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ADVERTISEMENT FOR BIDS 
 
The Enlarged City School District of Middletown will receive individual sealed proposals at the 
Facilities Office, 223 Wisner Avenue, Middletown, NY 10940 for the project identified below. All 
proposals that have been received in accordance with the terms hereof will be opened and read 
aloud at the time and place of the Bid Opening.  
 

ADDITIONS & ALTERATIONS 
 

Twin Towers Middle School 
112 Grand Avenue, Middletown, NY 10940 

 
Enlarged City School District of Middletown 

223 Wisner Avenue 
Middletown, NY 10940 

 
District Bid #: 44-10-00-01-0-001-041 

 
 Documents Available to Bidders:  January 15, 2024, 10:00 AM 
 Pre-Bid Site Meeting:   January 25, 2024, 3:00 PM 
 Bid Opening:     February 15, 2024, 11:00 AM 
 
Complete sets of Bidding Documents, which include Drawings, Specifications and Addenda, 
may be obtained from REVplans, 28 Church Street, Unit 7, Warwick, NY, 10990, 877-272-0216. 
Complete digital sets of Bidding Documents may be obtained online as a download at the 
following website: revplans.biddyhq.com. Follow instructions to create an account or login if 
already registered. Select the “Projects” tab at the top of the screen and use the search function 
if needed to view this project. All bidders are urged to register to ensure receipt of all necessary 
information, including Bid Addenda. 
 
Complete hard copy sets of Bidding Documents may be obtained from REVplans upon 
depositing the sum of $100 per set. Deposit checks or money orders shall be made payable to 
Enlarged City School District of Middletown. Plan deposits are refundable to all bidders 
submitting bids in accordance with NYS law and the terms in the Instructions to Bidders section 
of the Specifications. Any plan holder requiring document shipping shall make such 
arrangements with REVplans and be responsible for paying all packaging and shipping costs. 
 
Please note REVplans (revplans.biddyhq.com) is the designated location and means for 
distributing all bid package information. Obtaining Bidding Documents through REVplans 
enables a prospective bidder to be identified as a registered plan holder.  All Bid Addenda 
issued after initial document download will be transmitted to registered plan holders via email 
and will be available at revplans.biddyhq.com. Plan holders who have paid for hard copies of 
the Bidding Documents may coordinate directly with REVplans if hard copies of Bid Addenda 
are needed. There is no charge for registered plan holders to obtain hard copies of the Bid 
Addenda.   
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The site meeting shall commence at the main entry of Twin Towers Middle School. Bidders are 
urged to attend the pre-bid site meeting. Knowledge of the field conditions is crucial to 
understanding the Work.  
 
Each proposal must be accompanied by a certified check payable to Enlarged City School 
District of Middletown or by a Bid Bond for a sum equal to five percent (5%) of the bid, 
conditioned as set forth in the Instructions to Bidders.  All bid security, except those of the three 
low bidders will be returned within ten days after proposals are submitted.  The bid security 
provided by the three low bidders will be returned after the execution of the Trade Contract. 
 
The Owner shall require the successful bidder to provide separate Performance and Labor & 
Materials Payment Bonds in the amount of the contract price and in the form specified in the Bid 
Documents. 
 
Attention is called to the Owner’s sales tax exemption, the requirements as to conditions of 
employment to be observed, the minimum wage rates to be paid under the contract, and 
liquidated damages for failure to complete the work in contract time.  In addition, the Bidding 
Documents for this project contain detailed requirements for the qualification of Bidders.  These 
include among other things, bonding and insurance requirements, financial statements, bank 
references, lists of lawsuits, arbitrations or other proceedings in which the Bidder has been 
named as a party, a statement of Surety’s intent to issue Performance and Payment Bonds, and 
a description of other projects of similar size and scope completed by Bidder. 
 
To the fullest extent allowed by law, the Owner reserves the right to reject bids that contain 
omissions, exceptions, or modifications, or in their sole discretion to waive such irregularities, or 
to reject any or all bids or to accept any bid which is in the best interest of the Owner. 
 
Proposals shall be sealed and in an opaque envelope distinctly marked on the outside as 
follows: 
 

Enlarged City School District of Middletown 
Project Name 
Contract Number 
Bid Opening Date 
Name of Bidder 
Marked "SEALED BID" 

 
The Owner will not open or consider any proposal delivered after the bid opening date and time. 
Bidders are solely responsible for the arrival of each bid proposal at the place of bid opening by 
the appointed time, regardless of the means of delivery. 
 

END OF ADVERTISEMENT 
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CDEFGHIJKJJJLIMFNFEFONP
QJKRKSTUVVUWXSYZ[\]̂W_̀SUW[a\V̂S_b̂STUVVUWXSĉd\Uê]̂W_̀SfWVS_b̂SgeZhZ̀ V̂SiZW_ef[_SYZ[\]̂W_̀jSkb̂STUVVUWXS
ĉd\Uê]̂W_̀S[ZẀÙ_SZlS_b̂SfVm̂e_Ù̂]̂W_SZeSUWmU_f_UZWS_ZSnUVoSpẀ_e\[_UZẀS_ZSTUVV̂èoS̀\hhâ]̂W_feqSUẀ_e\[_UZẀS_ZS
nUVV̂èoS_b̂SnUVSlZe]oSfWVSfWqSZ_b̂eSnUVVUWXSlZe]̀jSkb̂SgeZhZ̀ V̂SiZW_ef[_SYZ[\]̂W_̀S[ZẀÙ_SZlS_b̂S\Ŵr̂[\_̂VSlZe]SZlS
sXê̂ ]̂W_Sn̂_t̂ ŴS_b̂SutŴeSfWVSiZW_ef[_ZeSfWVS_bf_SsXê̂ ]̂W_v̀SwrbUnU_̀oSiZWVU_UZẀSZlS_b̂SiZW_ef[_SxŷŴefaoS
z\hhâ]̂W_feqSfWVSZ_b̂eSiZWVU_UZẀ{oSYeftUWX̀oSzĥ[UlU[f_UZẀoSfaaSsVV̂WVfoSfWVSfaaSZ_b̂eSVZ[\]̂W_̀S[ZW_fUŴVSUWS_b̂S
heZhZ̀ V̂SheZ|̂[_S]fW\fax̀{j

QJKR}SŶlUWU_UZẀS̀̂_SlZe_bSUWS_b̂SŷŴefaSiZWVU_UZẀSZlS_b̂SiZW_ef[_SlZeSiZẀ_e\[_UZWoSZeSUWSZ_b̂eSgeZhZ̀ V̂SiZW_ef[_S
YZ[\]̂W_̀oSfhhaqS_ZS_b̂STUVVUWXSYZ[\]̂W_̀j

QJKR~SsVV̂WVfSfêSteU__̂WSZeSXefhbU[SUẀ_e\]̂W_̀SÙ̀\̂VSnqS_b̂Sse[bU_̂[_oStbU[boSnqSfVVU_UZẀoSV̂â_UZẀoS[afeUlU[f_UZẀoSZeS
[Zeê[_UZẀoS]ZVUlqSZeSUW_̂ehê_S_b̂STUVVUWXSYZ[\]̂W_̀j

QJKR�SsSTUVSÙSfS[Z]hâ_̂SfWVSheZĥeaqŜr̂[\_̂VSheZhZ̀faS_ZSVZS_b̂S�Ze�SlZeS_b̂S̀\]̀S̀_Uh\af_̂VS_b̂êUWoS̀\n]U__̂VSUWS
f[[ZeVfW[̂StU_bS_b̂STUVVUWXSYZ[\]̂W_̀jS�b̂êm̂eS_b̂StZeVS�TUV�SZ[[\èSUWS_b̂STUVVUWXSYZ[\]̂W_̀oSU_Sêl̂èS_ZS_b̂S
TUVV̂ev̀SheZhZ̀faj

QJKR�Skb̂STf̀̂ STUVSÙS_b̂S̀\]S̀_f_̂VSUWS_b̂STUVSlZeStbU[bS_b̂STUVV̂eSZll̂èS_ZSĥelZe]S_b̂S�Ze�SV̂ [̀eUn̂VSUWS_b̂STUVVUWXS
YZ[\]̂W_̀oS_ZStbU[bS�Ze�S]fqSn̂SfVV̂VSZeSV̂â_̂VSnqS̀\]̀S̀_f_̂VSUWSsa_̂eWf_̂STUV̀j

QJKR�SsWSsa_̂eWf_̂STUVSxZeSsa_̂eWf_̂{SÙSfWSf]Z\W_S̀_f_̂VSUWS_b̂STUVS_ZSn̂SfVV̂VS_ZSZeSV̂V\[_̂VSleZ]oSZeS_bf_SVẐ S̀WZ_S
[bfWX̂oS_b̂STf̀̂ STUVSUlS_b̂S[ZeềhZWVUWXS[bfWX̂SUWS_b̂S�Ze�oSf̀SV̂ [̀eUn̂VSUWS_b̂STUVVUWXSYZ[\]̂W_̀oSÙSf[[̂h_̂Vj

QJKR�SsS�WU_SgeU[̂SÙSfWSf]Z\W_S̀_f_̂VSUWS_b̂STUVSf̀SfSheU[̂SĥeS\WU_SZlS]̂ f̀\ê]̂W_SlZeS]f_̂eUfàoŜd\Uh]̂W_oSZeS̀̂emU[̂ òS
ZeSfShZe_UZWSZlS_b̂S�Ze�oSf̀SV̂ [̀eUn̂VSUWS_b̂STUVVUWXSYZ[\]̂W_̀j

QJKR�SsSTUVV̂eSÙSfSĥèZWSZeŜW_U_qStbZS̀\n]U_̀SfSTUVSfWVStbZS]̂ _̂̀S_b̂Sêd\Uê]̂W_̀S̀̂_SlZe_bSUWS_b̂STUVVUWXS
YZ[\]̂W_̀j

QJKR�SsSz\n�nUVV̂eSÙSfSĥèZWSZeŜW_U_qStbZS̀\n]U_̀SfSnUVS_ZSfSTUVV̂eSlZeS]f_̂eUfàoŜd\Uh]̂W_oSZeSafnZeSlZeSfShZe_UZWSZlS
_b̂S�Ze�j

CDEFGHIJ}JJJ�FLLID�PJDI�DIPINECEFONP
QJ}RKSTqS̀\n]U__UWXSfSTUVoS_b̂STUVV̂eSêhề Ŵ_̀S_bf_�

RK _b̂STUVV̂eSbf̀SêfVSfWVS\WV̂è_fWV̀S_b̂STUVVUWXSYZ[\]̂W_̀�
R} _b̂STUVV̂eS\WV̂è_fWV̀SbZtS_b̂STUVVUWXSYZ[\]̂W_̀Sêaf_̂S_ZSZ_b̂eShZe_UZẀSZlS_b̂SgeZ|̂[_Sn̂UWXSnUVS

[ZW[\eêW_aqSZeShề Ŵ_aqS\WV̂eS[ZẀ_e\[_UZW�
R~ _b̂STUVS[Z]haÛ̀StU_bS_b̂STUVVUWXSYZ[\]̂W_̀SfWVS_b̂STUVV̂eSf[[̂h_̀SfaaSZlS_b̂S_̂e]̀SfWVS[ZWVU_UZẀSZlS_b̂S

TUVVUWXSYZ[\]̂W_̀�
R� kb̂STUVV̂eSbf̀SmÙU_̂VS_b̂S̀U_̂oŜrf]UŴVS_b̂S̀U_̂SfWVSfaaŜrÙ_UWXSlf[UaU_Û̀Stb̂êS_b̂SgeZ|̂[_StZe�SÙS_ZSn̂S

VZŴoS[ZWV\[_̂VSfaaS_̂̀_̀Sêd\UêVS_ZSm̂eUlqSutŴe�heZmUV̂VSUWlZe]f_UZWoS]fV̂SfaaSêmÛt̀SZlSh\naU[aqS
fmfUafnâSVZ[\]̂W_̀S[ZW[̂eWUWXS_b̂S�Ze�oSêmÛt̂VS_b̂S̀_\VqSề\a_̀SlUWVUWXSf̀n̂ _̀Z̀SfWVSâfVSZWS_b̂S
geZ|̂[_S̀U_̂oSêmÛt̂VSfaaSfmfUafnâSf̀�n\Ua_SVeftUWX̀oSn̂[Z]̂Slf]UaUfeStU_bSaZ[faS[ZWVU_UZẀS\WV̂eStbU[bS
_b̂S�Ze�SÙS_ZSn̂SĥelZe]̂VoSêmÛt̂VS_b̂STUVVUWXSYZ[\]̂W_̀oS_b̂SheZhZ̀ V̂SiZW_ef[_SYZ[\]̂W_̀oSfWVSfaaS
sVV̂WVfoSfWVSbf̀S[Zeêaf_̂VS_b̂STUVV̂ev̀SĥèZWfaSZǹ êmf_UZẀStU_bS_b̂Sêd\Uê]̂W_̀SZlS_b̂SlZêXZUWXjS
kb̂STUVV̂eS̀bfaaSUẀĥ[_Sf[[̂`̀UnâS[ZW[̂fâVSfêf̀SZlŜrÙ_UWXS[ZẀ_e\[_UZWoSheZmUV̂VSWZS̀UXWUlU[fW_S
ĥe]fŴW_SVf]fX̂SÙSUWlaU[_̂VS\hZWS_b̂SutŴev̀SheZĥe_qjS�f[�SZlS�WZtâVX̂SfnZ\_S[ZWVU_UZẀSUWS
f[[̂`̀UnâS[ZW[̂fâVSfêf̀S̀bfaaSWZ_Sn̂SfSnf̀ÙSlZeSfVVU_UZWfaS[Z̀_S[afU]̀Sf_SfSaf_̂eS_U]̂jSTqS̀\n]U__UWXSfS
TUVoS_b̂STUVV̂eSm̂eUlÛ̀S_bf_SfaaSutŴe�heZmUV̂VSUWlZe]f_UZWSUWS_b̂STUVVUWXSYZ[\]̂W_̀SfWVSheZhZ̀ V̂S
iZW_ef[_SYZ[\]̂W_̀SÙSf[[\ef_̂SfWVS_b̂STUVV̂eStfUm̂ S̀fWqS[afU]Snf̀̂ VSZWSUWf[[\ef[qSUWS_b̂STUVVUWXS
YZ[\]̂W_̀SZeSheZhZ̀ V̂SiZW_ef[_SYZ[\]̂W_̀S_bf_S̀bZ\aVSbfm̂Sn̂ ŴSêf̀ZWfnaqSlZ\WVSUWSfS_bZeZ\XbS
UẀĥ[_UZWSfWVS_̂̀_UWXSZlS_b̂SgeZ|̂[_S̀U_̂SfWVSêmÛtSZlS_b̂SheZhZ̀ V̂SiZW_ef[_SYZ[\]̂W_̀SfWVSh\naU[aqS
fmfUafnâSUWlZe]f_UZW�

R� _b̂STUVSÙSnf̀̂ VS\hZWS_b̂S]f_̂eUfàoŜd\Uh]̂W_oSfWVS̀q̀_̂]̀Sêd\UêVSnqS_b̂STUVVUWXSYZ[\]̂W_̀StU_bZ\_S
r̂[̂h_UZW�SfWV
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CD EFGHIJKKGLHFMNHLGMKHMOKHPOKGLNEMOKNHEFGHQLRSJNJRONHTRLHUJVPJKMEGKHKMWMXGNYHJTHMOZYHNGEHTRLEFHJOHEFGHTRLWHRTH
[XLGGWGOEH\GE]GGOHEFGĤ]OGLHMOKH_ROELM̀ERLHMOKHEFGHaGOGLMUH_ROKJEJRONHRTHEFGH_ROELM̀EHTRLH
_RONELP̀EJROb

cdeCeHfEHJNHPOKGLNERRKHMOKHMXLGGKHEFMEHEFGHIJKKGLHFMNYH\ZH̀MLGTPUHGgMWJOMEJROYHNMEJNTJGKHJENGUTHMNHERHEFGHOMEPLGHMOKHUR̀MEJROH
RTHEFGHhRLiYHMOKH̀ROTJLWMEJROHRTHEFGHXLRPOKYHEFGH̀FMLM̀EGLYHVPMUJEZHMOKHVPMOEJEZHRTHEFGHWMEGLJMUNHERH\GHGÒRPOEGLGKYHEFGH
F̀MLM̀EGLHRTHGVPJQWGOEHMOKHTM̀JUJEJGNHOGGKGKHQLGUJWJOMLZHERHMOKHKPLJOXHEFGHQLRNG̀PEJROHRTHEFGHhRLiYHEFGHXGOGLMUHMOKHUR̀MUH
R̀OKJEJRONYHMOKHMUUHREFGLHWMEEGLNH]FJ̀FH̀MOHJOHMOZH]MZHMTTG̀EHEFGHhRLiHPOKGLHEFGHQLRQRNGKH_ROELM̀EHjR̀PWGOENb

cdeCkHlRHRTTJ̀JMUYHRTTJ̀GLHRLHMXGOEHRTHEFGĤ]OGLHJNHMPEFRLJmGKHERHWMiGHMOZHLGQLGNGOEMEJRONHMNHERHEFGHWMEGLJMUNHRLH
]RLiWMONFJQHJOSRUSGKHRLHEFGH̀ROKJEJRONHERH\GHGÒRPOEGLGKHMOKHEFGHIJKKGLHMXLGGNHEFMEHORHNP̀FHNEMEGWGOEHRLHEFGHGSJKGÒGHRTH
MOZHKR̀PWGOENHRLHQUMONYHOREHMHQMLEHRTHEFGHIJKKJOXHjR̀PWGOENYHNFMUUH̀RONEJEPEGHMOZHXLRPOKNHTRLH̀UMJWHMNHERH̀ROKJEJRONH
GÒRPOEGLGKbHlRHSGL\MUHMXLGGWGOEHRLH̀ROSGLNMEJROH]JEFHMOZHRTTJ̀GLYHMXGOEHRLHGWQURZGGHRTHEFGĤ]OGLHGJEFGLH\GTRLGHRLHMTEGLH
EFGHGgG̀PEJROHRTHEFJNH_ROELM̀EHNFMUUHMTTG̀EHRLHWRKJTZHMOZHRTHEFGHEGLWNHRLHR\UJXMEJRONHFGLGJOH̀ROEMJOGKb

cdeCndoFGHIJKKGLHM̀iOR]UGKXGNHJENHPOKGLNEMOKJOXHMOKHMXLGGWGOEHEFMEHJEHFMNHJOTRLWGKHJENGUTHTPUUZHMNHERHEFGH̀ROKJEJRONH
LGUMEJOXHERH̀RONELP̀EJROHMOKHUM\RLHPOKGLH]FJ̀FHEFGHhRLiH]JUUH\GHQGLTRLWGKHMOKHMXLGGNHMNHTMLHMNHQRNNJ\UGHERHGWQURZHNP̀FH
WGEFRKNHMOKHWGMONHJOHEFGHQGLTRLWMÒGHRTHJENH]RLiHNRHMNHOREHERH̀MPNGHJOEGLLPQEJROHRLHJOEGLTGLGÒGH]JEFHMOZHREFGLH̀ROELM̀ERLb

cdeCpHoFGHIJKKGLqNHMEEGOEJROHFMNH\GGOHKJLG̀EGKHERHEFGHTM̀EHEFMEHMUUHMQQUJ̀M\UGHNEMEGHUM]NYHWPOJ̀JQMUHRLKJOMÒGNYHMOKHLPUGNH
MOKHLGXPUMEJRONHRTHMUUHMPEFRLJEJGNHFMSJOXHrPLJNKJ̀EJROHRSGLH̀RONELP̀EJROHRTHEFGHsLRrG̀EHNFMUUHMQQUZHERHEFGH_ROELM̀EH
EFLRPXFRPEYHMOKHEFGZHMLGHKGGWGKHERH\GHJÒUPKGKHJOHEFGH_ROELM̀EHjR̀PWGOENHEFGHNMWGHMNHEFRPXFHFGLGJOH]LJEEGOHRPEHJOHTPUUbH
IZHNP\WJEEJOXHMHIJKYHEFGHIJKKGLHM̀iOR]UGKXGNHEFMEHJTHM]MLKGKHEFGH_ROELM̀EHJEHNFMUUHXJSGHMUUHOREJ̀GNHMOKH̀RWQUZH]JEFHMUUH
UM]NYHRLKJOMÒGNYHLPUGNHMOKHLGXPUMEJRONH\GMLJOXHROHEFGH̀ROKP̀EHRTHEFGHhRLiHMNHKLM]OHMOKHNQG̀JTJGKHJOHEFGH_ROELM̀EH
jR̀PWGOENbHIZHNP\WJEEJOXHMHIJKYHEFGHIJKKGLHM̀iOR]UGKXGNHEFMEHJTHM]MLKGKHEFGH_ROELM̀EHJEHNFMUUH\GHLGVPJLGKHERHR\NGLSGHMUUH
UM]NHMOKHRLKJOMÒGNHJÒUPKJOXYH\PEHOREHUJWJEGKHERYHLGUMEJOXHERHEFGHR\NELP̀EJOXHRTHNELGGENYHWMJOEMJOJOXHNJXOMUNYHiGGQJOXHRQGOH
QMNNMXG]MZNHMOKHQLREG̀EJOXHEFGWH]FGLGHGgQRNGKHERHKMOXGLYHMOKHMUUHXGOGLMUHRLKJOMÒGNHMTTG̀EJOXHJEYHJENHGWQURZGGNYHRLHJENH
]RLiHFGLGPOKGLHJOHJENHLGUMEJRONHERHEFGĤ]OGLHRLHMOZHQGLNRObHIZHNP\WJEEJOXHMHIJKYHEFGHIJKKGLHM̀iOR]UGKXGNHEFMEHJTHM]MLKGKH
EFGH_ROELM̀EHJEHNFMUUHMUNRHR\GZHMUUHUM]NHMOKHRLKJOMÒGNH̀ROELRUUJOXHRLHUJWJEJOXHEFGH_ROELM̀ERLH]FJUGHGOXMXGKHJOHEFGH
QLRNG̀PEJROHRTHEFGHhRLiHPOKGLHEFGH_ROELM̀Eb

cdeCDHoFGHIJKKGLqNHMEEGOEJROHFMNH\GGOHKJLG̀EGKHERHEFGHTM̀EHEFMEHJTHEFGH_ROELM̀ERLHR\NGLSGNHEFMEHEFGHjLM]JOXNHMOKH
tQG̀JTJ̀MEJRONHMLGHMEHSMLJMÒGH]JEFHUM]NHMOKHLGXPUMEJRONYHJEHNFMUUHQLRWQEUZHOREJTZHEFGH[L̀FJEG̀EHJOH]LJEJOXHMOKHMOZHOG̀GNNMLZH
F̀MOXGNHNFMUUH\GHMKrPNEGKHMNHQLRSJKGKHJOHEFGH_ROELM̀EHjR̀PWGOENHTRLH̀FMOXGNHJOHEFGHhRLibHIZHNP\WJEEJOXHMHIJKYHEFGHIJKKGLH
M̀iOR]UGKXGNHEFMEHJTHM]MLKGKHEFGH_ROELM̀EHMOKHJEHQGLTRLWNHMOZHhRLiHiOR]JOXHJEH\GH̀ROELMLZHERHNP̀FHUM]NYHRLKJOMÒGNYH
LPUGNYHLGXPUMEJRONYHRLHNQG̀JTJ̀MEJRONYHRLHUR̀MUYHNEMEGHRLHTGKGLMUHMPEFRLJEJGNH]JEFRPEHNP̀FHOREJ̀GHERHEFGH[L̀FJEG̀EYHJEHNFMUUH\GMLH
MUUH̀RNENHMLJNJOXHEFGLGTLRWb

cdeCuHoFGHIJKKGLqNHMEEGOEJROHJNHKJLG̀EGKHQMLEJ̀PUMLUZHERHEFGH_ROELM̀EHjR̀PWGOENHQLRSJNJRONH]FGLG\ZHEFGH_ROELM̀ERLH]JUUH\GH
LGNQRONJ\UGHTRLHMOZHURNNHRLHKMWMXGHEFMEHWMZHR̀ P̀LHERHEFGHhRLiHRLHMOZHQMLEHEFGLGRTHKPLJOXHJENHQLRXLGNNHMOKH]FGLG\ZHEFGH
_ROELM̀ERLHWPNEHWMiGHXRRKHMOZHKGTG̀ENHRLHTMPUENHJOHEFGHhRLiHEFMEHWMZHR̀ P̀LHKPLJOXHEFGHQLRXLGNNHRLH]JEFJOHE]RHvwxHZGMLNH
MTEGLHJENHM̀ G̀QEMÒGbHoFGH_ROELM̀ERLHNFMUUHQLRSJKGHTRLHEFGH̀ROEJOPMEJROHRTHEFGHsGLTRLWMÒGHIROKHMNHMHyMJOEGOMÒGHIROKH
TRLHE]RHvwxHTPUUHZGMLNHMTEGLHKMEGHRTHTJOMUHQMZWGOEHLGVPGNEHMEHEFGHTPUUH_ROELM̀EHtPWbHoFGHhRLiHJNHERH\GHQGLTRLWGKHMOKH
R̀WQUGEGKHERHEFGHNMEJNTM̀EJROHRTHEFGĤ]OGLHzH[L̀FJEG̀EHMOKHJOHM̀ R̀LKMÒGH]JEFHEFGHtQG̀JTJ̀MEJRONHMOOGgGKHFGLGERHMOKHEFGH
jLM]JOXNHLGTGLLGKHERHEFGLGJOb

cdeC{HoFGHIJKKGLqNHMEEGOEJROHJNHKJLG̀EGKHERHEFGHTM̀EHEFMEHGM̀FH_ROELM̀ERLHNFMUUHQMZHOREHUGNNHEFMOHEFGHWJOJWPWHFRPLUZH]MXGH
LMEGNHROHEFRNGH̀ROELM̀ENHMNHGNEM\UJNFGKHJOHM̀ R̀LKMÒGH]JEFHtG̀EJROHww|HRTHEFGH}M\RLH}M]HMNHNFR]OHJOHEFGHǸFGKPUGHJÒUPKGKH
JOHEFGHIJKKJOXHjR̀PWGOENbH[LEJ̀UGH~YHtG̀EJROHww|HRTHEFGH}M\RLH}M]YHMNHMWGOKGKH\ZH_FMQEGLH��|HRTHEFGH}M]NHRTH����YH
QLRSJKGNHvMWROXHREFGLHEFJOXNxHEFMEHJEHNFMUUH\GHEFGHKPEZHRTHEFGHTJǸMUHRTTJ̀GLHERHWMiGHMHKGEGLWJOMEJROHRTHEFGHǸFGKPUGHRTH
]MXGNHERH\GHQMJKHERHMUUHUM\RLGLNYH]RLiGLNHMOKHWG̀FMOJ̀NHGWQURZGKHROHQP\UJ̀H]RLiHQLRrG̀ENYHJÒUPKJOXHNPQQUGWGOENHTRLH
]GUTMLGYHQGONJROYHSM̀MEJROHMOKHREFGLH\GOGTJENbHoFGNGHNPQQUGWGOENHJÒUPKGHFRNQJEMUYHNPLXJ̀MUHRLHWGKJ̀MUHJONPLMÒGYHRLH
\GOGTJEN�HUJTGHJONPLMÒGHRLHKGMEFH\GOGTJEN�HM̀ J̀KGOEMUHKGMEFHRLHKJNWGW\GLWGOEHJONPLMÒG�HMOKHQGONJROHRLHLGEJLGWGOEH
\GOGTJENbHfTHEFGHMWRPOEHRTHNPQQUGWGOENHQLRSJKGKH\ZHEFGHGWQURZGLHJNHUGNNHEFMOHEFGHEREMUHNPQQUGWGOENHNFR]OHROHEFGH]MXGH
ǸFGKPUGYHEFGHKJTTGLGÒGHNFMUUH\GHQMJKHJOH̀MNFHERHEFGHGWQURZGGbH[LEJ̀UGH~YHtG̀EJROHww|HRTHEFGH}M\RLH}M]YHMNHMWGOKGKH\ZH
_FMQEGLH��|HRTHEFGH}M]NHRTH����YHMUNRHQLRSJKGNHEFMEHEFGHNPQQUGWGOENHERH\GHQLRSJKGKHERHUM\RLGLNYH]RLiGLNHMOKHWG̀FMOJ̀NH
PQROHQP\UJ̀H]RLiYH�bbbHNFMUUH\GHJOHM̀ R̀LKMÒGH]JEFHEFGHQLGSMJUJOXHQLM̀EJ̀GNHJOHEFGHUR̀MUJEZbbb�HoFGHMWRPOEHTRLHNPQQUGWGOENH
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CDEFGHIJKIFLGIGKMCJEGHIEMLGHNCGIHJGEIKJFIKGMGEEOPDCQIDKMCNHGIOCCIFQRGEIJSIRPGTODCDKUIENRRCGVGKFEIDKIFLGICJMOCDFQWIOKHIOISNFNPGI
HGFGPVDKOFDJKIJSIFLGIXKHNEFPDOCIYJVVDEEDJKGPIVOQIPGZNDPGIFLGIYJKFPOMFJPIFJIRPJTDHGIOHHDFDJKOCIENRRCGVGKFE[I\LGIJPDUDKOCI
ROQPJCCEIJPIFPOKEMPDRFEIELOCCI]GIRPGEGPTGHISJPIFLPGGÎ_̀IQGOPEISPJVIFLGIMJVRCGFDJKIJSIFLGIaJPbIJKIFLGIOcOPHGHIRPJdGMFI]QIFLGI
YJKFPOMFJP[I\LGIecKGPIELOCCIPGMGDTGIENMLIROQPJCCIPGMJPHINRJKIMJVRCGFDJKIJSIFLGIfPJdGMF[

ghijkI\JI]GIMJKEDHGPGHIZNOCDSDGHWIFLGIlDHHGPIVNEFIHGVJKEFPOFGIFJIFLGIecKGPmEIEOFDESOMFDJKIFLGISJCCJcDKUn
jo \LGIMJPRJPOFDJKWIROPFKGPELDRWIEJCGIRPJRPDGFJPELDRIJSIJFLGPI]NEDKGEEIGKFDFQIDKIcLJEGIKOVGIFLGIlDHIDEI

EN]VDFFGHILOEI]GGKIDKI]NEDKGEEWIMJKFDKNJNECQWISJPIKJICGEEIFLOKIFLGIRPGTDJNEISDTGÎp̀IQGOPEIRGPSJPVDKUIJPI
MJJPHDKOFDKUIFLGIcJPbIcLDMLIDFIDEI]DHHDKUIJKq

ji \LGIlDHHGPILOEIEOFDESOMFJPDCQIMJVRCGFGHIKJICGEEIFLOKISDTGÎp̀IRPJdGMFEIJSIMJVROPO]CGIEDrGWIMJVRCGsDFQIOKHI
FQRGIFJIFLDEIfPJdGMFIOEIOIRPDVGIMJKFPOMFJPIFJIOIRPJdGMFIJcKGPq

jt \LGI]DHHGPIDEIKJFIMNPPGKFCQIDKTJCTGHIDKI]OKbPNRFMQIRPJMGGHDKUEq
ju \LGIlDHHGPIDEICDMGKEGHIFJIRGPSJPVIFLGIcJPbIDFIDEI]DHHDKUIJKIDKIFLGIdNPDEHDMFDJKIcLGPGIFLGIcJPbIcDCCIFObGI

RCOMGq
jv \LGIlDHHGPIDEIMORO]CGIJSIOKHIDKFGKHEIFJIRGPSJPVIOFICGOEFIwpxIJSIFLGIaJPbIcDFLIDFEIJcKISJPMGEq
jy \LGIlDHHGPIDEIO]CGIFJIRGPSJPVIFLGIaJPbIcDFLIFLGIVOKRJcGPIOTODCO]CGIFJIDFqIOKH
jz \LGIlDHHGPIOKHIDFEIEN]MJKFPOMFJPEILOTGIOIVDKDVNVIJSISDTGÎp̀IQGOPEmIGsRGPDGKMGIDKIFLGIaJPbIOKHI

ORRCDMO]CGIFPOHGE[

{|}~���hthhh�~��~��h�������}�
ghtjoh������������
ghtjojoIlDHHGPEIELOCCIJ]FODKIMJVRCGFGIlDHHDKUI�JMNVGKFEWIOEIDKHDMOFGHI]GCJcWISPJVIFLGIDEENDKUIJSSDMGIHGEDUKOFGHIDKIFLGI
OHTGPFDEGVGKFIJPIDKTDFOFDJKIFJI]DHWISJPIFLGIHGRJEDFIENVWIDSIOKQWIEFOFGHIFLGPGDK[
������������� �¡¢����¡�£¤��¥��¦ ���£¡��� ���¡��¡���§̈¦��©�ª¥ �̈�̈�ª���̈¤ ��ª�����ª�¥������«����ª¡�¡��¦¦��£�����«�����¬�
��¢¥���¡®̄

°GGI±HTGPFDEGVGKFISJPIlDHE

ghtjojiI±KQIPGZNDPGHIHGRJEDFIELOCCI]GIPGSNKHGHIFJIlDHHGPEIcLJIEN]VDFIOI]JKOISDHGIlDHIOKHIPGFNPKIFLGIRORGPIlDHHDKUI
�JMNVGKFEIDKIUJJHIMJKHDFDJKIcDFLDKIFGKIHOQEIOSFGPIPGMGDRFIJSIlDHE[I\LGIMJEFIFJIPGRCOMGIVDEEDKUIJPIHOVOUGHIRORGPI
HJMNVGKFEIcDCCI]GIHGHNMFGHISPJVIFLGIHGRJEDF[I±IlDHHGPIPGMGDTDKUIOIYJKFPOMFIOcOPHIVOQIPGFODKIFLGIRORGPIlDHHDKUI
�JMNVGKFEWIOKHIFLGIlDHHGPmEIHGRJEDFIcDCCI]GIPGSNKHGH[

ghtjojtIlDHHDKUI�JMNVGKFEIcDCCIKJFI]GIDEENGHIHDPGMFCQIFJI°N]²]DHHGPEINKCGEEIERGMDSDMOCCQIJSSGPGHIDKIFLGIOHTGPFDEGVGKFIJPI
DKTDFOFDJKIFJI]DHWIJPIDKIENRRCGVGKFOPQIDKEFPNMFDJKEIFJI]DHHGPE[

ghtjojuIlDHHGPEIELOCCINEGIMJVRCGFGIlDHHDKUI�JMNVGKFEIDKIRPGROPDKUIlDHE[I³GDFLGPIFLGIecKGPIKJPI±PMLDFGMFIOEENVGEI
PGERJKED]DCDFQISJPIGPPJPEIJPIVDEDKFGPRPGFOFDJKEIPGENCFDKUISPJVIFLGINEGIJSIDKMJVRCGFGIlDHHDKUI�JMNVGKFE[

ghtjojvI\LGIlDHHDKUI�JMNVGKFEIcDCCI]GIOTODCO]CGISJPIFLGIEJCGIRNPRJEGIJSIJ]FODKDKUIlDHEIJKIFLGIaJPb[I³JICDMGKEGIJPIUPOKFIJSI
NEGIDEIMJKSGPPGHI]QIHDEFPD]NFDJKIJSIFLGIlDHHDKUI�JMNVGKFE[

ghtjih��́�µ�¶·����h��h~��̧�¹�̧�·����h�µh��́́��ºh��¶�»̧���
ghtjijoIXFIDEIFLGIPGERJKED]DCDFQIJSIFLGIlDHHGPI]GSJPGIEN]VDFFDKUIOIlDHn

jo \JIGsOVDKGIFLJPJNULCQIFLGIRPJRJEGHIYJKFPOMFI�JMNVGKFEIOKHIJFLGPIPGCOFGHIHOFOIDHGKFDSDGHIDKIFLGIlDHHDKUI
�JMNVGKFEq

ji \JITDEDFIFLGIEDFGIFJI]GMJVGISOVDCDOPIcDFLIOKHIEOFDESQIDFEGCSIOEIFJIFLGIUGKGPOCWICJMOCIOKHIEDFGIMJKHDFDJKEIFLOFI
VOQIOSSGMFIMJEFWIRPJUPGEEWIRGPSJPVOKMGIJPISNPKDELDKUEIJSIFLGIaJPbq

jt \JIMJKEDHGPISGHGPOCWIEFOFGIOKHICJMOCICOcEIOKHIPGUNCOFDJKEIFLOFIVOQIOSSGMFIMJEFWIRPJUPGEEWIRGPSJPVOKMGIJPI
SNPKDELDKUIJSIFLGIaJPbq

ju \JIEFNHQIOKHIMOPGSNCCQIMJPPGCOFGIFLGIlDHHGPmEIbKJcCGHUGIOKHIJ]EGPTOFDJKEIcDFLIFLGIRPJRJEGHIYJKFPOMFI
�JMNVGKFEIOKHIENMLIJFLGPIPGCOFGHIHOFOqII

jv \JIRPJVRFCQIKJFDSQIFLGI±PMLDFGMFWIDKIcPDFDKUWIJSIOCCIMJKSCDMFEWIGPPJPEWIOV]DUNDFDGEIJPIHDEMPGROKMDGEIFLOFIFLGI
lDHHGPILOEIHDEMJTGPGHIDKIJPI]GFcGGKIFLGIRPJRJEGHIYJKFPOMFI�JMNVGKFEIOKHIENMLIJFLGPIPGCOFGHIHJMNVGKFEqI
OKH

jy XKIFLGIO]EGKMGIJSIOKIDKFGPRPGFOFDJKI]QIFLGI±PMLDFGMFWIELJNCHIFLGI�POcDKUEIHDEOUPGGIDKIFLGVEGCTGEIJPIcDFLIFLGI
°RGMDSDMOFDJKEWIFLGI]GFFGPIZNOCDFQWIFLGIVJPGIMJEFCQIJPIFLGIUPGOFGPIZNOKFDFQIJSIcJPbIJPIVOFGPDOCEIELOCCI]GI
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CDEFGHECIJKLMNOJHNIJKNPCDDJMEQCRSFDCJICECRGFNCIOJDQHPPJTCJUKRNFDQCIV

WXYZ[Z[J\C]KCDEDJUMRĴPHRFUF̂HEFMNJMRJFNECRLRCEHEFMNJMUJEQCJ_FIIFǸJaM̂KGCNEDJDQHPPJTCJDKTGFEECIJTbJEQCJ_FIICRJFNJSRFEFǸJ
HNIJDQHPPJTCJRĈCFcCIJTbJEQCJdR̂QFEĈEJHEJPCHDEJDCcCNJefgJIHbDJLRFMRJEMJEQCJIHECJUMRJRĈCFLEJMUJ_FIDVJ
hijklmnopqrstuqvwmrqnvqxyqpznl{uqtpxvlopuqrsvoqvlop|}{no~s�zuq}n}p�qms}yuqs�qsorp�qzporskq�lkkp�vqvrn{{qvwxzloq�p�wpvovq~s�q
m{n�l~lmnolsjqnjkqljop�}�ponolsj��

�RMDLĈEFcCJTFIICRDJGHbJRC]KCDEĴPHRFUF̂HEFMNDJMUJEQCJ_FIJaM̂KGCNEDJURMGJEQCJdR̂QFEĈEJTbĴMNEĤEFǸJdNIRCSJdPPFDMNJHEJ
���aJdR̂QFEĈEDOJ��OJJcFHJC�GHFPJEMJHHPPFDMN��̀IHR̂QFEĈEDV̂MGJSFEQJHĴMLbJEMJDHNNHR��̀IHR̂QFEĈEDV̂MGJJdPPJ
]KCDEFMNDJGKDEJTCJDKTGFEECIJFNJSRFEFǸOJNMJLQMNCĴHPPDJSFPPJTCJĤ ĈLECIVJJdPPĴMRRCDLMNICN̂CJGKDEJTCJHIIRCDDCIJEMJDKT�ĈEJ
PFNCJ����a�J�SFNJ�MSCRDJ�FIIPCJ�̂QMMPJ�NURHDERK̂EKRCJ�GLRMcCGCNED�VJ

WXYZ[ZYJ�MIFUF̂HEFMNDJHNIJFNECRLRCEHEFMNDJMUJEQCJ_FIIFǸJaM̂KGCNEDJDQHPPJTCJGHICJTbJdIICNIKGVJdPPJdIICNIHJDMJFDDKCIJ
DQHPPJTĈMGCJLHREJMUJEQCJ�MNERĤEJaM̂KGCNEDVJ�UJHNbJdIICNIHJGHbJGHECRFHPPbJHUUĈEJEQCJTFIOJHDJDMPCPbJICECRGFNCIJTbJEQCJ
�SNCROJEQCJ�SNCRJGHbJC�ECNIJEQCJ_FIJIHECVJ�NECRLRCEHEFMNDOĴMRRĈEFMNDJHNIĴQHǸCDJMUJEQCJ_FIIFǸJaM̂KGCNEDJGHICJFNJ
HNbJMEQCRJGHNNCRJSFPPJNMEJTCJTFNIFǸOJHNIJ_FIICRDJDQHPPJNMEJRCPbJKLMNJEQCGVJ�MJMRHPJFNECRLRCEHEFMNJSFPPJTCJGHICJEMJHNbJ
_FIICRJHDJEMJEQCJGCHNFǸJMUJEQCJLRMLMDCIJ�MNERĤEJaM̂KGCNEDJMRJHNbJLHREJEQCRCMUVJ�cCRbJRC]KCDEJUMRJDK̂QJHNJFNECRLRCEHEFMNJ
DQHPPJTCJGHICJFNJSRFEFǸJEMJEQCJdR̂QFEĈEV

WXYZ[Z�J�QCJ_FIICR�DJUHFPKRCJEMJTĈMGCJĤ]KHFNECIJSFEQJEQCJC�ECNEJHNIJNHEKRCJMUJSMR�JRC]KFRCIJEMĴMGLPCECJHNbJLMREFMNJMUJ
EQCJ�MR�JFNĴMNUMRGFEbJSFEQJEQCJRC]KFRCGCNEDJMUJEQCJ�MNERĤEJaM̂KGCNEDJDQHPPJNMEJTCJHJTHDFDJUMRJHIIFEFMNHPĴMGLCNDHEFMNV

WXYZYX������� ¡¢£
WXYZYZ¤JJ�QCNCcCRJHJGHECRFHPOJHREF̂PCOJICcF̂COJLFĈCJMUJC]KFLGCNEJMRJEbLCJMUĴMNDERK̂EFMNJFDJFICNEFUFCIJMNJEQCJaRHSFǸDJMRJFNJ
EQCJ�LĈFUF̂HEFMNDJTbJRCUCRCN̂CJEMJGHNKUĤEKRCRD�JMRJcCNIMRD�JNHGCDOJERHICJNHGCDOĴHEHPM̀JNKGTCRDOJMRJDFGFPHRJDLĈFUF̂J
FNUMRGHEFMNOJFEJFDJDMJFICNEFUFCIJUMRJEQCJLKRLMDCJMUJCDEHTPFDQFǸJHJDEHNIHRIJMUJ]KHPFEbOJHNIJDK̂QJFICNEFUF̂HEFMNJDQHPPJNMEJTCJ
M̂NDERKCIJHDJPFGFEFǸĴMGLCEFEFMNVJdNbJGHECRFHPOJHREF̂PCOJICcF̂COJLFĈCJMUJC]KFLGCNEJMRJEbLCJMUĴMNDERK̂EFMNJMUJMEQCRJ
GHNKUĤEKRCRDJMRJcCNIMRDJEQHEJSFPPJLCRUMRGJHIC]KHECPbJEQCJIKEFCDJFGLMDCIJTbJEQCJ̀CNCRHPJICDF̀NJSFPPJTCĴMNDFICRCIJ
C]KHPPbJĤ ĈLEHTPCJLRMcFICIJEQCJGHECRFHPOJHREF̂PCOJICcF̂COJLFĈCJMUJC]KFLGCNEJMRJEbLCJMUĴMNDERK̂EFMNJDMJLRMLMDCIJFDJ
M̂GLPCECPbJICD̂RFTCIJFNJDKTGFEEHPDJEMJEQCJdR̂QFEĈEJHNIJFDOJFNJEQCJMLFNFMNJMUJEQCJdR̂QFEĈEOJMUJC]KHPJDKTDEHN̂COJHLLCHRHN̂COJ
HNIJUKN̂EFMNVJJ�UJEQCĴMNERĤEMRJICDFRCDJEMJKDCJHNbJ�FNIOJEbLCOJTRHNIOJMRJGHNKUĤEKRCRJMRJGHECRFHPJMEQCRJEQHNJEQMDCJNHGCIJFNJ
EQCJDLĈFUF̂HEFMNDOJEQCbJDQHPPJFNIF̂HECJFNJSRFEFǸOJSQCNJRC]KCDECIOJHNIJLRFMRJEMJHSHRIJMUĴMNERĤEOJSQHEJ�FNIOJEbLCOJTRHNIOJMRJ
GHNKUĤEKRCRJFDJFN̂PKICIJFNJEQCJTHDCJTFIJUMRJEQCJDLĈFUFCIJFECGOJUMPPMSFǸJLRM̂CIKRCDJDLĈFUFCIJFNJ�ĈEFMNJ¥¦§̈¥¥VJJ\CUCRJ
EMJaFcFDFMNJ¥¦J�CNCRHPJ\C]KFRCGCNEDJe�ĈEFMNJ¥¦§̈¥¥gJHNIJ�CNCRHPJ�MNIFEFMNDJMUJEQCJ�MNERĤEJUMRJ�MNDERK̂EFMNV

WXYZYZ[X������� ¡¢£X©ª«¬ ££
WXYZYZ[Z¤J�RFEECNJRC]KCDEDJUMRJC]KFcHPCNEDJDQHPPJTCJRĈCFcCIJTbJEQCJdR̂QFEĈEJHEJEQCJ�MDE�_FIJGCCEFǸJDLĈFUFCIJFNJdREF̂PCJJ
�J�MDE�_FIJ�NUMRGHEFMNJMUJEQCDCJ�NDERK̂EFMNDJEMJ_FIICRDVJ

WXYZYZ[Z[J_FIICRDJDQHPPJUMPPMSJLRM̂CIKRCDJMKEPFNCIJFNJ�LĈFUF̂HEFMNJ�ĈEFMNJ¥¦§̈¥¥JSQCNJRC]KCDEFǸJHLLRMcHPJMUJ
C]KFcHPCNEDJHNIJDQHPPJDKTGFEJC]KFcHPCNEDJRC]KCDEDJMNJEQCJ�KTDEFEKEFMNJ\C]KCDEJ®MRGJUMPPMSFǸJ�ĈEFMNJ¥¦§̈¥¥VJ

WXYZYZ[ZYJdR̂QFEĈEJSFPPJRCcFCSJEQCJRC]KCDEJUMRJC]KFcHPCNEDJHNIJSFPPJNMEFUbJ_FIICRJMUJĤ ĈLEHN̂CJMRJRC�ĈEFMNJMUJLRMLMDCIJ
C]KFcHPCNEJLRFMRJEMJC�ĈKEFMNJMUJEQCJ�MNERĤEV

WXYZYZYJ�QCJTKRICNJMUJLRMMUJMUJEQCJGCRFEJMUJEQCJLRMLMDCIJC]KFcHPCNEJFDJKLMNJEQCJLRMLMDCRVJ�QCJdR̂QFEĈE�DJIĈFDFMNJMUJ
HLLRMcHPJMRJIFDHLLRMcHPJMUJHJLRMLMDCIJC]KFcHPCNEJDQHPPJTCJUFNHPV

WXYZYZ�J�KTDEFEKEFMNJRC]KCDEDJGHICJHUECRJC�ĈKEFMNJMUJEQCJ�MNERĤEJGHbJMRJGHbJNMEJTCĴMNDFICRCIJTbJEQCJdR̂QFEĈEJHDJ
DEFLKPHECIJFNJEQCJ�MNERĤEJaM̂KGCNEDV

h̄n�n°�n}rqkp{popk�
WXYZ�X±²² ¡²�
WXYZ�Z¤JdIICNIHJSFPPJTCJERHNDGFEECIJEMJ_FIICRDJ�NMSNJTbJEQCJFDDKFǸJMUUF̂CJEMJQHcCJRĈCFcCIĴMGLPCECJ_FIIFǸJ
aM̂KGCNEDV
hijklmnopqrstuqvwmrqnvqxyqpznl{uqtpxvlopuqrsvoqvlop|}{no~s�zuq}n}p�qms}yuqs�qsorp�qzporskq³kkpjknqtl{{qxpqo�njvzloopk��
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CDDEFGHECHHIJHKELGDDEMIENOKJPQGNNIHENREOISGPNIOIHETDKJEURDHIOPEVGKEIQKGDEKJHELGDDEMIEKVKGDKMDIEKNEOIVTDKJPWMGHHXUYWZRQEW

[\]̂_̂̀ECHHIJHKELGDDEMIEKVKGDKMDIELUIOIEFGHHGJSEaRZbQIJNPEKOIERJEcGDIW

[\]̂_̂]EdOGROENREPbMQGNNGJSEKEFGHeENUIEFGHHIOEPUKDDEKPZIONKGJENUKNENUIEGNEUKPEOIZIGVIHEKDDECHHIJHKEGPPbIHeEKJHENUIEFGHHIOEPUKDDE
KZfJRLDIHSIEOIZIGTNEGJENUIEFGHWEgNEPUKDDEMIENUIEFGHHIOhPEOIPTRJPGMGDGNXENREQKfIEGJYbGOXEKPENRENUIEIiGPNIJZIERcECHHIJHKE
GPPbIHWECDDEPbZUECHHIJHKEPUKDDEMIZRQIETKONERcENUIEjRJNOKZNEaRZbQIJNPEKJHENUIEFGHHIOEPUKDDEMIEMRbJHEMXEPbZUECHHIJHKE
LUINUIOEROEJRNEOIZIGVIHEMXENUIEFGHHIOW

klmnmonmpqrstutvtsw
xyz{|}~\_\\\�{��{��\�y�|~��y~�
[\_̂�\�����������\��\����
[\_̂�̂�EFGHPEPUKDDEMIEPbMQGNNIHERJENUIEcROQPEGJZDbHIHELGNUEROEGHIJNGcGIHEGJENUIEFGHHGJSEaRZbQIJNP�EJIGNUIOENUIE�LJIOEJROE
COZUGNIZNEKPPbQIPEOIPTRJPGMGDGNXEcROEIOOROPEROEQGPGJNIOTOINKNGRJPEOIPbDNGJSEcORQENUIEbPIERcEGJZRQTDINIEPINPERcEFGHHGJSE
aRZbQIJNPWE�KGDbOIENREbPIEPKGHEcROQPEROENUIEGJZDbPGRJERcEMGHPEJRNEOIYbIPNIHEPUKDDEOIPbDNEGJEOI�IZNGRJERcENUIEFGHWE�UIEdOR�IZNE
�KJbKDEPUKDDEJRNEMIEPbMQGNNIHEROEGJZDbHIHEGJENUIEFGHHIOhPEFGHETKZfKSIWE�REFGHELGDDEMIEZRJPGHIOIHELUGZUEHRIPEJRNEGJZDbHIE
MGHPEcROEKDDEGNIQPEDGPNIHEGJENUIETORTRPKDEPUIINPW

[\_̂�̂̀ECDDEMDKJfPERJENUIEFGHE�ROQEPUKDDEMIEDISGMDXEIiIZbNIHWEFGHE�ROQPEPUKDDEMIEIiIZbNIHEGJEKEJRJ�IOKPKMDIEQIHGbQW

[\_̂�̂]E�bQPEPUKDDEMIEIiTOIPPIHEGJEMRNUELROHPEKJHEJbQMIOPeEbJDIPPEJRNIHERNUIOLGPIERJENUIEMGHEcROQWEgJEZKPIERcEHGPZOITKJZXeENUIE
KQRbJNEIJNIOIHEGJELROHPEPUKDDESRVIOJW

[\_̂�̂_E�HGNPENREIJNOGIPEQKHIERJENUIEFGHE�ROQEQbPNEMIEGJGNGKDIHEMXENUIEPGSJIOERcENUIEFGHW

[\_̂�̂�ECDDEOIYbIPNIHECDNIOJKNIPEPUKDDEMIEMGHWEgcEJREZUKJSIEGJENUIEFKPIEFGHEGPEOIYbGOIHeEIJNIOE��REjUKJSI�EROEKPEOIYbGOIHEMXE
NUIEFGHE�ROQW

[\_̂�̂�E UIOIENLREROEQROIEFGHPEcROEHIPGSJKNIHETRONGRJPERcENUIE ROfEUKVIEMIIJEOIYbIPNIHeENUIEFGHHIOEQKXeELGNURbNE
cROcIGNbOIERcENUIEMGHEPIZbOGNXeEPNKNIENUIEFGHHIOhPEOIcbPKDENREKZZITNEKLKOHERcEDIPPENUKJENUIEZRQMGJKNGRJERcEFGHPEPNGTbDKNIHEMXE
NUIEFGHHIOWE�UIEFGHHIOEPUKDDEJIGNUIOEQKfIEKHHGNGRJKDEPNGTbDKNGRJPERJENUIEFGHE�ROQEJROEYbKDGcXENUIEFGHEGJEKJXERNUIOEQKJJIOW

[\_̂�̂¡E�UIEFGHHIOEQbPNEPNKNIEGJENUIEFGHEUGP¢UIOEcbDDEJKQIEKJHEMbPGJIPPEKHHOIPPeEKJHENUIEcbDDEJKQIERcEIVIOXETIOPRJeEcGOQEROE
ZROTROKNGRJEGJNIOIPNIHENUIOIGJEKJHENUIEKHHOIPPERcEIVIOXETIOPRJEROEcGOQeEROETOIPGHIJNEKJHEPIZOINKOXERcEIVIOXEZROTROKNGRJE
GJNIOIPNIHELGNUEGN�EGcEJRERNUIOETIOPRJeEcGOQEROEZROTROKNGRJEMIEPREGJNIOIPNIHeEGNEQbPNEKccGOQKNGVIDXEPNKNIEPbZUEcKZNWE�UIEFGHHIOE
QbPNEKDPREPNKNIENUKNENUIEFGHEGPEQKHIELGNURbNEKJXEZRJJIZNGRJE£HGOIZNDXEROEGJHGOIZNDX¤ELGNUEKJXERNUIOEMGHHIOEcROENUIELROfE
QIJNGRJIHEGJEGNPEFGHEKJHEGPE£GJEKDDEOIPTIZNP¤ELGNURbNEcOKbHEROEZRDDbPGRJ�EGNEUKPEGJPTIZNIHENUIEPGNIERcENUIE ROfEKJHEUKPE
IiKQGJIHENUIEFGHHGJSEaRZbQIJNP�EJRETIOPRJEKZNGJSEcROEROEIQTDRXIHEMXENUIE�LJIOEGPEHGOIZNDXEROEGJHGOIZNDXEGJNIOIPNIHE
NUIOIGJeEROEGJENUIEPbTTDGIPEROE ROfENRELUGZUEGNEOIDKNIPEROEGJEKJXETRONGRJERcENUIETORPTIZNGVIETORcGNPENUIOIRc�EGNETORTRPIPEKJHE
KSOIIPEGcEGNPEFGHEGPEKZZITNIHeENREIiIZbNIEKEZRJNOKZNELGNUENUIE�LJIOENRETIOcROQENUIELROfEQIJNGRJIHEGJENUIETORTRPIHEjRJNOKZNE
aRZbQIJNPEKNNKZUIH�EKJHENUIEKQRbJNEGNELGDDEKZZITNEGJEcbDDETKXQIJNWW

[\_̂�̂¥ECEFGHHIOEPUKDDEGJZbOEKDDEZRPNPEKPPRZGKNIHELGNUENUIETOITKOKNGRJERcEGNPEFGHW

[\_̂�̂¦E�UIEFGHHIOEPUKDDEIiIZbNIeEbJHIOENUIETIJKDNXERcETIO�bOXeEKJHEPbMQGNELGNUEGNPEFGHeEKJEgOKJEaGVIPNQIJNECZNERcE§̈©§E
ZIONGcGZKNGRJEKPEOIYbGOIHEMXEªIJIOKDE�bJGZGTKDE«KLE¬©̈�SW

[\_̂�̂�®ECPEKEZRJHGNGRJERcEMGHHGJSeENUIEFGHHIOEZIONGcGIPeELKOOKJNPEKJHEOITOIPIJNPENUKNEGNEGPEJRNEHGPYbKDGcGIHENREZRJNOKZNELGNUE
QbJGZGTKDEZROTROKNGRJPEROERNUIOETbMDGZEMRHGIPEKPETORVGHIHEMXENUIEªIJIOKDE�bJGZGTKDE«KLERcENUIE�NKNIERcE�ILĒROfeEROEKPE
TORVGHIHEMXEKJXEPbZZIPPROEPNKNbNIENUIOINRWE�UIEFGHHIOEcbONUIOEZIONGcGIPENUKNEGcEGNEMIZRQIPEKEjRJNOKZNROEUIOIbJHIOeEKJXE
OIcbPKDEMXEGNeEGJZDbHGJSENUIEOIcbPKDERcEGNPERccGZIOPeEIQTDRXIIPeEPIOVKJNPEROEKSIJNPeELUIJEZKDDIHEMIcROIEKESOKJHE�bOXeEUIKHERcEKE
PNKNIEHITKONQIJNeENIQTROKOXEPNKNIEZRQQGPPGRJEROERNUIOEPNKNIEKSIJZXeENUIEROSKJG°IHEZOGQIENKPfEcROZIEGJENUIEHITKONQIJNERcE
DKLeEUIKHERcEKEZGNXEHITKONQIJNEROERNUIOEZGNXEKSIJZXeELUGZUEGPEIQTRLIOIHENREZRQTIDENUIEKNNIJHKJZIERcELGNJIPPIPEKJHE
IiKQGJIENUIQEbJHIOERKNUeENRENIPNGcXEGJEKJEGJVIPNGSKNGRJEZRJZIOJGJSEKJXENOKJPKZNGRJeEROEZRJNOKZNEUKHELGNUENUIEPNKNIeEKJXE
TRDGNGZKDEPbMHGVGPGRJENUIOIRcEROERcEKETbMDGZEKbNUROGNXeENREPGSJEKELKGVIOERcEGQQbJGNXEKSKGJPNEPbMPIYbIJNEZOGQGJKDETORPIZbNGRJE
ROENREKJPLIOEKJXEOIDIVKJNEYbIPNGRJEZRJZIOJGJSEPbZUENOKJPKZNGRJEROEZRJNOKZNeEGNEROEKJXEcGOQeETKONJIOPUGTEROEZROTROKNGRJERcE
LUGZUEGNEGPEKEQIQMIOeETKONJIOeEHGOIZNROEROERccGZIOEPUKDDEMIEHGPYbKDGcGIHEcORQEPIDDGJSENREROEPbMQGNNGJSEMGHPEROETORTRPKDPENREROE
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CDEDFGFHIJKLKCMNJOCPQJPCJDHRDCFHIJFHRPJKHSJEPHRCKERJLFRTJRTDJULHDCJOPCJKJVDCFPMJPOJOFGDJSDKCNJKORDCJNWETJCDOWNKXYJKHMJKHSJ
KHMJKXXJEPHRCKERNJQKMDJLFRTJRTDJULHDCJPHJPCJKORDCJRTDJOFCNRJMKSJPOJZWXS[JHFHDRDDHJTWHMCDMJKHMJOFORSJHFHDJ\SJFRJKHMJ\SJKHSJ
OFCQ[JVKCRHDCNTFVJPCJEPCVPCKRFPHJPOJLTFETJFRJFNJKJQDQ\DC[JVKCRHDC[JMFCDERPCJPCJPOOFEDCJQKSJ\DJEKHEDXXDMJPCJRDCQFHKRDMJ\SJRTDJ
ULHDCJLFRTPWRJFHEWCCFHIJKHSJVDHKXRSJPCJMKQKIDNJPHJKEEPWHRJPOJNWETJEKHEDXXKRFPHJPCJRDCQFHKRFPH[J\WRJKHSJQPHFDNJPLFHIJ\SJ
RTDJULHDCJOPCJIPPMNJMDXFGDCDMJPCJLPC]JMPHDJVCFPCJRPJRTDJEKHEDXXKRFPHJPCJRDCQFHKRFPHJNTKXXJ\DJVKFM̂

_̀abcbccJdTDJeFMMDCJQWNRJGDCFOSJFRNJeFMJFHJLCFRFHIJGDCFOSFHIJRTKRJRTDJNDGDCKXJQKRRDCNJNRKRDMJRTDCDFHJKCDJFHJKXXJCDNVDERNJRCWD̂

_̀abcbcfJdTDJULHDCJQKSJEPHNFMDCJKNJFHOPCQKXJKHSJeFMJPHJLTFETJRTDCDJFNJKHJKXRDCKRFPHJPOJPCJMDVKCRWCDJOCPQJPCJKMMFRFPHNJRPJ
PCJgWKXFOFEKRFPHJPOJRTDJeFMJhPCQJPCJOCPQJRTDJKHSJPOJRTDJPRTDCJiPHRCKERJjPEWQDHRN̂JdTDJULHDCJQKSJCDkDERJKJeFM[JLTFETJFHJ
RTDJULHDClNJNPXDJGFDL[JFNJHPRJKMDgWKRDXSJOFXXDMJPWR[JPCJMPDNJHPRJEPHRKFHJRTDJCDgWDNRDMJFHOPCQKRFPĤ

_̀abcbcm̀nRJFNJRTDJeFMMDClNJCDNVPHNF\FXFRSJRPJDoKQFHDJEKCDOWXXSJRTDJjCKLFHINJKHMJpVDEFOFEKRFPHN[JVCPVPNKXJKHMJRTDJNFRDJWVPHJ
LTFETJRTDJqPC]JFNJRPJ\DJVDCOPCQDM̂JrJVCPVPNKXJNW\QFRRDMJNTKXXJ\DJVCFQKJOKEFDJDGFMDHEDJRTKRJRTDJeFMMDCJTKNJQKMDJNWETJ
DoKQFHKRFPHJKHMJRTKRJFRJFNJOKQFXFKCJLFRTJKXXJPOJRTDJEPHMFRFPHNJKHMJCDgWFCDQDHRN̂

_̀abcbcàstùvwxuỳz{̀u|u}~�̀�y�}̀~��zx�̀{��u{̀�x�̀��}~ux{��zx�̀�{ù��|u{̀��̀�tù����ù��̀�uẁ��y�̀�x�̀��̀�z�zu{�̀
���x�zu{�̀�x�̀��tuỳ{���z�z{z�x{̀��̀�tù����ù�x̀���̀}��uyz��{̀{���̀��̀z�̀~�y{��x�̀��̀�tù~y��z{z�x{̀��̀�tz{̀��x�y���b̀̀stu{ù
��|u{̀�yùx��̀��̀�ùzx����u�̀zx̀�z�{b̀̀stz{̀u|u}~�z�x̀{t���̀�~~��̀��̀{�~~�zu{̀�x�̀}��uyz��{̀wtz�t̀�yùzx��y~�y��u�̀zx̀{��t̀
~y��u��b̀̀stz{̀u|u}~�z�x̀��u{̀x���̀t�wu�uy�̀�~~��̀��̀u��z~}ux�̀yux���{�̀{}���̀����{�̀�x�̀{�~~�zu{̀��ỳu��z~}ux�̀{��t̀�{̀
{�~~�zu{̀��̀��{��zxù�{u�̀zx̀�~uy��zx�̀�y���{b̀̀stù�uy}̀�}��uyz��{�̀�{̀�{u�̀zx̀�tz{̀�y�z��ù{t���̀zx����ù{�~~�zu{̀
zx��y~�y��u�̀zx̀�tz{̀~y��u��b̀�̀s�|̀�|u}~�z�x̀�uy�z�z���ùwz��̀�ù��yxz{tu�̀��̀�tù��x�y����ỳ��̀�tùvwxuỳ�~�x̀yu��u{�b

_̀abf̀�z�̀�u��yz��
_̀abfbcJ�KETJeFMJNTKXXJ\DJKEEPQVKHFDMJ\SJRTDJOPXXPLFHIJ\FMJNDEWCFRS�
������� �¡� ¢£�¤ ¥�¦ ¥¤£§�� £¢ ̈©¦ ��ª§�©�«¬

�FRTDCJKJEDCRFOFDMJETDE]JMCKLHJPHJKJNPXGDHRJ\KH]JLFRTJKHJPOOFEDJFHJRTDJpRKRDJPOJ®DLJ̄PC][JPCJKJ\FMJ\PHMJDgWKXJRPJOFGDJ
VDCEDHRJ°±²³JPOJRTDJRPRKXJKQPWHRJPOJRTDJeFM[JKHMJVKSK\XDJRPJRTDJ́�HXKCIDMJiFRSJpETPPXJjFNRCFERJPOJµFMMXDRPLĤ́JdTFNJ
KQPWHRJNTKXXJ\DJRTDJQDKNWCDJPOJXFgWFMKRDMJMKQKIDNJNWNRKFHDMJ\SJRTDJULHDCJKNJKJCDNWXRJPOJRTDJOKFXWCD[JHDIXFIDHEDJPCJCDOWNKXJ
POJRTDJeFMMDCJRPJLTPQJRTDJiPHRCKERJFNJKLKCMDMJRPJDoDEWRDJKHMJMDXFGDCJRTDJiPHRCKER̂JdTDJeFMJQWNRJKXNPJ\DJKEEPQVKHFDMJ\SJ
KJEDCRFOFDMJNRKRDQDHRJRTKRJRTDJ\PHMFHIJEPQVKHSJQDDRNJPCJDoEDDMNJRTDJCDgWFCDQDHRNJNDRJOPCRTJFHJrCRFEXDJ¶¶JPOJRTDJ·DHDCKXJ
iPHMFRFPHNJPOJRTDJiPHRCKERJOPCJiPHNRCWERFPHJFHJRTDJVCPVPNDMJiPHRCKERJjPEWQDHRN̂

_̀abfbfJdTDJeFMMDCJVXDMIDNJRPJDHRDCJFHRPJKJiPHRCKERJLFRTJRTDJULHDCJPHJRTDJRDCQNJNRKRDMJFHJRTDJeFMJKHMJNTKXXJOWCHFNTJ\PHMNJ
EPGDCFHIJRTDJOKFRTOWXJVDCOPCQKHEDJPOJRTDJiPHRCKERJKHMJVKSQDHRJPOJKXXJP\XFIKRFPHNJKCFNFHIJRTDCDWHMDCYJNWETJ\PHMNJNTKXXJ\DJFHJ
RTDJKQPWHRJPOJ¶̧ ²̧JPOJRTDJiPHRCKERJpWQ̂JpTPWXMJRTDJeFMMDCJCDOWNDJRPJDHRDCJFHRPJNWETJiPHRCKERJLFRTFHJ¶̧JMKSNJKORDCJCDEDFVRJ
POJRTDJ®PRFEDJPOJrLKCMJPCJOKFXJRPJRFQDXSJOWCHFNTJNWETJ\PHMN[JRTDJKQPWHRJPOJRTDJ\FMJNDEWCFRSJNTKXXJ\DJOPCODFRDMJRPJRTDJULHDCJ
KNJXFgWFMKRDMJMKQKIDN[JHPRJKNJKJVDHKXRŜJ

_̀abfbmJnOJKJNWCDRSJ\PHMJFNJVCPGFMDMJKNJ\FMJNDEWCFRS[JFRJNTKXXJ\DJLCFRRDHJPHJrnrJjPEWQDHRJr¹¶̧º[JeFMJePHM[JWHXDNNJ
PRTDCLFNDJVCPGFMDMJFHJRTDJeFMMFHIJjPEWQDHRN̂JdTDJKRRPCHDS»FH»OKERJLTPJDoDEWRDNJRTDJ\PHMJPHJ\DTKXOJPOJRTDJNWCDRSJNTKXXJ
KOOFoJRPJRTDJ\PHMJKJEDCRFOFDMJKHMJEWCCDHRJEPVSJPOJKHJKEEDVRK\XDJVPLDCJPOJKRRPCHDŜJdTDJeFMMDCJNTKXXJVCPGFMDJNWCDRSJ\PHMNJ
OCPQJKJEPQVKHSJPCJEPQVKHFDNJXKLOWXXSJKWRTPCF¼DMJRPJFNNWDJNWCDRSJ\PHMNJFHJRTDJkWCFNMFERFPHJLTDCDJRTDJ½CPkDERJFNJXPEKRDM̂

_̀abfbaJdTDJULHDCJLFXXJTKGDJRTDJCFITRJRPJCDRKFHJRTDJ\FMJNDEWCFRSJPOJeFMMDCNJRPJLTPQJKHJKLKCMJFNJ\DFHIJEPHNFMDCDMJWHRFXJ°K³J
RTDJiPHRCKERJTKNJ\DDHJDoDEWRDMJKHMJ\PHMN[JFOJCDgWFCDM[JTKGDJ\DDHJOWCHFNTDMYJ°\³JRTDJNVDEFOFDMJRFQDJTKNJDXKVNDMJNPJRTKRJeFMNJ
QKSJ\DJLFRTMCKLHYJPCJ°E³JKXXJeFMNJTKGDJ\DDHJCDkDERDM̂J¾PLDGDC[JFOJHPJiPHRCKERJTKNJ\DDHJKLKCMDMJPCJRTDJeFMMDCJTKNJHPRJ\DDHJ
HPRFOFDMJPOJRTDJKEEDVRKHEDJPOJFRNJeFM[JRTDJeFMMDCJQKS[J\DIFHHFHIJ¿±JMKSNJKORDCJRTDJPVDHFHIJPOJeFMN[JLFRTMCKLJFRNJeFMJKHMJ
CDgWDNRJRTDJCDRWCHJPOJFRNJ\FMJNDEWCFRŜ

_̀abm̀���}z{{z�x̀��̀�z�{
_̀abmbcJ�KETJeFMJNW\QFNNFPHJNTKXXJ\DJDHEXPNDMJFHJKJNDKXDMJPVKgWDJDHGDXPVD̂JdTFNJDHGDXPVDJNTKXXJ\DJEXDKCXSJQKC]DMJLFRTJRTDJ
HKQDJPOJRTDJ½CPkDER[JeFMMDClNJHKQD[JRTDJMKRDJPOJRTDJeFMJPVDHFHI[JKHMJQKC]DMJ́ÀÁÂÃÄÅÆÄÆÇÈÉ́JFHJXKCIDJXDRRDCFHIJPHJRTDJ
DHGDXPVDJKHMJNTKXXJEPHRKFHJRTDJOPXXPLFHIJFRDQN�

bc iDCRFOFDMJETDE]JPCJeFMJePHMJFHJRTDJKQPWHRJRPRKXFHIJ±²JPOJRTDJeKNDJeFM̂
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CD EFGHIJIFKLMFHHFGLJGNOLIHPLQNRKIRSLTNOUVRWXLIRKITVHIRSLHYVHLHYFWLOFFHLHYFLTGIHFGIVLPFHLJNGHYLIRLZGHITMFL[[LNJLHYFL
\FRFGVMLENRKIHINRPLTNRHVIRFKLIRLHYFLUGNUNPFKLENRHGVTHL]NT̂OFRHP_

C̀ EFGHIJIFKLMFHHFGLHYVHLHYFLTNOUVRWLQIKKIRSLHYIPLaGNbFTHLYVPLQFFRLIRLQ̂PIRFPPL̂RKFGLHYFLPVOFLRVOFLJNGLVLUFGINKL
NJLJIcFLWFVGPLNGLMNRSFGXLVRKLIPLRNHLT̂GGFRHMWLKIPQVGGFKLJGNOLQIKKIRSLNGLdNGeIRSLNRLÛQMITLdNGePLUGNbFTHPLQWL
HYFLfFdLgNGeLhHVHFL]FUVGHOFRHLNJLiVQNG_

Cj kRFLl[mLĴMMWLFnFT̂HFKLNGISIRVMLVRKLNRFLl[mLTNUWLlOVGeFKLoTNUWomLNJLHYFLJNMMNdIRSp
Cq aGNUNPVMLJNGO_
CD fNRrTNMM̂PIcFLJNGO_
C̀ hFn̂VMLsVGVPPOFRHLaGFcFRHINRLEFGHIJITVHINRLJNGO_
Cj EFGHIJITVHINRLNJLENOUMIVRTFLdIHYLHYFLtGVRL]IcFPHOFRHLZTHLNGL]FTMVGVHINRLNJLuIKKFGvPLtRVQIMIHWLHNL

aGNcIKFLEFGHIJITVHINRLNJLENOUMIVRTFLdIHYLHYFLtGVRL]IcFPHOFRHLZTH_
Cw x̂MMWLTNOUMFHFKLZtZL]NT̂OFRHLZyz{r|z|zLENRHGVTHNGvPL}̂VMIJITVHINRLhHVHFOFRHLdIHYL~nYIQIHPL

Zr]_
C� L~RMVGSFKLEIHWLhTYNNML]IPHGITHLNJL�IKKMFHNdRLrL�dIRL�NdFGPLrLuIKLaVTeVSFL]IcFGPIJITVHINRL

]NT̂OFRHP
Cw uIKKFGL}̂VMIJITVHINRP

Cq ZLKFPTGIUHINRLNJLIHPLFnUFGIFRTFLdIHYLVHLMFVPHLJIcFLPIOIMVGLUGNbFTHPLNJLTNOUVGVHIcFLPI�FXLTNOUMFnIHWL
VRKLTNPHLHNSFHYFGLdIHYLKNT̂OFRHVGWLFcIKFRTFLPYNdIRSLHYVHLPVIKLUGNbFTHPLdFGFLTNOUMFHFKLHNLHYFL
NdRFGvPLPVHIPJVTHINRLVRKLdFGFLTNOUMFHFKLIRLVLHIOFMWLJVPYINR_

CD ]NT̂OFRHVHINRLJGNOLJIcFLUGNbFTHPLTNOUMFHFKLdIHYIRLHYFLUVPHLJIcFLWFVGPXLMIPHIRSLHWUFLVRKLPTNUFLNJL
dNGeXLRVOFPLVRKLVKKGFPPFPLNJLNdRFGPLVRKLKVHFPLNJLTNRHGVTHLTNOUMFHINRXLVPLdFMMLVPLHYFLJNMMNdIRSL
IRJNGOVHINRpL
� HIOFMIRFPPLNJLUFGJNGOVRTFLNJLHYFLdNGeLNJLHYFLUGNbFTH_
� FcIKFRTFLHYVHLHYFLUGNbFTHLdVPLTNOUMFHFKLHNLHYFLkdRFGvPLPVHIPJVTHINR_
� dYFHYFGLVRWLFnHFRPINRPLNJLHIOFLdFGFLGF�̂FPHFKLVRKLIJLP̂TYLGF�̂FPHPLdFGFLSGVRHFK_
� dYFHYFGLMIHISVHINRLVRK�NGLVGQIHGVHINRLdVPLTNOOFRTFKLQWLFIHYFGLHYFLkdRFGLNGLHYFLuIKKFGL

VPLVLGFP̂MHLNJLHYFLdNGeLNJLHYFLUGNbFTHLTNOUMFHFKLQWLHYFLuIKKFG_
� dYFHYFGLVRWLMIFRPLdFGFLJIMFKLNRLHYFLUGNbFTHLQWLP̂QTNRHGVTHNGPLNGLOVHFGIVMLP̂UUMIFGPLNJLHYFL

uIKKFG_
� dYFHYFGLHYFLuIKKFGLdVPLKFJV̂MHFKLNRLHYFLUGNbFTHLQWLHYFLNdRFG_
� dYFHYFGLHYFLuIKKFGLOVKFLVRWLTMVIOPLJNGLFnHGVLdNGeLNRLHYFLUGNbFTHXLIRTM̂KIRSLdYFHYFGL

PVIKLTMVIOLGFP̂MHFKLIRLVLTYVRSFLNGKFG_
C̀ ]NT̂OFRHVHINRLFcIKFRTIRSLHYFLuIKKFGvPLJIRVRTIVMLGFPUNRPIQIMIHWLVRKLTVUVQIMIHWLHNLUGNK̂TFLVRKL

FnFT̂HFLHYFL�NGeLNJLHYFLaGNbFTHLdIHYIRLHYFLHIOFLUFGINKPLPUFTIJIFKXLIRTM̂KIRSLVLTFGHIJIFKLJIRVRTIVML
PHVHFOFRH_

Cj x̂MMWLTNOUMFHFKLZtZL]NT̂OFRHLZyz{r|z|zLENRHGVTHNGvPL}̂VMIJITVHINRLhHVHFOFRHLdIHYL~nYIQIHPL
Zr]_

Cw x̂MMWLTNOUMFHFKLMIPHLNJLP̂QTNRHGVTHNGP_

��jC̀CDLuIKPLPYVMMLQFLKFUNPIHFKLVHLHYFLKFPISRVHFKLMNTVHINRLUGINGLHNLHYFLHIOFLVRKLKVHFLJNGLGFTFIUHLNJLuIKP_LuIKPLGFTFIcFKLVJHFGL
HYFLHIOFLVRKLKVHFLJNGLGFTFIUHLNJLuIKPLdIMMLQFLGFĤGRFKL̂RNUFRFK_

��jC̀C̀LkGVMXLHFMFUYNRITXLHFMFSGVUYITXLJVTPIOIMFLNGLNHYFGLFMFTHGNRITVMMWLHGVRPOIHHFKLQIKPLdIMMLRNHLQFLTNRPIKFGFK_LuIKPLRNHL
FnYIQIHIRSLNGISIRVMLPISRVĤGFPLNGLPFVMPLdIMMLRNHLQFLVTTFUHFKLVPLVLGFPUNRPIcFLuIK_

��jC̀CjL�YFLuIKKFGLPYVMMLVPP̂OFLĴMMLGFPUNRPIQIMIHWLJNGLHIOFMWLKFMIcFGWLVHLHYFLMNTVHINRLKFPISRVHFKLJNGLGFTFIUHLNJLuIKP_

��jC̀CwLZLuIKLP̂QOIHHFKLQWLVRWLOFHYNKLNHYFGLHYVRLVPLUGNcIKFKLIRLHYIPLhFTHINRL�_yLdIMMLRNHLQFLVTTFUHFK_

��jCj����������������������������������
��jCjCqLaGINGLHNLHYFLKVHFLVRKLHIOFLKFPISRVHFKLJNGLGFTFIUHLNJLuIKPXLVLuIKKFGLOVWLP̂QOIHLVLRFdLuIKLHNLGFUMVTFLVLuIKL
UGFcIN̂PMWLP̂QOIHHFKXLNGLdIHYKGVdLIHPLuIKLFRHIGFMWXLQWLRNHITFLHNLHYFLUVGHWLKFPISRVHFKLHNLGFTFIcFLHYFLuIKP_LĥTYLRNHITFLPYVMML
QFLGFTFIcFKLVRKLK̂MWLGFTNGKFKLQWLHYFLGFTFIcIRSLUVGHWLNRLNGLQFJNGFLHYFLKVHFLVRKLHIOFLPFHLJNGLGFTFIUHLNJLuIKP_L�YFLGFTFIcIRSL
UVGHWLPYVMMLcFGIJWLHYVHLGFUMVTFKLNGLdIHYKGVdRLuIKPLVGFLGFONcFKLJGNOLHYFLNHYFGLP̂QOIHHFKLuIKPLVRKLRNHLTNRPIKFGFK_LfNHITFL
NJLP̂QOIPPINRLNJLVLGFUMVTFOFRHLuIKLNGLdIHYKGVdVMLNJLVLuIKLPYVMMLQFLdNGKFKLPNLVPLRNHLHNLGFcFVMLHYFLVON̂RHLNJLHYFLNGISIRVML
uIK_
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CDEFEFGHIJKLMNOPQHRJMSHTOUHVWHNWSXVTJKKWMHXYHKZHKLWHMOKWHOQMHKJTWHMWSJ[QOKWMH\ZNHKLWHNW]WJYKHZ\HRJMSHJQHKLWHSOTWH\ZNTOKH
OSHKLOKHWSKOV̂JSLWMHJQH_W]KJZQH̀abcHYNZdJMWMHKLWUH\X̂̂UH]ZQ\ZNTHPJKLHKLWSWHeQSKNX]KJZQSHKZHRJMMWNSaHRJMHSW]XNJKUHSLÔ̂HVWHJQH
OQHOTZXQKHSX\\J]JWQKH\ZNHKLWHRJMHOSHNWSXVTJKKWMa

CDEFEFfHgHRJMHTOUHQZKHVWHTZMJ\JWMcHPJKLMNOPQHZNH]OQ]ŴWMHVUHKLWHRJMMWNHMXNJQ[HKLWH\ZNKUh\JdWHìjkHMOUHYWNJZMH\Ẑ̂ZPJQ[H
KLWHKJTWHOQMHMOKWHMWSJ[QOKWMH\ZNHKLWHNW]WJYKHZ\HVJMSHOQMHWO]LHRJMMWNHSZHO[NWWSHJQHSXVTJKKJQ[HOHRJMaHRW[JQQJQ[H̀jHMOUSHO\KWNH
KLWHMOUHZ\HKLWHZYWQJQ[HZ\HRJMScHOHRJMMWNHTOUHPJKLMNOPHJKSHRJMHOQMHNWlXWSKHNWKXNQHZ\HJKSHVJMHSW]XNJKUa

CDEFEFEHmW[̂J[WQ]WHZQHKLWHYONKHZ\HKLWHRJMMWNHJQHYNWYONJQ[HJKSHRJMH]ZQ\WNSHQZHNJ[LKH\ZNHKLWHPJKLMNOPÔHZ\HKLWHRJMHO\KWNHJKHLOSH
VWWQHZYWQWMaHe\HKLWHRJMMWNH]̂OJTSHKZHLOdWHTOMWHOHTOKWNJÔHOQMHSXVSKOQKJÔHTJSKOnWHJQHKLWHYNWYONOKJZQHZ\HJKSHRJMcHKLWHRJMMWNH
SLÔ̂HMŴJdWNHKZHKLWHoPQWNHOHPNJKKWQHQZKJ]WHMWS]NJVJQ[HJQHMWKOĴHKLWHQOKXNWHZ\HKLWHTJSKOnWHZNHWNNZNHPJKLHMZ]XTWQKONUHYNZZ\H
iJQ]̂XMJQ[cHVXKHQZKĤJTJKWMHKZcHVJMHPZNnSLWWKScHSXTTONUHSLWWKSHOQMHZKLWNHVJMHNŴOKWMHMOKOHNWlXWSKWMHZ\HJKkHPJKLJQH
KPWQKUh\ZXNHip̀kHLZXNSHO\KWNHKLWHZYWQJQ[HZ\HKLWHRJMSaHqOĴXNWHKZHMŴJdWNHSOJMHQZKJ]WHOQMHMZ]XTWQKONUHWdJMWQ]WHZNHYNZZ\H
PJKLJQHKLWHSYW]J\JWMHKJTWHSLÔ̂H]ZQSKJKXKWHOHPOJdWNHZ\HKLWHRJMMWNrSHNJ[LKHKZH]̂OJTHOQHWNNZNHZNHTJSKOnWaHsYZQHNW]WJYKHZ\HSOJMH
QZKJ]WHOQMHMZ]XTWQKONUHWdJMWQ]WHPJKLJQHKLWHSYW]J\JWMHKJTWHYWNJZMcHKLWHoPQWNHSLÔ̂HMWKWNTJQWHJ\HOQHWt]XSOV̂WHWNNZNHZNH
TJSKOnWHLOSHVWWQHTOMWuHOQMcHJ\HSZcHKLWHoPQWNHTOUHYWNTJKHKLWHRJMHKZHVWHPJKLMNOPQaHvLWHoPQWNrSHMWKWNTJQOKJZQHZ\HPLWKLWNH
OHRJMMWNHTOMWHOQHWt]XSOV̂WHWNNZNHZNHTJSKOnWHSLÔ̂HVWH]ZQ]̂XSJdWHZQHKLWHRJMMWNcHJKSH_XNWKUcHOQMHÔ̂HKLZSWH]̂OJTJQ[HNJ[LKSH
XQMWNHKLWHRJMMWNa

wxyz{|}D~DDD{���z�}xwyz��D��D�z��
CD~F�D�������D��D����
e\HSKJYX̂OKWMHJQHOQHOMdWNKJSWTWQKHZNHJQdJKOKJZQHKZHVJMcHZNHPLWQHZKLWNPJSWHNWlXJNWMHVUĤOPcHRJMSHYNZYWN̂UHJMWQKJ\JWMHOQMHNW]WJdWMH
PJKLJQHKLWHSYW]J\JWMHKJTWĤJTJKSHPĴ̂HVWHYXV̂J]̂UHZYWQWMHOQMHNWOMHÔZXMaHgHSXTTONUHZ\HKLWHRJMSHTOUHVWHTOMWHOdOĴOV̂WHKZH
RJMMWNSaHvLWHoPQWNHNWSWNdWSHKLWHNJ[LKHKZHYZSKYZQWHKLWHMOKWHOQMHKJTWHZ\HKLWHZYWQJQ[HZ\HRJMSHOKHOQUHKJTWHYNJZNHKZHKLWHMOKWHOQMH
KJTWĤJSKWMHJQHKLWHgMdWNKJSWTWQKHZNHmZKJ]WHKZHRJMMWNSa

CD~FGDx��������D��D����
CD~FGF�HvLWHoPQWNHNWSWNdWSHKLWHNJ[LKHKZHNW�W]KHOQUHZNHÔ̂HRJMSHOQMHKZHO]]WYKHKLWHYNZYZSÔHJKHMWWTSHJQHKLWHVWSKHJQKWNWSKHZ\HKLWH
oPQWNaHgHRJMHQZKHO]]ZTYOQJWMHVUHOHNWlXJNWMHVJMHSW]XNJKUHZNHVUHZKLWNHMOKOHNWlXJNWMHVUHKLWHRJMMJQ[H�Z]XTWQKScHZNHOHRJMH
PLJ]LHJSHJQHOQUHPOUHJQ]ZTŶWKWcHQZQNWSYZQSJdWcH]ZQMJKJZQÔHZNHJNNW[X̂ONHJSHSXV�W]KHKZHNW�W]KJZQHVUHKLWHoPQWNa

CD~FGFGDeQHZNMWNHKZHlXÔJ\UHOSHOH�ZQKNO]KZNHSOKJS\O]KZNUHKZHKLWHoPQWNcHKLWHRJMMWNHSLÔ̂HMZ]XTWQKHKZHKLWHSOKJS\O]KJZQHZ\HKLWH
oPQWNHKLOKHLWHLOSHKLWHSnĴ̂HOQMHWtYWNJWQ]WHOSHPŴ̂HOSHKLWHQW]WSSONUH\O]ĴJKJWScHSX\\J]JWQKH\JQOQ]JÔHNWSZXN]WScHWtYWNJWQ]WMH
SKO\\HOQMHKW]LQJ]ÔHZN[OQJ�OKJZQH\ZNHKLWHIZNncHOQMHOMWlXOKWĤOVZNWNSHOQMHWlXJYTWQKHKZHMZHKLWHIZNnHJQHOHSOKJS\O]KZNUH
TOQQWNHOQMHPJKLJQHKLWHKJTWHSYW]J\JWMaHvLWHRJMMWNHTOUHVWH�XM[WMHlXÔJ\JWMHZQ̂UH\ZNHKLWHKUYWHZ\HPZNnHJQHPLJ]LHJKH
MWTZQSKNOKWSH]ZTYWKWQ]WaHvLWHRJMMWNHTXSKHYNZdWHKZHKLWHSOKJS\O]KJZQHZ\HKLWHoPQWNHKLOKHJKHJSHNWYXKOV̂WcHNŴJOV̂WHOQMH
NWSYZQSJV̂WaHvLWHoPQWNHTOUHTOnWHOQUHJQdWSKJ[OKJZQHJKHMWWTSHQW]WSSONUHKZHOSSXNWHJKSŴ\HZ\HKLWHOVĴJKUHZ\HKLWHRJMMWNHKZH
YWN\ZNTHKLWHIZNncHOQMHKLWHRJMMWNHSLÔ̂H\XNQJSLHKLWHoPQWNHPJKLHÔ̂HSX]LHOMMJKJZQÔHJQ\ZNTOKJZQHOQMHMOKOH\ZNHKLJSHYXNYZSWHOSH
TOUHVWHNWlXWSKWMaHeQHOMMJKJZQHKZHKLWH[WQWNÔHNWSWNdOKJZQHZ\HNJ[LKSHKZHNW�W]KHOQUHOQMHÔ̂HVJMScHKLWHoPQWNHSYW]J\J]Ô̂UHNWSWNdWSH
KLWHNJ[LKHKZHNW�W]KHOQUHRJMHZ\HOQUHRJMMWNHJ\HKLWHWdJMWQ]WHSXVTJKKWMHVUcHZNHJQdWSKJ[OKJZQHZ\HSX]LHRJMMWNH\OĴSHKZHSOKJS\UHKLWH
oPQWNHKLOKHSX]LHRJMMWNHJSHYNZYWN̂UHlXÔJ\JWMHKZH]ONNUHZXKHKLWHZV̂J[OKJZQSHZ\HKLWH�ZQKNO]KH�Z]XTWQKSHOQMHKZH]ZTŶWKWHKLWH
IZNnH]ZQKWTŶOKWMHKLWNWJQa

CD~FGFfDvLWHoPQWNHNWSWNdWSHXQKZHJKSŴ\HKLWHSẐWHNJ[LKHKZHMWKWNTJQWHKLWĤZPWSKHlXÔJ\JWMHOQMHNWSYZQSJV̂WHRJMMWNaHvLWHoPQWNH
TOUHTOnWHOQUHJQdWSKJ[OKJZQHQW]WSSONUHKZHMWKWNTJQWHKLWHOVĴJKUHZ\HKLWHRJMMWNHKZH\X̂\Ĵ̂HKLWH�ZQKNO]KHOQMHKLWHRJMMWNHSLÔ̂H
\XNQJSLHKLWHoPQWNHPJKLHÔ̂HSX]LHJQ\ZNTOKJZQH\ZNHKLJSHYXNYZSWHOSHKLWHoPQWNHTOUHNWlXWSKaHIJKLZXKĤJTJKJQ[HKLWH[WQWNÔHNJ[LKSH
PLJ]LHKLWHoPQWNHLOSHKZHNW�W]KHRJMScHOSHLWNWJQHVW\ZNWHSWKH\ZNKLcHJQHMWKWNTJQJQ[HKLWĤZPWSKHNWSYZQSJV̂WHVJMMWNcHKLWH\Ẑ̂ZPJQ[H
]ZQSJMWNOKJZQSHJQHOMMJKJZQHKZHKLZSWHOVZdWHTWQKJZQWMHSLÔ̂HVWHKOnWQHJQKZHO]]ZXQKaHeQHMWKWNTJQJQ[HKLWHNWSYZQSJVĴJKUHZ\HOH
RJMMWNH\ZNHOHYXV̂J]HPZNnSH]ZQKNO]KcHKLWHoPQWNHSLÔ̂H]ZQSJMWNHPLWKLWNHKLWHRJMMWN�

F� �OJQKOJQSHOHYWNTOQWQKHŶO]WHZ\HVXSJQWSSu
FG �OSHOMWlXOKWHŶOQKHOQMHWlXJYTWQKHKZHMZHKLWHIZNnHYNZYWN̂UHOQMHWtYWMJKJZXŜUu
Ff �OSHKLWHSXJKOV̂WH\JQOQ]JÔHOVĴJKUHKZHTWWKHZV̂J[OKJZQSHNWlXJNWMHVUHKLWHIZNnu
FE �OSHOYYNZYNJOKWHKW]LQJ]ÔHOVĴJKUHOQMHWtYWNJWQ]WHJQHJQSKJKXKJZQÔHOQMH]ZTTWN]JÔH]ZQSKNX]KJZQHJQ]̂XMJQ[H

WtYWNJWQ]WHJQHYXV̂J]HS]LZẐH]ZQSKNX]KJZQHJQHmWPH�ZNnH_KOKWu
F~ �OSHYWN\ZNTWMHIZNnHZ\HKLWHSOTWH[WQWNÔHKUYWHOQMHKLWHSOTWHS]ÔWH]Ô̂WMH\ZNHXQMWNHKLJSH�ZQKNO]Ku
F� �OSHYNWdJZXŜUH\OĴWMHKZHYWN\ZNTH]ZQKNO]KSHYNZYWN̂UHZNH]ZTŶWKWHKLWTHZQHKJTWu
F� eSHJQHOHYZSJKJZQHKZHYWN\ZNTHKLJSH�ZQKNO]Ku
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DE FGHIJGKLMNGOOPIGQRISLMJTNMIUNHMIVGNHWIQWXOWVMWRIMJWIYGPZWQMIT[IKLOOHIT\ITMJW\SLHWIRLH\WXG\RWRILMHI
TKOLXGMLTQHIMTIHNKVTQM\GVMT\H]IHNYYOLW\H]IT\IWZYOTPWWĤ

D_ H̀IWOLXLKOWI[T\I[NOOIKTQRLQXIVGYGVLMPIT[ILMHIaTQM\GVM̂
Dbc FGHIKWWQILQIKNHLQWHHIGHIMJWIVT\YT\GMLTQ]IYG\MQW\HJLY]IHTOWIY\TY\LWMT\HJLYIT\ITMJW\IKNHLQWHHIWQMLMP]ILQISJTHWI

QGZWIMJWIKLRILHIHNKZLMMWR]IVTQMLQNTNHOP]I[T\IQTIOWHHIMJGQIMJWIY\WdLTNHI[LdWIefgIPWG\HIYW\[T\ZLQXIGQRI
VTT\RLQGMLQXIMJWIhT\iISJLVJILMILHIKLRRLQXITQ̂

Dbb H̀IQTMIVN\\WQMOPILQdTOdWRILQIKGQi\NYMVPIY\TVWWRLQXĤ
Dbj H̀IOLVWQHWRIMTIYW\[T\ZIMJWIhT\iILMILHIKLRRLQXITQILQIMJWIUN\LHRLVMLTQIMJWIST\iISLOOIMGiWIYOGVŴ
Dbk H̀IGKOWIMTIYW\[T\ZIMJWIST\iISLMJIZGQYTSW\IGdGLOGKOWIMTILM̂
Dbl hLOOIWZYOTPIGI[LWORIHNYW\LQMWQRWQMISLMJIGMIOWGHMI[LdWIefgIPWG\HmIWnYW\LWQVWIGHIGIST\iLQXI[LWORI

HNYW\LQMWQRWQMIGQRIVGYGKOWIT[IVTZZNQLVGMLQXILQI[ONWQMIoQXOLHĴI
Dbp FGHIVTZZLMMWRIGISLOO[NOIdLTOGMLTQIT[IMJWIqWSIrT\iIsMGMWIt\WdGLOLQXIhGXWIuGSHISLMJLQIMJWIOGHMI[LdWIPWG\ĤI
Dbv FGHIVTZZLMMWRIdLTOGMLTQHIT[IHG[WMPIGQRwT\IM\GLQLQXIHMGQRG\RHIGHIWdLRWQVWRIKPIGIYGMMW\QIT[IxsFyIdLTOGMLTQHI

T\IMJWIWnLHMWQVWIT[ISLOO[NOIxsFyIdLTOGMLTQĤ
Dbz FGHIVTZZLMMWRIGQPIHLXQL[LVGQMIdLTOGMLTQIT[IMJWIhT\iW\mHIaTZYWQHGMLTQIuGS]ILQVONRLQX]IKNMIQTMIOLZLMWRIMT]I

MJWI[GLON\WIT[IMJWI{LRRW\IMTIY\TdLRWIY\TT[IT[IST\iW\mHIVTZYWQHGMLTQIT\IRLHGKLOLMPIKWQW[LMHIVTdW\GXŴ
DbE FGHIVTZZLMMWRIGQPIV\LZLQGOIVTQRNVMILQdTOdLQXIdLTOGMLTQHIT[IMJWIoQdL\TQZWQMGOIaTQHW\dGMLTQIuGSIT\ITMJW\I

[WRW\GOIT\IHMGMWIWQdL\TQZWQMGOIHMGMNMWHIT[I\WXNOGMLTQĤ
Db_ FGHIVTZZLMMWRIGQPIV\LZLQGOIVTQRNVMIVTQVW\QLQXI[T\ZGMLTQIT[]IT\IGQPIKNHLQWHHIGHHTVLGMLTQISLMJ]IGQI

GOOWXWROPI[GOHWIT\I[\GNRNOWQMIhTZWQmHIT\I|LQT\LMPI{NHLQWHHIoQMW\Y\LHWIehw|{og]IT\IGQPIRWQLGO]I
RWVW\ML[LVGMLTQ]I\WdTVGMLTQIT\I[T\[WLMN\WIT[Ihw|{oIHMGMNHIKPIqWSIrT\iIsMGMŴ

Djc FGHIKWWQIRWKG\\WRIKPIGQPIGXWQVPIT[IMJWI}~s~I�TdW\QZWQM̂IGQR
~jb FGHIWQXGXWRILQITMJW\IVTQRNVMIT[IHTIHW\LTNHIT\IVTZYWOOLQXIGIQGMN\WIMJGMILMI\GLHWHI�NWHMLTQHIGKTNMIMJWI

\WHYTQHLKLOLMPIT[IMJWI{LRRW\]ILQVONRLQX]IKNMIQTMIOLZLMWRIMTIHNKZLHHLTQIMTIMJWIxSQW\IT[IGI[GOHWIT\IZLHOWGRLQXI
aTQM\GVMT\mHI�NGOL[LVGMLTQIsMGMWZWQM]IT\ILQIHTZWITMJW\I[T\Z]ILQIVTQQWVMLTQISLMJIGIKLRI[T\IT\IGSG\RIT[IGI
VTQM\GVM~I

I
��pDjDl�qTIKLRHISLOOIKWIGVVWYMWR]IGQRIQTIaTQM\GVMISLOOIKWIGSG\RWRIMTIGQPIWZYOTPW\]IVTQM\GVMT\]IHNK�VTQM\GVMT\]IT\ILMHI
HNVVWHHT\H]ISJLVJIJGdWIKWWQIRWKG\\WRIGQRIRWWZWRILQWOLXLKOWIMTIHNKZLMIGIKLRITQIT\IKWIGSG\RWRIGQPIYNKOLVIST\iIVTQM\GVMIT\I
HNKVTQM\GVMIKPIMJWIqWSIrT\iIsMGMWI�WYG\MZWQMIT[IuGKT\I�I{N\WGNIT[ItNKOLVIhT\i]IT\IMJWIqWSIrT\iIaLMPIaTZYM\TOOW\mHI
x[[LVW~

��pDk��������������������������
��pDkDbÌMILHIMJWILQMWQMIT[IMJWIxSQW\IMTIWQMW\ILQMTIHWYG\GMWIt\LZWIaTQM\GVMHISLMJIMJWIOTSWHMI\WHYTQHLdWIGQRI\WHYTQHLKOWI
{LRRW\]IGHIMJTHWIV\LMW\LGIG\WIRW[LQWRIGQRILQMW\Y\WMWRINQRW\IMJWIOGSHIT[IMJWIsMGMWIT[IqWSIrT\iI\WXG\RLQXIVTZYWMLMLdWI
KLRRLQXI[T\IYNKOLVILZY\TdWZWQMIY\TUWVMH]IY\TdLRWRIMJWI{LRHIG\WIHNKZLMMWRILQIGVVT\RGQVWISLMJIMJWI\W�NL\WZWQMHIT[IMJWI
{LRRLQXI�TVNZWQMHIGQRIRTIQTMIWnVWWRIMJWI[NQRHIGdGLOGKOW~I�JWIxSQW\IHJGOOIJGdWIMJWI\LXJMIMTISGLdWILQ[T\ZGOLMLWHIGQRI
L\\WXNOG\LMLWHILQIGI{LRI\WVWLdWRIGQRIMTIGVVWYMIMJWI{LRISJLVJ]ILQIMJWIxSQW\mHIUNRXZWQM]ILHILQIMJWIxSQW\mHITSQIKWHMILQMW\WHMH~

��pDkDbDbI�JWIxSQW\IZGPIVTQHLRW\ILQ[T\ZGOIGQPI{LRIQTMIY\WYG\WRIGQRIHNKZLMMWRILQIGVVT\RGQVWISLMJIGOOIY\TdLHLTQHIT[IMJWI
{LRRLQXI�TVNZWQMH~

��pDkDjI}QOWHHITMJW\SLHWIY\TJLKLMWRIKPIOGS]IMJWIxSQW\IHJGOOIJGdWIMJWI\LXJMIMTIGVVWYMIyOMW\QGMWHILQIGQPIT\RW\IT\I
VTZKLQGMLTQ]INQOWHHITMJW\SLHWIHYWVL[LVGOOPIY\TdLRWRILQIMJWI{LRRLQXI�TVNZWQMH]IGQRIMTIRWMW\ZLQWIMJWIOTSWHMI\WHYTQHLdWI
GQRI\WHYTQHLKOWI{LRRW\ITQIMJWIKGHLHIT[IMJWIHNZIT[IMJWI{GHWI{LRIGQRIyOMW\QGMWHIGVVWYMWR~

��pDkDkI�JWIGVVWYMGQVWIT[IGI{LRISLOOIKWIGIQTMLVWILQIS\LMLQXIHLXQWRIKPIGIRNOPIGNMJT\L�WRI\WY\WHWQMGMLdWIT[IMJWIxSQW\IKPI
WLMJW\I\WXLHMW\WRIT\IVW\ML[LWRIZGLOIHWQMISLMJLQI[T\MP�[LdWIe�fgIG[MW\IMJWI{LRHIJGdWIKWWQITYWQWRIGQRIQTITMJW\IGVMIT[IMJWIxSQW\I
HJGOOIVTQHMLMNMWIMJWIGVVWYMGQVWIT[IGI{LR~I�JWIGVVWYMGQVWIT[IGI{LRIHJGOOIKLQRIMJWIHNVVWHH[NOI{LRRW\IMTIWnWVNMWIMJWIaTQM\GVMI
GHIY\TdLRWRIJW\WLQG[MW\~I�JWI\LXJMHIGQRITKOLXGMLTQHIY\TdLRWRI[T\ILQIMJWIaTQM\GVMIHJGOOIKWVTZWIW[[WVMLdWIGQRIKLQRLQXINYTQI
MJWIYG\MLWHITQOPISLMJILMHI[T\ZGOIWnWVNMLTQIKPIMJWIHNVVWHH[NOI{LRRW\IGQRIMJWIxSQW\~

��pDkDlIoGVJI{LRRW\IMTISJTZIGIVTQM\GVMILHIGSG\RWR]IHJGOO]IGMIMJWIT[[LVWIT[IMJWIxSQW\ISLMJLQIMWQIe��gIKNHLQWHHIRGPHIG[MW\IMJWI
RGMWIT[IQTML[LVGMLTQIKPIWLMJW\I\WXLHMW\WRIT\IVW\ML[LWRIZGLOIT[IGVVWYMGQVWIT[ILMHI{LRI[N\QLHJIMJWI\W�NL\WRIYGPZWQMIGQRI
YW\[T\ZGQVWIKTQRHILQIGQIGZTNQMIT[I����IT[IMJWIaTQM\GVMIsNZ]IGQRIMJWI\W�NL\WRILQHN\GQVWIGHIHWMI[T\MJILQIy\MLVOWI��IT[IMJWI
�WQW\GOIaTQRLMLTQHIT[IMJWIaTQM\GVMI[T\IaTQHM\NVMLTQ]IGQRIHLXQIMJWIaTQM\GVMI[T\IMJWIhT\iI[T\ILMHIYW\[T\ZGQVWIGQRI
ZGLQMWQGQVW~
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CDEFGHIJKJJJLMNEOPFQJFRSMDTCEFMR
UJKVWJ
XYZ[Z\[Z]̂_̀abcbdbae
GfghijkhfilmJnojpqrqkjhqfgJFgrfisjhqfg
UJKVWVWJtuvwxyzv{w|u}~~wu}�vw�uvw{��u�w��w�}�vw|��uw|�v�|w}|w��w�vv�|wzv�v||}{�w��w�v�v{��zvw�uvw}��~���w��w�uvw����v{w��w
�v{��{�w��|w��~��}���z|w�z�v{w�uvw��z�{}���w}z�w�uvw����v{w|u}~~w��{z�|uw�uvwxyzv{w}~~w|��uw�z��{�}���zw}z�w�}�}w��{w�u�|w
��{��|vw}|w�uvwxyzv{w�}�w{v��v|��wtuvw{��u�w�|w{v|v{�v�w��w{v�v��w}z�w���wyuv{vw}zw�z�v|���}���zw��w�uvw}�}�~}�~vwv���vz�vw
�{w�z��{�}���zw��v|wz��w|}��|��w�uvwxyzv{w�u}�w�uvw����v{w�|w��}~���v�w}z�w�}�}�~vw��w�}{{�w���w�{��v{~�w�uvw�v{�|w��w�uvw
��z�{}���wtuvw�||��z�w��w���w�����vz�|w}z�w}��v��}z�vw��w�uvw����v{�|w�}��vz�w��w�uvwxyzv{w|u}~~wz��w�vw��z|�{�v�w}|w
�{v���}~����}���zw��w�u}�w����v{�w��w�uvw����v{w�|w~}�v{w��|���v{v�w��wu}�vw��|{v�{v|vz�v�w�{w�{����v�w�}~|vw�{w�z��{{v��w
�z��{�}���zwy��uw{v�}{�w��w}z�w�}�v{�}~w�}{��w��w�uvw�z��{�}���zw|������v�w��w�uvwxyzv{�w�z�~���z�w���wz��w~����v�w��w
�z��{�}���zw{v�}{��z�wv��v{�vz�v�w�v�}{�vz��w�~}��|�w~}y|���|�w}{���{}���z|�w�v��}���z|�w��z}z�v|�w~��vz|v�w��z�{}��w
�v{��z}���z�w�uvwxyzv{w{v|v{�v|w�uvw{��u�w��w{v�v��w�uvw���w��w|��uw����v{w}z��w��w}w��z|�{�����zw��z�{}��wu}|w�vvzw}y}{�v��w
��wy�~~w�v���vw}����}���}~~�w����}�~vw}�w�uvw|�~vw��|�{v���zw}z�wv~v����zw��w�uvwxyzv{�

UJKVWV�J���u�zw��{���v��u�w����wu��{|w}��v{w�uvw���|w}{vw��vzv��w�uvw�u{vvw���w}��}{vz�w~�yw����v{|w��{wv}�uw�{��vw��z�{}��w
��|�w|�����w�uvw{v���{v�w�{v�}y}{�w|������}~w�}��}�vw�v|�{��v�w�v~�yw��w�uvw {�u��v��w}z�w��z|�{�����zw¡}z}�v{¢

VW ��{���{�vw}z�w��{�w�~}zw£w�{����vw}w�v�}�~v�wy{���vzw��{�w�~}zwyu��uw|u}~~w�v��z|�{}�vw�uvw
��z�{}���{�|w�z�v{|�}z��z�w��w��v{}~~w�{��v��w|���vw}z�w|u}~~w�z�~��v�w���wz��w�vw~����v��w��w�uvw��~~�y�z�¢
VW ¤v��vz��}~w~�|��z�w��w|�v�����w�{��v��w}�������v|w{v���{v�w��w|���v||��~~�w����~v�vw�uvw��{�w��w�uvw

��z�{}��w�����vz�|�
VW �z�~��vw¤�uv��~vw}z�w~�|�w��w�{����}~w¡�~v|��zv|¥
V� �z�~��vw�u}|�z�w��w�uvw��{��w��w{v���{v��
V¦ �z�~��vw~�|��z�w��w~�z�w~v}�w��v�|�
V§ ���}��w��wyv}�uv{w}z�w{v|�{���v�wy�{�w�v{����|��
V̈ ¤�}�v�vz�w�u}�w�uvw�{��v��w�}zw�vw����~v�v�w�zw�uvwv|�}�~�|uv�w���v�

V� ©v|��v|w��{w�uvw����v{�|w�{���|v�w|��v{��|�{�w|�}���w�z�~���z�w��}~����}���z|w��{w|�v��}~�ªv�w
v��v{��|vw�{w}z�w�v{�����}���z�|�w{v���{v�w��w�v{��{�w�uvw��{��

V¦  z�w|�v��}~w���{��z}���zw{v���{v�vz�|wy��uw��uv{w�{}�v|�
V§w  z�w|�v��}~w|��{}�vw}z�w|�}��z�w{v���{v�vz�|w��{w��z|�{�����zw�}�v{�}~|�
V̈w  z�w��uv{w|�v��}~w{v���{v�vz�|�

V� �v�}�~v�w��|�w«|���}�v¢w w����w��w}w�v�}�~v�w��|�w«|���}�vw���~�zv�w�zw�¤�w��{�}��
V¦ ����w��w��|�w{v�vz�w��z}z��}~w|�}�v�vz�|w�{��w�� �
V§ E¬Jgjsm®Jj̄ īmmmJjḡJ°¬fgJgos±imJfrJh¬Jmo±kfghijkhfimJjḡJmo°°pqimJh¬jhJh¬J±q̄̄iJ°if°fmmJhfJ

omJfgJh¬J°if²khV
V̈ CJ°if°fm̄Jmk¬̄opJfrJ³jpomJrfiJh¬J±q̄̄ilmJ́fiµV
VK CJ°if°fm̄JpqmhJfrJmo±sqhhjpmJjḡJjJ°if°fm̄Jmk¬̄opJrfiJsjµqg¶Jh¬s®JjppJµ·̄JhfJh¬J̧fiµJLpjgJmk¬̄opV
V¹ CJpqmhJfrJ°if°fm̄Jºoq³jpghm®JjḡJjJropp·J»koh̄J¼No±mhqhohqfgJDºomhJSfis¼JrfiJjk¬JiºomhJrfiJ

ºoq³jpghmJqgJjkkfījgkJ́qh¬JNkhqfgJ¦V¦V�VJJ

UJKVWV¦JCrhiJikq°hJfrJh¬Jj±f³Jqgrfisjhqfg®Jh¬JCik¬qhkhJ́qppJ̄mq¶gjhJjJhqsJjḡJ°pjkJrfiJjJshqg¶J±h́gJh¬J
GfgmhiokhqfgJTjgj¶i®JCik¬qhkhJjḡJh¬Jj°°jighJpf́J±q̄̄iVJJE¬Jj°°jighJpf́J±q̄̄ilmJ°iqgkq°jp®J°if²khJsjgj¶iJjḡJmqhJ
mo°iqghḡghJ́qppJjhhḡJh¬jhJshqg¶®JjhJ́¬qk¬JhqsJh¬J°jihqmJ́qppJ̄qmkommJh¬J±q̄̄ilmJim°fgmq³gmm®Jim°fgmq±qpqh·J
jḡJºojpqrqkjhqfgmV

UJKVWV§JFgJh¬J³ghJh¬jhJh¬JḾ giJm¬fop̄Ji²khJh¬JPq̄JfrJjJPq̄̄iJjmJ°if³q̄̄JqgJh¬qmJCihqkpJKJfiJfh¬íqm®JjhJh¬JḾ gilmJ
f°hqfg®Jh¬JḾ giJsj·JpkhJhfJshJ́qh¬Jh¬Jg»hJpf́mhJ±q̄̄iJjḡJhfJkfgmq̄iJh¬JqgrfisjhqfgJjmJ°if³q̄̄J°iJNkhqfgJ
KVWV�VJJFgJh¬J³ghJh¬jhJh¬JPq̄JfrJh¬Jg»hJpf́mhJPq̄̄iJqmJi²kh̄JjmJ°if³q̄̄JqgJh¬qmJCihqkpJKJfiJfh¬íqm®JjhJh¬JḾ gilmJ
f°hqfg®Jh¬JḾ giJsj·JpkhJhfJshJ́qh¬Jh¬Jh¬qīJpf́mhJPq̄̄iJjḡJi°jhJh¬Jj±f³J°ifkmmVJJChJjppJhqsmJh¬JḾ giJ
ihjqgmJh¬Jiq¶¬hJhfJi²khJjppJ±q̄mV

UJKV�JḾ gilmJSqgjgkqjpJGj°j±qpqh·J½JFghghqfgjpp·Jfsqhh̄

UJKV¦JNo±sqhhjpm
UJKV¦VWw ��v{wz������}���zw��w|v~v����zw��{w�uvw}y}{�w��w�uvw��z�{}���w�uvw����v{w|u}~~�w}|w|��zw}|w�{}����}�~vw�{w}|w|����~}�v�w
�zw�uvw�����z�w�����vz�|�w|�����w�zwy{���z�w��w�uvwxyzv{w�u{���uw�uvw {�u��v��¢
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DE FGHIJKLMFNKOMGOPGNQIGROSTGNOGUIGVISPOSWIHGXKNQGNQIGYKHHISZJGOXMGPOS[IJ\
D] MFWIJGOPGNQIGVSKM[KVF̂GVSOH_[NJGFMHGJ̀JNIWJGVSOVOJIHGPOSGNQIGROSTGFMHGNQIGWFM_PF[N_SISJGFMHGJ_VV̂KISJGOPG

IF[Q\GFMH
Da MFWIJGOPGVISJOMJGOSGIMNKNKIJGbKM[̂_HKMLGNQOJIGXQOGFSIGNOGP_SMKJQGWFNISKF̂JGOSGIc_KVWIMNGPFUSK[FNIHGNOGFG

JVI[KF̂GHIJKLMdGVSOVOJIHGPOSGNQIGVSKM[KVF̂GVOSNKOMJGOPGNQIGROSTe

fghDaD]GiQIGYKHHISGXK̂̂GUIGSIc_KSIHGNOGIJNFÛKJQGNOGNQIGJFNKJPF[NKOMGOPGNQIGjS[QKNI[NGFMHGkXMISGNQIGSÎKFUK̂KǸGFMHG
SIJVOMJKUK̂KǸGOPGNQIGVISJOMJGOSGIMNKNKIJGVSOVOJIHGNOGP_SMKJQGFMHGVISPOSWGNQIGROSTGHIJ[SKUIHGKMGNQIGYKHHKMLGlO[_WIMNJe

fghDaDaGmSKOSGNOGNQIGInI[_NKOMGOPGNQIGoOMNSF[NpGNQIGjS[QKNI[NGXK̂̂GMONKP̀GNQIGYKHHISGKMGXSKNKMLGKPGNQIGkXMISpGoOMJNS_[NKOMG
qFMFLISGOSGjS[QKNI[NpGFPNISGH_IGKMrIJNKLFNKOMpGQFJGSIFJOMFÛIGOUsI[NKOMGNOGFGVISJOMGOSGIMNKǸGVSOVOJIHGÙGNQIGYKHHISeGtPGNQIG
kXMISGOSGjS[QKNI[NGQFJGSIFJOMFÛIGOUsI[NKOMGNOGFGVSOVOJIHGVISJOMGOSGIMNKǸpGNQIGYKHHISGWF̀pGFNGNQIGYKHHISZJGOVNKOMpGbudG
XKNQHSFXGNQIGYKHGOSGbvdGJ_UWKNGFMGF[[IVNFÛIGJ_UJNKN_NIGVISJOMGOSGIMNKǸeGiQIGkXMISGWF̀GF[[IVNGNQIGJ_UJNKN_NIHGVISJOMGOSG
IMNKǸGKMGKNJGJÔIGHKJ[SINKOMGOSGHKJc_F̂KP̀GNQIGYKHHISeGtMGNQIGIrIMNGOPGIKNQISGXKNQHSFXF̂GOSGHKJc_F̂KPK[FNKOMpGUKHGJI[_SKǸGJQF̂̂G
MONGUIGPOSPIKNIHe

fghDaDwGmISJOMJGFMHGIMNKNKIJGVSOVOJIHGÙGNQIGYKHHISGFMHGNOGXQOWGNQIGkXMISGFMHGjS[QKNI[NGQFrIGWFHIGMOGSIFJOMFÛIG
OUsI[NKOMGW_JNGUIG_JIHGOMGNQIGROSTGPOSGXQK[QGNQÌGXISIGVSOVOJIHGFMHGJQF̂̂GMONGUIG[QFMLIHGIn[IVNGXKNQGNQIGXSKNNIMG
[OMJIMNGOPGNQIGkXMISGFMHGjS[QKNI[Ne

xyz{|}~g�ggg�~y��y�x�|~g����gx��g�x��~�zg����
fg�DEg����gy�����������
fg�DEDEGiQIGYKHHISGJQF̂̂GP_SMKJQGUOMHJG[OrISKMLGNQIGPFKNQP_̂GVISPOSWFM[IGOPGNQIGoOMNSF[NGFMHGVF̀WIMNGOPGF̂̂GOÛKLFNKOMJG
FSKJKMLGNQISI_MHISeG�IPISGNOGjSNK[̂IGuuGOPGNQIGjtjGjv�v�v�u�G�IMISF̂GoOMHKNKOMJGOPGNQIGoOMNSF[NGPOSGoOMJNS_[NKOMGPOSG
SIc_KSIWIMNJGFJJO[KFNIHGXKNQGJ_[QGUOMHJe

fg�DED]GiQIG[OJNGOPGNQIGVISPOSWFM[IGFMHGVF̀WIMNGUOMHJGJQF̂̂GUIGKM[̂_HIHGKMGNQIGYKHeG

fg�DEDaGiQIGYKHHISGJQF̂̂GVSOrKHIGJ_SIǸGUOMHJGPSOWGFG[OWVFM̀GOSG[OWVFMKIJĜFXP_̂̂ G̀F_NQOSK�IHGNOGKJJ_IGJ_SIǸGUOMHJGKMG
NQIGs_SKJHK[NKOMGXQISIGNQIGmSOsI[NGKJĜO[FNIHe
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Gz WXYEaX]YYÈgg̀]Y_aEkbmE|[\\Y]dEib]EỲeXEu][fYEjb_a]̀eaEm[kkE|YE]Y{n[]Y\EabEdn|f[aEaXYE\benfY_ad̂E
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\Yi[e[Y_ecEfndaE|YEen]Y\Em[aX[_EdYhY_E\̀cdG
G� �bEeb_a]̀eaEb]EkYaaY]dEbiE[_aY_aEm[kkE|YE[ddnY\En_a[kE�¥¥Eebfgk[̀_eYE\benfY_àa[b_EX̀dE|YY_Edn|f[aaY\EabE
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December 14, 2023 Enlarged City School District of Middletown
Construction Documents      Twin Towers Middle School
SED No. 44-10-00-01-0-001-041 Additions and Alterations

INFORMATION AVAILABLE TO BIDDERS

1.1 GENERAL

A. Hazardous Material Information: Data in hazardous material investigation reports included
herein are provided to the Contractor for information only.  Conditions are not intended
as representations or warranties of accuracy or continuity between sampling locations. 
The Owner will not be responsible for interpretations or conclusions drawn from this data
by Contractor.

B. Site Information: Data in subsurface investigation reports included herein are provided to
the Contractor for information only.  Conditions are not intended as representations or
warranties of accuracy or continuity between soil borings.  The Owner will not be
responsible for interpretations or conclusions drawn from this data by Contractor.

1. Additional test borings and other exploratory operations may be performed by
Contractor, at the Contractor's option; however, no change in the Contract Sum will
be authorized for such additional exploration.

003000 - 1 INFORMATION AVAILABLE TO BIDDERS
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Submitted To: Submitted By:

GEOTECHNICAL EVALUATION
ENLARGED CITY SCHOOL DISTRICT OF MIDDLETOWN

TWIN TOWERS MIDDLE SCHOOL IMPROVEMENTS
112 GRAND AVENUE

CITY OF MIDDLETOWN, ORANGE COUNTY, NEW YORK

KG&D Architects, PC

285 Main Street
Mount Kisco, New York 10549

W.O. 11507.01

August 29, 2022



 

 

KG&D Architects, PC 
285 Main Street 
Mount Kisco, New York 10549 
 
Attention: Mr. Frederick Wells, RLA/Planner  Associate  

  VIA EMAIL (FWells@kgdarchitects.com)  
 

August 29, 2022 
 

RE: W.O. 11507.01 

GEOTECHNICAL INVESTIGATION  

TWIN TOWERS MIDDLE SCHOOL IMPROVEMENTS 

112 GRAND AVENUE 

CITY OF MIDDLETOWN, ORANGE COUNTY, NEW YORK 
 
Dear Mr. Wells; 

 
Tectonic Engineering Consultants, Geologists, and Land Surveyors D.P.C. (Tectonic) has completed a 
subsurface investigation and geotechnical engineering evaluation for the proposed site improvements to be 
performed on the campus of Twin Towers Middle School, located at 112 Grand Avenue in the City of Middletown, 
Orange County, New York.  The purpose of the investigation was to characterize the subsurface conditions at 
the site and to develop geotechnical design and construction criteria for proposed improvements, which we 
understand may consist of the construction of a new four-story building addition, new bus and parent pick-
up/drop-off loops, and play areas within the existing athletic field.  This report presents our findings and 
recommendations.   
 
We appreciate this opportunity to assist you with this project.  If you have any questions regarding this report, 
please do not hesitate to contact the undersigned. 
 
 
Sincerely, 
 
TECTONIC ENGINEERING CONSULTANTS, GEOLOGISTS, AND LAND SURVEYORS D.P.C. 
 
 
 
Christopher Burke, Ph.D., P.E., P.M.P. 
Vice President, Geotechnical 
 
"G:\Newburgh\Geotechnical\11500\11507.01 Twin Towers Middle school\Report\Cover Letter.docx" 
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1.0 INTRODUCTION 

In accordance with your request and authorization, Tectonic Engineering Consultants, Geologists, and Land 

Surveyors D.P.C. (Tectonic) has completed a subsurface investigation and geotechnical engineering evaluation 

for the proposed new building addition and site improvements to Twin Towers Middle School, in the City of 

Middletown, Orange County, New York.  The purpose of the investigation was to evaluate the subsurface 

conditions within the areas of improvements, and to provide geotechnical recommendations for design and 

construction.  This report presents detailed information about the investigations, our findings and 

recommendations.    

 

2.0 SCOPE OF SERVICES 

The geotechnical investigation was performed for the Enlarged City School District of Middletown (hereafter 

referred to as the Client), and coordinated through KG&D Architects, PC, herein referred to as Client Agent.  The 

scope of the geotechnical investigation consisted of the following: 

• Review of geological information publicly available through the United States Geological Survey (USGS) 
and the National Resources Conservation Service (NRCS). 

 

• Drilling, sampling, and logging of test borings, test pits, and infiltration tests within the areas of the 
proposed additions and site improvements.  These included: 
 
o Fourteen (14) structural borings, designated as borings B-1 through B-14, for the proposed building 

addition, and construction of new bus and parent pick-up/drop-off loops.  
 

o Three (3) shallow borings, designated as borings SB-1 through SB-3, for the proposed outdoor play 
areas to be constructed within the existing athletic fields. 

 
o Performance of six (6) infiltration tests, designated as INF-1 through INF-6, advanced within the 

footprints of the proposed site improvements. 
 
o Excavation of three (3) test pits, designated as TP-1 through TP-3, advanced adjacent to the existing 

middle school building. 
 

• Field inspection by a Tectonic representative, working under the purview of a New York State licensed 
Professional Engineer, to locate the borings, test pits, and infiltration tests; and log and classify all soil 
samples. 
 

• Laboratory testing of soil samples selected to verify the field classifications of the soils, and to evaluate 
the engineering characteristics of the soil. 

 

• Geotechnical engineering analyses of the subsurface conditions and laboratory test results as they relate 
to the proposed site improvements. 

 



 

 2 

• Preparation of this report presenting the results of the subsurface investigation, engineering analyses, 
and our geotechnical recommendations for the design and construction for the geotechnical aspects of 
the proposed site improvements. 

 

3.0 SITE AND PROJECT DESCRIPTIONS 

The project site is located on the campus of Twin Towers Middle School, located at 112 Grand Avenue, in the 

City of Middletown, Orange County, New York.  Based on Orange County GIS records, the project site is an 

approximately rectangular shaped, 9.5-acre parcel.  The campus contains the existing, four-story middle school 

building on the northern half of the campus, and athletic fields on the southern half of the campus.  Based on 

documents provided by the Client Agent, the existing school building was constructed in approximately 1939, 

and previously had structural additions constructed in 1975.  To the north and west of the school building, there 

are existing landscaped areas, and concrete walkways.  To the east of the school building, there is an existing 

asphalt paved parking lot with existing landscaping.  To the south of the school building, there is an existing 

concrete walkway that leads to the parking lot, and a perimeter chain-link fence around the athletic fields.  The 

project site is bound by Wisner Avenue to the north; Grand Avenue to the west; Irwin Avenue to the east; and 

Dewitt Avenue to the south. 

 

Based on a topographic survey provided by the Client Agent, surface elevations at the project site generally slope 

downwards from the north towards the southeast.  Site elevations are relatively level around the western, 

northern, and southern sides of the existing building, at an approximate elevation of +578 feet.  Surface elevations 

to the east of the school building slope downwards from west to east, with elevations within the existing parking 

lot between approximately +578 feet and to approximately +557 feet on Irwin Avenue.  The athletic fields to the 

south of the school building slope gently from north to south, between approximately +580 and +578 feet.  The 

eastern end of the athletic field slopes steeply towards Irwin Avenue, from +578 to +560 feet.  The landscaped 

area to the north of the school building slope downwards from south to north, from approximately +578 to +574 

feet, adjacent to Wisner Avenue.  The landscaped area to the west of the school building slopes downwards from 

east to west, from approximately +578 feet to +576 feet, adjacent to Grand Avenue.  All elevations referenced 

herein are per the North American Vertical Datum of 1988 (NAVD88). 

 

The proposed site improvements will reportedly consist of the construction of a new building addition to the east 

of the school building, which will contain additional classrooms, a cafeteria, laboratories, and a fitness center.  

As of the writing of this report, the design of the building is still in the preliminary phase.  Based on conversations 

with the project team, the building addition will reportedly be four-stories in height.  Based on the preliminary 
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architectural plans provided by the Client Agent, the first-floor finished floor elevation (FFE) of the existing building 

is approximately +582 feet, and the ground floor FFE is approximately +570 feet.  It is our understanding that 

the ground floor FFE of the proposed addition will match the existing building.  A proposed grading plan was not 

available as of the writing of this report, but based on the existing site elevations, it is anticipated that both cuts 

and fills will be required to construct the building addition.  Based on conversations with the project structural 

engineer, structural loading values have not been determined as of the writing of this report.  No new retaining 

walls are proposed as part of the site improvements. 

 

The other site improvements will reportedly consist of a new synthetic turf and court surface play areas on the 

northern portion of the existing athletic field, an asphalt-paved bus pick-up/drop-off loop on the northern portion 

of the campus, adjacent to Wisner Avenue, and an asphalt-paved parent pick-up/drop-off loop on the western 

portion of the campus, adjacent to Grand Avenue.  

 

4.0 SUBSURFACE INVESTIGATION 

The subsurface investigation consisted of the drilling, sampling, and logging of fourteen (14) deep borings, 

advanced throughout the middle school campus, designated as B-1 through B-14; three (3) shallow borings, 

advanced within the existing athletic field, designated as SB-1 through SB-3; the excavation of three (3) test pits 

adjacent to the southern and eastern portion of the existing building, designated as TP-1 through TP-3; and the 

drilling and performance of six (6) infiltration tests, designated as INF-1 through INF-6.  Borings B-1 through B-

11 were advanced within the footprint of the proposed building addition.  Borings B-12 and B-13 were advanced 

within the footprint of the proposed bus loop.  Boring B-14 was advanced within the footprint of the parent loop.  

The test locations were generally performed at the Client Agent requested locations.  The boring, test pit, and 

infiltration test locations are shown on the attached Boring, Test Pit, and Infiltration Test Location Plan, Figure 1.  

 

The borings were drilled by Core Down Drilling, LLC, between July 8 and July 14, 2022, using a track-mounted 

Geoprobe 7822DT drill rig, and a track-mounted CME 55LC drill rig, both equipped with automatic hammers.  The 

borings were advanced using 3-¼-inch, and 4-inch inside diameter hollow-stem augers, respectively.  Within 

the deep borings, Standard Penetration Testing (SPT) was conducted with a split-spoon sampler continuously to 

depths up to 12 feet, and then 5-foot maximum intervals thereafter.  Within the shallow borings, SPT was 

conducted with a split-spoon sampler continuously to depths of 6 feet.  SPT sampling was performed in general 

accordance with the requirements of ASTM Standard D1586 Standard Test Method for Penetration Test and Split-

SPT N-values were recorded for each soil sample taken.  Samples of the soil obtained 
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during the investigation were retained in glass jars, and are currently stored at our material testing laboratory.  

The boreholes were backfilled with drill cuttings to match the existing conditions.  Boreholes within existing 

roadways were finished with cold patch asphalt, as required. 

 

The test pits were excavated by Limited Access Drilling, LLC on July 20, 2022, using a John Deere 60G mini-

excavator.  The test pits were advanced on the eastern and southern faces of the existing building, adjacent to 

the proposed building addition.  The test pits were excavated to depths of between 4.25 and 11.75 feet bgs.  

Upon completion, the test pits were backfilled with the excavated soils. 

 

The infiltration tests were performed within 4-inch diameter PVC casing, in select areas throughout the site.  INF-

1 was advanced within the footprint of the synthetic turf and court surface play areas; INF-2 and INF-3 were 

advanced within the footprint of the building addition; INF-4 and INF-5 were advanced within the footprint of the 

proposed bus loop; and INF-6 was advanced within the footprint of the parent loop.  The locations of the infiltration 

tests are also shown on Figure 1.  The infiltration test holes were drilled to depths of approximately 5 feet bgs.  

Each infiltration test was performed in accordance with the requirements dictated by the New York State 

Stormwater Management Design Manual, Appendix D, including a pre-soak, and measurement over four (4) one-

hour intervals.  Upon completion, the infiltration test holes were backfilled with drill cuttings.   

 

All drilling, sampling, and logging of the borings, test pits, and infiltration tests were observed on a full-time basis 

by a Tectonic representative, working under the supervision of a Professional Engineer licensed in the State of 

New York.  The representative observed the subsurface investigation, classified soil samples as they were 

recovered, collected representative soil samples for laboratory testing, and prepared logs of the soil and 

groundwater conditions encountered.  Soil samples were classified in accordance with the latest edition of the 

New York State Building Code (Code), the modified Burmister Soil Classification System, and the Unified Soil 

Classification System (USCS) (ASTM D2488).  Copies of the boring, test pit, and infiltration test logs are included 

in Appendix I. 

 

5.0 LABORATORY TESTING 

Laboratory testing was performed on soil samples selected to assist in evaluating the engineering properties of 

the encountered soils and to help in field identifications of the soils.  Testing included the performance of eight 

(8) grain-size distribution tests, performed in general accordance with ASTM Standard D6913, and one (1) 
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Atterberg limits determination, performed in general accordance with D4318.  The results of the laboratory testing 

are included in Appendix II.   

 

6.0 OVERALL SUBSURFACE CONDITIONS 

A review of USGS and New York State geologic maps indicates that the site is underlain by gravelly silt loam.  

Based on the results of the subsurface investigation, the subsurface conditions throughout the entire site 

generally consist of loose to dense silt and sand soils.  The following subsections provide generalized descriptions 

of the soils and groundwater conditions encountered in the borings and test pits.  Detailed descriptions of the 

subsurface conditions are provided in the boring, test pit, and infiltration test logs included in Appendix I.  The 

encountered subsurface conditions are described in the following sections for defined areas of the project site. 

 

As noted above, an automatic hammer was used in the SPT sampling of the borings.  Given that an automatic 

hammer imparts more energy into the split spoon sampler than a safety hammer (N60)  the standard hammer 

used for most geotechnical engineering calculations  an energy correction factor of 1.3 is applied to the field N-

values to obtain the N60-values. 

 

6.1 Proposed Building Addition 

Borings B-1 through B-11, infiltration test INF-3, and test pits TP-1 through TP-3 were advanced within 

the proposed building addition footprint.  Infiltration test INF-2 was advanced within a landscaped area 

adjacent to the edge of the proposed building addition footprint.  Within the borings, underlying a thin 

veneer of topsoil-like material, or asphalt pavement, the subsurface conditions within the building 

addition footprint generally consisted of native sand and silt soils to the termination depth of the borings.  

The following subsection provides generalized descriptions of the soil and groundwater conditions.  More 

detailed descriptions are provided in the attached boring logs. 

 

6.1.1 Uncontrolled Fill 

Within borings B-3 through B-10, uncontrolled fill soils were encountered to depths up to 8 feet 

bgs.  The uncontrolled fill soils consist of variable colored coarse-to-fine sand, or coarse-to-fine 

gravel, with varying amounts of fines.  The uncontrolled fill soils contained fragments of brick 

and asphalt.   
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Field SPT N-values ranged between 3 blows per foot (bpf) to sampler refusal, which is defined 

as less than 6 inches of sampler penetration for 50 blows of the hammer.  When corrected, SPT 

N60-values ranged between approximately 4 bpf to sampler refusal, indicating a loose to very 

dense condition.  Laboratory results of a soil sample tested indicate the fill soils are comprised 

of approximately 10 percent fine gravel, 35 percent fine sand, and 55 percent passing the #200 

sieve.  In general, the fill soils within the building footprint were observed in a loose to medium 

dense condition.   The fill soils have USCS designations of either SM, ML, and GM. 

 

6.1.2 Native Soils 

Underlying between 2 and 5 inches of topsoil-like material, or 6 inches of asphalt pavement, or 

uncontrolled fill, native soils were encountered to the termination depths of the borings, to 

depths up to 37 feet bgs.  The native soils within the southern portion of the building addition 

footprint generally consist of brown silt, with varying amounts of medium-to-fine sand, and fine 

gravel.  The native soils within the northern portion of the building addition footprint generally 

consist of brown medium-to-fine sand, with varying amounts of coarse-to-fine gravel and fines.   

 

Field SPT N-values of the native soils within the building footprint ranged from 1 bpf to sampler 

refusal.  When corrected, SPT N60-values ranged from approximately 1 bpf to sampler refusal, 

indicating a very loose to very dense condition.  Laboratory results indicated the native soils are 

comprised of approximately 4 to 13 percent coarse-to-fine gravel, 35 to 75 percent coarse-to-

fine sand, and 22 to 55 percent passing the #200 sieve.  In general, the native soils within the 

building footprint were observed in a very loose to medium dense condition.  The native soils 

have USCS designations of either SM, ML, and GM. 

 

6.1.3 Groundwater 

Within the footprint of the proposed building extension, groundwater in the form of saturated 

soil samples was observed within borings B-4 through B-7, B-9, B-10, and B-11.  Groundwater 

was observed shallowest in borings B-4 through B-7, and B-11 between elevations +557 and 

+555 feet.  In borings B-9 and B-10, groundwater was observed between +549 and +539 feet.  

Groundwater may also be encountered in perched condition in the finer-grained soils.  It should 

be noted that groundwater levels fluctuate seasonally and with changing weather conditions. 
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6.1.4 Test Pits 

Test pit TP-1 was advanced adjacent to the southern face of the existing school building.  Within 

test pit TP-1, underlying 4 inches of topsoil-like material, fill soils were observed to the 

termination depth of the test pit of 11.75 feet bgs.  The fill soils within test pit TP-1 generally 

consist of brown coarse-to-fine sand, with varying amounts of fines, coarse-to-fine gravel, and 

brick.  The top of a spread footing was observed at a depth of 11.75 feet bgs, corresponding to 

an approximate elevation of +566.85 feet.  The bearing elevation of the footing could not be 

verified due to limitations of the excavator.  Based on the size of the building footings observed 

within test pits TP-2 and TP-3, it is estimated that the footing bears at approximately +565.85 

feet.   

 

Test pits TP-2 and TP-3 were advanced adjacent to the eastern face of the existing school 

building.  Underlying 4 inches of topsoil-like material, fill soils were encountered to depths 

between 3.33 and 3.67 feet bgs.  The fill soils generally consist of tan-brown coarse-to-fine 

sand, with varying amounts of fines and coarse-to-fine gravel.  Underlying the uncontrolled fill, 

native sand soils were encountered to the termination depths of the test pits, between 4.25 and 

4.67 feet bgs.  The native soils generally consisted of brown coarse-to-fine sand, with varying 

amounts of fines and coarse-to-fine gravel.   

 

Within test pit TP-2, a spread footing was observed bearing at a depth of approximately 4.25 

feet bgs, corresponding to an elevation of approximately +563.15 feet.  Within test pit TP-3, a 

spread footing was observed bearing at a depth of approximately 4.67 feet bgs, corresponding 

to an elevation of approximately +565.33 feet.  Groundwater or saturated conditions were not 

observed within the three test pits. 

 

6.2 Athletic Field Improvements 

Borings SB-1 through SB-3, and INF-1 were advanced within the existing athletic field, in the footprint 

of the proposed play areas.  Borings SB-1 through SB-3, designated as shallow borings by the Client 

Agent, were advanced to a depth of 6 feet bgs. Boring SB-1 was advanced within the northwest corner 

of the proposed play area.  Boring SB-2 was advanced approximately in the northern-central portion of 

the proposed play area.  Boring SB-3 was advanced within the northeast portion of the proposed play 
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area.  Within the athletic field, the subsurface conditions generally consist of a thin veneer of topsoil-like 

material and loose to dense silt and sand soils.   

 

6.2.1 Native Soils 

Underlying approximately 3 to 4 inches of topsoil-like material, native soils were encountered to 

the termination depth of the borings.  The native soils generally consisted of brown silt, with 

varying amounts of coarse-to-fine sand, and gravel.  A layer of coarse-to-fine sand, with silt and 

trace amounts of fine gravel was observed between 4 and 6 feet in boring SB-1, and between 

0.33 and 2 feet bgs in boring SB-3.  Field SPT N-values within the native soils ranged between 

4 and 35 bpf.  When corrected, SPT N60-values ranged from approximately 5 to 46 bpf, indicating 

a loose to dense condition.  Laboratory test results of soil samples tested indicate the native 

soils consisted of approximately 8 to 16 percent fine gravel, 38 to 52 percent coarse-to-fine 

sand, and 32 to 54 percent passing the #200 sieve.   Native soils within the existing athletic 

field have USCS designations of SM and ML. 

 

6.3 Bus Pick-Up/Drop-Off Loop 

Borings B-12 and B-13, and infiltration tests INF-4 and INF-5 were advanced within the footprint of the 

proposed bus pick-up/drop-off loop, on the northern portion of the school campus, adjacent to Wisner 

Avenue.  The proposed bus loop is currently a landscaped area with a perimeter concrete walkway.  In 

general, the subsurface conditions consist of a thin veneer of topsoil-like material, and native sand and 

silt soils to the termination depth of the borings.  The following subsection provides generalized 

descriptions of the soil and groundwater conditions.  More detailed descriptions are provided in the 

attached boring logs. 

 

6.3.1 Native Soils 

Underlying between approximately 3 to 5 inches of topsoil-like material, native silt and sand 

soils were observed to depths up to 37 feet bgs.  The native soils typically consisted of brown 

silt, with varying amounts of coarse-to-fine sand and gravel, or brown coarse-to-fine sand, with 

varying amounts of fines and fine gravel.   
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Field SPT N-values within the footprint of the proposed bus pick-up/drop-off area ranged 

between 4 and 31 bpf.  When corrected, SPT N60-values ranged between approximately 5 and 

40 bpf, indicating a loose to dense condition.  The native soils were generally observed in a 

loose to medium dense condition.  The dense soils were observed to a depth of 2 feet bgs in 

boring B-12, and transition to a loose condition between 2 and 27 feet bgs.  Laboratory results 

of a soil sample tested indicated the native soils are comprised of approximately 24 percent fine 

gravel, 58 percent coarse to fine sand, and 18 percent passing the #200 sieve.  The native soils 

have USCS designations of SM and ML. 

 

6.3.2 Groundwater 

As indicated on the boring logs, saturated soil conditions were encountered at a depth of 20 feet 

bgs within borings B-12 and B-13, corresponding to an elevation of approximately +557 feet.  

It should also be noted that groundwater levels fluctuate seasonally and with changing weather 

conditions.   

 

6.4 Parent Pick-Up/Drop-Off Loop 

Borings B-14, and infiltration test INF-6 were advanced within the footprint of the proposed parent pick-

up/drop-off loop, on the western portion of the school campus, adjacent to Grand Avenue.  The proposed 

parent pick-up/drop-off loop is currently a landscape area with perimeter concrete walkways.  In general, 

the subsurface conditions consist of a thin veneer of topsoil-like material, and native sand and silt soils 

to the termination depth of the borings.  The following subsection provides generalized descriptions of 

the soil and groundwater conditions.  More detailed descriptions are provided in the attached boring logs. 

 

6.4.1 Native Soils 

Underlying approximately 4 inches of topsoil-like material, native silt and sand soils were 

observed to depths up to 27 feet bgs.  The native soils typically consisted of brown silt, with 

varying amounts of coarse-to-fine sand and gravel, or brown coarse-to-fine sand, with varying 

amounts of fines and coarse gravel.   

 

Field SPT N-values within the footprint of the proposed parent pick-up/drop-off loop ranged 

between 3 and 24 bpf.  When corrected, SPT N60-values ranged between approximately 4 and 

31 bpf, indicating a loose to dense condition.  The native soils were generally observed in a 
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loose to medium dense condition.  The medium dense soils were observed at a depth of 2 feet 

bgs, and transition to a loose condition between 2 and 8 feet bgs.  Laboratory results of a soil 

sample tested indicated the native soils are comprised of approximately 14 percent coarse 

gravel, 67 percent medium to fine sand, and 19 percent passing the #200 sieve.  The native 

soils have USCS designations of SM and ML. 

 

6.4.2 Groundwater 

As indicated on the boring logs, saturated soil conditions were encountered at a depth of 15 feet 

bgs, corresponding to an elevation of approximately +562 feet.  It should also be noted that 

groundwater levels fluctuate seasonally and with changing weather conditions.   

 

6.5 Infiltration Tests 

Infiltration test INF-1 was advanced approximately in the center of the footprint of the proposed play 

areas.  Infiltration tests INF-2 and INF-3 were advanced within, or adjacent to the footprint of the 

proposed building addition.  Infiltration tests INF-4 and INF-5 were advanced approximately in the eastern 

and western ends of the proposed bus pick-up/drop-off area, respectively.  Infiltration test INF-6 was 

advanced approximately on the western end of the proposed parent pick-up/drop-off area.  It should be 

noted that SPT sampling was not performed within the infiltration test holes.  The results of the infiltration 

testing are attached to this report, and provided in Appendix I. 

 

7.0 SEISMIC SITE COEFFICIENTS AND LIQUEFACTION POTENTIAL 

Based on the results of the subsurface investigation and the criteria outlined in the current edition of the New 

York State Building Code (Code), the subsurface conditions underlying the site should be considered Class E, with 

maximum spectral response accelerations at short periods (SMS) equal to 0.500g and at 1-second periods (SM1) 

equal to 0.228g.  Based on the procedures outlined in the Code, the corresponding five-percent damped design 

spectral response acceleration at short periods, SDS, is equal to 0.333g, and at 1-second, SD1, is equal to 0.152g.   

 

Liquefaction of soils can be caused by strong vibratory motion due to earthquakes.  Both research and historical 

data indicate that loose, granular soils saturated by a shallow groundwater table are most susceptible to 

liquefaction.  Liquefaction occurs when an earthquake and associated ground shaking of sufficient duration 

results in the loss of grain-to-grain contact due to a rapid increase in pore-water pressure, causing the soil to 

behave as a fluid for short periods.   
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An analysis was performed to evaluate the liquefaction potential at the site, in accordance with the Code, using 

a procedure recommended by Youd et. al. (2001).  This method estimates the stresses likely to be induced by an 

earthquake and the stresses likely to initiate liquefaction using the SPT N-values, the effective overburden 

pressure, and the peak horizontal ground acceleration caused by the design seismic event.  The factors of safety 

against liquefaction were computed by the ratio of cyclic shear strength of the soil to the cyclic shear stress 

induced by the seismic event.  Using a design earthquake magnitude of 5.56 and the peak horizontal ground 

acceleration of 0.116g, specified by the Code and reported by the USGS, the liquefaction analysis indicates that 

the subsurface soils have a factor of safety against liquefaction greater than the generally accepted minimum of 

1.1.  Subsequently, the soils underlying the site are unlikely to liquefy during the design earthquake. 

 

8.0 DISCUSSION AND CONCLUSIONS 

The proposed project consists of various site improvements throughout the school campus.  As of the writing of this 

report, the improvements include the construction of a new four-story building addition to the east of the existing 

middle school building, new synthetic turf and court surface play areas to the south, a new bus pick-up/drop-off loop 

to the north, and a parent pick-up/drop-off loop to the west.  Construction of the site improvements are feasible from 

a geotechnical standpoint.   

 

The proposed building addition is proposed to be four-stories in height.  As of the writing of this report, design of the 

building addition is still in the preliminary phase, and structural loading values were not available.   Based on 

architectural drawings provided by the Client Agent, it is our understanding that the ground floor FFE will be 

approximately +570 feet, and the first floor FFE will be approximately +582 feet, which will match the existing school 

building.  Based on the results of the test pits excavated at the southern and eastern faces of the existing building, 

the existing building is supported on shallow foundations that bear between approximately +565.85 and +563.15 

feet.  For the purposes of this report, it is assumed that the new addition foundations will bear at approximately 

+563.15 feet.  Within the footprint of the proposed building, the in-place soils at +563 feet are generally very loose 

to medium dense sand and silt soils.  In borings B-3 through B-5, and B-8 through B-11, very loose to loose sand 

and silt soils were observed at the assumed bearing elevation.  Uncontrolled fill soils were observed at +563 feet 

within boring B-6.   

 

Based on the existing conditions topographic survey, it is assumed that cuts of existing soils will be required within 

the western portion of the building footprint, where site grades range between approximately +575 and +565 feet.  

Within the eastern portion of the building footprint, where existing site grades are between +565 and +560 feet, 
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some cuts and fills are anticipated to construct the building foundations.  Due to the generally loose condition of the 

existing in-place soils, they will be required to be improved by compaction, or replaced with compacted, controlled 

granular fill.   

 

The subsurface conditions at the existing athletic fields generally consist of loose to dense sand and silt soils to the 

explored depths of 6 feet bgs.  It should be noted that the soils underlying the existing athletic fields contain a relatively 

high proportion of fines, which could affect the performance of the field drainage.   

 

The subsurface conditions at the proposed bus and parent pick-up/drop-off loops generally consist of loose to dense 

native sand and silt soils.  As of the writing of this report, a final grading plan was not available, but it is assumed that 

there will not be significant grade changes to construct the loops.  Within boring B-12, advanced within the eastern 

portion of the proposed bus pick-up/drop-off loop, the in-place soils were observed in a dense condition to a depth 

of 2 feet bgs, and transition to a loose condition 2 and 12 feet bgs.  Within boring B-13, advanced within the western 

portion of the proposed bus pick-up/drop-off loop, the in-place soils were observed in a medium dense condition to 

a depth of 8 feet bgs, and transition to a loose condition to the termination depth of the boring of 27 feet bgs. Within 

boring B-14, advanced approximately in the center of the proposed parent pick-up/drop-off area, the in-place soils 

were observed at a medium dense condition at a depth of 2 feet bgs, and transition to a loose condition between 2 

feet and the termination depth of the boring at 27 feet bgs.   Additionally, due to the relatively high fines content of 

the native soils, frost heave susceptibility should be considered with regard to longevity of the pavement.  The 

proposed new asphalt paving sections should be designed as discussed in Section 9.6.  Traffic data was not available 

as of the writing of the report, so the recommendations are based upon a California Bearing Ratio of 5, and a design 

life of 20 years.  The bus loop sections are based on 100 vehicles per day, with 100 percent heavy trucks, and the 

parent loop sections are based on 500 vehicles per day, with 25 percent heavy trucks.   

 

Due to relatively high fines content of the on-site soils, they should be considered to be sensitive to disturbance during 

excavation and/or compaction, when exposed to water.  Therefore, it is critical that care be taken during construction 

of foundations and pavement subgrade preparation to prevent undue wetting of the soils.  Due to the generally high 

fines content of the native soils, it is expected to have relatively low permeability, and to be difficult to dewater.  

Grading of pavement subgrades to shed water and to prevent ponding will also be critical to prevent disturbance of 

the existing soils.  Both of these conditions may require subgrade remediation during the construction of new 

structures and pavement sections, if adequate protection cannot be maintained.  Subgrade disturbance can be 

minimized by using proper subgrade preparation techniques, as described in Section 10 of this report. 
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Groundwater was observed at varying depths throughout the site.  Within the footprint of the proposed building 

addition, groundwater in the form of saturated soil samples were observed within borings B-4 through B-7, B-9, B-

10, and B-11.  Groundwater was observed shallowest in the borings between elevations +557 and +555 feet.  In 

borings B-9 and B-10, groundwater was observed between +549 and +539 feet. Groundwater and seepage was not 

observed within the three test pits advanced at the southeast corner of the building, up to approximately +563 feet.  

Due to the varying depths of groundwater throughout the site, groundwater may be encountered elsewhere in a 

perched condition in the finer-grained soils.  Groundwater was not observed within the shallow borings advanced 

within the athletic field.  Groundwater was observed at approximately 20 feet bgs within the footprint of the bus pick-

up/drop-off loop, and at approximately 15 feet bgs within the footprint of the parent pick-up/drop-off loop.   It is not 

expected that groundwater will affect construction of the proposed addition and pavement sections, but perched 

groundwater may be encountered during construction throughout the site. 

 

The following are other general conclusions that can be made regarding the proposed construction: 

• Excavation should be feasible with conventional construction equipment; however, it should be noted 
that an obstruction was encountered within boring B-4 between approximately +571 and +569 feet.  
Cobbles, boulders, and oversized materials may be encountered during excavation within the 
footprint of the building addition.  

 

• The soils found on-site are typically not suitable for use as controlled fill, because of their high fines 
content.  The existing fill and native soils should not be used as backfill behind foundation walls, 
because their high fines content will impede the proper drainage of the backfill.  If used for general 
fill, these soils are moisture sensitive, and should be at or below optimum moisture content when 
placed and compacted, to achieve the specific degree of compaction and to provide a stable 
pavement subgrade.  Construction delays should be expected, if the on-site soils are used. 

 

• Based on the results of the test pits, the existing building foundations bear at depths of between 
approximately +565.85 and +563.15 feet.  The new building addition foundations adjacent to the 
existing building should be constructed to match the bearing elevation of the existing building.  
Bearing depths of the building foundations should be verified in the field during construction.  
Underpinning of the existing building foundations may be required depending on the final foundation 
configuration. 

 

• The results of our liquefaction analysis indicate that the soils underlying the site are unlikely to 
liquefy.  

 

• Monitoring should be performed to document that the construction of the proposed additions does 
not adversely affect the existing structures.  Monitoring should include performance of 
preconstruction conditions surveys of the portions of the elementary, middle and high school 
buildings adjacent to the proposed additions.  Monitoring should also include measuring vibration 
levels during construction to document that they are within acceptable limits.   
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9.0 RECOMMENDATIONS 

The following sections provide our geotechnical recommendations for design and construction of the proposed 

building addition, and asphalt paving sections.  The recommendations are based on our understanding of the 

proposed construction, as described in Section 3, the results of our subsurface investigation and our experience in 

the general vicinity of the project site.  

 

9.1 Middle School Addition Foundations 

The proposed middle school building addition can be supported on shallow spread footings and continuous 

wall footings that bear on native medium dense soils, or compacted controlled fill.  As of the writing of this 

report, a proposed foundation plan was not available; however, based on the results of the test pits, the 

existing building foundations bear between approximately +565.85 and +563.15 feet.  For the purpose of 

this report, it is assumed that the building foundations will bear at approximately +563.15 feet.   

 

The proposed building addition can be supported on traditional shallow spread footings and continuous wall 

footings that bear on medium dense or better native soils, or properly compacted controlled fill.  The loose 

fill and loose native sand and silt soils are not considered adequate as bearing material in their current state.  

Based on the conditions observed, it is anticipated that there will be pockets of very loose to loose sand and 

silt soils near the proposed bearing depth.  It is recommended that all foundation and slab-on-grade 

subgrades be proofrolled and accepted by the geotechnical engineer.  Conventional spread footings bearing 

at approximately +563 feet can be designed for a maximum net allowable soil bearing pressure of 3,000 

pounds per square foot (psf).  Section 10 of this report provides the subgrade preparation procedures 

necessary to achieve the recommended bearing capacity. 

 

Using the above design criteria, total settlement of the proposed building is estimated to be up to 1-inch 

and differential settlements are estimated to be less than 0.5 inch.  The differential settlement is 

estimated between columns and over a distance of about 30 feet along continuous footings.  Continuous 

wall footings should have a minimum width of 2.0 feet and isolated spread footing should have a 

minimum width of 4.0 feet.  Exterior footings should bear at least 4 feet below outside grade for frost 

protection; interior footings should bear at least 2 feet below the finished floor slab elevation within 

heated sections of the building. 
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9.2 Slab-On-Grade Floors 

Slab-on-grade floors should be supported on a minimum 6-inch-thick layer of free draining ½ to ¾ inch 

crushed stone placed over the undisturbed native soil, or controlled fill subgrades.  If encountered, any 

loose fill that is encountered below the slab-on-grades should be removed and replaced with compacted 

controlled fill prior to placement of crushed stone.  All moisture-sensitive floor slabs should be 

constructed above a vapor barrier, consisting of a polyethylene membrane with a minimum thickness of 

twenty (20) mils.  A coefficient of friction of 0.3 should be used between the slab and the vapor barrier.  

If concrete is cast directly against competent native soils or controlled fill, a coefficient of friction of 0.40 

can be used.  

 

A subgrade modulus of 150 pounds per cubic inch (pci) is recommended for design of slab-on-grade 

floors bearing on 6 inches of crushed stone base placed above the existing fill.  The design should be in 

accordance with the latest edition of the American Concrete Institute (ACI 360).  The subgrade modulus 

is suitable for estimating distributions of bearing pressure beneath the slab and for estimating bending 

moments and shears within the slab.  It is not intended for calculating total or differential settlements.   

 

9.3 Underpinning 

Based on the results of the test pits advanced adjacent to the existing building, underpinning may be 

necessary, based on the final bearing elevations and configuration of the addition foundations.  The 

existing building foundations were observed bearing between approximately +565.85 and +563.15 feet.  

If necessary, underpinning can consist of a continuous concrete wall cast in alternating pits with 

dimensions and spacing selected to maintain stability of the existing foundations and minimize the 

disturbance of soils adjacent to each underpinning pit.  Given that the in-place soils at the site are 

generally loose, particular care should be taken to minimize raveling and collapse of excavation 

sidewalls.   

 

9.4 Design for Lateral Loading of Walls 

Foundation walls, temporary shoring, and any retaining walls should be designed in accordance with the 

following criteria: 
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Table 9.4.1  Lateral Load Parameters 

Soil Parameter On-Site Soil Imported Fill 

Angle of Internal Friction 30° 34° 

Active Earth Pressure Coefficient (Ka)
 1 0.33 0.28 

Passive Earth Pressure Coefficient (Kp)
 2 3.00 3.54 

At-Rest Earth Pressure Coefficient (Ko)
 3 0.50 0.44 

Unit Weight of Soil 
(pounds per cubic foot) 

115 130 

 
1) Use for freestanding walls, such as retaining walls, where movement of up to 0.0015 X height of wall is both 

possible and tolerable.  Otherwise, use at-rest coefficient. 
 

2) Reduce passive pressure by half above a depth of 4 feet below exterior grade to account for disturbance 
caused by frost action. 

 
3) Use for walls restrained against outward lateral movement, such as foundation walls. 

 

Additional loading due to temporary and permanent surcharges should be added to the lateral loading 

exerted by the retained soil.  Loads due to supported structures should be applied in appropriate 

combinations with the lateral loads.  Walls should be backfilled in accordance with Section 10.3 of this 

report.  Placement and compaction of backfill should be observed and tested by a geotechnical engineer to 

monitor that proper compaction is being achieved.   

 

9.5 Groundwater and Foundation Drainage 

Based on the results of our subsurface investigation, it is not anticipated that groundwater will affect the 

construction of the foundations of the building addition, or the new pavement sections.  However, perched 

groundwater may be encountered during the construction phase.  Rainwater and surface water may become 

trapped in excavations.  If necessary, dewatering can be performed with sump pumps and should be 

performed to allow work to be performed in the dry.  Any dewatering should prevent loosening or migration 

of the subgrade soils. The dewatering system, if necessary, should be designed by a New York State licensed 

Professional Engineer.   

 

Damproofing should be provided for all foundation walls where the outside grade is higher than the slab 

elevation.  Foundation walls where the slab resides at a lower elevation than the outside grade should include 

foundation drainage consisting of a minimum 12-inch-wide drainage layer of crushed stone or clean gravel 
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placed against the full-height of the wall with a collector pipe at the footing bottom draining by gravity to a 

suitable outlet.  The gradation specification for the drainage material is provided in Section 10 

oil backfill by a 

Mirafi 140N.  Grading of the surface of the backfill and the surrounding topography and pavements should 

provide positive drainage away from the walls.  Roof drains should be positively drained to areas away from 

the building.   

 

9.6 Pavements 

It is our understanding that the proposed site improvements include the construction of new asphalt 

paving sections for the proposed bus and parent pick-up/drop-off areas.  Subgrade preparation and 

proofrolling should be performed in accordance with the recommendations provided in Section 10 of this 

report.  For this purposes of this report, the pavement design parameters were estimated by Tectonic, 

standard duty traffic within the parent pick-up/drop-off loop, and heavy duty traffic in the bus pick-

up/drop-off loop.  The standard duty section was based upon a daily traffic of 500 vehicles, with 25 

percent heavy trucks.  The heavy-duty section was based upon a daily traffic of 50 vehicles, with 100 

percent heavy trucks.  An assumed twenty (20) year design life was used for each pavement section.   

 

A design California Bearing Ratio (CBR) value of 5 was selected for the design of the asphalt pavement 

section.  This CBR was selected based on the soils encountered on the site, and the compacted native 

soils that will underlie the pavement.  We recommend that the pavement section consist of the following: 

 

Based on the generally loose condition, and high fines content of the subgrade soils, the subgrade should 

be undercut by 1-foot, and a separation fabric (Mirafi® 180N or similar) should be placed between the 

in-place soils and a 1-foot layer of non-expansive granular controlled fill.  In any proposed fill areas, the 

exposed subgrade should be proofrolled, and accepted prior to the placement of any fill soils.  Any cut 

native sand or silt soils may be used to raise site grades, but compacted granular aggregate material 

should be placed at least 1 foot below the subgrade elevation for frost heave protection. 
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Table 9.6.1 - Asphalt Pavements  

Pavement 

Section Type 
Recommended Section 

Standard Duty 

2 inches Top Course HMA (Items 402.095102 or 402.125102) 
2 inches Binder Course HMA (Item 402.195102 or 402.255902) 
6 inches Type 2 Aggregate Subbase (Item 304.12) 
12 inches Select Granular Fill (Item 203.07) 

Heavy-Duty 
Flexible 
Pavement 

1.5 inches Top Course HMA (Items 402.095102 or 402.125102) 
2 inches Binder Course HMA (Item 402.195102 or 402.255902) 
3 inches Base Course HMA (Item 402.376904 or 402.377904)  
8 inches Type 2 Aggregate Subbase (Item 304.12)  
12 inches Select Granular Fill (Item 203.07) 

 
Note:  

1) All Item Numbers are indicated in New York State Department of Transportation Standard Specifications. 
2) Heavy-Duty pavement should be placed where busses, delivery trucks or tractor trailer trucks will travel.   
3) Light-Duty pavement should only be placed in areas that will primarily be used by passenger vehicles. 

 

10.0 EARTHWORK CONSTRUCTION CRITERIA 

The following sections present our recommendations regarding earthwork and construction monitoring. 

 

10.1 General Site Preparation 

Initially, the footprints of the proposed building addition, pick-up/drop-off loops, and new play areas 

should be cleared and grubbed, then stripped of all existing fill, pavement, topsoil and debris.  The 

clearing and grubbing should extend at least 5 feet beyond the planned structures to be constructed.  All 

existing asphalt pavement should be stripped and removed.   Debris and vegetation from the clearing 

operations should be removed from the site and disposed of at a legal disposal facility.  All soft or 

unsuitable materials and subsurface obstructions should be removed from the building addition footprint and 

the zone of influence of the slab-on-grade or foundation.  The zone of influence is defined by 1:1 (horizontal 

to vertical) planes sloping downward and outward from the bottom edges of the slab or footing.   

 

Any existing utilities within the project limits should be re-routed around the foundations, or removed.  

The resulting excavations should be backfilled with controlled fill in accordance with the procedures 

outlined in Section 10.3.  Trench excavations should be properly benched to allow for adequate 

compaction. 
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10.2 Subgrade Preparation  

All foundation, slab-on-grade, and pavement subgrades should be inspected by the geotechnical 

engineer prior to the placement of controlled fill, concrete, or pavement subbase material.  Based on the 

composition of the existing in-place soil and uncontrolled fill, remedial removals may be required.  

Uncontrolled fill was observed within borings B-3 through B-10 to depths up to 8 feet bgs, which should 

be removed from the zone of influence of the building foundations.   

 

For the proposed pick-up/drop-off loops, cut areas of the site should be lowered to the planned subgrade 

depth, and the exposed native soils should be proofrolled to observe for potentially yielding soils.  It is 

recommended that the subgrade soils in the pick-up/drop-off loops are undercut by 1 foot, and replaced 

with compacted, granular fill for frost heave protection.  In any proposed fill areas, the surface should be 

cleared and grubbed, and the resulting subgrade prior to fill placement should also be proofrolled.  Areas 

to receive controlled fill should also be proofrolled before placing any backfill materials. 

 

The foundation and pavement subgrades, and any surfaces to receive controlled fill or concrete should 

be proofrolled under the observation of the geotechnical engineer.  Proofrolling should be accomplished 

by making a minimum of four (4) passes in perpendicular directions with a 15-ton vibratory roller, or a 

high-energy impact roller (Landpac 25-kJ three-sider impact roller, or similar).  High-impact rollers 

transfer high-impact compaction energy to densify subgrades without overexcavation and replacement, 

and can compact thick soil lifts, thus increasing compaction productivity.  Vibratory rolling should not be 

performed within 20 feet of the existing building; proofrolling within 20 feet of the existing building should 

be performed with a static roll.  A 1.5-ton trench roller can be used where access is confined.  The 

existing building should be monitored for vibration and settlement while proofrolling is performed, and 

the proofrolling plan should be adjusted if necessary.  Proofrolling should not be performed on saturated 

soils or in areas having freestanding surface water, until they are dewatered and allowed to dry.  

Proofrolling soils that exceed the optimum moisture content may disturb the soils, resulting in more 

unfavorable conditions.   

 

Unsuitable materials or areas identified to be soft by the geotechnical engineer, based on visual 

inspection and observation of proofrolling operations should be removed and replaced with compacted 

controlled fill.  Any subgrade soils found to be soft and yielding during proofrolling, or otherwise deemed 
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unsuitable by the geotechnical engineer, should be removed and replaced with properly compacted 

select granular fill.  

 

10.3 Fill and Backfill Materials 

Imported controlled fill should be well-graded granular soil that meets the general gradation 

requirements for New York State Department of Transportation (NYSDOT) Type 2 Aggregate Subbase 

(Item 304.12), and as follows: 

Sieve Size Percent Finer by Weight 

2 Inch 100 
¼ Inch 25 to 60 
No. 40 5 to 40 
No. 200 0 to 10 

 

Based on the results of our subsurface investigation and laboratory testing the native soils are not suitable 

for use as controlled fill, due to the high fines content (up to 55 percent).  If required, any native soils that 

are cut may be used to raise site grades in the pick-up/drop-off areas, or in the building footprint, but 

granular controlled fill should be used up to 1 foot below the proposed subgrade elevation.  Any soils that 

are to be used as controlled fill should be tested, and approved by the geotechnical engineer prior to use. 

Non-conforming native soils may be suitable for use as general fill in landscaped areas, provided they are 

free of trash, debris, roots, vegetation, or other deleterious materials.  It should be noted that use of soils 

containing moderately high fines contents (such as those encountered at the site) will likely cause 

construction delays during the winter months, following periods of wet weather, or if the material is wet 

when excavated.   

 

All general fill and controlled fill should be compacted to at least 95 percent of the maximum dry density, at 

near optimum moisture contents, as determined by the modified Proctor test (ASTM D1557).  The degree of 

compaction should be tested and documented by a geotechnical engineer for each lift of fill.  The lift 

thickness for the controlled fill soils will vary depending on the type of compaction equipment used.  

Controlled fill should generally be placed in uniform horizontal lifts not exceeding 8 inches in loose thickness 

when using a 15-ton roller.  In confined areas, the loose lift thickness should be 4 inches or less and each 

lift should be compacted with sufficient passes of hand operated vibratory or impact compaction equipment.  

Backfill in landscape area should be compacted to at least 90 percent of the maximum dry density, at near 

optimum moisture contents, as determined by the ASTM D1557.  A geotechnical engineer with appropriate 
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field and laboratory support should inspect all subgrades, approve materials for use as fill, and test backfill 

materials for compliance with the recommended compaction. 

 

Free draining crushed stone placed below floor slabs and as drainage materials behind foundation walls 

should be Underdrain Filter Type I materials (Item No. 733.2001) as specified in the NYSDOT Standard 

Specifications and as follows: 

Sieve Size Percent Finer by Weight 

1 inch 100 
1/2 inch 30 - 100 
1/4 inch 0 - 30 

No. 4 0 - 10 
No. 8 0  5 

 

Type 2 Aggregate Subbase (Item 304.12), to be placed immediately below the asphalt pavement, or as fill 

or backfill, should be a well-graded durable granular material that meets the gradation requirements for 

NYSDOT Type 2 Subbase (Item No. 733.0402), as follows: 

Sieve Size Percent Finer by Weight 
  

2 inch 100 
¼ inch 25  60 
No. 40 5  40 
No. 200 0 - 10 

 

10.4 Protection of Subgrades and Construction Dewatering 

Approved soil subgrades should be protected from the effects of frost, construction traffic, perched 

groundwater, surface water and precipitation.  The necessary protection should be provided as soon after 

approval by the geotechnical engineer as is practicable and should be maintained until coverage with 

compacted fill or gravel.  It is recommended that temporary surface drainage measures be installed to divert 

runoff away from the proposed construction limits. 

 

Based on the conditions observed during the subsurface investigation, perched groundwater may be 

encountered during the construction phase.  If necessary, dewatering should be performed in a manner that 

will prevent loosening or migration of the subgrade soils and performed to maintain the water level at least 

1-foot below the deepest excavation.  Given high fines content of the on-site soils, it is anticipated that sump 

pits and pumps may be suitable for dewatering.  Sump pits should be placed at least 1-foot outside of 
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excavations for every foot below the subgrade elevation that they are excavated.  The dewatering system 

should be designed by a New York State Licensed Professional Engineer, and it should be designed to ensure 

that dewatering does not result in any loss of soil. 

 

As has been previously noted, the on-site soils contain a high percentage of fines, and they will soften and 

experience a reduction in load-carrying capacity when exposed to moisture and disturbed.  They may also 

become unworkable if allowed to get wet.  These soils are also frost susceptible and could become disturbed 

if allowed to freeze during construction.  Additional excavation and material removal may be required if 

subgrades are allowed to be exposed for long durations without fill or concrete placement.  Additionally, 

construction traffic could also disturb the native soils.   

 

If maintaining subgrade stabilization during periods of wet weather is a concern, crushed stone may be 

placed on footing and/or floor subgrades after excavation and proofrolling.  The crushed stone should be 

clean ½ to ¾ inch gravel, stone, or recycled concrete, and should not exceed 6 inches in thickness.   

 

10.5 Excavations and Shoring 

Temporary excavation slopes should conform to the latest OSHA standards, including slopes permitted 

for specified heights and soil conditions encountered.  The presence of perched water, or other 

deleterious materials could require flatter slopes or temporary excavation support (e.g., shoring and 

bracing).  Excavation support may also be necessary in areas where sufficient distance to provide 

adequate benching of slopes is not available, such as adjacent to the existing building adjacent.  It is 

expected that the use of shoring will be required to excavate to the proposed bearing elevation on the 

southern side of the building, adjacent to the athletic field. 

 

Excavations into the existing fill and native soil should be feasible using standard construction equipment 

(i.e. hydraulic excavator). Cobbles and boulders should be expected within both the existing fill and within 

the undisturbed native soils.  Design of dewatering and excavation support should conform to the latest 

OSHA and other applicable agency requirements.  Design of all excavation slopes greater than a 4-foot 

depth and design of sheeting, shoring, and bracing should be performed by a New York State licensed 

Professional Engineer.  Adequate dewatering or surface-water runoff control should be provided to avoid 

instability and caving of soils.  
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11.0 CONSTRUCTION MONITORING 

A geotechnical engineer familiar with the existing subsurface conditions and having the appropriate laboratory 

and field-testing support should be engaged by the Client to observe that all earthwork is performed in accordance 

with the specifications, the Code, and the criteria provided in this report.  As a minimum, the following work 

should be performed under the observation of the geotechnical engineer: 

• Subgrade preparation 

• Proofrolling  

• Remedial removals of unsuitable soils 

• Underpinning, if necessary 

• Shoring installation 

• Settlement and vibration monitoring of the existing building 

• Placement and compaction of fill and backfill materials 

• Dewatering, if necessary 
 

All materials proposed for use as soil fill should be tested and approved prior to delivery to the site.  Additionally, 

all fill materials should be tested as they are being placed to verify that the required compaction is achieved.  We 

further recommend that Tectonic be retained to review the project plans and specifications prior to completion 

of the bid documents.   

 

12.0 LIMITATIONS 

Our professional services have been performed using that degree of care and skill ordinarily exercised under 

similar circumstances by reputable geotechnical engineers and geologists practicing in this or similar situations.  

The interpretation of the field data is based on good judgment and experience.  However, no matter how qualified 

the geotechnical engineer or detailed the investigation, subsurface conditions cannot always be predicted beyond 

the points of actual sampling and testing.  No other warranty, expressed or implied, is made as to the professional 

advice included in this report.  The recommendations contained in this report are intended for design purposes 

only.  Contractors and others involved in the construction of this project are advised to make an independent 

assessment of the soil and groundwater conditions for the purpose of establishing quantities, schedules and 

construction techniques. 

 

This report has been prepared for the exclusive use of the Enlarged City School District of Middletown, for the 

specific application to the proposed construction detailed in this report.  We recommend that prior to construction; 

Tectonic Engineering Consultants, Geologists, and Land Surveyors D.P.C. reviews the project plans and 

specifications.  It should be noted that upon review of those documents, some recommendations presented herein 
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might be revised or modified.  In the event that any changes in the design or location of the proposed structures 

are planned, Tectonic shall not consider the conclusions and recommendations contained in this report valid 

unless reviewed and verified in writing.  It is further recommended that Tectonic be retained to provide 

construction monitoring and inspection services to ensure proper implementation of the recommendations 

contained herein, which would otherwise limit our professional liability. 

 

SC/CBB:  G:\Newburgh\Geotechnical\11500\11507.01 Twin Towers Middle school\Report\11507.01 Twin Towers Middle School georpt.docx 



FIGURE I



SITE



APPENDIX I



S-1

S-2

S-3

S-4

S-5

S-6

S-7

S-8

16

15

24

18

19

24

20

18

ML

ML

ML

ML

ML

ML

ML

ML

26

43

9

5

4

18

7

12

M

M

M

M

M

M

M

M

3

8

18

16

11

27

16

19

5

5

4

3

2

2

3

2

3

2

2

5

5

9

9

9

3

3

4

4

3

5

7

8

4" topsoil-like material
Bwn SILT, some f Sand, some f Gravel

Same

Bwn SILT, little f Sand, trace f Gravel

Same

Same

Same

Bwn SILT, some f Sand, trace f Gravel

Bwn-gy SILT, little f Sand, trace f Gravel

0 See Remarks

INSPECTOR:

DRILLER:

DATUM:

DATE START:

DATE FINISH:

William Guerrieri

Billy Johnson

NOYES

7/11/22

7/11/22

POWER AUGER:

ROT. DRILL:

CASING:

DIAMOND CORE:

Geoprobe 7822DT track-mounted drill rig with Automatic Hammer

4"

TEMP:

*CHANGES IN STRATA ARE INFERRED

SURFACE ELEVATION:

TO

TO

TO

TO

DATE TIME DEPTH

DEPTH

Not Encountered'

G
R

O
U

N
D

W
A

T
E

R

X

DIA.

TO

Clear

MON. WELL

SCREEN DEPTH:

WEATHER:

DEPTH TO ROCK:

25'

METHOD OF ADVANCING BORING

---

577.5

65° F

---

Twin Towers Middle SchoolPROJECT:

LOCATION:

E
LE

V
A

T
IO

N
 (

F
T

.)

Middletown, NY

PROJECT No.

Core Down Drilling LLC

UNCONFINED COMPRESS. STRENGTH

D
E

P
T

H
 (

F
T

.)

LE
N

G
T

H
(I

N
.)

KG+D Architects, PC

Surface elevations are estimated based on a topographic survey provided by KG&D Architects, PC.

CONTRACTOR:

STANDARD
PENETRATION (BLOWS/FT.)P

E
N

E
T

R
A

T
IO

N
R

E
S

IS
T

A
N

C
E

(B
L/

6 
IN

.)

S
A

M
P

LE
N

U
M

B
E

R

R
Q

D
(%

) U
N

IF
IE

D

S
O

IL
 C

LA
S

S
.

DESCRIPTION

OF

MATERIAL

PLASTIC
LIMIT %

M
O

IS
T

U
R

E

SAMPLES

RECOV.

CLIENT:

SHEET No. 1 of 2

572.5

567.5

562.5

557.5

552.5

REMARKS:

11507.01 BORING No. B-1

LI
T

H
O

LO
G

Y
*

1 2 3 4 5

10 20 30 40 50

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

10 20 30 40 50

N
 O

R
 M

IN
./F

T
.

(TONS/FT)

WATER
CONTENT %

LIQUID
LIMIT %

B
O

R
IN

G
 L

O
G

  1
15

07
.0

1
.G

P
J 

 T
E

C
T

O
N

IC
 E

N
G

.G
D

T
  8

/2
6/

22



S-9 6 ML57 M

24

29

28

32

Bwn-gy SILT, and c Gravel, little f Sand

End of Boring at 27'

Twin Towers Middle SchoolPROJECT:

LOCATION:

E
LE

V
A

T
IO

N
 (

F
T

.)

Middletown, NY

PROJECT No.

Core Down Drilling LLC

UNCONFINED COMPRESS. STRENGTH

D
E

P
T

H
 (

F
T

.)

LE
N

G
T

H
(I

N
.)

KG+D Architects, PC

Surface elevations are estimated based on a topographic survey provided by KG&D Architects, PC.

CONTRACTOR:

STANDARD
PENETRATION (BLOWS/FT.)P

E
N

E
T

R
A

T
IO

N
R

E
S

IS
T

A
N

C
E

(B
L/

6 
IN

.)

S
A

M
P

LE
N

U
M

B
E

R

R
Q

D
(%

) U
N

IF
IE

D

S
O

IL
 C

LA
S

S
.

DESCRIPTION

OF

MATERIAL

PLASTIC
LIMIT %

M
O

IS
T

U
R

E

SAMPLES

RECOV.

CLIENT:

SHEET No. 2 of 2

547.5

542.5

537.5

532.5

527.5

522.5

REMARKS:

11507.01 BORING No. B-1

LI
T

H
O

LO
G

Y
*

1 2 3 4 5

10 20 30 40 50

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

10 20 30 40 50

N
 O

R
 M

IN
./F

T
.

(TONS/FT)

WATER
CONTENT %

LIQUID
LIMIT %

B
O

R
IN

G
 L

O
G

  1
15

07
.0

1
.G

P
J 

 T
E

C
T

O
N

IC
 E

N
G

.G
D

T
  8

/2
6/

22



S-1

S-2

S-3

S-4

S-5

S-6

S-7

S-8

18

17

11

24

13

24

24

20

ML

ML

ML

ML

ML

ML

ML

ML

16

22

7

17

6

20

18

M

M

M

M

M

M

M

M

3

8

8

7

4

5

17

11

4

3

4

3

4

6

11

6

3

2

4

3

8

12

8

5

WOH

WOH

1

3

3

5

13

14

4" topsoil-like material
Bwn SILT, some c-f Sand, little f Gravel

Bwn SILT, and m-f Sand, little f Gravel

Bwn SILT, some c Gravel, little c-f Sand

Bwn SILT, some c-f Sand, little f Gravel

Same

Same

Bwn SILT, some c-f Sand, trace f Gravel

Same

0 See Remarks

INSPECTOR:

DRILLER:

DATUM:

DATE START:

DATE FINISH:

William Guerrieri

Billy Johnson
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7/11/22

POWER AUGER:

ROT. DRILL:
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Geoprobe 7822DT track-mounted drill rig with Automatic Hammer
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TEMP:
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---
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Surface elevations are estimated based on a topographic survey provided by KG&D Architects, PC.
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CLIENT:
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Gy SILT, some c-f Sand, little f Gravel

End of Boring at 26.3'
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Surface elevations are estimated based on a topographic survey provided by KG&D Architects, PC.
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CLIENT:
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4" topsoil-like material
Bwn SILT, and c-f Gravel, little c-f Sand (FILL)

Gy-bwn c-f GRAVEL, and Silt, little c-f Sand
(FILL)

Bwn SILT, some c-f Gravel, little c-f Sand (FILL)

Bwn-gy c-f GRAVEL, and Silt, little c-f Sand
(FILL)

Same (FILL)

Gy-blk SILT, some c-f Sand, trace f Gravel

Gy SILT, some c-f Sand, little f Gravel

Same

0 See Remarks

INSPECTOR:

DRILLER:

DATUM:

DATE START:

DATE FINISH:

William Guerrieri

Billy Johnson

NOYES

7/11/22

7/11/22

POWER AUGER:

ROT. DRILL:

CASING:

DIAMOND CORE:

Geoprobe 7822DT track-mounted drill rig with Automatic Hammer

4"

TEMP:
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WEATHER:
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---

577.0

65° F

---
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Surface elevations are estimated based on a topographic survey provided by KG&D Architects, PC.
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CLIENT:

SHEET No. 1 of 2
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End of Boring at 27'
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Surface elevations are estimated based on a topographic survey provided by KG&D Architects, PC.
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CLIENT:

SHEET No. 2 of 2
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4" topsoil-like material

Bwn SILT, some c-f Gravel, little c-f Sand (FILL)

Same (FILL)

No recovery in spoon

Drilled through obstruction to 6 feet bgs

Bwn SILT, some f Gravel, little c-f Sand (FILL)

Same

Bwn SILT, some c-f Sand, little f Gravel

Bwn SILT, little f Gravel, little c-f Sand

Same

0 See Remarks

INSPECTOR:

DRILLER:

DATUM:

DATE START:

DATE FINISH:

William Guerrieri

Billy Johnson

NOYES

7/12/22

7/12/22

POWER AUGER:

ROT. DRILL:

CASING:

DIAMOND CORE:

Geoprobe 7822DT track-mounted drill rig with Automatic Hammer

4"

TEMP:

*CHANGES IN STRATA ARE INFERRED
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---
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---
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Surface elevations are estimated based on a topographic survey provided by KG&D Architects, PC.
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CLIENT:
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End of Boring at 26.5'
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Surface elevations are estimated based on a topographic survey provided by KG&D Architects, PC.
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6" asphalt pavement, 4" subbase gravel
Bwn SILT, and f Sand, trace f Gravel, trace
brick fragments (FILL)

No Recovery

Bwn-tn-gy SILT, some c-f Gravel

Bwn-tn-gy SILT, trace m-f Sand

Bwn SILT, trace m-f Sand

12" Gy SILTY CLAY, trace m-f Sand

12" Bwn CLAYEY SILT, little c-f Sand

Gy-bwn CLAYEY SILT, trace c-f Sand

Gy-bwn CLAYEY SILT, some c-f Gravel, trace
c-f Sand

0 See Remarks

INSPECTOR:

DRILLER:
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DATE START:

DATE FINISH:
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NOYES
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POWER AUGER:

ROT. DRILL:
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Surface elevations are estimated based on a topographic survey provided by KG&D Architects, PC.
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Gy-bwn GRAVEL, and Silt, little c-f Sand

End of Boring at 26.4'
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Surface elevations are estimated based on a topographic survey provided by KG&D Architects, PC.
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Bwn-gy c-f SAND, and c-f Gravel, little Silt,
trace brick and asphalt fragments (FILL)
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Surface elevations are estimated based on a topographic survey provided by KG&D Architects, PC.
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(FILL)
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trace brick fragments (FILL)
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18" Gy SILT, trace c-f Sand

Gy-bwn SILT, little c-f Sand, little c-f Gravel
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Surface elevations are estimated based on a topographic survey provided by KG&D Architects, PC.
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End of Boring at 27'
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Surface elevations are estimated based on a topographic survey provided by KG&D Architects, PC.
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2" topsoil-like material
Tn m-f SAND, some c-f Gravel, little Silt (FILL)

Bwn m-f SAND, some c-f Gravel, little Silt (FILL)

Bwn m-f SAND, some Silt, little f Gravel (FILL)

Bwn m-f SAND, and c-f Gravel, little Silt (FILL)

Auger chattering between 8 and 10 ft bgs

Bwn m-f SAND, little c-f Gravel, little Silt

Bwn m-f SAND, some Silt

Bwn-tn m-f SAND, some Silt
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Surface elevations are estimated based on a topographic survey provided by KG&D Architects, PC.
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End of Boring at 32'
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Surface elevations are estimated based on a topographic survey provided by KG&D Architects, PC.
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2" topsoil-like material
Bwn-blk c-f GRAVEL, some m-f Sand, little Silt
(FILL)

Bwn m-f SAND, some c-f Gravel, little Silt
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Bwn m-f SAND, some Silt
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7" Same

13" Gy SILT
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Surface elevations are estimated based on a topographic survey provided by KG&D Architects, PC.
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Surface elevations are estimated based on a topographic survey provided by KG&D Architects, PC.
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Surface elevations are estimated based on a topographic survey provided by KG&D Architects, PC.
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Surface elevations are estimated based on a topographic survey provided by KG&D Architects, PC.
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Surface elevations are estimated based on a topographic survey provided by KG&D Architects, PC.
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Surface elevations are estimated based on a topographic survey provided by KG&D Architects, PC.
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UNCONFINED COMPRESS. STRENGTH

D
E

P
T

H
 (

F
T

.)
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N

G
T

H
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N
.)

KG+D Architects, PC

Surface elevations are estimated based on a topographic survey provided by KG&D Architects, PC.

CONTRACTOR:
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DESCRIPTION

OF

MATERIAL

PLASTIC
LIMIT %

M
O
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T

U
R

E

SAMPLES

RECOV.

CLIENT:

SHEET No. 2 of 2

547.1

542.1

537.1

532.1

527.1

522.1

REMARKS:

11507.01 BORING No. B-13
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S-7

S-8
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M

M

M

M
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5
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3
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3

2

2

3

3

1

3

2

2

4" topsoil-like material

Bwn m-f SAND, some Silt, little c Gravel

Same

Bwn m-f SAND, little Silt, little c Gravel

Bwn c-f SAND, little Silt, little c Gravel

Bwn SILT, and f Sand, trace f Gravel

Same

Bwn f SAND, and Silt, trace f Gravel

Bwn SILT, some f Sand, trace f Gravel

0 See Remarks

INSPECTOR:

DRILLER:

DATUM:

DATE START:

DATE FINISH:

William Guerrieri

Andrew Bellucci

NOYES

7/11/22

7/12/22

POWER AUGER:

ROT. DRILL:

CASING:

DIAMOND CORE:

Geoprobe 7822DT track-mounted drill rig with Automatic Hammer

4"

TEMP:

*CHANGES IN STRATA ARE INFERRED

SURFACE ELEVATION:

TO

TO

TO

TO

DATE TIME DEPTH

DEPTH

Not Encountered'

G
R

O
U

N
D

W
A

T
E

R

X

DIA.

TO

Overcast

MON. WELL

SCREEN DEPTH:

WEATHER:

DEPTH TO ROCK:

25'

METHOD OF ADVANCING BORING

---

576.7

65° F

---

Twin Towers Middle SchoolPROJECT:

LOCATION:

E
LE

V
A

T
IO

N
 (

F
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.)

Middletown, NY

PROJECT No.

Core Down Drilling LLC

UNCONFINED COMPRESS. STRENGTH
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H
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N
.)

KG+D Architects, PC

Surface elevations are estimated based on a topographic survey provided by KG&D Architects, PC.

CONTRACTOR:
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DESCRIPTION

OF

MATERIAL

PLASTIC
LIMIT %

M
O

IS
T

U
R

E

SAMPLES

RECOV.

CLIENT:

SHEET No. 1 of 2

571.7

566.7

561.7

556.7

551.7

REMARKS:

11507.01 BORING No. B-14
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S-9 24 ML2 W

1

1
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2

Same

End of Boring at 27'

Twin Towers Middle SchoolPROJECT:

LOCATION:

E
LE

V
A

T
IO

N
 (

F
T

.)

Middletown, NY

PROJECT No.

Core Down Drilling LLC

UNCONFINED COMPRESS. STRENGTH

D
E

P
T

H
 (

F
T

.)
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N

G
T

H
(I

N
.)

KG+D Architects, PC

Surface elevations are estimated based on a topographic survey provided by KG&D Architects, PC.

CONTRACTOR:

STANDARD
PENETRATION (BLOWS/FT.)P
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DESCRIPTION

OF

MATERIAL

PLASTIC
LIMIT %

M
O

IS
T

U
R

E

SAMPLES

RECOV.

CLIENT:

SHEET No. 2 of 2

546.7

541.7

536.7

531.7

526.7

521.7

REMARKS:

11507.01 BORING No. B-14

LI
T

H
O

LO
G

Y
*

1 2 3 4 5

10 20 30 40 50

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

10 20 30 40 50

N
 O

R
 M

IN
./F

T
.

(TONS/FT)

WATER
CONTENT %

LIQUID
LIMIT %

B
O

R
IN

G
 L

O
G

  1
15

07
.0

1
.G

P
J 

 T
E

C
T

O
N

IC
 E

N
G

.G
D

T
  8

/2
6/

22



S-1
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S-3
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24
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M

4
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6

4

1
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2

3" topsoil-like material
Bwn SILT, and m-f Sand, trace f Gravel

Same

Bwn c-f SAND, little Silt, trace f Gravel

End of Boring at 6'

See Remarks

INSPECTOR:

DRILLER:

DATUM:

DATE START:

DATE FINISH:

William Guerrieri

Billy Johnson

NOYES

7/8/22

7/8/22

POWER AUGER:

ROT. DRILL:

CASING:

DIAMOND CORE:

Geoprobe 7822DT track-mounted drill rig with Automatic Hammer

TEMP:

*CHANGES IN STRATA ARE INFERRED

SURFACE ELEVATION:

TO

TO

TO

TO

DATE TIME DEPTH

DEPTH

Not Encountered'

G
R

O
U

N
D

W
A

T
E

R

X

DIA.

TO

Overcast

MON. WELL

SCREEN DEPTH:

WEATHER:

DEPTH TO ROCK:

METHOD OF ADVANCING BORING

---

578.0

65° F

---

Twin Towers Middle SchoolPROJECT:

LOCATION:

E
LE

V
A

T
IO

N
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F
T

.)

Middletown, NY

PROJECT No.

Core Down Drilling LLC

UNCONFINED COMPRESS. STRENGTH
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H
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N
.)

KG+D Architects, PC

Surface elevations are estimated based on a topographic survey provided by KG&D Architects, PC.

CONTRACTOR:
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DESCRIPTION

OF

MATERIAL

PLASTIC
LIMIT %

M
O

IS
T

U
R

E

SAMPLES

RECOV.

CLIENT:

SHEET No. 1 of 1

573.0

568.0

563.0

558.0

553.0

REMARKS:

11507.01 BORING No. SB-1
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4

3" topsoil-like material
Bwn SILT, some f Sand, trace f Gravel

Same

Same

End of Boring at 6'

See Remarks

INSPECTOR:

DRILLER:

DATUM:

DATE START:

DATE FINISH:

William Guerrieri

Billy Johnson

NOYES

7/8/22

7/8/22

POWER AUGER:

ROT. DRILL:

CASING:

DIAMOND CORE:

Geoprobe 7822DT track-mounted drill rig with Automatic Hammer

TEMP:

*CHANGES IN STRATA ARE INFERRED

SURFACE ELEVATION:

TO

TO

TO

TO

DATE TIME DEPTH

DEPTH

Not Encountered'

G
R

O
U

N
D

W
A

T
E

R

X

DIA.

TO

Overcast

MON. WELL

SCREEN DEPTH:

WEATHER:

DEPTH TO ROCK:

METHOD OF ADVANCING BORING

---

577.5

65° F

---

Twin Towers Middle SchoolPROJECT:

LOCATION:

E
LE

V
A

T
IO

N
 (

F
T

.)

Middletown, NY

PROJECT No.

Core Down Drilling LLC

UNCONFINED COMPRESS. STRENGTH

D
E

P
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H
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F
T
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G
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H
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N
.)

KG+D Architects, PC

Surface elevations are estimated based on a topographic survey provided by KG&D Architects, PC.

CONTRACTOR:

STANDARD
PENETRATION (BLOWS/FT.)P
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DESCRIPTION

OF

MATERIAL

PLASTIC
LIMIT %

M
O

IS
T

U
R

E

SAMPLES

RECOV.

CLIENT:

SHEET No. 1 of 1

572.5

567.5

562.5

557.5

552.5

REMARKS:

11507.01 BORING No. SB-2
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7

4" topsoil-like material
Bwn c-f SAND, some Silt, little f Gravel

Bwn SILT, and c-f Gravel, some c-f Sand

Bwn SILT, little c-f Sand, little f Gravel

End of Boring at 6'

See Remarks

INSPECTOR:

DRILLER:

DATUM:

DATE START:

DATE FINISH:

William Guerrieri

Billy Johnson

NOYES

7/8/22

7/8/22

POWER AUGER:

ROT. DRILL:

CASING:

DIAMOND CORE:

Geoprobe 7822DT track-mounted drill rig with Automatic Hammer

TEMP:

*CHANGES IN STRATA ARE INFERRED

SURFACE ELEVATION:

TO

TO

TO

TO

DATE TIME DEPTH

DEPTH

Not Encountered'

G
R

O
U

N
D

W
A

T
E

R

X

DIA.

TO

Overcast

MON. WELL

SCREEN DEPTH:

WEATHER:

DEPTH TO ROCK:

METHOD OF ADVANCING BORING

---

577.5

65° F

---

Twin Towers Middle SchoolPROJECT:

LOCATION:

E
LE
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A

T
IO

N
 (

F
T

.)

Middletown, NY

PROJECT No.

Core Down Drilling LLC

UNCONFINED COMPRESS. STRENGTH
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H
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KG+D Architects, PC

Surface elevations are estimated based on a topographic survey provided by KG&D Architects, PC.
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DESCRIPTION

OF

MATERIAL

PLASTIC
LIMIT %

M
O

IS
T

U
R

E

SAMPLES

RECOV.

CLIENT:

SHEET No. 1 of 1

572.5

567.5

562.5

557.5

552.5

REMARKS:

11507.01 BORING No. SB-3
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COARSE GRAINED SOIL

TERM

coarse   - c No. 4  Sieve to No.   10 Sieve

medium - m No. 10 40 Sieve

fine       - f No, 40 200 Sieve

COBBLES BOULDERS 10" +

FINE GRAINED SOIL

PLASTICITY INDEX

DESCRIPTIVE TERM

trace

little

some

and

COLOR

Blue - blue Gy - gray Wh - white

Blk - black Or - orange Yl - yellow

Bwn - brown Rd - red Lgt - light

Gn - green Tn - tan Dk - dark

SAMPLE NOTATION

S - Split Spoon Soil Sample WOC - Weight of Casing

U - Undisturbed Tube Sample WOR  - Weight of Rods

C - Core Sample WOH - Weight of Hammer

B - Bulk Soil Sample PPR - Compressive Strength based on 

NR - No Recovery of Sample               Pocket Penetrometer

TV - Shear Strength (tsf) based on Torvane

ADDITIONAL CLASSIFICATIONS

LEGEND FOR SOIL DESCRIPTION

DESCRIPTIVE TERM & GRAIN SIZE

GRAVELSAND

(Coarser then No. 200 Sieve)

3"  to  10"

3"   to   3/4"

3/4"  to  3/16"

Less than 10% coarse

Less than 10% coarse and fine

Less than 10% fine

fine,  f

medium to fine,  m-f

coarse to fine,  c-f

Less than 10% coarse to medium

Less than 10% medium and fine

GRADATION DESIGNATIONS

if applicable.  See sections 1804.2 of the 2008 Building Code for further details.

All greater than 10%

medium, m

coarse,  c

coarse to medium,  c-m

Silt

Clayey Silt

Silt & Clay

(Finer than No. 200 Sieve)

DESCRIPTION

New York City Building Code soil classifications are given in parentheses at the end of each description of material,

Clay & Silt

Silty Clay

Clay

The primary component is fully capitalized

1  -  10

PROPORTION

PERCENT OF SAMPLE WEIGHT

medium

 Sieve to No.   

 Sieve to No.   

none

PLASTICITY

slight

low

0  -  1

2  -  5

6  - 10

PROPORTIONS OF COMPONENT

10  -  20

20  -  35

35  -  50

11  - 20

21  - 40

greater than 40

high

very high



Inspector:

Surface Elevation:

Datum:

-0.33
Corrugated drain 

encountered within test pit 

Test pit could not be 

excavated to the bottom of 

footing depth due to the 

limitations of the mini-

excavator. Top of footing 

elevation is approximately 

11.75 feet bgs.

SAMPLES
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re REMARKS

Soil Profile Foundation Profile

4" topsoil-like material
Topsoil-like 

material

Fill soils

Gy-bwn c-f SAND, and Silt, some c-f Gravel, trace brick 

fragments (FILL)

1'

Concrete foundation 

wall

Contractor:

Equipment:

(800) 829-6531

Client:

Limited Access Drilling Services LLC

Will Guerrieri

TEST PIT
Twin Towers Middle School

Middletown, NY
TP-1

KG&D Architects PC Depth to Seepage: Not Encountered

W.O. No.

Project:

Location:

11507.01 Date: 7/20/2022

Depth to Groundwater: Not Encountered 578.6

John Deere 60G mini-excavator Depth to Bedrock: Not Encountered See Remarks

Conventional spread footing

MOISTURE
SIZE (exclusive of boulders & cobbles) (boulders & cobbles)

PARTICLE PROPORTION PROPORTION

35-65% W: wet

and: 35-50%

Cobble: 3-10" Silt/Clay: No.200 Sieve (-) little: 10-20% few:

Gravel: 3/16"-3" some: 20-35% many:

10-35% M: moist

Boulder: 10"(+)

M

End of test pit at 11.75' feet bgs

SM

Footing bottom not exposed, beyond maximum reach of 

excavator.

11.75'

Surface elevations are 

estimated based on a 

topographic survey 

provided by KG&D 

Architects.

D: drySand: No.200 Sieve-3/16" trace: 0-10% sparse: 0-10%

2-18



Inspector:

Surface Elevation:

Datum:

-0.33

35-65% W: wet

10-35% M: moist

D: dry

and: 35-50%

Cobble: 3-10" Silt/Clay: No.200 Sieve (-) little: 10-20% few:

Gravel: 3/16"-3" some: 20-35% many:

PARTICLE PROPORTION PROPORTION
MOISTURE

SIZE (exclusive of boulders & cobbles) (boulders & cobbles)

Boulder: 10"(+) Sand: No.200 Sieve-3/16" trace: 0-10% sparse: 0-10%

M SM

Gy-bwn c-f SAND, and Silt, some c-f Gravel, trace brick 

fragments (FILL)

End of test pit at 11.75' feet bgs

Corrugated drain 

encountered within test pit 

Test pit could not be 

excavated to the bottom of 

footing depth due to the 

limitations of the mini-

excavator. Top of footing 

elevation is approximately 

11.75 feet bgs.

Surface elevations are 

estimated based on a 

topographic survey 

provided by KG&D 

Architects.
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re

4" topsoil-like material

REMARKS

Soil Profile Foundation Profile

Contractor: Limited Access Drilling Services LLC Depth to Groundwater: Not Encountered 578.6

Equipment: John Deere 60G mini-excavator Depth to Bedrock: Not Encountered See Remarks

SAMPLES
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(800) 829-6531

Client: KG&D Architects PC Depth to Seepage: Not Encountered Will Guerrieri

W.O. No. 11507.01 Date: 7/20/2022 TEST PIT
Project: Twin Towers Middle School

TP-1
Location: Middletown, NY
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Inspector:

Surface Elevation:

Datum:

-0.33

-3.33

-4.25

(800) 829-6531

Client: KG&D Architects PC Depth to Seepage: Not Encountered Will Guerrieri

W.O. No. 11507.01 Date: 7/20/2022 TEST PIT
Project: Twin Towers Middle School

TP-2
Location: Middletown, NY

Contractor: Limited Access Drilling Services LLC Depth to Groundwater: Not Encountered 567.4

Equipment: John Deere 60G mini-excavator Depth to Bedrock: Not Encountered See Remarks
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Concrete foundation 

wall

Topsoil-like 

material

REMARKS

Native soils

11"

Corrugated drain 

encountered within test 

pit.

Surface elevations are 

estimated based on a 

topographic survey 

provided by KG&D 

Architects.

SMM

SMM Footing

Fill soils

Bwn c-f SAND, some Silt, little c-f Gravel

End of test pit at 4.25 feet bgs

SIZE

Gravel: 3/16"-3" some: 20-35% many: 35-65%

(exclusive of boulders & cobbles) (boulders & cobbles)

Boulder: 10"(+) Sand: No.200 Sieve-3/16" trace: 0-10% sparse: 0-10%

Cobble: 3-10" Silt/Clay: No.200 Sieve (-) little: 10-20% few: 10-35%

W: wet

and: 35-50%

D: dry

M: moist

PARTICLE PROPORTION PROPORTION
MOISTURE
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Surface Elevation:

Datum:

-0.33
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Cobble: 3-10" Silt/Clay: No.200 Sieve (-) little: 10-20% few:

Gravel: 3/16"-3" some: 20-35% many: 35-65% W: wet

10-35% M: moist

D: dry

MOISTURE
SIZE (exclusive of boulders & cobbles) (boulders & cobbles)

trace: 0-10% sparse: 0-10%Boulder: 10"(+) Sand: No.200 Sieve-3/16"

PARTICLE PROPORTION PROPORTION

4" topsoil-like material

REMARKS

Soil Profile Foundation Profile

End of test pit at 4.25 feet bgs

Corrugated drain 

encountered within test 

pit.

Surface elevations are 

estimated based on a 

topographic survey 

provided by KG&D 

Architects.

Depth to Bedrock: Not Encountered See Remarks

Contractor: Limited Access Drilling Services LLC Depth to Groundwater: Not Encountered 567.4
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Depth to Seepage: Not Encountered Will Guerrieri

W.O. No. 11507.01 Date: 7/20/2022 TEST PIT
Project: Twin Towers Middle School

TP-2
Location: Middletown, NY
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Inspector:

Surface Elevation:

Datum:

-0.33

-3.67

-4.67

M

Concrete foundation 

wall

Spread footing12"

36"

SM Bwn c-f SAND, and Silt, some c-f Gravel (FILL)

Bwn c-f SAND, some Silt, little c-f Gravel

Surface elevations are 

estimated based on a 

topographic survey 

provided by KG&D 

Architects.

Native soils
End of test pit at 4.67 feet bgs

SM

(800) 829-6531

Client: KG&D Architects PC Depth to Seepage: Not Encountered Will Guerrieri

W.O. No. 11507.01 Date: 7/20/2022 TEST PIT
Project: Twin Towers Middle School

TP-3
Location: Middletown, NY

Contractor: Limited Access Drilling Services LLC Depth to Groundwater: Not Encountered 570.0

Equipment: John Deere 60G mini-excavator Depth to Bedrock: Not Encountered See Remarks
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SIZE
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Gravel: 3/16"-3" some: 20-35% many: 35-65%

(exclusive of boulders & cobbles) (boulders & cobbles)

Boulder: 10"(+) Sand: No.200 Sieve-3/16" trace: 0-10% sparse: 0-10%

Cobble: 3-10" Silt/Clay: No.200 Sieve (-) little: 10-20% few: 10-35%

W: wet

and: 35-50%

D: dry

M: moist
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Inspector:

Surface Elevation:

Datum:

-0.33

-3.67
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and: 35-50%

D: dry

Cobble: 3-10" Silt/Clay: No.200 Sieve (-) little: 10-20% few: 10-35% M: moist

Gravel: 3/16"-3" some: 20-35% many: 35-65% W: wet

Boulder: 10"(+) Sand: No.200 Sieve-3/16" trace: 0-10% sparse: 0-10%

PARTICLE PROPORTION PROPORTION
MOISTURE

SIZE (exclusive of boulders & cobbles) (boulders & cobbles)
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SM Tn-bwn c-f SAND, and Silt, some c-f Gravel (FILL)

M SM Bwn c-f SAND, some Silt, little c-f Gravel

End of test pit at 4.67 feet bgs

REMARKS

Soil Profile Foundation Profile

Depth to Bedrock: Not Encountered See Remarks

Contractor: Limited Access Drilling Services LLC Depth to Groundwater: Not Encountered 570.0
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W.O. No. 11507.01 Date: 7/20/2022 TEST PIT
Project: Twin Towers Middle School

TP-3
Location: Middletown, NY
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1279 Route 300

Newburgh, NY 12550

(845) 567-6656

W.O. No.: Lot No.: Date: 

Client:

Project:

Project Engineer:

Inspector:

Infiltration Test Location: (see reverse)

Weather Conditions: 95 F  

TEST TEST TEST  STABLE
HOLE HOLE HOLE RATE
No. DEPTH DIA. (in/hr)

 

 

 

 

(To Be Completed On Back of Sheet)

Indicate North Indicate Nearest Roadway

Indicate Property Lines Indicate Off-Sets from 2 Adjacent Property Lines

PERCOLATION TEST RUNS

INFILTRATION TEST DATA

11507.01 7/12/2022

Enlarged City School District of Middletown

Twin Towers Middle School Improvements

Scott Cohen, P.E.

 Jessica Ouderkirk

 

Sunny Temperature: 

Drop in water levels (inches) at 1 hour intervals

 

 

0:00:00 1 hour 2 hours 3 hours 4 hours

 

0:00:00 1 hour 2 hours 3 hours 4 hours

COMMENTS:
INF-1 advanced within the footprint of the court surface play area.

COMMENTS:
INF-2 advanced adjacent to the cafeteria addition.

Sketch Requirements

INF-1 5' 4"

TIME

7.00 3.50 4.00 2.00
2.00

INF-2 5' 4"
5.50 2.00 1.00 1.00

1.00

TIME  



1279 Route 300

Newburgh, NY 12550

(845) 567-6656

W.O. No.: Lot No.: Date: 

Client:

Project:

Project Engineer:

Inspector:

Infiltration Test Location: (see reverse)

Weather Conditions: 95 F  

TEST TEST TEST  STABLE
HOLE HOLE HOLE RATE
No. DEPTH DIA. (in/hr)

 

 

 

 

(To Be Completed On Back of Sheet)

Indicate North Indicate Nearest Roadway

Indicate Property Lines Indicate Off-Sets from 2 Adjacent Property Lines

COMMENTS:
INF-4 advanced within eastern portion of bus pick-up/drop-off loop.

Sketch Requirements

0:00:00 1 hour 2 hours 3 hours 4 hours  

 

PERCOLATION TEST RUNS
Drop in water levels (inches) at 1 hour intervals

0:00:00 1 hour 2 hours 3 hours 4 hours  

 

Twin Towers Middle School Improvements

Scott Cohen, P.E.

 Jessica Ouderkirk

 

Sunny Temperature: 

INFILTRATION TEST DATA

11507.01 7/12/2022

Enlarged City School District of Middletown

INF-3 5' 4"
2.00 1.50 0.00 3.00

3.00

INF-4 5' 4"

TIME

TIME

1.00 1.00 0.00 1.00
1.00

COMMENTS:
INF-3 advanced adjacent to the cafeteria addition.



1279 Route 300

Newburgh, NY 12550

(845) 567-6656

W.O. No.: Lot No.: Date: 

Client:

Project:

Project Engineer:

Inspector:

Infiltration Test Location: (see reverse)

Weather Conditions: 95 F  

TEST TEST TEST  STABLE
HOLE HOLE HOLE RATE
No. DEPTH DIA. (in/hr)

 

 

TIME

 

 

TIME

(To Be Completed On Back of Sheet)

Indicate North Indicate Nearest Roadway

Indicate Property Lines Indicate Off-Sets from 2 Adjacent Property Lines

COMMENTS:
INF-6 advanced within the parent pick-up/drop-off loop.

Sketch Requirements

0:00:00 1 hour 2 hours 3 hours 4 hours  

 

PERCOLATION TEST RUNS
Drop in water levels (inches) at 1 hour intervals

20.00

0:00:00 1 hour 2 hours 3 hours 4 hours  

 

Twin Towers Middle School Improvements

Scott Cohen, P.E.

 Jessica Ouderkirk

 

Sunny Temperature: 

INFILTRATION TEST DATA

11507.01 7/12/2022

Enlarged City School District of Middletown

20.00

6.00 6.00 5.00 4.00
4.00

INF-5 5' 4"

INF-6 5' 4"

24.00 19.00 19.00

COMMENTS:
INF-5 advanced within the western portion of the bus pick-up/drop-off loop.
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HYDROMETER
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0.859

0.242
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0.28

0.211

coarse

GRAIN SIZE DISTRIBUTION
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Source of MaterialSample Identification %ClayD100 D60 D30 D10 %Gravel %Sand

3/4

SILT OR CLAY
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Project:  Twin Towers Middle School
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Bwn SILT, and m-f Sand, trace f Gravel
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B-10 2.0 S-2
Bwn m-f SAND, some Silt, trace f
Gravel

3.7 74.6 21.7
11 Boring

B-13 2.0 S-2
Bwn c-f SAND, some f Gravel, little Silt

23.8 57.8 18.4
11 Boring

B-14 4.0 S-3
Bwn m-f SAND, little Silt, little c Gravel

14.2 66.9 18.9
8 Boring

B-2 2.0 S-2
Bwn SILT, and m-f Sand, little f Gravel

13.3 36.4 50.2
11 Boring

B-5 0.0 S-1
Bwn SILT, and f Sand, trace f Gravel

9.7 35.0 55.3
17 Boring

B-7 6.0 S-4
Bwn-Tn SILT, little m-f Sand
**NON-PLASTIC: SAMPLE WILL NOT
ROLL TO 1/8"**

21 Boring
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9 Boring

SB-3 0.0 S-1
Bwn c-f SAND, some Silt, little f Gravel

16.2 51.6 32.2
7 Boring

Summary of Laboratory Results

Boring
#
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%  Gravel %  Sand %  Fines
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Content
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Limit Source of Material

Optimum
W. C.
(%)

Max. Dry
Density

(pcf)
USCS

Specimen
Description
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ADELAIDE ENVIRONMENTAL HEALTH ASSOCIATES, INC.  1 

ADELAIDE PROJECT # MIDD:22005.00-IN Amended 
Twin Towers Middle School, 112 Grand Avenue, Middletown, New York 10940 
Renovation throughout the Ground, First, Second and Third Floors

1.0 Introduction 

1.1 Scope of Work / Project Personnel 

Adelaide Environmental Health Associates, Inc. (Adelaide) performed an Asbestos and Lead Based Paint 
Survey for Building/Structure Demolition, Renovation, Remodeling and/or Repair, in conformance with 
ALL Federal, State and Local regulations, on January 7-12, 2022, January 25, 2022 for Enlarged City School 
District of Middletown throughout the ground, first, second and third floors located at Twin Towers Middle 
School, 112 Grand Avenue, Middletown, New York 10940. The survey included 1) review of 
building/structure plans, provided by KG&D Architects, for references to the scope of work for interior 
total renovations, building addition and crawlspace cleanup. potentially affecting hazardous materials 
used in construction, renovation or repair; 2) review of previous inspections and asbestos abatements 
preformed at the location and, 3) a visual inspection/assessment for hazardous materials throughout 
accessible interior and/or exterior spaces of the building/structure or portion thereof identified to be 
demolished, renovated, remodeled or repaired. Certified Adelaide personnel (Appendix E) Robert See 
(NYS Asbestos Inspector/Cert. #06-09124 and EPA Lead-based Paint Risk assessor/Cert. #LBP-R-101137-
2) and Louis Johnson III (NYS Asbestos Inspector/Cert. #08-05954 and EPA Lead-based Paint Risk
Assessor/Cert. #LBP-R-I151914-2), performed the visual assessment throughout inspection area(s) 
identified.  

On January 25, 2022 Adelaide personnel (Appendix E) Philip J. Page (NYS Asbestos Inspector/Cert. #12-
10888) returned to the site to take additional samples of material that was deemed insufficient to analyze 
by the laboratory.  

On January 16, 2023 Adelaide personnel (Appendix E) Jason Fullum (NYS Asbestos Inspector/Cert. #97- 
20574 and EPA Lead-based Paint Risk Assessor/Cert. #LBP-R-12098-2) returned to the site to take 
additional samples of material to accommodate the additional scope of work for the windows and the site 
work.  

1.2 Executive Summary 

Adelaide inspected all areas that will be affected by the proposed work throughout the school for suspect 
ACM and LBP.  Adelaide collected one hundred and fifty-two (152) suspect asbestos samples/layers and 
one hundred and thirty-seven (137) XRF readings [including calibrations] from the above-mentioned 
area(s).  Eleven (11) samples/homogenous areas tested positive or assumed for asbestos and six (6) XRF 
readings tested positive for lead-based paint.  

As per NYS protocol, Adelaide also collected seven (7) samples of the (SOFP) containing vermiculite. Zero 
(0) samples/homogenous areas tested positive asbestos. 

On January 25, 2022 Adelaide collected five (5) suspect asbestos samples/layers. One (1) 
samples/homogenous area tested positive for asbestos. 

On January 16, 2023 Adelaide collected twelve (12) suspect asbestos samples/layers, nine (9) XRF 
readings (including calibrations) and four (4) PCB samples. Three (3) samples/homogenous areas tested 
positive for asbestos, zero (0) XRF readings tested positive for lead-based paint and zero (0) samples tested 
positive for PCBs.  



 

 

ADELAIDE ENVIRONMENTAL HEALTH ASSOCIATES, INC.     2 

ADELAIDE PROJECT # MIDD:22005.00-IN Amended 
Twin Towers Middle School, 112 Grand Avenue, Middletown, New York 10940 
Renovation throughout the Ground, First, Second and Third Floors 

The following indicates assumed materials (electrical wire insulation) due to a need for a power shut down 
at the time of the inspection. 
 
There are asbestos materials that will be impacted by this scope of work as described in section 1.1. 
These materials are listed in section 2.1. 
 
NOTE:  The following previous reports were utilized and referenced when conducting this inspection:  
(see Appendix F) 
 

▪ Louis Berger report dated April 17, 2015 
▪ Adelaide report dated August 22, 2017 
▪ Adelaide report dated December 20, 2018 
▪ Adelaide report dated March 6, 2020 
▪ Adelaide report dated December 26, 2021 

 
1.2.1 Conclusions and Recommendations 
 
The following conclusions and recommendations are prepared by Adelaide as per the provided scope of 
work for Building/Structure Demolition, Renovation, Remodeling and/or Repair.  Should the scope of work 
change, it is recommended that the findings be revisited to determine if additional sampling will be 
required to satisfy ALL Federal, State and Local regulations. 
 
1.2.2 Asbestos-containing Materials (ACM) 
 

➢ This survey concluded that the materials listed in Section 2.1 either tested and/or are assumed 
positive for asbestos. 
 

➢ There are asbestos materials that will be impacted by this scope of work. These materials are listed 
in section 2.1. Refer to Appendix A for the approximate location of the above materials in the 
affected scope of work. 
 

➢ There are positive debris samples and these area(s) must be abated prior to Building/Structure 
Demolition, Renovation, Remodeling and/or Repair.  Contaminated area(s), entire space, must be 
vacated and isolated.  (Refer to Section 6.0) 

 
➢ Subpart 56-5(h) of 12 NYCRR Part 56 requires that no demolition, renovation, remodeling, or repair 

work be commenced by any owner or the owner’s agent prior to the completion of asbestos 
abatement. Asbestos abatement must be performed by an asbestos abatement contractor that 
maintains a current asbestos handling license, and employs NYSDOL/NYCDEP certified asbestos 
handlers and supervisors. It is recommended that a 12 NYCRR 56 certified Project Monitor oversee 
abatement activities. 

 
➢ Subpart 56-5(g) of 12 NYCRR Part 56 specifies requirements for transmittal of asbestos survey 

information by the owner or owner’s agent. (1) One copy of the asbestos survey report shall be sent 
to the local government entity charged with issuing a permit for such demolition, renovation, 
remodeling, or repair work under applicable State or local laws. (2) If controlled demolition or pre-
demolition activities will be performed, one copy of the asbestos survey report shall be submitted 
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to the appropriate Asbestos Control Bureau district office. (3) One copy of the asbestos survey 
report must be kept on the construction site throughout the duration of the asbestos project and 
any associated demolition, renovation, remodeling, or repair project. 

 
1.2.3 Lead-based Paint (LBP) 
 

➢ This survey concluded that the materials listed in Section 2.4 tested positive for lead-based paint. 
 

➢ These areas must be either abated or lead-safe work practices must be implemented during the 
demolition, renovation, remodeling, or repair activities if these areas are to be disturbed. 

 
1.2.4 PolyChlorinated Biphenyls (PCB) 
 

➢ This survey concluded that the materials listed in Appendix G tested negative for PCBs. 
 
2.0 Summary of Hazardous Materials 
 
2.1 Summary of Identified ACM/PACM 
 

KEY:   ACM = Materials containing greater than 1% of asbestos; HA = Homogeneous Area; LF = Linear Feet; SF = Square Feet; 
PACM = Presumed Asbestos-containing Materials; Friable = ACM capable of being released into air, and which can be 
crumbled, pulverized, powdered, crushed or exposed by hand-pressure; A = Material is considered non-friable solely in 
an intact and undisturbed state, however, may be rendered friable if pulverized or crumbled while in dry state. 

 

Samples collected by Adelaide January 7-12 &25, 2022 

HA Identified ACM ACM Location(s) 
Approx. 

Qty. 
Condition 

Friable? 
(Yes or 

No) 

15 
Mastic under 12”x12” 

Floor tile white w/ gray 
mottles 

3rd Floor rooms 322, 
320, 304, 302, 323, 2nd 
Floor rooms 236, 234, 
217, 215, 208, 219, 1st 

Floor Rooms E124, 120, 
112, 103, 129, 127, 125, 
Staff lounge kitchenette, 

AS-3, Ground Floor IT 
room, Library under 

carpet 

15,440 
SF 

Good No 

29 
Window glazing 

compound - soft black 

Stairwell store front 
glass enclosures, 

cafeteria serving area 
office and kitchen office 

430 LF  Good No 

39 
Residual Acoustical 

Plaster 

Above Ceiling in 
Catwalk Area of 

Auditorium  
6,000 SF 

Significantly 
Damaged 

Yes 

40 
12”x12 Dark Brown 

Floor Tile and Mastic 
Room AS-4 44 SF Damaged No 
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HA Identified ACM ACM Location(s) 
Approx. 

Qty. 
Condition 

Friable? 
(Yes or 

No) 

41 
Layered Paper 

Insulation 
Ground Floor 
Crawlspace  

1,200 LF Damaged Yes 

42 Air Cell Pipe Insulation 
Ground Floor 
Crawlspace 

1,100 LF Damaged Yes 

45 Debris 
Ground Floor 

Crawlspace (off Room 
LL1) rear space 

4,500 SF 
Significantly 

Damaged 
Yes 

48 Debris 
Ground Floor 

Crawlspace (from boiler 
room) 40’ from entry 

6,500 SF 
Significantly 

Damaged 
Yes 

50 Debris 
Ground Floor 

Crawlspace (from boiler 
room) far back wall 

2,800 SF 
Significantly 

Damaged 
Yes 

Assumed 
Mudded fittings tested 
in previous inspections 

Ground Floor 
Crawlspace 

300 LF Damaged Yes 

Assumed 
Electrical Wire 

Insulation and Panel 
Components 

Throughout 
Unknown 
Quantity 

Unknown No 

 
Samples collected by Adelaide January 16, 2023 

HA Identified ACM ACM Location(s) 
Approx. 

Qty. 
Condition 

Friable? 
(Yes or 

No) 

1 
Caulk at Top of Window 

Opening 

Room 107 

4 LF/ 
Opening 

Significantly 
Damaged 

No 

2 
Brown Sealant at Wood 

Opening 
24 LF/ 

Opening 
No 

3 
Old Caulk Under Newer 

Caulking 
24 LF/ 

Opening 
No 

The window in Room 107 was taken apart for investigative purposes and these positive materials were 
found underneath the metal/wood trim and new caulking materials. 

 
2.2 Summary of Identified Non-ACM 
 
Samples collected by Adelaide January 7-12&25, 2022 

Identified Non-ACM Material Location(s) & HA’s 
Spray Applied Fire Proofing HA 001/ Throughout 

Window caulk tan HA002/ Throughout interior windows 
Window sill plate slate HA 003/ Throughout 
2x4’ Ceiling tile patches HA 004/ Scattered throughout 1st, 2nd and 3rd floors 

Resin counter tops and grout between sections HA 005, 017/ All Sciences classrooms 
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Identified Non-ACM Material Location(s) & HA’s 
2x4 Patch ceiling tiles (width wise fissures) HA 006/ Scattered Throughout 1st, 2nd, and 3rd Floors 

Wall plaster skim and base coats HA 007/ Throughout 

Texture coating on plaster ceiling HA 008/ Throughout 1st, 2nd, and 3rd Floors Corridors 

Ceiling plaster skim and base coats 
HA 009/ Throughout 1st, 2nd, and 3rd Floors Corridors 

and Bathrooms  

12”x12” Floor tile white w/aqua and material 
beneath 

HA’s 010,011/ 3rd Floor rooms 321, 314, 312,310, 
308, 315, 307, 305, 2nd floor rooms 230, 228, 225, 

223, 221, 214, 216, 218, 212, 207, 205, 204, 206, 202, 
200, 1st Floor rooms 119, Main office Under Carpet. 

12x12” Floor tile white with gray mottles (on 
positive mastic) and material beneath 

HA’s 011,012, 014/ 3rd Floor rooms 322, 320, 304, 
302, 323, 2nd Floor rooms 236, 234, 217, 215, 208, 

219, 1st Floor Rooms E124, 120, 112, 103, 129, 127, 
125, Staff lounge kitchenette, AS-3, Ground Floor IT 

room, Library under carpet 

Window glazing compound rubber vinyl type 
HA 013/ HA002/ Throughout ground floor, 1st, 2nd, 3rd,  

interior windows of hallways, classrooms and main 
offices 

Leveling compound HA 015, 022/ Room 323, Band room 

Ceiling Plaster smooth skim and base coat 
HA 016/ 1st, 2nd, and 3rd Floors Bathrooms and 

custodial closets 
Vibration cloth canvas tan HA 018/ Room 222 

2’x4’ Patch ceiling tile (length wise fissures) 
HA 019/ Scattered Throughout 1st, 2nd, and 3rd 

Floors 
2’x2’ Ceiling tile (pin holes) HA 0320/ Library 

Carpet adhesive clear HA 021, Band Room, main offices 

Single layer plaster 
HA’s 023, 038, Ground Floor Hallway, Room LL-4, It 

Room, band Room, Band Office and library above 
drop ceiling, Auditorium ceiling 

12”x12” Floor tile white w/ gray splotches 
self-stick 

HA 024/ Room 101 

1x1 Ceramic wall tile grout and adhesive 
HA’s025, 026/ 1st, 2nd, and 3rd Floors Corridor entry 

columns 
4” ceramic beige stone like wall tile grout and 

adhesive beige 
HA’s 027,028/ 1st, 2nd, and 3rd Floors Corridors 

6” quarry stone tile grout and mud set 
HA’s 030, 031/ Cafeteria serving area and basement 

kitchen 
12”x12” Self-stick floor tile off white w/ gray 

streaks 
HA 032/ Cafeteria elevator cab 

Stucco wall  HA 033/ Ground floor storage room old cooler 

Vapor barrier 
HA 034, 035/ Ground floor storage room old cooler 

under stucco walls and cooler door 
Cork like door fill insulation HA 036/ Ground floor storage room old cooler door 

Soft concrete HA 037/Deck above Auditorium ceiling 
Single layer plaster ceiling HA038/ Auditorium ceiling 
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Identified Non-ACM Material Location(s) & HA’s 
Textured coat  HA 039/ Auditorium ceiling 

Debris HA 43 at access hatch into crawl space from LL-1 
Debris HA 044/ Access hole to rear crawl space  

Debris 
HA 046/ LL-1 Rear Crawl Space between duct and 

wall 
Debris HA 047/ At hatch to boiler room crawl space 
Debris HA 049/ Boiler Crawl space 80’ from entry 
Debris HA 051/ Left wing crawl space towards gymnasium 

 
Samples collected by Adelaide January 16, 2023 

Identified Non-ACM Material Location(s) & HA’s 
Sidewalk Concrete HA 4/Exterior 
Sidewalk Sealant HA 5/Exterior 

Javelin Surface HA 6/Exterior 
 

2.3 ACM Photos 

HA 015 
Mastic Black under 12x12” Floor 
Tile White w/ Gray Mottles 
1.7% Chrysotile 

 

HA 029 
Stairwell and Kitchen Offices 
Storefront Window Glazing 
Compound Soft Black 
5.3% Chrysotile 
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HA 006 
Residual Acoustical Plaster 
Above Auditorium Ceiling 
3.3% Chrysotile 

 

HA 040 
12”x12 Dark Brown Floor Tile 
and Mastic  
10.8% & 2.5% Chrysotile 

 

HA041 
Layered Paper Pipe Insulation 
3.0% Chrysotile 
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HA 042 
Air Cell Pipe Insulation 
66.7% Chrysotile 

 

HA 045 
Debris LL-1 Rear Crawl Space 
12.1% Chrysotile 

 

HA 048 
Debris Boiler Room Crawl Space 
12.9% Chrysotile 
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HA 050 
Debris Boiler Room Crawl Space 
12.1% Chrysotile 

 

Assumed 
Mudded Fitting Insulation 
Previous Sampling is Positive 

 

Assumed 
Wiring and panel components,  
isolators resin switches  
No shut down for access 
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1/16/23 
HA 01 
Caulk at Top of Opening 
4.9% Chrysotile 

 

1/16/23 
HA 02 and 03 
Brown Sealant and Older 
Caulking 
7.2% and 7.5% Chrysotile 

 
 
2.4 Summary of Identified LBP 

 
Based on review of the data generated by the Heuresis (Viken) Corp. Pb200i X-Ray Fluorescence (XRF) 
Analyzer(s), the following surfaces tested were identified as lead-based, as defined by HUD/EPA (equal to 
or in excess of 1.0 milligram per square centimeter): 
 
Readings collected by Adelaide January 7-12, 2022 

Location of LBP LBP Component Substrate Color Condition 
Readings 

(mg/cm2) 
2nd Floor Stairway C Riser Metal Black  Intact 2.2 

2nd Floor Hallway Lower Wall Ceramic  Brown Intact 11 
Room 222 Air Handler Metal Gray Fair 3 

1st Floor Vault Door Case Metal Black Intact 1 
Room 110 Window Case Wood  Black  Fair 3.3 

Boiler Room Hatch Metal Gray Intact 15.3 
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2.5 Summary of Identified PCB-containing Materials 
 
Samples collected by Adelaide January 16, 2023 

Sample 
# 

Location / Description 
Material 
Matrix 

Color Substrate 
Analytical 

Result 
NO PCB-containing materials were identified above the USEPA 40 CFR 761 threshold of 50 ppm(mg/kg) of 

samples collected/analyzed in reference to the above-mentioned scope of work. 

 
2.6 Observations 
 

ASBESTOS-CONTAINING MATERIALS (ACM) 
A visual inspection was performed and homogeneous material types were established based on 
appearance, color and texture. The findings presented in this report are based upon reasonably available 
information and observed site conditions at the time the assessment was performed.  The findings and 
conclusions of this report are not meant to be indicative of future conditions at the site and does not 
warrant against conditions that were not evident from visual observations or historical information 
obtained from others. 
 

Representative bulk sampling was performed on suspect building materials for laboratory analysis and the 
following is a summary of installed building materials sampled as per the scope of work provided: 
 

• Ceiling Materials – Plaster (multiple types), Ceiling Tiles (multiple types), Spray Applied Fire 
Proofing.  

 

• Wall Materials – Plaster, Sheetrock, Ceramic Tile System (ie. grout, adhesive, mortar, etc.),  
Stucco.  

 

• Flooring Materials – Peel & Stick Floor Tile (multiple types), Ceramic Tile Systems (ie. grouts, 
mudsets, etc.).  

 

• Thermal System Insulation – Pipe Insulation.  
 

• Miscellaneous Materials – Fire Door Insulation, Vapor Barriers, Window Glazing (multiple 
types), Caulk.  

 

• Non-suspect Materials (not sampled) – Fiberglass Insulation, Silicone, Wood, Glass, Metal.  
 
3.0 Asbestos-containing Materials (ACM) 
 

3.1 Field Procedures and Analysis Methodology 
 

Guidelines used for the inspection were established by the U.S. Environmental Protection Agency (EPA) in 
the Guidance for Controlling Asbestos Containing Materials in Buildings, Office of Pesticides and Toxic 
Substances, DOC# 560/5-85-024 and 40 CFR Part 763, Asbestos Hazard Emergency Response Act (AHERA) 
and Title 12 NYCRR Part 56-5.1. Field information was organized as per the AHERA concept of a 
homogeneous area (HA); that is, suspect Asbestos-containing Materials (ACM) with similar age, 
appearance, and texture were grouped together, sampled and assessed for condition.  
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For the purposes of this inspection, suspect ACM has been placed in three material categories: thermal, 
surfacing, and miscellaneous.  1) Surfacing materials are those that are sprayed on, troweled on or 
otherwise applied to surfaces for fireproofing, acoustical, or decorative purposes (e.g., wall and ceiling 
plaster).  2) Thermal materials are those applied to heat pipes or other structural components to prevent 
heat loss or gain or prevent water condensation (e.g., pipe and fitting insulation, duct insulation, boiler 
flue).  3) Miscellaneous materials are interior building materials on structural components, structural 
members or fixtures, such as floor and ceiling tiles, etc. and do not include surfacing material or thermal 
system insulation. 
 

SURFACING MATERIALS 
Surfacing materials were grouped into homogeneous sampling areas.  A homogeneous area contains 
material that is uniform in color and texture and appears identical in every other respect.  Materials 
installed at different times belong to different sampling areas.  Homogeneous areas were determined on 
per floor basis. 
 

The following protocol was used for determining the number of samples to be collected: 
• At least three bulk samples were collected from each homogeneous area that is 1,000 square feet or 

less. 
• At least five bulk samples were collected from each homogeneous area that is greater than 1,000 

square feet but less than or equal to 5,000 square feet. 
• At least seven bulk samples were collected from each homogeneous area that is greater than 5,000 

square feet. 
 

THERMAL SYSTEM INSULATION (TSI) 
The concept of homogeneous sampling areas applies equally well to thermal insulation as to surfacing 
material.  A "typical" building may contain multiple insulated pipe runs from any combination of the 
following categories: 

• Hot water supply and/or return 
• Cold water supply 
• Chilled water supply 
• Steam supply and/or return 
• Roof or system drain 

 
The following protocol was used for determining the number of samples to be collected. 
  

• Collect at least three bulk samples from each homogeneous area of thermal system insulation. 
• Collect at least one bulk sample from each homogeneous area of patched thermal system insulation 

if the patched section is less than 6 linear or square feet. 
• In a manner sufficient to determine whether the material is ACM or not ACM, collect a minimum of 

three bulk samples from each homogeneous insulated mechanical system tee, elbow, and valve. 
 
Bulk samples are not collected from any homogeneous area where the certified inspector has determined 
that the thermal system insulation is fiberglass, foam glass, or rubber. 
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MISCELLANEOUS MATERIALS 
Miscellaneous materials are grouped into different homogeneous areas and at least two bulk samples are 
collected from each homogeneous area as per the clarification letter from the EPA and the Professional 
Abatement Contractors of New York, Inc in November of 2007. 
 
Samples collected were analyzed by a laboratory approved under the New York State Department of Health 
Environmental Laboratory Approval Program (NYSDOH ELAP).  Samples were analyzed in the laboratory 
by Polarized Light Microscopy (PLM), Polarized Light Microscopy-NOB (PLM-NOB) and/or Quantitative 
Transmission Electron Microscopy (QTEM), as required.  Sample collection and laboratory analysis were 
conducted in compliance with the requirements of Title 12 NYCRR Part 56-5.1, 29 CFR 1926.1101 and 
standard EPA & OSHA accepted methods.  Samples consisting of multiple layers were separated and 
analyzed independently in the laboratory. 
 
3.2 Regulatory Guidelines and Requirements for ACM 
 
FEDERAL 
In accordance with the Clean Air Act (CAA), the U.S. Environmental Protection Agency (EPA) established 
National Emission Standards for hazardous Air Pollutants (NESHAP) to protect the public from exposure 
to airborne pollutants.  Asbestos was one of the air pollutants, which was addressed under the NESHAP 40 
CFR Part 61.  The purpose of asbestos NESHAP regulations is to protect the public health by minimizing 
the release of asbestos when facilities, which contain ACM, are being renovated or demolished.  EPA is 
responsible for enforcing regulations related to asbestos during renovations and demolition, however, the 
CAA allows the EPA to delegate this authority to State and Local Agencies. Even after EPA delegate’s 
responsibility to a state or Local agency, EPA retains the authority to oversee agency performance and to 
enforce NESHAP regulations as appropriate. 
 
NEW YORK STATE 
Asbestos in New York State is regulated under the Labor Law Section 906, Part 56 of Title 12 of the Official 
Compilation of Codes, Rules, and Regulations.  Within the department and for the purpose of the 
Department of Labor, this part (rule) is known as Industrial Code Rule No. 56 (ICR 56) relating to hazards 
to the public safety and health, during the removal, encapsulation, or disturbance of friable asbestos, or 
any handling of ACM that may result in the release of asbestos fiber. 
 
As specified in Title 12 NYCRR Part 56-5.1 (h) and (i), "If the building/structure asbestos survey finds that 
the portion of the building/structure to be demolished, renovated, remodeled, or have repair work 
contains ACM, PACM, suspect miscellaneous ACM assumed to be ACM, or asbestos material, which is 
impacted by the work, the owner or the owner’s agent shall conduct, or cause to have conducted, asbestos 
removal performed by a licensed asbestos abatement contractor in conformance with all standards set 
forth in this Part.  All ACM, PACM, suspect miscellaneous ACM assumed to be ACM, or asbestos material 
impacted by the demolition, renovation, remodeling or repair project shall be removed as per this Part, 
prior to access or disturbance by other uncertified trades or personnel.  No demolition, renovation, 
remodeling or repair work shall be commenced by any owner or the owner’s agent prior to the completion 
of the asbestos abatement in accordance with the notification requirements of this Part…All 
building/structure owners and asbestos abatement contractors on a demolition, renovation, remodeling, 
or repair project, which includes work covered by this part, shall inform all trades on the work site about 
PACM, ACM, asbestos material and suspect miscellaneous ACM…Bids may be advertised and contracts 
awarded for demolition, remodeling, renovation, or repair work, but no work on the current intermediate 
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portion of the project shall commence on the demolition, renovation, remodeling or repair work by any 
owner or agent prior to completion of all necessary asbestos abatement work for the current intermediate 
portion of the entire project, in conformance with all standards set forth in this Part.”  All work conducted 
should be in accordance with all legal requirements, including but not limited to U.S. Environmental 
Protection Agency (EPA) National Emissions Standards for Hazardous Air Pollutants (NESHAP) [40 CFR 
Part 61], New York State Industrial Code Rule 56 Asbestos Regulations (ICR 56) and Chapter 1 of Title 15 
of the Rules of the City of New York Regulations, as applicable.  Advance notification of the asbestos project 
to the USEPA, NYSDOL, and NYCDEP may be required. 
 
CONCEALED ACM 
In addition to the ACMs identified at the site, there is a possibility that concealed suspect ACM may exist at 
the building/structure. As such, if any concealed suspect ACM is encountered during future construction 
related activities, the work should immediately stop.   Prior to resuming the work, the suspect ACM should 
either be 1) Sampled by an appropriately certified asbestos professional and submitted to an Approved 
NYSDOH ELAP laboratory for asbestos analysis or 2) Presumed to be ACM (PACM) and removed by a 
licensed asbestos abatement contractor for disposal in accordance with all applicable regulations. 
 
4.0 Lead-based Paint (LBP) 
 
4.1 Applicable Standards/Guidelines for LBP 
 
The U.S Department of Housing and Urban Development (HUD) defines the action level for lead-based paint 
as a lead content equal to or greater than 1.0 milligrams of lead per square centimeter of painted surface 
(≥1.0 mg Pb/cm2) when measured with an XRF analyzer or 0.5 percent by weight when chemically tested.  
This definition is described in the HUD “Lead-Based Paint:  Interim Guidelines for Hazard Identification 
and Abatement in Public and Indian Housing, September 1990”.  The state of New York’s definition of the 
action level for lead-based paint is consistent with the level established by HUD. 
 
Please note that although the HUD defines lead-based paint as paint having lead concentrations equal or 
greater than 1.0 mg/cm2, the Occupational Safety and Health Administration (OSHA) considers any 
concentration of lead in paint to be lead-containing paint.  Regardless of the lead concentrations in paint, 
the contractor shall comply with 29 CFR 1926.62, OSHA regulations, and take precautionary measures for 
dust control and limit employee exposure to lead dust during the renovations.   
 
Painted surfaces that would be impacted by planned activities such as drilling, cutting, scrapping, etc. and 
create dust should be properly addressed by following safe work practices, good housekeeping procedures 
and/or following proper abatement procedures.  Grinding and sanding of paint without HEPA filter 
exhaust, open flame gas fired torch, unconfined abrasive blasting, and chemical strippers containing 
methylene chloride or other human carcinogenic chemicals are not recommended.   
The Federal Resource Conservation and Recovery Act (RCRA) regulation governs the handling, 
transportation, and disposal of hazardous materials.  Every demolition/renovation debris generator has 
the responsibility to determine whether the debris exhibits one or more of the characteristic wastes listed 
in subpart C of 40 CFR Part 261.  In the case of demolition debris, lead in LBP is a characteristic waste, and 
therefore, it is the responsibility of the renovation/demolition debris generator to characterize the waste 
prior to its disposal and, if found to be hazardous waste as defined by Federal Statutes, to be properly 
handled and disposed.   
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Metal objects painted with LBP are exempt from disposal regulations applicable to lead, provided they are 
properly recycled. All metal objects that are painted with LBP should be sent to a certified recycling facility. 
 
This report is not Lead-based Paint abatement specification and should not be used for specifying removal 
methods or techniques. 
 
4.2 XRF Information 
 
Heuresis (Viken) Corp. Pb200i X-Ray Fluorescence (XRF) Analyzer(s) were used to survey the 
building/structure or portion thereof identified to be demolished, renovated, remodeled or repaired for 
the presence of LBP.   The Heuresis (Viken) Corp. Pb200i XRF Analyzer(s) are using a sealed source of Co-
57 with 6mCi sources, meeting HUD requirements for the analysis of paint films.  During the analysis, the 
intensity of the x-rays is converted by the instrument’s internal software into an estimate of the 
concentration of lead in the substance being analyzed.  The results are interpreted as concentrations of 
lead in milligrams per square centimeter.  This device is a field-screening tool, used to collect multiple 
readings in a short period of time.  The method of measurement is based on spectrometric analysis of lead 
x-ray fluorescence within a controlled depth of interrogation.  The reading is an estimate of lead content in 
all layers of paint.  The results are displayed in milligrams per square centimeter (mg/cm2).  The device(s) 
used for this inspection were the Heuresis (Viken) Corp. Pb200i X-Ray Fluorescence (XRF) Analyzer(s) 
Serial Number 2104, Source date 2/15/21, Serial number 2231, Source date 4/5/19, Serial number 2595, 
Source date 1/31/20 and/or Serial number 2901, Source date 2/15/21. 
 
5.0 PolyChlorinated Biphenyls (PCB) 
 
5.1 Background and Protocol for PCBs 
 
PolyChlorinated Biphenyls (PCB) are a group of manmade chemicals. PCBs were widely used in building 
materials and electrical products in the past. The U.S. Environmental Protection Agency banned the 
manufacturing and certain uses of PCBs in 1978, but buildings constructed or renovated between 1950 
and 1978 may still have building materials and electrical products that contain PCBs. Examples of products 
that may contain PCBs include caulk, paint, glues, plastics, fluorescent lighting ballasts, transformers and 
capacitors. 
 
PCBs are currently prohibited from being used in caulk and other commodities (U.S. EPA, 40 CFR 
761).  However, prior to 1977, PCBs were present in some caulking materials used in the construction of 
schools and other buildings.  Studies have shown that concentrations of PCB can exceed 1% (10,000 ppm) 
by weight in some caulk materials.  An investigation of 24 buildings in the Greater Boston Area revealed 
that one-third of the buildings tested (8 of 24) contained caulking materials with polychlorinated biphenyl 
(PCB) content exceeding 50 ppm by weight with an average concentration of 15,600 ppm or 1.5% (Herrick 
et al., 2004).  These buildings included schools and other public buildings. 
 
The U.S. EPA regulates the disposal of caulk, as well as soil and other materials contaminated with PCBs 
from caulk, if the concentration of PCBs exceeds 50 ppm.  Such materials must be disposed at an 
appropriate approved or permitted facility. 
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U.S. EPA regulation 40 CFR 761 defines "PCB remediation waste" to include contaminated soil, and 
specifies a clean-up level of <1ppm without further conditions for unrestricted use in "high occupancy 
areas" (i.e., areas where individuals may be present for 335 hours or more per year).  PCB caulk is defined 
as a PCB bulk product waste, and its disposal is subject to U.S. EPA regulations under the Toxic Substances 
Control Act (40 CFR761.62). 
 
This protocol has been developed in consultation with the New York State Department of Health, Division 
of Environmental Health Assessment, Bureau of Toxic Substance Assessment to address concerns about 
properly managing caulk containing PCBs that will be disturbed during building renovation and 
maintenance. 
 
CAULK SAMPLE COLLECTION 
Buildings constructed or renovated between 1950 and 1977 have a potential to contain PCBs in existing 
caulk.  Representative samples of caulking materials from these buildings prior to renovation or demolition 
work should be tested to determine whether the caulk is contaminated with PCBs.  Professional judgement 
should be used to design the sampling plan for characterizing caulk throughout the building.  The 
consultant should pay particular attention to construction and maintenance records and to the appearance 
of caulking materials (likenesses and differences).  Samples should be taken from window frames or 
expansion joints that have not been repaired or replaced since 1977.  Depending on specific information 
provided in the workplan developed by the project manager, such as window placement, compositing of 
some caulk samples might be appropriate.  Caulk from different time periods or that have a different 
appearance should not be composited together. 
 
It is important to note that caulk used during the time period of interest may also contain asbestos or 
lead.  Therefore, the work plan should include testing, handling and disposal requirements appropriate for 
such regulated materials. 
 
SOIL SAMPLE COLLECTION 
Buildings constructed or renovated between 1950 and 1977, which have undergone further renovation 
after 1977, may have residual PCB contamination in adjacent soils.  An adequate representation of surface 
soils should be tested to assess the potential for residual PCB contamination. 
 
When designing a representative soil sampling plan, the likelihood of soil contamination from deteriorated 
or deteriorating caulk should be considered.  Caulk that has in the past dried out and fallen to the ground 
is the most important source of soil contamination.  Thus, sampling should include soil beneath windows 
where caulk has obviously deteriorated or been replaced because of previous deterioration.  Areas subject 
to the stress of sun and prevailing weather (typically the southern and western side of each structure) 
should be included for sampling.  These samples would provide a conservative evaluation of soil conditions 
due to an increased potential for material failure, possibly resulting in contamination of soil.  Also, if earlier 
renovation or demolition work may have stockpiled potentially contaminated caulk in other school areas, 
the school should consider having soils in those areas tested as well. 
 
Soil sampling should focus on areas of the building where ”banks” or “gangs” of windows exist/were 
replaced and areas of the structure where large expansion joints are located.  This would provide a 
conservative evaluation of potential soil contamination and permit efficient sampling. 
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Any obvious pieces of caulk encountered during the collection of soil samples should be removed from the 
soil, categorized (with respect to location and depth) and treated as a separate potential sample. 
 
Depth – At each soil sample location, soil should be collected in depth intervals of 0-2 inches, 2-6 inches 
and 6-12 inches.  The surface soil sample (0-2 inches) should be collected from below the vegetative 
surface layer, if present. 
 
Distance from Structure – Samples should be collected within 1 foot of the building and 5 feet from the 
building. 
 
Samples should be collected in a manner that prevents cross-contamination.  Augers or driven core 
samplers should be avoided, as any caulk caught on the edge of this type of tool could be driven to lower 
intervals. Using a designated trowel for each sample location and each interval of depth is encouraged.  If 
the sampling tool is field cleaned between samples, do so in a manner that does not add solvent 
contamination to the environment. 
 
NOTE 
Sampling was performed by Adelaide in compliance with protocols outlined by New York State Education 
Department (NYSED) and USEPA 40 CFR 761, as described above.  Only one sample per homogeneous area 
was required for analysis of suspect PCB-containing materials.  Bulk sample(s) were properly packaged 
and forwarded, with associated Chain of Custody (COC), to York Analytical Laboratories, Inc., for analysis 
using method SW846-3550B/8082.  The analysis will determine if the suspect material will be classified 
as PCB-containing at or above 50 ppm or mg/kg as per the EPA regulations.  Copies of the analytical results 
are contained within attached appendices for review. 
 
6.0 General Discussion 
 
All construction personnel as well as individuals who have access to locations where asbestos-containing 
materials (ACM), lead-based paints (LBP) and/or polychlorinated biphenyls (PCB) exists should be 
informed of its presence and the proper work practices in these areas. Conspicuous labeling of all ACM is 
suggested to ensure personnel is adequately informed. Personnel should be informed not to rest, lean or 
store material or equipment on or near these surfaces and not to cut, saw, drill, sand or disturb ACM. All 
removal, disturbance, and repair of ACM should be performed in compliance with Title 12 NYCRR Part 56 
by persons properly trained to handle ACM. Facility custodial and maintenance personnel should receive 
training commensurate with their work activities; as defined in 29 CFR 1910.1001. 
 
7.0 Regulatory Guidelines and Requirements for ACM Contamination (NYS DOL ICR-56) 
 
56-1.5 Responsibility for Cleanup of Uncontrolled Disturbance. If there is an incidental disturbance or 
other disturbance (not as part of a controlled asbestos project) of ACM, PACM, asbestos material, or suspect 
miscellaneous ACM assumed to be ACM at a building or structure, upon discovery of the disturbance, the 
property owner shall be responsible for contracting with a licensed asbestos contractor for immediate 
isolation of the disturbance and cleanup in accordance with all provisions of this Part. 
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DOL Guidance Document 
 
56-1.5 Question: Responsibility for Cleanup of Uncontrolled Disturbance. Are property owners subject to 
a potential violation of ICR 56 if ACM or PACM is disturbed by a trade’s contractor or other entity 
unbeknownst to the owner and the damaged material or debris fallout is subsequently discovered by an 
Asbestos Control Bureau inspector? Is the party who disturbed the ACM or PACM required to notify the 
property owner, to aid the owner in complying with this requirement?  

 
Answer/Guidance: Similar to US OSHA, any contractor performing a general supervisory role on any 
renovation, remodeling, demolition, or repair project is responsible for informing all contractors under 
their direct general supervision and control that any disturbance to ACM, PACM and asbestos material 
(known or assumed) at the site is prohibited by any contractor other than the asbestos contractor.  
 
Also, the contractor performing the general supervisory role shall require all asbestos contractors under 
their direct general supervision and control to be in compliance with Code Rule 56. (This requirement does 
not include entering asbestos project work areas to check on the asbestos contractor.)  
 
In addition, Section 1.4 includes contractor notification requirements to the building/structure owner or 
their representative for newly discovered materials and any disturbances to ACM, PACM or suspect 
miscellaneous materials.  
  
Once a disturbance is discovered, it must be cleaned up as soon as possible. For all disturbances, the 
room/space/area must be vacated and isolated immediately, and an asbestos contractor must be hired for 
appropriate cleanup of affected room/area/space. A site-specific variance is necessary for cleanup of any 
disturbance other than a Minor size incidental disturbance. 

 
8.0 Disclaimers 
 
Adelaide certifies that the information contained within this report is based solely upon site observations 
and the results of laboratory analysis for samples collected during this survey/assessment.  These 
observations and results are time dependent, subject to changing site conditions and revisions to Federal, 
State and Local regulations.  Adelaide warrants that these findings have been promulgated after being 
prepared in general accordance with generally accepted practices in the abatement industries. Adelaide 
also recognizes that inspection laboratory data is not usually sufficient to make all abatement and 
management decisions.  No other warranties are expressed or implied. 
 
Due to the potential for concealed Asbestos-containing Materials (ACM) and/or other regulated materials, 
this report should not be construed to represent all ACM and/or regulated materials within the site(s).  All 
quantities of ACM and/or other regulated materials identified, and all dimensions listed within this report 
are approximate and should be verified On-site.  
 
This inspection report is not intended to be used as the sole basis for soliciting pricing for asbestos 
abatement.  An abatement plan, specification, drawing and/or Variances should be developed to identify 
scope, timing, phasing and remediation means & methods for any asbestos project.  The Linear and/or 
Square Footages (LF / SF) listed within this Report are only approximates.  Abatement Contractor(s) are 
required to visit the building(s) in order to take actual field measurements within each listed location. 
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NYSDOH issued an Interim Guidance Letter, on July 9, 2013, which outlined the approved testing 
alternative for materials containing vermiculite.  Specifically, "...Where TSI, surfacing materials, or other 
PACM or miscellaneous suspect ACM contain greater than 10% vermiculite, Item 198.6 may be used to 
evaluate the asbestos content of the material; provided, however, that any test results using this method 
must be reported with the following conspicuous disclaimer: “This method does not remove vermiculite and 
may underestimate the level of asbestos present in a sample containing greater than 10% vermiculite.”  On 
July 22, 2014, NYSDOH issued a Regulatory Guidance Letter outlining the new approved analytical methods 
for testing sprayed-on fireproofing (SOFP) that contains vermiculite. NYSDOH authorized the use of two 
analytical methods to evaluate the asbestos content of SOFP that contains vermiculite. As per NYSDOH 
Guidelines, “After October 31, 2014, one of the new methods must be used to test SOF-V, regardless of the 
percent of vermiculite.”  On May 6, 2016, NYSDOH issued a Regulatory Guidance Letter outlining the new 
protocol for analytical procedure for surfacing materials (ie. plaster, stucco, etc.) that contain vermiculite.  
As per NYSDOH Guidelines, “The original July 2013 and July 2014 letters addressed SOF-V only. Both NYS 
DOH’s Item 198.8 and RJ Lee Group Method 055 shall now be applied to test for vermiculite in other Surfacing 
Material (SM) as defined in 12 NYCRR Part 56 (NYS Industrial Code Rule 56).” 
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ISSUED	FOR:

Renovation HazMat Survey
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*** All windows have asbestos sealants under new 
sealants and trim ***
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Throughout
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ACM	LEGEND:	(see	report	for	details)

3 Assumed Electrical Components
Throughout

4 Window Glazing Compound Soft Black

8 Mastic Black Under 12"x12" Floor Tile 
White w/ Gray Mottles

3

4

4

8 8

8

8 8

*** All windows have asbestos sealants under new 
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ASBESTOS ANALYTICAL RESULTS 



Client Name:

223012052

Adelaide Environmental Health

MIDD: 22005.00-IN;  Twin Towers MS;  112 Grand Avenue, Middletown, NY 10940

AmeriSci Job #: Page 1 of 2

Table I
Summary of Bulk Asbestos Analysis Results

Client Sample#

Sample
Weight
(gram)

Heat
Sensitive

Organic %

Acid
Soluble

Inorganic %

Insoluble
Non-Asbestos

Inorganic %
HG

Area
** Asbestos % by

PLM/DS
** Asbestos % by

TEM
AmeriSci
Sample #

01 1 1 0.192 44.3 33.7 17.0 Chrysotile 4.9 NA

Floor Level: 1 / Rm. 107 - Caulk At Ty Of OpeningLocation:

02 2 1 0.163 46.4 33.4 20.2 NA/PS NA

Floor Level: 1 / Rm. 107 - Caulk At Ty Of OpeningLocation:

03 3 2 0.233 35.1 36.1 21.5 Chrysotile 7.2 NA

Floor Level: 1 / Rm. 107 - Brown Sealant At Wood OpeningLocation:

04 4 2 0.262 34.1 34.9 31.0 NA/PS NA

Floor Level: 1 / Rm. 107 - Brown Sealant At Wood OpeningLocation:

05 5 3 0.189 41.6 20.7 30.2 Chrysotile 7.5 NA

Floor Level: 1 / Rm. 107 - Caulk Under New CaulkLocation:

06 6 3 0.266 41.6 17.8 40.6 NA/PS NA

Floor Level: 1 / Rm. 107 - Caulk Under New CaulkLocation:

07 7 4 ---- ---- ---- ---- NAD NA

Floor Level: 1 / Exterior - Sidewalk ConcreteLocation:

08 8 4 ---- ---- ---- ---- NAD NA

Floor Level: 1 / Exterior - Sidewalk ConcreteLocation:

09 9 5 0.180 45.9 40.5 13.6 NAD NAD

Floor Level: 1 / Exterior - Sidewalk Sealant (Caulk)Location:

10 10 5 0.217 45.3 34.0 20.7 NAD NAD

Floor Level: 1 / Exterior - Sidewalk Sealant (Caulk)Location:

11 11 6 0.251 71.3 10.6 18.1 NAD NAD

Floor Level: 1 / Exterior - Javelin SurfaceLocation:

12 12 6 0.253 67.4 11.0 21.6 NAD NAD

Floor Level: 1 / Exterior - Javelin SurfaceLocation:

See Reporting notes on last page



Client Name:

223012052

Adelaide Environmental Health

MIDD: 22005.00-IN;  Twin Towers MS;  112 Grand Avenue, Middletown, NY 10940

AmeriSci Job #: Page 2 of 2

Table I
Summary of Bulk Asbestos Analysis Results

Client Sample#

Sample
Weight
(gram)

Heat
Sensitive

Organic %

Acid
Soluble

Inorganic %

Insoluble
Non-Asbestos

Inorganic %
HG

Area
** Asbestos % by

PLM/DS
** Asbestos % by

TEM
AmeriSci
Sample #

**Quantitative Analysis (Semi/Full); Bulk Asbestos Analysis - PLM by Appd E to Subpt E, 40 CFR 763 or  NYSDOH ELAP 198.1 for New York friable samples or NYSDOH ELAP 198.6 for New York NOB samples;
TEM (Semi/Full) by EPA 600/R-93/116 (or NYSDOH ELAP 198.4; for New York samples). Analysis using Hitachi, Model H600-Noran 7 System, Microscope, Serial #: 542-26-10. NAD = no asbestos detected
during a quantitative analysis; NA = not analyzed; Trace = <1%; (SOF-V) = Sprayed On Fireproofing containing Vermiculite; (SM-V) = Surfacing Material containing Vermiculite; Quantitation for beginning
weights of <0.1 grams should be considered as qualitative only; Qualitative Analysis: Asbestos analysis results of "Present" or "NVA = No Visible Asbestos" represents results for Qualitative PLM or TEM
Analysis only (no accreditation coverage available from any regulatory agency for qualitative analyses): NVLAP (PLM) 200546-0, NYSDOH ELAP Lab 11480, NJ Lab ID  #NY031.

Warning Note: PLM limitation, only TEM will resolve fibers <0.25 micrometers in diameter. TEM bulk analysis is representative of the fine grained matrix material and may not be representative of non-
uniformly dispersed debris for which PLM evaluation is recommended (i.e. soils and other heterogenous materials).

Analyzed by: Feyza Gungor
Date: 1/18/2023

Reviewed by: Feyza Gungor



AmeriSci New York
117 EAST 30TH ST.

NEW YORK, NY  10016
TEL: (212) 679-8600 • FAX: (212) 679-3114

01/17/23 AmeriSci Job # 223012052
01/18/23

ELAP # 11480 1 3
MIDD: 22005.00-IN;  Twin Towers MS;  112 Grand Avenue,
Middletown, NY 10940

PLM Bulk Asbestos Report
Date Received
Date Examined

RE:
ofPage

P.O. #
Adelaide Environmental Health

1511 Rte. 22 Suite C24

Brewster, NY  10509

Attn: John Soter

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

Yes1 223012052-01 4.9%
Floor Level: 1 / Rm. 107 - Caulk At Ty Of Opening1

Beige, Homogeneous, Fibrous, Bulk Material
Chrysotile  4.9 %
Non-fibrous 17%

(by NYS ELAP 198.6)
by Ivan H. Reyes
on 01/18/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

2 223012052-02 NA/PS
Floor Level: 1 / Rm. 107 - Caulk At Ty Of Opening1

Bulk Material

Location:

Analyst Description:
Asbestos Types:

Other Material:

Yes3 223012052-03 7.2%
Floor Level: 1 / Rm. 107 - Brown Sealant At Wood Opening2

Brown, Homogeneous, Fibrous, Bulk Material
Chrysotile  7.2 %
Non-fibrous 21.5%

(by NYS ELAP 198.6)
by Ivan H. Reyes
on 01/18/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

4 223012052-04 NA/PS
Floor Level: 1 / Rm. 107 - Brown Sealant At Wood Opening2

Bulk Material

Location:

Analyst Description:
Asbestos Types:

Other Material:

Yes5 223012052-05 7.5%
Floor Level: 1 / Rm. 107 - Caulk Under New Caulk3

Brown, Homogeneous, Fibrous, Bulk Material
Chrysotile  7.5 %
Non-fibrous 30.2%

(by NYS ELAP 198.6)
by Ivan H. Reyes
on 01/18/23

See Reporting notes on last page



AmeriSci Job #: 223012052 Page 2 of 3

MIDD: 22005.00-IN;  Twin Towers MS;  112 Grand Avenue,
Middletown, NY 10940

PLM Bulk Asbestos Report
Client Name: Adelaide Environmental Health

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

6 223012052-06 NA/PS
Floor Level: 1 / Rm. 107 - Caulk Under New Caulk3

Bulk Material

Location:

Analyst Description:
Asbestos Types:

Other Material:

No7 223012052-07 NAD
Floor Level: 1 / Exterior - Sidewalk Concrete4

Brown, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Ivan H. Reyes
on 01/18/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

No8 223012052-08 NAD
Floor Level: 1 / Exterior - Sidewalk Concrete4

Brown, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Ivan H. Reyes
on 01/18/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

No9 223012052-09 NAD
Floor Level: 1 / Exterior - Sidewalk Sealant (Caulk)5

Gray, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 13.6%

(by NYS ELAP 198.6)
by Ivan H. Reyes
on 01/18/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

No10 223012052-10 NAD
Floor Level: 1 / Exterior - Sidewalk Sealant (Caulk)5

Gray, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 20.7%

(by NYS ELAP 198.6)
by Ivan H. Reyes
on 01/18/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

No11 223012052-11 NAD
Floor Level: 1 / Exterior - Javelin Surface6

Black/Red, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 18.1%

(by NYS ELAP 198.6)
by Ivan H. Reyes
on 01/18/23

See Reporting notes on last page



AmeriSci Job #: 223012052 Page 3 of 3

MIDD: 22005.00-IN;  Twin Towers MS;  112 Grand Avenue,
Middletown, NY 10940

PLM Bulk Asbestos Report
Client Name: Adelaide Environmental Health

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

No12 223012052-12 NAD
Floor Level: 1 / Exterior - Javelin Surface6

Black/Red, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 21.6%

(by NYS ELAP 198.6)
by Ivan H. Reyes
on 01/18/23

Reporting Notes:

*NAD/NSD =no asbestos detected; NA =not analyzed; NA/PS=not analyzed/positive stop, (SOF-V) = Sprayed On Fireproofing containing Vermiculite;
(SM-V) = Surfacing Material containing Vermiculite; PLM Bulk Asbestos Analysis using Olympus, Model BH-2 Pol Scope, Microscope, Serial #: 229915, by
Appd E to Subpt E, 40 CFR 763 quantified by either CVES or 400 pt ct as noted for each analysis (NVLAP 200546-0), ELAP PLM Method 198.1 for NY
friable samples, which includes the identification and quantitation of vermiculite, or  ELAP 198.6 for NOB samples, or EPA 400 pt ct by  EPA 600-
M4-82-020 (NY ELAP Lab 11480); Note:PLM is not consistently reliable in detecting asbestos in floor coverings and similar non-friable organically bound
materials.  NAD or Trace results by PLM are inconclusive, TEM is currently the only method that can be used to determine if this material can be
considered or treated as non asbestos-containing in NY State (also see EPA Advisory for floor tile, FR 59,146,38970,8/1/94) National Institute of Standards
and Technology Accreditation requirements mandate that this report must not be reproduced except in full without the approval of the lab.This PLM
report relates ONLY to the items tested. RI Cert AAL-094, CT Cert PH-0186, Mass Cert AA000054, NJ Lab ID  #NY031.

                                                    ____________END OF REPORT___________

Analyzed by: Ivan H. Reyes
Date: 1/18/2023

Reviewed by: Feyza Gungor





Lab Number
Client Sample 
Identification Appearance

Percentage 
Matrix Material

Percentage non-
Asbestos Fibers

Chrysotile 
Percentage

Amphibole 
Percentage

Total 
Percentage

062200925-0001 001-V1

Tan
Fibrous

Homogeneous 100 0.0
No Asbestos 

Detected
No Asbestos 

Detected
No Asbestos 

Detected

062200925-0002 001-V2

Tan
Fibrous

Homogeneous 100 0.0
No Asbestos 

Detected
No Asbestos 

Detected
No Asbestos 

Detected

062200925-0003 001-V3

Tan
Fibrous

Homogeneous 100 0.0
No Asbestos 

Detected
No Asbestos 

Detected
No Asbestos 

Detected

062200925-0004 001-V4

Tan
Fibrous

Homogeneous 100 0.0
No Asbestos 

Detected
No Asbestos 

Detected
No Asbestos 

Detected

062200925-0005 001-V5

Tan
Fibrous

Homogeneous 100 0.0
No Asbestos 

Detected
No Asbestos 

Detected
No Asbestos 

Detected

062200925-0006 001-V6

Tan
Fibrous

Homogeneous 100 0.0
No Asbestos 

Detected
No Asbestos 

Detected
No Asbestos 

Detected

062200925-0007 001-V7

Tan
Fibrous

Homogeneous 100 0.0
No Asbestos 

Detected
No Asbestos 

Detected
No Asbestos 

Detected

Asbestos Analysis of NYS ELAP Method 198.8
 PLM Analysis for Asbestos in Bulk Surfacing Materials Containing Vermiculite

Stephanie Soter
Adelaide Associates, LLC
1511 Route 22
Suite C-24

MIDD: 22005.00-IN

062200925
ADEL50

845-278-7710
ssoter@adelaidellc.com

01/12/2022
01/21/2022

EMSL ANALYTICAL, INC.
528 Mineola Avenue

carleplacelab@emsl.com | http://www.EMSL.com
Phone/Fax: (516)997-7251 / (516)997-7528

Attention:

Project Name:

Phone:
Email:

Collected:
Received:

EMSL ORDER ID:
EMSL CUSTOMER ID:

Customer PO:
EMSL Project ID:

Carle Place, NY 11514

Analyzed: 1/26/2022
Reported: 1/26/2022

062200925-ADEL50-R0 Page 2 of 10

mailto:ssoter@adelaidellc.com
mailto:carleplacelab@emsl.com
http://www.EMSL.com


06

EMSL Sample ID Crucible ID: V1

Analyst Date
Gravimetric Prep LV 1/25/2022

Chrysotile Analysis SJ 1/26/2022

Centrifugation Date AS 1/27/2022
Amphibole Analysis SJ 1/27/2022

Color Tan Stereoscopic % Asbestos 0
Texture Fibrous

Homogeneity Homogeneous Vermiculite Detected Yes

Visual %  Calc %
45.8263 0
49.0166 0

3.1903
Temperature (C°):

48.5061 ┷ RI ‖RI Morphology Sign Pleochorism Birefringence Fiber Color Extinction
2.6798
0.5105

16.0016

8.2737

8.6697
8.6415 0.3258
0.3678 Temperature (C°)

11.5287 ┷ RI ‖RI Morphology Sign Pleochorism Birefringence Fiber Color Extinction

8.5153
9.3070
9.3081 0.0118
0.7928
1.5192

47.6193
24.8503 None

Analyzed PTCT Chrysotile Non-Empty PTCT: Chrysotile Non-Empty
400 Slide 1: 0 50 Slide 5: 0 50
0 Slide 2: 0 50 Slide 6: 0 50

0.00 Slide 3: 0 50 Slide 7: 0 50
0.0000 Slide 4: 0 50 Slide 8: 0 50

9.3031

9.3019 0.0129
0.7866
8.2842
8.4304
8.4314 0.0119
0.1472 None
4.6504

Analyzed PTCT Amphibole Non-Empty PTCT Amphibole Non-Empty
400 Slide 1: 0 50 Slide 5: 0 50
0 Slide 2: 0 50 Slide 6: 0 50

0.00 Slide 3: 0 50 Slide 7: 0 50
0.0000 Slide 4: 0 50 Slide 8: 0 50
0.0000

Asbestos Analysis of NYS ELAP Method 198.8
 PLM Analysis for Asbestos in Bulk Surfacing Materials Containing Vermiculite

Bench Sheet
062200925-0001

Initial Weights* Non-Asbestos Fiber Optical Property

Stereoscopic

Weight of Sub-Sample
Ashing Chrysotile Identification Optical Properties

Weight of Crucible & Ash

Weight of Crucible
Weight of Crucible and Sub Sample

Acid Treatment/ Flotation

Weight of Dish for Floats
%Diff

Criteria <3%Weight of Dish & Floats- 1

Weight of Ash

Weight Loss During Ashing
Weight Percent Organic and Water

Weight of Dish & Filter for Residue %Diff
Criteria <3%Weight of Dish & Filter & Residue- 1

Weight of Dish & Filter & Residue- 2

Weight of Dish & Floats- 2

Weight of Floats Amphibole Identification Optical Properties
Weight Percent Floats

Weight Percent Residue

PLM Examination of Residue (Chrysotile) Trace Detected?

Weight of Residue

Weight Loss During Acid/Flotation Treatment

Weight Percent Acid-Soluble/Float Materials

1 If greater than 1% no further analysis needed
Heavy Liquid Centrifugation 

%Diff
Criteria <3%

Weight of Dish & Filter & Balance of Residue 
(Post Chrysotile Analysis)- 1

Number of Occupied Points dropdown select

Number of Chrysotile Points
NoPercent Chrysotile by PTCT

Percent Chrysotile in Sample 1

Weight of Dish & Filter & Balance of Residue 
(Post Chrysotile Analysis)- 2
Weight of Balance of Residue

Weight of Dish & Filter for Centrifugate
%Diff

Criteria <3%Weight of Dish & Filter & Centrifugate- 1

PLM Examination of Centrifugate (Amphibole) Trace Detected?
Number of Occupied Points dropdown select

Weight of Dish & Filter & Centrifugate- 2

Weight of Centrifugate

Weight Percent Centrifiugate

Percent of Total Asbestos in Sample * All Weights in grams

Number of Amphibole Points
NoPercent Amphibole by PTCT

Percent Amphibole in Sample

Stephanie Soter
Adelaide Associates, LLC
1511 Route 22
Suite C-24
Brewster, NY 10509

MIDD: 22005.00-IN

062200925
ADEL50

845-278-7710
ssoter@adelaidellc.com

01/12/2022
01/21/2022

EMSL ANALYTICAL, INC.
528 Mineola Avenue

carleplacelab@emsl.com | http://www.EMSL.com
Phone/Fax: (516)997-7251 / (516)997-7528

Attention:

Project Name:

Phone:
Email:

Collected:
Received:

EMSL ORDER ID:
EMSL CUSTOMER ID:

Customer PO:
EMSL Project ID:

Carle Place, NY 11514

Analyzed: 1/26/2022
Reported: 1/26/2022

062200925-ADEL50-R0 Page 3 of 10

mailto:ssoter@adelaidellc.com
mailto:carleplacelab@emsl.com
http://www.EMSL.com


06

EMSL Sample ID Crucible ID: V2

Analyst Date
Gravimetric Prep LV 1/25/2022

Chrysotile Analysis SJ 1/26/2022

Centrifugation Date AS 1/27/2022
Amphibole Analysis SJ 1/27/2022

Color Tan Stereoscopic % Asbestos 0
Texture Fibrous

Homogeneity Homogeneous Vermiculite Detected Yes

Visual %  Calc %
35.7168 0
39.0397 0

3.3229
Temperature (C°):

38.4175 ┷ RI ‖RI Morphology Sign Pleochorism Birefringence Fiber Color Extinction
2.7007
0.6222

18.7246

8.5048

8.6033
8.6024 0.0105
0.0976 Temperature (C°)
2.9372 ┷ RI ‖RI Morphology Sign Pleochorism Birefringence Fiber Color Extinction

8.5165
9.5692
9.5711 0.0199
1.0546
1.5485

46.6009
31.7373 None

Analyzed PTCT Chrysotile Non-Empty PTCT: Chrysotile Non-Empty
400 Slide 1: 0 50 Slide 5: 0 50

0 Slide 2: 0 50 Slide 6: 0 50
0.00 Slide 3: 0 50 Slide 7: 0 50

0.0000 Slide 4: 0 50 Slide 8: 0 50

9.5683

9.5629 0.0565
1.0464
8.5139
8.7695
8.7704 0.0103
0.2565 None
7.7797

Analyzed PTCT Amphibole Non-Empty PTCT Amphibole Non-Empty
400 Slide 1: 0 50 Slide 5: 0 50

0 Slide 2: 0 50 Slide 6: 0 50
0.00 Slide 3: 0 50 Slide 7: 0 50

0.0000 Slide 4: 0 50 Slide 8: 0 50
0.0000

Asbestos Analysis of NYS ELAP Method 198.8
 PLM Analysis for Asbestos in Bulk Surfacing Materials Containing Vermiculite

Bench Sheet
062200925-0002

Initial Weights* Non-Asbestos Fiber Optical Property

Stereoscopic

Weight of Sub-Sample
Ashing Chrysotile Identification Optical Properties

Weight of Crucible & Ash

Weight of Crucible
Weight of Crucible and Sub Sample

Acid Treatment/ Flotation

Weight of Dish for Floats
%Diff

Criteria <3%Weight of Dish & Floats- 1

Weight of Ash

Weight Loss During Ashing
Weight Percent Organic and Water

Weight of Dish & Filter for Residue %Diff
Criteria <3%Weight of Dish & Filter & Residue- 1

Weight of Dish & Filter & Residue- 2

Weight of Dish & Floats- 2

Weight of Floats Amphibole Identification Optical Properties
Weight Percent Floats

Weight Percent Residue

PLM Examination of Residue (Chrysotile) Trace Detected?

Weight of Residue

Weight Loss During Acid/Flotation Treatment

Weight Percent Acid-Soluble/Float Materials

1 If greater than 1% no further analysis needed
Heavy Liquid Centrifugation 

%Diff
Criteria <3%

Weight of Dish & Filter & Balance of Residue 
(Post Chrysotile Analysis)- 1

Number of Occupied Points dropdown select

Number of Chrysotile Points
NoPercent Chrysotile by PTCT

Percent Chrysotile in Sample 1

Weight of Dish & Filter & Balance of Residue 
(Post Chrysotile Analysis)- 2
Weight of Balance of Residue

Weight of Dish & Filter for Centrifugate
%Diff

Criteria <3%Weight of Dish & Filter & Centrifugate- 1

PLM Examination of Centrifugate (Amphibole) Trace Detected?
Number of Occupied Points dropdown select

Weight of Dish & Filter & Centrifugate- 2

Weight of Centrifugate

Weight Percent Centrifiugate

Percent of Total Asbestos in Sample * All Weights in grams

Number of Amphibole Points
NoPercent Amphibole by PTCT

Percent Amphibole in Sample

Stephanie Soter
Adelaide Associates, LLC
1511 Route 22
Suite C-24

MIDD: 22005.00-IN

062200925
ADEL50

845-278-7710
ssoter@adelaidellc.com

01/12/2022
01/21/2022

EMSL ANALYTICAL, INC.
528 Mineola Avenue

carleplacelab@emsl.com | http://www.EMSL.com
Phone/Fax: (516)997-7251 / (516)997-7528

Attention:

Project Name:

Phone:
Email:

Collected:
Received:

EMSL ORDER ID:
EMSL CUSTOMER ID:

Customer PO:
EMSL Project ID:

Carle Place, NY 11514

Analyzed: 1/26/2022
Reported: 1/26/2022

062200925-ADEL50-R0 Page 4 of 10

mailto:ssoter@adelaidellc.com
mailto:carleplacelab@emsl.com
http://www.EMSL.com


06

EMSL Sample ID Crucible ID: V3

Analyst Date
Gravimetric Prep LV 1/25/2022

Chrysotile Analysis SJ 1/26/2022

Centrifugation Date AS 1/27/2022
Amphibole Analysis SJ 1/27/2022

Color Tan Stereoscopic % Asbestos 0
Texture Fibrous

Homogeneity Homogeneous Vermiculite Detected Yes

Visual %  Calc %
38.5721 0
41.8748 0

3.3027
Temperature (C°):

41.3344 ┷ RI ‖RI Morphology Sign Pleochorism Birefringence Fiber Color Extinction
2.7623
0.5404

16.3624

8.2812
8.4829
8.4813 0.0189
0.2001 Temperature (C°)
6.0587 ┷ RI ‖RI Morphology Sign Pleochorism Birefringence Fiber Color Extinction

8.2953
9.2801
9.2813 0.0129
0.9860
1.5762

47.7246
29.8544 None

Analyzed PTCT Chrysotile Non-Empty PTCT: Chrysotile Non-Empty
400 Slide 1: 0 50 Slide 5: 0 50

0 Slide 2: 0 50 Slide 6: 0 50
0.00 Slide 3: 0 50 Slide 7: 0 50

0.0000 Slide 4: 0 50 Slide 8: 0 50

9.2751

9.2704 0.0507
0.9751
8.2913
8.4694
8.4702 0.0094
0.1789 None
5.4773

Analyzed PTCT Amphibole Non-Empty PTCT Amphibole Non-Empty
400 Slide 1: 0 50 Slide 5: 0 50

0 Slide 2: 0 50 Slide 6: 0 50
0.00 Slide 3: 0 50 Slide 7: 0 50

0.0000 Slide 4: 0 50 Slide 8: 0 50
0.0000

Asbestos Analysis of NYS ELAP Method 198.8
 PLM Analysis for Asbestos in Bulk Surfacing Materials Containing Vermiculite

Bench Sheet
062200925-0003

Initial Weights* Non-Asbestos Fiber Optical Property

Stereoscopic

Weight of Sub-Sample
Ashing Chrysotile Identification Optical Properties

Weight of Crucible & Ash

Weight of Crucible
Weight of Crucible and Sub Sample

Acid Treatment/ Flotation

Weight of Dish for Floats %Diff
Criteria <3%Weight of Dish & Floats- 1

Weight of Ash

Weight Loss During Ashing
Weight Percent Organic and Water

Weight of Dish & Filter for Residue %Diff
Criteria <3%Weight of Dish & Filter & Residue- 1

Weight of Dish & Filter & Residue- 2

Weight of Dish & Floats- 2

Weight of Floats Amphibole Identification Optical Properties
Weight Percent Floats

Weight Percent Residue

PLM Examination of Residue (Chrysotile) Trace Detected?

Weight of Residue

Weight Loss During Acid/Flotation Treatment

Weight Percent Acid-Soluble/Float Materials

1 If greater than 1% no further analysis needed
Heavy Liquid Centrifugation 

%Diff
Criteria <3%

Weight of Dish & Filter & Balance of Residue 
(Post Chrysotile Analysis)- 1

Number of Occupied Points dropdown select

Number of Chrysotile Points
NoPercent Chrysotile by PTCT

Percent Chrysotile in Sample 1

Weight of Dish & Filter & Balance of Residue 
(Post Chrysotile Analysis)- 2
Weight of Balance of Residue

Weight of Dish & Filter for Centrifugate
%Diff

Criteria <3%Weight of Dish & Filter & Centrifugate- 1

PLM Examination of Centrifugate (Amphibole) Trace Detected?
Number of Occupied Points dropdown select

Weight of Dish & Filter & Centrifugate- 2

Weight of Centrifugate

Weight Percent Centrifiugate

Percent of Total Asbestos in Sample * All Weights in grams

Number of Amphibole Points
NoPercent Amphibole by PTCT

Percent Amphibole in Sample

Stephanie Soter
Adelaide Associates, LLC
1511 Route 22
Suite C-24

MIDD: 22005.00-IN

062200925
ADEL50

845-278-7710
ssoter@adelaidellc.com

01/12/2022
01/21/2022

EMSL ANALYTICAL, INC.
528 Mineola Avenue

carleplacelab@emsl.com | http://www.EMSL.com
Phone/Fax: (516)997-7251 / (516)997-7528

Attention:

Project Name:

Phone:
Email:

Collected:
Received:

EMSL ORDER ID:
EMSL CUSTOMER ID:

Customer PO:
EMSL Project ID:

Carle Place, NY 11514

Analyzed: 1/26/2022
Reported: 1/26/2022

062200925-ADEL50-R0 Page 5 of 10

mailto:ssoter@adelaidellc.com
mailto:carleplacelab@emsl.com
http://www.EMSL.com


06

EMSL Sample ID Crucible ID: V4

Analyst Date
Gravimetric Prep LV 1/25/2022

Chrysotile Analysis SJ 1/26/2022

Centrifugation Date AS 1/27/2022
Amphibole Analysis SJ 1/27/2022

Color Tan Stereoscopic % Asbestos 0
Texture Fibrous

Homogeneity Homogeneous Vermiculite Detected Yes

Visual %  Calc %
34.8761 0
38.2640 0

3.3879
Temperature (C°):

37.7257 ┷ RI ‖RI Morphology Sign Pleochorism Birefringence Fiber Color Extinction
2.8496
0.5383

15.8889

8.2486
8.3505
8.3503 0.0024
0.1017 Temperature (C°)
3.0019 ┷ RI ‖RI Morphology Sign Pleochorism Birefringence Fiber Color Extinction

8.2661
9.3608
9.3470 0.1475
1.0809
1.6670

49.2045
31.9047 None

Analyzed PTCT Chrysotile Non-Empty PTCT: Chrysotile Non-Empty
400 Slide 1: 0 50 Slide 5: 0 50

0 Slide 2: 0 50 Slide 6: 0 50
0.00 Slide 3: 0 50 Slide 7: 0 50

0.0000 Slide 4: 0 50 Slide 8: 0 50

9.3414

9.3353 0.0653
1.0692
8.2594
8.5036
8.5041 0.0059
0.2447 None
7.3018

Analyzed PTCT Amphibole Non-Empty PTCT Amphibole Non-Empty
400 Slide 1: 0 50 Slide 5: 0 50

0 Slide 2: 0 50 Slide 6: 0 50
0.00 Slide 3: 0 50 Slide 7: 0 50

0.0000 Slide 4: 0 50 Slide 8: 0 50
0.0000

Asbestos Analysis of NYS ELAP Method 198.8
 PLM Analysis for Asbestos in Bulk Surfacing Materials Containing Vermiculite

Bench Sheet
062200925-0004

Initial Weights* Non-Asbestos Fiber Optical Property

Stereoscopic

Weight of Sub-Sample
Ashing Chrysotile Identification Optical Properties

Weight of Crucible & Ash

Weight of Crucible
Weight of Crucible and Sub Sample

Acid Treatment/ Flotation

Weight of Dish for Floats %Diff
Criteria <3%Weight of Dish & Floats- 1

Weight of Ash

Weight Loss During Ashing
Weight Percent Organic and Water

Weight of Dish & Filter for Residue %Diff
Criteria <3%Weight of Dish & Filter & Residue- 1

Weight of Dish & Filter & Residue- 2

Weight of Dish & Floats- 2

Weight of Floats Amphibole Identification Optical Properties
Weight Percent Floats

Weight Percent Residue

PLM Examination of Residue (Chrysotile) Trace Detected?

Weight of Residue

Weight Loss During Acid/Flotation Treatment

Weight Percent Acid-Soluble/Float Materials

1 If greater than 1% no further analysis needed
Heavy Liquid Centrifugation 

%Diff
Criteria <3%

Weight of Dish & Filter & Balance of Residue 
(Post Chrysotile Analysis)- 1

Number of Occupied Points dropdown select

Number of Chrysotile Points
NoPercent Chrysotile by PTCT

Percent Chrysotile in Sample 1

Weight of Dish & Filter & Balance of Residue 
(Post Chrysotile Analysis)- 2
Weight of Balance of Residue

Weight of Dish & Filter for Centrifugate
%Diff

Criteria <3%Weight of Dish & Filter & Centrifugate- 1

PLM Examination of Centrifugate (Amphibole) Trace Detected?
Number of Occupied Points dropdown select

Weight of Dish & Filter & Centrifugate- 2

Weight of Centrifugate

Weight Percent Centrifiugate

Percent of Total Asbestos in Sample * All Weights in grams

Number of Amphibole Points
NoPercent Amphibole by PTCT

Percent Amphibole in Sample

Stephanie Soter
Adelaide Associates, LLC
1511 Route 22
Suite C-24

MIDD: 22005.00-IN

062200925
ADEL50

845-278-7710
ssoter@adelaidellc.com

01/12/2022
01/21/2022

EMSL ANALYTICAL, INC.
528 Mineola Avenue

carleplacelab@emsl.com | http://www.EMSL.com
Phone/Fax: (516)997-7251 / (516)997-7528

Attention:

Project Name:

Phone:
Email:

Collected:
Received:

EMSL ORDER ID:
EMSL CUSTOMER ID:

Customer PO:
EMSL Project ID:

Carle Place, NY 11514

Analyzed: 1/26/2022
Reported: 1/26/2022

062200925-ADEL50-R0 Page 6 of 10

mailto:ssoter@adelaidellc.com
mailto:carleplacelab@emsl.com
http://www.EMSL.com


06

EMSL Sample ID Crucible ID: V5

Analyst Date
Gravimetric Prep LV 1/25/2022

Chrysotile Analysis SJ 1/25/2022

Centrifugation Date AS 1/27/2022
Amphibole Analysis SJ 1/27/2022

Color Tan Stereoscopic % Asbestos 0
Texture Fibrous

Homogeneity Homogeneous Vermiculite Detected Yes

Visual %  Calc %
34.5615 0
38.0031 0

3.4416
Temperature (C°):

37.4505 ┷ RI ‖RI Morphology Sign Pleochorism Birefringence Fiber Color Extinction
2.8890
0.5526

16.0565

8.2786
8.4058
8.4063 0.0059
0.1277 Temperature (C°)
3.7105 ┷ RI ‖RI Morphology Sign Pleochorism Birefringence Fiber Color Extinction

8.2850
9.4582
9.4085 0.5269
1.1235
1.6378

47.5883
32.6447 None

Analyzed PTCT Chrysotile Non-Empty PTCT: Chrysotile Non-Empty
400 Slide 1: 0 50 Slide 5: 0 50

0 Slide 2: 0 50 Slide 6: 0 50
0.00 Slide 3: 0 50 Slide 7: 0 50

0.0000 Slide 4: 0 50 Slide 8: 0 50

9.3986

9.3744 0.2578
1.0894
8.2808
8.4768
8.4767 0.0012
0.1959 None
5.8703

Analyzed PTCT Amphibole Non-Empty PTCT Amphibole Non-Empty
400 Slide 1: 0 50 Slide 5: 0 50

0 Slide 2: 0 50 Slide 6: 0 50
0.00 Slide 3: 0 50 Slide 7: 0 50

0.0000 Slide 4: 0 50 Slide 8: 0 50
0.0000

Asbestos Analysis of NYS ELAP Method 198.8
 PLM Analysis for Asbestos in Bulk Surfacing Materials Containing Vermiculite

Bench Sheet
062200925-0005

Initial Weights* Non-Asbestos Fiber Optical Property

Stereoscopic

Weight of Sub-Sample
Ashing Chrysotile Identification Optical Properties

Weight of Crucible & Ash

Weight of Crucible
Weight of Crucible and Sub Sample

Acid Treatment/ Flotation

Weight of Dish for Floats %Diff
Criteria <3%Weight of Dish & Floats- 1

Weight of Ash

Weight Loss During Ashing
Weight Percent Organic and Water

Weight of Dish & Filter for Residue %Diff
Criteria <3%Weight of Dish & Filter & Residue- 1

Weight of Dish & Filter & Residue- 2

Weight of Dish & Floats- 2

Weight of Floats Amphibole Identification Optical Properties
Weight Percent Floats

Weight Percent Residue

PLM Examination of Residue (Chrysotile) Trace Detected?

Weight of Residue

Weight Loss During Acid/Flotation Treatment

Weight Percent Acid-Soluble/Float Materials

1 If greater than 1% no further analysis needed
Heavy Liquid Centrifugation 

%Diff
Criteria <3%

Weight of Dish & Filter & Balance of Residue 
(Post Chrysotile Analysis)- 1

Number of Occupied Points dropdown select

Number of Chrysotile Points
NoPercent Chrysotile by PTCT

Percent Chrysotile in Sample 1

Weight of Dish & Filter & Balance of Residue 
(Post Chrysotile Analysis)- 2
Weight of Balance of Residue

Weight of Dish & Filter for Centrifugate
%Diff

Criteria <3%Weight of Dish & Filter & Centrifugate- 1

PLM Examination of Centrifugate (Amphibole) Trace Detected?
Number of Occupied Points dropdown select

Weight of Dish & Filter & Centrifugate- 2

Weight of Centrifugate

Weight Percent Centrifiugate

Percent of Total Asbestos in Sample * All Weights in grams

Number of Amphibole Points
NoPercent Amphibole by PTCT

Percent Amphibole in Sample

Stephanie Soter
Adelaide Associates, LLC
1511 Route 22
Suite C-24

MIDD: 22005.00-IN

062200925
ADEL50

845-278-7710
ssoter@adelaidellc.com

01/12/2022
01/21/2022

EMSL ANALYTICAL, INC.
528 Mineola Avenue

carleplacelab@emsl.com | http://www.EMSL.com
Phone/Fax: (516)997-7251 / (516)997-7528

Attention:

Project Name:

Phone:
Email:

Collected:
Received:

EMSL ORDER ID:
EMSL CUSTOMER ID:

Customer PO:
EMSL Project ID:

Carle Place, NY 11514

Analyzed: 1/26/2022
Reported: 1/26/2022

062200925-ADEL50-R0 Page 7 of 10

mailto:ssoter@adelaidellc.com
mailto:carleplacelab@emsl.com
http://www.EMSL.com


06

EMSL Sample ID Crucible ID: V6

Analyst Date
Gravimetric Prep LV 1/25/2022

Chrysotile Analysis SJ 1/26/2022

Centrifugation Date AS 1/27/2022
Amphibole Analysis SJ 1/27/2022

Color Tan Stereoscopic % Asbestos 0
Texture Fibrous

Homogeneity Homogeneous Vermiculite Detected Yes

Visual %  Calc %
44.1528 0
47.6025 0

3.4497
Temperature (C°):

47.0324 ┷ RI ‖RI Morphology Sign Pleochorism Birefringence Fiber Color Extinction
2.8796
0.5701

16.5261

8.5020
8.5408
8.5409 0.0012
0.0389 Temperature (C°)
1.1276 ┷ RI ‖RI Morphology Sign Pleochorism Birefringence Fiber Color Extinction

8.2841
9.4050
9.3965 0.0904
1.1124
1.7283

50.1000
32.2463 None

Analyzed PTCT Chrysotile Non-Empty PTCT: Chrysotile Non-Empty
400 Slide 1: 0 50 Slide 5: 0 50

0 Slide 2: 0 50 Slide 6: 0 50
0.00 Slide 3: 0 50 Slide 7: 0 50

0.0000 Slide 4: 0 50 Slide 8: 0 50

9.3886

9.3846 0.0426
1.1005
8.7784
9.0687
9.0478 0.2307
0.2694 None
7.8938

Analyzed PTCT Amphibole Non-Empty PTCT Amphibole Non-Empty
400 Slide 1: 0 50 Slide 5: 0 50

0 Slide 2: 0 50 Slide 6: 0 50
0.00 Slide 3: 0 50 Slide 7: 0 50

0.0000 Slide 4: 0 50 Slide 8: 0 50
0.0000

Asbestos Analysis of NYS ELAP Method 198.8
 PLM Analysis for Asbestos in Bulk Surfacing Materials Containing Vermiculite

Bench Sheet
062200925-0006

Initial Weights* Non-Asbestos Fiber Optical Property

Stereoscopic

Weight of Sub-Sample
Ashing Chrysotile Identification Optical Properties

Weight of Crucible & Ash

Weight of Crucible
Weight of Crucible and Sub Sample

Acid Treatment/ Flotation

Weight of Dish for Floats %Diff
Criteria <3%Weight of Dish & Floats- 1

Weight of Ash

Weight Loss During Ashing
Weight Percent Organic and Water

Weight of Dish & Filter for Residue %Diff
Criteria <3%Weight of Dish & Filter & Residue- 1

Weight of Dish & Filter & Residue- 2

Weight of Dish & Floats- 2

Weight of Floats Amphibole Identification Optical Properties
Weight Percent Floats

Weight Percent Residue

PLM Examination of Residue (Chrysotile) Trace Detected?

Weight of Residue

Weight Loss During Acid/Flotation Treatment

Weight Percent Acid-Soluble/Float Materials

1 If greater than 1% no further analysis needed
Heavy Liquid Centrifugation 

%Diff
Criteria <3%

Weight of Dish & Filter & Balance of Residue 
(Post Chrysotile Analysis)- 1

Number of Occupied Points dropdown select

Number of Chrysotile Points
NoPercent Chrysotile by PTCT

Percent Chrysotile in Sample 1

Weight of Dish & Filter & Balance of Residue 
(Post Chrysotile Analysis)- 2
Weight of Balance of Residue

Weight of Dish & Filter for Centrifugate
%Diff

Criteria <3%Weight of Dish & Filter & Centrifugate- 1

PLM Examination of Centrifugate (Amphibole) Trace Detected?
Number of Occupied Points dropdown select

Weight of Dish & Filter & Centrifugate- 2

Weight of Centrifugate

Weight Percent Centrifiugate

Percent of Total Asbestos in Sample * All Weights in grams

Number of Amphibole Points
NoPercent Amphibole by PTCT

Percent Amphibole in Sample

Stephanie Soter
Adelaide Associates, LLC
1511 Route 22
Suite C-24

MIDD: 22005.00-IN

062200925
ADEL50

845-278-7710
ssoter@adelaidellc.com

01/12/2022
01/21/2022

EMSL ANALYTICAL, INC.
528 Mineola Avenue

carleplacelab@emsl.com | http://www.EMSL.com
Phone/Fax: (516)997-7251 / (516)997-7528

Attention:

Project Name:

Phone:
Email:

Collected:
Received:

EMSL ORDER ID:
EMSL CUSTOMER ID:

Customer PO:
EMSL Project ID:

Carle Place, NY 11514

Analyzed: 1/26/2022
Reported: 1/26/2022

062200925-ADEL50-R0 Page 8 of 10

mailto:ssoter@adelaidellc.com
mailto:carleplacelab@emsl.com
http://www.EMSL.com


06

EMSL Sample ID Crucible ID: V7

Analyst Date
Gravimetric Prep LV 1/25/2022

Chrysotile Analysis SJ 1/26/2022

Centrifugation Date AS 1/27/2022
Amphibole Analysis SJ 1/27/2022

Color Tan Stereoscopic % Asbestos 0
Texture Fibrous

Homogeneity Homogeneous Vermiculite Detected Yes

Visual %  Calc %
33.6725 0
37.1712 0

3.4987
Temperature (C°):

36.5030 ┷ RI ‖RI Morphology Sign Pleochorism Birefringence Fiber Color Extinction
2.8305
0.6682

19.0985

8.2710
8.4242
8.4251 0.0107
0.1541 Temperature (C°)
4.4045 ┷ RI ‖RI Morphology Sign Pleochorism Birefringence Fiber Color Extinction

8.2637
9.3489
9.3485 0.0043
1.0848
1.5916

45.4912
31.0058 None

Analyzed PTCT Chrysotile Non-Empty PTCT: Chrysotile Non-Empty
400 Slide 1: 0 50 Slide 5: 0 50

0 Slide 2: 0 50 Slide 6: 0 50
0.00 Slide 3: 0 50 Slide 7: 0 50

0.0000 Slide 4: 0 50 Slide 8: 0 50

9.3465

9.3428 0.0396
1.0791
8.0673
8.2896
8.2900 0.0048
0.2227 None
6.3988

Analyzed PTCT Amphibole Non-Empty PTCT Amphibole Non-Empty
400 Slide 1: 0 50 Slide 5: 0 50

0 Slide 2: 0 50 Slide 6: 0 50
0.00 Slide 3: 0 50 Slide 7: 0 50

0.0000 Slide 4: 0 50 Slide 8: 0 50
0.0000

Asbestos Analysis of NYS ELAP Method 198.8
 PLM Analysis for Asbestos in Bulk Surfacing Materials Containing Vermiculite

Bench Sheet
062200925-0007

Initial Weights* Non-Asbestos Fiber Optical Property

Stereoscopic

Weight of Sub-Sample
Ashing Chrysotile Identification Optical Properties

Weight of Crucible & Ash

Weight of Crucible
Weight of Crucible and Sub Sample

Acid Treatment/ Flotation

Weight of Dish for Floats %Diff
Criteria <3%Weight of Dish & Floats- 1

Weight of Ash

Weight Loss During Ashing
Weight Percent Organic and Water

Weight of Dish & Filter for Residue %Diff
Criteria <3%Weight of Dish & Filter & Residue- 1

Weight of Dish & Filter & Residue- 2

Weight of Dish & Floats- 2

Weight of Floats Amphibole Identification Optical Properties
Weight Percent Floats

Weight Percent Residue

PLM Examination of Residue (Chrysotile) Trace Detected?

Weight of Residue

Weight Loss During Acid/Flotation Treatment

Weight Percent Acid-Soluble/Float Materials

1 If greater than 1% no further analysis needed
Heavy Liquid Centrifugation 

%Diff
Criteria <3%

Weight of Dish & Filter & Balance of Residue 
(Post Chrysotile Analysis)- 1

Number of Occupied Points dropdown select

Number of Chrysotile Points
NoPercent Chrysotile by PTCT

Percent Chrysotile in Sample 1

Weight of Dish & Filter & Balance of Residue 
(Post Chrysotile Analysis)- 2
Weight of Balance of Residue

Weight of Dish & Filter for Centrifugate
%Diff

Criteria <3%Weight of Dish & Filter & Centrifugate- 1

PLM Examination of Centrifugate (Amphibole) Trace Detected?
Number of Occupied Points dropdown select

Weight of Dish & Filter & Centrifugate- 2

Weight of Centrifugate

Weight Percent Centrifiugate

Percent of Total Asbestos in Sample * All Weights in grams

Number of Amphibole Points
NoPercent Amphibole by PTCT

Percent Amphibole in Sample

Stephanie Soter
Adelaide Associates, LLC
1511 Route 22
Suite C-24

MIDD: 22005.00-IN

062200925
ADEL50

845-278-7710
ssoter@adelaidellc.com

01/12/2022
01/21/2022

EMSL ANALYTICAL, INC.
528 Mineola Avenue

carleplacelab@emsl.com | http://www.EMSL.com
Phone/Fax: (516)997-7251 / (516)997-7528

Attention:

Project Name:

Phone:
Email:

Collected:
Received:

EMSL ORDER ID:
EMSL CUSTOMER ID:

Customer PO:
EMSL Project ID:

Carle Place, NY 11514

Analyzed: 1/26/2022
Reported: 1/26/2022

062200925-ADEL50-R0 Page 9 of 10
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Signature Page

About us

Disclaimers

EMSL maintains liability limited to cost of analysis. Interpretation and use of test results are the responsibility 
of the client. This report relates only to the samples reported above, and may not be reproduced, except in 
full, without written approval by EMSL. EMSL bears no responsibility for sample collection activities or 
analytical method limitations. The report reflects the samples as received. When the information supplied by 
the customer can affect the validity of the results, it will be noted on the report.

EMSL Analytical, Inc. offers a full line of 
analytical solutions for over 30 years 
across North America. For more 
information about our nationally 
accredited locations, vast line of testing 
services, and our food safety solutions 
please visit www.EMSL.com or call (800) 
220-3675. 

Stephanie Soter
Adelaide Associates, LLC
1511 Route 22
Suite C-24

MIDD: 22005.00-IN

062200925
ADEL50

845-278-7710
ssoter@adelaidellc.com

01/12/2022
01/21/2022

EMSL ANALYTICAL, INC.
528 Mineola Avenue

carleplacelab@emsl.com | http://www.EMSL.com
Phone/Fax: (516)997-7251 / (516)997-7528

Attention:

Project Name:

Phone:
Email:

Collected:
Received:

EMSL ORDER ID:
EMSL CUSTOMER ID:

Customer PO:
EMSL Project ID:

Carle Place, NY 11514

Analyzed: 1/26/2022
Reported: 1/26/2022

Initial Report

Daniel Clarke, Asbestos Laboratory Manager

or other approved signatory

Report Date Report Revision Revision Comments
1/26/2022 R0

NYS ELAP ID: Carle Place, NY 11469

Property of EMSL Analytical, Inc. 062200925-ADEL50-R0 Page 10 of 10
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OrderID: 062200925

Page 1 Of 1



Client Name:

222012995

Adelaide Environmental Health

MIDD:22005.00-IN;  Twin Towers MS;  112 Grand Avenue, Middletown, NY 10940

AmeriSci Job #: Page 1 of 1

Table I
Summary of Bulk Asbestos Analysis Results

Client Sample#

Sample
Weight
(gram)

Heat
Sensitive

Organic %

Acid
Soluble

Inorganic %

Insoluble
Non-Asbestos

Inorganic %
HG

Area
** Asbestos % by

PLM/DS
** Asbestos % by

TEM
AmeriSci
Sample #

01 39L2 10 0.307 28.2 29.9 41.8 NAD NAD

3rd Floor - Room 321 - 12 x 12 White W/ Aqua FT MasticLocation:

02 49L2 15 0.170 82.3 6.2 9.8 Chrysotile <0.25 Chrysotile 1.7

3rd Floor - Room 323 Floor - Black MasticLocation:

03 50L2 15 0.145 81.3 8.9 9.8 Chrysotile <0.25 NA/PS

3rd Floor - Room 323 Floor - Black MasticLocation:

04 87L2 32 0.149 85.0 11.5 3.5 NAD NAD

1st Floor - Cafeteria Elevator - 12 x 12 FT Off-White W/ Gray Clear Mastic On WoodLocation:

05 88L2 32 0.098 91.5 6.6 1.9 NAD NAD

1st Floor - Cafeteria Elevator - 12 x 12 FT Off-White W/ Gray Clear Mastic On WoodLocation:

**Quantitative Analysis (Semi/Full); Bulk Asbestos Analysis - PLM by Appd E to Subpt E, 40 CFR 763 or  NYSDOH ELAP 198.1 for New York friable samples or NYSDOH ELAP 198.6 for New York NOB samples;
TEM (Semi/Full) by EPA 600/R-93/116 (or NYSDOH ELAP 198.4; for New York samples). Analysis using Hitachi, Model H7000-Noran 7 System, Microscope, Serial #: 747-05-06. NAD = no asbestos detected
during a quantitative analysis; NA = not analyzed; Trace = <1%; (SOF-V) = Sprayed On Fireproofing containing Vermiculite; (SM-V) = Surfacing Material containing Vermiculite; Quantitation for beginning
weights of <0.1 grams should be considered as qualitative only; Qualitative Analysis: Asbestos analysis results of "Present" or "NVA = No Visible Asbestos" represents results for Qualitative PLM or TEM
Analysis only (no accreditation coverage available from any regulatory agency for qualitative analyses): NVLAP (PLM) 200546-0, NYSDOH ELAP Lab 11480, NJ Lab ID  #NY031.

Warning Note: PLM limitation, only TEM will resolve fibers <0.25 micrometers in diameter. TEM bulk analysis is representative of the fine grained matrix material and may not be representative of non-
uniformly dispersed debris for which PLM evaluation is recommended (i.e. soils and other heterogenous materials).

Analyzed by: Khaalid W. Perine
Date: 1/26/2022

Reviewed by: Khaalid W. Perine



AmeriSci New York
117 EAST 30TH ST.

NEW YORK, NY  10016
TEL: (212) 679-8600 • FAX: (212) 679-3114

01/26/22 AmeriSci Job # 222012995
01/26/22

ELAP # 11480 1 2
MIDD:22005.00-IN;  Twin Towers MS;  112 Grand Avenue,
Middletown, NY 10940

PLM Bulk Asbestos Report
Date Received
Date Examined

RE:
ofPage

P.O. #
Adelaide Environmental Health

1511 Rte. 22 Suite C24

Brewster, NY  10509

Attn: John Soter

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

No39L2 222012995-01 NAD
3rd Floor - Room 321 - 12 x 12 White W/ Aqua FT Mastic10

Black, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 41.8%

(by NYS ELAP 198.6)
by Jared C. Clarke
on 01/26/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

1Yes49L2 222012995-02 Trace (<0.25 % pc)
3rd Floor - Room 323 Floor - Black Mastic15

Black, Homogeneous, Non-Fibrous, Bulk Material
Chrysotile  <0.25 % pc
Non-fibrous 11.5%

(ELAP 400 PC)
by Jared C. Clarke
on 01/26/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

1Yes50L2 222012995-03 Trace (<0.25 % pc)
3rd Floor - Room 323 Floor - Black Mastic15

Black, Homogeneous, Non-Fibrous, Bulk Material
Chrysotile  <0.25 % pc
Non-fibrous 9.8%

(ELAP 400 PC)
by Jared C. Clarke
on 01/26/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No87L2 222012995-04 NAD
1st Floor - Cafeteria Elevator - 12 x 12 FT Off-White W/ Gray Clear Mastic On
Wood

32

Brown, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 3.5%

(by NYS ELAP 198.6)
by Jared C. Clarke
on 01/26/22

Location:

Analyst Description:
Asbestos Types:

Other Material:

No88L2 222012995-05 NAD
1st Floor - Cafeteria Elevator - 12 x 12 FT Off-White W/ Gray Clear Mastic On
Wood

32

Brown, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 1.9%

(by NYS ELAP 198.6)
by Jared C. Clarke
on 01/26/22

See Reporting notes on last page



AmeriSci Job #: 222012995 Page 2 of 2

MIDD:22005.00-IN;  Twin Towers MS;  112 Grand Avenue,
Middletown, NY 10940

PLM Bulk Asbestos Report
Client Name: Adelaide Environmental Health

Reporting Notes:

(1) Sample prepared for analysis by ELAP 198.6 method

*NAD/NSD =no asbestos detected; NA =not analyzed; NA/PS=not analyzed/positive stop, (SOF-V) = Sprayed On Fireproofing containing Vermiculite;
(SM-V) = Surfacing Material containing Vermiculite; PLM Bulk Asbestos Analysis using Motic, Model BA310 Pol Scope, Microscope, Serial #: 1190000326,
by Appd E to Subpt E, 40 CFR 763 quantified by either CVES or 400 pt ct as noted for each analysis (NVLAP 200546-0), ELAP PLM Method 198.1 for NY
friable samples, which includes the identification and quantitation of vermiculite, or  ELAP 198.6 for NOB samples, or EPA 400 pt ct by  EPA 600-
M4-82-020 (NY ELAP Lab 11480); Note:PLM is not consistently reliable in detecting asbestos in floor coverings and similar non-friable organically bound
materials.  NAD or Trace results by PLM are inconclusive, TEM is currently the only method that can be used to determine if this material can be
considered or treated as non asbestos-containing in NY State (also see EPA Advisory for floor tile, FR 59,146,38970,8/1/94) National Institute of Standards
and Technology Accreditation requirements mandate that this report must not be reproduced except in full without the approval of the lab.This PLM
report relates ONLY to the items tested. RI Cert AAL-094, CT Cert PH-0186, Mass Cert AA000054, NJ Lab ID  #NY031.

                                                    ____________END OF REPORT___________

Analyzed by: Jared C. Clarke
Date: 1/26/2022

Reviewed by: Khaalid W. Perine





 

 

 

APPENDIX D 

XRF READINGS 



Adelaide Environmental Heath Associates Inc. 
1511 Route 22, Suite C-24 

Brewster, New York 10509 
Adelaide Project# MIDD:22005.00-IN 

Project Name: Twin Towers Middle School 
Inspector: Jason Fullum 

Page 1 of 1 
 

Reading 
# Date Time Job Number Job Name Space Type Floor Room Component Substrate Color Condition Lead Concentration 

(mg/cm2) Result Inspector 

1 1/16/2023 9:38:16 22005.00 Twin Towers  School  Calibration     1.1 Positive Jason Fullum 
2 1/16/2023 9:38:49 22005.00 Twin Towers  School  Calibration     1.1 Positive Jason Fullum 
3 1/16/2023 9:39:23 22005.00 Twin Towers  School  Calibration     1.2 Positive Jason Fullum 
4 1/16/2023 9:41:24 22005.00 Twin Towers  School Ground Exterior Light Post Metal Brown Intact 0.1 Negative Jason Fullum 
5 1/16/2023 9:46:25 22005.00 Twin Towers  School Ground Exterior Sign Support Metal Green Intact 0.1 Negative Jason Fullum 
6 1/16/2023 10:03:40 22005.00 Twin Towers  School Ground Exterior Fence Post Metal Black Intact 0.2 Negative Jason Fullum 
7 1/16/2023 10:07:54 22005.00 Twin Towers  School  Calibration     1.2 Positive Jason Fullum 
8 1/16/2023 10:08:28 22005.00 Twin Towers  School  Calibration     1.1 Positive Jason Fullum 
9 1/16/2023 10:09:03 22005.00 Twin Towers  School  Calibration     1.2 Positive Jason Fullum 

 



Adelaide Environmental Heath Associates Inc. 
1511 Route 22, Suite C-24 

Brewster, New York 10509 
Adelaide Project# MIDD:22005.00-IN 

Project Name: Twin Towers Middle School 
Inspector: Robert See and Louis Johnson III 

 

Page 1 of 4 
 

Reading 
# Date Time Space Type Floor Room Component Side Substrate Color Condition Lead Concentration 

(mg/cm2) Result 

1 1/11/2022 19:24:39 School  Calibration      1.1 Positive 
2 1/11/2022 19:25:07 School  Calibration      1.1 Positive 
3 1/11/2022 19:25:37 School  Calibration      1.1 Positive 
4 1/11/2022 19:38:16 School 3rd Floor stairway D  Ceiling Ceiling Plaster White Intact 0.1 Negative 
5 1/11/2022 19:39:15 School 3rd Floor stairway D  Trim B Wood White Intact 0.4 Negative 
6 1/11/2022 19:39:46 School 3rd Floor stairway D  Wall B Plaster White Intact 0.3 Negative 
7 1/11/2022 19:40:59 School 3rd Floor Hallway Wall Ceiling Plaster White Intact 0.4 Negative 
8 1/11/2022 19:41:44 School 3rd Floor Hallway Wall A Plaster White Intact -0.2 Negative 
9 1/11/2022 19:42:31 School 3rd Floor stairway D  Window Case A Metal Beige Intact 0.2 Negative 

10 1/11/2022 19:43:24 School 3rd Floor E326 Door Case A Metal Beige Intact -0.2 Negative 
11 1/11/2022 19:44:26 School 3rd Floor 324 Wall D Plaster White Intact 0 Negative 
12 1/11/2022 19:45:34 School 3rd Floor 320 Door Case A Metal Beige Intact -0.1 Negative 
13 1/11/2022 19:46:59 School 3rd Floor 316 Wall A Plaster White Intact 0.1 Negative 
14 1/11/2022 19:48:14 School 3rd Floor Hallway Ceiling Ceiling Plaster White Intact 0.2 Negative 
15 1/11/2022 19:48:50 School 3rd Floor Hallway Wall D Plaster White Intact 0.4 Negative 
16 1/11/2022 19:49:39 School 3rd Floor 319 Door Case A Metal Beige Intact 0 Negative 
17 1/11/2022 19:50:11 School 3rd Floor 319 Wall C Plaster White Intact 0.1 Negative 
18 1/11/2022 19:51:50 School 3rd Floor 319 Vent Cpver A Metal White Intact 0.5 Negative 
19 1/11/2022 19:52:55 School 3rd Floor Hallway Electrical Panel B Metal Tan Intact 0.2 Negative 
20 1/11/2022 19:54:53 School 3rd Floor Stairway B Stair Handrail Main Metal Black Intact 0.4 Negative 
21 1/11/2022 19:55:32 School 3rd Floor Stairway B Stair Stringer Main Metal Black Intact 0.6 Negative 
22 1/11/2022 19:56:07 School 3rd Floor Stairway B Stair Handrail Main Metal Black Intact 0.6 Negative 
23 1/11/2022 19:57:18 School 3rd Floor Stairway B Window Case Main Metal Beige Fair 0.2 Negative 
24 1/11/2022 19:59:28 School 3rd Floor Custodian Closet Ceiling Ceiling Plaster White Fair 0.5 Negative 
25 1/11/2022 19:59:58 School 3rd Floor Custodian Closet Wall Upper B Plaster White Fair 0.5 Negative 
26 1/11/2022 20:00:34 School 3rd Floor Custodian Closet Wall Lower B Plaster Grey Fair 0.5 Negative 
27 1/11/2022 20:02:25 School 3rd Floor Hallway Wall D Ceramic Green Intact -0.2 Negative 
28 1/11/2022 20:02:51 School 3rd Floor Hallway Wall B Ceramic Green Intact -0.2 Negative 
29 1/11/2022 20:04:22 School 3rd Floor Girls Bathroom Door Case A Metal Beige Intact 0.2 Negative 
30 1/11/2022 20:06:02 School 3rd Floor Stairway A Stair Newel A Metal Black Intact 0.5 Negative 
31 1/11/2022 20:06:32 School 3rd Floor Stairway A Stair Handrail A Metal Black Intact 0.1 Negative 
32 1/11/2022 20:06:57 School 3rd Floor Stairway A Stair Stringer A Metal Black Intact 0 Negative 
33 1/11/2022 20:08:02 School 3rd Floor 331 Wall C Plaster Pink Intact 0.1 Negative 
34 1/11/2022 20:09:59 School 3rd Floor Hallway Radiator Cover B Metal Tan Intact 0.6 Negative 
35 1/11/2022 20:11:32 School 2nd Floor stairway D  Window Case A Metal Tan Intact 0.4 Negative 
36 1/11/2022 20:12:22 School 2nd Floor Hallway Ceiling Ceiling Plaster White Intact 0.2 Negative 
37 1/11/2022 20:13:33 School 2nd Floor 240 Wall A Sheetrock Beige Intact -0.1 Negative 
38 1/11/2022 20:13:58 School 2nd Floor 240 Wall C Plaster Beige Intact 0.3 Negative 
39 1/11/2022 20:14:53 School 2nd Floor Hallway Wall Upper D Plaster White Intact -0.1 Negative 
40 1/11/2022 20:16:10 School 2nd Floor 234 Wall D Plaster White Intact 0 Negative 
41 1/11/2022 20:18:55 School 2nd Floor Stairway C Window Case A Metal Light Grey Fair 0.3 Negative 
42 1/11/2022 20:19:32 School 2nd Floor Stairway C Stair Riser B Metal Black Intact 2.2 Positive 



Adelaide Environmental Heath Associates Inc. 
1511 Route 22, Suite C-24 

Brewster, New York 10509 
Adelaide Project# MIDD:22005.00-IN 

Project Name: Twin Towers Middle School 
Inspector: Robert See and Louis Johnson III 

 

Page 2 of 4 
 

Reading 
# Date Time Space Type Floor Room Component Side Substrate Color Condition Lead Concentration 

(mg/cm2) Result 

43 1/11/2022 20:20:00 School 2nd Floor Stairway C Stair Stringer B Metal Black Intact 0.7 Negative 
44 1/11/2022 20:20:41 School 2nd Floor Stairway C Stair Handrail B Metal Black Intact 0.7 Negative 
45 1/11/2022 20:21:42 School 2nd Floor Hallway Ceiling Ceiling Plaster White Intact 0.1 Negative 
46 1/11/2022 20:22:15 School 2nd Floor Hallway Wall B Plaster White Intact 0.4 Negative 
47 1/11/2022 20:22:47 School 2nd Floor Hallway Wall Lower B Ceramic Brown Intact 11 Positive 
48 1/11/2022 20:27:13 School 2nd Floor 222 Air Handler D Metal Grey Fair 3 Positive 
49 1/11/2022 20:28:22 School 2nd Floor 222 Column A Metal Grey Fair 0.2 Negative 
50 1/11/2022 20:33:02 School 2nd Floor C1 Wall Upper B Plaster Tan Poor 0.3 Negative 
51 1/11/2022 20:34:05 School 1st Floor Cafeteria Wall Upper D Plaster White Intact 0.1 Negative 
52 1/11/2022 20:34:39 School 1st Floor Cafeteria Wall Lower D Plaster Light Blue Intact 0.2 Negative 
53 1/11/2022 20:35:23 School 1st Floor Cafeteria Window Case D Wood Light Grey Intact -0.3 Negative 
54 1/11/2022 20:35:46 School 1st Floor Cafeteria Window Case D Metal Light Grey Intact 0.2 Negative 
55 1/11/2022 20:36:07 School 1st Floor Cafeteria Window Sash D Metal Light Grey Intact 0.3 Negative 
56 1/11/2022 20:37:43 School 1st Floor Stage Wall Upper C Brick White Intact 0.1 Negative 
57 1/11/2022 20:38:08 School 1st Floor Stage Wall Lower C Brick Brown Intact 0.1 Negative 
58 1/11/2022 20:39:46 School 1st Floor Auditorium Wall D Brick Off White Intact 0.3 Negative 
59 1/11/2022 20:40:47 School 1st Floor Auditorium Wall B Plaster Off White Intact 0.1 Negative 
60 1/11/2022 20:41:25 School 1st Floor Auditorium Vent Cpver B Metal Off White Intact 0.2 Negative 
61 1/11/2022 20:42:53 School 1st Floor Auditorium Control Booth Wall Center Wood Cream Intact -0.5 Negative 
62 1/11/2022 20:44:07 School 1st Floor Auditorium Column A Plaster Off White Intact -0.1 Negative 
63 1/11/2022 20:45:22 School 1st Floor Auditorium Door Trim A Plaster Gold Intact 0.3 Negative 
64 1/11/2022 20:46:27 School 1st Floor Lobby Ceiling Ceiling Plaster White Intact 0.3 Negative 
65 1/11/2022 20:47:08 School 1st Floor Lobby Door D Metal Brown Intact 0.3 Negative 
66 1/11/2022 20:47:34 School 1st Floor Lobby Door Case D Metal Brown Intact 0.1 Negative 
67 1/11/2022 20:48:15 School 1st Floor 100 Door Case A Metal Brown Intact 0.1 Negative 
68 1/11/2022 20:49:10 School 1st Floor 100 Wall C Plaster Cream Intact -0.1 Negative 
69 1/11/2022 20:49:45 School 1st Floor 100 Radiator Cover C Metal Black Intact 0 Negative 
70 1/11/2022 20:51:24 School 1st Floor Office Wall C Sheetrock Off White Intact 0.1 Negative 
71 1/11/2022 20:52:05 School 1st Floor Office Door Case C Metal Cream Intact 0.2 Negative 
72 1/11/2022 20:53:48 School 1st Floor 104 Wall B Sheetrock Off White Intact 0.3 Negative 
73 1/11/2022 20:54:49 School 1st Floor Vault Door Case A Metal Black Intact 1 Positive 
74 1/11/2022 20:55:27 School 1st Floor Vault Door A Metal Black Intact 0.5 Negative 
75 1/11/2022 20:57:01 School 1st Floor 110 Wall Upper B Sheetrock Cream Intact -0.1 Negative 
76 1/11/2022 20:57:30 School 1st Floor 110 Wall Lower B Sheetrock Blue Intact 0 Negative 
77 1/11/2022 20:58:14 School 1st Floor 110 Wall C Plaster Cream Intact 0 Negative 
78 1/11/2022 20:59:25 School 1st Floor 110 Radiator Cover C Metal Cream Intact 0.2 Negative 
79 1/11/2022 21:00:03 School 1st Floor 110 Window Case C Wood Black Fair 3.3 Positive 
80 1/11/2022 21:00:39 School 1st Floor 110 Window Sash C Metal Off White Fair 0.1 Negative 
81 1/11/2022 21:01:20 School 1st Floor 110 Trim C Wood White Intact 0 Negative 
82 1/11/2022 21:03:34 School 1st Floor Gym Wall Lower B Plaster Brown Intact 0.1 Negative 
83 1/11/2022 21:11:32 School 1st Floor Gym Wall Upper B Plaster White Intact 0 Negative 
84 1/11/2022 21:12:25 School 1st Floor Locker Room Ceiling Ceiling Sheetrock White Intact 0 Negative 
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Reading 
# Date Time Space Type Floor Room Component Side Substrate Color Condition Lead Concentration 

(mg/cm2) Result 

85 1/11/2022 21:12:54 School 1st Floor Locker Room Wall D Sheetrock White Intact -0.1 Negative 
86 1/11/2022 21:16:07 School 1st Floor 118 Wall A Plaster Off White Intact 0.5 Negative 
87 1/11/2022 21:16:49 School 1st Floor 118 Floor Floor Wood Green Poor 0.2 Negative 
88 1/11/2022 21:18:46 School 1st Floor 120 Wall C Plaster White Intact 0 Negative 
89 1/11/2022 21:19:47 School 1st Floor 120 Table Main Wood Light Blue Fair 0 Negative 
90 1/11/2022 21:20:53 School 1st Floor Hallway Ceiling Ceiling Plaster White Intact -0.1 Negative 
91 1/11/2022 21:21:35 School 1st Floor Hallway Wall B Plaster White Intact -0.1 Negative 
92 1/11/2022 21:22:05 School 1st Floor Hallway Door B Metal Brown Intact 0.1 Negative 
93 1/11/2022 21:22:26 School 1st Floor Hallway Door Case B Metal Brown Intact 0.4 Negative 
94 1/11/2022 21:23:51 School 1st Floor Cafeteria Door Case D Metal Light Blue Intact -0.3 Negative 
95 1/11/2022 21:24:23 School 1st Floor Cafeteria Door D Metal Light Blue Intact 0.2 Negative 
96 1/11/2022 21:25:15 School 1st Floor Serving Area Door A Metal Dark Blue Intact 0.2 Negative 
97 1/11/2022 21:25:37 School 1st Floor Serving Area Door Case A Metal Dark Blue Intact 0.7 Negative 
98 1/11/2022 21:26:26 School 1st Floor Serving Area Wall A Plaster White Intact 0.3 Negative 
99 1/11/2022 21:27:06 School 1st Floor Serving Area Wall A CMU White Intact 0.2 Negative 

100 1/11/2022 21:27:38 School 1st Floor Serving Area Wall A Sheetrock White Intact 0 Negative 
101 1/11/2022 21:28:30 School 1st Floor Serving Area Window Case B Metal Blue Intact 0.4 Negative 
102 1/11/2022 21:30:07 School Ground Kitchen Wall A CMU Cream Intact 0.1 Negative 
103 1/11/2022 21:30:48 School Ground Kitchen Door Case C Metal Dark Blue Intact 0.5 Negative 
104 1/11/2022 21:31:31 School Ground Kitchen Door Case B Metal Dark Blue Intact 0.3 Negative 
105 1/11/2022 21:32:03 School Ground Kitchen Window Case B Metal Dark Blue Intact 0.1 Negative 
106 1/11/2022 21:38:49 School Ground LL7 Wall B Concrete White Intact 0.3 Negative 
107 1/11/2022 21:39:21 School Ground LL7 Wall A Plaster White Intact 0.5 Negative 
108 1/11/2022 21:39:57 School Ground LL7 Door Case A Metal Grey Intact -0.1 Negative 
109 1/11/2022 21:40:38 School Ground LL7 Floor Floor Concrete Grey Poor 0.5 Negative 
110 1/11/2022 21:41:32 School Ground Boiler Room Floor Floor Concrete Grey Poor 0.6 Negative 
111 1/11/2022 21:42:21 School Ground Boiler Room Column Main Concrete White Intact 0.3 Negative 
112 1/11/2022 21:43:01 School Ground Boiler Room Wall B Concrete White Intact 0.6 Negative 
113 1/11/2022 21:43:41 School Ground Boiler Room Wall B Wood Grey Intact -0.2 Negative 
114 1/11/2022 21:44:30 School Ground Boiler Room Wall C CMU White Intact 0.2 Negative 
115 1/11/2022 21:45:35 School Ground Boiler Room Ceiling Ceiling Plaster White Intact 0.1 Negative 
116 1/11/2022 21:46:45 School Ground Boiler Room Ladder D Metal Grey Intact 0.4 Negative 
117 1/11/2022 21:47:56 School Ground Boiler Room Hatch D Metal Grey Intact 15.3 Positive 
118 1/11/2022 21:49:58 School Ground LL1 Door B Metal Brown Intact 0.1 Negative 
119 1/11/2022 21:50:28 School Ground LL1 Door Case B Metal White Intact 0.2 Negative 
120 1/11/2022 21:50:55 School Ground LL1 Wall B Concrete White Intact 0.5 Negative 
121 1/11/2022 21:53:18 School Ground Hallway Wall Upper B Plaster White Intact 0.3 Negative 
122 1/11/2022 21:54:17 School Ground Library Wall D Plaster White Intact 0.4 Negative 
123 1/11/2022 21:55:03 School Ground Library Column Main Metal White Intact 0.1 Negative 
124 1/11/2022 21:55:39 School Ground Library Wall B Sheetrock White Intact 0 Negative 
125 1/11/2022 21:55:59 School Ground Library Wall B Concrete White Intact -0.1 Negative 
126 1/11/2022 21:56:32 School Ground Library Ceiling Ceiling Sheetrock White Intact -0.1 Negative 
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Reading 
# Date Time Space Type Floor Room Component Side Substrate Color Condition Lead Concentration 

(mg/cm2) Result 

127 1/11/2022 21:59:45 School  Calibration      1.1 Positive 
128 1/11/2022 22:00:13 School  Calibration      1.1 Positive 
129 1/11/2022 22:00:41 School  Calibration      1.1 Positive 
130 1/12/2022 15:22:09 School  Calibration      1.1 Positive 
131 1/12/2022 15:22:38 School  Calibration      1.1 Positive 
132 1/12/2022 15:23:07 School  Calibration      1.1 Positive 
133 1/12/2022 15:33:32 School 2nd Floor Auditorium Structural Beam Ceiling Metal Black Intact 0.2 Negative 
134 1/12/2022 16:03:22 School 2nd Floor Auditorium Ceiling Ceiling Plaster Cream Intact -0.1 Negative 
135 1/12/2022 16:04:20 School  Calibration      1.1 Positive 
136 1/12/2022 16:04:56 School  Calibration      1.1 Positive 
137 1/12/2022 16:05:23 School  Calibration      1.1 Positive 
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CN27750 - CN27753

Wednesday, January 25, 2023

Sample ID#s:

Attn:

Adelaide Environmental Health Assoc,Inc

1511 Route 22, Suite C24

Brewster, NY 10509

SDG ID: GCN27750

Project ID: 22005.00 TWIN TOWERS MS

Sincerely yours,

Laboratory Director

Phyllis Shiller

If you are the client above and have any questions concerning this testing, please do 

not hesitate to contact Phoenix Client Services at ext.200.  The contents of this report 

cannot be discussed with anyone other than the client listed above without their 

written consent.

NELAC - #NY11301

CT Lab Registration #PH-0618

MA Lab Registration #M-CT007

ME Lab Registration #CT-007

NH Lab Registration #213693-A,B

NJ Lab Registration #CT-003

NY Lab Registration #11301

PA Lab Registration #68-03530

RI Lab Registration #63

VT Lab Registration #VT11301

This laboratory is in compliance with the NELAC requirements of procedures used 

except where indicated.

This report contains results for the parameters tested, under the sampling conditions 

described on the Chain Of Custody, as received by the laboratory.  This report is 

incomplete unless all pages indicated in the pagination at the bottom of the page are 

included.

A scanned version of the COC form accompanies the analytical report and is an exact 

duplicate of the original.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted 

in the sample comments.

587 East Middle Turnpike, P.O. Box 370, Manchester, CT 06040

Telephone (860) 645-1102   Fax (860) 645-0823
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Sample Id Cross Reference
January 25, 2023

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

SDG I.D.: GCN27750

Client Id Lab Id Matrix

Project ID: 22005.00 TWIN TOWERS MS

PCB 1 CAULK AT TOP OF OPENING ROOM 107 CN27750 CAULK

PCB 2 BROWN SEALANT AT WOOD OPENING RO CN27751 CAULK

PCB 3 OLD PERIMETER SEALANT ROOM 107 CN27752 CAULK

PCB 4 SIDEWALK SEALANT CN27753 CAULK
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Sample Information Custody Information

Matrix:

Location Code:

Rush Request:

P.O.#:

Collected by:

Received by:

Analyzed by:

CAULK

ADELAIDE

Standard

01/16/23

CP

see "By" below

Laboratory Data

PCB 1 CAULK AT TOP OF OPENING ROOM 107

Phoenix ID: CN27750

01/20/23 16:46

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn:

Adelaide Environmental Health Assoc,Inc

1511 Route 22, Suite C24

Brewster, NY 10509

Analysis Report
January 25, 2023

Date Time

SDG ID: GCN27750

Client ID:

Project ID: 22005.00 TWIN TOWERS MS

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045

              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

CompletedCaulk Extraction for PCB 01/20/23 L/AL SW3540C

PCB (Soxhlet SW3540C)
NDPCB-1016 830 01/23/23 SC SW8082Aug/Kg 1

NDPCB-1221 830 01/23/23 SC SW8082Aug/Kg 1

NDPCB-1232 830 01/23/23 SC SW8082Aug/Kg 1

NDPCB-1242 830 01/23/23 SC SW8082Aug/Kg 1

NDPCB-1248 830 01/23/23 SC SW8082Aug/Kg 1

NDPCB-1254 830 01/23/23 SC SW8082Aug/Kg 1

NDPCB-1260 830 01/23/23 SC SW8082Aug/Kg 1

NDPCB-1262 830 01/23/23 SC SW8082Aug/Kg 1

NDPCB-1268 830 01/23/23 SC SW8082Aug/Kg 1

QA/QC Surrogates

64% DCBP 01/23/23 SC 30 - 150 %% 1

54% DCBP (Confirmation) 01/23/23 SC 30 - 150 %% 1

50% TCMX 01/23/23 SC 30 - 150 %% 1

48% TCMX (Confirmation) 01/23/23 SC 30 - 150 %% 1

Ver 1
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PCB 1 CAULK AT TOP OF OPENING ROOM 107

Phoenix I.D.: CN27750

Client ID:

22005.00 TWIN TOWERS MSProject ID:

Parameter Result
RL/
PQL Units Date/Time ByDilution Reference

Comments:

Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director

January 25, 2023

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Anil Makol, Project Manager

RL/PQL=Reporting/Practical Quantitation Level (Equivalent to NELAC LOQ, Limit of Quantitation)   ND=Not Detected at RL/PQL  
BRL=Below Reporting Level  L=Biased Low
QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency.  Surrogate 
results(%) listed in the report are not "detected" compounds.

Ver 1
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Sample Information Custody Information

Matrix:

Location Code:

Rush Request:

P.O.#:

Collected by:

Received by:

Analyzed by:

CAULK

ADELAIDE

Standard

01/16/23

CP

see "By" below

Laboratory Data

PCB 2 BROWN SEALANT AT WOOD OPENING ROOM 107

Phoenix ID: CN27751

01/20/23 16:46

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn:

Adelaide Environmental Health Assoc,Inc

1511 Route 22, Suite C24

Brewster, NY 10509

Analysis Report
January 25, 2023

Date Time

SDG ID: GCN27750

Client ID:

Project ID: 22005.00 TWIN TOWERS MS

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045

              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

CompletedCaulk Extraction for PCB 01/20/23 L/AL SW3540C

PCB (Soxhlet SW3540C)
NDPCB-1016 660 01/23/23 SC SW8082Aug/Kg 1

NDPCB-1221 660 01/23/23 SC SW8082Aug/Kg 1

NDPCB-1232 660 01/23/23 SC SW8082Aug/Kg 1

NDPCB-1242 660 01/23/23 SC SW8082Aug/Kg 1

NDPCB-1248 660 01/23/23 SC SW8082Aug/Kg 1

NDPCB-1254 660 01/23/23 SC SW8082Aug/Kg 1

NDPCB-1260 660 01/23/23 SC SW8082Aug/Kg 1

NDPCB-1262 660 01/23/23 SC SW8082Aug/Kg 1

NDPCB-1268 660 01/23/23 SC SW8082Aug/Kg 1

QA/QC Surrogates

59% DCBP 01/23/23 SC 30 - 150 %% 1

51% DCBP (Confirmation) 01/23/23 SC 30 - 150 %% 1

39% TCMX 01/23/23 SC 30 - 150 %% 1

41% TCMX (Confirmation) 01/23/23 SC 30 - 150 %% 1

Ver 1
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PCB 2 BROWN SEALANT AT WOOD OPENING ROOM 107

Phoenix I.D.: CN27751

Client ID:

22005.00 TWIN TOWERS MSProject ID:

Parameter Result
RL/
PQL Units Date/Time ByDilution Reference

Comments:

Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director

January 25, 2023

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Anil Makol, Project Manager

RL/PQL=Reporting/Practical Quantitation Level (Equivalent to NELAC LOQ, Limit of Quantitation)   ND=Not Detected at RL/PQL  
BRL=Below Reporting Level  L=Biased Low
QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency.  Surrogate 
results(%) listed in the report are not "detected" compounds.

Ver 1

Page 6 of 15



Sample Information Custody Information

Matrix:

Location Code:

Rush Request:

P.O.#:

Collected by:

Received by:

Analyzed by:

CAULK

ADELAIDE

Standard

01/16/23

CP

see "By" below

Laboratory Data

PCB 3 OLD PERIMETER SEALANT ROOM 107

Phoenix ID: CN27752

01/20/23 16:46

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn:

Adelaide Environmental Health Assoc,Inc

1511 Route 22, Suite C24

Brewster, NY 10509

Analysis Report
January 25, 2023

Date Time

SDG ID: GCN27750

Client ID:

Project ID: 22005.00 TWIN TOWERS MS

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045

              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

CompletedCaulk Extraction for PCB 01/20/23 L/AL SW3540C

PCB (Soxhlet SW3540C)
NDPCB-1016 560 01/23/23 SC SW8082Aug/Kg 2

NDPCB-1221 560 01/23/23 SC SW8082Aug/Kg 2

NDPCB-1232 560 01/23/23 SC SW8082Aug/Kg 2

NDPCB-1242 560 01/23/23 SC SW8082Aug/Kg 2

NDPCB-1248 560 01/23/23 SC SW8082Aug/Kg 2

NDPCB-1254 560 01/23/23 SC SW8082Aug/Kg 2

NDPCB-1260 560 01/23/23 SC SW8082Aug/Kg 2

NDPCB-1262 560 01/23/23 SC SW8082Aug/Kg 2

NDPCB-1268 560 01/23/23 SC SW8082Aug/Kg 2

QA/QC Surrogates

57% DCBP 01/23/23 SC 30 - 150 %% 2

54% DCBP (Confirmation) 01/23/23 SC 30 - 150 %% 2

37% TCMX 01/23/23 SC 30 - 150 %% 2

38% TCMX (Confirmation) 01/23/23 SC 30 - 150 %% 2

Ver 1
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PCB 3 OLD PERIMETER SEALANT ROOM 107

Phoenix I.D.: CN27752

Client ID:

22005.00 TWIN TOWERS MSProject ID:

Parameter Result
RL/
PQL Units Date/Time ByDilution Reference

Comments:

Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director

January 25, 2023

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Anil Makol, Project Manager

RL/PQL=Reporting/Practical Quantitation Level (Equivalent to NELAC LOQ, Limit of Quantitation)   ND=Not Detected at RL/PQL  
BRL=Below Reporting Level  L=Biased Low
QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency.  Surrogate 
results(%) listed in the report are not "detected" compounds.

Ver 1
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Sample Information Custody Information

Matrix:

Location Code:

Rush Request:

P.O.#:

Collected by:

Received by:

Analyzed by:

CAULK

ADELAIDE

Standard

01/16/23

CP

see "By" below

Laboratory Data

PCB 4 SIDEWALK SEALANT

Phoenix ID: CN27753

01/20/23 16:46

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn:

Adelaide Environmental Health Assoc,Inc

1511 Route 22, Suite C24

Brewster, NY 10509

Analysis Report
January 25, 2023

Date Time

SDG ID: GCN27750

Client ID:

Project ID: 22005.00 TWIN TOWERS MS

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045

              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

CompletedCaulk Extraction for PCB 01/20/23 L/AL SW3540C

PCB (Soxhlet SW3540C)
NDPCB-1016 560 01/23/23 SC SW8082Aug/Kg 1

NDPCB-1221 560 01/23/23 SC SW8082Aug/Kg 1

NDPCB-1232 560 01/23/23 SC SW8082Aug/Kg 1

NDPCB-1242 560 01/23/23 SC SW8082Aug/Kg 1

NDPCB-1248 560 01/23/23 SC SW8082Aug/Kg 1

NDPCB-1254 560 01/23/23 SC SW8082Aug/Kg 1

NDPCB-1260 560 01/23/23 SC SW8082Aug/Kg 1

NDPCB-1262 560 01/23/23 SC SW8082Aug/Kg 1

NDPCB-1268 560 01/23/23 SC SW8082Aug/Kg 1

QA/QC Surrogates

47% DCBP 01/23/23 SC 30 - 150 %% 1

42% DCBP (Confirmation) 01/23/23 SC 30 - 150 %% 1

30% TCMX 01/23/23 SC 30 - 150 %% 1

32% TCMX (Confirmation) 01/23/23 SC 30 - 150 %% 1

Ver 1
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PCB 4 SIDEWALK SEALANT

Phoenix I.D.: CN27753

Client ID:

22005.00 TWIN TOWERS MSProject ID:

Parameter Result
RL/
PQL Units Date/Time ByDilution Reference

Comments:

Results are reported on an ``as received`` basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director

January 25, 2023

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Anil Makol, Project Manager

RL/PQL=Reporting/Practical Quantitation Level (Equivalent to NELAC LOQ, Limit of Quantitation)   ND=Not Detected at RL/PQL  
BRL=Below Reporting Level  L=Biased Low
QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency.  Surrogate 
results(%) listed in the report are not "detected" compounds.

Ver 1

Page 10 of 15



QA/QC Data

Parameter
            Blk
Blank   RL

MS
%

MSD
%

MS
RPD

QA/QC Report
January 25, 2023

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

SDG I.D.: GCN27750

LCS
%

LCSD
%

LCS
RPD

%
Rec

Limits

%
RPD

Limits

QA/QC Batch 660898 (ug/Kg), QC Sample No: CN27167 10X (CN27750, CN27751, CN27752, CN27753)

Polychlorinated Biphenyls
PCB-1016 ND 89 83 7.0 40 - 140 30170
PCB-1221 ND 40 - 140 30170
PCB-1232 ND 40 - 140 30170
PCB-1242 ND 40 - 140 30170
PCB-1248 ND 40 - 140 30170
PCB-1254 ND 40 - 140 30170
PCB-1260 ND 79 74 6.5 40 - 140 30170
PCB-1262 ND 40 - 140 30170
PCB-1268 ND 40 - 140 30170
% DCBP (Surrogate Rec) 78 103 96 7.0 30 - 150 30%
% DCBP (Surrogate Rec) (Confirm 68 135 107 23.1 30 - 150 30%
% TCMX (Surrogate Rec) 61 88 88 0.0 30 - 150 30%
% TCMX (Surrogate Rec) (Confirm 63 104 84 21.3 30 - 150 30%

A LCS and LCS Duplicate were performed instead of a matrix spike and matrix spike duplicate.

Comment:

MS - Matrix Spike
Phyllis Shiller, Laboratory Director

If there are any questions regarding this data, please call Phoenix Client Services at extension 200.

January 25, 2023
MS Dup - Matrix Spike Duplicate

RPD - Relative Percent Difference
LCS - Laboratory Control Sample
LCSD - Laboratory Control Sample Duplicate

NC - No Criteria
Intf - Interference
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Sample Criteria Exceedances ReportWednesday, January 25, 2023

Acode Phoenix Analyte CriteriaResult RLSampNo
Analysis

UnitsCriteria

GCN27750 - ADELAIDE
Criteria: None

RL
Criteria

State: NY

#Type!*** No Data to Display ***

Phoenix Laboratories does not assume responsibility for the data contained in this exceedance report.  It is provided as an additional tool to identify requested criteria exceedences.  All efforts are 
made to ensure the accuracy of the data (obtained from appropriate agencies).  A lack of exceedence information does not necessarily suggest conformance to the criteria.  It is ultimately the site 
professional's responsibility to determine appropriate compliance.
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Analysis Comments
January 25, 2023

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

SDG I.D.: GCN27750

The following analysis comments are made regarding exceptions to criteria not already noted in the Analysis Report or 
QA/QC Report:

PCB Narration
CN27750, CN27751, CN27752AU-ECD24 01/23/23-1:

The following Continuing Calibration compounds did not meet % deviation criteria: 
Samples: CN27750, CN27751, CN27752
  Preceding CC 123B018 - DCBP SURR 21%H (15%), PCB 1260 20%H (%)
  Succeeding CC 123B032 - DCBP SURR 16%H (15%), PCB 1260 16%H (%)
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NY Temperature Narration
January 25, 2023

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

SDG I.D.: GCN27750

The samples in this delivery group were received at 1.4°C.
(Note acceptance criteria for relevant matrices is above freezing up to 6°C)
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APPENDIX F 

PERSONNEL AND LABORATORY CERTIFICATIONS 





Robert A See

has fulfilled the requirements of the Toxic Substances Control Act (TSCA) Section 402, and has
received certification to conduct lead-based paint activities pursuant to 40 CFR Part 745.226 as:

All EPA Administered Lead-based Paint Activities Program States, Tribes and Territories

This certification is valid from the date of issuance and expires July 22, 2023

Certification #

LBP-R-101137-2

Issued On

May 14, 2020

Susan Schulz, Acting Chief

Chemicals and Multimedia Programs Branch

Risk Assessor





Louis N Johnson III

has fulfilled the requirements of the Toxic Substances Control Act (TSCA) Section 402, and has
received certification to conduct lead-based paint activities pursuant to 40 CFR Part 745.226 as:

All EPA Administered Lead-based Paint Activities Program States, Tribes and Territories

This certification is valid from the date of issuance and expires March 31, 2024

Certification #

LBP-I-I151914-2

Issued On

December 07, 2020

Ben Conetta, Chief

Chemicals and Multimedia Programs Branch

Inspector



Louis N Johnson III

has fulfilled the requirements of the Toxic Substances Control Act (TSCA) Section 402, and has
received certification to conduct lead-based paint activities pursuant to 40 CFR Part 745.226 as:

All EPA Administered Lead-based Paint Activities Program States, Tribes and Territories

This certification is valid from the date of issuance and expires March 31, 2024

Certification #

LBP-R-I151914-2

Issued On

December 07, 2020

Ben Conetta, Chief

Chemicals and Multimedia Programs Branch

Risk Assessor









NEW YORK STATE DEPARTMENT OF HEALTH 
WADSWORTH CENTER 

Expires 12:01 AM April 01, 2023 
Issued April 01, 2022 

CERTIFICATE OF APPROVAL FOR LABORATORY SERVICE 
Issued in accordance with and pursuant to section 502 Public Health Law of New York State 

MS. PHYLLIS SHILLER NY Lab Id No: 11301 
PHOENIX ENVIRONMENTAL LABS 
587 EAST MIDDLE TURNPIKE 
MANCHESTER, CT 06040 

is hereby APPROVED as an Environmental Laboratory in conformance with the 
National Environmental Laboratory Accreditation Conference Standards (2016) for the category 

ENVIRONMENTAL ANALYSES POTABLE WATER 
All approved analytes are listed below: 

Polychlorinated Biphenyls Volatile Aromatics 

PCB Screen EPA508 n-Propylbenzene 

Trihalomethanes 
p-lsopropyltoluene (P-Cymene) 

Bromodichloromethane EPA524.2 
sec-Butyl benzene 

Bromoform EPA524.2 
Styrene 

Chloroform EPA524.2 
tert-Butylbenzene 

Dibromochloromethane EPA524.2 
Toluene 

Total Trihalomethanes EPA524.2 
Total Xylenes 

Volatile Aromatics 
Volatile Halocarbons 

1,2,3-Trichlorobenzene EPA524.2 
1, 1, 1,2-Tetrachloroethane 

1,2 ,4-Trichlorobenzene EPA524.2 
1, 1, 1-Trichloroethane 

1,2,4-Trimethylbenzene EPA524.2 
1, 1,2,2-Tetrachloroethane 

1,2-Dichlorobenzene EPA524.2 
1, 1,2-Trichloroethane 

1,3,5-Trimethylbenzene EPA524.2 
1, 1-Dichloroethane 

1,3-Dichlorobenzene EPA524.2 
1, 1-Dichloroethene 

1,4-Dichlorobenzene EPA524.2 
1, 1-Dichloropropene 

2-Chlorotoluene EPA524.2 
1,2,3-Trichloropropane 

4-Chlorotoluene EPA524.2 
1,2-Dichloroethane 

Benzene EPA524.2 
1,2-Dichloropropane 

Bromobenzene EPA524.2 
1,3-Dichloropropane 

Chlorobenzene EPA524.2 
2,2-Dichloropropane 

Ethyl benzene EPA524.2 
Bromochloromethane 

Hexachlorobutadiene EPA524.2 
Bromomethane 

lsopropylbenzene EPA524.2 
Carbon tetrachloride 

n-Butylbenzene EPA524.2 
Chloroethane 

Serial No.: 64610 
Property of the New York State Department of Health. Certificates are valid only at the address , 
shown, must be conspicuously posted, and are printed on secure paper. Continued accreditation depends 
on successful ongoing participation in the Program. Consumers are urged to call (518) 485-5570 to 
verify the laboratory's accreditation status. . 
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EPA524.2 

EPA524.2 

EPA524.2 

EPA 524.2 

EPA524.2 

EPA524.2 

EPA524.2 

EPA524.2 

EPA524.2 

EPA524.2 

EPA524.2 

EPA524.2 

EPA524.2 

EPA524.2 

EPA524.2 

EPA524.2 

EPA524.2 

EPA524.2 

EPA524.2 

EPA524.2 

EPA524.2 

EPA524.2 

EPA524.2 



NEW YORK STATE DEPARTMENT OF HEALTH 
WADSWORTH CENTER 

Expires 12:01 AM April 01, 2023 
Issued April 01, 2022 

CERTIFICATE OF APPROVAL FOR LABORATORY SERVICE 
Issued in accordance with and pursuant to section 502 Public Health Law of New York State 

MS. PHYLLIS SHILLER NY Lab Id No: 11301 
PHOENIX ENVIRONMENTAL LABS 
587 EAST MIDDLE TURNPIKE 
MANCHESTER, CT 06040 

is hereby APPROVED as an Environmental Laboratory in conformance with the 
National Environmental Laboratory Accreditation Conference Standards (2016) for the category 

ENVIRONMENTAL ANALYSES NON POTABLE WATER 
All approved analytes are listed below: 

Phthalate Esters 

Bis(2-ethyfhexyl) phthalate 

Diethyl phthalate 

Dimethyl phthalate 

Di-n-butyl phthalate 

Di-n-octyl phthalate 

Polychlorinated Biphenyls 

Aroclor 1016 (PCB-1016) 

Aroclor 1221 (PCB-1221) 

Aroclor 1232 (PCB-1232) 

Aroclor 1242 (PCB-1242) 

Serial No.: 64611 

EPA625.1 

EPA8270D 

EPA8270E 

EPA625.1 

EPA8270D 

EPA8270E 

EPA625.1 

EPA8270D 

EPA8270E 

EPA625.1 

EPA8270D 

EPA8270E 

EPA625.1 

EPA8270D 

EPA8270E 

EPA8082A 

EPA608.3 

EPA8082A 

EPA608.3 

EPA8082A 

EPA608.3 

EPA8082A 

EPA608.3 

Property of the New York State Department of Health. Certificates are valid only at the address 

Polychlorinated Biphenyls 

Aroclor 1248 (PCB-1248) 

Aroclor 1254 (PCB-1254) 

Aroclor 1260 (PCB-1260) 

Aroclor 1262 (PCB-1262) 

Aroclor 1268 (PCB-1268) 

PCB 101 

PCB 105 

PCB 118 

PCB 128 

PCB 138 

PCB 153 

PCB 170 

PCB18 

PCB 180 

PCB 183 

PCB 184 

PCB 187 

PCB 195 

PCB 206 

PCB 209 

PCB28 

shown, must be conspicuously posted, and are printed on secure paper. Continued accreditationdepends 
on successful ongoing participation in the Program. Consumers are urged ta call (518)485-5570 to 
verify the f aboratory's accreditation status. 

-

Page 10of18 

EPA8082A 
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EPA8082A 

EPA608.3 
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EPA8082A 

EPA8082A 

EPA8082A 

EPA8082A 

EPA8082A 

EPA8082A 

EPA8082A 

EPA8082A 

EPA8082A 

EPA8082A 

EPA8082A 

EPA8082A 

EPA8082A 
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Expires 12:01 AM April 01, 2023 
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CERTIFICATE OF APPROVAL FOR LABORATORY SERVICE 
Issued in accordance with and pursuant to section 502 Public Health Law of New York State 

MS. PHYLLIS SHILLER NY Lab Id No: 11301 
PHOENIX ENVIRONMENTAL LABS 
587 EAST MIDDLE TURNPIKE 
MANCHESTER, CT 06040 

is hereby APPROVED as an Environmental Laboratory in conformance with the 
National Environmental Laboratory Accreditation Conference Standards (2016) for the category 

ENVIRONMENTAL ANALYSES NON POTABLE WATER 

Polychlorinated Biphenyls 

PCB44 

PCB49 

PCB52 

PCB66 

PCB8 

PCB 87 

PCB Congeners, Total 

Polynuclear Aromatics 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo( a )anthracene 

Benzo( a )pyrene 

Benzo(b )fluoranthene 

Serial No.: 64611 

All approved analytes are listed below: 

EPA8082A 

EPA8082A 

EPA8082A 

EPA8082A 

EPA8082A 

EPA8082A 

EPA8082A 

EPA625.1 

EPA82700 

EPA8270E 

EPA625.1 

EPA82700 

EPA8270E 

EPA625.1 

EPA82700 

EPA8270E 

EPA625.1 

EPA82700 

EPA8270E 

EPA625.1 

EPA82700 

EPA8270E 

EPA625.1 

Polynuclear Aromatics 

Benzo(b )fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

Chrysene 

Dibenzo( a,h )anthracene 

Fluoranthene 

Fluorene 

lndeno(1,2,3-cd)pyrene 

Naphthalene 

Property of the New York State Department of Health. Certificates are valid only at the address 
shown, must be conspicuously posted, and are printed on secure paper. Continued accreditation depends 
on successful ongoing participation in the Program. Consumers are urged to call (518) 485-5570 to 
verify the laboratory's accreditation status. 
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EPA82700 

EPA8270E 

EPA625.1 

EPA82700 

EPA8270E 

EPA625.1 

EPA82700 

EPA8270E 

EPA625.1 

EPA82700 

EPA8270E 

EPA625.1 

EPA82700 

EPA8270E 

EPA625.1 

EPA82700 

EPA8270E 

EPA625.1 

EPA82700 

EPA8270E 

EPA625.1 

EPA82700 

EPA8270E 

EPA625.1 
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WADSWORTH CENTER 
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* 
Expires 12:01 AM April 01, 2023 
Issued April 01, 2022 
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CERTIFICATE OF APPROVAL FOR LABORATORY SERVICE 

Issued in accordance with and pursuant to section 502 Public Health Law of New York State 

MS. PHYLLIS SHILLER NY Lab Id No: 11301 
PHOENIX ENVIRONMENTAL LABS 
587 EAST MIDDLE TURNPIKE 
MANCHESTER, CT 06040 

is hereby APPROVED as an Environmental Laboratory in conformance with the 
National Environmental Laboratory Accreditation Conference Standards (2016) for the category 

ENVIRONMENTAL ANALYSES SOLID AND HAZARDOUS WASTE 
All approved analytes are listed below: 

Phthalate Esters Polychlorinated Biphenyls 

Bis(2-ethylhexyl) phthalate EPA8270D Aroclor 1260 (PCB-1260) in Oil 

EPA8270E Aroclor 1262 (PCB-1262) 

Diethyl phthalate EPA8270D Aroclor 1262 (PCB-1262) in Oil 

EPA8270E Aroclor 1268 (PCB-1268) 

Dimethyl phthalate EPA8270D Aroclor 1268 (PCB-1268) in Oil 

EPA8270E PCB 101 

Di-n-butyl phthalate EPA8270D PCB 105 

EPA8270E PCB 118 

Di-n-octyl phthalate EPA8270D PCB 128 

EPA8270E PCB 138 

Polychlorinated Biphenyls PCB 153 

Aroclor 1016 (PCB-1016) EPA8082A 
PCB 170 

Aroclor 1016 (PCB-1016) in Oil EPA8082A 
PCB18 

Aroclor 1221 (PCB-1221) EPA8082A 
PCB 180 

Aroclor 1221 (PCB-1221) in Oil EPA8082A 
PCB 183 

Aroclor 1232 (PCB-1232) EPA8082A 
PCB 184 

Aroclor 1232 (PCB-1232) in Oil EPA8082A 
PCB 187 

Aroclor 1242 (PCB-1242) EPA8082A 
PCB 195 

Aroclor 1242 (PCB-1242) in Oil EPA8082A 
PCB 206 

Aroclor 1248 (PCB-1248) EPA8082A 
PCB 209 

Aroclor 1248 (PCB-1248) in Oil EPA8082A 
PCB28 

Aroclor 1254 (PCB-1254) EPA8082A 
PCB44 

Aroclor 1254 (PCB-1254) in Oil EPA8082A 
PCB49 

Aroclor 1260 (PCB-1260) EPA8082A 
PCB52 

Serial No.: 64612 
Property of the New York State Department of Health. Certificates are valid only at the address 
shown, must be conspicuously posted, and are printed on secure paper. Continued accreditation depends 
on successful ongoing participation in the Program. Consumers are urged to call (518) 485-5570 to 
verify the laboratory's accreditation status. 
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NEW YORK STATE DEPARTMENT OF HEALTH 
WADSWORTH CENTER 

Expires 12:01 AM April 01, 2023 
Issued April 01, 2022 

CERTIFICATE OF APPROVAL FOR LABORATORY SERVICE 
Issued in accordance with and pursuant to section 502 Public Health Law of New York State 

MS. PHYLLIS SHILLER NY Lab Id No: 11301 
PHOENIX ENVIRONMENTAL LABS 
587 EAST MIDDLE TURNPIKE 
MANCHESTER, CT 06040 

is hereby APPROVED as an Environmental Laboratory in conformance with the 
National Environmental Laboratory Accreditation Conference Standards (2016) for the category 

ENVIRONMENTAL ANALYSES SOLID AND HAZARDOUS WASTE 
All approved analytes are listed below: 

Polychlorinated Biphenyls Polynuclear Aromatic Hydrocarbons 

PCB66 EPA8082A Dibenzo( a ,h )anthracene 

PCB8 EPA8082A Fluoranthene 

PCB87 EPA8082A 

PCB Congeners, Total EPA8082A Fluorene 

Polynuclear Aromatic Hydrocarbons 

Acenaphthene EPA8270D 
lndeno(1,2,3-cd)pyrene 

EPA8270E 

Acenaphthylene EPA8270D 
Naphthalene 

EPA8270E 

Anthracene EPA8270D 
Phenanthrene 

EPA8270E 

Benzo( a )anthracene EPA8270D 
Pyrene 

EPA8270E 

Benzo(a )pyrene EPA8270D Priority Pollutant Phenols 

EPA8270E 2,3,4,6 Tetrachlorophenol 

Benzo(b )fluoranthene EPA8270D 

EPA8270E 2,4,5-Trichlorophenol 

Benzo(g,h,i)perylene EPA8270D 

EPA8270E 2,4,6-Trichlorophenol 

Benzo(k)fluoranthene EPA8270D 

EPA8270E 2,4-Dichlorophenol 

Chrysene EPA8270D 

EPA8270E 2,4-Dimethylphenol 

Dibenzo(a,h)anthracene EPA8270D 

Serial No.: 64612 
Property of the New York State Department of Health. Certificates are valid only at the address 
shown, must be conspicuously posted, and are printed on secure paper. Continued accreditation depends 
on successful ongoing participation in the Program. Consumers are urged to call (518) 485-5570 to 
verify the laboratory's accreditation status. 
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EPA8270D 

EPA8270E 

EPA8270D 

EPA8270E 

EPA8270D 

EPA8270E 

EPA82700 

EPA8270E 

EPA82700 

EPA8270E 

EPA8270D 

EPA8270E 

EPA8270D 

EPA8270E 

EPA8270D 

EPA8270E 

EPA82700 

EPA8270E 
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FINAL REPORT OF ENVIRONMENTAL SERVICES 

Performed at: 

TWIN TOWERS MIDDLE SCHOOL 
112 GRAND AVENUE 

MIDDLETOWN, NY 10940 

Prepared by: 

565 Taxter Road, 5th Floor 
Elmsford, New York 10523 

Tel. (914) 798-3710 
Fax (914) 592-1734 
Project No.  3001111 

Submission Date: April 17, 2015 



565 Taxter Road, 5th Floor, Elmsford, NY 10523 
Tel 914 798 3710 Fax 914 592 1734 www.louisberger.com 

sApril 17, 2015 

Mr. Thomas Scott 
Enlarged City School District of Middletown 
Superintendent of Buildings & Grounds 
223 Wisner Avenue 
Middletown, NY 10940 

Subject: Report of Environmental Inspection Services 
Twin Towers Middle School 
112 Grand Avenue, Middletown, NY 10940 

Dear Mr. Scott: 

Louis Berger (Berger) has completed a material inspection at Twin Towers Middle School located 
at 112 Grand Avenue, Middletown, New York. The Inspection included visual observation, 
material sampling, and laboratory sample analysis of suspect Asbestos-Containing Materials 
(ACM), Lead Based Paints (LBP) and Polychlorinated Biphenyls (PCBs) associated with the 
proposed renovations to Twin Towers Middle School.  

The attached report presents descriptions and results of the material sampling procedures and visual 
analysis. Relevant general project information is provided, followed by our findings, assessments 
and recommendations. Laboratory analysis data and certifications are provided in the Appendices. 

If you have any questions concerning this report or if we may be of further assistance to you, please 
contact us. 

Sincerely, 

LOUIS BERGER (Berger) 

Craig Napolitano, CHMM 
Vice President, Industrial Hygiene & Hazmat Services



Final Report for Environmental Inspection Services 

TWIN TOWERS MIDDLE SCHOOL Page - i LB PROJECT NO.: 3001111 
RENOVATION PROJECT FINAL DATE: 4/17/15

TABLE OF CONTENTS 
Page 

1.0 EXECUTIVE SUMMARY .................................................................................................... 1 

2.0 FIELD INSPECTION PROCEDURES AND SAMPLE ANALYSIS 
METHODS .............................................................................................................................. 5 

3.0 INSPECTION SCOPE AND MATERIAL ASSESSMENT ............................................. 9 

4.0 INSPECTION RESULTS .................................................................................................... 16 

5.0 AREAS NOT ACCESSIBILE ............................................................................................. 20 

6.0 CONCLUSIONS AND RECOMMENDATIONS ............................................................ 21 

7.0 REPORT CERTIFICATIONS ........................................................................................... 21 

Appendices 

Appendix A: Asbestos Sample Analysis Results in Tabular Form 

Appendix B: Asbestos Bulk Sample Field Data Sheets with Chain of Custody & Laboratory Results 

Appendix C: Asbestos Bulk Sample Location Drawings 

Appendix D: Asbestos Containing Materials Location Drawings 

Appendix E: Adelaide Lead XRF Inspection Report 

Appendix F: PCB Bulk Sample Field Data Sheets with Chain of Custody & Laboratory Results 

Appendix G: PCB Bulk Sample Location Drawings 

Appendix H: Company License, Personnel Certifications & Laboratory Accreditations 

Appendix I: Photographic Documentation 

Appendix J: File Search Materials 



          Final Report of Environmental Inspection Services 

TWIN TOWERS MIDDLE SCHOOL Page - 1 LB PROJECT NO.: 3001111 
RENOVATION PROJECT FINAL DATE: 4/17/15

1.0 EXECUTIVE SUMMARY 

Berger has performed a renovation specific material Inspection for the presence or absence of 
Asbestos-Containing Materials (ACM), Lead Based Paints (LBP) and Polychlorinated Biphenyls 
(PCBs) at the Twin Towers Middle School located at 112 Grand Avenue, Middletown, New York. 
The intent of this Inspection was to screen for Asbestos-Containing Materials (ACM), Lead Based 
Paints (LBP) and Polychlorinated Biphenyls (PCBs) that may be impacted during the proposed 
renovation to Twin Towers Middle School.  

Drew Cheskin & Josue Garcia of LB performed this Inspection on March 24th, March 25th, March 
31st & April 1st, 2015. Mr. Cheskin is licensed as a New York State Department of Labor 
(NYSDOL) Asbestos Inspector (Cert# 05-04280) and New York State EPA Lead Inspector (Cert# 
NY-I-11931-2). Mr. Garcia is licensed as a New York State Department of Labor (NYSDOL) 
Asbestos Inspector (Cert# 01-04292) and New York State EPA Lead Risk Assessor (Cert# NY-R-
6928-4). The results of the visual inspection and bulk sample analysis determined that the following 
suspect ACM, LBP and PCB materials may be impacted by the upcoming upgrade project: 

A. ASBESTOS-CONTAINING MATERIAL 

Analytical results of the bulk samples collected by Berger indicate that the following materials 
contain asbestos (greater than 1-percent). 

 Caulk Assoc. with Copper Deck/Coping Stone Seam
 Cap Flashing Caulk, Old
 Cap Flashing Caulk, Dark Grey
 Cap Flashing Caulk, White
 Cementitious Materials Assoc. with Boiler
 Water Tank Brick Mortar

The following materials are assumed to contain asbestos due to inaccessibility to the materials; 

 None within known scope of work

The following materials are considered to contain asbestos based on historical drawings and six 
month AHERA inspections conducted by the Enlarged City School District of Middletown 
Department of Buildings & Grounds. Copies of this paperwork is located in Appendix J: 

 Misc. Floor Tile (12”x12”)
 9”x9” Floor Tile (Misc.) – Under Carpet
 TSI (wrapped)
 TSI
 Misc. Floor Tile (Under Carpet)
 Misc. Floor Tile (9”x9” Brown)
 Misc. Floor Tile (12”x12” Dark Brown)
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Analytical results of the bulk samples collected indicate that the following materials did not 
contain asbestos (less than 1-percent); 
 

 Structural Wood Fiber Deck (“Tectum”) 
 Flashing Tar 
 Coping Stone Caulk 
 Coping Stone Mortar 
 Caulk to Coping Stone/Cap Flashing Joint 
 Tar on Skylight/Mechanical Equipment Curbs 
 Tar/Vapor Barrier 
 Insulation (“Perlite”) 
 Tar Water Proofing 
 Roof Membrane 
 Tapered Edge Fiberboard 
 Flashing Tar Paper 
 Cap Flashing Caulk 
 Brick Mortar 
 Gypsum Deck 
 Insulation (“Perlite”) 
 Tar/Vapor Barrier 
 Fiber Board 
 Tar Water Proofing 
 Roof Membrane 
 Tar on Mechanical Equipment Curbs 
 Mechanical Equipment Flashing 
 Pre-Cast Concrete Slab Mortar 
 Tar Assoc. with Fiberglass Layers in Built up Roofing System 
 Cap Flashing Caulk, Tan 
 Cap Flashing Caulk, Red 
 Cap Flashing Caulk, Grey 
 Tar on Cap Flashing 
 Cap Flashing Caulk, White 
 Expansion Joint Caulk 
 Façade Corner Joint Caulk, Black 
 Façade Corner Joint Caulk, Brown 
 Insulation (“Perlite”) 
 Vapor Barrier 
 Tar Membrane 
 Flashing Tar 
 Cap Flashing Caulk, Light Grey 
 Tar Assoc. with Cap Flashing 
 Canvas Wrap to Fiberglass Insulation on Water Tank 
 Rope Gasket to Boilers 
 Tar Assoc. with Rope Gasket to Boiler 



                  Final Report of Environmental Inspection Services 
 

TWIN TOWERS MIDDLE SCHOOL Page - 3 LB PROJECT NO.: 3001111 
RENOVATION PROJECT  FINAL DATE: 4/17/15 
 

 Pipe Gasket, Orange 
 Leveling Compound 
 Mastic to 12”x12” Floor Tiles 
 12”x12” Blue Floor Tile 
 12”x12” Grey Floor Tile 
 Mastic to Linoleum Flooring 
 Linoleum Flooring 
 Mastic to 4” Blue Cove Base 
 Mastic to 4” Grey Cove Base 
 Mudded Joints 
 Terrazzo Flooring 
 Mastic to Old 4” Brown Cove Base 
 Old 4” Brown Cove Base 
 Caulking to Sinks/Toilets 
 Expansion Joint Caulk 
 Yellow Curtain, Front Layer 
 Yellow Curtain, Back Layer 
 Red Curtain, Front Layer 
 Red Curtain, Back Layer 
 Black Curtain 
 Asphalt Coating, Top Layer 
 Asphalt Coating, Top Layer 
 Asphalt Coating, Top Layer 
 2’x4’ Ceiling Tile, Pinhole 
 2’x4’ Ceiling Tile, Textured 
 Wall Plaster, Brown Coat (Previous LB Report, December 2013) 
 Wall Plaster, White Coat (Previous LB Report, December 2013) 
 Ceiling Plaster, Brown Coat (Previous LB Report, December 2013) 
 Ceiling Plaster, White Coat (Previous LB Report, December 2013) 
 Spray-on Coating on Ceiling Plaster, White (Previous LB Report, December 2013) 
 Furnace Brick Mortar (Previous LB Report, December 2013) 
 Flue Wall Penetration Cementitious Seal, Gray (Previous LB Report, December 2013) 
 Skim Coat on Concrete Wall (Previous LB Report, December 2013) 
 Cinderblock Mortar (Previous LB Report, December 2013) 
 Terracotta Wall Mortar (Previous LB Report, December 2013) 
 Gypsum Board (Previous LB Report, December 2013) 
 Joint Compound (Previous LB Report, December 2013) 
 Terrazzo Flooring (Previous LB Report, December 2013) 
 Carpet Mastic, Yellow (Previous LB Report, December 2013) 
 Glazed Block Mortar (Previous LB Report, December 2013) 
 Elevator Frame Caulking, Beige (Previous LB Report, December 2013) 
 4”x4” Green Ceramic Wall Tile Backing, Beige (Previous LB Report, December 2013) 
 4”x4” Green Ceramic Wall Tile Grout (Previous LB Report, December 2013) 
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 4”x4” Beige Ceramic Wall Tile Backing, Yellow (Previous LB Report, December 2013) 
 4”x4” Beige Ceramic Wall Tile Grout (Previous LB Report, December 2013) 

 
B. LEAD-BASED PAINT 
 
Adelaide performed an extensive XRF Lead survey of Twin Towers Middle School in 2001. The 
report consists of roughly 1770 XRF shots distributed throughout the school. Due to the 
discovery of this report during file searches at the Enlarged City School District of Middletown 
Department of Buildings & Grounds Offices, LB did not perform further XRF lead testing at this 
location. A copy of the report and results are located in Appendix E.  

 
C. PCB-CONTAINING MATERIAL 
 
Analytical results of the bulk samples collected indicate that the following materials contain PCB 
(greater than 50 PPM). 
 

 None 
 
Analytical results of the bulk samples collected indicate that the following materials did not 
contain PCB (less than 50 PPM); 
 

 Coping Stone Caulk 
 Caulk to Coping Stone/Cap Flashing Joint 
 Cap Flashing Caulk 
 Cap Flashing Caulk, Tan 
 Cap Flashing Caulk, Red 
 Cap Flashing Caulk, Grey 
 Cap Flashing Caulk, White 
 Expansion Joint Caulk 
 Façade Corner Joint Caulk, Black 
 Façade Corner Joint Caulk, Brown 
 Cap Flashing Caulk, Light Grey 
 Caulk Assoc. with Copper Deck/Coping Stone Seam 
 Cap Flashing Caulk, Old 
 Cap Flashing Caulk, Dark Grey 
 Cap Flashing Caulk, White 
 Caulking to Sinks/Toilets 
 Expansion Joint Caulk 
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2.0 FIELD INSPECTION PROCEDURES AND SAMPLE ANALYSIS METHODS 
 
ASBESTOS-CONTAINING MATERIAL 
 
Guidelines used for the inspection were established by the Environmental Protection Agency (EPA) 
in the Guidance for Controlling Asbestos Containing Materials in Buildings, Office of Pesticides 
and Toxic Substances, Doc 560/5-85-024, and 40 CFR Part 763, Asbestos Hazard Emergency 
Response Act (AHERA) 
 
Field information was organized in accordance with the AHERA methodology of homogenous area 
(HA). During the Inspection, reasonable effort was made to identify all locations and types of ACM 
materials associated with the scope of work. Sampling has included multiple samples of the same 
materials chosen at random. However, due to inconsistencies of a manufacturer's processes and the 
contractor’s installation methods, materials of similar construction may contain various amounts of 
asbestos. Furthermore, some materials that were not originally specified to contain asbestos may in 
fact contain this mineral. For example, cementitious pipe insulation and plaster were frequently 
mixed with asbestos at the construction site for ease of application. Locating all asbestos materials 
can only be definitively achieved by conducting exploratory demolition and sampling every 
section of pipe insulation, fitting or valve covering, fireproofing, and other suspect ACM. 
 
Bulk samples of suspect ACM are analyzed using polarized light microscopy (PLM) coupled 
with dispersion staining, as described in 40 CFR Part 763 and the National Emissions Standard 
for Hazardous Air Pollutants (NESHAPS). NESHAPS is the standard industry protocol for the 
determination of asbestos in building materials. A suspect material is immersed in a solution of 
known refractive index and subjected to illumination by polarized light. The color displays that 
result are compared to a standardized atlas whereby the specific variety of asbestos is determined. 
It should also be recognized that PLM is primarily a qualitative identification method whereby 
asbestos percentage, if any, is estimated. While EPA, New York State, and New York City 
regulations governing ACM consider materials containing greater then 1-percent as asbestos, 
accurately quantifying asbestos content below 5-percent has been shown to be unreliable. 
 
The New York State Department of Health has recently revised the PLM Stratified Point 
Counting Method. The March 25th, 2011 method, "Polarized Light Microscopy Methods for 
Identifying and Quantifying Asbestos in Bulk Samples" can be found as Item 198.1 in the 
Environmental Laboratory Approval program (ELAP) Certification manual. Whereas the 
procedure of analysis for bulk samples that fall into the category of "Non-friable Organically 
Bound" (NOB) can be found in the March 25th 2011 method “Polarized-Light Microscope 
Method for Identifying and Quantifying Asbestos in Non-Friable Organically Bound Bulk 
Samples”, Item 198.6 in the ELAP Certification Manual.  This category includes any sample in a 
flexible to rigid asphalt or vinyl matrix (floor tiles, mastic, roofing shingles, roofing felt, etc.). 
These samples must be “ashed” in a muffle furnace at 480-degrees Celsius (to remove organic 
matrix), treated with acid (to remove any mineral carbonate), and filtered through a 0.4-micron 
polycarbonate filter before being analyzed by PLM. The sample must be weighted between each 
of these steps to track the percent loss of organic matrix. 
 
ELAP has determined that analysis of NOB materials is not reliably performed by PLM. 
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Therefore, if PLM analysis yields results of 1-percent asbestos or less, the result must be 
confirmed by TEM. For bulk samples that undergo TEM analysis, the March 25th, 2011 method 
“Transmission Electron Microscope Method for Identifying and Quantitating Asbestos in Non-
Friable organically Bound Bulk Samples” must be used and can be found as Item 198.4 in the 
ELAP Certification Manual. ELAP certified laboratories must include the following statement 
with their PLM analysis results for each “negative” (1-percent or less asbestos) NOB sample: 
"Polarized-light microscopy is not consistently reliable in detecting asbestos in floor coverings 
and similar non-friable organically bound materials. Before this material can be considered or 
treated as non-ACM, confirmation must be made by quantitative transmission electron 
microscopy". 
 
All samples are initially analyzed by Polarized Light Microscopy in accordance with Item 198.1 
and 198.6 of the ELAP Certification Manual. Samples which yield a negative PLM result and 
which are classified as a "non-friable" material, are then re-analyzed utilizing TEM methodology 
in accordance with Item 198.4 of the ELAP Certification Manual. The laboratory performing 
both these analysis procedures is EMSL located at 307 West 38th Street, New York, NY 10018. 
The laboratory has received accreditation from the following agencies:  
 

 National Voluntary Laboratory Accreditation Program (Lab Code 101048-9) 
 New York State Environmental Laboratory Approval Program (Lab No. 11506) 
 American Industrial Hygiene Association Accredited Laboratory (Lab No. 102581) 

 
LEAD-BASED PAINT 
 
LBG’s U.S. EPA licensed NY State Lead Inspector performed a lead based paint inspection 
characterized by a surface by surface visual inspection of accessible areas which may potentially 
be impacted by any future renovations. Painted surfaces were visually inspected, and coatings 
were analyzed for lead based paint using an XRF Spectrum Analyzer. 
 
Information obtained during the inspection is compared to the United States Department of 
Housing and Urban Development’s lead paint threshold.  HUD states that paint containing equal 
to or greater than 1.0 micrograms per centimeter squared ( ≥1.0 mg/cm2 ), or 5,000 parts per 
million (0.5% by weight) or more of lead is to be considered Lead Based Paint (LBP). 
 
The readings of paint surfaces were taken using an RMD LPA-1 XRF Lead Paint Spectrum 
Analyzer. 

 
The LPA-1 method of measurement is based on the spectrometric analysis of lead K-shell X-ray 
fluorescence within a controlled depth of interrogation.  The LPA-1 Analyzer uses a Co-57 
radioactive source and an advanced, solid-state, room temperature, radiation detector to generate 
and detect the x-ray fluorescence spectrum of a painted surface. The spectrum is then analyzed by 
a microprocessor to eliminate the effects of substrate and other factors such as scattering to allow 
an accurate determination of the amount of lead on a surface.  The LPA-1 automatically analyzes 
spectrometric data in real time and differentiates the lead signal from the spectrum. The x-ray 
fluorescence properties are determined through calibration process and are used for automatic 
substrate correction and calculation of the lead content of a painted surface.  . 
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Any work which disturbs painted surfaces containing lead shall be performed in accordance with 
the Occupational Safety and Health Administrations (OSHA) 29 CFR 1926.62 (Lead in 
Construction Standard) and EPA’s 40 CFR 745 regulations. Personal air monitoring should be 
conducted when disturbing lead based paints and lead containing materials as per 29CFR1926.62 
(OSHA). 
 
In addition, all waste generated as part of this project, regardless of the lead content in the paint, 
should be tested in accordance with the EPA Resource Conservation and Recovery Act (RCRA) 
to determine the classification of the waste. Under RCRA, any waste material that, when tested 
by Toxicity Characteristics Leaching Procedure (TCLP), results in a leachate lead concentration 
of five (5) parts per million or greater must be disposed of at an EPA licensed hazardous waste 
facility. 
 
The finer renovation debris and paint chips that result from renovation of components with 
measurable quantities of lead can be tested by TCLP, or can be assumed hazardous waste and 
disposed of accordingly (not applicable for this project).   
 
The cost of the TCLP depends on the laboratory and location; but typically, a full TCLP analysis 
may cost from $150 to $350. Any waste material, that when tested by TCLP, results in a leachate 
lead concentration of five (5) parts per million or greater must be disposed of at an EPA licensed 
hazardous waste facility. Cost of disposal may range from $5,000 to $7,000 per ton of waste. 
 
POLYCHLORINATED BIPHENYLS (PCBs) 
 
PCBs belong to a broad family of man-made organic chemicals known as chlorinated 
hydrocarbons. PCBs were domestically manufactured from 1929 until their manufacture was 
banned in 1979. They have a range of toxicity and vary in consistency from thin, light-colored 
liquids to yellow or black waxy solids. Due to their non-flammability, chemical stability, high 
boiling point, and electrical insulating properties, PCBs were used in hundreds of industrial and 
commercial applications including electrical, heat transfer, and hydraulic equipment; as 
plasticizers in paints, plastics, and rubber products; in pigments, dyes, and carbonless copy paper; 
and many other industrial applications.  
 
Although no longer commercially produced in the United States, PCBs may be present in 
products and materials produced before the 1979 PCB ban. Products that may contain PCBs 
include: Transformers and capacitors, Oil used in motors and hydraulic systems, Fluorescent 
light ballasts, Adhesives and tapes, Caulking, Plastics, etc.  Per US EPA regulations, materials 
with PCB content greater than 50 ppm (mg/kg) are determined hazardous.   
 
The PCBs used in these products were chemical mixtures made up of a variety of individual 
chlorinated biphenyl components, known as congeners. Most commercial PCB mixtures are 
known in the United States by their industrial trade names. The most common trade name is 
aroclor. 
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Polychlorinated biphenyls (PCBs) are regulated pursuant to the United States Environmental 
Protection Agency Code of Federal Regulations (40 CFR Part 761), the Toxic Substances 
Control Act (TSCA – 15 U.S.C. 2605), New York State Department of Environmental 
Conservation 6NYCRR 370-376 and federal Occupational Safety and Health Administration 
(OSHA) 29CFR 1926 & 1910. These regulations require certain testing and reporting 
requirements to determine management, recycling and disposal options for PCBs.   
 



                  Final Report of Environmental Inspection Services 
 

TWIN TOWERS MIDDLE SCHOOL Page - 9 LB PROJECT NO.: 3001111 
RENOVATION PROJECT  FINAL DATE: 4/17/15 
 

3.0 INSPECTION SCOPE AND MATERIAL ASSESSMENT 
 
The areas inspected for ACM materials, LBP and PCB that may be impacted by the proposed 
renovations include: 
 

 Twin Towers Middle School - Throughout 
 

A. ASBESTOS-CONTAINING MATERIAL  
 
Materials examined during the Berger Inspection included: 
 

 Structural Wood Fiber Deck (“Tectum”) 
 Flashing Tar 
 Coping Stone Caulk 
 Coping Stone Mortar 
 Caulk to Coping Stone/Cap Flashing Joint 
 Tar on Skylight/Mechanical Equipment Curbs 
 Tar/Vapor Barrier 
 Insulation (“Perlite”) 
 Tar Water Proofing 
 Roof Membrane 
 Tapered Edge Fiberboard 
 Flashing Tar Paper 
 Cap Flashing Caulk 
 Brick Mortar 
 Gypsum Deck 
 Insulation (“Perlite”) 
 Tar/Vapor Barrier 
 Fiber Board 
 Tar Water Proofing 
 Roof Membrane 
 Tar on Mechanical Equipment Curbs 
 Mechanical Equipment Flashing 
 Pre-Cast Concrete Slab Mortar 
 Tar Assoc. with Fiberglass Layers in Built up Roofing System 
 Cap Flashing Caulk, Tan 
 Cap Flashing Caulk, Red 
 Cap Flashing Caulk, Grey 
 Tar on Cap Flashing 
 Cap Flashing Caulk, White 
 Expansion Joint Caulk 
 Façade Corner Joint Caulk, Black 
 Façade Corner Joint Caulk, Brown 
 Insulation (“Perlite”) 
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 Vapor Barrier 
 Tar Membrane 
 Flashing Tar 
 Cap Flashing Caulk, Light Grey 
 Tar Assoc. with Cap Flashing 
 Caulk Assoc. with Copper Deck/Coping Stone Seam 
 Cap Flashing Caulk, Old 
 Cap Flashing Caulk, Dark Grey 
 Cap Flashing Caulk, White 
 Canvas Wrap to Fiberglass Insulation on Water Tank 
 Cementitious Materials Assoc. with Boiler 
 Rope Gasket to Boilers 
 Tar Assoc. with Rope Gasket to Boiler 
 Water Tank Brick Mortar 
 Pipe Gasket, Orange 
 Leveling Compound 
 Mastic to 12”x12” Floor Tiles 
 12”x12” Blue Floor Tile 
 12”x12” Grey Floor Tile 
 Mastic to Linoleum Flooring 
 Linoleum Flooring 
 Mastic to 4” Blue Cove Base 
 Mastic to 4” Grey Cove Base 
 Mudded Joints 
 Terrazzo Flooring 
 Mastic to Old 4” Brown Cove Base 
 Old 4” Brown Cove Base 
 Caulking to Sinks/Toilets 
 Expansion Joint Caulk 
 Yellow Curtain, Front Layer 
 Yellow Curtain, Back Layer 
 Red Curtain, Front Layer 
 Red Curtain, Back Layer 
 Black Curtain 
 Asphalt Coating, Top Layer 
 Asphalt Coating, Top Layer 
 Asphalt Coating, Top Layer 
 2’x4’ Ceiling Tile, Pinhole 
 2’x4’ Ceiling Tile, Textured 
 Wall Plaster, Brown Coat (Previous LB Report, December 2013) 
 Wall Plaster, White Coat (Previous LB Report, December 2013) 
 Ceiling Plaster, Brown Coat (Previous LB Report, December 2013) 
 Ceiling Plaster, White Coat (Previous LB Report, December 2013) 
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 Spray-on Coating on Ceiling Plaster, White (Previous LB Report, December 2013) 
 Furnace Brick Mortar (Previous LB Report, December 2013) 
 Flue Wall Penetration Cementitious Seal, Gray (Previous LB Report, December 2013) 
 Skim Coat on Concrete Wall (Previous LB Report, December 2013) 
 Cinderblock Mortar (Previous LB Report, December 2013) 
 Terracotta Wall Mortar (Previous LB Report, December 2013) 
 Gypsum Board (Previous LB Report, December 2013) 
 Joint Compound (Previous LB Report, December 2013) 
 Terrazzo Flooring (Previous LB Report, December 2013) 
 Carpet Mastic, Yellow (Previous LB Report, December 2013) 
 Glazed Block Mortar (Previous LB Report, December 2013) 
 Elevator Frame Caulking, Beige (Previous LB Report, December 2013) 
 4”x4” Green Ceramic Wall Tile Backing, Beige (Previous LB Report, December 2013) 
 4”x4” Green Ceramic Wall Tile Grout (Previous LB Report, December 2013) 
 4”x4” Beige Ceramic Wall Tile Backing, Yellow (Previous LB Report, December 2013) 
 4”x4” Beige Ceramic Wall Tile Grout (Previous LB Report, December 2013) 

 
Based upon visual inspection and bulk sample analysis asbestos has been confirmed to exist 
in the following materials: 
 

 Caulk Assoc. with Copper Deck/Coping Stone Seam 
 Cap Flashing Caulk, Old 
 Cap Flashing Caulk, Dark Grey 
 Cap Flashing Caulk, White 
 Cementitious Materials Assoc. with Boiler 
 Water Tank Brick Mortar 

 
The following materials are assumed to contain asbestos due to inaccessibility to the materials; 
 

 None within known scope of work 
 
The following materials are considered to contain asbestos based on historical drawings and six 
month AHERA inspections conducted by the Enlarged City School District of Middletown 
Department of Buildings & Grounds. Copies of this paperwork is located in Appendix J: 
 

 Misc. Floor Tile (12”x12”) 
 9”x9” Floor Tile (Misc.) – Under Carpet 
 TSI (wrapped) 
 TSI 
 Misc. Floor Tile (Under Carpet) 
 Misc. Floor Tile (9”x9” Brown) 
 Misc. Floor Tile (12”x12” Dark Brown) 
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Asbestos was not detected in the following materials via PLM and/or TEM analysis: 
 

 Structural Wood Fiber Deck (“Tectum”) 
 Flashing Tar 
 Coping Stone Caulk 
 Coping Stone Mortar 
 Caulk to Coping Stone/Cap Flashing Joint 
 Tar on Skylight/Mechanical Equipment Curbs 
 Tar/Vapor Barrier 
 Insulation (“Perlite”) 
 Tar Water Proofing 
 Roof Membrane 
 Tapered Edge Fiberboard 
 Flashing Tar Paper 
 Cap Flashing Caulk 
 Brick Mortar 
 Gypsum Deck 
 Insulation (“Perlite”) 
 Tar/Vapor Barrier 
 Fiber Board 
 Tar Water Proofing 
 Roof Membrane 
 Tar on Mechanical Equipment Curbs 
 Mechanical Equipment Flashing 
 Pre-Cast Concrete Slab Mortar 
 Tar Assoc. with Fiberglass Layers in Built up Roofing System 
 Cap Flashing Caulk, Tan 
 Cap Flashing Caulk, Red 
 Cap Flashing Caulk, Grey 
 Tar on Cap Flashing 
 Cap Flashing Caulk, White 
 Expansion Joint Caulk 
 Façade Corner Joint Caulk, Black 
 Façade Corner Joint Caulk, Brown 
 Insulation (“Perlite”) 
 Vapor Barrier 
 Tar Membrane 
 Flashing Tar 
 Cap Flashing Caulk, Light Grey 
 Tar Assoc. with Cap Flashing 
 Canvas Wrap to Fiberglass Insulation on Water Tank 
 Rope Gasket to Boilers 
 Tar Assoc. with Rope Gasket to Boiler 
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 Pipe Gasket, Orange 
 Leveling Compound 
 Mastic to 12”x12” Floor Tiles 
 12”x12” Blue Floor Tile 
 12”x12” Grey Floor Tile 
 Mastic to Linoleum Flooring 
 Linoleum Flooring 
 Mastic to 4” Blue Cove Base 
 Mastic to 4” Grey Cove Base 
 Mudded Joints 
 Terrazzo Flooring 
 Mastic to Old 4” Brown Cove Base 
 Old 4” Brown Cove Base 
 Caulking to Sinks/Toilets 
 Expansion Joint Caulk 
 Yellow Curtain, Front Layer 
 Yellow Curtain, Back Layer 
 Red Curtain, Front Layer 
 Red Curtain, Back Layer 
 Black Curtain 
 Asphalt Coating, Top Layer 
 Asphalt Coating, Top Layer 
 Asphalt Coating, Top Layer 
 2’x4’ Ceiling Tile, Pinhole 
 2’x4’ Ceiling Tile, Textured 
 Wall Plaster, Brown Coat (Previous LB Report, December 2013) 
 Wall Plaster, White Coat (Previous LB Report, December 2013) 
 Ceiling Plaster, Brown Coat (Previous LB Report, December 2013) 
 Ceiling Plaster, White Coat (Previous LB Report, December 2013) 
 Spray-on Coating on Ceiling Plaster, White (Previous LB Report, December 2013) 
 Furnace Brick Mortar (Previous LB Report, December 2013) 
 Flue Wall Penetration Cementitious Seal, Gray (Previous LB Report, December 2013) 
 Skim Coat on Concrete Wall (Previous LB Report, December 2013) 
 Cinderblock Mortar (Previous LB Report, December 2013) 
 Terracotta Wall Mortar (Previous LB Report, December 2013) 
 Gypsum Board (Previous LB Report, December 2013) 
 Joint Compound (Previous LB Report, December 2013) 
 Terrazzo Flooring (Previous LB Report, December 2013) 
 Carpet Mastic, Yellow (Previous LB Report, December 2013) 
 Glazed Block Mortar (Previous LB Report, December 2013) 
 Elevator Frame Caulking, Beige (Previous LB Report, December 2013) 
 4”x4” Green Ceramic Wall Tile Backing, Beige (Previous LB Report, December 2013) 
 4”x4” Green Ceramic Wall Tile Grout (Previous LB Report, December 2013) 
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 4”x4” Beige Ceramic Wall Tile Backing, Yellow (Previous LB Report, December 2013) 
 4”x4” Beige Ceramic Wall Tile Grout (Previous LB Report, December 2013) 

 
B. LEAD-BASED PAINT 
 
Adelaide performed an extensive XRF Lead survey of Twin Towers Middle School in 2001. The 
report consists of roughly 1770 XRF shots distributed throughout the school. Due to the 
discovery of this report during file searches at the Enlarged City School District of Middletown 
Department of Buildings & Grounds Offices, LB did not perform further XRF lead testing at this 
location. A copy of the report and results are located in Appendix E.  
 

C. PCB-CONTAINING MATERIAL 
 
Materials examined during the Inspection included: 
 

 Coping Stone Caulk 
 Caulk to Coping Stone/Cap Flashing Joint 
 Cap Flashing Caulk 
 Cap Flashing Caulk, Tan 
 Cap Flashing Caulk, Red 
 Cap Flashing Caulk, Grey 
 Cap Flashing Caulk, White 
 Expansion Joint Caulk 
 Façade Corner Joint Caulk, Black 
 Façade Corner Joint Caulk, Brown 
 Cap Flashing Caulk, Light Grey 
 Caulk Assoc. with Copper Deck/Coping Stone Seam 
 Cap Flashing Caulk, Old 
 Cap Flashing Caulk, Dark Grey 
 Cap Flashing Caulk, White 
 Caulking to Sinks/Toilets 
 Expansion Joint Caulk 

 
Analytical results of the bulk samples collected indicate that the following materials contain PCB 
(greater than 50 PPM). 
 

 None 
 
Analytical results of the bulk samples collected indicate that the following materials did not 
contain PCB (less than 50 PPM); 
 

 Coping Stone Caulk 
 Caulk to Coping Stone/Cap Flashing Joint 
 Cap Flashing Caulk 
 Cap Flashing Caulk, Tan 
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 Cap Flashing Caulk, Red 
 Cap Flashing Caulk, Grey 
 Cap Flashing Caulk, White 
 Expansion Joint Caulk 
 Façade Corner Joint Caulk, Black 
 Façade Corner Joint Caulk, Brown 
 Cap Flashing Caulk, Light Grey 
 Caulk Assoc. with Copper Deck/Coping Stone Seam 
 Cap Flashing Caulk, Old 
 Cap Flashing Caulk, Dark Grey 
 Cap Flashing Caulk, White 
 Caulking to Sinks/Toilets 
 Expansion Joint Caulk 
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4.0 INSPECTION RESULTS 
 
A. ASBESTOS-CONTAINING MATERIAL 

 
The asbestos inspection involved a thorough visual examination of all areas that may be 
impacted by the proposed upgrades to Twin Towers Middle School. The following suspect 
materials were sampled and analyzed for asbestos content by Berger: 
 

4.1 Table 4.1 – Suspect Materials Inspected 

HOMOGENOUS 
MATERIAL MATERIAL SAMPLE LOCATIONS ASBESTOS 

CONTENT 
01 Structural Wood Fiber Deck (“Tectum”) Roof M NAD 
02 Flashing Tar Roof M <1% Chrysotile 
03 Coping Stone Caulk Roof M & Roof L NAD 
04 Coping Stone Mortar Roof M & Roof L NAD 
05 Caulk to Coping Stone/Cap Flashing Joint Roof M NAD 

06 Tar on Skylight/Mechanical Equipment 
Curbs 

Roof M NAD 

07 Tar/Vapor Barrier Roof L & Roof K (Flat 
Section) NAD 

08 Insulation (“Perlite”) Roof L & Roof K (Flat 
Section) NAD 

09 Tar Water Proofing Roof L & Roof K (Flat 
Section) NAD 

10 Roof Membrane Roof L & Roof K (Flat 
Section) NAD 

11 Tapered Edge Fiberboard Roof L NAD 
12 Flashing Tar Paper Roof L NAD 
13 Cap Flashing Caulk Roof L NAD 
14 Brick Mortar Roof L NAD 
15 Gypsum Deck Roof K (Elevated Section) NAD 
16 Insulation (“Perlite”) Roof K (Elevated Section) NAD 
17 Tar/Vapor Barrier Roof K (Elevated Section) NAD 
18 Fiber Board Roof K (Elevated Section) NAD 
19 Tar Water Proofing Roof K (Elevated Section) NAD 
20 Roof Membrane Roof K (Elevated Section) NAD 
21 Tar on Mechanical Equipment Curbs Roof K & Roof F NAD 
22 Mechanical Equipment Flashing Roof F NAD 
23 Pre-Cast Concrete Slab Mortar Roof F NAD 

24 Tar Assoc. with Fiberglass Layers in Built 
up Roofing System 

Roof O NAD 

25 Cap Flashing Caulk, Tan Roof O NAD 
26 Cap Flashing Caulk, Red Roof O NAD 
27 Cap Flashing Caulk, Grey Roof O NAD 
28 Tar on Cap Flashing Roof O NAD 
29 Cap Flashing Caulk, White Roof O NAD 
30 Expansion Joint Caulk Roof Q NAD 
31 Façade Corner Joint Caulk, Black Roof Q NAD 
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HOMOGENOUS 
MATERIAL MATERIAL SAMPLE LOCATIONS ASBESTOS 

CONTENT 
32 Façade Corner Joint Caulk, Brown Roof Q NAD 
33 Insulation (“Perlite”) Roof R NAD 
34 Vapor Barrier Roof R NAD 
35 Tar Membrane Roof R NAD 
36 Flashing Tar Roof R NAD 
37 Cap Flashing Caulk, Light Grey Roof I & Roof C NAD 
38 Tar Assoc. with Cap Flashing Roof I & Roof C NAD 

39 Caulk Assoc. with Copper Deck/Coping 
Stone Seam Roof H 6.3% Chrysotile 

40 Cap Flashing Caulk, Old Roof D & Roof C 2.9% Chrysotile 
41 Cap Flashing Caulk, Dark Grey Roof I & Roof C 4.4% Chrysotile 

42 Cap Flashing Caulk, White Roof I & Roof C <1% Anthophyllite 
1.1% Chrysotile 

43 Canvas Wrap to Fiberglass Insulation on 
Water Tank Boiler Room NAD 

44 Cementitious Materials Assoc. with 
Boiler Boiler Room 5.06% Chrysotile 

45 Rope Gasket to Boilers Boiler Room NAD 
46 Tar Assoc. with Rope Gasket to Boiler Boiler Room NAD 
47 Water Tank Brick Mortar Boiler Room 2.40% Chrysotile 
48 Pipe Gasket, Orange Boiler Room NAD 

49 Leveling Compound Outside Cafeteria Entry 
Doors NAD 

50 Mastic to 12”x12” Floor Tiles Cafeteria <1% Anthophyllite 
51 12”x12” Blue Floor Tile Cafeteria NAD 
52 12”x12” Grey Floor Tile Cafeteria NAD 
53 Mastic to Linoleum Flooring Cafeteria NAD 
54 Linoleum Flooring Cafeteria NAD 
55 Mastic to 4” Blue Cove Base Cafeteria NAD 
56 Mastic to 4” Grey Cove Base Cafeteria <1% Chrysotile 
57 Mudded Joints Small Gym NAD 

58 Terrazzo Flooring 
Outside Cafeteria Entry 
Doors & Outside Small 

Gym 
NAD 

59 Mastic to Old 4” Brown Cove Base Small Gym NAD 
60 Old 4” Brown Cove Base Small Gym NAD 

61 Caulking to Sinks/Toilets Boys Locker Room & Girls 
Locker Room NAD 

62 Expansion Joint Caulk Exterior Auditorium Stairs NAD 
63 Yellow Curtain, Front Layer Auditorium Stage NAD 
64 Yellow Curtain, Back Layer Auditorium Stage NAD 
65 Red Curtain, Front Layer Auditorium Stage NAD 
66 Red Curtain, Back Layer Auditorium Stage NAD 
67 Black Curtain Auditorium Stage NAD 
68 Asphalt Coating, Top Layer Small Parking Lot NAD 
69 Asphalt Coating, Top Layer Loop/Bus Turn Around <1% Chrysotile 
70 Asphalt Coating, Top Layer Large Parking Lot NAD 
71 2’x4’ Ceiling Tile, Pinhole Cafeteria NAD 
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HOMOGENOUS 
MATERIAL MATERIAL SAMPLE LOCATIONS ASBESTOS 

CONTENT 
72 2’x4’ Ceiling Tile, Textured Cafeteria  

Assumed Materials 
73 Misc. Floor Tile (12”x12”) Room 308 Historic Data 

74 9”x9” Floor Tile (Misc.) – Under 
Carpet Room 317 & 319 Historic Data 

75 TSI (wrapped) Ceiling Storage Historic Data 

76 TSI 
Multiple Locations in 

Basement Maintenance 
Areas (with Signage) 

Historic Data 

77 Misc. Floor Tile (Under Carpet) 

Room 105, 107, 109, 111, 
220, 224, 226, 300, 306. 
325, 327, 329 & AS-3 

Teachers Lounge/Café 

Historic Data 

78 Misc. Floor Tile (9”x9” Brown) Auditorium Historic Data 
79 Misc. Floor Tile (12”x12” Dark Brown) Room 101 & AS-4  Historic Data 

Previous LB Report, December 12, 2013 
01 Wall Plaster, Brown Coat Original Building NAD 
02 Wall Plaster, White Coat Original Building NAD 
03 Ceiling Plaster, Brown Coat Original Building NAD 
04 Ceiling Plaster, White Coat Original Building NAD 

06* Spray-on Coating on Ceiling Plaster, 
White Original Building NAD 

07 Furnace Brick Mortar Original Building NAD 

08 Flue Wall Penetration Cementitious Seal, 
Gray Original Building NAD 

09 Skim Coat on Concrete Wall Original Building NAD 
10 Cinderblock Mortar Original Building NAD 
11 Terracotta Wall Mortar Original Building NAD 
12 Gypsum Board Original Building NAD 
13 Joint Compound Original Building NAD 
14 Terrazzo Flooring Original Building NAD 
15 Carpet Mastic, Yellow Original Building NAD 
16 Glazed Block Mortar Original Building NAD 
17 Elevator Frame Caulking, Beige Original Building NAD 

18 4”x4” Green Ceramic Wall Tile Backing, 
Beige Original Building NAD 

19 4”x4” Green Ceramic Wall Tile Grout Original Building NAD 
20 Wall Plaster, Brown Coat 1970s Addition NAD 
21 Wall Plaster, White Coat 1970s Addition NAD 
22 Spray-on Coating on Gypsum Ceiling 1970s Addition NAD 
23 Gypsum Board 1970s Addition NAD 
24 Joint Compound 1970s Addition NAD 

25 4”x4” Beige Ceramic Wall Tile Backing 
Yellow 1970s Addition NAD 

26 4”x4” Beige Ceramic Wall Tile Grout 1970s Addition NAD 
27 Gypsum Board Kitchen/Food Court NAD 
28 Joint Compound Kitchen/Food Court NAD 
29 Cinderblock Mortar Kitchen/Food Court NAD 
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Bold = Positive for ACM NAD = No Asbestos Detected        
* HA 05 Not Used In Report  
 

4.2 CONDITION AND FRIABLITY ASSESSMENT TABLE 
 
For each inspection conducted, the inspector classifies ACM materials by friability and 
condition. This helps to determine the extent of damage in certain areas as well as the potential 
for further damage and Asbestos release due to disturbance of the material. 
 
Table 4.2 – Condition and Friability Assessment 

LOCATION MATERIAL QUANTITY FRIABILITY CONDITION 

Roof C, Roof D, Roof H 
& Roof I 

Caulk Assoc. with Copper 
Deck/Coping Stone Seam 

375 LF (94 
SF) 

Non-Friable Good 

Roof C, Roof D, Roof H 
& Roof I Cap Flashing Caulk, Old Non-Friable Good 

Roof C, Roof D, Roof H 
& Roof I Cap Flashing Caulk, Dark Grey Non-Friable Good 

Roof C, Roof D, Roof H 
& Roof I Cap Flashing Caulk, White Non-Friable Good 

Boiler Room Cementitious Materials Assoc. 
with Boiler 2 SF Friable Good 

Boiler Room Water Tank Brick Mortar 100 SF Friable Good 
Condition Definitions: 
Good: None/Minimal apparent damage to ACM 
Fair: Up to 10% localized damage or up to 25% of the entire ACM is damaged 
Poor: Over 10% localized damage or over 25% of the entire ACM is damaged 

 
 4.3 SAMPLE ANALYSIS TABLE 
 
Laboratory analysis results, in tabular form, are included in Appendix A. 
 

B. LEAD-BASED PAINT 

 
Adelaide performed an extensive XRF Lead survey of Twin Towers Middle School in 2001. The 
report consists of roughly 550 XRF shots distributed throughout the school. Due to the discovery 
of this report during file searches at the Enlarged City School District of Middletown Department 
of Buildings & Grounds Offices, LB did not perform further XRF lead testing at this location. A 
copy of the report and results are located in Appendix E.  
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C. PCB-CONTAINING MATERIAL 

 

The PCB Inspection involved a thorough visual examination of all areas that may be impacted by 
the proposed renovation. The following suspect materials were tested for PCB content: 
 
HOMOGENOUS 

MATERIAL MATERIAL LOCATION PCB CONTENT 
(PPM) 

03 Coping Stone Caulk Roof M & Roof L ND 

05 Caulk to Coping Stone/Cap 
Flashing Joint Roof M ND 

13 Cap Flashing Caulk Roof L ND 
25 Cap Flashing Caulk, Tan Roof O ND 
26 Cap Flashing Caulk, Red Roof O ND 
27 Cap Flashing Caulk, Grey Roof O ND 
29 Cap Flashing Caulk, White Roof O ND 
30 Expansion Joint Caulk Roof Q ND 

31 Façade Corner Joint Caulk, 
Black Roof Q ND 

32 Façade Corner Joint Caulk, 
Brown Roof Q ND 

37 Cap Flashing Caulk, Light 
Grey Roof I & Roof C ND 

39 Caulk Assoc. with Copper 
Deck/Coping Stone Seam Roof H ND 

40 Cap Flashing Caulk, Old Roof D & Roof C ND 

41 Cap Flashing Caulk, Dark 
Grey Roof I & Roof C ND 

42 Cap Flashing Caulk, White Roof I & Roof C ND 

61 Caulking to Sinks/Toilets Boys Locker Room & Girls Locker 
Room ND 

62 Expansion Joint Caulk Exterior Auditorium Stairs ND 
Bold = Positive for PCB ND = No PCB Detected  
 
5.0 AREAS NOT ACCESSIBLE 
 
During the Inspection the following areas were not accessible: 
 
Void Spaces within Walls, Ceilings or Floors: No destructive sampling was performed on 
concealed spaces in walls, ceilings or floors to access plenum, chases etc. It should be assumed 
that asbestos, lead and PCB containing materials may exist in these spaces. Any suspect materials 
encountered during work should be sampled for analysis before work continues. 
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6.0 CONCLUSIONS AND RECOMMENDATIONS 
 
ACM materials and LBP have been identified in this inspection that may be impacted as part of 
the proposed renovation to Twin Towers Middle School. These materials, reported in Section 3.0 
of this report, may require complete removal prior to the start of the renovation project. No PCBs 
were identified during this Inspection. 
 
The ACM, LBP & PCB Inspection was conducted at the request of Enlarged City School District 
of Middletown for the proposed renovation to Twin Towers Middle School. Any change in the 
scope of work will require further investigation to accurately classify any additional ACM, LBP 
or PCBs resulting from the modified or updated scope of work. 
 
7.0 REPORT CERTIFICATIONS 
 
This report, and the supporting data, findings, conclusions, opinions, and recommendations it 
contains represent the result of Berger’s efforts for the environmental inspection work for Twin 
Towers Middle School. 
 
Opinions and recommendations presented in this report apply to site conditions and features as 
they existed at the time of Berger’s site visits, and those reasonably foreseeable. They cannot 
necessarily apply to conditions and features of which Berger is unaware and has not had the 
opportunity to evaluate. 
 
The conclusions presented in this report are professional opinions solely upon Berger’s visual 
observations of accessible areas, laboratory test data, and current regulatory requirements. These 
conclusions are intended exclusively for the purpose stated herein and the site indicated for the 
project indicated. 
 
Prepared by:       Reviewed by: 
 

 
_________________________    _______________________ 
Drew Cheskin       Craig Napolitano, CHMM 
NYS DOL Inspector      Vice President, Industrial  

Hygiene & Hazmat Services  
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APPENDIX A: 

ASBESTOS SAMPLE ANALYSIS RESULTS IN TABULAR FORM 



APPENDIX A 
SAMPLE ANALYSIS RESULTS IN TABULAR FORM 

TWIN TOWERS MIDDLE SCHOOL  
RENOVATION PROJECT 

112 GRAND AVENUE 
MIDDLETOWN, NY 10940 

 

Bold = Positive for ACM NAD = No Asbestos Detected                      NA/PS = Not Analyzed/Positive Stop 
 

Homogeneous  
Area No. 

Sample 
No. Material Location PLM Result TEM Result 

01 01A Structural Wood Fiber Deck (“Tectum”) Roof M NAD N/A 
01 01B Structural Wood Fiber Deck (“Tectum”) Roof M NAD N/A 
02 02A Flashing Tar Roof M NAD <1% Chrysotile 
02 02B Flashing Tar Roof M NAD NAD 
03 03A Coping Stone Caulk Roof M NAD NAD 
03 03B Coping Stone Caulk Roof L NAD NAD 
04 04A Coping Stone Mortar Roof M NAD N/A 
04 04B Coping Stone Mortar Roof L NAD N/A 
05 05A Caulk to Coping Stone/Cap Flashing Joint Roof M NAD NAD 
05 05B Caulk to Coping Stone/Cap Flashing Joint Roof M NAD NAD 

06 06A Tar on Skylight/Mechanical Equipment 
Curbs 

Roof M NAD NAD 

06 06B Tar on Skylight/Mechanical Equipment 
Curbs 

Roof M NAD NAD 

07 07A Tar/Vapor Barrier Roof L NAD NAD 
07 07B Tar/Vapor Barrier Roof K (Flat Section) NAD NAD 
08 08A Insulation (“Perlite”) Roof L NAD N/A 
08 08B Insulation (“Perlite”) Roof K (Flat Section) NAD N/A 
09 09A Tar Water Proofing Roof L NAD NAD 
09 09B Tar Water Proofing Roof K (Flat Section) NAD NAD 
10 10A Roof Membrane Roof L NAD NAD 
10 10B Roof Membrane Roof K (Flat Section) NAD NAD 
11 11A Tapered Edge Fiberboard Roof L NAD N/A 
11 11B Tapered Edge Fiberboard Roof L NAD N/A 
12 12A Flashing Tar Paper Roof L NAD NAD 
12 12B Flashing Tar Paper Roof L NAD NAD 
13 13A Cap Flashing Caulk Roof L NAD NAD 
13 13B Cap Flashing Caulk Roof L NAD NAD 
14 14A Brick Mortar Roof L NAD N/A 
14 14B Brick Mortar Roof L NAD N/A 
15 15A Gypsum Deck Roof K (Elevated Section) NAD N/A 



APPENDIX A 
SAMPLE ANALYSIS RESULTS IN TABULAR FORM 

TWIN TOWERS MIDDLE SCHOOL  
RENOVATION PROJECT 

112 GRAND AVENUE 
MIDDLETOWN, NY 10940 

 

Bold = Positive for ACM NAD = No Asbestos Detected                      NA/PS = Not Analyzed/Positive Stop 
 

Homogeneous  
Area No. 

Sample 
No. Material Location PLM Result TEM Result 

15 15B Gypsum Deck Roof K (Elevated Section) NAD N/A 
16 16A Insulation (“Perlite”) Roof K (Elevated Section) NAD N/A 
16 16B Insulation (“Perlite”) Roof K (Elevated Section) NAD N/A 
17 17A Tar/Vapor Barrier Roof K (Elevated Section) NAD NAD 
17 17B Tar/Vapor Barrier Roof K (Elevated Section) NAD NAD 
18 18A Fiber Board Roof K (Elevated Section) NAD N/A 
18 18B Fiber Board Roof K (Elevated Section) NAD N/A 
19 19A Tar Water Proofing Roof K (Elevated Section) NAD NAD 
19 19B Tar Water Proofing Roof K (Elevated Section) NAD NAD 
20 20A Roof Membrane Roof K (Elevated Section) NAD NAD 
20 20B Roof Membrane Roof K (Elevated Section) NAD NAD 
21 21A Tar on Mechanical Equipment Curbs Roof K NAD NAD 
21 21B Tar on Mechanical Equipment Curbs Roof F NAD NAD 
22 22A Mechanical Equipment Flashing Roof F NAD NAD 
22 22B Mechanical Equipment Flashing Roof F NAD NAD 
23 23A Pre-Cast Concrete Slab Mortar Roof F NAD N/A 
23 23B Pre-Cast Concrete Slab Mortar Roof F NAD N/A 

24 24A Tar Assoc. with Fiberglass Layers in Built 
up Roofing System 

Roof O NAD NAD 

24 24B Tar Assoc. with Fiberglass Layers in Built 
up Roofing System 

Roof O NAD NAD 

25 25A Cap Flashing Caulk, Tan Roof O NAD NAD 
25 25B Cap Flashing Caulk, Tan Roof O NAD NAD 
26 26A Cap Flashing Caulk, Red Roof O NAD NAD 
26 26B Cap Flashing Caulk, Red Roof O NAD NAD 
27 27A Cap Flashing Caulk, Grey Roof O NAD NAD 
27 27B Cap Flashing Caulk, Grey Roof O NAD NAD 
28 28A Tar on Cap Flashing Roof O NAD NAD 
28 28B Tar on Cap Flashing Roof O NAD NAD 
29 29A Cap Flashing Caulk, White Roof O NAD NAD 
29 29B Cap Flashing Caulk, White Roof O NAD NAD 



APPENDIX A 
SAMPLE ANALYSIS RESULTS IN TABULAR FORM 

TWIN TOWERS MIDDLE SCHOOL  
RENOVATION PROJECT 

112 GRAND AVENUE 
MIDDLETOWN, NY 10940 

 

Bold = Positive for ACM NAD = No Asbestos Detected                      NA/PS = Not Analyzed/Positive Stop 
 

Homogeneous  
Area No. 

Sample 
No. Material Location PLM Result TEM Result 

30 30A Expansion Joint Caulk Roof Q NAD NAD 
30 30B Expansion Joint Caulk Roof Q NAD NAD 
31 31A Façade Corner Joint Caulk, Black Roof Q NAD NAD 
31 31B Façade Corner Joint Caulk, Black Roof Q NAD NAD 
32 32A Façade Corner Joint Caulk, Brown Roof Q NAD NAD 
32 32B Façade Corner Joint Caulk, Brown Roof Q NAD NAD 
33 33A Insulation (“Perlite”) Roof R NAD N/A 
33 33B Insulation (“Perlite”) Roof R NAD N/A 
34 34A Vapor Barrier Roof R NAD NAD 
34 34B Vapor Barrier Roof R NAD NAD 
35 35A Tar Membrane Roof R NAD NAD 
35 35B Tar Membrane Roof R NAD NAD 
36 36A Flashing Tar Roof R NAD NAD 
36 36B Flashing Tar Roof R NAD NAD 
37 37A Cap Flashing Caulk, Light Grey Roof I NAD NAD 
37 37B Cap Flashing Caulk, Light Grey Roof C NAD NAD 
38 38A Tar Assoc. with Cap Flashing Roof I NAD NAD 
38 38B Tar Assoc. with Cap Flashing Roof C NAD NAD 

39 39A Caulk Assoc. with Copper Deck/Coping 
Stone Seam Roof H 6.3% Chrysotile N/A 

39 39B Caulk Assoc. with Copper Deck/Coping 
Stone Seam Roof H NA/PS N/A 

40 40A Cap Flashing Caulk, Old Roof D 2.9% Chrysotile N/A 
40 40B Cap Flashing Caulk, Old Roof C NA/PS N/A 
41 41A Cap Flashing Caulk, Dark Grey Roof I 4.4% Chrysotile N/A 
41 41B Cap Flashing Caulk, Dark Grey Roof C NA/PS N/A 
42 42A Cap Flashing Caulk, White Roof I NAD NAD 

42 42B Cap Flashing Caulk, White Roof C <1% Chrysotile <1% Anthophyllite 
1.1% Chrysotile 

43 43A Canvas Wrap to Fiberglass Insulation on 
Water Tank Boiler Room NAD NAD 



APPENDIX A 
SAMPLE ANALYSIS RESULTS IN TABULAR FORM 

TWIN TOWERS MIDDLE SCHOOL  
RENOVATION PROJECT 

112 GRAND AVENUE 
MIDDLETOWN, NY 10940 

 

Bold = Positive for ACM NAD = No Asbestos Detected                      NA/PS = Not Analyzed/Positive Stop 
 

Homogeneous  
Area No. 

Sample 
No. Material Location PLM Result TEM Result 

43 43B Canvas Wrap to Fiberglass Insulation on 
Water Tank Boiler Room NAD NAD 

43 43C Canvas Wrap to Fiberglass Insulation on 
Water Tank Boiler Room NAD NAD 

44 44A Cementitious Materials Assoc. with 
Boiler Boiler Room 5.06% Chrysotile N/A 

44 44B Cementitious Materials Assoc. with 
Boiler Boiler Room NA/PS N/A 

44 44C Cementitious Materials Assoc. with 
Boiler Boiler Room NA/PS N/A 

45 45A Rope Gasket to Boilers Boiler Room NAD N/A 
45 45B Rope Gasket to Boilers Boiler Room NAD N/A 
46 46A Tar Assoc. with Rope Gasket to Boiler Boiler Room NAD NAD 
46 46B Tar Assoc. with Rope Gasket to Boiler Boiler Room NAD NAD 
47 47A Water Tank Brick Mortar Boiler Room 2.40% Chrysotile N/A 
47 47B Water Tank Brick Mortar Boiler Room NA/PS N/A 
48 48A Pipe Gasket, Orange Boiler Room NAD NAD 
48 48B Pipe Gasket, Orange Boiler Room NAD NAD 
49 49A Leveling Compound Outside Cafeteria Entry Doors NAD N/A 
49 49B Leveling Compound Outside Cafeteria Entry Doors NAD N/A 
50 50A Mastic to 12”x12” Floor Tiles Cafeteria NAD NAD 
50 50B Mastic to 12”x12” Floor Tiles Cafeteria NAD <1% Anthophyllite 
51 51A 12”x12” Blue Floor Tile Cafeteria NAD NAD 
51 51B 12”x12” Blue Floor Tile Cafeteria NAD NAD 
52 52A 12”x12” Grey Floor Tile Cafeteria NAD NAD 
52 52B 12”x12” Grey Floor Tile Cafeteria NAD NAD 
53 53A Mastic to Linoleum Flooring Cafeteria NAD NAD 
53 53B Mastic to Linoleum Flooring Cafeteria NAD NAD 
54 54A Linoleum Flooring Cafeteria NAD NAD 
54 54B Linoleum Flooring Cafeteria NAD NAD 
55 55A Mastic to 4” Blue Cove Base Cafeteria NAD NAD 



APPENDIX A 
SAMPLE ANALYSIS RESULTS IN TABULAR FORM 

TWIN TOWERS MIDDLE SCHOOL  
RENOVATION PROJECT 

112 GRAND AVENUE 
MIDDLETOWN, NY 10940 

 

Bold = Positive for ACM NAD = No Asbestos Detected                      NA/PS = Not Analyzed/Positive Stop 
 

Homogeneous  
Area No. 

Sample 
No. Material Location PLM Result TEM Result 

55 55B Mastic to 4” Blue Cove Base Cafeteria NAD NAD 
56 56A Mastic to 4” Grey Cove Base Cafeteria NAD NAD 
56 56B Mastic to 4” Grey Cove Base Cafeteria NAD <1% Chrysotile 
57 57A Mudded Joints Small Gym NAD N/A 
57 57B Mudded Joints Small Gym NAD N/A 
57 57C Mudded Joints Small Gym NAD N/A 
58 58A Terrazzo Flooring Outside Cafeteria Entry Doors NAD N/A 
58 58B Terrazzo Flooring Outside Small Gym NAD N/A 
59 59A Mastic to Old 4” Brown Cove Base Small Gym NAD NAD 
59 59B Mastic to Old 4” Brown Cove Base Small Gym NAD NAD 
60 60A Old 4” Brown Cove Base Small Gym NAD NAD 
60 60B Old 4” Brown Cove Base Small Gym NAD NAD 
61 61A Caulking to Sinks/Toilets Boys Locker Room NAD NAD 
61 61B Caulking to Sinks/Toilets Girls Locker Room NAD NAD 
62 62A Expansion Joint Caulk Exterior Auditorium Stairs NAD NAD 
62 62B Expansion Joint Caulk Exterior Auditorium Stairs NAD NAD 
63 63A Yellow Curtain, Front Layer Auditorium Stage NAD N/A 
63 63B Yellow Curtain, Front Layer Auditorium Stage NAD N/A 
64 64A Yellow Curtain, Back Layer Auditorium Stage NAD N/A 
64 64B Yellow Curtain, Back Layer Auditorium Stage NAD N/A 
65 65A Red Curtain, Front Layer Auditorium Stage NAD N/A 
65 65B Red Curtain, Front Layer Auditorium Stage NAD N/A 
66 66A Red Curtain, Back Layer Auditorium Stage NAD N/A 
66 66B Red Curtain, Back Layer Auditorium Stage NAD N/A 
67 67A Black Curtain Auditorium Stage NAD N/A 
67 67B Black Curtain Auditorium Stage NAD N/A 
68 68A Asphalt Coating, Top Layer Small Parking Lot NAD NAD 
68 68B Asphalt Coating, Top Layer Small Parking Lot NAD NAD 
69 69A Asphalt Coating, Top Layer Loop/Bus Turn Around NAD <1% Chrysotile 
69 69B Asphalt Coating, Top Layer Loop/Bus Turn Around NAD NAD 
70 70A Asphalt Coating, Top Layer Large Parking Lot NAD NAD 



APPENDIX A 
SAMPLE ANALYSIS RESULTS IN TABULAR FORM 

TWIN TOWERS MIDDLE SCHOOL  
RENOVATION PROJECT 

112 GRAND AVENUE 
MIDDLETOWN, NY 10940 

 

Bold = Positive for ACM NAD = No Asbestos Detected                      NA/PS = Not Analyzed/Positive Stop 
 

Homogeneous  
Area No. 

Sample 
No. Material Location PLM Result TEM Result 

70 70B Asphalt Coating, Top Layer Large Parking Lot NAD NAD 
71 71A 2’x4’ Ceiling Tile, Pinhole Cafeteria NAD NAD 
71 71B 2’x4’ Ceiling Tile, Pinhole Cafeteria NAD NAD 
72 72A 2’x4’ Ceiling Tile, Textured Cafeteria NAD NAD 
72 72B 2’x4’ Ceiling Tile, Textured Cafeteria NAD NAD 
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APPENDIX B: 
ASBESTOS BULK SAMPLE FIELD DATA SHEETS 

WITH CHAIN OF CUSTODY 
& LABORATORY RESULTS 
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Analyzed
Date   Asbestos  Fibrous   Non-FibrousTest Color

Non Asbestos

Test Report:Asbestos Analysis of Bulk Material

EMSL Analytical, Inc.
307 West 38th Street, New York, NY 10018
Phone/Fax: (212) 290-0051 / (212) 290-0058
http://www.EMSL.com manhattanlab@emsl.com

031509020
CustomerID: LBAP78
CustomerPO: 3001111.00
ProjectID:

EMSL Order:

Attn: Craig Napolitano
Louis Berger & Associates, PC
48 Wall St.
New York, NY 10005

Received: 03/26/15 6:00 PM

3001111.00/ MIDDLETOWN SCHOOLS/ TWIN TOWERS MIDDLE SCHOOL MIDDLETOWN, NY/ ROOFS/ ROOF RENOVATION

Fax:
Phone: (212) 612-7900

Project:

3/29/2015Analysis Date:
3/24/2015Collected:

01A
031509020-0001

Description ROOF M - STRUCTURAL WOOD FIBER DECK/ TECTUM

PLM NYS 198.1 Friable 3/29/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

None Detected

Not Analyzed

Not Analyzed

White

Sample ID
Homogeneity Homogeneous

No Vermiculite Detected.
PLM NYS 198.6  VCM Not Analyzed

Cellulose82.00% Non-fibrous (other)18.00%

01B
031509020-0002

Description ROOF M - STRUCTURAL WOOD FIBER DECK/ TECTUM

PLM NYS 198.1 Friable 3/29/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

None Detected

Not Analyzed

Not Analyzed

Tan/White

Sample ID
Homogeneity Homogeneous

No Vermiculite Detected.
PLM NYS 198.6  VCM Not Analyzed

Cellulose75.00% Non-fibrous (other)25.00%

02A
031509020-0003

Description ROOF M - FLASHING TAR

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected Black

Black

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

Chrysotile<1%
<1% Total

02B
031509020-0004

Description ROOF M - FLASHING TAR

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

03A
031509020-0005

Description ROOF M - COPING STONE CAULK

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Gray

Gray

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

Page 1Test Report 198VCM-7.30.1  Printed: 3/29/2015 11:38:01 PM

Initial Report From 03/29/2015  23:21:47

http://www.EMSL.com
mailto:manhattanlab@emsl.com


  Asbestos  Fibrous   Non-FibrousTest Color
Non Asbestos

Test Report:Asbestos Analysis of Bulk Material

EMSL Analytical, Inc.
307 West 38th Street, New York, NY 10018
Phone/Fax: (212) 290-0051 / (212) 290-0058
http://www.EMSL.com manhattanlab@emsl.com

031509020
CustomerID: LBAP78
CustomerPO: 3001111.00
ProjectID:

EMSL Order:

03B
031509020-0006

Description ROOF L - COPING STONE CAULK

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Gray

Gray

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

04A
031509020-0007

Description ROOF M - COPING STONE MORTAR

PLM NYS 198.1 Friable 3/29/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

None Detected

Not Analyzed

Not Analyzed

Gray

Sample ID
Homogeneity Homogeneous

No Vermiculite Detected.
PLM NYS 198.6  VCM Not Analyzed

Quartz45.00%
Mica3.00%
Non-fibrous (other)52.00%

04B
031509020-0008

Description ROOF L - COPING STONE MORTAR

PLM NYS 198.1 Friable 3/29/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

None Detected

Not Analyzed

Not Analyzed

Gray

Sample ID
Homogeneity Homogeneous

No Vermiculite Detected.
PLM NYS 198.6  VCM Not Analyzed

Quartz55.00%
Non-fibrous (other)45.00%

05A
031509020-0009

Description ROOF M - CAULK TO COPING STONE/ CAP FLASHING JOINT

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

05B
031509020-0010

Description ROOF M - CAULK TO COPING STONE/ CAP FLASHING JOINT

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

06A
031509020-0011

Description ROOF M - TAR ON SKYLIGHT/ MECHANICAL EQUIPMENT CURBS

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

Page 2Test Report 198VCM-7.30.1  Printed: 3/29/2015 11:38:01 PM

Initial Report From 03/29/2015  23:21:47

http://www.EMSL.com
mailto:manhattanlab@emsl.com


  Asbestos  Fibrous   Non-FibrousTest Color
Non Asbestos

Test Report:Asbestos Analysis of Bulk Material

EMSL Analytical, Inc.
307 West 38th Street, New York, NY 10018
Phone/Fax: (212) 290-0051 / (212) 290-0058
http://www.EMSL.com manhattanlab@emsl.com

031509020
CustomerID: LBAP78
CustomerPO: 3001111.00
ProjectID:

EMSL Order:

06B
031509020-0012

Description ROOF M - TAR ON SKYLIGHT/ MECHANICAL EQUIPMENT CURBS

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

07A
031509020-0013

Description ROOF L - TAR/ VABOR BARRIER

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

07B
031509020-0014

Description ROOF K/ FLAT SECTION - TAR/ VABOR BARRIER

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

08A
031509020-0015

Description ROOF L - INSULATION/ PERLITE

PLM NYS 198.1 Friable 3/29/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

None Detected

Not Analyzed

Not Analyzed

Brown

Sample ID
Homogeneity Homogeneous

No Vermiculite Detected.
PLM NYS 198.6  VCM Not Analyzed

Cellulose45.00% Perlite42.00%
Non-fibrous (other)13.00%

08B
031509020-0016

Description ROOF K/ FLAT SECTION - INSULATION/ PERLITE

PLM NYS 198.1 Friable 3/29/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

None Detected

Not Analyzed

Not Analyzed

Tan

Sample ID
Homogeneity Homogeneous

No Vermiculite Detected.
PLM NYS 198.6  VCM Not Analyzed

Cellulose75.00% Perlite18.00%
Non-fibrous (other)7.00%

09A
031509020-0017

Description ROOF L - TAR WATER PROOFING

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed
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  Asbestos  Fibrous   Non-FibrousTest Color
Non Asbestos

Test Report:Asbestos Analysis of Bulk Material

EMSL Analytical, Inc.
307 West 38th Street, New York, NY 10018
Phone/Fax: (212) 290-0051 / (212) 290-0058
http://www.EMSL.com manhattanlab@emsl.com

031509020
CustomerID: LBAP78
CustomerPO: 3001111.00
ProjectID:

EMSL Order:

09B
031509020-0018

Description ROOF K/ FLAT SECTION - TAR WATER PROOFING

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

10A
031509020-0019

Description ROOF L - ROOF MEMBRANE

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

10B
031509020-0020

Description ROOF K/ FLAT SECTION - ROOF MEMBRANE

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

11A
031509020-0021

Description ROOF L - TAPERED EDGE FIBERBOARD

PLM NYS 198.1 Friable 3/29/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

None Detected

Not Analyzed

Not Analyzed

Brown

Sample ID
Homogeneity Homogeneous

No Vermiculite Detected.
PLM NYS 198.6  VCM Not Analyzed

Cellulose94.00% Non-fibrous (other)6.00%

11B
031509020-0022

Description ROOF L - TAPERED EDGE FIBERBOARD

PLM NYS 198.1 Friable 3/29/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

None Detected

Not Analyzed

Not Analyzed

Brown

Sample ID
Homogeneity Homogeneous

No Vermiculite Detected.
PLM NYS 198.6  VCM Not Analyzed

Cellulose97.00% Non-fibrous (other)3.00%

12A
031509020-0023

Description ROOF L - FLASHING TAR PAPER

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed
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  Asbestos  Fibrous   Non-FibrousTest Color
Non Asbestos

Test Report:Asbestos Analysis of Bulk Material

EMSL Analytical, Inc.
307 West 38th Street, New York, NY 10018
Phone/Fax: (212) 290-0051 / (212) 290-0058
http://www.EMSL.com manhattanlab@emsl.com

031509020
CustomerID: LBAP78
CustomerPO: 3001111.00
ProjectID:

EMSL Order:

12B
031509020-0024

Description ROOF L - FLASHING TAR PAPER

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

13A
031509020-0025

Description ROOF L - CAP FLASHING CAULK

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Gray

Gray

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

13B
031509020-0026

Description ROOF L - CAP FLASHING CAULK

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Gray

Gray

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

14A
031509020-0027

Description ROOF L - BRICK MORTAR

PLM NYS 198.1 Friable 3/29/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

None Detected

Not Analyzed

Not Analyzed

Gray

Sample ID
Homogeneity Homogeneous

No Vermiculite Detected.
PLM NYS 198.6  VCM Not Analyzed

Quartz42.00%
Non-fibrous (other)58.00%

14B
031509020-0028

Description ROOF L - BRICK MORTAR

PLM NYS 198.1 Friable 3/29/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

None Detected

Not Analyzed

Not Analyzed

Gray/White

Sample ID
Homogeneity Homogeneous

No Vermiculite Detected.
PLM NYS 198.6  VCM Not Analyzed

Quartz45.00%
Non-fibrous (other)55.00%

15A
031509020-0029

Description ROOF K/ ELEVATED SECTION - GYPSUM DECK

PLM NYS 198.1 Friable 3/29/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

None Detected

Not Analyzed

Not Analyzed

Gray

Sample ID
Homogeneity Homogeneous

No Vermiculite Detected.
PLM NYS 198.6  VCM Not Analyzed

Quartz10.00%
Gypsum55.00%
Non-fibrous (other)35.00%
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  Asbestos  Fibrous   Non-FibrousTest Color
Non Asbestos

Test Report:Asbestos Analysis of Bulk Material

EMSL Analytical, Inc.
307 West 38th Street, New York, NY 10018
Phone/Fax: (212) 290-0051 / (212) 290-0058
http://www.EMSL.com manhattanlab@emsl.com

031509020
CustomerID: LBAP78
CustomerPO: 3001111.00
ProjectID:

EMSL Order:

15B
031509020-0030

Description ROOF K/ ELEVATED SECTION - GYPSUM DECK

PLM NYS 198.1 Friable 3/29/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

None Detected

Not Analyzed

Not Analyzed

Gray

Sample ID
Homogeneity Homogeneous

No Vermiculite Detected.
PLM NYS 198.6  VCM Not Analyzed

Quartz8.00%
Gypsum64.00%
Non-fibrous (other)28.00%

16A
031509020-0031

Description ROOF K/ ELEVATED SECTION - INSULATION/ PERLITE

PLM NYS 198.1 Friable 3/29/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

None Detected

Not Analyzed

Not Analyzed

Brown

Sample ID
Homogeneity Homogeneous

No Vermiculite Detected.
PLM NYS 198.6  VCM Not Analyzed

Cellulose52.00% Perlite30.00%
Non-fibrous (other)18.00%

16B
031509020-0032

Description ROOF K/ ELEVATED SECTION - INSULATION/ PERLITE

PLM NYS 198.1 Friable 3/29/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

None Detected

Not Analyzed

Not Analyzed

Brown

Sample ID
Homogeneity Homogeneous

No Vermiculite Detected.
PLM NYS 198.6  VCM Not Analyzed

Cellulose45.00% Perlite35.00%
Non-fibrous (other)20.00%

17A
031509020-0033

Description ROOF K/ ELEVATED SECTION - TAR/ VAPOR BARRIER

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

17B
031509020-0034

Description ROOF K/ ELEVATED SECTION - TAR/ VAPOR BARRIER

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed
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  Asbestos  Fibrous   Non-FibrousTest Color
Non Asbestos

Test Report:Asbestos Analysis of Bulk Material

EMSL Analytical, Inc.
307 West 38th Street, New York, NY 10018
Phone/Fax: (212) 290-0051 / (212) 290-0058
http://www.EMSL.com manhattanlab@emsl.com

031509020
CustomerID: LBAP78
CustomerPO: 3001111.00
ProjectID:

EMSL Order:

18A
031509020-0035

Description ROOF K/ ELEVATED SECTION - FIBER BOARD

PLM NYS 198.1 Friable 3/29/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

None Detected

Not Analyzed

Not Analyzed

Brown

Sample ID
Homogeneity Homogeneous

No Vermiculite Detected.
PLM NYS 198.6  VCM Not Analyzed

Cellulose58.00% Perlite20.00%
Non-fibrous (other)22.00%

18B
031509020-0036

Description ROOF K/ ELEVATED SECTION - FIBER BOARD

PLM NYS 198.1 Friable 3/29/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

None Detected

Not Analyzed

Not Analyzed

Brown

Sample ID
Homogeneity Homogeneous

No Vermiculite Detected.
PLM NYS 198.6  VCM Not Analyzed

Cellulose80.00% Perlite12.00%
Non-fibrous (other)8.00%

19A
031509020-0037

Description ROOF K/ ELEVATED SECTION - TAR WATER PROOFING

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

19B
031509020-0038

Description ROOF K/ ELEVATED SECTION - TAR WATER PROOFING

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

20A
031509020-0039

Description ROOF K/ ELEVATED SECTION - ROOF MEMBRANE

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

20B
031509020-0040

Description ROOF K/ ELEVATED SECTION - ROOF MEMBRANE

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed
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  Asbestos  Fibrous   Non-FibrousTest Color
Non Asbestos

Test Report:Asbestos Analysis of Bulk Material

EMSL Analytical, Inc.
307 West 38th Street, New York, NY 10018
Phone/Fax: (212) 290-0051 / (212) 290-0058
http://www.EMSL.com manhattanlab@emsl.com

031509020
CustomerID: LBAP78
CustomerPO: 3001111.00
ProjectID:

EMSL Order:

21A
031509020-0041

Description ROOF K - TAR ON MECHANICAL EQUIPMENT CURBS

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

21B
031509020-0042

Description ROOF F - TAR ON MECHANICAL EQUIPMENT CURBS

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

22A
031509020-0043

Description ROOF F - MECHANICAL EQUIPMENT FLASHING

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

22B
031509020-0044

Description ROOF F - MECHANICAL EQUIPMENT FLASHING

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

23A
031509020-0045

Description ROOF F - PRE-CAST CONCRETE SLAB MORTAR

PLM NYS 198.1 Friable 3/29/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

None Detected

Not Analyzed

Not Analyzed

Gray

Sample ID
Homogeneity Homogeneous

No Vermiculite Detected.
PLM NYS 198.6  VCM Not Analyzed

Quartz52.00%
Non-fibrous (other)48.00%

23B
031509020-0046

Description ROOF F - PRE-CAST CONCRETE SLAB MORTAR

PLM NYS 198.1 Friable 3/29/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

None Detected

Not Analyzed

Not Analyzed

Gray

Sample ID
Homogeneity Homogeneous

No Vermiculite Detected.
PLM NYS 198.6  VCM Not Analyzed

Quartz35.00%
Ca Carbonate15.00%
Non-fibrous (other)50.00%
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  Asbestos  Fibrous   Non-FibrousTest Color
Non Asbestos

Test Report:Asbestos Analysis of Bulk Material

EMSL Analytical, Inc.
307 West 38th Street, New York, NY 10018
Phone/Fax: (212) 290-0051 / (212) 290-0058
http://www.EMSL.com manhattanlab@emsl.com

031509020
CustomerID: LBAP78
CustomerPO: 3001111.00
ProjectID:

EMSL Order:

24A
031509020-0047

Description ROOF O - TAR ASSOC. WITH FIBERGLASS LAYERS IN BUILT UP ROOFING SYSTEM

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

24B
031509020-0048

Description ROOF O - TAR ASSOC. WITH FIBERGLASS LAYERS IN BUILT UP ROOFING SYSTEM

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

25A
031509020-0049

Description ROOF O - CAP FLASHING CAULK/ TAN

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Gray

Gray

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

25B
031509020-0050

Description ROOF O - CAP FLASHING CAULK/ TAN

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Gray

Gray

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

26A
031509020-0051

Description ROOF O - CAP FLASHING CAULK/ RED

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Red

Red

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

26B
031509020-0052

Description ROOF O - CAP FLASHING CAULK/ RED

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Red

Red

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed
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  Asbestos  Fibrous   Non-FibrousTest Color
Non Asbestos

Test Report:Asbestos Analysis of Bulk Material

EMSL Analytical, Inc.
307 West 38th Street, New York, NY 10018
Phone/Fax: (212) 290-0051 / (212) 290-0058
http://www.EMSL.com manhattanlab@emsl.com

031509020
CustomerID: LBAP78
CustomerPO: 3001111.00
ProjectID:

EMSL Order:

27A
031509020-0053

Description ROOF O - CAP FLASHING CAULK/ GREY

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Gray

Gray

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

27B
031509020-0054

Description ROOF O - CAP FLASHING CAULK/ GREY

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Gray

Gray

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

28A
031509020-0055

Description ROOF O - TAR ON CAP FLASHING

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

28B
031509020-0056

Description ROOF O - TAR ON CAP FLASHING

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

29A
031509020-0057

Description ROOF O - CAP FLASHING CAULK/ WHITE

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

White

White

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

29B
031509020-0058

Description ROOF O - CAP FLASHING CAULK/ WHITE

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

White

White

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed
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  Asbestos  Fibrous   Non-FibrousTest Color
Non Asbestos

Test Report:Asbestos Analysis of Bulk Material

EMSL Analytical, Inc.
307 West 38th Street, New York, NY 10018
Phone/Fax: (212) 290-0051 / (212) 290-0058
http://www.EMSL.com manhattanlab@emsl.com

031509020
CustomerID: LBAP78
CustomerPO: 3001111.00
ProjectID:

EMSL Order:

30A
031509020-0059

Description ROOF Q - EXPANSION JOINT CAULK

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

White

White

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

30B
031509020-0060

Description ROOF Q - EXPANSION JOINT CAULK

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

White

White

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

31A
031509020-0061

Description ROOF Q - FAÇADE CORNER JOINT CAULK/ BLACK

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

31B
031509020-0062

Description ROOF Q - FAÇADE CORNER JOINT CAULK/ BLACK

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

32A
031509020-0063

Description ROOF Q - FAÇADE CORNER JOINT CAULK/ BROWN

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Gray

Gray

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

32B
031509020-0064

Description ROOF Q - FAÇADE CORNER JOINT CAULK/ BROWN

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Gray

Gray

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed
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  Asbestos  Fibrous   Non-FibrousTest Color
Non Asbestos

Test Report:Asbestos Analysis of Bulk Material

EMSL Analytical, Inc.
307 West 38th Street, New York, NY 10018
Phone/Fax: (212) 290-0051 / (212) 290-0058
http://www.EMSL.com manhattanlab@emsl.com

031509020
CustomerID: LBAP78
CustomerPO: 3001111.00
ProjectID:

EMSL Order:

33A
031509020-0065

Description ROOF Q - INSULATION/ PERLITE

PLM NYS 198.1 Friable 3/29/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

None Detected

Not Analyzed

Not Analyzed

Brown

Sample ID
Homogeneity Homogeneous

No Vermiculite Detected.
PLM NYS 198.6  VCM Not Analyzed

Cellulose50.00% Perlite25.00%
Non-fibrous (other)25.00%

33B
031509020-0066

Description ROOF Q - INSULATION/ PERLITE

PLM NYS 198.1 Friable 3/29/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

None Detected

Not Analyzed

Not Analyzed

Brown

Sample ID
Homogeneity Homogeneous

No Vermiculite Detected.
PLM NYS 198.6  VCM Not Analyzed

Cellulose40.00% Perlite40.00%
Non-fibrous (other)20.00%

34A
031509020-0067

Description ROOF Q - VAPOR BARRIER

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

34B
031509020-0068

Description ROOF Q - VAPOR BARRIER

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

35A
031509020-0069

Description ROOF Q - TAR MEMBRANE

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

35B
031509020-0070

Description ROOF Q - TAR MEMBRANE

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed
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  Asbestos  Fibrous   Non-FibrousTest Color
Non Asbestos

Test Report:Asbestos Analysis of Bulk Material

EMSL Analytical, Inc.
307 West 38th Street, New York, NY 10018
Phone/Fax: (212) 290-0051 / (212) 290-0058
http://www.EMSL.com manhattanlab@emsl.com

031509020
CustomerID: LBAP78
CustomerPO: 3001111.00
ProjectID:

EMSL Order:

36A
031509020-0071

Description ROOF Q - FLASHING TAR

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

36B
031509020-0072

Description ROOF Q - FLASHING TAR

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

37A
031509020-0073

Description ROOF I - CAP FLASHING CAULK/ LIGHT GREY

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Gray

Gray

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

37B
031509020-0074

Description ROOF C - CAP FLASHING CAULK/ LIGHT GREY

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Gray

Gray

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

38A
031509020-0075

Description ROOF I - TAR ASSOC. WITH CAP FLASHING

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

38B
031509020-0076

Description ROOF C - TAR ASSOC. WITH CAP FLASHING

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed
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  Asbestos  Fibrous   Non-FibrousTest Color
Non Asbestos

Test Report:Asbestos Analysis of Bulk Material

EMSL Analytical, Inc.
307 West 38th Street, New York, NY 10018
Phone/Fax: (212) 290-0051 / (212) 290-0058
http://www.EMSL.com manhattanlab@emsl.com

031509020
CustomerID: LBAP78
CustomerPO: 3001111.00
ProjectID:

EMSL Order:

39A
031509020-0077

Description ROOF H - CAULK ASSOC. WITH COPPER DECK/ COPING STONE SEAM

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/28/2015

Not Analyzed

Positive Stop (Not Analyzed)

Gray

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

6.3%  Chrysotile
6.3% Total

39B
031509020-0078

Description ROOF H - CAULK ASSOC. WITH COPPER DECK/ COPING STONE SEAM

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/28/2015

Not Analyzed

Positive Stop (Not Analyzed)

Positive Stop (Not Analyzed)

Sample ID
Homogeneity

PLM NYS 198.6  VCM Not Analyzed

40A
031509020-0079

Description ROOF D - CAP FLASHING CAULK/ OLD

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/28/2015

Not Analyzed

Positive Stop (Not Analyzed)

Gray

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

2.9%  Chrysotile
2.9% Total

40B
031509020-0080

Description ROOF C - CAP FLASHING CAULK/ OLD

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/28/2015

Not Analyzed

Positive Stop (Not Analyzed)

Positive Stop (Not Analyzed)

Sample ID
Homogeneity

PLM NYS 198.6  VCM Not Analyzed

41A
031509020-0081

Description ROOF I - CAP FLASHING CAULK/ DARK GREY

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/28/2015

Not Analyzed

Positive Stop (Not Analyzed)

Gray

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

4.4%  Chrysotile
4.4% Total

41B
031509020-0082

Description ROOF C - CAP FLASHING CAULK/ DARK GREY

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/28/2015

Not Analyzed

Positive Stop (Not Analyzed)

Positive Stop (Not Analyzed)

Sample ID
Homogeneity

PLM NYS 198.6  VCM Not Analyzed
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  Asbestos  Fibrous   Non-FibrousTest Color
Non Asbestos

Test Report:Asbestos Analysis of Bulk Material

EMSL Analytical, Inc.
307 West 38th Street, New York, NY 10018
Phone/Fax: (212) 290-0051 / (212) 290-0058
http://www.EMSL.com manhattanlab@emsl.com

031509020
CustomerID: LBAP78
CustomerPO: 3001111.00
ProjectID:

EMSL Order:

42A
031509020-0083

Description ROOF I - CAP FLASHING CAULK/ WHITE

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

White

White

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

42B
031509020-0084

Description ROOF C - CAP FLASHING CAULK/ WHITE

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

White

White

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

Inconclusive : <1%Chrysotile
Inconclusive - <1% Total

Anthophyllite<1%
Chrysotile1.1%

1.1% Total
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  Asbestos  Fibrous   Non-FibrousTest Color
Non Asbestos

Test Report:Asbestos Analysis of Bulk Material

EMSL Analytical, Inc.
307 West 38th Street, New York, NY 10018
Phone/Fax: (212) 290-0051 / (212) 290-0058
http://www.EMSL.com manhattanlab@emsl.com

031509020
CustomerID: LBAP78
CustomerPO: 3001111.00
ProjectID:

EMSL Order:

-In New York State, TEM is currently the only method that can be used to determine if NOB  materials can be considered or treated as non-asbestos containing.  
All samples examined for the presence of vermiculite when analyzed via NYS 198.1.  
-NYS Guidelines for Vermiculite containing samples are available at http://www.wadsworth.org/labcert/elapcert/forms/VermiculiteInterimGuidance_Rev070913.pdf EMSL maintains 
liability limited to cost of analysis. This report relates only to the samples reported above and may not be reproduced, except in full, without written approval by EMSL.  EMSL bears no 
responsibility for sample collection activities or analytical method limitations.  Interpretation and use of test results are the responsibility of the client. Samples were received in good 
condition unless otherwise noted.
This report must not be used by the client to claim product certification, approval, or endorsement by NVLAP, NIST, or any agency of the federal government. This report may contain 
data that is not covered by the NVLAP accreditation.

NOB = Non Friable Organically Bound     N/A = Not Applicable   VCM = Vermiculite Containing Material

Leica #8 Ser. 9640013810UN0022 /Leica #11 Ser. 9640113773VM0031/ Leica #10 Ser. 964009735MW0103

Samples analyzed by EMSL Analytical, Inc. New York, NY NYS ELAP 11506

Report Comments:

Analysis Completed Date: 3/29/2015

Sample Receipt Date:: 3/26/2015 Sample Receipt Time: 6:00 PM

Analysis Completed Time: 7:50 PM

Analyst(s):

The samples in this report were submitted to EMSL for analysis by Asbestos Analysis of Bulk Materials via NYS ELAP 
Approved Methods.   The reference number for these samples is the EMSL Order ID above.  Please use this reference 
number when calling about these samples.  

Jon Williams PLM NYS 198.1 Friable (7) Shahrakur Mahmud PLM NYS 198.1 Friable (13)

Emmanuel Alberto PLM NYS 198.6 NOB (61) Feng Liang TEM NYS 198.4 NOB (34)

Helen Polanco TEM NYS 198.4 NOB (24)

James Hall, Laboratory Manager
or other approved signatory

Samples reviewed and approved by:
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Analyzed
Date   Asbestos  Fibrous   Non-FibrousTest Color

Non Asbestos

Test Report:Asbestos Analysis of Bulk Material

EMSL Analytical, Inc.
307 West 38th Street, New York, NY 10018
Phone/Fax: (212) 290-0051 / (212) 290-0058
http://www.EMSL.com manhattanlab@emsl.com

031509799
CustomerID: LBAP78
CustomerPO: 3001111.00
ProjectID:

EMSL Order:

Attn: Craig Napolitano
Louis Berger & Associates, PC
48 Wall St.
New York, NY 10005

Received: 04/02/15 6:02 PM

3001111.00/ MIDDLETON SCHOOLS/ TWIN TOWERS MIDDLE SCHOOL/ MIDDLETON, NY/ THROUGHOUT/ SCHOOL WIDE 

Fax:
Phone: (212) 612-7900

Project:

4/4/2015Analysis Date:
3/31/2015Collected:

43A
031509799-0001

Description BOILER ROOM - CANVAS WRAP TO FIBERGLASS INSULATION ON WATER TANK

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

4/4/2015

4/4/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

White

White

Sample ID

No Vermculite detected.

Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

43B
031509799-0002

Description BOILER ROOM - CANVAS WRAP TO FIBERGLASS INSULATION ON WATER TANK

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

4/4/2015

4/4/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

White

White

Sample ID

No Vermculite detected.

Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

43C
031509799-0003

Description BOILER ROOM - CANVAS WRAP TO FIBERGLASS INSULATION ON WATER TANK

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

4/4/2015

4/4/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

White

White

Sample ID

No Vermculite detected.

Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

44A
031509799-0004

Description BOILER ROOM - CEMENTITIOUS MATERIALS ASSOC. WITH BOILER

PLM NYS 198.1 Friable 4/4/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

Not Analyzed

Not Analyzed

Gray

Sample ID
Homogeneity Homogeneous

No Vermiculite Detected.
PLM NYS 198.6  VCM Not Analyzed

Chrysotile5.06%Quartz40.00%
Ca Carbonate20.00%
Non-fibrous (other)34.94%

44B
031509799-0005

Description BOILER ROOM - CEMENTITIOUS MATERIALS ASSOC. WITH BOILER

PLM NYS 198.1 Friable 4/4/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

Positive Stop

Not Analyzed

Not Analyzed

Sample ID
Homogeneity

PLM NYS 198.6  VCM Not Analyzed

Page 1Test Report 198VCM-7.30.1  Printed: 4/5/2015 5:36:16 PM
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  Asbestos  Fibrous   Non-FibrousTest Color
Non Asbestos

Test Report:Asbestos Analysis of Bulk Material

EMSL Analytical, Inc.
307 West 38th Street, New York, NY 10018
Phone/Fax: (212) 290-0051 / (212) 290-0058
http://www.EMSL.com manhattanlab@emsl.com

031509799
CustomerID: LBAP78
CustomerPO: 3001111.00
ProjectID:

EMSL Order:

44C
031509799-0006

Description BOILER ROOM - CEMENTITIOUS MATERIALS ASSOC. WITH BOILER

PLM NYS 198.1 Friable 4/4/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

Positive Stop

Not Analyzed

Not Analyzed

Sample ID
Homogeneity

PLM NYS 198.6  VCM Not Analyzed

45A
031509799-0007

Description BOILER ROOM - ROPE GASKET TO BOILERS

PLM NYS 198.1 Friable 4/4/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

None Detected

Not Analyzed

Not Analyzed

White

Sample ID
Homogeneity Homogeneous

No Vermiculite Detected.
PLM NYS 198.6  VCM Not Analyzed

Glass98.00% Non-fibrous (other)2.00%

45B
031509799-0008

Description BOILER ROOM - ROPE GASKET TO BOILERS

PLM NYS 198.1 Friable 4/4/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

None Detected

Not Analyzed

Not Analyzed

Tan/White

Sample ID
Homogeneity Homogeneous

No Vermiculite Detected.
PLM NYS 198.6  VCM Not Analyzed

Glass98.00% Non-fibrous (other)2.00%

46A
031509799-0009

Description BOILER ROOM - TAR ASSOC. WITH ROPE GASKET TO BOILER

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

4/4/2015

4/4/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID

No Vermculite detected.

Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

46B
031509799-0010

Description BOILER ROOM - TAR ASSOC. WITH ROPE GASKET TO BOILER

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

4/4/2015

4/4/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID

No Vermculite detected.

Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

47A
031509799-0011

Description BOILER ROOM - WATER TANK BRICK MORTAR

PLM NYS 198.1 Friable 4/4/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

Not Analyzed

Not Analyzed

Gray

Sample ID
Homogeneity Homogeneous

No Vermiculite Detected.
PLM NYS 198.6  VCM Not Analyzed

Chrysotile2.40%Quartz63.00%
Non-fibrous (other)34.60%
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  Asbestos  Fibrous   Non-FibrousTest Color
Non Asbestos

Test Report:Asbestos Analysis of Bulk Material

EMSL Analytical, Inc.
307 West 38th Street, New York, NY 10018
Phone/Fax: (212) 290-0051 / (212) 290-0058
http://www.EMSL.com manhattanlab@emsl.com

031509799
CustomerID: LBAP78
CustomerPO: 3001111.00
ProjectID:

EMSL Order:

47B
031509799-0012

Description BOILER ROOM - WATER TANK BRICK MORTAR

PLM NYS 198.1 Friable 4/4/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

Positive Stop

Not Analyzed

Not Analyzed

Sample ID
Homogeneity

PLM NYS 198.6  VCM Not Analyzed

48A
031509799-0013

Description BOILER ROOM - PIPE GASKET, ORANGE

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

4/4/2015

4/4/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Red

Red

Sample ID

No Vermculite detected.

Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

48B
031509799-0014

Description BOILER ROOM - PIPE GASKET, ORANGE

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

4/4/2015

4/4/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Red

Red

Sample ID

No Vermculite detected.

Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

49A
031509799-0015

Description OUTSIDE CAFETERIA ENTRY DOORS - LEVELING COMPOUND

PLM NYS 198.1 Friable 4/4/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

None Detected

Not Analyzed

Not Analyzed

Gray

Sample ID
Homogeneity Homogeneous

No Vermiculite Detected.
PLM NYS 198.6  VCM Not Analyzed

Cellulose15.00% Quartz25.00%
Ca Carbonate35.00%
Non-fibrous (other)25.00%

49B
031509799-0016

Description OUTSIDE CAFETERIA ENTRY DOORS - LEVELING COMPOUND

PLM NYS 198.1 Friable 4/4/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

None Detected

Not Analyzed

Not Analyzed

Gray/Tan

Sample ID
Homogeneity Homogeneous

No Vermiculite Detected.
PLM NYS 198.6  VCM Not Analyzed

Cellulose18.00% Ca Carbonate40.00%
Non-fibrous (other)42.00%
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  Asbestos  Fibrous   Non-FibrousTest Color
Non Asbestos

Test Report:Asbestos Analysis of Bulk Material

EMSL Analytical, Inc.
307 West 38th Street, New York, NY 10018
Phone/Fax: (212) 290-0051 / (212) 290-0058
http://www.EMSL.com manhattanlab@emsl.com

031509799
CustomerID: LBAP78
CustomerPO: 3001111.00
ProjectID:

EMSL Order:

50A
031509799-0017

Description CAFETERIA - MASTIC TO 12"X12" FLOOR TILES

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

4/4/2015

4/4/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Yellow

Yellow

Sample ID

No Vermculite detected.

Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

50B
031509799-0018

Description CAFETERIA - MASTIC TO 12"X12" FLOOR TILES

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

4/4/2015

4/4/2015

Not Analyzed

Inconclusive: None Detected Yellow

Yellow

Sample ID

No Vermculite detected.

Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

Anthophyllite<1%
<1% Total

51A
031509799-0019

Description CAFETERIA - 12"X12" BLUE FLOOR TILE

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

4/4/2015

4/4/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Blue

Blue

Sample ID

No Vermculite detected.

Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

51B
031509799-0020

Description CAFETERIA - 12"X12" BLUE FLOOR TILE

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

4/4/2015

4/4/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Blue

Blue

Sample ID

No Vermculite detected.

Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

52A
031509799-0021

Description CAFETERIA - 12"X12" GREY FLOOR TILE

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

4/4/2015

4/4/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Gray

Gray

Sample ID

No Vermculite detected.

Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

52B
031509799-0022

Description CAFETERIA - 12"X12" GREY FLOOR TILE

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

4/4/2015

4/4/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Gray

Gray

Sample ID

No Vermculite detected.

Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed
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  Asbestos  Fibrous   Non-FibrousTest Color
Non Asbestos

Test Report:Asbestos Analysis of Bulk Material

EMSL Analytical, Inc.
307 West 38th Street, New York, NY 10018
Phone/Fax: (212) 290-0051 / (212) 290-0058
http://www.EMSL.com manhattanlab@emsl.com

031509799
CustomerID: LBAP78
CustomerPO: 3001111.00
ProjectID:

EMSL Order:

53A
031509799-0023

Description CAFETERIA - MASTIC TO LINOLEUM FLOORING

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

4/4/2015

4/4/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Yellow

Yellow

Sample ID

No Vermculite detected.

Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

53B
031509799-0024

Description CAFETERIA - MASTIC TO LINOLEUM FLOORING

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

4/4/2015

4/4/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Yellow

Yellow

Sample ID

No Vermculite detected.

Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

54A
031509799-0025

Description CAFETERIA - LINOLEUM FLOORING

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

4/4/2015

4/4/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Gray

Gray

Sample ID

No Vermculite detected.

Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

54B
031509799-0026

Description CAFETERIA - LINOLEUM FLOORING

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

4/4/2015

4/4/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Gray

Gray

Sample ID

No Vermculite detected.

Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

55A
031509799-0027

Description CAFETERIA - MASTIC TO 4" BLUE COVE BASE

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

4/4/2015

4/4/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Gray

Gray

Sample ID

No Vermculite detected.

Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

55B
031509799-0028

Description CAFETERIA - MASTIC TO 4" BLUE COVE BASE

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

4/4/2015

4/4/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Gray

Gray

Sample ID

No Vermculite detected.

Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed
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  Asbestos  Fibrous   Non-FibrousTest Color
Non Asbestos

Test Report:Asbestos Analysis of Bulk Material

EMSL Analytical, Inc.
307 West 38th Street, New York, NY 10018
Phone/Fax: (212) 290-0051 / (212) 290-0058
http://www.EMSL.com manhattanlab@emsl.com

031509799
CustomerID: LBAP78
CustomerPO: 3001111.00
ProjectID:

EMSL Order:

56A
031509799-0029

Description CAFETERIA - MASTIC TO 4" GREY COVE BASE

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

4/4/2015

4/4/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Yellow

Yellow

Sample ID

No Vermculite detected.

Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

56B
031509799-0030

Description CAFETERIA - MASTIC TO 4" GREY COVE BASE

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

4/4/2015

4/5/2015

Not Analyzed

Inconclusive: None Detected Yellow

Yellow

Sample ID

No Vermculite detected.

Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

Chrysotile<1%
<1% Total

57A
031509799-0031

Description SMALL GYM - MUDDED JOINTS

PLM NYS 198.1 Friable 4/4/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

None Detected

Not Analyzed

Not Analyzed

Gray

Sample ID
Homogeneity Homogeneous

No Vermiculite Detected.
PLM NYS 198.6  VCM Not Analyzed

Min. Wool45.00% Non-fibrous (other)55.00%

57B
031509799-0032

Description SMALL GYM - MUDDED JOINTS

PLM NYS 198.1 Friable 4/4/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

None Detected

Not Analyzed

Not Analyzed

Gray

Sample ID
Homogeneity Homogeneous

No Vermiculite Detected.
PLM NYS 198.6  VCM Not Analyzed

Min. Wool48.00% Non-fibrous (other)52.00%

57C
031509799-0033

Description SMALL GYM - MUDDED JOINTS

PLM NYS 198.1 Friable 4/4/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

None Detected

Not Analyzed

Not Analyzed

Gray

Sample ID
Homogeneity Homogeneous

No Vermiculite Detected.
PLM NYS 198.6  VCM Not Analyzed

Cellulose10.00%
Min. Wool22.00%

Ca Carbonate15.00%
Non-fibrous (other)53.00%
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  Asbestos  Fibrous   Non-FibrousTest Color
Non Asbestos

Test Report:Asbestos Analysis of Bulk Material

EMSL Analytical, Inc.
307 West 38th Street, New York, NY 10018
Phone/Fax: (212) 290-0051 / (212) 290-0058
http://www.EMSL.com manhattanlab@emsl.com

031509799
CustomerID: LBAP78
CustomerPO: 3001111.00
ProjectID:

EMSL Order:

58A
031509799-0034

Description OUTSIDE CAFETERIA ENTRY DOORS - TERRAZZO FLOORING

PLM NYS 198.1 Friable 4/4/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

None Detected

Not Analyzed

Not Analyzed

Gray

Sample ID
Homogeneity Homogeneous

No Vermiculite Detected.
PLM NYS 198.6  VCM Not Analyzed

Quartz40.00%
Ca Carbonate35.00%
Non-fibrous (other)25.00%

58B
031509799-0035

Description OUTSIDE SMALL GYM - TERRAZZO FLOORING

PLM NYS 198.1 Friable 4/4/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

None Detected

Not Analyzed

Not Analyzed

Gray/Green

Sample ID
Homogeneity Homogeneous

No Vermiculite Detected.
PLM NYS 198.6  VCM Not Analyzed

Ca Carbonate20.00%
Non-fibrous (other)80.00%

59A
031509799-0036

Description SMALL GYM - MASTIC TO OLD 4" BROWN COVE BASE

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

4/4/2015

4/5/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Brown

Brown

Sample ID

No Vermculite detected.

Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

59B
031509799-0037

Description SMALL GYM - MASTIC TO OLD 4" BROWN COVE BASE

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

4/4/2015

4/5/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Brown

Brown

Sample ID

No Vermculite detected.

Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

60A
031509799-0038

Description SMALL GYM - OLD 4" BROWN COVE BASE

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

4/4/2015

4/5/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

White

White

Sample ID

No Vermculite detected.

Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed
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  Asbestos  Fibrous   Non-FibrousTest Color
Non Asbestos

Test Report:Asbestos Analysis of Bulk Material

EMSL Analytical, Inc.
307 West 38th Street, New York, NY 10018
Phone/Fax: (212) 290-0051 / (212) 290-0058
http://www.EMSL.com manhattanlab@emsl.com

031509799
CustomerID: LBAP78
CustomerPO: 3001111.00
ProjectID:

EMSL Order:

60B
031509799-0039

Description BOYS LOCKER ROOM - OLD 4" BROWN COVE BASE

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

4/4/2015

4/5/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Brown

Brown

Sample ID

No Vermculite detected.

Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

61A
031509799-0040

Description GIRLS LOCKER ROOM - CAULKING TO SINKS/ TOILETS

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

4/4/2015

4/5/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

White

White

Sample ID

No Vermculite detected.

Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

61B
031509799-0041

Description EXTERIOR AUDITORIUM STAIRS - CAULKING TO SINKS/ TOILETS

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

4/4/2015

4/5/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

White

White

Sample ID

No Vermculite detected.

Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

62A
031509799-0042

Description EXTERIOR AUDITORIUM STAIRS - EXPANSION JOINT CAULK

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

4/4/2015

4/5/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Gray

Gray

Sample ID

No Vermculite detected.

Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

62B
031509799-0043

Description EXTERIOR AUDITORIUM STAIRS - EXPANSION JOINT CAULK

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

4/4/2015

4/5/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Gray

Gray

Sample ID

No Vermculite detected.

Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

63A
031509799-0044

Description AUDITORIUM STAGE - YELLOW CURTAIN, FRONT LAYER

PLM NYS 198.1 Friable 4/4/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

None Detected

Not Analyzed

Not Analyzed

Tan

Sample ID
Homogeneity Homogeneous

No Vermiculite Detected.
PLM NYS 198.6  VCM Not Analyzed

Cellulose92.00% Non-fibrous (other)8.00%
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  Asbestos  Fibrous   Non-FibrousTest Color
Non Asbestos

Test Report:Asbestos Analysis of Bulk Material

EMSL Analytical, Inc.
307 West 38th Street, New York, NY 10018
Phone/Fax: (212) 290-0051 / (212) 290-0058
http://www.EMSL.com manhattanlab@emsl.com

031509799
CustomerID: LBAP78
CustomerPO: 3001111.00
ProjectID:

EMSL Order:

63B
031509799-0045

Description AUDITORIUM STAGE - YELLOW CURTAIN, FRONT LAYER

PLM NYS 198.1 Friable 4/4/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

None Detected

Not Analyzed

Not Analyzed

Gold

Sample ID
Homogeneity Homogeneous

No Vermiculite Detected.
PLM NYS 198.6  VCM Not Analyzed

Cellulose80.00%
Synthetic8.00%

Non-fibrous (other)12.00%

64A
031509799-0046

Description AUDITORIUM STAGE - YELLOW CURTAIN, BACK LAYER

PLM NYS 198.1 Friable 4/4/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

None Detected

Not Analyzed

Not Analyzed

Tan

Sample ID
Homogeneity Homogeneous

No Vermiculite Detected.
PLM NYS 198.6  VCM Not Analyzed

Cellulose94.00% Non-fibrous (other)6.00%

64B
031509799-0047

Description AUDITORIUM STAGE - YELLOW CURTAIN, BACK LAYER

PLM NYS 198.1 Friable 4/4/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

None Detected

Not Analyzed

Not Analyzed

Tan

Sample ID
Homogeneity Homogeneous

No Vermiculite Detected.
PLM NYS 198.6  VCM Not Analyzed

Cellulose97.00% Non-fibrous (other)3.00%

65A
031509799-0048

Description AUDITORIUM STAGE - RED CURTAIN, FRONT LAYER

PLM NYS 198.1 Friable 4/4/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

None Detected

Not Analyzed

Not Analyzed

Red/Black

Sample ID
Homogeneity Homogeneous

No Vermiculite Detected.
PLM NYS 198.6  VCM Not Analyzed

Cellulose40.00%
Synthetic45.00%

Non-fibrous (other)15.00%

65B
031509799-0049

Description AUDITORIUM STAGE - RED CURTAIN, FRONT LAYER

PLM NYS 198.1 Friable 4/4/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

None Detected

Not Analyzed

Not Analyzed

Red/Black

Sample ID
Homogeneity Homogeneous

No Vermiculite Detected.
PLM NYS 198.6  VCM Not Analyzed

Synthetic98.00% Non-fibrous (other)2.00%
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  Asbestos  Fibrous   Non-FibrousTest Color
Non Asbestos

Test Report:Asbestos Analysis of Bulk Material

EMSL Analytical, Inc.
307 West 38th Street, New York, NY 10018
Phone/Fax: (212) 290-0051 / (212) 290-0058
http://www.EMSL.com manhattanlab@emsl.com

031509799
CustomerID: LBAP78
CustomerPO: 3001111.00
ProjectID:

EMSL Order:

66A
031509799-0050

Description AUDITORIUM STAGE - RED CURTAIN, BACK LAYER

PLM NYS 198.1 Friable 4/4/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

None Detected

Not Analyzed

Not Analyzed

Brown/Red

Sample ID
Homogeneity Homogeneous

No Vermiculite Detected.
PLM NYS 198.6  VCM Not Analyzed

Synthetic60.00% Non-fibrous (other)40.00%

66B
031509799-0051

Description AUDITORIUM STAGE - RED CURTAIN, BACK LAYER

PLM NYS 198.1 Friable 4/4/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

None Detected

Not Analyzed

Not Analyzed

Brown/Red

Sample ID
Homogeneity Homogeneous

No Vermiculite Detected.
PLM NYS 198.6  VCM Not Analyzed

Synthetic98.00% Non-fibrous (other)2.00%

67A
031509799-0052

Description AUDITORIUM STAGE - BLACK CURTAIN

PLM NYS 198.1 Friable 4/4/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

None Detected

Not Analyzed

Not Analyzed

Black

Sample ID
Homogeneity Homogeneous

No Vermiculite Detected.
PLM NYS 198.6  VCM Not Analyzed

Synthetic85.00% Non-fibrous (other)15.00%

67B
031509799-0053

Description AUDITORIUM STAGE - BLACK CURTAIN

PLM NYS 198.1 Friable 4/4/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

None Detected

Not Analyzed

Not Analyzed

Black

Sample ID
Homogeneity Homogeneous

No Vermiculite Detected.
PLM NYS 198.6  VCM Not Analyzed

Synthetic98.00% Non-fibrous (other)2.00%

68A
031509799-0054

Description SMALL PARKING LOT - ASPHALT COATING, TOP LAYER

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

4/4/2015

4/5/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID

No Vermculite detected.

Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

68B
031509799-0055

Description SMALL PARKING LOT - ASPHALT COATING, TOP LAYER

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

4/4/2015

4/5/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID

No Vermculite detected.

Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

Page 10Test Report 198VCM-7.30.1  Printed: 4/5/2015 5:36:16 PM

Initial Report From 04/05/2015  17:36:16

http://www.EMSL.com
mailto:manhattanlab@emsl.com


  Asbestos  Fibrous   Non-FibrousTest Color
Non Asbestos

Test Report:Asbestos Analysis of Bulk Material

EMSL Analytical, Inc.
307 West 38th Street, New York, NY 10018
Phone/Fax: (212) 290-0051 / (212) 290-0058
http://www.EMSL.com manhattanlab@emsl.com

031509799
CustomerID: LBAP78
CustomerPO: 3001111.00
ProjectID:

EMSL Order:

69A
031509799-0056

Description LOOP/ BUS TURN AROUND - ASPHALT COATING, TOP LAYER

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

4/4/2015

4/5/2015

Not Analyzed

Inconclusive: None Detected Black

Black

Sample ID

No Vermculite detected.

Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

Chrysotile<1%
<1% Total

69B
031509799-0057

Description LOOP/ BUS TURN AROUND - ASPHALT COATING, TOP LAYER

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

4/4/2015

4/5/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID

No Vermculite detected.

Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

70A
031509799-0058

Description LARGE PARKING LOT - ASPHALT COATING, TOP LAYER

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

4/4/2015

4/5/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID

No Vermculite detected.

Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

70B
031509799-0059

Description LARGE PARKING LOT - ASPHALT COATING, TOP LAYER

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

4/4/2015

4/5/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID

No Vermculite detected.

Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

71A
031509799-0060

Description CAFETERIA - 2'X4' CEILING TILE, PINHOLE

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

4/4/2015

4/5/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Gray

Gray

Sample ID

No Vermculite detected.

Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

71B
031509799-0061

Description CAFETERIA - 2'X4' CEILING TILE, PINHOLE

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

4/4/2015

4/5/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Gray

Gray

Sample ID

No Vermculite detected.

Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed
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  Asbestos  Fibrous   Non-FibrousTest Color
Non Asbestos

Test Report:Asbestos Analysis of Bulk Material

EMSL Analytical, Inc.
307 West 38th Street, New York, NY 10018
Phone/Fax: (212) 290-0051 / (212) 290-0058
http://www.EMSL.com manhattanlab@emsl.com

031509799
CustomerID: LBAP78
CustomerPO: 3001111.00
ProjectID:

EMSL Order:

72A
031509799-0062

Description CAFETERIA - 2'X4' CEILING TILE, TEXTURED

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

4/4/2015

4/5/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Gray

Gray

Sample ID

No Vermculite detected.

Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

72B
031509799-0063

Description CAFETERIA - 2'X4' CEILING TILE, TEXTURED

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

4/4/2015

4/5/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Gray

Gray

Sample ID

No Vermculite detected.

Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

Page 12Test Report 198VCM-7.30.1  Printed: 4/5/2015 5:36:16 PM
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  Asbestos  Fibrous   Non-FibrousTest Color
Non Asbestos

Test Report:Asbestos Analysis of Bulk Material

EMSL Analytical, Inc.
307 West 38th Street, New York, NY 10018
Phone/Fax: (212) 290-0051 / (212) 290-0058
http://www.EMSL.com manhattanlab@emsl.com

031509799
CustomerID: LBAP78
CustomerPO: 3001111.00
ProjectID:

EMSL Order:

-In New York State, TEM is currently the only method that can be used to determine if NOB  materials can be considered or treated as non-asbestos containing.  
All samples examined for the presence of vermiculite when analyzed via NYS 198.1.  
-NYS Guidelines for Vermiculite containing samples are available at http://www.wadsworth.org/labcert/elapcert/forms/VermiculiteInterimGuidance_Rev070913.pdf EMSL maintains 
liability limited to cost of analysis. This report relates only to the samples reported above and may not be reproduced, except in full, without written approval by EMSL.  EMSL bears no 
responsibility for sample collection activities or analytical method limitations.  Interpretation and use of test results are the responsibility of the client. Samples were received in good 
condition unless otherwise noted.
This report must not be used by the client to claim product certification, approval, or endorsement by NVLAP, NIST, or any agency of the federal government. This report may contain 
data that is not covered by the NVLAP accreditation.

NOB = Non Friable Organically Bound     N/A = Not Applicable   VCM = Vermiculite Containing Material

Samples analyzed by EMSL Analytical, Inc. New York, NY NYS ELAP 11506

Report Comments:

Analysis Completed Date: 4/4/2015

Sample Receipt Date:: 4/2/2015 Sample Receipt Time: 6:02 PM

Analysis Completed Time: 10:21 PM

Analyst(s):

The samples in this report were submitted to EMSL for analysis by Asbestos Analysis of Bulk Materials via NYS ELAP 
Approved Methods.   The reference number for these samples is the EMSL Order ID above.  Please use this reference 
number when calling about these samples.  

Jon Williams PLM NYS 198.1 Friable (9) Noel Anderson PLM NYS 198.1 Friable (12)

Kamel Alawawda PLM NYS 198.6 NOB (39) Feng Liang TEM NYS 198.4 NOB (19)

Wioletta Bis TEM NYS 198.4 NOB (20)

James Hall, Laboratory Manager
or other approved signatory

Samples reviewed and approved by:

Page 13THIS IS THE LAST PAGE OF THE REPORT.Test Report 198VCM-7.30.1  Printed: 4/5/2015 5:36:16 PM
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Technical Report

prepared for:

Louis Berger & Associates, P.C.
48 Wall Street, 16th Floor

New York NY, 10005

Attention: Craig Napolitano

Report Date: 04/13/2015

Client Project ID: 3001111.00

York Project (SDG) No.: 15D0196

CT Cert. No. PH-0723 New Jersey Cert. No. CT-005 New York Cert. No. 10854 PA Cert. No. 68-04440

120 RESEARCH DRIVE FAX (203) 357-0166(203) 325-1371STRATFORD, CT 06615
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Client Sample IDYork Sample ID Matrix Date Collected Date Received

03-03A/03B/03C15D0196-01 Caulk 04/01/2015 04/06/2015

05-05A/05B/05C15D0196-02 Caulk 04/01/2015 04/06/2015

13-13A/13B/13C15D0196-03 Caulk 04/01/2015 04/06/2015

25-25A/25B/25C15D0196-04 Caulk 04/01/2015 04/06/2015

26-26A/26B/26C15D0196-05 Caulk 04/01/2015 04/06/2015

27-27A/27B/27C15D0196-06 Caulk 04/01/2015 04/06/2015

29-29A/29B/29C15D0196-07 Caulk 04/01/2015 04/06/2015

30-30A/30B/30C15D0196-08 Caulk 04/01/2015 04/06/2015

31-31A/31B/31C15D0196-09 Caulk 04/01/2015 04/06/2015

32-32A/32B/32C15D0196-10 Caulk 04/01/2015 04/06/2015

37-37A/37B/37C15D0196-11 Caulk 04/01/2015 04/06/2015

39-39A/39B/39C15D0196-12 Caulk 04/01/2015 04/06/2015

40-40A/40B/40C15D0196-13 Caulk 04/01/2015 04/06/2015

41-41A/41B/41C15D0196-14 Caulk 04/01/2015 04/06/2015

42-42A/42B/42C15D0196-15 Caulk 04/01/2015 04/06/2015

61-61A/61B/61C15D0196-16 Caulk 04/01/2015 04/06/2015

62-62A/62B/62C15D0196-17 Caulk 04/01/2015 04/06/2015

Client Project ID: 3001111.00

York Project (SDG) No.: 15D0196

Report Date: 04/13/2015

Attention: Craig Napolitano

New York NY, 10005

48 Wall Street, 16th Floor

Louis Berger & Associates, P.C.

Purpose and Results

This report contains the analytical data for the sample(s) identified on the attached chain-of-custody received in our laboratory 

on April 06, 2015 and listed below.  The project was identified as your project:  3001111.00.

The analyses were conducted utilizing appropriate EPA, Standard Methods, and ASTM methods as detailed in the data 

summary tables.

All samples were received in proper condition meeting the customary acceptance requirements for environmental samples 

except those indicated under the Notes section of this report.

All analyses met the method and laboratory standard operating procedure requirements except as indicated by any data flags, 

the meaning of which are explained in the attachment to this report, and case narrative if applicable.

The results of the analyses, which are all reported on dry weight basis (soils) unless otherwise noted, are detailed in the 

following pages.

Please contact Client Services at 203.325.1371 with any questions regarding this report.

[TOC_1] Introduction and Sample Cross Reference [

Page 2 of 23



General Notes for York Project (SDG) No.: 15D0196

1. The RLs and MDLs (Reporting Limit and Method Detection Limit respectively) reported are adjusted for any dilution necessary due to 

the levels of target and/or non-target analytes and matrix interference.  The RL(REPORTING LIMIT) is based upon the lowest 

standard utilized for the calibration where applicable.

2. Samples are retained for a period of thirty days after submittal of report, unless other arrangements are made.

3. York's liability for the above data is limited to the dollar value paid to York for the referenced project .

4. This report shall not be reproduced without the written approval of York Analytical Laboratories , Inc.

5. All samples were received in proper condition for analysis with proper documentation, unless otherwise noted.

6. All analyses conducted met method or Laboratory SOP requirements. See the Qualifiers and/or Narrative sections for further information.

7. It is noted that no analyses reported herein were subcontracted to another laboratory, unless noted in the report.

8. This report reflects results that relate only to the samples submitted on the attached chain-of-custody form(s) received by York.

Approved By:

Laboratory Director

Date: 04/13/2015

Benjamin Gulizia

OC_2]General Notes Relating to this Report[TOC]
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03-03A/03B/03C

York Project (SDG) No.

15D0196

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

April 1, 2015   3:00 pm 04/06/2015Caulk3001111.00

[TOC_2]03-03A/03B/03C[TOC]

15D0196-01

[TOC_3]Polychlorinated Biphenyls by GC/ECD[TOC]

Polychlorinated Biphenyls (PCB)

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

LOD/MDL

ND mg/kg 112674-11-2 JW04/08/2015 13:37 04/09/2015 19:110.5000.500 EPA 8082AAroclor 1016
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111104-28-2 JW04/08/2015 13:37 04/09/2015 19:110.5000.500 EPA 8082AAroclor 1221
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111141-16-5 JW04/08/2015 13:37 04/09/2015 19:110.5000.500 EPA 8082AAroclor 1232
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 153469-21-9 JW04/08/2015 13:37 04/09/2015 19:110.5000.500 EPA 8082AAroclor 1242
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 112672-29-6 JW04/08/2015 13:37 04/09/2015 19:110.5000.500 EPA 8082AAroclor 1248
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111097-69-1 JW04/08/2015 13:37 04/09/2015 19:110.5000.500 EPA 8082AAroclor 1254
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111096-82-5 JW04/08/2015 13:37 04/09/2015 19:110.5000.500 EPA 8082AAroclor 1260
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 11336-36-3 JW04/08/2015 13:37 04/09/2015 19:110.5000.500 EPA 8082A* Total PCBs
Certifications:

Surrogate Recoveries Result Acceptance Range

30-14098.5 %Surrogate: Tetrachloro-m-xylene877-09-8

30-140159 %Surrogate: Decachlorobiphenyl2051-24-3 GC-Sur

r

05-05A/05B/05C

York Project (SDG) No.

15D0196

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

April 1, 2015   3:00 pm 04/06/2015Caulk3001111.00

[TOC_2]05-05A/05B/05C[TOC]

15D0196-02

Polychlorinated Biphenyls (PCB)

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

LOD/MDL

ND mg/kg 112674-11-2 JW04/08/2015 13:37 04/09/2015 19:300.5000.500 EPA 8082AAroclor 1016
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111104-28-2 JW04/08/2015 13:37 04/09/2015 19:300.5000.500 EPA 8082AAroclor 1221
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111141-16-5 JW04/08/2015 13:37 04/09/2015 19:300.5000.500 EPA 8082AAroclor 1232
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 153469-21-9 JW04/08/2015 13:37 04/09/2015 19:300.5000.500 EPA 8082AAroclor 1242
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 112672-29-6 JW04/08/2015 13:37 04/09/2015 19:300.5000.500 EPA 8082AAroclor 1248
Certifications: NELAC-NY10854,CTDOH,NJDEP

[TOC_1]Sample Results[TOC]

120 RESEARCH DRIVE STRATFORD, CT 06615 (203) 325-1371 FAX (203) 357-0166
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05-05A/05B/05C

York Project (SDG) No.

15D0196

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

April 1, 2015   3:00 pm 04/06/2015Caulk3001111.00

15D0196-02

Polychlorinated Biphenyls (PCB)

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

LOD/MDL

ND mg/kg 111097-69-1 JW04/08/2015 13:37 04/09/2015 19:300.5000.500 EPA 8082AAroclor 1254
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111096-82-5 JW04/08/2015 13:37 04/09/2015 19:300.5000.500 EPA 8082AAroclor 1260
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 11336-36-3 JW04/08/2015 13:37 04/09/2015 19:300.5000.500 EPA 8082A* Total PCBs
Certifications:

Surrogate Recoveries Result Acceptance Range

30-14086.7 %Surrogate: Tetrachloro-m-xylene877-09-8

30-140159 %Surrogate: Decachlorobiphenyl2051-24-3 GC-Sur

r

13-13A/13B/13C

York Project (SDG) No.

15D0196

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

April 1, 2015   3:00 pm 04/06/2015Caulk3001111.00

[TOC_2]13-13A/13B/13C[TOC]

15D0196-03

Polychlorinated Biphenyls (PCB)

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

LOD/MDL

ND mg/kg 112674-11-2 JW04/08/2015 13:37 04/09/2015 19:490.5000.500 EPA 8082AAroclor 1016
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111104-28-2 JW04/08/2015 13:37 04/09/2015 19:490.5000.500 EPA 8082AAroclor 1221
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111141-16-5 JW04/08/2015 13:37 04/09/2015 19:490.5000.500 EPA 8082AAroclor 1232
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 153469-21-9 JW04/08/2015 13:37 04/09/2015 19:490.5000.500 EPA 8082AAroclor 1242
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 112672-29-6 JW04/08/2015 13:37 04/09/2015 19:490.5000.500 EPA 8082AAroclor 1248
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111097-69-1 JW04/08/2015 13:37 04/09/2015 19:490.5000.500 EPA 8082AAroclor 1254
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111096-82-5 JW04/08/2015 13:37 04/09/2015 19:490.5000.500 EPA 8082AAroclor 1260
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 11336-36-3 JW04/08/2015 13:37 04/09/2015 19:490.5000.500 EPA 8082A* Total PCBs
Certifications:

Surrogate Recoveries Result Acceptance Range

30-140102 %Surrogate: Tetrachloro-m-xylene877-09-8

30-140160 %Surrogate: Decachlorobiphenyl2051-24-3 GC-Sur

r

120 RESEARCH DRIVE STRATFORD, CT 06615 (203) 325-1371 FAX (203) 357-0166
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25-25A/25B/25C

York Project (SDG) No.

15D0196

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

April 1, 2015   3:00 pm 04/06/2015Caulk3001111.00

[TOC_2]25-25A/25B/25C[TOC]

15D0196-04

Polychlorinated Biphenyls (PCB)

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

LOD/MDL

ND mg/kg 112674-11-2 JW04/08/2015 13:37 04/09/2015 20:080.5000.500 EPA 8082AAroclor 1016
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111104-28-2 JW04/08/2015 13:37 04/09/2015 20:080.5000.500 EPA 8082AAroclor 1221
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111141-16-5 JW04/08/2015 13:37 04/09/2015 20:080.5000.500 EPA 8082AAroclor 1232
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 153469-21-9 JW04/08/2015 13:37 04/09/2015 20:080.5000.500 EPA 8082AAroclor 1242
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 112672-29-6 JW04/08/2015 13:37 04/09/2015 20:080.5000.500 EPA 8082AAroclor 1248
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111097-69-1 JW04/08/2015 13:37 04/09/2015 20:080.5000.500 EPA 8082AAroclor 1254
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111096-82-5 JW04/08/2015 13:37 04/09/2015 20:080.5000.500 EPA 8082AAroclor 1260
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 11336-36-3 JW04/08/2015 13:37 04/09/2015 20:080.5000.500 EPA 8082A* Total PCBs
Certifications:

Surrogate Recoveries Result Acceptance Range

30-14093.6 %Surrogate: Tetrachloro-m-xylene877-09-8

30-140156 %Surrogate: Decachlorobiphenyl2051-24-3 GC-Sur

r

26-26A/26B/26C

York Project (SDG) No.

15D0196

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

April 1, 2015   3:00 pm 04/06/2015Caulk3001111.00

[TOC_2]26-26A/26B/26C[TOC]

15D0196-05

Polychlorinated Biphenyls (PCB)

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

LOD/MDL

ND mg/kg 112674-11-2 JW04/08/2015 13:37 04/09/2015 20:270.5000.500 EPA 8082AAroclor 1016
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111104-28-2 JW04/08/2015 13:37 04/09/2015 20:270.5000.500 EPA 8082AAroclor 1221
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111141-16-5 JW04/08/2015 13:37 04/09/2015 20:270.5000.500 EPA 8082AAroclor 1232
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 153469-21-9 JW04/08/2015 13:37 04/09/2015 20:270.5000.500 EPA 8082AAroclor 1242
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 112672-29-6 JW04/08/2015 13:37 04/09/2015 20:270.5000.500 EPA 8082AAroclor 1248
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111097-69-1 JW04/08/2015 13:37 04/09/2015 20:270.5000.500 EPA 8082AAroclor 1254
Certifications: NELAC-NY10854,CTDOH,NJDEP

120 RESEARCH DRIVE STRATFORD, CT 06615 (203) 325-1371 FAX (203) 357-0166
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26-26A/26B/26C

York Project (SDG) No.

15D0196

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

April 1, 2015   3:00 pm 04/06/2015Caulk3001111.00

15D0196-05

Polychlorinated Biphenyls (PCB)

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

LOD/MDL

ND mg/kg 111096-82-5 JW04/08/2015 13:37 04/09/2015 20:270.5000.500 EPA 8082AAroclor 1260
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 11336-36-3 JW04/08/2015 13:37 04/09/2015 20:270.5000.500 EPA 8082A* Total PCBs
Certifications:

Surrogate Recoveries Result Acceptance Range

30-140101 %Surrogate: Tetrachloro-m-xylene877-09-8

30-140170 %Surrogate: Decachlorobiphenyl2051-24-3 GC-Sur

r

27-27A/27B/27C

York Project (SDG) No.

15D0196

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

April 1, 2015   3:00 pm 04/06/2015Caulk3001111.00

[TOC_2]27-27A/27B/27C[TOC]

15D0196-06

Polychlorinated Biphenyls (PCB)

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

LOD/MDL

ND mg/kg 112674-11-2 JW04/08/2015 13:37 04/09/2015 20:470.5000.500 EPA 8082AAroclor 1016
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111104-28-2 JW04/08/2015 13:37 04/09/2015 20:470.5000.500 EPA 8082AAroclor 1221
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111141-16-5 JW04/08/2015 13:37 04/09/2015 20:470.5000.500 EPA 8082AAroclor 1232
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 153469-21-9 JW04/08/2015 13:37 04/09/2015 20:470.5000.500 EPA 8082AAroclor 1242
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 112672-29-6 JW04/08/2015 13:37 04/09/2015 20:470.5000.500 EPA 8082AAroclor 1248
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111097-69-1 JW04/08/2015 13:37 04/09/2015 20:470.5000.500 EPA 8082AAroclor 1254
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111096-82-5 JW04/08/2015 13:37 04/09/2015 20:470.5000.500 EPA 8082AAroclor 1260
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 11336-36-3 JW04/08/2015 13:37 04/09/2015 20:470.5000.500 EPA 8082A* Total PCBs
Certifications:

Surrogate Recoveries Result Acceptance Range

30-14099.0 %Surrogate: Tetrachloro-m-xylene877-09-8

30-140163 %Surrogate: Decachlorobiphenyl2051-24-3 GC-Sur

r

120 RESEARCH DRIVE STRATFORD, CT 06615 (203) 325-1371 FAX (203) 357-0166
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29-29A/29B/29C

York Project (SDG) No.

15D0196

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

April 1, 2015   3:00 pm 04/06/2015Caulk3001111.00

[TOC_2]29-29A/29B/29C[TOC]

15D0196-07

Polychlorinated Biphenyls (PCB)

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

LOD/MDL

ND mg/kg 112674-11-2 JW04/08/2015 13:37 04/09/2015 21:060.5000.500 EPA 8082AAroclor 1016
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111104-28-2 JW04/08/2015 13:37 04/09/2015 21:060.5000.500 EPA 8082AAroclor 1221
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111141-16-5 JW04/08/2015 13:37 04/09/2015 21:060.5000.500 EPA 8082AAroclor 1232
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 153469-21-9 JW04/08/2015 13:37 04/09/2015 21:060.5000.500 EPA 8082AAroclor 1242
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 112672-29-6 JW04/08/2015 13:37 04/09/2015 21:060.5000.500 EPA 8082AAroclor 1248
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111097-69-1 JW04/08/2015 13:37 04/09/2015 21:060.5000.500 EPA 8082AAroclor 1254
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111096-82-5 JW04/08/2015 13:37 04/09/2015 21:060.5000.500 EPA 8082AAroclor 1260
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 11336-36-3 JW04/08/2015 13:37 04/09/2015 21:060.5000.500 EPA 8082A* Total PCBs
Certifications:

Surrogate Recoveries Result Acceptance Range

30-140100 %Surrogate: Tetrachloro-m-xylene877-09-8

30-140170 %Surrogate: Decachlorobiphenyl2051-24-3 GC-Sur

r

30-30A/30B/30C

York Project (SDG) No.

15D0196

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

April 1, 2015   3:00 pm 04/06/2015Caulk3001111.00

[TOC_2]30-30A/30B/30C[TOC]

15D0196-08

Polychlorinated Biphenyls (PCB)

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

LOD/MDL

ND mg/kg 112674-11-2 JW04/08/2015 13:37 04/09/2015 21:250.5000.500 EPA 8082AAroclor 1016
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111104-28-2 JW04/08/2015 13:37 04/09/2015 21:250.5000.500 EPA 8082AAroclor 1221
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111141-16-5 JW04/08/2015 13:37 04/09/2015 21:250.5000.500 EPA 8082AAroclor 1232
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 153469-21-9 JW04/08/2015 13:37 04/09/2015 21:250.5000.500 EPA 8082AAroclor 1242
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 112672-29-6 JW04/08/2015 13:37 04/09/2015 21:250.5000.500 EPA 8082AAroclor 1248
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111097-69-1 JW04/08/2015 13:37 04/09/2015 21:250.5000.500 EPA 8082AAroclor 1254
Certifications: NELAC-NY10854,CTDOH,NJDEP

120 RESEARCH DRIVE STRATFORD, CT 06615 (203) 325-1371 FAX (203) 357-0166
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30-30A/30B/30C

York Project (SDG) No.

15D0196

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

April 1, 2015   3:00 pm 04/06/2015Caulk3001111.00

15D0196-08

Polychlorinated Biphenyls (PCB)

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

LOD/MDL

ND mg/kg 111096-82-5 JW04/08/2015 13:37 04/09/2015 21:250.5000.500 EPA 8082AAroclor 1260
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 11336-36-3 JW04/08/2015 13:37 04/09/2015 21:250.5000.500 EPA 8082A* Total PCBs
Certifications:

Surrogate Recoveries Result Acceptance Range

30-140100 %Surrogate: Tetrachloro-m-xylene877-09-8

30-140163 %Surrogate: Decachlorobiphenyl2051-24-3 GC-Sur

r

31-31A/31B/31C

York Project (SDG) No.

15D0196

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

April 1, 2015   3:00 pm 04/06/2015Caulk3001111.00

[TOC_2]31-31A/31B/31C[TOC]

15D0196-09

Polychlorinated Biphenyls (PCB)

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

LOD/MDL

ND mg/kg 112674-11-2 JW04/08/2015 13:37 04/09/2015 21:440.5000.500 EPA 8082AAroclor 1016
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111104-28-2 JW04/08/2015 13:37 04/09/2015 21:440.5000.500 EPA 8082AAroclor 1221
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111141-16-5 JW04/08/2015 13:37 04/09/2015 21:440.5000.500 EPA 8082AAroclor 1232
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 153469-21-9 JW04/08/2015 13:37 04/09/2015 21:440.5000.500 EPA 8082AAroclor 1242
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 112672-29-6 JW04/08/2015 13:37 04/09/2015 21:440.5000.500 EPA 8082AAroclor 1248
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111097-69-1 JW04/08/2015 13:37 04/09/2015 21:440.5000.500 EPA 8082AAroclor 1254
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111096-82-5 JW04/08/2015 13:37 04/09/2015 21:440.5000.500 EPA 8082AAroclor 1260
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 11336-36-3 JW04/08/2015 13:37 04/09/2015 21:440.5000.500 EPA 8082A* Total PCBs
Certifications:

Surrogate Recoveries Result Acceptance Range

30-14093.6 %Surrogate: Tetrachloro-m-xylene877-09-8

30-140154 %Surrogate: Decachlorobiphenyl2051-24-3 GC-Sur

r

120 RESEARCH DRIVE STRATFORD, CT 06615 (203) 325-1371 FAX (203) 357-0166
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32-32A/32B/32C

York Project (SDG) No.

15D0196

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

April 1, 2015   3:00 pm 04/06/2015Caulk3001111.00

[TOC_2]32-32A/32B/32C[TOC]

15D0196-10

Polychlorinated Biphenyls (PCB)

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

LOD/MDL

ND mg/kg 112674-11-2 JW04/08/2015 13:37 04/09/2015 22:040.5000.500 EPA 8082AAroclor 1016
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111104-28-2 JW04/08/2015 13:37 04/09/2015 22:040.5000.500 EPA 8082AAroclor 1221
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111141-16-5 JW04/08/2015 13:37 04/09/2015 22:040.5000.500 EPA 8082AAroclor 1232
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 153469-21-9 JW04/08/2015 13:37 04/09/2015 22:040.5000.500 EPA 8082AAroclor 1242
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 112672-29-6 JW04/08/2015 13:37 04/09/2015 22:040.5000.500 EPA 8082AAroclor 1248
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111097-69-1 JW04/08/2015 13:37 04/09/2015 22:040.5000.500 EPA 8082AAroclor 1254
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111096-82-5 JW04/08/2015 13:37 04/09/2015 22:040.5000.500 EPA 8082AAroclor 1260
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 11336-36-3 JW04/08/2015 13:37 04/09/2015 22:040.5000.500 EPA 8082A* Total PCBs
Certifications:

Surrogate Recoveries Result Acceptance Range

30-14073.4 %Surrogate: Tetrachloro-m-xylene877-09-8

30-140109 %Surrogate: Decachlorobiphenyl2051-24-3

37-37A/37B/37C

York Project (SDG) No.

15D0196

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

April 1, 2015   3:00 pm 04/06/2015Caulk3001111.00

[TOC_2]37-37A/37B/37C[TOC]

15D0196-11

Polychlorinated Biphenyls (PCB)

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

LOD/MDL

ND mg/kg 112674-11-2 JW04/08/2015 13:37 04/09/2015 22:230.5000.500 EPA 8082AAroclor 1016
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111104-28-2 JW04/08/2015 13:37 04/09/2015 22:230.5000.500 EPA 8082AAroclor 1221
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111141-16-5 JW04/08/2015 13:37 04/09/2015 22:230.5000.500 EPA 8082AAroclor 1232
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 153469-21-9 JW04/08/2015 13:37 04/09/2015 22:230.5000.500 EPA 8082AAroclor 1242
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 112672-29-6 JW04/08/2015 13:37 04/09/2015 22:230.5000.500 EPA 8082AAroclor 1248
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111097-69-1 JW04/08/2015 13:37 04/09/2015 22:230.5000.500 EPA 8082AAroclor 1254
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111096-82-5 JW04/08/2015 13:37 04/09/2015 22:230.5000.500 EPA 8082AAroclor 1260
Certifications: NELAC-NY10854,CTDOH,NJDEP

120 RESEARCH DRIVE STRATFORD, CT 06615 (203) 325-1371 FAX (203) 357-0166
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37-37A/37B/37C

York Project (SDG) No.

15D0196

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

April 1, 2015   3:00 pm 04/06/2015Caulk3001111.00

15D0196-11

Polychlorinated Biphenyls (PCB)

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

LOD/MDL

ND mg/kg 11336-36-3 JW04/08/2015 13:37 04/09/2015 22:230.5000.500 EPA 8082A* Total PCBs
Certifications:

Surrogate Recoveries Result Acceptance Range

30-14081.3 %Surrogate: Tetrachloro-m-xylene877-09-8

30-140169 %Surrogate: Decachlorobiphenyl2051-24-3 GC-Sur

r

39-39A/39B/39C

York Project (SDG) No.

15D0196

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

April 1, 2015   3:00 pm 04/06/2015Caulk3001111.00

[TOC_2]39-39A/39B/39C[TOC]

15D0196-12

Polychlorinated Biphenyls (PCB)

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

LOD/MDL

ND mg/kg 112674-11-2 JW04/08/2015 13:37 04/09/2015 22:420.5000.500 EPA 8082AAroclor 1016
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111104-28-2 JW04/08/2015 13:37 04/09/2015 22:420.5000.500 EPA 8082AAroclor 1221
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111141-16-5 JW04/08/2015 13:37 04/09/2015 22:420.5000.500 EPA 8082AAroclor 1232
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 153469-21-9 JW04/08/2015 13:37 04/09/2015 22:420.5000.500 EPA 8082AAroclor 1242
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 112672-29-6 JW04/08/2015 13:37 04/09/2015 22:420.5000.500 EPA 8082AAroclor 1248
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111097-69-1 JW04/08/2015 13:37 04/09/2015 22:420.5000.500 EPA 8082AAroclor 1254
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111096-82-5 JW04/08/2015 13:37 04/09/2015 22:420.5000.500 EPA 8082AAroclor 1260
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 11336-36-3 JW04/08/2015 13:37 04/09/2015 22:420.5000.500 EPA 8082A* Total PCBs
Certifications:

Surrogate Recoveries Result Acceptance Range

30-14093.1 %Surrogate: Tetrachloro-m-xylene877-09-8

30-140165 %Surrogate: Decachlorobiphenyl2051-24-3 GC-Sur

r

120 RESEARCH DRIVE STRATFORD, CT 06615 (203) 325-1371 FAX (203) 357-0166
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40-40A/40B/40C

York Project (SDG) No.

15D0196

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

April 1, 2015   3:00 pm 04/06/2015Caulk3001111.00

[TOC_2]40-40A/40B/40C[TOC]

15D0196-13

Polychlorinated Biphenyls (PCB)

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

LOD/MDL

ND mg/kg 112674-11-2 JW04/08/2015 13:37 04/09/2015 19:530.5000.500 EPA 8082AAroclor 1016
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111104-28-2 JW04/08/2015 13:37 04/09/2015 19:530.5000.500 EPA 8082AAroclor 1221
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111141-16-5 JW04/08/2015 13:37 04/09/2015 19:530.5000.500 EPA 8082AAroclor 1232
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 153469-21-9 JW04/08/2015 13:37 04/09/2015 19:530.5000.500 EPA 8082AAroclor 1242
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 112672-29-6 JW04/08/2015 13:37 04/09/2015 19:530.5000.500 EPA 8082AAroclor 1248
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111097-69-1 JW04/08/2015 13:37 04/09/2015 19:530.5000.500 EPA 8082AAroclor 1254
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111096-82-5 JW04/08/2015 13:37 04/09/2015 19:530.5000.500 EPA 8082AAroclor 1260
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 11336-36-3 JW04/08/2015 13:37 04/09/2015 19:530.5000.500 EPA 8082A* Total PCBs
Certifications:

Surrogate Recoveries Result Acceptance Range

30-14088.7 %Surrogate: Tetrachloro-m-xylene877-09-8

30-14087.1 %Surrogate: Decachlorobiphenyl2051-24-3

41-41A/41B/41C

York Project (SDG) No.

15D0196

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

April 1, 2015   3:00 pm 04/06/2015Caulk3001111.00

[TOC_2]41-41A/41B/41C[TOC]

15D0196-14

Polychlorinated Biphenyls (PCB)

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

LOD/MDL

ND mg/kg 112674-11-2 JW04/08/2015 13:37 04/09/2015 20:220.5000.500 EPA 8082AAroclor 1016
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111104-28-2 JW04/08/2015 13:37 04/09/2015 20:220.5000.500 EPA 8082AAroclor 1221
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111141-16-5 JW04/08/2015 13:37 04/09/2015 20:220.5000.500 EPA 8082AAroclor 1232
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 153469-21-9 JW04/08/2015 13:37 04/09/2015 20:220.5000.500 EPA 8082AAroclor 1242
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 112672-29-6 JW04/08/2015 13:37 04/09/2015 20:220.5000.500 EPA 8082AAroclor 1248
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111097-69-1 JW04/08/2015 13:37 04/09/2015 20:220.5000.500 EPA 8082AAroclor 1254
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111096-82-5 JW04/08/2015 13:37 04/09/2015 20:220.5000.500 EPA 8082AAroclor 1260
Certifications: NELAC-NY10854,CTDOH,NJDEP

120 RESEARCH DRIVE STRATFORD, CT 06615 (203) 325-1371 FAX (203) 357-0166
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41-41A/41B/41C

York Project (SDG) No.

15D0196

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

April 1, 2015   3:00 pm 04/06/2015Caulk3001111.00

15D0196-14

Polychlorinated Biphenyls (PCB)

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

LOD/MDL

ND mg/kg 11336-36-3 JW04/08/2015 13:37 04/09/2015 20:220.5000.500 EPA 8082A* Total PCBs
Certifications:

Surrogate Recoveries Result Acceptance Range

30-14087.2 %Surrogate: Tetrachloro-m-xylene877-09-8

30-14085.6 %Surrogate: Decachlorobiphenyl2051-24-3

42-42A/42B/42C

York Project (SDG) No.

15D0196

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

April 1, 2015   3:00 pm 04/06/2015Caulk3001111.00

[TOC_2]42-42A/42B/42C[TOC]

15D0196-15

Polychlorinated Biphenyls (PCB)

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

LOD/MDL

ND mg/kg 112674-11-2 JW04/08/2015 13:37 04/09/2015 20:520.5000.500 EPA 8082AAroclor 1016
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111104-28-2 JW04/08/2015 13:37 04/09/2015 20:520.5000.500 EPA 8082AAroclor 1221
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111141-16-5 JW04/08/2015 13:37 04/09/2015 20:520.5000.500 EPA 8082AAroclor 1232
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 153469-21-9 JW04/08/2015 13:37 04/09/2015 20:520.5000.500 EPA 8082AAroclor 1242
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 112672-29-6 JW04/08/2015 13:37 04/09/2015 20:520.5000.500 EPA 8082AAroclor 1248
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111097-69-1 JW04/08/2015 13:37 04/09/2015 20:520.5000.500 EPA 8082AAroclor 1254
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111096-82-5 JW04/08/2015 13:37 04/09/2015 20:520.5000.500 EPA 8082AAroclor 1260
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 11336-36-3 JW04/08/2015 13:37 04/09/2015 20:520.5000.500 EPA 8082A* Total PCBs
Certifications:

Surrogate Recoveries Result Acceptance Range

30-14085.2 %Surrogate: Tetrachloro-m-xylene877-09-8

30-14082.1 %Surrogate: Decachlorobiphenyl2051-24-3

120 RESEARCH DRIVE STRATFORD, CT 06615 (203) 325-1371 FAX (203) 357-0166
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61-61A/61B/61C

York Project (SDG) No.

15D0196

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

April 1, 2015   3:00 pm 04/06/2015Caulk3001111.00

[TOC_2]61-61A/61B/61C[TOC]

15D0196-16

Polychlorinated Biphenyls (PCB)

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

LOD/MDL

ND mg/kg 112674-11-2 JW04/08/2015 13:37 04/09/2015 21:210.5000.500 EPA 8082AAroclor 1016
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111104-28-2 JW04/08/2015 13:37 04/09/2015 21:210.5000.500 EPA 8082AAroclor 1221
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111141-16-5 JW04/08/2015 13:37 04/09/2015 21:210.5000.500 EPA 8082AAroclor 1232
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 153469-21-9 JW04/08/2015 13:37 04/09/2015 21:210.5000.500 EPA 8082AAroclor 1242
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 112672-29-6 JW04/08/2015 13:37 04/09/2015 21:210.5000.500 EPA 8082AAroclor 1248
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111097-69-1 JW04/08/2015 13:37 04/09/2015 21:210.5000.500 EPA 8082AAroclor 1254
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111096-82-5 JW04/08/2015 13:37 04/09/2015 21:210.5000.500 EPA 8082AAroclor 1260
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 11336-36-3 JW04/08/2015 13:37 04/09/2015 21:210.5000.500 EPA 8082A* Total PCBs
Certifications:

Surrogate Recoveries Result Acceptance Range

30-14080.8 %Surrogate: Tetrachloro-m-xylene877-09-8

30-14060.2 %Surrogate: Decachlorobiphenyl2051-24-3

62-62A/62B/62C

York Project (SDG) No.

15D0196

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

April 1, 2015   3:00 pm 04/06/2015Caulk3001111.00

[TOC_2]62-62A/62B/62C[TOC]

15D0196-17

Polychlorinated Biphenyls (PCB)

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

LOD/MDL

ND mg/kg 112674-11-2 JW04/08/2015 13:37 04/09/2015 21:500.5000.500 EPA 8082AAroclor 1016
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111104-28-2 JW04/08/2015 13:37 04/09/2015 21:500.5000.500 EPA 8082AAroclor 1221
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111141-16-5 JW04/08/2015 13:37 04/09/2015 21:500.5000.500 EPA 8082AAroclor 1232
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 153469-21-9 JW04/08/2015 13:37 04/09/2015 21:500.5000.500 EPA 8082AAroclor 1242
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 112672-29-6 JW04/08/2015 13:37 04/09/2015 21:500.5000.500 EPA 8082AAroclor 1248
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111097-69-1 JW04/08/2015 13:37 04/09/2015 21:500.5000.500 EPA 8082AAroclor 1254
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111096-82-5 JW04/08/2015 13:37 04/09/2015 21:500.5000.500 EPA 8082AAroclor 1260
Certifications: NELAC-NY10854,CTDOH,NJDEP

120 RESEARCH DRIVE STRATFORD, CT 06615 (203) 325-1371 FAX (203) 357-0166
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62-62A/62B/62C

York Project (SDG) No.

15D0196

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

April 1, 2015   3:00 pm 04/06/2015Caulk3001111.00

15D0196-17

Polychlorinated Biphenyls (PCB)

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

LOD/MDL

ND mg/kg 11336-36-3 JW04/08/2015 13:37 04/09/2015 21:500.5000.500 EPA 8082A* Total PCBs
Certifications:

Surrogate Recoveries Result Acceptance Range

30-14080.8 %Surrogate: Tetrachloro-m-xylene877-09-8

30-14071.1 %Surrogate: Decachlorobiphenyl2051-24-3

120 RESEARCH DRIVE STRATFORD, CT 06615 (203) 325-1371 FAX (203) 357-0166
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Analytical Batch Summary

OC_1]Quality Batch Summary[TOC]

Batch ID: Preparation Method: Prepared By:BD50417 EPA 3550C SA

YORK Sample ID Client Sample ID Preparation Date

15D0196-01 03-03A/03B/03C 04/08/15 

15D0196-02 05-05A/05B/05C 04/08/15 

15D0196-03 13-13A/13B/13C 04/08/15 

15D0196-04 25-25A/25B/25C 04/08/15 

15D0196-05 26-26A/26B/26C 04/08/15 

15D0196-06 27-27A/27B/27C 04/08/15 

15D0196-07 29-29A/29B/29C 04/08/15 

15D0196-08 30-30A/30B/30C 04/08/15 

15D0196-09 31-31A/31B/31C 04/08/15 

15D0196-10 32-32A/32B/32C 04/08/15 

15D0196-11 37-37A/37B/37C 04/08/15 

15D0196-12 39-39A/39B/39C 04/08/15 

15D0196-13 40-40A/40B/40C 04/08/15 

15D0196-14 41-41A/41B/41C 04/08/15 

15D0196-15 42-42A/42B/42C 04/08/15 

15D0196-16 61-61A/61B/61C 04/08/15 

15D0196-17 62-62A/62B/62C 04/08/15 

BD50417-BLK1 Blank 04/08/15 

BD50417-BS1 LCS 04/08/15 

BD50417-BSD1 LCS Dup 04/08/15 

120 RESEARCH DRIVE STRATFORD, CT 06615 (203) 325-1371 FAX (203) 357-0166
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OC_1]QA/QC Summary Data[TOC]

Result Limit

Reporting

Units Level

Spike

Result

Source*

%REC

%REC

Limits RPD

RPD

Limit Flag  Analyte

Polychlorinated Biphenyls by GC/ECD - Quality Control Data

York Analytical Laboratories, Inc.

Flag 

OC_2]Polychlorinated Biphenyls by GC/ECD EPA 8082A[TOC]

Batch BD50417 - EPA 3550C

Blank (BD50417-BLK1) Prepared: 04/08/2015 Analyzed: 04/09/2015

mg/kgND 0.500Aroclor 1016

"ND 0.500Aroclor 1221

"ND 0.500Aroclor 1232

"ND 0.500Aroclor 1242

"ND 0.500Aroclor 1248

"ND 0.500Aroclor 1254

"ND 0.500Aroclor 1260

"ND 0.500Total PCBs

" 2.03 30-140Surrogate: Tetrachloro-m-xylene 68.51.39

" 2.01 30-140Surrogate: Decachlorobiphenyl 76.11.53

LCS (BD50417-BS1) Prepared: 04/08/2015 Analyzed: 04/09/2015

mg/kg10.6 0.500 10.0 40-130106Aroclor 1016

"10.5 0.500 10.0 40-130105Aroclor 1260

" 2.03 30-140Surrogate: Tetrachloro-m-xylene 90.11.83

" 2.01 30-140Surrogate: Decachlorobiphenyl 91.01.83

LCS Dup (BD50417-BSD1) Prepared: 04/08/2015 Analyzed: 04/09/2015

mg/kg10.7 0.500 10.0 2540-130107 0.917Aroclor 1016

"10.4 0.500 10.0 2540-130104 0.556Aroclor 1260

" 2.03 30-140Surrogate: Tetrachloro-m-xylene 93.61.90

" 2.01 30-140Surrogate: Decachlorobiphenyl 86.61.74

120 RESEARCH DRIVE STRATFORD, CT 06615 (203) 325-1371 FAX (203) 357-0166
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Notes and Definitions [TOC_1]Notes and Specific Data Flags[

GC-Surr Surrogate recovery outside of control limits. The data was accepted based on valid recovery of the alternate surrogate.

Relative Percent DifferenceRPD

Not reportedNR

NOT DETECTED - the analyte is not detected at the Reported to level (LOQ/RL or LOD/MDL)ND

Low Bias flag indicates that the recovery of the flagged analyte is below the laboratory or regulatory lower control limit.  The data user should take note 

that this analyte may be biased low but should evaluate multiple lines of evidence including the LCS and site-specific MS/MSD data to draw bias 

conclusions.  In cases where no site-specific MS/MSD was requested, only the LCS data can be used to evaluate such bias.

Low Bias

High Bias flag indicates that the recovery of the flagged analyte is above the laboratory or regulatory upper control limit.  The data user should take 

note that this analyte may be biased high but should evaluate multiple lines of evidence including the LCS and site-specific MS/MSD data to draw bias 

conclusions.  In cases where no site-specific MS/MSD was requested, only the LCS data can be used to evaluate such bias.

High Bias

Non-Dir. Non-dir. flag (Non-Directional Bias ) indicates that the Relative Percent Difference (RPD) (a measure of precision) among the MS and MSD data is 

outside the laboratory or regulatory control limit.  This alerts the data user where the MS and MSD are from site-specific samples that the RPD is high 

due to either non-homogeneous distribution of target analyte between the MS/MSD or indicates poor reproducibility for other reasons.

Wet The data has been reported on an as-received (wet weight) basis

REPORTING LIMIT - the minimum reportable value based upon the lowest point in the analyte calibration curve.

METHOD DETECTION LIMIT -  a statistically derived estimate of the minimum amount of a substance an analytical system can reliably detect with a 

99% confidence that the concentration of the substance is greater than zero.  This is based upon 40 CFR Part 136 Appendix B and applies only to EPA 

600 and 200 series methods.

RL

MDL

If EPA SW-846 method 8270 is included herein it is noted that the target compound N-nitrosodiphenylamine (NDPA) decomposes in the gas chromatographic inlet 

and cannot be separated from diphenylamine (DPA).  These results could actually represent 100% DPA, 100% NDPA or some combination of the two.  

For this reason, York reports the combined result for n-nitrosodiphenylamine and diphenylamine for either of these compounds as a combined concentration as 

Diphenylamine.

If Total PCBs are detected and the target aroclors reported are "Not detected",  the Total PCB value is reported due to the presence of either or both Aroclors 1262 and 

1268 which are non-target aroclors for some regulatory lists.

2-chloroethylvinyl ether readily breaks down under acidic conditions.  Samples that are acid preserved, including standards will exhibit breakdown. The data user 

should take note.

Semi-Volatile and Volatile analyses are reported down to the LOD/MDL, with values between the LOD/MDL and the LOQ being "J" flagged as estimated results.

Certification for pH is no longer offered by NYDOH ELAP.

*

LOQ LIMIT OF QUANTITATION - the minimum concentration of a target analyte that can be reported within a specified degree of confidence .  This is the 

lowest point in an analyte calibration curve that has been subjected to all steps of the processing/analysis and verified to meet defined criteria. This is 

based upon NELAC 2009 Standards and applies to all analyses.

LOD LIMIT OF DETECTION - a verified estimate of the minimum concentration of a substance in a given matrix that an analytical process can reliably 

detect.  This is based upon NELAC 2009 Standards and applies to all analyses conducted under the auspices of EPA SW-846.

Reported to This indicates that the data for a particular analysis is reported to either the LOD/MDL, or the LOQ/RL.  In cases where the "Reported to" is located 

above the LOD/MDL, any value between this and the LOQ represents an estimated value which is  "J" flagged accordingly. This applies to volatile and 

semi-volatile target compounds only.

Analyte is not certified or the state of the samples origination does not offer certification for the Analyte .

For analyses by EPA SW-846-8270D, the Limit of Quantitation (LOQ) reported for benzidine is based upon the lowest standard used for calibration and is not a 

verified LOQ due to this compound's propensity for oxidative losses during extraction/concentration procedures and non-reproducible chromatographic performance.

120 RESEARCH DRIVE STRATFORD, CT 06615 (203) 325-1371 FAX (203) 357-0166
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United States Department of Commerce
National Institute of Standards and Technology

Certificate of Accreditation to ISO/IEC 17025:2005

BULK ASBESTOS FIBER ANALYSIS

New York, NY

NVLAP LAB CODE:  101048-9

EMSL Analytical, Inc.

is accredited by the National Voluntary Laboratory Accreditation Program for specific services,
listed on the Scope of Accreditation, for:

This laboratory is accredited in accordance with the recognized International Standard ISO/IEC 17025:2005.
This accreditation demonstrates technical competence for a defined scope and the operation of a laboratory quality

management system (refer to joint ISO-ILAC-IAF Communique dated January 2009).

2014-07-01 through 2015-06-30

Effective dates For the National Institute of Standards and Technology

NVLAP-01C (REV. 2009-01-28)



307 W. 38th Street
New York, NY  10018

Jim Hall
Phone: 212-290-0051    Fax: 212-290-0058

EMSL Analytical, Inc.

E-Mail: ssiegel@emsl.com
  URL: http://www.emsl.com

SCOPE OF ACCREDITATION TO ISO/IEC 17025:2005

BULK ASBESTOS FIBER ANALYSIS (PLM) NVLAP LAB CODE 101048-9

NVLAP Code Designation / Description

18/A01 EPA 600/M4-82-020: Interim Method for the Determination of Asbestos in Bulk Insulation
Samples

18/A03 EPA 600/R-93/116: Method for the Determination of Asbestos in Bulk Building Materials

2014-07-01 through 2015-06-30
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Photograph 1: Caulk Assoc. with Copper Deck/Coping Stone Seam, Cap Flashing Caulk, Old, Cap 

Flashing Caulk, Dark Grey & Cap Flashing Caulk, White 
 

 
Photograph 2: Cementitious Materials Assoc. with Boiler 
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Photograph 3: Water Tank Brick Mortar 
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ADELAIDE ENVIRONMENTAL HEALTH A0SSOCIATES, INC.     1 

ADELAIDE PROJECT # MIDD: 17031.01-IN  
Twin Towers Middle School 
Crawlspaces 
   

1.0 BACKGROUND/PURPOSE 
 
Adelaide Environmental Health Associates, Inc. (Adelaide) was retained by Thomas Scott of 
the Enlarged City School District of Middletown to perform an investigative asbestos 
survey at Twin Towers Middle School in Middletown, New York. This survey was based on 
the information provided by the schools architect for plumbing work that will be 
performed in the basement.  The inspection was performed on January 26, 2017 by 
Adelaide representative Philip J. Page (NYS Asbestos Inspector).  Adelaide returned to Twin 
Towers Middle School to perform sampling within the crawlspace under the auditorium, as 
per information provided by Triton for the running of conduit through the crawlspace. The 
inspection was performed on May 2, 2017 by Adelaide representative Philip J. Page (NYS 
Asbestos Inspector). Adelaide returned on August 11, 2017 for additional sampling due to 
the finding of damage pipe insulation that was found when workers were removing lockers 
in the hallways on all three floors. The inspection was performed by Adelaide 
representative David Seddon (NYS Asbestos Inspector).   
 
2.0 EXECUTIVE SUMMARY OF INSPECTION RESULTS 
 
Following the scope of work that was given to us, Adelaide inspected the crawlspaces that 
will have plumbing work performed in them.  Adelaide collected sixteen (16) asbestos 
samples from the above mentioned areas.  Nine (9) samples/homogenous areas tested 
positive for asbestos.  On May 2, 2017, Adelaide inspected the crawlspace under the 
auditorium. Adelaide collected thirteen (13) asbestos samples from the above mentioned 
area.  Seven (7) samples/homogenous areas tested positive for asbestos. On August 11, 
2017 Adelaide collected eight (8) asbestos samples from the above mentioned area.  Two 
(2) samples/homogenous areas tested positive for asbestos. 
 
The crawlspace is contaminated and needs to be vacated and isolated.  A contamination 
assessment needs to be performed along with a site specific variance for the 
decontamination of the area.  See Appendix E.   
 
Adelaide found that the aircell pipe insulation was previously tested for the crawlspace 
inspection and is a known positive. 
 
 
 
 
 
 
 
 
 
 
 
 



 

ADELAIDE ENVIRONMENTAL HEALTH A0SSOCIATES, INC.     2 

ADELAIDE PROJECT # MIDD: 17031.01-IN  
Twin Towers Middle School 
Crawlspaces 
   

2.1 SUMMARY OF ASBESTOS CONTAINING MATERIALS 
 
Samples collected by Adelaide January 26, 2017 
Sample 

# 
Material Sampled Approximate 

Quantity 
Condition Areas Affected         

(as per scope) 

1 
Air Cell Insulation on 

6” Piping 
150 LF 

Significantly 
Damaged 

Crawlspace Area under 
Girls Locker Room 

4 
Layered Paper Pipe 

Insulation 
300 LF Damaged 

Crawlspace under 
Locker Rooms (NOTE: 

Material Observed 
Throughout Entire 
Crawlspace Areas) 

7 Mudded Fittings 100 Fittings Damaged 

Crawlspace under 
Locker Rooms (NOTE: 

Material Observed 
Throughout Entire 
Crawlspace Areas) 

10, 11, 
12, 13, 
14, 15 

Debris 3,000 SF 
Significantly 

Damaged 

Crawlspaces 
Vacate and Isolate 

Areas 
See Appendix E 

 
Samples collected by Adelaide May 2, 2017 
Sample 

# 
Material Sampled Approximate 

Quantity 
Condition Areas Affected         

(as per scope) 

1 Air Cell Insulation 100 LF Good 
Crawlspace Area under 

Auditorium 

4 
Layered Paper Pipe 

Insulation 
60 LF Good 

Crawlspace Area under 
Auditorium 

7 Mudded Fittings 8 Fittings Good 
Crawlspace Area under 

Auditorium 

10, 11, 
12, 13 

Debris 112 SF 
Significantly 

Damaged 

Crawlspace Area under 
Auditorium 

Vacate and Isolate 
Areas 

See Appendix E 
 
 
 
 
 
 
 
 



 

ADELAIDE ENVIRONMENTAL HEALTH A0SSOCIATES, INC.     3 

ADELAIDE PROJECT # MIDD: 17031.01-IN  
Twin Towers Middle School 
Crawlspaces 
   

Samples collected by Adelaide August 11, 2017 
Sample 

# 
Material Sampled Approximate 

Quantity 
Condition Areas Affected 

3 
Brown Paper Pipe 

Insulation 
120 LF Damaged 

3rd Floor 
Hallway Outside  

Room 315 
2nd Floor 

Hallway Outside 
Rooms 215,226 and 

228 
1st Floor 

Hallway Outside Girls 
Locker Room 

4 Mudded Material 2 LF Damaged 
3rd Floor 

Hallway Outside  
Room 315 

Known 
Positive 

Air Cell Pipe 
Insulation 

48 LF Damaged 

3rd Floor 
Hallway Outside  

Room 321 
2nd Floor 

Hallway Outside 
Rooms 217, and 222 

1st Floor 
Hallway Outside Girls 

Locker Room 
 
2.2 NEGATIVE MATERIALS LIST: 
 
Samples collected by Adelaide January 26, 2017 

 Debris Sample in Crawlspace by Work Shop Entrance 
 
Samples collected by Adelaide August 11, 2017 

 Black Water Proofing on Bricks 
 
 
3.0 ASBESTOS FIELD PROCEDURES AND ANALYSIS METHODOLOGY 
 
3.1 INSPECTION  
 
Guidelines used for the inspection were established by the U.S. Environmental Protection 
Agency (EPA) in the Guidance for Controlling Asbestos Containing Materials in Buildings, 
Office of Pesticides and Toxic Substances, DOC# 560/5-85-024 and 40 CFR Part 763, 
Asbestos Hazard Emergency Response Act (AHERA). Field information was organized as 
per the AHERA concept of a homogeneous area (HA); that is, suspect Asbestos Containing 



 

ADELAIDE ENVIRONMENTAL HEALTH A0SSOCIATES, INC.     4 

ADELAIDE PROJECT # MIDD: 17031.01-IN  
Twin Towers Middle School 
Crawlspaces 
   

Materials (ACM) with similar age, appearance, and texture were grouped together, sampled 
and assessed for condition.  
 
For the purposes of this inspection, suspect ACM has been placed in three material 
categories: thermal, surfacing, and miscellaneous. 
 
Surfacing materials are those that are sprayed on, troweled on or otherwise applied to 
surfaces for fireproofing, acoustical, or decorative purposes (e.g., wall and ceiling plaster). 
 
Thermal materials are those applied to heat pipes or other structural components to 
prevent heat loss or gain or prevent water condensation (e.g., pipe and fitting insulation, 
duct insulation, boiler flue).  
 
Miscellaneous materials are interior building materials on structural components, 
structural members or fixtures, such as floor and ceiling tiles, etc. and do not include 
surfacing material or thermal system insulation. 
 
3.2 SAMPLING  
 
SURFACING MATERIALS 
 
Surfacing materials were grouped into homogeneous sampling areas.  A homogeneous area 
contains material that is uniform in color and texture and appears identical in every other 
respect.  Materials installed at different times belong to different sampling areas.  
Homogeneous areas were determined on per floor basis. 
 
The following protocol was used for determining the number of samples to be collected: 
 
 At least three bulk samples were collected from each homogeneous area that is 1,000 

square feet or less. 
 At least five bulk samples were collected from each homogeneous area that is greater 

than 1,000 square feet but less than or equal to 5,000 square feet. 
 At least seven bulk samples were collected from each homogeneous area that is greater 

than 5,000 square feet. 
THERMAL SYSTEM INSULATION (TSI) 
 
The concept of homogeneous sampling areas applies equally well to thermal insulation as 
to surfacing material.  A "typical" building may contain multiple insulated pipe runs from 
any combination of the following categories: 
 

 Hot water supply and/or return 
 Cold water supply 
 Chilled water supply 
 Steam supply and/or return 



 

ADELAIDE ENVIRONMENTAL HEALTH A0SSOCIATES, INC.     5 

ADELAIDE PROJECT # MIDD: 17031.01-IN  
Twin Towers Middle School 
Crawlspaces 
   

 Roof or system drain 
 
The following protocol was used for determining the number of samples to be collected. 
  
 Collect at least three bulk samples from each homogeneous area of thermal system 

insulation. 
 Collect at least one bulk sample from each homogeneous area of patched thermal 

system insulation if the patched section is less than 6 linear or square feet. 
 In a manner sufficient to determine whether the material is ACM or not ACM, collect a 

minimum of three bulk samples from each homogeneous insulated mechanical system 
tee, elbow, and valve. 

 
Bulk samples are not collected from any homogeneous area where the certified inspector 
has determined that the thermal system insulation is fiberglass, foam glass, or rubber. 
 
MISCELLANEOUS MATERIALS 
 
Miscellaneous materials are grouped into different homogeneous areas and at least two 
bulk samples are collected from each homogeneous area as per the clarification letter from 
the EPA and the Professional Abatement Contractors of New York, Inc in November of 
2007. 
 
3.3 ANALYSIS 
 
Bulk samples of suspect ACM were analyzed by Polarized Light Microscopy (PLM) with 
dispersion staining, as described in 40CFR Part 763 and the National Emissions Standard 
for Hazardous Air Pollutants (NESHAPS). 
 
The New York State (NYS) Department of Health has recently revised the PLM Stratified 
Point Counting Method.  The new method, Polarized Light Microscopy for Identifying and 
Quantitating Asbestos in Bulk Samples can be found as Item 198.1 in the Environmental 
Laboratory Accreditation Program (ELAP) Certification manual. 
 
The State of New York ELAP has determined that analysis of NOB materials is not reliably 
performed by PLM. Therefore, if PLM yields negative results for a non-friable material, it 
must be confirmed by Transmission Electron Microscopy (TEM) analysis. 
 
All NOB samples were initially analyzed by utilizing TEM methodology. 
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ADELAIDE PROJECT # MIDD: 17031.01-IN  
Twin Towers Middle School 
Crawlspaces 
   

    4.0  CONCLUSIONS AND RECOMMENDATIONS 
 

This survey concluded that the materials listed in Section 2.0 Executive Summary tested 
positive for asbestos. 
 
Asbestos:  These areas must be abated prior to building demolition or renovation if they 

are to be disturbed. Contaminated areas need to be vacated and isolated.  See 
Appendix E. 

 
5.0       AREAS NOT ACCESSIBLE 
 
Adelaide Environmental Health Associates inspected and sampled materials which were 
visible and/or accessible to the survey team. Adelaide does not inspect physically 
inaccessible areas, such as between walls, above fixed ceilings, under concrete slabs, etc. 
This report makes no representations as to the content of these areas or materials. 
 
All materials present in those not accessible areas shall be assumed positive until tested. 
 
6.0 REPORT CERTIFICATIONS 
 
Adelaide Environmental Health Associates certifies that the information contained herein 
is based on the physical and visual inspections conducted by Adelaide and data collected 
during the inspection survey. This survey report does not constitute a NYS Asbestos 
Abatement Design and should not be used for bidding purposes.  A NYS Abatement Design 
should be prepared by a NYS Asbestos Designer working for a NYS Asbestos Company (as 
required by NYS Code Rule 56). 
 
7.0 TRANSMITTAL OF BUILDING/STRUCTURE ASBESTOS SURVEY 

One (1) copy of the results of the building/structure asbestos survey shall be immediately 
transmitted by the building/structure owner as follows:  

(1) One (1) copy of the completed asbestos survey shall be sent by the owner or 
their agent to the local government entity charged with issuing a permit for such 
demolition, renovation, remodeling or repair work under applicable State or local 
laws.  

(2) The completed asbestos survey for controlled demolition (as per Subpart 56-
11.5) or pre-demolition asbestos projects shall also be submitted to the appropriate 
Asbestos Control Bureau district office.  

(3) The completed asbestos survey shall be kept on the construction site with the 
asbestos notification and variance, if required, throughout the duration of the 
asbestos project and any associated demolition, renovation, remodeling or repair 
project. 
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PERSONNEL AND LABORATORY CERTIFICATIONS 



 

New York State – Department of Labor 
Division of Safety and Health  
License and Certificate Unit 
State Campus, Building 12 

Albany, NY  12240 

 
ASBESTOS HANDLING LICENSE 

Adelaide Environmental Health Associates, Inc.  
Suite C24 
1511 Route 22 
 
Brewster, NY  10509 
 

 

FILE NUMBER:  99-0656 
LICENSE NUMBER:  29305 
LICENSE CLASS:  RESTRICTED 
DATE OF ISSUE:  06/30/2017 
EXPIRATION DATE:  07/31/2018 

 

Duly Authorized Representative – John Soter:  

 

 This license has been issued in accordance with applicable provisions of Article 30 of the Labor Law of New York State and of  
 the New York State Codes, Rules and Regulations (12 NYCRR Part 56).  It is subject to suspension or revocation for a (1)  
 serious violation of state, federal or local laws with regard to the conduct of an asbestos project, or (2) demonstrated lack of  
 responsibility in the conduct of any job involving asbestos or asbestos material. 

 This license is valid only for the contractor named above and this license or a photocopy must be prominently displayed at the  
 asbestos project worksite.  This license verifies that all persons employed by the licensee on an asbestos project in New York  
 State have been issued an Asbestos Certificate, appropriate for the type of work they perform, by the New York State  
 Department of Labor. 

 

  

  

 Eileen M. Franko,  Director 
SH 432 (8/12) For the Commissioner of Labor 



NEW YORK STATE DEPARTMENT OF HEALTH
WADSWORTH CENTER

CERTIFICATE OF APPROVAL FOR LABORATORY SERVICE
/ssued rn accardanca wilh and pursuanl lo section 502 Public Health Law of New York State

Expires 12:01 AM April 01, 2018
lssued April 01, 2017

NY Lab ld Na: 11480MR. PAUL J. MUCHA
AMERICA SC'ENCE TEAM NEW YORK INC
117 EAST 3OIHST
NEWYORK, NY 10A16

Miscellaneous

Asbestos in Friable Matarial

Asbaslos in Non-Friable Material-PLM

Asbestos in Non-Friablo Material-TEM

is hereby APPRAVED as an Environmental Laboratory for the category
ENVRANMENTAT ANATYSES SOI/O AND HAZARDOUS WASTE

All app rove d subcategofl'e s a nd/ar an alyte s ar6,lslsd below :

Item 198,1 of Manual

EPA 600/M4/82i020

Item 198.6 of Manual (NOB by PLM)

llem '198.4 of Manual

Serial No.: 56034
orooerlyofthoNewYorkstatgDepartmentofHeallh, ce(iflcatosar6valldonlyattheaddrBss
sfiov/n. rnusl bo conspictrously postod, and are prinl€d on sscure pap6r. Continuod accreditation depends
rtrt successful ongoing participation in th8 Program. Consumars aro urged to call (5 1 8) 485-5570 to
ue,,ty lhe laboratorys accredilation status.
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APPENDIX C 
 

SAMPLE LOCATION MAP AND PHOTOS 
  



Samples 7-8

Samples 3-6
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Sample 2
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Sample 1
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SL-02Crawlspace Detailed Key Plan - Sample Locations

**Drawing Not to Scale**

.

1
5

1
1

 R
o
u

te
 2

2

B
re

w
st

er
, 
N

Y
 1

0
5

0
9

P
h

o
n

e:
 (

8
4

5
) 

2
7

8
-7

7
1

0

F
a
x
: 
(8

4
5

) 
2

7
8

-7
7

5
0

D
ra

w
in

g 
Pr

ep
ar

ed
 B

y:
P

JP

A
de

la
id

e 
Pr

oj
ec

t N
O

.
M

ID
D

:1
7

0
3

1
.0

1
-I

N

   
   

D
at

e:
Ve

rs
io

n 
#

  
  

  
  

  
  

 0
5

-0
8

-2
0

1
7

  
  

  
  

  
1

En
la

rg
ed

 C
ity

 S
ch

oo
l D

ist
ri

ct
of

M
id

dl
et

ow
n

2
2

3
W

is
n

er
 A

v
en

u
e

M
id

d
le

to
w

n
, 

N
ew

 Y
o
rk

 1
0

9
4

0

Is
su

ed
 F

or
:

L
im

it
ed

 A
sb

es
to

s 
In

sp
ec

ti
o
n

Tw
in

 T
ow

er
s M

id
dl

e 
Sc

ho
ol

1
1

2
 G

ra
n

d
 A

v
en

u
e

M
id

d
le

to
w

n,
 N

Y
 1

0
9

4
0

Samples 4-6,9

Sample 10

Sample 11

Sample 12

Sample 13
Samples 1-3

Samples 7,8



SL-01Crawlspace Detailed Plan - Sample Locations
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January 26, 2017 Photos 
 

 
Sample#1 – Air Cell Pipe Insulation – 44.4% Chrysotile 

 

 
Sample #4 – Layered Pipe Insulation – 2.0% Chrysotile 

  



 

 

 
Sample #7 – Mudded Fittings – 23.5% Chrysotile 

 

 
Sample #10 – Debris Location 1 (See Map) – 44.4% Chrysotile 

 



 

 

 
Sample #11 – Debris Location 2 (See Map) – 30.8% Chrysotile 

 

 
Sample #12 – Debris Location 3 (See Map) – 57.1% Chrysotile 

 



 

 

 
Sample #13 – Debris Location 4 (See Map) – 36.4% Chrysotile 

 

 
Sample #14 – Debris Location 5 (See Map) – 36.4% Chrysotile 

 



 

 

 
Sample #15 – Debris Location 6 (See Map) – Trace Chrysotile 

 
  



 

 

May 2, 2017 Photos 
 

 
Sample#1 – Air Cell Pipe Insulation – 44.4% Chrysotile 

 

 
Sample #4 – Layered Pipe Insulation – 1.8% Chrysotile 

 



 

 

 
Sample #7 – Mudded Fittings – 66.7% Chrysotile 

 
 

 
Sample #10 – Debris Location 1 (See Map) – 57.1% Chrysotile 

 



 

 

 
Sample #11 – Debris Location 2 (See Map) –  

36.4% Chrysotile & 9.1% Amosite 
 

 
Sample #12 – Debris Location 3 (See Map) – 50.0% Chrysotile 

 



 

 

 
Sample #13 – Debris Location 4 (See Map) – 57.1% Chrysotile 

  



 

 

August 11, 2017 Photos 
 

 
Sample#3 – Brown Paper Insulation – 2.5% Chrysotile 

 

 
Sample #4 – Mudded Material – 33.3% Chrysotile 

 
 



 

 

APPENDIX D 
 

AFFECTED AREA MAP 
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ASB-02Crawlspace Detailed Key Plan - ACM Locations
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APPENDIX E 
 

NYS DOL GUIDELINES FOR CONTAMINATED AREAS 
 



 

 

56-1.5 Responsibility for Cleanup of Uncontrolled Disturbance. If there is an incidental 
disturbance or other disturbance (not as part of a controlled asbestos project) of ACM, 
PACM, asbestos material, or suspect miscellaneous ACM assumed to be ACM at a building 
or structure, upon discovery of the disturbance, the property owner shall be responsible 
for contracting with a licensed asbestos contractor for immediate isolation of the 
disturbance and cleanup in accordance with all provisions of this Part. 
 
DOL Guidance Document 
 
56-1.5 Question: Responsibility for Cleanup of Uncontrolled Disturbance. Are property 
owners subject to a potential violation of ICR 56 if ACM or PACM is disturbed by a trade’s 
contractor or other entity unbeknownst to the owner and the damaged material or debris 
fallout is subsequently discovered by an Asbestos Control Bureau inspector? Is the party 
who disturbed the ACM or PACM required to notify the property owner, to aid the owner in 
complying with this requirement?  

 
Answer/Guidance: Similar to US OSHA, any contractor performing a general supervisory 
role on any renovation, remodeling, demolition, or repair project is responsible for 
informing all contractors under their direct general supervision and control that any 
disturbance to ACM, PACM and asbestos material (known or assumed) at the site is 
prohibited by any contractor other than the asbestos contractor.  
 
Also, the contractor performing the general supervisory role shall require all asbestos 
contractors under their direct general supervision and control to be in compliance with 
Code Rule 56. (This requirement does not include entering asbestos project work areas to 
check on the asbestos contractor.)  
 
In addition, Section 1.4 includes contractor notification requirements to the 
building/structure owner or their representative for newly discovered materials and any 
disturbances to ACM, PACM or suspect miscellaneous materials.  

  
 Once a disturbance is discovered, it must be cleaned up as soon as possible. For all 
disturbances, the room/space/area must be vacated and isolated immediately, and an 
asbestos contractor must be hired for appropriate cleanup of affected room/area/space. A 
site-specific variance is necessary for cleanup of any disturbance other than a Minor size 
incidental disturbance. 
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ADELAIDE PROJECT # MIDD:18116.06-IN 
Twin Towers Middle School 
Façade Repairs 

1.0 Introduction 
 
1.1 Scope of Work / Project Personnel 
 
Adelaide Environmental Health Associates, Inc. (Adelaide) performed an Asbestos, Lead and PCB Survey 
for Building/Structure Demolition, Renovation, Remodeling and/or Repair, in conformance with ALL 
Federal, State and Local regulations, on December 7th & 8th, 2018 for Enlarged City School District of 
Middletown throughout the exterior façade elevations of the  Twin Towers Middle School,112 Grand 
Avenue, Middletown, New York 10940. The survey included a visual inspection/assessment for hazardous 
materials throughout accessible exterior spaces of the building/structure or portion thereof identified to 
be demolished, renovated, remodeled or repaired. Certified Adelaide personnel (Appendix F), Robert See 
(NYS Asbestos Inspector/Cert. #06-09124 and EPA Lead-based Paint Risk Assessor/Cert. #LBP-R-101137-
1), performed the visual assessment throughout inspection area(s) identified.  
 
1.2 Executive Summary 
 
Adelaide inspected all areas that will be affected by the scope of work to repair the façade for suspect ACM, 
LBP and PCBs.  Adelaide collected twenty (20) suspect asbestos samples/layers, nineteen (19) XRF 
readings [including calibrations] and nine (9) suspect PCB samples from the above-mentioned area(s).  
Two (2) samples/homogenous areas tested positive for asbestos, five (5) XRF readings tested positive for 
lead-based paint and zero (0) samples tested positive for PCBs. 
 
1.2.1 Conclusions and Recommendations 
 
The following conclusions and recommendations are prepared by Adelaide as per the provided scope of 
work for Building/Structure Demolition, Renovation, Remodeling and/or Repair.  Should the scope of work 
change, it is recommended that the findings be revisited to determine if additional sampling will be 
required to satisfy ALL Federal, State and Local regulations. 
 
1.2.2 Asbestos-containing Materials (ACM) 
 

➢ This survey concluded that the materials listed in Section 2.1 tested positive for asbestos. 
 

➢ Subpart 56-5(h) of 12 NYCRR Part 56 requires that no demolition, renovation, remodeling, or repair 
work be commenced by any owner or the owner’s agent prior to the completion of asbestos 
abatement. Asbestos abatement must be performed by an asbestos abatement contractor that 
maintains a current asbestos handling license, and employs NYSDOL/NYCDEP certified asbestos 
handlers and supervisors. It is recommended that a 12 NYCRR 56 certified Project Monitor oversee 
abatement activities. 

 

➢ Subpart 56-5(g) of 12 NYCRR Part 56 specifies requirements for transmittal of asbestos survey 
information by the owner or owner’s agent. (1) One copy of the asbestos survey report shall be sent 
to the local government entity charged with issuing a permit for such demolition, renovation, 
remodeling, or repair work under applicable State or local laws. (2)If controlled demolition or pre-
demolition activities will be performed, one copy of the asbestos survey report shall be submitted 
to the appropriate Asbestos Control Bureau district office. (3) One copy of the asbestos survey 
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ADELAIDE PROJECT # MIDD:18116.06-IN 
Twin Towers Middle School 
Façade Repairs 

report must be kept on the construction site throughout the duration of the asbestos project and 
any associated demolition, renovation, remodeling, or repair project. 

 
1.2.3 Lead-based Paint (LBP) 
 

➢ This survey concluded that the materials listed in Section 2.4 tested positive for lead-based paint. 
 

➢ These areas must be either abated or Lead safe work practices must be implemented during the 
demolition, renovation, remodeling, or repair activities if these areas are to be disturbed. 

 
1.2.4 PolyChlorinated Biphenyls (PCB) 
 

➢ This survey concluded that the materials listed in Appendix E tested negative for PCBs. 
 
2.0 Summary of Hazardous Materials 
 
2.1 Summary of Identified ACM/PACM 
 

KEY:   ACM = Materials containing greater than 1% of asbestos; HA = Homogeneous Area; 
LF = Linear Feet;  SF = Square Feet;  PACM = Presumed Asbestos-containing Materials;  
Friable = ACM capable of being released into air, and which can be crumbled, 
pulverized, powdered, crushed or exposed by hand-pressure. 

 

Samples collected by Adelaide December 7th, & 8th, 2018 

HA Identified ACM ACM Location(s) 
Approx. 

Qty. 
Condition 

Friable? 
(Yes or No) 

009 
Older Hard Brown Caulk 

under Gray caulk 
West side windows 2,400 LF 

Significantly 
Damaged 

No 

010 Caulk Hard Gray  
West side under stone 

lintels above wood frame 
304 LF 

Significantly 
Damaged 

No 

 
2.2 Summary of Identified Non-ACM 
 
Samples collected by Adelaide December 7th, & 8th, 2018 

Identified Non-ACM Sample Location(s) & HA’s 
Window Caulk Newer Hard Gray HA 001/East side windows 
Lintel Caulk on Steel Newer Beige HA 002/ East side windows 
Lintel Caulk on Steel Older Beige HA 003/ East side windows 

Brick and Sandstone Mortar HA 004/ Throughout 
Door Caulk Soft Gray HA 005/ Throughout 

Patch Caulk in Stonework HA 006/ North side windows 
Window Caulk Soft White HA 007/ North and south side windows 

Medium Hard Gray caulk over Positive older 
Caulk 

HA 008/ West side windows 
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ADELAIDE PROJECT # MIDD:18116.06-IN 
Twin Towers Middle School 
Façade Repairs 

2.3 ACM Photos 

HA 009 
Hard Brown Caulk under Gray 
Caulk 
3.9% Chrysotile 
 

 

HA 010 
Hard Gray Caulk above wood 
frame under stone lintel 
4.4% Chrysotile 

 

Overall Photo of Space/Building 
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ADELAIDE PROJECT # MIDD:18116.06-IN 
Twin Towers Middle School 
Façade Repairs 

2.4 Summary of Identified LBP 

 
Based on review of the data generated by the Thermo Scientific Niton XLp 300A Analyzer, the following 
surfaces tested were identified as lead-based, as defined by HUD/EPA (equal to or in excess of 1.0 milligram 
per square centimeter): 
 
Readings collected by Adelaide December 7th, & 8th, 2018 

Location of LBP LBP Component Substrate Color Condition 
Readings 

(mg/cm2) 

West side  Window Case Vinyl 
Off 

White 
Intact 3.80-4.90 

West Side Window Case Vinyl 
Off 

White 
Intact 1.00-2.00 

 
2.5 Summary of Identified PCB-containing Materials 
 
Samples collected by Adelaide December 7th, & 8th, 2018 

Sample 
# 

Location / Description 
Material 
Matrix 

Color Substrate 
Analytical 

Result 
NO PCB-containing materials were identified above the USEPA 40 CFR 761 threshold of 50 ppm(mg/kg) of 

samples collected/analyzed in reference to the above-mentioned scope of work. 
 
2.6 Observations 
 
ASBESTOS-CONTAINING MATERIALS (ACM) 
A visual inspection was performed and homogeneous material types were established based on 
appearance, color and texture. The findings presented in this report are based upon reasonably available 
information and observed site conditions at the time the assessment was performed.  The findings and 
conclusions of this report are not meant to be indicative of future conditions at the site and does not 
warrant against conditions that were not evident from visual observations or historical information 
obtained from others. 
 
Representative bulk sampling was performed on suspect building materials for laboratory analysis and the 
following is a summary of installed building materials sampled as per the scope of work provided: 
 

• Miscellaneous Materials – Caulk Multiple Types, Stone And Brick Mortar, .  
 

• Non-suspect Materials (not sampled) – Fiberglass Insulation, Silicone, Wood, Glass, Metal.  
 
LEAD-BASED PAINT (LBP) 
XRF testing for lead-based paint was performed during this site visit; and, it was observed that Off White  
painted window cases could be disturbed by the façade repair activities and lead safe practices should be 
employed if these surfaces are to be disturbed. 
 
POLYCHLORINATED BIPHENYLS (PCB) 
It was observed that no suspect pcb-containing materials were to be disturbed by the proposed repair 
activities. 
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3.0 Asbestos-containing Materials (ACM) 
 
3.1 Field Procedures and Analysis Methodology 
 
Guidelines used for the inspection were established by the U.S. Environmental Protection Agency (EPA) in 
the Guidance for Controlling Asbestos Containing Materials in Buildings, Office of Pesticides and Toxic 
Substances, DOC# 560/5-85-024 and 40 CFR Part 763, Asbestos Hazard Emergency Response Act (AHERA) 
and Title 12 NYCRR Part 56-5.1. Field information was organized as per the AHERA concept of a 
homogeneous area (HA); that is, suspect Asbestos-containing Materials (ACM) with similar age, 
appearance, and texture were grouped together, sampled and assessed for condition.  
 
For the purposes of this inspection, suspect ACM has been placed in three material categories: thermal, 
surfacing, and miscellaneous.  1) Surfacing materials are those that are sprayed on, troweled on or 
otherwise applied to surfaces for fireproofing, acoustical, or decorative purposes (e.g., wall and ceiling 
plaster).  2) Thermal materials are those applied to heat pipes or other structural components to prevent 
heat loss or gain or prevent water condensation (e.g., pipe and fitting insulation, duct insulation, boiler 
flue).  3) Miscellaneous materials are interior building materials on structural components, structural 
members or fixtures, such as floor and ceiling tiles, etc. and do not include surfacing material or thermal 
system insulation. 
 
SURFACING MATERIALS 
Surfacing materials were grouped into homogeneous sampling areas.  A homogeneous area contains 
material that is uniform in color and texture and appears identical in every other respect.  Materials 
installed at different times belong to different sampling areas.  Homogeneous areas were determined on 
per floor basis. 
 
The following protocol was used for determining the number of samples to be collected: 

• At least three bulk samples were collected from each homogeneous area that is 1,000 square feet or 
less. 

• At least five bulk samples were collected from each homogeneous area that is greater than 1,000 
square feet but less than or equal to 5,000 square feet. 

• At least seven bulk samples were collected from each homogeneous area that is greater than 5,000 
square feet. 

 
THERMAL SYSTEM INSULATION (TSI) 
The concept of homogeneous sampling areas applies equally well to thermal insulation as to surfacing 
material.  A "typical" building may contain multiple insulated pipe runs from any combination of the 
following categories: 

• Hot water supply and/or return 
• Cold water supply 
• Chilled water supply 
• Steam supply and/or return 
• Roof or system drain 

 
The following protocol was used for determining the number of samples to be collected. 
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• Collect at least three bulk samples from each homogeneous area of thermal system insulation. 
• Collect at least one bulk sample from each homogeneous area of patched thermal system insulation 

if the patched section is less than 6 linear or square feet. 
• In a manner sufficient to determine whether the material is ACM or not ACM, collect a minimum of 

three bulk samples from each homogeneous insulated mechanical system tee, elbow, and valve. 
 
Bulk samples are not collected from any homogeneous area where the certified inspector has determined 
that the thermal system insulation is fiberglass, foam glass, or rubber. 
 
MISCELLANEOUS MATERIALS 
Miscellaneous materials are grouped into different homogeneous areas and at least two bulk samples are 
collected from each homogeneous area as per the clarification letter from the EPA and the Professional 
Abatement Contractors of New York, Inc in November of 2007. 
 
Samples collected were analyzed by a laboratory approved under the New York State Department of Health 
Environmental Laboratory Approval Program (NYSDOH ELAP).  Samples were analyzed in the laboratory 
by Polarized Light Microscopy (PLM), Polarized Light Microscopy-NOB (PLM-NOB) and/or Quantitative 
Transmission Electron Microscopy (QTEM), as required.  Sample collection and laboratory analysis were 
conducted in compliance with the requirements of Title 12 NYCRR Part 56-5.1, 29 CFR 1926.1101 and 
standard EPA & OSHA accepted methods.  Samples consisting of multiple layers were separated and 
analyzed independently in the laboratory. 
 

3.2 Regulatory Guidelines and Requirements for ACM 
 
FEDERAL 
In accordance with the Clean Air Act (CAA), the U.S. Environmental Protection Agency (EPA) established 
National Emission Standards for hazardous Air Pollutants (NESHAP) to protect the public from exposure 
to airborne pollutants.  Asbestos was one of the air pollutants, which was addressed under the NESHAP 40 
CFR Part 61.  The purpose of asbestos NESHAP regulations is to protect the public health by minimizing 
the release of asbestos when facilities, which contain ACM, are being renovated or demolished.  EPA is 
responsible for enforcing regulations related to asbestos during renovations and demolition, however, the 
CAA allows the EPA to delegate this authority to State and Local Agencies. Even after EPA delegate’s 
responsibility to a state or Local agency, EPA retains the authority to oversee agency performance and to 
enforce NESHAP regulations as appropriate. 
 
NEW YORK STATE 
Asbestos in New York State is regulated under the Labor Law Section 906, Part 56 of Title 12 of the Official 
Compilation of Codes, Rules, and Regulations.  Within the department and for the purpose of the 
Department of Labor, this part (rule) is known as Industrial Code Rule No. 56 (ICR 56) relating to hazards 
to the public safety and health, during the removal, encapsulation, or disturbance of friable asbestos, or 
any handling of ACM that may result in the release of asbestos fiber. 
 
As specified in Title 12 NYCRR Part 56-5.1 (h) and (i), "If the building/structure asbestos survey finds that 
the portion of the building/structure to be demolished, renovated, remodeled, or have repair work 
contains ACM, PACM, suspect miscellaneous ACM assumed to be ACM, or asbestos material, which is 
impacted by the work, the owner or the owner’s agent shall conduct, or cause to have conducted, asbestos 
removal performed by a licensed asbestos abatement contractor in conformance with all standards set 
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forth in this Part.  All ACM, PACM, suspect miscellaneous ACM assumed to be ACM, or asbestos material 
impacted by the demolition, renovation, remodeling or repair project shall be removed as per this Part, 
prior to access or disturbance by other uncertified trades or personnel.  No demolition, renovation, 
remodeling or repair work shall be commenced by any owner or the owner’s agent prior to the completion 
of the asbestos abatement in accordance with the notification requirements of this Part…All 
building/structure owners and asbestos abatement contractors on a demolition, renovation, remodeling, 
or repair project, which includes work covered by this part, shall inform all trades on the work site about 
PACM, ACM, asbestos material and suspect miscellaneous ACM…Bids may be advertised and contracts 
awarded for demolition, remodeling, renovation, or repair work, but no work on the current intermediate 
portion of the project shall commence on the demolition, renovation, remodeling or repair work by any 
owner or agent prior to completion of all necessary asbestos abatement work for the current intermediate 
portion of the entire project, in conformance with all standards set forth in this Part.”  All work conducted 
should be in accordance with all legal requirements, including but not limited to U.S. Environmental 
Protection Agency (EPA) National Emissions Standards for Hazardous Air Pollutants (NESHAP) [40 CFR 
Part 61], New York State Industrial Code Rule 56 Asbestos Regulations (ICR 56) and Chapter 1 of Title 15 
of the Rules of the City of New York Regulations, as applicable.  Advance notification of the asbestos project 
to the USEPA, NYSDOL, and NYCDEP may be required. 
 
NEW YORK CITY 
Asbestos Control Program (ACP), Title 15, Chapter 1 of the New York City Department of Environmental 
Protection (NYCDEP) regulates all asbestos abatement activities occurring within the City of New York. 
The ACR regulations also require asbestos surveys and abatement work to be performed by a NYCDEP 
certified asbestos investigator and asbestos workers, respectively. 
 
The New York City Department of Buildings (NYCDOB) requires an ACP notification to be included with 
the renovation/demolition permit applications.  The notification is performed using an ACP 5 or ACP 20/21 
forms. 
 
All confirmed ACM will need to be removed prior to any building renovation or demolition.  The removal 
and disposal of ACM must be performed by a NYS-DOL licensed asbestos handling contractor in accordance 
with Federal, state, and local regulations.  Proper notifications must be filed with the US-EPA, NYS-DOL, 
NYC-DEP and other regulatory agencies prior to performing such activities. 
 
As required by the NYS-DOL and NYC-DEP regulations, the abatement project must be monitored by a NYS-
DOL certified project monitor.  The project monitor oversees contractor’s work practices and also performs 
pre, during, and final clearance post abatement air sampling in accordance with the state and city 
regulations. 
 
CONCEALED ACM 
In addition to the ACMs identified at the site, there is a possibility that concealed suspect ACM may exist at 
the building/structure. As such, if any concealed suspect ACM is encountered during future construction 
related activities, the work should immediately stop.   Prior to resuming the work, the suspect ACM should 
either be 1) Sampled by an appropriately-certified asbestos professional and submitted to an Approved 
NYSDOH ELAP laboratory for asbestos analysis or 2) Presumed to be ACM (PACM) and removed by a 
licensed asbestos abatement contractor for disposal in accordance with all applicable regulations. 
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4.0 Lead-based Paint (LBP) 
 
4.1 Applicable Standards/Guidelines for LBP 
 
The U.S Department of Housing and Urban Development (HUD) defines the action level for lead-based paint 
as a lead content equal to or greater than 1.0 milligrams of lead per square centimeter of painted surface 
(≥1.0 mg Pb/cm2) when measured with an XRF analyzer or 0.5 percent by weight when chemically tested.  
This definition is described in the HUD “Lead-Based Paint:  Interim Guidelines for Hazard Identification 
and Abatement in Public and Indian Housing, September 1990”.  The state of New York’s definition of the 
action level for lead-based paint is consistent with the level established by HUD. 
 
Please note that although the HUD defines lead based paint as paint having lead concentrations equal or 
greater than 1.0 mg/cm2, the Occupational Safety and Health Administration (OSHA) considers any 
concentration of lead in paint to be lead containing paint.  Regardless of the lead concentrations in paint, 
the contractor shall comply with 29 CFR 1926.62, OSHA regulations, and take precautionary measures for 
dust control and limit employee exposure to lead dust during the renovations.   
 
Painted surfaces that would be impacted by planned activities such as drilling, cutting, scrapping, etc. and 
create dust should be properly addressed by following safe work practices, good housekeeping procedures 
and/or following proper abatement procedures.  Grinding and sanding of paint without HEPA filter 
exhaust, open flame gas fired torch, unconfined abrasive blasting, and chemical strippers containing 
methylene chloride or other human carcinogenic chemicals are not recommended.   
 
The Federal Resource Conservation and Recovery Act (RCRA) regulation governs the handling, 
transportation, and disposal of hazardous materials.  Every demolition/renovation debris generator has 
the responsibility to determine whether the debris exhibits one or more of the characteristic wastes listed 
in subpart C of 40 CFR Part 261.  In the case of demolition debris, lead in LBP is a characteristic waste, and 
therefore, it is the responsibility of the renovation/demolition debris generator to characterize the waste 
prior to its disposal and, if found to be hazardous waste as defined by Federal Statutes, to be properly 
handled and disposed.   
 
Metal objects painted with LBP are exempt from disposal regulations applicable to lead, provided they are 
properly recycled. All metal objects that are painted with LBP should be sent to a certified recycling facility. 
 
This report is not Lead-based Paint abatement specification and should not be used for specifying removal 
methods or techniques. 
 
4.2 XRF Information 
 
Thermo Scientific Niton XLp 300A X-Ray Fluorescence (XRF) Analyzer(s) were used to survey the 
building/structure or portion thereof identified to be demolished, renovated, remodeled or repaired for 
the presence of LBP.   The XRF analyzers are using a sealed source of Cd109 with 40mCi sources, meeting 
HUD requirements for the analysis of paint films.  During the analysis, the intensity of the x-rays is 
converted by the instrument’s internal software into an estimate of the concentration of lead in the 
substance being analyzed.  The results are interpreted as concentrations of lead in milligrams per square 
centimeter.  This device is a field-screening tool, used to collect multiple readings in a short period of time.  
The method of measurement is based on spectrometric analysis of lead x-ray fluorescence within a 
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controlled depth of interrogation.  The reading is an estimate of lead content in all layers of paint.  The 
results are displayed in milligrams per square centimeter (mg/cm2).  The device(s) used for this inspection 
were the Thermo Scientific Niton XLp 300A Analyzer(s),  Serial number 90719, Source date 3/15/14, Serial 
number 102951, Source date 9/15/17 and/or Serial number 101094, Source date 2/15/17. 
 
5.0 PolyChlorinated Biphenyls (PCB) 
 
5.1 Background and Protocol for PCBs 
 
PolyChlorinated Biphenyls (PCB) are a group of manmade chemicals. PCBs were widely used in building 
materials and electrical products in the past. The U.S. Environmental Protection Agency banned the 
manufacturing and certain uses of PCBs in 1978, but buildings constructed or renovated between 1950 
and 1978 may still have building materials and electrical products that contain PCBs. Examples of products 
that may contain PCBs include caulk, paint, glues, plastics, fluorescent lighting ballasts, transformers and 
capacitors. 
 
PCBs are currently prohibited from being used in caulk and other commodities (U.S. EPA, 40 CFR 
761).  However, prior to 1977, PCBs were present in some caulking materials used in the construction of 
schools and other buildings.  Studies have shown that concentrations of PCB can exceed 1% (10,000 ppm) 
by weight in some caulk materials.  An investigation of 24 buildings in the Greater Boston Area revealed 
that one-third of the buildings tested (8 of 24) contained caulking materials with polychlorinated biphenyl 
(PCB) content exceeding 50 ppm by weight with an average concentration of 15,600 ppm or 1.5% (Herrick 
et al., 2004).  These buildings included schools and other public buildings. 
 
The U.S. EPA regulates the disposal of caulk, as well as soil and other materials contaminated with PCBs 
from caulk, if the concentration of PCBs exceeds 50 ppm.  Such materials must be disposed at an 
appropriate approved or permitted facility. 
 
U.S. EPA regulation 40 CFR 761 defines "PCB remediation waste" to include contaminated soil, and 
specifies a clean-up level of <1ppm without further conditions for unrestricted use in "high occupancy 
areas" (i.e., areas where individuals may be present for 335 hours or more per year).  PCB caulk is defined 
as a PCB bulk product waste, and its disposal is subject to U.S. EPA regulations under the Toxic Substances 
Control Act (40 CFR761.62). 
 
This protocol has been developed in consultation with the New York State Department of Health, Division 
of Environmental Health Assessment, Bureau of Toxic Substance Assessment to address concerns about 
properly managing caulk containing PCBs that will be disturbed during building renovation and 
maintenance. 
 
CAULK SAMPLE COLLECTION 
Buildings constructed or renovated between 1950 and 1977 have a potential to contain PCBs in existing 
caulk.  Representative samples of caulking materials from these buildings prior to renovation or demolition 
work should be tested to determine whether the caulk is contaminated with PCBs.  Professional judgement 
should be used to design the sampling plan for characterizing caulk throughout the building.  The 
consultant should pay particular attention to construction and maintenance records and to the appearance 
of caulking materials (likenesses and differences).  Samples should be taken from window frames or 
expansion joints that have not been repaired or replaced since 1977.  Depending on specific information 
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provided in the workplan developed by the project manager, such as window placement, compositing of 
some caulk samples might be appropriate.  Caulk from different time periods or that have a different 
appearance should not be composited together. 
 
It is important to note that caulk used during the time period of interest may also contain asbestos or 
lead.  Therefore, the work plan should include testing, handling and disposal requirements appropriate for 
such regulated materials. 
 
SOIL SAMPLE COLLECTION 
Buildings constructed or renovated between 1950 and 1977, which have undergone further renovation 
after 1977, may have residual PCB contamination in adjacent soils.  An adequate representation of surface 
soils should be tested to assess the potential for residual PCB contamination. 
 
When designing a representative soil sampling plan, the likelihood of soil contamination from deteriorated 
or deteriorating caulk should be considered.  Caulk that has in the past dried out and fallen to the ground 
is the most important source of soil contamination.  Thus, sampling should include soil beneath windows 
where caulk has obviously deteriorated or been replaced because of previous deterioration.  Areas subject 
to the stress of sun and prevailing weather (typically the southern and western side of each structure) 
should be included for sampling.  These samples would provide a conservative evaluation of soil conditions 
due to an increased potential for material failure, possibly resulting in contamination of soil.  Also, if earlier 
renovation or demolition work may have stockpiled potentially contaminated caulk in other school areas, 
the school should consider having soils in those areas tested as well. 
 
Soil sampling should focus on areas of the building where ”banks” or “gangs” of windows exist/were 
replaced and areas of the structure where large expansion joints are located.  This would provide a 
conservative evaluation of potential soil contamination and permit efficient sampling. 
 
Any obvious pieces of caulk encountered during the collection of soil samples should be removed from the 
soil, categorized (with respect to location and depth) and treated as a separate potential sample. 
 
Depth – At each soil sample location, soil should be collected in depth intervals of 0-2 inches, 2-6 inches 
and 6-12 inches.  The surface soil sample (0-2 inches) should be collected from below the vegetative 
surface layer, if present. 
 
Distance from Structure – Samples should be collected within 1 foot of the building and 5 feet from the 
building. 
 
Samples should be collected in a manner that prevents cross-contamination.  Augers or driven core 
samplers should be avoided, as any caulk caught on the edge of this type of tool could be driven to lower 
intervals. Using a designated trowel for each sample location and each interval of depth is encouraged.  If 
the sampling tool is field cleaned between samples, do so in a manner that does not add solvent 
contamination to the environment. 
 
NOTE 
Sampling was performed by Adelaide in compliance with protocols outlined by New York State Education 
Department (NYSED) and USEPA 40 CFR 761, as described above.  Only one sample per homogeneous area 
was required for analysis of suspect PCB-containing materials.  Bulk sample(s) were properly packaged 
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and forwarded, with associated Chain of Custody (COC), to York Analytical Laboratories, Inc., for analysis 
using method SW846-3550B/8082.  The analysis will determine if the suspect material will be classified 
as PCB-containing at or above 50 ppm or mg/kg as per the EPA regulations.  Copies of the analytical results 
are contained within attached appendices for review. 
 
6.0 General Discussion 
 
All construction personnel as well as individuals who have access to locations where asbestos-containing 
materials (ACM),  lead-based paints (LBP) and/or polychlorinated biphenyls (PCB) exists should be 
informed of its presence and the proper work practices in these areas. Conspicuous labeling of all ACM is 
suggested to ensure personnel is adequately informed. Personnel should be informed not to rest, lean or 
store material or equipment on or near these surfaces and not to cut, saw, drill, sand or disturb ACM. All 
removal, disturbance, and repair of ACM should be performed in compliance with Title 12 NYCRR Part 56 
by persons properly trained to handle ACM. Facility custodial and maintenance personnel should receive 
training commensurate with their work activities; as defined in 29 CFR 1910.1001. 
 
7.0 Disclaimers 
 
Adelaide certifies that the information contained within this report is based solely upon site observations 
and the results of laboratory analysis for samples collected during this survey/assessment.  These 
observations and results are time dependent, subject to changing site conditions and revisions to Federal, 
State and Local regulations.  Adelaide warrants that these findings have been promulgated after being 
prepared in general accordance with generally accepted practices in the abatement industries. Adelaide 
also recognizes that inspection laboratory data is not usually sufficient to make all abatement and 
management decisions.  No other warranties are expressed or implied. 
 
Due to the potential for concealed Asbestos-containing Materials (ACM) and/or other regulated materials, 
this report should not be construed to represent all ACM and/or regulated materials within the site(s).  All 
quantities of ACM and/or other regulated materials identified, and all dimensions listed within this report 
are approximate and should be verified On-site.  
 
This inspection report is not intended to be used as the sole basis for soliciting pricing for asbestos 
abatement.  An abatement plan, specification, drawing and/or Variances should be developed to identify 
scope, timing, phasing and remediation means & methods for any asbestos project.  The Linear and/or 
Square Footages (LF / SF) listed within this Report are only approximates.  Abatement Contractor(s) are 
required to visit the building(s) in order to take actual field measurements within each listed location. 
 
NYSDOH issued an Interim Guidance Letter, on July 9, 2013, which outlined the approved testing 
alternative for materials containing vermiculite.  Specifically, "...Where TSI, surfacing materials, or other 
PACM or miscellaneous suspect ACM contain greater than 10% vermiculite, Item 198.6 may be used to 
evaluate the asbestos content of the material; provided, however, that any test results using this method 
must be reported with the following conspicuous disclaimer: “This method does not remove vermiculite and 
may underestimate the level of asbestos present in a sample containing greater than 10% vermiculite.”  On 
July 22, 2014, NYSDOH issued a Regulatory Guidance Letter outlining the new approved analytical methods 
for testing sprayed-on fireproofing (SOFP) that contains vermiculite. NYSDOH authorized the use of two 
analytical methods to evaluate the asbestos content of SOFP that contains vermiculite. As per NYSDOH 
Guidelines, “After October 31, 2014, one of the new methods must be used to test SOF-V, regardless of the 



 

 

ADELAIDE ENVIRONMENTAL HEALTH ASSOCIATES, INC.     12 

ADELAIDE PROJECT # MIDD:18116.06-IN 
Twin Towers Middle School 
Façade Repairs 

percent of vermiculite.”  On May 6, 2016, NYSDOH issued a Regulatory Guidance Letter outlining the new 
protocol for analytical procedure for surfacing materials (ie. plaster, stucco, etc.) that contain vermiculite.  
As per NYSDOH Guidelines, “The original July 2013 and July 2014 letters addressed SOF-V only. Both NYS 
DOH’s Item 198.8 and RJ Lee Group Method 055 shall now be applied to test for vermiculite in other Surfacing 
Material (SM) as defined in 12 NYCRR Part 56 (NYS Industrial Code Rule 56).” 
 
 



 

 

 

APPENDIX A 

ACM LOCATION MAP(S) 



ASB - 01
Roof outline for exterior  - Asbestos Location Map

**Drawing Not to Scale**
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ACM LEGEND: (see report for details)
Older Hard Brown Caulk under Gray  caulk
around frames, Caulk Hard Gray  under stone
lintels above wood frame

ACM caulking present on all floors at exterior windows on west
side of building.
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SAMPLE LOCATION MAP(S) 



SLM - 01
Roof outline for exterior  - Sample Location Map

**Drawing Not to Scale**
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APPENDIX C 

ASBESTOS ANALYTICAL RESULTS 



















 

 

 

APPENDIX D 

XRF READINGS 



Adelaide Environmentall health Associates Inc.
1511 Rte 22, Ste C-24

Brewster, New York 10509

Index Time Type Project Name Project Number Space Type Floor Room Component Side Color Substrate Paint Condition PbC PbL PbK Results Units Inspector

1 2018-12-07 10:18 Paint Twin Towers MS 18116.06-IN Calibrate 0.90  +/-  0.10 0.90  +/-  0.10 0.90  +/-  0.60 Negative mg / cm ̂ 2 Robert See

2 2018-12-07 10:19 Paint Twin Towers MS 18116.06-IN Calibrate 1.10  +/-  0.10 1.10  +/-  0.10 0.40  +/-  0.50 Positive mg / cm ^2 Robert See

3 2018-12-07 10:19 Paint Twin Towers MS 18116.06-IN Calibrate 1.10  +/-  0.10 1.10  +/-  0.10 0.40  +/-  0.50 Positive mg / cm ^2 Robert See

4 2018-12-07 11:24 Paint Twin Towers MS 18116.06-IN School 1st Floor Exterior Window Case East Yellow Metal Intact 0.50  +/-  0.50 0.00  +/-  0.02 0.50  +/-  0.50 Negative mg / cm ̂ 2 Robert See

5 2018-12-07 11:25 Paint Twin Towers MS 18116.06-IN School 1st Floor Exterior Lintel East Yellow Metal Intact 0.00  +/-  0.03 0.00  +/-  0.03 0.30  +/-  2.70 Negative mg / cm ̂ 2 Robert See

6 2018-12-07 11:29 Paint Twin Towers MS 18116.06-IN School 2nd Floor Exterior Lintel East Yellow Metal Intact 0.01  +/-  0.04 0.01  +/-  0.04 1.20  +/-  2.60 Negative mg / cm ̂ 2 Robert See

7 2018-12-07 11:45 Paint Twin Towers MS 18116.06-IN School 3rd Floor Exterior Lintel East Yellow Metal Intact 0.00  +/-  0.03 0.00  +/-  0.03 0.30  +/-  2.84 Negative mg / cm ̂ 2 Robert See

8 2018-12-07 14:18 Paint Twin Towers MS 18116.06-IN School 3rd Floor Exterior Door Frame East Yellow Metal Intact 0.00  +/-  0.02 0.00  +/-  0.02 0.26  +/-  2.97 Negative mg / cm ̂ 2 Robert See

9 2018-12-07 14:19 Paint Twin Towers MS 18116.06-IN School 3rd Floor Exterior Door Frame North Yellow Metal Intact 0.01  +/-  0.03 0.01  +/-  0.03 -0.41  +/-  2.81 Negative mg / cm ̂ 2 Robert See

10 2018-12-07 14:29 Paint Twin Towers MS 18116.06-IN School 3rd Floor Calibrate Door Frame North Yellow Metal Intact 1.10  +/-  0.10 1.10  +/-  0.10 0.50  +/-  0.50 Positive mg / cm ^2 Robert See

11 2018-12-07 14:29 Paint Twin Towers MS 18116.06-IN School 3rd Floor Calibrate Door Frame North Yellow Metal Intact 1.10  +/-  0.10 1.10  +/-  0.10 0.70  +/-  0.50 Positive mg / cm ^2 Robert See

12 2018-12-07 14:29 Paint Twin Towers MS 18116.06-IN School 3rd Floor Calibrate Door Frame North Yellow Metal Intact 1.20  +/-  0.10 1.20  +/-  0.10 0.40  +/-  0.60 Positive mg / cm ^2 Robert See

13 2018-12-07 16:00 Paint Twin Towers MS 18116.06-IN School 3rd Floor Exterior Window Case North White Wood Intact 0.00  +/-  0.02 0.00  +/-  0.02 0.02  +/-  0.84 Negative mg / cm ̂ 2 Robert See

14 2018-12-07 17:28 Paint Twin Towers MS 18116.06-IN School 3rd Floor Exterior Door Frame West Off White Wood Intact 0.00  +/-  0.02 0.00  +/-  0.02 -0.06  +/-  1.27 Negative mg / cm ̂ 2 Robert See

15 2018-12-07 17:29 Paint Twin Towers MS 18116.06-IN School 3rd Floor Exterior Window Case West Off White Vinyl Intact 4.90  +/-  3.80 0.00  +/-  0.02 4.90  +/-  3.80 Positive mg / cm ^2 Robert See

16 2018-12-07 17:29 Paint Twin Towers MS 18116.06-IN School 3rd Floor Exterior Window Case West Off White Vinyl Intact 2.00  +/-  1.00 0.00  +/-  0.02 2.00  +/-  1.00 Positive mg / cm ^2 Robert See

17 2018-12-07 17:35 Paint Twin Towers MS 18116.06-IN Calibrate 1.20  +/-  0.10 1.20  +/-  0.10 0.90  +/-  1.00 Positive mg / cm ^2 Robert See

18 2018-12-07 17:35 Paint Twin Towers MS 18116.06-IN Calibrate 1.20  +/-  0.20 1.20  +/-  0.20 0.25  +/-  0.99 Positive mg / cm ^2 Robert See

19 2018-12-07 17:35 Paint Twin Towers MS 18116.06-IN Calibrate 1.20  +/-  0.20 1.20  +/-  0.20 0.70  +/-  1.00 Positive mg / cm ^2 Robert See
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Technical Report

prepared for:

Adelaide Environmental Health Associates, Inc.
1511 Route 22,  Suite C24

Brewster NY, 10509

Attention: Mr. John Soter

Report Date: 12/14/2018

Client Project ID: MIDD:18116.06-IN

York Project (SDG) No.: 18L0368

CT Cert. No. PH-0723 New Jersey Cert. No. CT005 and NY037 PA Cert. No. 68-04440

120 RESEARCH DRIVE

FAX (203) 357-0166(203) 325-1371

STRATFORD, CT 06615

New York Cert. Nos. 10854 and 12058

132-02 89th AVENUE RICHMOND HILL, NY 11418

www.YORKLAB.com ClientServices@yorklab.com
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Client Sample IDYork Sample ID Matrix Date Collected Date Received

PCB 118L0368-01 Caulk 12/07/2018 12/10/2018

PCB 218L0368-02 Caulk 12/07/2018 12/10/2018

PCB 318L0368-03 Caulk 12/07/2018 12/10/2018

PCB 418L0368-04 Caulk 12/07/2018 12/10/2018

PCB 518L0368-05 Caulk 12/07/2018 12/10/2018

PCB 618L0368-06 Caulk 12/07/2018 12/10/2018

PCB 718L0368-07 Caulk 12/07/2018 12/10/2018

PCB 818L0368-08 Caulk 12/07/2018 12/10/2018

PCB 918L0368-09 Caulk 12/07/2018 12/10/2018

Client Project ID: MIDD:18116.06-IN

York Project (SDG) No.: 18L0368

Report Date: 12/14/2018

Attention: Mr. John Soter

Brewster NY, 10509

1511 Route 22,  Suite C24

Adelaide Environmental Health Associates, Inc.

Purpose and Results

This report contains the analytical data for the sample(s) identified on the attached chain-of-custody received in our laboratory 

on December 10, 2018 and listed below.  The project was identified as your project:  MIDD:18116.06-IN.

The analyses were conducted utilizing appropriate EPA, Standard Methods, and ASTM methods as detailed in the data 

summary tables.

All samples were received in proper condition meeting the customary acceptance requirements for environmental samples 

except those indicated under the Sample and Analysis Qualifiers section of this report.

All analyses met the method and laboratory standard operating procedure requirements except as indicated by any data flags, 

the meaning of which are explained in the Sample and Data Qualifiers Relating to This Work Order section of this report and 

case narrative if applicable.

The results of the analyses, which are all reported on dry weight basis (soils) unless otherwise noted, are detailed in the 

following pages.

Please contact Client Services at 203.325.1371 with any questions regarding this report.

[TOC_1] Introduction and Sample Cross Reference [
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General Notes for York Project (SDG) No.: 18L0368

1. The RLs and MDLs (Reporting Limit and Method Detection Limit respectively) reported are adjusted for any dilution necessary due to 

the levels of target and/or non-target analytes and matrix interference.  The RL(REPORTING LIMIT) is based upon the lowest 

standard utilized for the calibration where applicable.

2. Samples are retained for a period of thirty days after submittal of report, unless other arrangements are made.

3. York's liability for the above data is limited to the dollar value paid to York for the referenced project .

4. This report shall not be reproduced without the written approval of York Analytical Laboratories , Inc.

5. All analyses conducted met method or Laboratory SOP requirements. See the Sample and Data Qualifiers Section for further information.

6. It is noted that no analyses reported herein were subcontracted to another laboratory, unless noted in the report.

7. This report reflects results that relate only to the samples submitted on the attached chain-of-custody form(s) received by York.

8. Analyses conducted at York Analytical Laboratories, Inc. Stratford, CT are indicated by NY Cert. No. 10854; those conducted at York 

Analytical Laboratories, Inc., Richmond Hill, NY are indicated by NY Cert. No. 12058.

Approved By:

Laboratory Director

Date: 12/14/2018

Benjamin Gulizia

OC_2]General Notes Relating to this Report[TOC]
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PCB 1

York Project (SDG) No.

18L0368

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

December 7, 2018   3:00 pm 12/10/2018CaulkMIDD:18116.06-IN

[TOC_2]PCB 1[TOC]

18L0368-01

[TOC_3]Polychlorinated Biphenyls by GC/ECD[TOC]

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

Polychlorinated Biphenyls (PCB)

ND mg/kg 112674-11-2 TJD12/13/2018 07:44 12/14/2018 00:180.463 EPA 8082AAroclor 1016

Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111104-28-2 TJD12/13/2018 07:44 12/14/2018 00:180.463 EPA 8082AAroclor 1221

Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111141-16-5 TJD12/13/2018 07:44 12/14/2018 00:180.463 EPA 8082AAroclor 1232

Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 153469-21-9 TJD12/13/2018 07:44 12/14/2018 00:180.463 EPA 8082AAroclor 1242

Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 112672-29-6 TJD12/13/2018 07:44 12/14/2018 00:180.463 EPA 8082AAroclor 1248

Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111097-69-1 TJD12/13/2018 07:44 12/14/2018 00:180.463 EPA 8082AAroclor 1254

Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111096-82-5 TJD12/13/2018 07:44 12/14/2018 00:180.463 EPA 8082AAroclor 1260

Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 11336-36-3 TJD12/13/2018 07:44 12/14/2018 00:180.463 EPA 8082A* Total PCBs

Certifications:

Surrogate Recoveries Result Acceptance Range

30-14077.7 %Surrogate: Tetrachloro-m-xylene877-09-8

30-14058.7 %Surrogate: Decachlorobiphenyl2051-24-3

PCB 2

York Project (SDG) No.

18L0368

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

December 7, 2018   3:00 pm 12/10/2018CaulkMIDD:18116.06-IN

[TOC_2]PCB 2[TOC]

18L0368-02

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

Polychlorinated Biphenyls (PCB)

ND mg/kg 112674-11-2 TJD12/13/2018 07:44 12/14/2018 00:310.463 EPA 8082AAroclor 1016

Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111104-28-2 TJD12/13/2018 07:44 12/14/2018 00:310.463 EPA 8082AAroclor 1221

Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111141-16-5 TJD12/13/2018 07:44 12/14/2018 00:310.463 EPA 8082AAroclor 1232

Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 153469-21-9 TJD12/13/2018 07:44 12/14/2018 00:310.463 EPA 8082AAroclor 1242

Certifications: NELAC-NY10854,CTDOH,NJDEP

[TOC_1]Sample Results[TOC]

120 RESEARCH DRIVE

FAX (203) 357-0166(203) 325-1371

STRATFORD, CT 06615 132-02 89th AVENUE RICHMOND HILL, NY 11418

www.YORKLAB.com ClientServices@yorklab.com
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PCB 2

York Project (SDG) No.

18L0368

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

December 7, 2018   3:00 pm 12/10/2018CaulkMIDD:18116.06-IN

18L0368-02

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

Polychlorinated Biphenyls (PCB)

ND mg/kg 112672-29-6 TJD12/13/2018 07:44 12/14/2018 00:310.463 EPA 8082AAroclor 1248

Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111097-69-1 TJD12/13/2018 07:44 12/14/2018 00:310.463 EPA 8082AAroclor 1254

Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111096-82-5 TJD12/13/2018 07:44 12/14/2018 00:310.463 EPA 8082AAroclor 1260

Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 11336-36-3 TJD12/13/2018 07:44 12/14/2018 00:310.463 EPA 8082A* Total PCBs

Certifications:

Surrogate Recoveries Result Acceptance Range

30-14075.7 %Surrogate: Tetrachloro-m-xylene877-09-8

30-14068.2 %Surrogate: Decachlorobiphenyl2051-24-3

PCB 3

York Project (SDG) No.

18L0368

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

December 7, 2018   3:00 pm 12/10/2018CaulkMIDD:18116.06-IN

[TOC_2]PCB 3[TOC]

18L0368-03

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

Polychlorinated Biphenyls (PCB)

ND mg/kg 112674-11-2 TJD12/13/2018 07:44 12/14/2018 00:450.617 EPA 8082AAroclor 1016

Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111104-28-2 TJD12/13/2018 07:44 12/14/2018 00:450.617 EPA 8082AAroclor 1221

Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111141-16-5 TJD12/13/2018 07:44 12/14/2018 00:450.617 EPA 8082AAroclor 1232

Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 153469-21-9 TJD12/13/2018 07:44 12/14/2018 00:450.617 EPA 8082AAroclor 1242

Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 112672-29-6 TJD12/13/2018 07:44 12/14/2018 00:450.617 EPA 8082AAroclor 1248

Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111097-69-1 TJD12/13/2018 07:44 12/14/2018 00:450.617 EPA 8082AAroclor 1254

Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111096-82-5 TJD12/13/2018 07:44 12/14/2018 00:450.617 EPA 8082AAroclor 1260

Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 11336-36-3 TJD12/13/2018 07:44 12/14/2018 00:450.617 EPA 8082A* Total PCBs

Certifications:

Surrogate Recoveries Result Acceptance Range

30-14070.8 %Surrogate: Tetrachloro-m-xylene877-09-8

120 RESEARCH DRIVE

FAX (203) 357-0166(203) 325-1371

STRATFORD, CT 06615 132-02 89th AVENUE RICHMOND HILL, NY 11418

www.YORKLAB.com ClientServices@yorklab.com
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PCB 3

York Project (SDG) No.

18L0368

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

December 7, 2018   3:00 pm 12/10/2018CaulkMIDD:18116.06-IN

18L0368-03

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

Polychlorinated Biphenyls (PCB)

30-14067.7 %Surrogate: Decachlorobiphenyl2051-24-3

PCB 4

York Project (SDG) No.

18L0368

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

December 7, 2018   3:00 pm 12/10/2018CaulkMIDD:18116.06-IN

[TOC_2]PCB 4[TOC]

18L0368-04

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

Polychlorinated Biphenyls (PCB)

ND mg/kg 112674-11-2 TJD12/13/2018 07:44 12/14/2018 00:580.556 EPA 8082AAroclor 1016

Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111104-28-2 TJD12/13/2018 07:44 12/14/2018 00:580.556 EPA 8082AAroclor 1221

Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111141-16-5 TJD12/13/2018 07:44 12/14/2018 00:580.556 EPA 8082AAroclor 1232

Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 153469-21-9 TJD12/13/2018 07:44 12/14/2018 00:580.556 EPA 8082AAroclor 1242

Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 112672-29-6 TJD12/13/2018 07:44 12/14/2018 00:580.556 EPA 8082AAroclor 1248

Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111097-69-1 TJD12/13/2018 07:44 12/14/2018 00:580.556 EPA 8082AAroclor 1254

Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111096-82-5 TJD12/13/2018 07:44 12/14/2018 00:580.556 EPA 8082AAroclor 1260

Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 11336-36-3 TJD12/13/2018 07:44 12/14/2018 00:580.556 EPA 8082A* Total PCBs

Certifications:

Surrogate Recoveries Result Acceptance Range

30-14075.2 %Surrogate: Tetrachloro-m-xylene877-09-8

30-14065.7 %Surrogate: Decachlorobiphenyl2051-24-3

PCB 5

York Project (SDG) No.

18L0368

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

December 7, 2018   3:00 pm 12/10/2018CaulkMIDD:18116.06-IN

[TOC_2]PCB 5[TOC]

18L0368-05

120 RESEARCH DRIVE

FAX (203) 357-0166(203) 325-1371

STRATFORD, CT 06615 132-02 89th AVENUE RICHMOND HILL, NY 11418

www.YORKLAB.com ClientServices@yorklab.com
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PCB 5

York Project (SDG) No.

18L0368

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

December 7, 2018   3:00 pm 12/10/2018CaulkMIDD:18116.06-IN

[TOC_2]PCB 5[TOC]

18L0368-05

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

Polychlorinated Biphenyls (PCB)

ND mg/kg 112674-11-2 TJD12/13/2018 07:44 12/14/2018 01:120.388 EPA 8082AAroclor 1016

Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111104-28-2 TJD12/13/2018 07:44 12/14/2018 01:120.388 EPA 8082AAroclor 1221

Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111141-16-5 TJD12/13/2018 07:44 12/14/2018 01:120.388 EPA 8082AAroclor 1232

Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 153469-21-9 TJD12/13/2018 07:44 12/14/2018 01:120.388 EPA 8082AAroclor 1242

Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 112672-29-6 TJD12/13/2018 07:44 12/14/2018 01:120.388 EPA 8082AAroclor 1248

Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111097-69-1 TJD12/13/2018 07:44 12/14/2018 01:120.388 EPA 8082AAroclor 1254

Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111096-82-5 TJD12/13/2018 07:44 12/14/2018 01:120.388 EPA 8082AAroclor 1260

Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 11336-36-3 TJD12/13/2018 07:44 12/14/2018 01:120.388 EPA 8082A* Total PCBs

Certifications:

Surrogate Recoveries Result Acceptance Range

30-14085.6 %Surrogate: Tetrachloro-m-xylene877-09-8

30-14069.7 %Surrogate: Decachlorobiphenyl2051-24-3

PCB 6

York Project (SDG) No.

18L0368

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

December 7, 2018   3:00 pm 12/10/2018CaulkMIDD:18116.06-IN

[TOC_2]PCB 6[TOC]

18L0368-06

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

Polychlorinated Biphenyls (PCB)

ND mg/kg 112674-11-2 TJD12/13/2018 07:44 12/14/2018 01:250.704 EPA 8082AAroclor 1016

Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111104-28-2 TJD12/13/2018 07:44 12/14/2018 01:250.704 EPA 8082AAroclor 1221

Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111141-16-5 TJD12/13/2018 07:44 12/14/2018 01:250.704 EPA 8082AAroclor 1232

Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 153469-21-9 TJD12/13/2018 07:44 12/14/2018 01:250.704 EPA 8082AAroclor 1242

Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 112672-29-6 TJD12/13/2018 07:44 12/14/2018 01:250.704 EPA 8082AAroclor 1248

Certifications: NELAC-NY10854,CTDOH,NJDEP

120 RESEARCH DRIVE

FAX (203) 357-0166(203) 325-1371

STRATFORD, CT 06615 132-02 89th AVENUE RICHMOND HILL, NY 11418

www.YORKLAB.com ClientServices@yorklab.com
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PCB 6

York Project (SDG) No.

18L0368

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

December 7, 2018   3:00 pm 12/10/2018CaulkMIDD:18116.06-IN

18L0368-06

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

Polychlorinated Biphenyls (PCB)

ND mg/kg 111097-69-1 TJD12/13/2018 07:44 12/14/2018 01:250.704 EPA 8082AAroclor 1254

Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111096-82-5 TJD12/13/2018 07:44 12/14/2018 01:250.704 EPA 8082AAroclor 1260

Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 11336-36-3 TJD12/13/2018 07:44 12/14/2018 01:250.704 EPA 8082A* Total PCBs

Certifications:

Surrogate Recoveries Result Acceptance Range

30-14081.7 %Surrogate: Tetrachloro-m-xylene877-09-8

30-14069.7 %Surrogate: Decachlorobiphenyl2051-24-3

PCB 7

York Project (SDG) No.

18L0368

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

December 7, 2018   3:00 pm 12/10/2018CaulkMIDD:18116.06-IN

[TOC_2]PCB 7[TOC]

18L0368-07

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

Polychlorinated Biphenyls (PCB)

ND mg/kg 112674-11-2 TJD12/13/2018 07:44 12/14/2018 01:390.439 EPA 8082AAroclor 1016

Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111104-28-2 TJD12/13/2018 07:44 12/14/2018 01:390.439 EPA 8082AAroclor 1221

Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111141-16-5 TJD12/13/2018 07:44 12/14/2018 01:390.439 EPA 8082AAroclor 1232

Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 153469-21-9 TJD12/13/2018 07:44 12/14/2018 01:390.439 EPA 8082AAroclor 1242

Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 112672-29-6 TJD12/13/2018 07:44 12/14/2018 01:390.439 EPA 8082AAroclor 1248

Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111097-69-1 TJD12/13/2018 07:44 12/14/2018 01:390.439 EPA 8082AAroclor 1254

Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111096-82-5 TJD12/13/2018 07:44 12/14/2018 01:390.439 EPA 8082AAroclor 1260

Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 11336-36-3 TJD12/13/2018 07:44 12/14/2018 01:390.439 EPA 8082A* Total PCBs

Certifications:

Surrogate Recoveries Result Acceptance Range

30-14080.2 %Surrogate: Tetrachloro-m-xylene877-09-8

30-14080.6 %Surrogate: Decachlorobiphenyl2051-24-3
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PCB 8

York Project (SDG) No.

18L0368

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

December 7, 2018   3:00 pm 12/10/2018CaulkMIDD:18116.06-IN

[TOC_2]PCB 8[TOC]

18L0368-08

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

Polychlorinated Biphenyls (PCB)

ND mg/kg 112674-11-2 TJD12/13/2018 07:44 12/14/2018 01:520.400 EPA 8082AAroclor 1016

Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111104-28-2 TJD12/13/2018 07:44 12/14/2018 01:520.400 EPA 8082AAroclor 1221

Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111141-16-5 TJD12/13/2018 07:44 12/14/2018 01:520.400 EPA 8082AAroclor 1232

Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 153469-21-9 TJD12/13/2018 07:44 12/14/2018 01:520.400 EPA 8082AAroclor 1242

Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 112672-29-6 TJD12/13/2018 07:44 12/14/2018 01:520.400 EPA 8082AAroclor 1248

Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111097-69-1 TJD12/13/2018 07:44 12/14/2018 01:520.400 EPA 8082AAroclor 1254

Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111096-82-5 TJD12/13/2018 07:44 12/14/2018 01:520.400 EPA 8082AAroclor 1260

Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 11336-36-3 TJD12/13/2018 07:44 12/14/2018 01:520.400 EPA 8082A* Total PCBs

Certifications:

Surrogate Recoveries Result Acceptance Range

30-14092.1 %Surrogate: Tetrachloro-m-xylene877-09-8

30-14070.1 %Surrogate: Decachlorobiphenyl2051-24-3

PCB 9

York Project (SDG) No.

18L0368

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

December 7, 2018   3:00 pm 12/10/2018CaulkMIDD:18116.06-IN

[TOC_2]PCB 9[TOC]

18L0368-09

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

Polychlorinated Biphenyls (PCB)

ND mg/kg 112674-11-2 TJD12/13/2018 07:44 12/14/2018 02:060.397 EPA 8082AAroclor 1016

Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111104-28-2 TJD12/13/2018 07:44 12/14/2018 02:060.397 EPA 8082AAroclor 1221

Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111141-16-5 TJD12/13/2018 07:44 12/14/2018 02:060.397 EPA 8082AAroclor 1232

Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 153469-21-9 TJD12/13/2018 07:44 12/14/2018 02:060.397 EPA 8082AAroclor 1242

Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 112672-29-6 TJD12/13/2018 07:44 12/14/2018 02:060.397 EPA 8082AAroclor 1248

Certifications: NELAC-NY10854,CTDOH,NJDEP
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PCB 9

York Project (SDG) No.

18L0368

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

December 7, 2018   3:00 pm 12/10/2018CaulkMIDD:18116.06-IN

18L0368-09

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

Polychlorinated Biphenyls (PCB)

ND mg/kg 111097-69-1 TJD12/13/2018 07:44 12/14/2018 02:060.397 EPA 8082AAroclor 1254

Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111096-82-5 TJD12/13/2018 07:44 12/14/2018 02:060.397 EPA 8082AAroclor 1260

Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 11336-36-3 TJD12/13/2018 07:44 12/14/2018 02:060.397 EPA 8082A* Total PCBs

Certifications:

Surrogate Recoveries Result Acceptance Range

30-14094.1 %Surrogate: Tetrachloro-m-xylene877-09-8

30-14070.1 %Surrogate: Decachlorobiphenyl2051-24-3
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[TOC_1]Notes and Specific Data Flags[Sample and Data Qualifiers Relating to This Work Order

Relative Percent DifferenceRPD

Not reportedNR

NOT DETECTED - the analyte is not detected at the Reported to level (LOQ/RL or LOD/MDL)ND

Low Bias flag indicates that the recovery of the flagged analyte is below the laboratory or regulatory lower control limit.  The data user should take note 

that this analyte may be biased low but should evaluate multiple lines of evidence including the LCS and site-specific MS/MSD data to draw bias 

conclusions.  In cases where no site-specific MS/MSD was requested, only the LCS data can be used to evaluate such bias.

Low Bias

High Bias flag indicates that the recovery of the flagged analyte is above the laboratory or regulatory upper control limit.  The data user should take 

note that this analyte may be biased high but should evaluate multiple lines of evidence including the LCS and site-specific MS/MSD data to draw bias 

conclusions.  In cases where no site-specific MS/MSD was requested, only the LCS data can be used to evaluate such bias.

High Bias

Non-Dir. Non-dir. flag (Non-Directional Bias ) indicates that the Relative Percent Difference (RPD) (a measure of precision) among the MS and MSD data is 

outside the laboratory or regulatory control limit.  This alerts the data user where the MS and MSD are from site-specific samples that the RPD is high 

due to either non-homogeneous distribution of target analyte between the MS/MSD or indicates poor reproducibility for other reasons.

Wet The data has been reported on an as-received (wet weight) basis

REPORTING LIMIT - the minimum reportable value based upon the lowest point in the analyte calibration curve.

METHOD DETECTION LIMIT -  a statistically derived estimate of the minimum amount of a substance an analytical system can reliably detect with a 

99% confidence that the concentration of the substance is greater than zero.  This is based upon 40 CFR Part 136 Appendix B and applies only to EPA 

600 and 200 series methods.

RL

MDL

If EPA SW-846 method 8270 is included herein it is noted that the target compound N-nitrosodiphenylamine (NDPA) decomposes in the gas chromatographic inlet 

and cannot be separated from diphenylamine (DPA).  These results could actually represent 100% DPA, 100% NDPA or some combination of the two.  For this 

reason, York reports the combined result for n-nitrosodiphenylamine and diphenylamine for either of these compounds as a combined concentration as 

Diphenylamine.

If Total PCBs are detected and the target aroclors reported are "Not detected",  the Total PCB value is reported due to the presence of either or both Aroclors 1262 and 

1268 which are non-target aroclors for some regulatory lists.

2-chloroethylvinyl ether readily breaks down under acidic conditions.  Samples that are acid preserved, including standards will exhibit breakdown. The data user 

should take note.

Semi-Volatile and Volatile analyses are reported down to the LOD/MDL, with values between the LOD/MDL and the LOQ being "J" flagged as estimated results.

Certification for pH is no longer offered by NYDOH ELAP.

*

LOQ LIMIT OF QUANTITATION - the minimum concentration of a target analyte that can be reported within a specified degree of confidence .  This is the 

lowest point in an analyte calibration curve that has been subjected to all steps of the processing/analysis and verified to meet defined criteria. This is 

based upon NELAC 2009 Standards and applies to all analyses.

LOD LIMIT OF DETECTION - a verified estimate of the minimum concentration of a substance in a given matrix that an analytical process can reliably 

detect.  This is based upon NELAC 2009 Standards and applies to all analyses conducted under the auspices of EPA SW-846.

Reported to This indicates that the data for a particular analysis is reported to either the LOD/MDL, or the LOQ/RL.  In cases where the "Reported to" is located 

above the LOD/MDL, any value between this and the LOQ represents an estimated value which is  "J" flagged accordingly. This applies to volatile and 

semi-volatile target compounds only.

Analyte is not certified or the state of the samples origination does not offer certification for the Analyte .

For analyses by EPA SW-846-8270D, the Limit of Quantitation (LOQ) reported for benzidine is based upon the lowest standard used for calibration and is not a 

verified LOQ due to this compound's propensity for oxidative losses during extraction/concentration procedures and non-reproducible chromatographic performance.

Definitions and Other Explanations
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APPENDIX F 

PERSONNEL AND LABORATORY CERTIFICATIONS 
 



 

New York State – Department of Labor 
Division of Safety and Health  
License and Certificate Unit 
State Campus, Building 12 

Albany, NY  12240 

 
ASBESTOS HANDLING LICENSE 

Adelaide Environmental Health Associates, Inc.  
Suite C24 
1511 Route 22 
 
Brewster, NY  10509 
 

 

FILE NUMBER:  99-0656 
LICENSE NUMBER:  29305 
LICENSE CLASS:  RESTRICTED 
DATE OF ISSUE:  07/03/2018 
EXPIRATION DATE:  07/31/2019 

 

Duly Authorized Representative – John Soter:  

 

 This license has been issued in accordance with applicable provisions of Article 30 of the Labor Law of New York State and of  
 the New York State Codes, Rules and Regulations (12 NYCRR Part 56).  It is subject to suspension or revocation for a (1)  
 serious violation of state, federal or local laws with regard to the conduct of an asbestos project, or (2) demonstrated lack of  
 responsibility in the conduct of any job involving asbestos or asbestos material. 

 This license is valid only for the contractor named above and this license or a photocopy must be prominently displayed at the  
 asbestos project worksite.  This license verifies that all persons employed by the licensee on an asbestos project in New York  
 State have been issued an Asbestos Certificate, appropriate for the type of work they perform, by the New York State  
 Department of Labor. 

 

  

  

 Eileen M. Franko,  Director 
SH 432 (8/12) For the Commissioner of Labor 



Adelaide Environmental Health Associates, Inc

has fulfilled the requirements of the Toxic Substances Control Act (TSCA) Section 402, and has
received certification to conduct lead-based paint renovation, repair, and painting activities pursuant

to 40 CFR Part 745.89

All EPA Administered States, Tribes, and Territories

This certification is valid from the date of issuance and expires December 05, 2022

Certification #

NAT-15081-2

Issued On

June 21, 2017

Michelle Price, Chief

Lead, Heavy Metals, and Inorganics Branch
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1511 Route 22, Suite C24 

Brewster, NY  10509   845.278.7710  
 

90 State Street, Suite 700 

Albany, NY  12207   518.874.0617 
 

1967 Wehrle Drive,  Suite One 

Buffalo, NY  14221   716.402.4580 
 

E-mail: adelaidemail@adelaidellc.com 

Fax:  845.278.7750 
 

 
Over Three Decades of Service  •  Woman-Owned Business Enterprise  •  GSA Contract GS-10F-0080V 

Asbestos and Lead Consulting  •  Hazardous Material Investigations  •  Mold/Bacteria Consulting 
Indoor Air Quality Assessments  •  Industrial Hygiene Investigations 
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PREPARED FOR: 

 
Thomas Scott 

Enlarged City School District of Middletown 
223 Wisner Avenue 

Middletown, New York 10940 
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David Seddon 
March 6, 2020 
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Stephanie A. Soter 
President 
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ADELAIDE PROJECT # MIDD: 20068.00-IN 
Twin Towers Middle School 
Carpet and Floor Tile Inspection 

1.0 Introduction 
 
1.1 Scope of Work / Project Personnel 
 
Adelaide Environmental Health Associates, Inc. (Adelaide) performed an Asbestos Survey for 
Building/Structure Demolition, Renovation, Remodeling and/or Repair, in conformance with ALL Federal, 
State and Local regulations, on February 28, 2020 for Enlarged City School District of Middletown 
throughout select rooms of the school, located at Twin Towers Middle School in Middletown, New York. 
The survey included a visual inspection/assessment for hazardous materials throughout accessible 
interior and/or exterior spaces of the building/structure or portion thereof identified to be demolished, 
renovated, remodeled or repaired. Certified Adelaide personnel (Appendix D), David Seddon (NYS 
Asbestos Inspector/Cert. #09-08546), performed the visual assessment throughout inspection area(s) 
identified.  
 
1.2 Executive Summary 
 
Adelaide inspected all areas that will be affected by the renovation work for suspect ACM.  Adelaide 
collected thirty four (34) suspect asbestos samples/layers from the above-mentioned area(s).  Eight (8) 
samples/homogenous areas tested positive for asbestos. 
 
The following indicates assumed materials due to insufficient material at the time of the inspection.  One 
(1) homogeneous area is assumed positive for asbestos. 
 
1.2.1 Conclusions and Recommendations 
 
The following conclusions and recommendations are prepared by Adelaide as per the provided scope of 
work for Building/Structure Demolition, Renovation, Remodeling and/or Repair.  Should the scope of work 
change, it is recommended that the findings be revisited to determine if additional sampling will be 
required to satisfy ALL Federal, State and Local regulations. 
 
1.2.2 Asbestos-containing Materials (ACM) 
 

➢ This survey concluded that the materials listed in Section 2.1 tested or is assumed positive for 
asbestos. 

 

➢ Subpart 56-5(h) of 12 NYCRR Part 56 requires that no demolition, renovation, remodeling, or repair 
work be commenced by any owner or the owner’s agent prior to the completion of asbestos 
abatement. Asbestos abatement must be performed by an asbestos abatement contractor that 
maintains a current asbestos handling license, and employs NYSDOL/NYCDEP certified asbestos 
handlers and supervisors. It is recommended that a 12 NYCRR 56 certified Project Monitor oversee 
abatement activities. 

 

➢ Subpart 56-5(g) of 12 NYCRR Part 56 specifies requirements for transmittal of asbestos survey 
information by the owner or owner’s agent. (1) One copy of the asbestos survey report shall be sent 
to the local government entity charged with issuing a permit for such demolition, renovation, 
remodeling, or repair work under applicable State or local laws. (2)If controlled demolition or pre-
demolition activities will be performed, one copy of the asbestos survey report shall be submitted 



 

 

ADELAIDE ENVIRONMENTAL HEALTH ASSOCIATES, INC.     2 

ADELAIDE PROJECT # MIDD: 20068.00-IN 
Twin Towers Middle School 
Carpet and Floor Tile Inspection 

to the appropriate Asbestos Control Bureau district office. (3) One copy of the asbestos survey 
report must be kept on the construction site throughout the duration of the asbestos project and 
any associated demolition, renovation, remodeling, or repair project. 

 
2.0 Summary of Hazardous Materials 
 
2.1 Summary of Identified ACM/PACM 
 

KEY:   ACM = Materials containing greater than 1% of asbestos; HA = Homogeneous Area; 
LF = Linear Feet;  SF = Square Feet;  PACM = Presumed Asbestos-containing Materials;  
Friable = ACM capable of being released into air, and which can be crumbled, 
pulverized, powdered, crushed or exposed by hand-pressure. 

 

Samples collected by Adelaide February 28, 2020 

HA Identified ACM ACM Location(s) 
Approx. 

Qty. 
Condition 

Friable? 
(Yes or 

No) 

001 Brown Border Tile 

Rooms 
100,101,107,111,135,148, 

220,300,306,317,319, 
324,325,327,329, 
Teachers Lounge 

1,000 SF Damaged No 

002 9x9 Light Brown Tile 

Rooms 
100,101,107,111,135,148, 

220,300,306,317,319, 
324,325,327,329, 
Teachers Lounge 

9,506 SF Damaged No 

003 9x9 Dark Brown Tile 

Rooms 
100,101,107,111,135,148, 

220,300,306,317,319, 
324,325,327,329, 
Teachers Lounge 

9,506 SF Damaged No 

005 9x9 Black Tile Rooms 105,316 1,237 SF Damaged No 
006 9x9 Dark Green Tile Room 316 200 SF Damaged No 
007 9x9 Light Green Tile Room 226 674 SF Damaged No 
012 12x12 Black Tile Room 109 486 SF Damaged No 
013 12x12 Tile Mastic Room 109 486 SF Damaged No 

Assumed Paint on Concrete Rooms 213,227 356 SF Damaged No 
 
2.2 Summary of Identified Non-ACM 
 
Samples collected by Adelaide February 28, 2020 

Identified Non-ACM Sample Location(s) & HA’s 

9x9 Floor Tile Mastic 
Rooms 100,105,107,109,111,135,148, 

220,226,300,306,317,319, 
324,325,327,329, Teachers Lounge 

9x9 Tan with Mottles Room 226 
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ADELAIDE PROJECT # MIDD: 20068.00-IN 
Twin Towers Middle School 
Carpet and Floor Tile Inspection 

Identified Non-ACM Sample Location(s) & HA’s 

 Yellow Carpet Mastic  
Rooms 100,107,111,135,148, 

300,306,317,319, 
324,325,327,329, Teachers Lounge 

Leveling Compound 
Rooms 100,105,107,109,111,135,148, 

220,226,300,306,317,319, 
324,325,327,329, Teachers Lounge 

12x12 Replacement Floor Tile – Tan and 
Brown 

Room 101 

Concrete 
Rooms 100,105,107,109,111,135,148, 

220,226,300,306,317,319, 
324,325,327,329, Teachers Lounge 

Black Covebase and Adhesive 
Rooms 100,105,107,109,111,135,148, 

220,226,300,306,317,319, 
324,325,327,329, Teachers Lounge 

Gray Covebase and Adhesive 
Rooms 100,105,107,109,111,135,148, 

220,226,300,306,317,319, 
324,325,327,329, Teachers Lounge 

 
2.3 ACM Photos 

HA 001 
Brown Border Tile 
3.0% Chrysotile 
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ADELAIDE PROJECT # MIDD: 20068.00-IN 
Twin Towers Middle School 
Carpet and Floor Tile Inspection 

HA 002 
9x9 Light Brown Tile 
3.3% Chrysotile 

 

HA 003 
9x9 Dark Brown Tile 
3.6% Chrysotile 

 

HA 005 
9x9 Black Tile 
2.8% Chrysotile 
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ADELAIDE PROJECT # MIDD: 20068.00-IN 
Twin Towers Middle School 
Carpet and Floor Tile Inspection 

HA 006 
9x9 Dark Green Tile 
3.0% Chrysotile 

 

HA 007 
9x9 Light Green Tile 
4.6% Chrysotile 

 

HA 012 & 013 
12x12 Black Tile and Mastic 
4.2-5.9% Chrysotile 
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ADELAIDE PROJECT # MIDD: 20068.00-IN 
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Carpet and Floor Tile Inspection 

2.4 Observations 
 
ASBESTOS-CONTAINING MATERIALS (ACM) 
A visual inspection was performed and homogeneous material types were established based on 
appearance, color and texture. The findings presented in this report are based upon reasonably available 
information and observed site conditions at the time the assessment was performed.  The findings and 
conclusions of this report are not meant to be indicative of future conditions at the site and does not 
warrant against conditions that were not evident from visual observations or historical information 
obtained from others. 
 
Representative bulk sampling was performed on suspect building materials for laboratory analysis and the 
following is a summary of installed building materials sampled as per the scope of work provided: 

 
• Wall Materials – Cove Base Molding & Adhesive (multiple types).  
 
• Flooring Materials – Concrete, Paint, Floor Tile and Mastic (multiple types), Leveling Compound, 

Carpet Mastic.  
 
3.0 Asbestos-containing Materials (ACM) 
 
3.1 Field Procedures and Analysis Methodology 
 
Guidelines used for the inspection were established by the U.S. Environmental Protection Agency (EPA) in 
the Guidance for Controlling Asbestos Containing Materials in Buildings, Office of Pesticides and Toxic 
Substances, DOC# 560/5-85-024 and 40 CFR Part 763, Asbestos Hazard Emergency Response Act (AHERA) 
and Title 12 NYCRR Part 56-5.1. Field information was organized as per the AHERA concept of a 
homogeneous area (HA); that is, suspect Asbestos-containing Materials (ACM) with similar age, 
appearance, and texture were grouped together, sampled and assessed for condition.  
 
For the purposes of this inspection, suspect ACM has been placed in three material categories: thermal, 
surfacing, and miscellaneous.  1) Surfacing materials are those that are sprayed on, troweled on or 
otherwise applied to surfaces for fireproofing, acoustical, or decorative purposes (e.g., wall and ceiling 
plaster).  2) Thermal materials are those applied to heat pipes or other structural components to prevent 
heat loss or gain or prevent water condensation (e.g., pipe and fitting insulation, duct insulation, boiler 
flue).  3) Miscellaneous materials are interior building materials on structural components, structural 
members or fixtures, such as floor and ceiling tiles, etc. and do not include surfacing material or thermal 
system insulation. 
 
SURFACING MATERIALS 
Surfacing materials were grouped into homogeneous sampling areas.  A homogeneous area contains 
material that is uniform in color and texture and appears identical in every other respect.  Materials 
installed at different times belong to different sampling areas.  Homogeneous areas were determined on 
per floor basis. 
 
The following protocol was used for determining the number of samples to be collected: 

• At least three bulk samples were collected from each homogeneous area that is 1,000 square feet or 
less. 
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• At least five bulk samples were collected from each homogeneous area that is greater than 1,000 
square feet but less than or equal to 5,000 square feet. 

• At least seven bulk samples were collected from each homogeneous area that is greater than 5,000 
square feet. 

 
THERMAL SYSTEM INSULATION (TSI) 
The concept of homogeneous sampling areas applies equally well to thermal insulation as to surfacing 
material.  A "typical" building may contain multiple insulated pipe runs from any combination of the 
following categories: 

• Hot water supply and/or return 
• Cold water supply 
• Chilled water supply 
• Steam supply and/or return 
• Roof or system drain 

 
The following protocol was used for determining the number of samples to be collected. 
  

• Collect at least three bulk samples from each homogeneous area of thermal system insulation. 
• Collect at least one bulk sample from each homogeneous area of patched thermal system insulation 

if the patched section is less than 6 linear or square feet. 
• In a manner sufficient to determine whether the material is ACM or not ACM, collect a minimum of 

three bulk samples from each homogeneous insulated mechanical system tee, elbow, and valve. 
 
Bulk samples are not collected from any homogeneous area where the certified inspector has determined 
that the thermal system insulation is fiberglass, foam glass, or rubber. 
 
MISCELLANEOUS MATERIALS 
Miscellaneous materials are grouped into different homogeneous areas and at least two bulk samples are 
collected from each homogeneous area as per the clarification letter from the EPA and the Professional 
Abatement Contractors of New York, Inc in November of 2007. 
 
Samples collected were analyzed by a laboratory approved under the New York State Department of Health 
Environmental Laboratory Approval Program (NYSDOH ELAP).  Samples were analyzed in the laboratory 
by Polarized Light Microscopy (PLM), Polarized Light Microscopy-NOB (PLM-NOB) and/or Quantitative 
Transmission Electron Microscopy (QTEM), as required.  Sample collection and laboratory analysis were 
conducted in compliance with the requirements of Title 12 NYCRR Part 56-5.1, 29 CFR 1926.1101 and 
standard EPA & OSHA accepted methods.  Samples consisting of multiple layers were separated and 
analyzed independently in the laboratory. 
 

3.2 Regulatory Guidelines and Requirements for ACM 
 
FEDERAL 
In accordance with the Clean Air Act (CAA), the U.S. Environmental Protection Agency (EPA) established 
National Emission Standards for hazardous Air Pollutants (NESHAP) to protect the public from exposure 
to airborne pollutants.  Asbestos was one of the air pollutants, which was addressed under the NESHAP 40 
CFR Part 61.  The purpose of asbestos NESHAP regulations is to protect the public health by minimizing 
the release of asbestos when facilities, which contain ACM, are being renovated or demolished.  EPA is 
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responsible for enforcing regulations related to asbestos during renovations and demolition, however, the 
CAA allows the EPA to delegate this authority to State and Local Agencies. Even after EPA delegate’s 
responsibility to a state or Local agency, EPA retains the authority to oversee agency performance and to 
enforce NESHAP regulations as appropriate. 
 
NEW YORK STATE 
Asbestos in New York State is regulated under the Labor Law Section 906, Part 56 of Title 12 of the Official 
Compilation of Codes, Rules, and Regulations.  Within the department and for the purpose of the 
Department of Labor, this part (rule) is known as Industrial Code Rule No. 56 (ICR 56) relating to hazards 
to the public safety and health, during the removal, encapsulation, or disturbance of friable asbestos, or 
any handling of ACM that may result in the release of asbestos fiber. 
 
As specified in Title 12 NYCRR Part 56-5.1 (h) and (i), "If the building/structure asbestos survey finds that 
the portion of the building/structure to be demolished, renovated, remodeled, or have repair work 
contains ACM, PACM, suspect miscellaneous ACM assumed to be ACM, or asbestos material, which is 
impacted by the work, the owner or the owner’s agent shall conduct, or cause to have conducted, asbestos 
removal performed by a licensed asbestos abatement contractor in conformance with all standards set 
forth in this Part.  All ACM, PACM, suspect miscellaneous ACM assumed to be ACM, or asbestos material 
impacted by the demolition, renovation, remodeling or repair project shall be removed as per this Part, 
prior to access or disturbance by other uncertified trades or personnel.  No demolition, renovation, 
remodeling or repair work shall be commenced by any owner or the owner’s agent prior to the completion 
of the asbestos abatement in accordance with the notification requirements of this Part…All 
building/structure owners and asbestos abatement contractors on a demolition, renovation, remodeling, 
or repair project, which includes work covered by this part, shall inform all trades on the work site about 
PACM, ACM, asbestos material and suspect miscellaneous ACM…Bids may be advertised and contracts 
awarded for demolition, remodeling, renovation, or repair work, but no work on the current intermediate 
portion of the project shall commence on the demolition, renovation, remodeling or repair work by any 
owner or agent prior to completion of all necessary asbestos abatement work for the current intermediate 
portion of the entire project, in conformance with all standards set forth in this Part.”  All work conducted 
should be in accordance with all legal requirements, including but not limited to U.S. Environmental 
Protection Agency (EPA) National Emissions Standards for Hazardous Air Pollutants (NESHAP) [40 CFR 
Part 61], New York State Industrial Code Rule 56 Asbestos Regulations (ICR 56) and Chapter 1 of Title 15 
of the Rules of the City of New York Regulations, as applicable.  Advance notification of the asbestos project 
to the USEPA, NYSDOL, and NYCDEP may be required. 
 
NEW YORK CITY 
Asbestos Control Program (ACP), Title 15, Chapter 1 of the New York City Department of Environmental 
Protection (NYCDEP) regulates all asbestos abatement activities occurring within the City of New York. 
The ACR regulations also require asbestos surveys and abatement work to be performed by a NYCDEP 
certified asbestos investigator and asbestos workers, respectively. 
 
The New York City Department of Buildings (NYCDOB) requires an ACP notification to be included with 
the renovation/demolition permit applications.  The notification is performed using an ACP 5 or ACP 20/21 
forms. 
 
All confirmed ACM will need to be removed prior to any building renovation or demolition.  The removal 
and disposal of ACM must be performed by a NYS-DOL licensed asbestos handling contractor in accordance 
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with Federal, state, and local regulations.  Proper notifications must be filed with the US-EPA, NYS-DOL, 
NYC-DEP and other regulatory agencies prior to performing such activities. 
As required by the NYS-DOL and NYC-DEP regulations, the abatement project must be monitored by a NYS-
DOL certified project monitor.  The project monitor oversees contractor’s work practices and also performs 
pre, during, and final clearance post abatement air sampling in accordance with the state and city 
regulations. 
 
CONCEALED ACM 
In addition to the ACMs identified at the site, there is a possibility that concealed suspect ACM may exist at 
the building/structure. As such, if any concealed suspect ACM is encountered during future construction 
related activities, the work should immediately stop.   Prior to resuming the work, the suspect ACM should 
either be 1) Sampled by an appropriately-certified asbestos professional and submitted to an Approved 
NYSDOH ELAP laboratory for asbestos analysis or 2) Presumed to be ACM (PACM) and removed by a 
licensed asbestos abatement contractor for disposal in accordance with all applicable regulations. 
 
4.0 General Discussion 
 
All construction personnel as well as individuals who have access to locations where asbestos-containing 
materials (ACM),  lead-based paints (LBP) and/or polychlorinated biphenyls (PCB) exists should be 
informed of its presence and the proper work practices in these areas. Conspicuous labeling of all ACM is 
suggested to ensure personnel is adequately informed. Personnel should be informed not to rest, lean or 
store material or equipment on or near these surfaces and not to cut, saw, drill, sand or disturb ACM. All 
removal, disturbance, and repair of ACM should be performed in compliance with Title 12 NYCRR Part 56 
by persons properly trained to handle ACM. Facility custodial and maintenance personnel should receive 
training commensurate with their work activities; as defined in 29 CFR 1910.1001. 
 
5.0 Disclaimers 
 
Adelaide certifies that the information contained within this report is based solely upon site observations 
and the results of laboratory analysis for samples collected during this survey/assessment.  These 
observations and results are time dependent, subject to changing site conditions and revisions to Federal, 
State and Local regulations.  Adelaide warrants that these findings have been promulgated after being 
prepared in general accordance with generally accepted practices in the abatement industries. Adelaide 
also recognizes that inspection laboratory data is not usually sufficient to make all abatement and 
management decisions.  No other warranties are expressed or implied. 
 
Due to the potential for concealed Asbestos-containing Materials (ACM) and/or other regulated materials, 
this report should not be construed to represent all ACM and/or regulated materials within the site(s).  All 
quantities of ACM and/or other regulated materials identified, and all dimensions listed within this report 
are approximate and should be verified On-site.  
 
This inspection report is not intended to be used as the sole basis for soliciting pricing for asbestos 
abatement.  An abatement plan, specification, drawing and/or Variances should be developed to identify 
scope, timing, phasing and remediation means & methods for any asbestos project.  The Linear and/or 
Square Footages (LF / SF) listed within this Report are only approximates.  Abatement Contractor(s) are 
required to visit the building(s) in order to take actual field measurements within each listed location. 
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NYSDOH issued an Interim Guidance Letter, on July 9, 2013, which outlined the approved testing 
alternative for materials containing vermiculite.  Specifically, "...Where TSI, surfacing materials, or other 
PACM or miscellaneous suspect ACM contain greater than 10% vermiculite, Item 198.6 may be used to 
evaluate the asbestos content of the material; provided, however, that any test results using this method 
must be reported with the following conspicuous disclaimer: “This method does not remove vermiculite and 
may underestimate the level of asbestos present in a sample containing greater than 10% vermiculite.”  On 
July 22, 2014, NYSDOH issued a Regulatory Guidance Letter outlining the new approved analytical methods 
for testing sprayed-on fireproofing (SOFP) that contains vermiculite. NYSDOH authorized the use of two 
analytical methods to evaluate the asbestos content of SOFP that contains vermiculite. As per NYSDOH 
Guidelines, “After October 31, 2014, one of the new methods must be used to test SOF-V, regardless of the 
percent of vermiculite.”  On May 6, 2016, NYSDOH issued a Regulatory Guidance Letter outlining the new 
protocol for analytical procedure for surfacing materials (ie. plaster, stucco, etc.) that contain vermiculite.  
As per NYSDOH Guidelines, “The original July 2013 and July 2014 letters addressed SOF-V only. Both NYS 
DOH’s Item 198.8 and RJ Lee Group Method 055 shall now be applied to test for vermiculite in other Surfacing 
Material (SM) as defined in 12 NYCRR Part 56 (NYS Industrial Code Rule 56).” 
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ACM LOCATION MAP(S) 
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PERSONNEL AND LABORATORY CERTIFICATIONS 
 



 

New York State – Department of Labor 
Division of Safety and Health  
License and Certificate Unit 
State Campus, Building 12 

Albany, NY  12240 

 
ASBESTOS HANDLING LICENSE 

Adelaide Environmental Health Associates, Inc.  
Suite C24 
1511 Route 22 
  
Brewster, NY  10509 
  

 

FILE NUMBER:  99-0656 
LICENSE NUMBER:  29305 
LICENSE CLASS:  RESTRICTED 
DATE OF ISSUE:  07/18/2019 
EXPIRATION DATE:  07/31/2020 

 

Duly Authorized Representative – John Soter:  

 

 This license has been issued in accordance with applicable provisions of Article 30 of the Labor Law of New York State and of  
 the New York State Codes, Rules and Regulations (12 NYCRR Part 56).  It is subject to suspension or revocation for a (1)  
 serious violation of state, federal or local laws with regard to the conduct of an asbestos project, or (2) demonstrated lack of  
 responsibility in the conduct of any job involving asbestos or asbestos material. 

 This license is valid only for the contractor named above and this license or a photocopy must be prominently displayed at the  
 asbestos project worksite.  This license verifies that all persons employed by the licensee on an asbestos project in New York  
 State have been issued an Asbestos Certificate, appropriate for the type of work they perform, by the New York State  
 Department of Labor. 

 

  

  

 Eileen M. Franko,  Director 
SH 432 (8/12) For the Commissioner of Labor 
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1.0 Introduction 
 
1.1 Scope of Work / Project Personnel 
 
Adelaide Environmental Health Associates, Inc. (Adelaide) performed an Asbestos, Lead and PCB Survey 
for Building/Structure Demolition, Renovation, Remodeling and/or Repair, in conformance with ALL 
Federal, State and Local regulations, on December 5th, 2018. February 27th, 2019 and December 17th, 2021 
for Enlarged City School District of Middletown throughout roof area of the Twin Towers Middle School, 
112 Grand Avenue, Middletown, New York 10940. The survey included 1) review of building/structure 
plans, provided by KG&D Architects and comparison to an existing Louis Berger report dated April 17, 
2015 to existing conditions for references to the scope of work potentially affecting hazardous materials 
used in construction, renovation or repair; and, 2) a visual inspection/assessment for hazardous materials 
throughout accessible interior and/or exterior spaces of the building/structure or portion thereof 
identified to be demolished, renovated, remodeled or repaired. Certified Adelaide personnel (Appendix 
C), Robert See (NYS Asbestos Inspector/Cert. #06-09124 and EPA Lead-based Paint Risk Assessor/Cert. 
#LBP-R-101137-1), performed the visual assessment throughout inspection area(s) identified.  
 
Adelaide returned on December 17th, 2021 utilizing drawings from Ryan Biggs Clark Davis dated 
November 1, 2021.  The drawings detailed various areas needing repair on the façade and parapets of the 
building.  
 
1.2 Executive Summary 
 
For comparison of the existing site survey from Louis Berger 565 Taxter Road, 5th Floor, Elmsford, New 
York 10523, for completeness to existing conditions and to check the roof drain bowls for any suspect 
material , Adelaide inspected all areas that will be affected by the proposed scope of work for suspect ACM, 
LBP and PCBs.  Adelaide collected zero (0) suspect asbestos samples/layers, zero (0) XRF readings 
[including calibrations] and zero (0) suspect PCB samples from the above-mentioned area(s).  Adelaide 
found that the existing survey report was accurate. Adelaide returned on February 27th, 2019 for a change 
of scope that removed the roofs C, D H &I from the proposed work plan and requested that the caulking for 
the spires on roofs E and G be verified therefore Adelaide collected four (4) suspect asbestos 
samples/layers and two (2) suspect PCB samples from the above-mentioned area(s).  Zero (0) 
samples/homogenous areas tested positive for asbestos and zero (0) samples tested positive for PCBs. 
 
Adelaide found that the roof drain bowls above the ceiling areas had no suspect materials that would 
impede the replacement of the drain bowls if necessary.  
 
Adelaide returned on December 17th, 2021 to conduct further investigation for additional scope of repair 
work on roof parapet walls. Adelaide collected two (2) suspect asbestos samples/layers and one (1) 
suspect PCB sample from the above-mentioned area(s).  Zero (0) samples/homogenous areas tested 
positive for asbestos and zero (0) samples tested positive for PCBs. 
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1.2.1 Conclusions and Recommendations 
 
The following conclusions and recommendations are prepared by Adelaide as per the provided scope of 
work for Building/Structure Demolition, Renovation, Remodeling and/or Repair.  Should the scope of work 
change, it is recommended that the findings be revisited to determine if additional sampling will be 
required to satisfy ALL Federal, State and Local regulations. 
 
1.2.2 Asbestos-containing Materials (ACM) 
 

➢ This survey concluded that the materials listed in Section 2.2 tested negative for asbestos.  See 
Louis Berger report in Appendix A 

 
1.2.3 Lead-based Paint (LBP) 
 

➢ This survey concluded that no painted surfaces were observed to be impacted by the above-
mentioned scope of work. 

 
1.2.4 PolyChlorinated Biphenyls (PCB) 
 

➢ This survey concluded that the materials listed in Appendix B tested negative for PCBs. See Louis 
Berger report Appendix A 

 
2.0 Summary of Hazardous Materials 
 
2.1 Summary of Identified ACM/PACM 
 

Samples collected by Adelaide February 27th, 2019, December 17th, 2021 

HA Identified ACM ACM Location(s) Approx. Qty. Condition 
Friable? 
(Yes or 

No) 
NO Asbestos-containing Materials (ACM) identified upon PLM, PLM-NOB, QTEM and/or PLM-SM-V 

analysis, by a laboratory approved under the NYSDOH ELAP, of samples collected/analyzed in reference to 
the above-mentioned scope of work. 

 
2.2 Summary of Identified Non-ACM 
 
See Louis Berger Report Appendix A 

• Structural Wood Fiber Deck (“Tectum”) - Roof M 
• Flashing Tar - Roof M 
• Coping Stone Caulk – Roofs L & M 
• Coping Stone Mortar – Roofs L & M 
• Caulk to Coping Stone/ Cap Flashing Joint - Roof M 
• Tar on Skylight/ Mechanical Equipment Curbs – Roofs F, K, L 
• Tar/ Vapor Barrier – Roofs L & K (Flat Sections) , Roof K (Elevated Section), Roof R 
• Insulation (Perlite) – Roofs L & K (Flat Sections), Roof K (Elevated Section), Roof R 
• Tar Waterproofing – Roofs L & K (Flat Sections) , Roof K (Elevated Section) 
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• Roof Membrane – Roofs L & K (Flat Section) , Roof K (Elevated Section) 
• Tapered Edge Fiberboard - Roof L 
• Flashing Tar Paper – Roof L 
• Cap Flashing Caulk – Roof L 
• Brick Mortar - Throughout 
• Gypsum Deck – Roof K (Elevated Section) 
• Mechanical Equipment Flashing – Roof F 
•  Pre-Cast Concrete Slab Mortar – Roof F 
• Tar Associated with Fiberglass layers in Built Up Roofing System – Roof O 
• Cap Flashing Caulk Tan, Red Grey and White – Roof O 
• Tar on Cap Flashing – Roof O 
• Expansion Joint Caulk – Throughout 
• Façade Corner Joint Caulk Black, Brown – Roof Q 
• Tar Membrane – Roof R 
• Cap Flashing Caulk Light Grey – Roof I & Roof C 
• Tar Associated with Cap Flashing – Roof I & Roof C 
• Caulking between metal and masonry - Spires roofs E and G 

 
Collected by Adelaide December 17, 2021 

• Patch Caulk Beige 
 
2.3 Summary of Identified LBP 
 
Site Visit by Adelaide December 5th, 2018 

Location of LBP LBP Component Substrate Color Condition 
Readings 

(mg/cm2) 
NO painted surfaces were observed to be impacted by the above-mentioned scope of work. 

 
2.4 Summary of Identified PCB-containing Materials 
 
Samples collected by Adelaide February 27th, 2019, December 17th, 2021 

Sample 
# 

Location / Description 
Material 
Matrix 

Color Substrate 
Analytical 

Result 

NO PCB-containing materials were identified above the USEPA 40 CFR 761 threshold of 50 ppm(mg/kg) of 
samples collected/analyzed in reference to the above-mentioned scope of work. 

 
2.5 Observations 
 
ASBESTOS-CONTAINING MATERIALS (ACM) 
A visual inspection was performed comparing the existing conditions to the existing Survey report from 
Louis Berger dated April 17, 2015. The findings presented in this report are based upon reasonably 
available information and observed site conditions at the time the assessment was performed.  The findings 
and conclusions of this report are not meant to be indicative of future conditions at the site and does not 
warrant against conditions that were not evident from visual observations or historical information 
obtained from others. 
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Representative bulk sampling was performed on suspect building materials for laboratory analysis and the 
following is a summary of installed building materials sampled as per the scope of work provided: 
 

• Miscellaneous Materials – Caulk on spires between metal and masonry.  
 

• Non-suspect Materials (not sampled) – Metal. 
 
3.0 Asbestos-containing Materials (ACM) 
 
3.1 Field Procedures and Analysis Methodology 
 
Guidelines used for the inspection were established by the U.S. Environmental Protection Agency (EPA) in 
the Guidance for Controlling Asbestos Containing Materials in Buildings, Office of Pesticides and Toxic 
Substances, DOC# 560/5-85-024 and 40 CFR Part 763, Asbestos Hazard Emergency Response Act (AHERA) 
and Title 12 NYCRR Part 56-5.1. Field information was organized as per the AHERA concept of a 
homogeneous area (HA); that is, suspect Asbestos-containing Materials (ACM) with similar age, 
appearance, and texture were grouped together, sampled and assessed for condition.  
 
For the purposes of this inspection, suspect ACM has been placed in three material categories: thermal, 
surfacing, and miscellaneous.  1) Surfacing materials are those that are sprayed on, troweled on or 
otherwise applied to surfaces for fireproofing, acoustical, or decorative purposes (e.g., wall and ceiling 
plaster).  2) Thermal materials are those applied to heat pipes or other structural components to prevent 
heat loss or gain or prevent water condensation (e.g., pipe and fitting insulation, duct insulation, boiler 
flue).  3) Miscellaneous materials are interior building materials on structural components, structural 
members or fixtures, such as floor and ceiling tiles, etc. and do not include surfacing material or thermal 
system insulation. 
 
SURFACING MATERIALS 
Surfacing materials were grouped into homogeneous sampling areas.  A homogeneous area contains 
material that is uniform in color and texture and appears identical in every other respect.  Materials 
installed at different times belong to different sampling areas.  Homogeneous areas were determined on 
per floor basis. 
 
The following protocol was used for determining the number of samples to be collected: 

• At least three bulk samples were collected from each homogeneous area that is 1,000 square feet or 
less. 

• At least five bulk samples were collected from each homogeneous area that is greater than 1,000 
square feet but less than or equal to 5,000 square feet. 

• At least seven bulk samples were collected from each homogeneous area that is greater than 5,000 
square feet. 

 
THERMAL SYSTEM INSULATION (TSI) 
The concept of homogeneous sampling areas applies equally well to thermal insulation as to surfacing 
material.  A "typical" building may contain multiple insulated pipe runs from any combination of the 
following categories: 

• Hot water supply and/or return 
• Cold water supply 



 

 

ADELAIDE ENVIRONMENTAL HEALTH ASSOCIATES, INC.     5 

ADELAIDE PROJECT # MIDD:18116.04-IN Amended 
Twin Towers Middle School 
Survey Comparison and Roof Drains 

• Chilled water supply 
• Steam supply and/or return 
• Roof or system drain 

 
The following protocol was used for determining the number of samples to be collected. 
  

• Collect at least three bulk samples from each homogeneous area of thermal system insulation. 
• Collect at least one bulk sample from each homogeneous area of patched thermal system insulation 

if the patched section is less than 6 linear or square feet. 
• In a manner sufficient to determine whether the material is ACM or not ACM, collect a minimum of 

three bulk samples from each homogeneous insulated mechanical system tee, elbow, and valve. 
 
Bulk samples are not collected from any homogeneous area where the certified inspector has determined 
that the thermal system insulation is fiberglass, foam glass, or rubber. 
 
MISCELLANEOUS MATERIALS 
Miscellaneous materials are grouped into different homogeneous areas and at least two bulk samples are 
collected from each homogeneous area as per the clarification letter from the EPA and the Professional 
Abatement Contractors of New York, Inc in November of 2007. 
 
Samples collected were analyzed by a laboratory approved under the New York State Department of Health 
Environmental Laboratory Approval Program (NYSDOH ELAP).  Samples were analyzed in the laboratory 
by Polarized Light Microscopy (PLM), Polarized Light Microscopy-NOB (PLM-NOB) and/or Quantitative 
Transmission Electron Microscopy (QTEM), as required.  Sample collection and laboratory analysis were 
conducted in compliance with the requirements of Title 12 NYCRR Part 56-5.1, 29 CFR 1926.1101 and 
standard EPA & OSHA accepted methods.  Samples consisting of multiple layers were separated and 
analyzed independently in the laboratory. 
 

3.2 Regulatory Guidelines and Requirements for ACM 
 
FEDERAL 
In accordance with the Clean Air Act (CAA), the U.S. Environmental Protection Agency (EPA) established 
National Emission Standards for hazardous Air Pollutants (NESHAP) to protect the public from exposure 
to airborne pollutants.  Asbestos was one of the air pollutants, which was addressed under the NESHAP 40 
CFR Part 61.  The purpose of asbestos NESHAP regulations is to protect the public health by minimizing 
the release of asbestos when facilities, which contain ACM, are being renovated or demolished.  EPA is 
responsible for enforcing regulations related to asbestos during renovations and demolition, however, the 
CAA allows the EPA to delegate this authority to State and Local Agencies. Even after EPA delegate’s 
responsibility to a state or Local agency, EPA retains the authority to oversee agency performance and to 
enforce NESHAP regulations as appropriate. 
 
NEW YORK STATE 
Asbestos in New York State is regulated under the Labor Law Section 906, Part 56 of Title 12 of the Official 
Compilation of Codes, Rules, and Regulations.  Within the department and for the purpose of the 
Department of Labor, this part (rule) is known as Industrial Code Rule No. 56 (ICR 56) relating to hazards 
to the public safety and health, during the removal, encapsulation, or disturbance of friable asbestos, or 
any handling of ACM that may result in the release of asbestos fiber. 



 

 

ADELAIDE ENVIRONMENTAL HEALTH ASSOCIATES, INC.     6 

ADELAIDE PROJECT # MIDD:18116.04-IN Amended 
Twin Towers Middle School 
Survey Comparison and Roof Drains 

As specified in Title 12 NYCRR Part 56-5.1 (h) and (i), "If the building/structure asbestos survey finds that 
the portion of the building/structure to be demolished, renovated, remodeled, or have repair work 
contains ACM, PACM, suspect miscellaneous ACM assumed to be ACM, or asbestos material, which is 
impacted by the work, the owner or the owner’s agent shall conduct, or cause to have conducted, asbestos 
removal performed by a licensed asbestos abatement contractor in conformance with all standards set 
forth in this Part.  All ACM, PACM, suspect miscellaneous ACM assumed to be ACM, or asbestos material 
impacted by the demolition, renovation, remodeling or repair project shall be removed as per this Part, 
prior to access or disturbance by other uncertified trades or personnel.  No demolition, renovation, 
remodeling or repair work shall be commenced by any owner or the owner’s agent prior to the completion 
of the asbestos abatement in accordance with the notification requirements of this Part…All 
building/structure owners and asbestos abatement contractors on a demolition, renovation, remodeling, 
or repair project, which includes work covered by this part, shall inform all trades on the work site about 
PACM, ACM, asbestos material and suspect miscellaneous ACM…Bids may be advertised and contracts 
awarded for demolition, remodeling, renovation, or repair work, but no work on the current intermediate 
portion of the project shall commence on the demolition, renovation, remodeling or repair work by any 
owner or agent prior to completion of all necessary asbestos abatement work for the current intermediate 
portion of the entire project, in conformance with all standards set forth in this Part.”  All work conducted 
should be in accordance with all legal requirements, including but not limited to U.S. Environmental 
Protection Agency (EPA) National Emissions Standards for Hazardous Air Pollutants (NESHAP) [40 CFR 
Part 61], New York State Industrial Code Rule 56 Asbestos Regulations (ICR 56) and Chapter 1 of Title 15 
of the Rules of the City of New York Regulations, as applicable.  Advance notification of the asbestos project 
to the USEPA, NYSDOL, and NYCDEP may be required. 
 
NEW YORK CITY 
Asbestos Control Program (ACP), Title 15, Chapter 1 of the New York City Department of Environmental 
Protection (NYCDEP) regulates all asbestos abatement activities occurring within the City of New York. 
The ACR regulations also require asbestos surveys and abatement work to be performed by a NYCDEP 
certified asbestos investigator and asbestos workers, respectively. 
 
The New York City Department of Buildings (NYCDOB) requires an ACP notification to be included with 
the renovation/demolition permit applications.  The notification is performed using an ACP 5 or ACP 20/21 
forms. 
 
All confirmed ACM will need to be removed prior to any building renovation or demolition.  The removal 
and disposal of ACM must be performed by a NYS-DOL licensed asbestos handling contractor in accordance 
with Federal, state, and local regulations.  Proper notifications must be filed with the US-EPA, NYS-DOL, 
NYC-DEP and other regulatory agencies prior to performing such activities. 
 
As required by the NYS-DOL and NYC-DEP regulations, the abatement project must be monitored by a NYS-
DOL certified project monitor.  The project monitor oversees contractor’s work practices and also performs 
pre, during, and final clearance post abatement air sampling in accordance with the state and city 
regulations. 
 
CONCEALED ACM 
In addition to the ACMs identified at the site, there is a possibility that concealed suspect ACM may exist at 
the building/structure. As such, if any concealed suspect ACM is encountered during future construction 
related activities, the work should immediately stop.   Prior to resuming the work, the suspect ACM should 
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either be 1) Sampled by an appropriately-certified asbestos professional and submitted to an Approved 
NYSDOH ELAP laboratory for asbestos analysis or 2) Presumed to be ACM (PACM) and removed by a 
licensed asbestos abatement contractor for disposal in accordance with all applicable regulations. 
 
4.0 Lead-based Paint (LBP) 
 
4.1 Applicable Standards/Guidelines for LBP 
 
The U.S Department of Housing and Urban Development (HUD) defines the action level for lead-based paint 
as a lead content equal to or greater than 1.0 milligrams of lead per square centimeter of painted surface 
(≥1.0 mg Pb/cm2) when measured with an XRF analyzer or 0.5 percent by weight when chemically tested.  
This definition is described in the HUD “Lead-Based Paint:  Interim Guidelines for Hazard Identification 
and Abatement in Public and Indian Housing, September 1990”.  The state of New York’s definition of the 
action level for lead-based paint is consistent with the level established by HUD. 
 
Please note that although the HUD defines lead based paint as paint having lead concentrations equal or 
greater than 1.0 mg/cm2, the Occupational Safety and Health Administration (OSHA) considers any 
concentration of lead in paint to be lead containing paint.  Regardless of the lead concentrations in paint, 
the contractor shall comply with 29 CFR 1926.62, OSHA regulations, and take precautionary measures for 
dust control and limit employee exposure to lead dust during the renovations.   
 
Painted surfaces that would be impacted by planned activities such as drilling, cutting, scrapping, etc. and 
create dust should be properly addressed by following safe work practices, good housekeeping procedures 
and/or following proper abatement procedures.  Grinding and sanding of paint without HEPA filter 
exhaust, open flame gas fired torch, unconfined abrasive blasting, and chemical strippers containing 
methylene chloride or other human carcinogenic chemicals are not recommended.   
 
The Federal Resource Conservation and Recovery Act (RCRA) regulation governs the handling, 
transportation, and disposal of hazardous materials.  Every demolition/renovation debris generator has 
the responsibility to determine whether the debris exhibits one or more of the characteristic wastes listed 
in subpart C of 40 CFR Part 261.  In the case of demolition debris, lead in LBP is a characteristic waste, and 
therefore, it is the responsibility of the renovation/demolition debris generator to characterize the waste 
prior to its disposal and, if found to be hazardous waste as defined by Federal Statutes, to be properly 
handled and disposed.   
 
Metal objects painted with LBP are exempt from disposal regulations applicable to lead, provided they are 
properly recycled. All metal objects that are painted with LBP should be sent to a certified recycling facility. 
 
This report is not Lead-based Paint abatement specification and should not be used for specifying removal 
methods or techniques. 
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4.2 XRF Information 
 
Thermo Scientific Niton XLp 300A X-Ray Fluorescence (XRF) Analyzer(s) were used to survey the 
building/structure or portion thereof identified to be demolished, renovated, remodeled or repaired for 
the presence of LBP.   The XRF analyzers are using a sealed source of Cd109 with 40mCi sources, meeting 
HUD requirements for the analysis of paint films.  During the analysis, the intensity of the x-rays is 
converted by the instrument’s internal software into an estimate of the concentration of lead in the 
substance being analyzed.  The results are interpreted as concentrations of lead in milligrams per square 
centimeter.  This device is a field-screening tool, used to collect multiple readings in a short period of time.  
The method of measurement is based on spectrometric analysis of lead x-ray fluorescence within a 
controlled depth of interrogation.  The reading is an estimate of lead content in all layers of paint.  The 
results are displayed in milligrams per square centimeter (mg/cm2).  The device(s) used for this inspection 
were the Thermo Scientific Niton XLp 300A Analyzer(s),  Serial number 90719, Source date 3/15/14, Serial 
number 102951, Source date 9/15/17 and/or Serial number 101094, Source date 2/15/17. 
 
5.0 PolyChlorinated Biphenyls (PCB) 
 
5.1 Background and Protocol for PCBs 
 
PolyChlorinated Biphenyls (PCB) are a group of manmade chemicals. PCBs were widely used in building 
materials and electrical products in the past. The U.S. Environmental Protection Agency banned the 
manufacturing and certain uses of PCBs in 1978, but buildings constructed or renovated between 1950 
and 1978 may still have building materials and electrical products that contain PCBs. Examples of products 
that may contain PCBs include caulk, paint, glues, plastics, fluorescent lighting ballasts, transformers and 
capacitors. 
 
PCBs are currently prohibited from being used in caulk and other commodities (U.S. EPA, 40 CFR 
761).  However, prior to 1977, PCBs were present in some caulking materials used in the construction of 
schools and other buildings.  Studies have shown that concentrations of PCB can exceed 1% (10,000 ppm) 
by weight in some caulk materials.  An investigation of 24 buildings in the Greater Boston Area revealed 
that one-third of the buildings tested (8 of 24) contained caulking materials with polychlorinated biphenyl 
(PCB) content exceeding 50 ppm by weight with an average concentration of 15,600 ppm or 1.5% (Herrick 
et al., 2004).  These buildings included schools and other public buildings. 
 
The U.S. EPA regulates the disposal of caulk, as well as soil and other materials contaminated with PCBs 
from caulk, if the concentration of PCBs exceeds 50 ppm.  Such materials must be disposed at an 
appropriate approved or permitted facility. 
 
U.S. EPA regulation 40 CFR 761 defines "PCB remediation waste" to include contaminated soil, and 
specifies a clean-up level of <1ppm without further conditions for unrestricted use in "high occupancy 
areas" (i.e., areas where individuals may be present for 335 hours or more per year).  PCB caulk is defined 
as a PCB bulk product waste, and its disposal is subject to U.S. EPA regulations under the Toxic Substances 
Control Act (40 CFR761.62). 
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This protocol has been developed in consultation with the New York State Department of Health, Division 
of Environmental Health Assessment, Bureau of Toxic Substance Assessment to address concerns about 
properly managing caulk containing PCBs that will be disturbed during building renovation and 
maintenance. 
 
CAULK SAMPLE COLLECTION 
Buildings constructed or renovated between 1950 and 1977 have a potential to contain PCBs in existing 
caulk.  Representative samples of caulking materials from these buildings prior to renovation or demolition 
work should be tested to determine whether the caulk is contaminated with PCBs.  Professional judgement 
should be used to design the sampling plan for characterizing caulk throughout the building.  The 
consultant should pay particular attention to construction and maintenance records and to the appearance 
of caulking materials (likenesses and differences).  Samples should be taken from window frames or 
expansion joints that have not been repaired or replaced since 1977.  Depending on specific information 
provided in the workplan developed by the project manager, such as window placement, compositing of 
some caulk samples might be appropriate.  Caulk from different time periods or that have a different 
appearance should not be composited together. 
 
It is important to note that caulk used during the time period of interest may also contain asbestos or 
lead.  Therefore, the work plan should include testing, handling and disposal requirements appropriate for 
such regulated materials. 
 
SOIL SAMPLE COLLECTION 
Buildings constructed or renovated between 1950 and 1977, which have undergone further renovation 
after 1977, may have residual PCB contamination in adjacent soils.  An adequate representation of surface 
soils should be tested to assess the potential for residual PCB contamination. 
 
When designing a representative soil sampling plan, the likelihood of soil contamination from deteriorated 
or deteriorating caulk should be considered.  Caulk that has in the past dried out and fallen to the ground 
is the most important source of soil contamination.  Thus, sampling should include soil beneath windows 
where caulk has obviously deteriorated or been replaced because of previous deterioration.  Areas subject 
to the stress of sun and prevailing weather (typically the southern and western side of each structure) 
should be included for sampling.  These samples would provide a conservative evaluation of soil conditions 
due to an increased potential for material failure, possibly resulting in contamination of soil.  Also, if earlier 
renovation or demolition work may have stockpiled potentially contaminated caulk in other school areas, 
the school should consider having soils in those areas tested as well. 
 
Soil sampling should focus on areas of the building where ”banks” or “gangs” of windows exist/were 
replaced and areas of the structure where large expansion joints are located.  This would provide a 
conservative evaluation of potential soil contamination and permit efficient sampling. 
 
Any obvious pieces of caulk encountered during the collection of soil samples should be removed from the 
soil, categorized (with respect to location and depth) and treated as a separate potential sample. 
 
Depth – At each soil sample location, soil should be collected in depth intervals of 0-2 inches, 2-6 inches 
and 6-12 inches.  The surface soil sample (0-2 inches) should be collected from below the vegetative 
surface layer, if present. 
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Distance from Structure – Samples should be collected within 1 foot of the building and 5 feet from the 
building. 
 
Samples should be collected in a manner that prevents cross-contamination.  Augers or driven core 
samplers should be avoided, as any caulk caught on the edge of this type of tool could be driven to lower 
intervals. Using a designated trowel for each sample location and each interval of depth is encouraged.  If 
the sampling tool is field cleaned between samples, do so in a manner that does not add solvent 
contamination to the environment. 
 
NOTE 
Sampling was performed by Adelaide in compliance with protocols outlined by New York State Education 
Department (NYSED) and USEPA 40 CFR 761, as described above.  Only one sample per homogeneous area 
was required for analysis of suspect PCB-containing materials.  Bulk sample(s) were properly packaged 
and forwarded, with associated Chain of Custody (COC), to York Analytical Laboratories, Inc., for analysis 
using method SW846-3550B/8082.  The analysis will determine if the suspect material will be classified 
as PCB-containing at or above 50 ppm or mg/kg as per the EPA regulations.  Copies of the analytical results 
are contained within attached appendices for review. 
 
6.0 General Discussion 
 
All construction personnel as well as individuals who have access to locations where asbestos-containing 
materials (ACM),  lead-based paints (LBP) and/or polychlorinated biphenyls (PCB) exists should be 
informed of its presence and the proper work practices in these areas. Conspicuous labeling of all ACM is 
suggested to ensure personnel is adequately informed. Personnel should be informed not to rest, lean or 
store material or equipment on or near these surfaces and not to cut, saw, drill, sand or disturb ACM. All 
removal, disturbance, and repair of ACM should be performed in compliance with Title 12 NYCRR Part 56 
by persons properly trained to handle ACM. Facility custodial and maintenance personnel should receive 
training commensurate with their work activities; as defined in 29 CFR 1910.1001. 
 
7.0 Disclaimers 
 
Adelaide certifies that the information contained within this report is based solely upon site observations 
and the results of laboratory analysis for samples collected during this survey/assessment.  These 
observations and results are time dependent, subject to changing site conditions and revisions to Federal, 
State and Local regulations.  Adelaide warrants that these findings have been promulgated after being 
prepared in general accordance with generally accepted practices in the abatement industries. Adelaide 
also recognizes that inspection laboratory data is not usually sufficient to make all abatement and 
management decisions.  No other warranties are expressed or implied. 
 
Due to the potential for concealed Asbestos-containing Materials (ACM) and/or other regulated materials, 
this report should not be construed to represent all ACM and/or regulated materials within the site(s).  All 
quantities of ACM and/or other regulated materials identified, and all dimensions listed within this report 
are approximate and should be verified On-site.  
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This inspection report is not intended to be used as the sole basis for soliciting pricing for asbestos 
abatement.  An abatement plan, specification, drawing and/or Variances should be developed to identify 
scope, timing, phasing and remediation means & methods for any asbestos project.  The Linear and/or 
Square Footages (LF / SF) listed within this Report are only approximates.  Abatement Contractor(s) are 
required to visit the building(s) in order to take actual field measurements within each listed location. 
 
NYSDOH issued an Interim Guidance Letter, on July 9, 2013, which outlined the approved testing 
alternative for materials containing vermiculite.  Specifically, "...Where TSI, surfacing materials, or other 
PACM or miscellaneous suspect ACM contain greater than 10% vermiculite, Item 198.6 may be used to 
evaluate the asbestos content of the material; provided, however, that any test results using this method 
must be reported with the following conspicuous disclaimer: “This method does not remove vermiculite and 
may underestimate the level of asbestos present in a sample containing greater than 10% vermiculite.”  On 
July 22, 2014, NYSDOH issued a Regulatory Guidance Letter outlining the new approved analytical methods 
for testing sprayed-on fireproofing (SOFP) that contains vermiculite. NYSDOH authorized the use of two 
analytical methods to evaluate the asbestos content of SOFP that contains vermiculite. As per NYSDOH 
Guidelines, “After October 31, 2014, one of the new methods must be used to test SOF-V, regardless of the 
percent of vermiculite.”  On May 6, 2016, NYSDOH issued a Regulatory Guidance Letter outlining the new 
protocol for analytical procedure for surfacing materials (ie. plaster, stucco, etc.) that contain vermiculite.  
As per NYSDOH Guidelines, “The original July 2013 and July 2014 letters addressed SOF-V only. Both NYS 
DOH’s Item 198.8 and RJ Lee Group Method 055 shall now be applied to test for vermiculite in other Surfacing 
Material (SM) as defined in 12 NYCRR Part 56 (NYS Industrial Code Rule 56).” 
 
 



 

 

 

APPENDIX A 

ASBESTOS ANALYTICAL RESULTS & LOUIS BERGER REPORT 



Client Name:

221122662

Adelaide Environmental Health

MIDD:18116.04-IN;  Twin Towers Middle School;  112 Grand Ave., Middletown, NY 10940

AmeriSci Job #: Page 1 of 1

Table I
Summary of Bulk Asbestos Analysis Results

Client Sample#

Sample
Weight
(gram)

Heat
Sensitive

Organic %

Acid
Soluble

Inorganic %

Insoluble
Non-Asbestos

Inorganic %
HG

Area
** Asbestos % by

PLM/DS
** Asbestos % by

TEM
AmeriSci
Sample #

01 2-1 1 0.080 50.9 44.4 4.8 NAD NAD

R Fl. - Parapet Wall - Patch Caulk (Beige)Location:

02 2-2 1 0.164 47.6 43.4 9.0 NAD NAD

R Fl. - Parapet Wall - Patch Caulk (Beige)Location:

**Quantitative Analysis (Semi/Full); Bulk Asbestos Analysis - PLM by Appd E to Subpt E, 40 CFR 763 or  NYSDOH ELAP 198.1 for New York friable samples or NYSDOH ELAP 198.6 for New York NOB samples;
TEM (Semi/Full) by EPA 600/R-93/116 (or NYSDOH ELAP 198.4; for New York samples). Analysis using Hitachi, Model H7000-Noran 7 System, Microscope, Serial #: 747-05-06. NAD = no asbestos detected
during a quantitative analysis; NA = not analyzed; Trace = <1%; (SOF-V) = Sprayed On Fireproofing containing Vermiculite; (SM-V) = Surfacing Material containing Vermiculite; Quantitation for beginning
weights of <0.1 grams should be considered as qualitative only; Qualitative Analysis: Asbestos analysis results of "Present" or "NVA = No Visible Asbestos" represents results for Qualitative PLM or TEM
Analysis only (no accreditation coverage available from any regulatory agency for qualitative analyses): NVLAP (PLM) 200546-0, NYSDOH ELAP Lab 11480, NJ Lab ID  #NY031.

Warning Note: PLM limitation, only TEM will resolve fibers <0.25 micrometers in diameter. TEM bulk analysis is representative of the fine grained matrix material and may not be representative of non-
uniformly dispersed debris for which PLM evaluation is recommended (i.e. soils and other heterogenous materials).

Analyzed by: Marik Peysakhov
Date: 12/19/2021

Reviewed by: Marik Peysakhov



AmeriSci New York
117 EAST 30TH ST.

NEW YORK, NY  10016
TEL: (212) 679-8600 • FAX: (212) 679-3114

12/18/21 AmeriSci Job # 221122662
12/18/21

ELAP # 11480 1 1
MIDD:18116.04-IN;  Twin Towers Middle School;  112 Grand
Ave., Middletown, NY 10940

PLM Bulk Asbestos Report
Date Received
Date Examined

RE:
ofPage

P.O. #
Adelaide Environmental Health

1511 Rte. 22 Suite C24

Brewster, NY  10509

Attn: John Soter

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

No2-1 221122662-01 NAD
R Fl. - Parapet Wall - Patch Caulk (Beige)1

Lt. Grey, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 4.8%

(by NYS ELAP 198.6)
by Khaalid W. Perine
on 12/18/21

Location:

Analyst Description:
Asbestos Types:

Other Material:

No2-2 221122662-02 NAD
R Fl. - Parapet Wall - Patch Caulk (Beige)1

Lt. Grey, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 9%

(by NYS ELAP 198.6)
by Khaalid W. Perine
on 12/18/21

Reporting Notes:

*NAD/NSD =no asbestos detected; NA =not analyzed; NA/PS=not analyzed/positive stop, (SOF-V) = Sprayed On Fireproofing containing Vermiculite;
(SM-V) = Surfacing Material containing Vermiculite; PLM Bulk Asbestos Analysis using Leicia, Model DMEP Pol Scope, Microscope, Serial #: 13595, by
Appd E to Subpt E, 40 CFR 763 quantified by either CVES or 400 pt ct as noted for each analysis (NVLAP 200546-0), ELAP PLM Method 198.1 for NY
friable samples, which includes the identification and quantitation of vermiculite, or  ELAP 198.6 for NOB samples, or EPA 400 pt ct by  EPA 600-
M4-82-020 (NY ELAP Lab 11480); Note:PLM is not consistently reliable in detecting asbestos in floor coverings and similar non-friable organically bound
materials.  NAD or Trace results by PLM are inconclusive, TEM is currently the only method that can be used to determine if this material can be
considered or treated as non asbestos-containing in NY State (also see EPA Advisory for floor tile, FR 59,146,38970,8/1/94) National Institute of Standards
and Technology Accreditation requirements mandate that this report must not be reproduced except in full without the approval of the lab.This PLM
report relates ONLY to the items tested. RI Cert AAL-094, CT Cert PH-0186, Mass Cert AA000054, NJ Lab ID  #NY031.

                                                    ____________END OF REPORT___________

Analyzed by: Khaalid W. Perine
Date: 12/18/2021

Reviewed by: Marik Peysakhov
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565 Taxter Road, 5th Floor, Elmsford, NY 10523 
Tel 914 798 3710 Fax 914 592 1734 www.louisberger.com 

s
April 17, 2015 

Mr. Thomas Scott 

Enlarged City School District of Middletown 

Superintendent of Buildings & Grounds 

223 Wisner Avenue 

Middletown, NY 10940 

Subject: Report of Environmental Inspection Services 

Twin Towers Middle School 

112 Grand Avenue, Middletown, NY 10940 

Dear Mr. Scott: 

Louis Berger (Berger) has completed a material inspection at Twin Towers Middle School located 

at 112 Grand Avenue, Middletown, New York. The Inspection included visual observation, 

material sampling, and laboratory sample analysis of suspect Asbestos-Containing Materials 

(ACM), Lead Based Paints (LBP) and Polychlorinated Biphenyls (PCBs) associated with the 

proposed renovations to Twin Towers Middle School.  

The attached report presents descriptions and results of the material sampling procedures and visual 

analysis. Relevant general project information is provided, followed by our findings, assessments 

and recommendations. Laboratory analysis data and certifications are provided in the Appendices. 

If you have any questions concerning this report or if we may be of further assistance to you, please 

contact us. 

Sincerely, 

LOUIS BERGER (Berger) 

Craig Napolitano, CHMM 

Vice President, Industrial Hygiene & Hazmat Services
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1.0 EXECUTIVE SUMMARY 

Berger has performed a renovation specific material Inspection for the presence or absence of 

Asbestos-Containing Materials (ACM), Lead Based Paints (LBP) and Polychlorinated Biphenyls 

(PCBs) at the Twin Towers Middle School located at 112 Grand Avenue, Middletown, New York. 

The intent of this Inspection was to screen for Asbestos-Containing Materials (ACM), Lead Based 

Paints (LBP) and Polychlorinated Biphenyls (PCBs) that may be impacted during the proposed 

renovation to Twin Towers Middle School.  

Drew Cheskin & Josue Garcia of LB performed this Inspection on March 24th, March 25th, March 

31st & April 1st, 2015. Mr. Cheskin is licensed as a New York State Department of Labor 

(NYSDOL) Asbestos Inspector (Cert# 05-04280) and New York State EPA Lead Inspector (Cert# 

NY-I-11931-2). Mr. Garcia is licensed as a New York State Department of Labor (NYSDOL) 

Asbestos Inspector (Cert# 01-04292) and New York State EPA Lead Risk Assessor (Cert# NY-R-

6928-4). The results of the visual inspection and bulk sample analysis determined that the following 

suspect ACM, LBP and PCB materials may be impacted by the upcoming upgrade project: 

A. ASBESTOS-CONTAINING MATERIAL 

Analytical results of the bulk samples collected by Berger indicate that the following materials 

contain asbestos (greater than 1-percent). 

 Caulk Assoc. with Copper Deck/Coping Stone Seam

 Cap Flashing Caulk, Old

 Cap Flashing Caulk, Dark Grey

 Cap Flashing Caulk, White

 Cementitious Materials Assoc. with Boiler

 Water Tank Brick Mortar

The following materials are assumed to contain asbestos due to inaccessibility to the materials; 

 None within known scope of work

The following materials are considered to contain asbestos based on historical drawings and six 

month AHERA inspections conducted by the Enlarged City School District of Middletown 

Department of Buildings & Grounds. Copies of this paperwork is located in Appendix J: 

 Misc. Floor Tile (12”x12”)

 9”x9” Floor Tile (Misc.) – Under Carpet

 TSI (wrapped)

 TSI

 Misc. Floor Tile (Under Carpet)

 Misc. Floor Tile (9”x9” Brown)

 Misc. Floor Tile (12”x12” Dark Brown)
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Analytical results of the bulk samples collected indicate that the following materials did not 

contain asbestos (less than 1-percent); 
 

 Structural Wood Fiber Deck (“Tectum”) 

 Flashing Tar 

 Coping Stone Caulk 

 Coping Stone Mortar 

 Caulk to Coping Stone/Cap Flashing Joint 

 Tar on Skylight/Mechanical Equipment Curbs 

 Tar/Vapor Barrier 

 Insulation (“Perlite”) 

 Tar Water Proofing 

 Roof Membrane 

 Tapered Edge Fiberboard 

 Flashing Tar Paper 

 Cap Flashing Caulk 

 Brick Mortar 

 Gypsum Deck 

 Insulation (“Perlite”) 

 Tar/Vapor Barrier 

 Fiber Board 

 Tar Water Proofing 

 Roof Membrane 

 Tar on Mechanical Equipment Curbs 

 Mechanical Equipment Flashing 

 Pre-Cast Concrete Slab Mortar 

 Tar Assoc. with Fiberglass Layers in Built up Roofing System 

 Cap Flashing Caulk, Tan 

 Cap Flashing Caulk, Red 

 Cap Flashing Caulk, Grey 

 Tar on Cap Flashing 

 Cap Flashing Caulk, White 

 Expansion Joint Caulk 

 Façade Corner Joint Caulk, Black 

 Façade Corner Joint Caulk, Brown 

 Insulation (“Perlite”) 

 Vapor Barrier 

 Tar Membrane 

 Flashing Tar 

 Cap Flashing Caulk, Light Grey 

 Tar Assoc. with Cap Flashing 

 Canvas Wrap to Fiberglass Insulation on Water Tank 

 Rope Gasket to Boilers 

 Tar Assoc. with Rope Gasket to Boiler 
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 Pipe Gasket, Orange 

 Leveling Compound 

 Mastic to 12”x12” Floor Tiles 

 12”x12” Blue Floor Tile 

 12”x12” Grey Floor Tile 

 Mastic to Linoleum Flooring 

 Linoleum Flooring 

 Mastic to 4” Blue Cove Base 

 Mastic to 4” Grey Cove Base 

 Mudded Joints 

 Terrazzo Flooring 

 Mastic to Old 4” Brown Cove Base 

 Old 4” Brown Cove Base 

 Caulking to Sinks/Toilets 

 Expansion Joint Caulk 

 Yellow Curtain, Front Layer 

 Yellow Curtain, Back Layer 

 Red Curtain, Front Layer 

 Red Curtain, Back Layer 

 Black Curtain 

 Asphalt Coating, Top Layer 

 Asphalt Coating, Top Layer 

 Asphalt Coating, Top Layer 

 2’x4’ Ceiling Tile, Pinhole 

 2’x4’ Ceiling Tile, Textured 

 Wall Plaster, Brown Coat (Previous LB Report, December 2013) 

 Wall Plaster, White Coat (Previous LB Report, December 2013) 

 Ceiling Plaster, Brown Coat (Previous LB Report, December 2013) 

 Ceiling Plaster, White Coat (Previous LB Report, December 2013) 

 Spray-on Coating on Ceiling Plaster, White (Previous LB Report, December 2013) 

 Furnace Brick Mortar (Previous LB Report, December 2013) 

 Flue Wall Penetration Cementitious Seal, Gray (Previous LB Report, December 2013) 

 Skim Coat on Concrete Wall (Previous LB Report, December 2013) 

 Cinderblock Mortar (Previous LB Report, December 2013) 

 Terracotta Wall Mortar (Previous LB Report, December 2013) 

 Gypsum Board (Previous LB Report, December 2013) 

 Joint Compound (Previous LB Report, December 2013) 

 Terrazzo Flooring (Previous LB Report, December 2013) 

 Carpet Mastic, Yellow (Previous LB Report, December 2013) 

 Glazed Block Mortar (Previous LB Report, December 2013) 

 Elevator Frame Caulking, Beige (Previous LB Report, December 2013) 

 4”x4” Green Ceramic Wall Tile Backing, Beige (Previous LB Report, December 2013) 

 4”x4” Green Ceramic Wall Tile Grout (Previous LB Report, December 2013) 
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 4”x4” Beige Ceramic Wall Tile Backing, Yellow (Previous LB Report, December 2013) 

 4”x4” Beige Ceramic Wall Tile Grout (Previous LB Report, December 2013) 

 

B. LEAD-BASED PAINT 

 

Adelaide performed an extensive XRF Lead survey of Twin Towers Middle School in 2001. The 

report consists of roughly 1770 XRF shots distributed throughout the school. Due to the 

discovery of this report during file searches at the Enlarged City School District of Middletown 

Department of Buildings & Grounds Offices, LB did not perform further XRF lead testing at this 

location. A copy of the report and results are located in Appendix E.  

 

C. PCB-CONTAINING MATERIAL 
 

Analytical results of the bulk samples collected indicate that the following materials contain PCB 

(greater than 50 PPM). 
 

 None 
 

Analytical results of the bulk samples collected indicate that the following materials did not 

contain PCB (less than 50 PPM); 
 

 Coping Stone Caulk 

 Caulk to Coping Stone/Cap Flashing Joint 

 Cap Flashing Caulk 

 Cap Flashing Caulk, Tan 

 Cap Flashing Caulk, Red 

 Cap Flashing Caulk, Grey 

 Cap Flashing Caulk, White 

 Expansion Joint Caulk 

 Façade Corner Joint Caulk, Black 

 Façade Corner Joint Caulk, Brown 

 Cap Flashing Caulk, Light Grey 

 Caulk Assoc. with Copper Deck/Coping Stone Seam 

 Cap Flashing Caulk, Old 

 Cap Flashing Caulk, Dark Grey 

 Cap Flashing Caulk, White 

 Caulking to Sinks/Toilets 

 Expansion Joint Caulk 
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2.0 FIELD INSPECTION PROCEDURES AND SAMPLE ANALYSIS METHODS 
 

ASBESTOS-CONTAINING MATERIAL 
 

Guidelines used for the inspection were established by the Environmental Protection Agency (EPA) 

in the Guidance for Controlling Asbestos Containing Materials in Buildings, Office of Pesticides 

and Toxic Substances, Doc 560/5-85-024, and 40 CFR Part 763, Asbestos Hazard Emergency 

Response Act (AHERA) 

 

Field information was organized in accordance with the AHERA methodology of homogenous area 

(HA). During the Inspection, reasonable effort was made to identify all locations and types of ACM 

materials associated with the scope of work. Sampling has included multiple samples of the same 

materials chosen at random. However, due to inconsistencies of a manufacturer's processes and the 

contractor’s installation methods, materials of similar construction may contain various amounts of 

asbestos. Furthermore, some materials that were not originally specified to contain asbestos may in 

fact contain this mineral. For example, cementitious pipe insulation and plaster were frequently 

mixed with asbestos at the construction site for ease of application. Locating all asbestos materials 

can only be definitively achieved by conducting exploratory demolition and sampling every 

section of pipe insulation, fitting or valve covering, fireproofing, and other suspect ACM. 

 

Bulk samples of suspect ACM are analyzed using polarized light microscopy (PLM) coupled 

with dispersion staining, as described in 40 CFR Part 763 and the National Emissions Standard 

for Hazardous Air Pollutants (NESHAPS). NESHAPS is the standard industry protocol for the 

determination of asbestos in building materials. A suspect material is immersed in a solution of 

known refractive index and subjected to illumination by polarized light. The color displays that 

result are compared to a standardized atlas whereby the specific variety of asbestos is determined. 

It should also be recognized that PLM is primarily a qualitative identification method whereby 

asbestos percentage, if any, is estimated. While EPA, New York State, and New York City 

regulations governing ACM consider materials containing greater then 1-percent as asbestos, 

accurately quantifying asbestos content below 5-percent has been shown to be unreliable. 

 

The New York State Department of Health has recently revised the PLM Stratified Point 

Counting Method. The March 25th, 2011 method, "Polarized Light Microscopy Methods for 

Identifying and Quantifying Asbestos in Bulk Samples" can be found as Item 198.1 in the 

Environmental Laboratory Approval program (ELAP) Certification manual. Whereas the 

procedure of analysis for bulk samples that fall into the category of "Non-friable Organically 

Bound" (NOB) can be found in the March 25th 2011 method “Polarized-Light Microscope 

Method for Identifying and Quantifying Asbestos in Non-Friable Organically Bound Bulk 

Samples”, Item 198.6 in the ELAP Certification Manual.  This category includes any sample in a 

flexible to rigid asphalt or vinyl matrix (floor tiles, mastic, roofing shingles, roofing felt, etc.). 

These samples must be “ashed” in a muffle furnace at 480-degrees Celsius (to remove organic 

matrix), treated with acid (to remove any mineral carbonate), and filtered through a 0.4-micron 

polycarbonate filter before being analyzed by PLM. The sample must be weighted between each 

of these steps to track the percent loss of organic matrix. 
 

ELAP has determined that analysis of NOB materials is not reliably performed by PLM. 
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Therefore, if PLM analysis yields results of 1-percent asbestos or less, the result must be 

confirmed by TEM. For bulk samples that undergo TEM analysis, the March 25th, 2011 method 

“Transmission Electron Microscope Method for Identifying and Quantitating Asbestos in Non-

Friable organically Bound Bulk Samples” must be used and can be found as Item 198.4 in the 

ELAP Certification Manual. ELAP certified laboratories must include the following statement 

with their PLM analysis results for each “negative” (1-percent or less asbestos) NOB sample: 

"Polarized-light microscopy is not consistently reliable in detecting asbestos in floor coverings 

and similar non-friable organically bound materials. Before this material can be considered or 

treated as non-ACM, confirmation must be made by quantitative transmission electron 

microscopy". 

 

All samples are initially analyzed by Polarized Light Microscopy in accordance with Item 198.1 

and 198.6 of the ELAP Certification Manual. Samples which yield a negative PLM result and 

which are classified as a "non-friable" material, are then re-analyzed utilizing TEM methodology 

in accordance with Item 198.4 of the ELAP Certification Manual. The laboratory performing 

both these analysis procedures is EMSL located at 307 West 38th Street, New York, NY 10018. 

The laboratory has received accreditation from the following agencies:  

 

 National Voluntary Laboratory Accreditation Program (Lab Code 101048-9) 

 New York State Environmental Laboratory Approval Program (Lab No. 11506) 

 American Industrial Hygiene Association Accredited Laboratory (Lab No. 102581) 
 

LEAD-BASED PAINT 
 

LBG’s U.S. EPA licensed NY State Lead Inspector performed a lead based paint inspection 

characterized by a surface by surface visual inspection of accessible areas which may potentially 

be impacted by any future renovations. Painted surfaces were visually inspected, and coatings 

were analyzed for lead based paint using an XRF Spectrum Analyzer. 

 

Information obtained during the inspection is compared to the United States Department of 

Housing and Urban Development’s lead paint threshold.  HUD states that paint containing equal 

to or greater than 1.0 micrograms per centimeter squared ( ≥1.0 mg/cm2 ), or 5,000 parts per 

million (0.5% by weight) or more of lead is to be considered Lead Based Paint (LBP). 

 

The readings of paint surfaces were taken using an RMD LPA-1 XRF Lead Paint Spectrum 

Analyzer. 

 

The LPA-1 method of measurement is based on the spectrometric analysis of lead K-shell X-ray 

fluorescence within a controlled depth of interrogation.  The LPA-1 Analyzer uses a Co-57 

radioactive source and an advanced, solid-state, room temperature, radiation detector to generate 

and detect the x-ray fluorescence spectrum of a painted surface. The spectrum is then analyzed by 

a microprocessor to eliminate the effects of substrate and other factors such as scattering to allow 

an accurate determination of the amount of lead on a surface.  The LPA-1 automatically analyzes 

spectrometric data in real time and differentiates the lead signal from the spectrum. The x-ray 

fluorescence properties are determined through calibration process and are used for automatic 

substrate correction and calculation of the lead content of a painted surface.  . 
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Any work which disturbs painted surfaces containing lead shall be performed in accordance with 

the Occupational Safety and Health Administrations (OSHA) 29 CFR 1926.62 (Lead in 

Construction Standard) and EPA’s 40 CFR 745 regulations. Personal air monitoring should be 

conducted when disturbing lead based paints and lead containing materials as per 29CFR1926.62 

(OSHA). 

 

In addition, all waste generated as part of this project, regardless of the lead content in the paint, 

should be tested in accordance with the EPA Resource Conservation and Recovery Act (RCRA) 

to determine the classification of the waste. Under RCRA, any waste material that, when tested 

by Toxicity Characteristics Leaching Procedure (TCLP), results in a leachate lead concentration 

of five (5) parts per million or greater must be disposed of at an EPA licensed hazardous waste 

facility. 

 

The finer renovation debris and paint chips that result from renovation of components with 

measurable quantities of lead can be tested by TCLP, or can be assumed hazardous waste and 

disposed of accordingly (not applicable for this project).   

 

The cost of the TCLP depends on the laboratory and location; but typically, a full TCLP analysis 

may cost from $150 to $350. Any waste material, that when tested by TCLP, results in a leachate 

lead concentration of five (5) parts per million or greater must be disposed of at an EPA licensed 

hazardous waste facility. Cost of disposal may range from $5,000 to $7,000 per ton of waste. 

 

POLYCHLORINATED BIPHENYLS (PCBs) 
 

PCBs belong to a broad family of man-made organic chemicals known as chlorinated 

hydrocarbons. PCBs were domestically manufactured from 1929 until their manufacture was 

banned in 1979. They have a range of toxicity and vary in consistency from thin, light-colored 

liquids to yellow or black waxy solids. Due to their non-flammability, chemical stability, high 

boiling point, and electrical insulating properties, PCBs were used in hundreds of industrial and 

commercial applications including electrical, heat transfer, and hydraulic equipment; as 

plasticizers in paints, plastics, and rubber products; in pigments, dyes, and carbonless copy paper; 

and many other industrial applications.  

 

Although no longer commercially produced in the United States, PCBs may be present in 

products and materials produced before the 1979 PCB ban. Products that may contain PCBs 

include: Transformers and capacitors, Oil used in motors and hydraulic systems, Fluorescent 

light ballasts, Adhesives and tapes, Caulking, Plastics, etc.  Per US EPA regulations, materials 

with PCB content greater than 50 ppm (mg/kg) are determined hazardous.   

 

The PCBs used in these products were chemical mixtures made up of a variety of individual 

chlorinated biphenyl components, known as congeners. Most commercial PCB mixtures are 

known in the United States by their industrial trade names. The most common trade name is 

aroclor. 
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Polychlorinated biphenyls (PCBs) are regulated pursuant to the United States Environmental 

Protection Agency Code of Federal Regulations (40 CFR Part 761), the Toxic Substances 

Control Act (TSCA – 15 U.S.C. 2605), New York State Department of Environmental 

Conservation 6NYCRR 370-376 and federal Occupational Safety and Health Administration 

(OSHA) 29CFR 1926 & 1910. These regulations require certain testing and reporting 

requirements to determine management, recycling and disposal options for PCBs.   
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3.0 INSPECTION SCOPE AND MATERIAL ASSESSMENT 

 

The areas inspected for ACM materials, LBP and PCB that may be impacted by the proposed 

renovations include: 

 

 Twin Towers Middle School - Throughout 

 

A. ASBESTOS-CONTAINING MATERIAL  

 

Materials examined during the Berger Inspection included: 

 

 Structural Wood Fiber Deck (“Tectum”) 

 Flashing Tar 

 Coping Stone Caulk 

 Coping Stone Mortar 

 Caulk to Coping Stone/Cap Flashing Joint 

 Tar on Skylight/Mechanical Equipment Curbs 

 Tar/Vapor Barrier 

 Insulation (“Perlite”) 

 Tar Water Proofing 

 Roof Membrane 

 Tapered Edge Fiberboard 

 Flashing Tar Paper 

 Cap Flashing Caulk 

 Brick Mortar 

 Gypsum Deck 

 Insulation (“Perlite”) 

 Tar/Vapor Barrier 

 Fiber Board 

 Tar Water Proofing 

 Roof Membrane 

 Tar on Mechanical Equipment Curbs 

 Mechanical Equipment Flashing 

 Pre-Cast Concrete Slab Mortar 

 Tar Assoc. with Fiberglass Layers in Built up Roofing System 

 Cap Flashing Caulk, Tan 

 Cap Flashing Caulk, Red 

 Cap Flashing Caulk, Grey 

 Tar on Cap Flashing 

 Cap Flashing Caulk, White 

 Expansion Joint Caulk 

 Façade Corner Joint Caulk, Black 

 Façade Corner Joint Caulk, Brown 

 Insulation (“Perlite”) 
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 Vapor Barrier 

 Tar Membrane 

 Flashing Tar 

 Cap Flashing Caulk, Light Grey 

 Tar Assoc. with Cap Flashing 

 Caulk Assoc. with Copper Deck/Coping Stone Seam 

 Cap Flashing Caulk, Old 

 Cap Flashing Caulk, Dark Grey 

 Cap Flashing Caulk, White 

 Canvas Wrap to Fiberglass Insulation on Water Tank 

 Cementitious Materials Assoc. with Boiler 

 Rope Gasket to Boilers 

 Tar Assoc. with Rope Gasket to Boiler 

 Water Tank Brick Mortar 

 Pipe Gasket, Orange 

 Leveling Compound 

 Mastic to 12”x12” Floor Tiles 

 12”x12” Blue Floor Tile 

 12”x12” Grey Floor Tile 

 Mastic to Linoleum Flooring 

 Linoleum Flooring 

 Mastic to 4” Blue Cove Base 

 Mastic to 4” Grey Cove Base 

 Mudded Joints 

 Terrazzo Flooring 

 Mastic to Old 4” Brown Cove Base 

 Old 4” Brown Cove Base 

 Caulking to Sinks/Toilets 

 Expansion Joint Caulk 

 Yellow Curtain, Front Layer 

 Yellow Curtain, Back Layer 

 Red Curtain, Front Layer 

 Red Curtain, Back Layer 

 Black Curtain 

 Asphalt Coating, Top Layer 

 Asphalt Coating, Top Layer 

 Asphalt Coating, Top Layer 

 2’x4’ Ceiling Tile, Pinhole 

 2’x4’ Ceiling Tile, Textured 

 Wall Plaster, Brown Coat (Previous LB Report, December 2013) 

 Wall Plaster, White Coat (Previous LB Report, December 2013) 

 Ceiling Plaster, Brown Coat (Previous LB Report, December 2013) 

 Ceiling Plaster, White Coat (Previous LB Report, December 2013) 
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 Spray-on Coating on Ceiling Plaster, White (Previous LB Report, December 2013) 

 Furnace Brick Mortar (Previous LB Report, December 2013) 

 Flue Wall Penetration Cementitious Seal, Gray (Previous LB Report, December 2013) 

 Skim Coat on Concrete Wall (Previous LB Report, December 2013) 

 Cinderblock Mortar (Previous LB Report, December 2013) 

 Terracotta Wall Mortar (Previous LB Report, December 2013) 

 Gypsum Board (Previous LB Report, December 2013) 

 Joint Compound (Previous LB Report, December 2013) 

 Terrazzo Flooring (Previous LB Report, December 2013) 

 Carpet Mastic, Yellow (Previous LB Report, December 2013) 

 Glazed Block Mortar (Previous LB Report, December 2013) 

 Elevator Frame Caulking, Beige (Previous LB Report, December 2013) 

 4”x4” Green Ceramic Wall Tile Backing, Beige (Previous LB Report, December 2013) 

 4”x4” Green Ceramic Wall Tile Grout (Previous LB Report, December 2013) 

 4”x4” Beige Ceramic Wall Tile Backing, Yellow (Previous LB Report, December 2013) 

 4”x4” Beige Ceramic Wall Tile Grout (Previous LB Report, December 2013) 

 

Based upon visual inspection and bulk sample analysis asbestos has been confirmed to exist 

in the following materials: 

 

 Caulk Assoc. with Copper Deck/Coping Stone Seam 

 Cap Flashing Caulk, Old 

 Cap Flashing Caulk, Dark Grey 

 Cap Flashing Caulk, White 

 Cementitious Materials Assoc. with Boiler 

 Water Tank Brick Mortar 

 

The following materials are assumed to contain asbestos due to inaccessibility to the materials; 

 

 None within known scope of work 

 

The following materials are considered to contain asbestos based on historical drawings and six 

month AHERA inspections conducted by the Enlarged City School District of Middletown 

Department of Buildings & Grounds. Copies of this paperwork is located in Appendix J: 

 

 Misc. Floor Tile (12”x12”) 

 9”x9” Floor Tile (Misc.) – Under Carpet 

 TSI (wrapped) 

 TSI 

 Misc. Floor Tile (Under Carpet) 

 Misc. Floor Tile (9”x9” Brown) 

 Misc. Floor Tile (12”x12” Dark Brown) 
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Asbestos was not detected in the following materials via PLM and/or TEM analysis: 

 

 Structural Wood Fiber Deck (“Tectum”) 

 Flashing Tar 

 Coping Stone Caulk 

 Coping Stone Mortar 

 Caulk to Coping Stone/Cap Flashing Joint 

 Tar on Skylight/Mechanical Equipment Curbs 

 Tar/Vapor Barrier 

 Insulation (“Perlite”) 

 Tar Water Proofing 

 Roof Membrane 

 Tapered Edge Fiberboard 

 Flashing Tar Paper 

 Cap Flashing Caulk 

 Brick Mortar 

 Gypsum Deck 

 Insulation (“Perlite”) 

 Tar/Vapor Barrier 

 Fiber Board 

 Tar Water Proofing 

 Roof Membrane 

 Tar on Mechanical Equipment Curbs 

 Mechanical Equipment Flashing 

 Pre-Cast Concrete Slab Mortar 

 Tar Assoc. with Fiberglass Layers in Built up Roofing System 

 Cap Flashing Caulk, Tan 

 Cap Flashing Caulk, Red 

 Cap Flashing Caulk, Grey 

 Tar on Cap Flashing 

 Cap Flashing Caulk, White 

 Expansion Joint Caulk 

 Façade Corner Joint Caulk, Black 

 Façade Corner Joint Caulk, Brown 

 Insulation (“Perlite”) 

 Vapor Barrier 

 Tar Membrane 

 Flashing Tar 

 Cap Flashing Caulk, Light Grey 

 Tar Assoc. with Cap Flashing 

 Canvas Wrap to Fiberglass Insulation on Water Tank 

 Rope Gasket to Boilers 

 Tar Assoc. with Rope Gasket to Boiler 
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 Pipe Gasket, Orange 

 Leveling Compound 

 Mastic to 12”x12” Floor Tiles 

 12”x12” Blue Floor Tile 

 12”x12” Grey Floor Tile 

 Mastic to Linoleum Flooring 

 Linoleum Flooring 

 Mastic to 4” Blue Cove Base 

 Mastic to 4” Grey Cove Base 

 Mudded Joints 

 Terrazzo Flooring 

 Mastic to Old 4” Brown Cove Base 

 Old 4” Brown Cove Base 

 Caulking to Sinks/Toilets 

 Expansion Joint Caulk 

 Yellow Curtain, Front Layer 

 Yellow Curtain, Back Layer 

 Red Curtain, Front Layer 

 Red Curtain, Back Layer 

 Black Curtain 

 Asphalt Coating, Top Layer 

 Asphalt Coating, Top Layer 

 Asphalt Coating, Top Layer 

 2’x4’ Ceiling Tile, Pinhole 

 2’x4’ Ceiling Tile, Textured 

 Wall Plaster, Brown Coat (Previous LB Report, December 2013) 

 Wall Plaster, White Coat (Previous LB Report, December 2013) 

 Ceiling Plaster, Brown Coat (Previous LB Report, December 2013) 

 Ceiling Plaster, White Coat (Previous LB Report, December 2013) 

 Spray-on Coating on Ceiling Plaster, White (Previous LB Report, December 2013) 

 Furnace Brick Mortar (Previous LB Report, December 2013) 

 Flue Wall Penetration Cementitious Seal, Gray (Previous LB Report, December 2013) 

 Skim Coat on Concrete Wall (Previous LB Report, December 2013) 

 Cinderblock Mortar (Previous LB Report, December 2013) 

 Terracotta Wall Mortar (Previous LB Report, December 2013) 

 Gypsum Board (Previous LB Report, December 2013) 

 Joint Compound (Previous LB Report, December 2013) 

 Terrazzo Flooring (Previous LB Report, December 2013) 

 Carpet Mastic, Yellow (Previous LB Report, December 2013) 

 Glazed Block Mortar (Previous LB Report, December 2013) 

 Elevator Frame Caulking, Beige (Previous LB Report, December 2013) 

 4”x4” Green Ceramic Wall Tile Backing, Beige (Previous LB Report, December 2013) 

 4”x4” Green Ceramic Wall Tile Grout (Previous LB Report, December 2013) 
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 4”x4” Beige Ceramic Wall Tile Backing, Yellow (Previous LB Report, December 2013) 

 4”x4” Beige Ceramic Wall Tile Grout (Previous LB Report, December 2013) 

 

B. LEAD-BASED PAINT 

 

Adelaide performed an extensive XRF Lead survey of Twin Towers Middle School in 2001. The 

report consists of roughly 1770 XRF shots distributed throughout the school. Due to the 

discovery of this report during file searches at the Enlarged City School District of Middletown 

Department of Buildings & Grounds Offices, LB did not perform further XRF lead testing at this 

location. A copy of the report and results are located in Appendix E.  

 

C. PCB-CONTAINING MATERIAL 
 

Materials examined during the Inspection included: 

 

 Coping Stone Caulk 

 Caulk to Coping Stone/Cap Flashing Joint 

 Cap Flashing Caulk 

 Cap Flashing Caulk, Tan 

 Cap Flashing Caulk, Red 

 Cap Flashing Caulk, Grey 

 Cap Flashing Caulk, White 

 Expansion Joint Caulk 

 Façade Corner Joint Caulk, Black 

 Façade Corner Joint Caulk, Brown 

 Cap Flashing Caulk, Light Grey 

 Caulk Assoc. with Copper Deck/Coping Stone Seam 

 Cap Flashing Caulk, Old 

 Cap Flashing Caulk, Dark Grey 

 Cap Flashing Caulk, White 

 Caulking to Sinks/Toilets 

 Expansion Joint Caulk 
 

Analytical results of the bulk samples collected indicate that the following materials contain PCB 

(greater than 50 PPM). 
 

 None 
 

Analytical results of the bulk samples collected indicate that the following materials did not 

contain PCB (less than 50 PPM); 
 

 Coping Stone Caulk 

 Caulk to Coping Stone/Cap Flashing Joint 

 Cap Flashing Caulk 

 Cap Flashing Caulk, Tan 
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 Cap Flashing Caulk, Red 

 Cap Flashing Caulk, Grey 

 Cap Flashing Caulk, White 

 Expansion Joint Caulk 

 Façade Corner Joint Caulk, Black 

 Façade Corner Joint Caulk, Brown 

 Cap Flashing Caulk, Light Grey 

 Caulk Assoc. with Copper Deck/Coping Stone Seam 

 Cap Flashing Caulk, Old 

 Cap Flashing Caulk, Dark Grey 

 Cap Flashing Caulk, White 

 Caulking to Sinks/Toilets 

 Expansion Joint Caulk 
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4.0 INSPECTION RESULTS 

 

A. ASBESTOS-CONTAINING MATERIAL 

 

The asbestos inspection involved a thorough visual examination of all areas that may be 

impacted by the proposed upgrades to Twin Towers Middle School. The following suspect 

materials were sampled and analyzed for asbestos content by Berger: 

 

4.1 Table 4.1 – Suspect Materials Inspected 

HOMOGENOUS 

MATERIAL 
MATERIAL SAMPLE LOCATIONS 

ASBESTOS 

CONTENT 

01 Structural Wood Fiber Deck (“Tectum”) Roof M NAD 

02 Flashing Tar Roof M <1% Chrysotile 

03 Coping Stone Caulk Roof M & Roof L NAD 

04 Coping Stone Mortar Roof M & Roof L NAD 

05 Caulk to Coping Stone/Cap Flashing Joint Roof M NAD 

06 
Tar on Skylight/Mechanical Equipment 

Curbs 
Roof M NAD 

07 Tar/Vapor Barrier 
Roof L & Roof K (Flat 

Section) 
NAD 

08 Insulation (“Perlite”) 
Roof L & Roof K (Flat 

Section) 
NAD 

09 Tar Water Proofing 
Roof L & Roof K (Flat 

Section) 
NAD 

10 Roof Membrane 
Roof L & Roof K (Flat 

Section) 
NAD 

11 Tapered Edge Fiberboard Roof L NAD 

12 Flashing Tar Paper Roof L NAD 

13 Cap Flashing Caulk Roof L NAD 

14 Brick Mortar Roof L NAD 

15 Gypsum Deck Roof K (Elevated Section) NAD 

16 Insulation (“Perlite”) Roof K (Elevated Section) NAD 

17 Tar/Vapor Barrier Roof K (Elevated Section) NAD 

18 Fiber Board Roof K (Elevated Section) NAD 

19 Tar Water Proofing Roof K (Elevated Section) NAD 

20 Roof Membrane Roof K (Elevated Section) NAD 

21 Tar on Mechanical Equipment Curbs Roof K & Roof F NAD 

22 Mechanical Equipment Flashing Roof F NAD 

23 Pre-Cast Concrete Slab Mortar Roof F NAD 

24 
Tar Assoc. with Fiberglass Layers in Built 

up Roofing System 
Roof O NAD 

25 Cap Flashing Caulk, Tan Roof O NAD 

26 Cap Flashing Caulk, Red Roof O NAD 

27 Cap Flashing Caulk, Grey Roof O NAD 

28 Tar on Cap Flashing Roof O NAD 

29 Cap Flashing Caulk, White Roof O NAD 

30 Expansion Joint Caulk Roof Q NAD 

31 Façade Corner Joint Caulk, Black Roof Q NAD 
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HOMOGENOUS 

MATERIAL 
MATERIAL SAMPLE LOCATIONS 

ASBESTOS 

CONTENT 

32 Façade Corner Joint Caulk, Brown Roof Q NAD 

33 Insulation (“Perlite”) Roof R NAD 

34 Vapor Barrier Roof R NAD 

35 Tar Membrane Roof R NAD 

36 Flashing Tar Roof R NAD 

37 Cap Flashing Caulk, Light Grey Roof I & Roof C NAD 

38 Tar Assoc. with Cap Flashing Roof I & Roof C NAD 

39 
Caulk Assoc. with Copper Deck/Coping 

Stone Seam 
Roof H 6.3% Chrysotile 

40 Cap Flashing Caulk, Old Roof D & Roof C 2.9% Chrysotile 

41 Cap Flashing Caulk, Dark Grey Roof I & Roof C 4.4% Chrysotile 

42 Cap Flashing Caulk, White Roof I & Roof C 
<1% Anthophyllite 

1.1% Chrysotile 

43 
Canvas Wrap to Fiberglass Insulation on 

Water Tank 
Boiler Room NAD 

44 
Cementitious Materials Assoc. with 

Boiler 
Boiler Room 5.06% Chrysotile 

45 Rope Gasket to Boilers Boiler Room NAD 

46 Tar Assoc. with Rope Gasket to Boiler Boiler Room NAD 

47 Water Tank Brick Mortar Boiler Room 2.40% Chrysotile 

48 Pipe Gasket, Orange Boiler Room NAD 

49 Leveling Compound 
Outside Cafeteria Entry 

Doors 
NAD 

50 Mastic to 12”x12” Floor Tiles Cafeteria <1% Anthophyllite 

51 12”x12” Blue Floor Tile Cafeteria NAD 

52 12”x12” Grey Floor Tile Cafeteria NAD 

53 Mastic to Linoleum Flooring Cafeteria NAD 

54 Linoleum Flooring Cafeteria NAD 

55 Mastic to 4” Blue Cove Base Cafeteria NAD 

56 Mastic to 4” Grey Cove Base Cafeteria <1% Chrysotile 

57 Mudded Joints Small Gym NAD 

58 Terrazzo Flooring 

Outside Cafeteria Entry 

Doors & Outside Small 

Gym 

NAD 

59 Mastic to Old 4” Brown Cove Base Small Gym NAD 

60 Old 4” Brown Cove Base Small Gym NAD 

61 Caulking to Sinks/Toilets 
Boys Locker Room & Girls 

Locker Room 
NAD 

62 Expansion Joint Caulk Exterior Auditorium Stairs NAD 

63 Yellow Curtain, Front Layer Auditorium Stage NAD 

64 Yellow Curtain, Back Layer Auditorium Stage NAD 

65 Red Curtain, Front Layer Auditorium Stage NAD 

66 Red Curtain, Back Layer Auditorium Stage NAD 

67 Black Curtain Auditorium Stage NAD 

68 Asphalt Coating, Top Layer Small Parking Lot NAD 

69 Asphalt Coating, Top Layer Loop/Bus Turn Around <1% Chrysotile 

70 Asphalt Coating, Top Layer Large Parking Lot NAD 

71 2’x4’ Ceiling Tile, Pinhole Cafeteria NAD 
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HOMOGENOUS 

MATERIAL 
MATERIAL SAMPLE LOCATIONS 

ASBESTOS 

CONTENT 

72 2’x4’ Ceiling Tile, Textured Cafeteria  

Assumed Materials 

73 Misc. Floor Tile (12”x12”) Room 308 Historic Data 

74 
9”x9” Floor Tile (Misc.) – Under 

Carpet 
Room 317 & 319 Historic Data 

75 TSI (wrapped) Ceiling Storage Historic Data 

76 TSI 

Multiple Locations in 

Basement Maintenance 

Areas (with Signage) 

Historic Data 

77 Misc. Floor Tile (Under Carpet) 

Room 105, 107, 109, 111, 

220, 224, 226, 300, 306. 

325, 327, 329 & AS-3 

Teachers Lounge/Café 

Historic Data 

78 Misc. Floor Tile (9”x9” Brown) Auditorium Historic Data 

79 Misc. Floor Tile (12”x12” Dark Brown) Room 101 & AS-4  Historic Data 

Previous LB Report, December 12, 2013 

01 Wall Plaster, Brown Coat Original Building NAD 

02 Wall Plaster, White Coat Original Building NAD 

03 Ceiling Plaster, Brown Coat Original Building NAD 

04 Ceiling Plaster, White Coat Original Building NAD 

06* 
Spray-on Coating on Ceiling Plaster, 

White 
Original Building NAD 

07 Furnace Brick Mortar Original Building NAD 

08 
Flue Wall Penetration Cementitious Seal, 

Gray 
Original Building NAD 

09 Skim Coat on Concrete Wall Original Building NAD 

10 Cinderblock Mortar Original Building NAD 

11 Terracotta Wall Mortar Original Building NAD 

12 Gypsum Board Original Building NAD 

13 Joint Compound Original Building NAD 

14 Terrazzo Flooring Original Building NAD 

15 Carpet Mastic, Yellow Original Building NAD 

16 Glazed Block Mortar Original Building NAD 

17 Elevator Frame Caulking, Beige Original Building NAD 

18 
4”x4” Green Ceramic Wall Tile Backing, 

Beige 
Original Building NAD 

19 4”x4” Green Ceramic Wall Tile Grout Original Building NAD 

20 Wall Plaster, Brown Coat 1970s Addition NAD 

21 Wall Plaster, White Coat 1970s Addition NAD 

22 Spray-on Coating on Gypsum Ceiling 1970s Addition NAD 

23 Gypsum Board 1970s Addition NAD 

24 Joint Compound 1970s Addition NAD 

25 
4”x4” Beige Ceramic Wall Tile Backing 

Yellow 
1970s Addition NAD 

26 4”x4” Beige Ceramic Wall Tile Grout 1970s Addition NAD 

27 Gypsum Board Kitchen/Food Court NAD 

28 Joint Compound Kitchen/Food Court NAD 

29 Cinderblock Mortar Kitchen/Food Court NAD 
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Bold = Positive for ACM NAD = No Asbestos Detected        

* HA 05 Not Used In Report  

 

4.2 CONDITION AND FRIABLITY ASSESSMENT TABLE 
 

For each inspection conducted, the inspector classifies ACM materials by friability and 

condition. This helps to determine the extent of damage in certain areas as well as the potential 

for further damage and Asbestos release due to disturbance of the material. 
 

Table 4.2 – Condition and Friability Assessment 

LOCATION MATERIAL QUANTITY FRIABILITY CONDITION 

Roof C, Roof D, Roof H 

& Roof I 

Caulk Assoc. with Copper 

Deck/Coping Stone Seam 

375 LF (94 

SF) 

Non-Friable Good 

Roof C, Roof D, Roof H 

& Roof I 
Cap Flashing Caulk, Old Non-Friable Good 

Roof C, Roof D, Roof H 

& Roof I 
Cap Flashing Caulk, Dark Grey Non-Friable Good 

Roof C, Roof D, Roof H 

& Roof I 
Cap Flashing Caulk, White Non-Friable Good 

Boiler Room 
Cementitious Materials Assoc. 

with Boiler 
2 SF Friable Good 

Boiler Room Water Tank Brick Mortar 100 SF Friable Good 

Condition Definitions: 

Good: None/Minimal apparent damage to ACM 

Fair: Up to 10% localized damage or up to 25% of the entire ACM is damaged 

Poor: Over 10% localized damage or over 25% of the entire ACM is damaged 

 

 4.3 SAMPLE ANALYSIS TABLE 
 

Laboratory analysis results, in tabular form, are included in Appendix A. 

 

B. LEAD-BASED PAINT 

 

Adelaide performed an extensive XRF Lead survey of Twin Towers Middle School in 2001. The 

report consists of roughly 550 XRF shots distributed throughout the school. Due to the discovery 

of this report during file searches at the Enlarged City School District of Middletown Department 

of Buildings & Grounds Offices, LB did not perform further XRF lead testing at this location. A 

copy of the report and results are located in Appendix E.  
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C. PCB-CONTAINING MATERIAL 

 

The PCB Inspection involved a thorough visual examination of all areas that may be impacted by 

the proposed renovation. The following suspect materials were tested for PCB content: 

 

HOMOGENOUS 

MATERIAL 
MATERIAL LOCATION 

PCB CONTENT 

(PPM) 

03 Coping Stone Caulk Roof M & Roof L ND 

05 
Caulk to Coping Stone/Cap 

Flashing Joint 
Roof M ND 

13 Cap Flashing Caulk Roof L ND 

25 Cap Flashing Caulk, Tan Roof O ND 

26 Cap Flashing Caulk, Red Roof O ND 

27 Cap Flashing Caulk, Grey Roof O ND 

29 Cap Flashing Caulk, White Roof O ND 

30 Expansion Joint Caulk Roof Q ND 

31 
Façade Corner Joint Caulk, 

Black 
Roof Q ND 

32 
Façade Corner Joint Caulk, 

Brown 
Roof Q ND 

37 
Cap Flashing Caulk, Light 

Grey 
Roof I & Roof C ND 

39 
Caulk Assoc. with Copper 

Deck/Coping Stone Seam 
Roof H ND 

40 Cap Flashing Caulk, Old Roof D & Roof C ND 

41 
Cap Flashing Caulk, Dark 

Grey 
Roof I & Roof C ND 

42 Cap Flashing Caulk, White Roof I & Roof C ND 

61 
Caulking to Sinks/Toilets Boys Locker Room & Girls Locker 

Room 
ND 

62 Expansion Joint Caulk Exterior Auditorium Stairs ND 

Bold = Positive for PCB ND = No PCB Detected  

 

5.0 AREAS NOT ACCESSIBLE 
 

During the Inspection the following areas were not accessible: 

 

Void Spaces within Walls, Ceilings or Floors: No destructive sampling was performed on 

concealed spaces in walls, ceilings or floors to access plenum, chases etc. It should be assumed 

that asbestos, lead and PCB containing materials may exist in these spaces. Any suspect materials 

encountered during work should be sampled for analysis before work continues. 
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6.0 CONCLUSIONS AND RECOMMENDATIONS 

 

ACM materials and LBP have been identified in this inspection that may be impacted as part of 

the proposed renovation to Twin Towers Middle School. These materials, reported in Section 3.0 

of this report, may require complete removal prior to the start of the renovation project. No PCBs 

were identified during this Inspection. 
 

The ACM, LBP & PCB Inspection was conducted at the request of Enlarged City School District 

of Middletown for the proposed renovation to Twin Towers Middle School. Any change in the 

scope of work will require further investigation to accurately classify any additional ACM, LBP 

or PCBs resulting from the modified or updated scope of work. 
 
7.0 REPORT CERTIFICATIONS 

 

This report, and the supporting data, findings, conclusions, opinions, and recommendations it 

contains represent the result of Berger’s efforts for the environmental inspection work for Twin 

Towers Middle School. 

 

Opinions and recommendations presented in this report apply to site conditions and features as 

they existed at the time of Berger’s site visits, and those reasonably foreseeable. They cannot 

necessarily apply to conditions and features of which Berger is unaware and has not had the 

opportunity to evaluate. 

 

The conclusions presented in this report are professional opinions solely upon Berger’s visual 

observations of accessible areas, laboratory test data, and current regulatory requirements. These 

conclusions are intended exclusively for the purpose stated herein and the site indicated for the 

project indicated. 

 

Prepared by:       Reviewed by: 

 

 
_________________________    _______________________ 

Drew Cheskin       Craig Napolitano, CHMM 

NYS DOL Inspector      Vice President, Industrial  

Hygiene & Hazmat Services  
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APPENDIX A: 

ASBESTOS SAMPLE ANALYSIS RESULTS IN TABULAR FORM 



APPENDIX A 

SAMPLE ANALYSIS RESULTS IN TABULAR FORM 

TWIN TOWERS MIDDLE SCHOOL  

RENOVATION PROJECT 

112 GRAND AVENUE 

MIDDLETOWN, NY 10940 
 

Bold = Positive for ACM NAD = No Asbestos Detected                      NA/PS = Not Analyzed/Positive Stop 
 

Homogeneous  

Area No. 

Sample 

No. 
Material Location PLM Result TEM Result 

01 01A Structural Wood Fiber Deck (“Tectum”) Roof M NAD N/A 

01 01B Structural Wood Fiber Deck (“Tectum”) Roof M NAD N/A 

02 02A Flashing Tar Roof M NAD <1% Chrysotile 

02 02B Flashing Tar Roof M NAD NAD 

03 03A Coping Stone Caulk Roof M NAD NAD 

03 03B Coping Stone Caulk Roof L NAD NAD 

04 04A Coping Stone Mortar Roof M NAD N/A 

04 04B Coping Stone Mortar Roof L NAD N/A 

05 05A Caulk to Coping Stone/Cap Flashing Joint Roof M NAD NAD 

05 05B Caulk to Coping Stone/Cap Flashing Joint Roof M NAD NAD 

06 06A 
Tar on Skylight/Mechanical Equipment 

Curbs 
Roof M NAD NAD 

06 06B 
Tar on Skylight/Mechanical Equipment 

Curbs 
Roof M NAD NAD 

07 07A Tar/Vapor Barrier Roof L NAD NAD 

07 07B Tar/Vapor Barrier Roof K (Flat Section) NAD NAD 

08 08A Insulation (“Perlite”) Roof L NAD N/A 

08 08B Insulation (“Perlite”) Roof K (Flat Section) NAD N/A 

09 09A Tar Water Proofing Roof L NAD NAD 

09 09B Tar Water Proofing Roof K (Flat Section) NAD NAD 

10 10A Roof Membrane Roof L NAD NAD 

10 10B Roof Membrane Roof K (Flat Section) NAD NAD 

11 11A Tapered Edge Fiberboard Roof L NAD N/A 

11 11B Tapered Edge Fiberboard Roof L NAD N/A 

12 12A Flashing Tar Paper Roof L NAD NAD 

12 12B Flashing Tar Paper Roof L NAD NAD 

13 13A Cap Flashing Caulk Roof L NAD NAD 

13 13B Cap Flashing Caulk Roof L NAD NAD 

14 14A Brick Mortar Roof L NAD N/A 

14 14B Brick Mortar Roof L NAD N/A 

15 15A Gypsum Deck Roof K (Elevated Section) NAD N/A 



APPENDIX A 

SAMPLE ANALYSIS RESULTS IN TABULAR FORM 

TWIN TOWERS MIDDLE SCHOOL  

RENOVATION PROJECT 

112 GRAND AVENUE 

MIDDLETOWN, NY 10940 
 

Bold = Positive for ACM NAD = No Asbestos Detected                      NA/PS = Not Analyzed/Positive Stop 
 

Homogeneous  

Area No. 

Sample 

No. 
Material Location PLM Result TEM Result 

15 15B Gypsum Deck Roof K (Elevated Section) NAD N/A 

16 16A Insulation (“Perlite”) Roof K (Elevated Section) NAD N/A 

16 16B Insulation (“Perlite”) Roof K (Elevated Section) NAD N/A 

17 17A Tar/Vapor Barrier Roof K (Elevated Section) NAD NAD 

17 17B Tar/Vapor Barrier Roof K (Elevated Section) NAD NAD 

18 18A Fiber Board Roof K (Elevated Section) NAD N/A 

18 18B Fiber Board Roof K (Elevated Section) NAD N/A 

19 19A Tar Water Proofing Roof K (Elevated Section) NAD NAD 

19 19B Tar Water Proofing Roof K (Elevated Section) NAD NAD 

20 20A Roof Membrane Roof K (Elevated Section) NAD NAD 

20 20B Roof Membrane Roof K (Elevated Section) NAD NAD 

21 21A Tar on Mechanical Equipment Curbs Roof K NAD NAD 

21 21B Tar on Mechanical Equipment Curbs Roof F NAD NAD 

22 22A Mechanical Equipment Flashing Roof F NAD NAD 

22 22B Mechanical Equipment Flashing Roof F NAD NAD 

23 23A Pre-Cast Concrete Slab Mortar Roof F NAD N/A 

23 23B Pre-Cast Concrete Slab Mortar Roof F NAD N/A 

24 24A 
Tar Assoc. with Fiberglass Layers in Built 

up Roofing System 
Roof O NAD NAD 

24 24B 
Tar Assoc. with Fiberglass Layers in Built 

up Roofing System 
Roof O NAD NAD 

25 25A Cap Flashing Caulk, Tan Roof O NAD NAD 

25 25B Cap Flashing Caulk, Tan Roof O NAD NAD 

26 26A Cap Flashing Caulk, Red Roof O NAD NAD 

26 26B Cap Flashing Caulk, Red Roof O NAD NAD 

27 27A Cap Flashing Caulk, Grey Roof O NAD NAD 

27 27B Cap Flashing Caulk, Grey Roof O NAD NAD 

28 28A Tar on Cap Flashing Roof O NAD NAD 

28 28B Tar on Cap Flashing Roof O NAD NAD 

29 29A Cap Flashing Caulk, White Roof O NAD NAD 

29 29B Cap Flashing Caulk, White Roof O NAD NAD 



APPENDIX A 

SAMPLE ANALYSIS RESULTS IN TABULAR FORM 

TWIN TOWERS MIDDLE SCHOOL  

RENOVATION PROJECT 

112 GRAND AVENUE 

MIDDLETOWN, NY 10940 
 

Bold = Positive for ACM NAD = No Asbestos Detected                      NA/PS = Not Analyzed/Positive Stop 
 

Homogeneous  

Area No. 

Sample 

No. 
Material Location PLM Result TEM Result 

30 30A Expansion Joint Caulk Roof Q NAD NAD 

30 30B Expansion Joint Caulk Roof Q NAD NAD 

31 31A Façade Corner Joint Caulk, Black Roof Q NAD NAD 

31 31B Façade Corner Joint Caulk, Black Roof Q NAD NAD 

32 32A Façade Corner Joint Caulk, Brown Roof Q NAD NAD 

32 32B Façade Corner Joint Caulk, Brown Roof Q NAD NAD 

33 33A Insulation (“Perlite”) Roof R NAD N/A 

33 33B Insulation (“Perlite”) Roof R NAD N/A 

34 34A Vapor Barrier Roof R NAD NAD 

34 34B Vapor Barrier Roof R NAD NAD 

35 35A Tar Membrane Roof R NAD NAD 

35 35B Tar Membrane Roof R NAD NAD 

36 36A Flashing Tar Roof R NAD NAD 

36 36B Flashing Tar Roof R NAD NAD 

37 37A Cap Flashing Caulk, Light Grey Roof I NAD NAD 

37 37B Cap Flashing Caulk, Light Grey Roof C NAD NAD 

38 38A Tar Assoc. with Cap Flashing Roof I NAD NAD 

38 38B Tar Assoc. with Cap Flashing Roof C NAD NAD 

39 39A 
Caulk Assoc. with Copper Deck/Coping 

Stone Seam 
Roof H 6.3% Chrysotile N/A 

39 39B 
Caulk Assoc. with Copper Deck/Coping 

Stone Seam 
Roof H NA/PS N/A 

40 40A Cap Flashing Caulk, Old Roof D 2.9% Chrysotile N/A 

40 40B Cap Flashing Caulk, Old Roof C NA/PS N/A 

41 41A Cap Flashing Caulk, Dark Grey Roof I 4.4% Chrysotile N/A 

41 41B Cap Flashing Caulk, Dark Grey Roof C NA/PS N/A 

42 42A Cap Flashing Caulk, White Roof I NAD NAD 

42 42B Cap Flashing Caulk, White Roof C <1% Chrysotile 
<1% Anthophyllite 

1.1% Chrysotile 

43 43A 
Canvas Wrap to Fiberglass Insulation on 

Water Tank 
Boiler Room NAD NAD 
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No. 
Material Location PLM Result TEM Result 

43 43B 
Canvas Wrap to Fiberglass Insulation on 

Water Tank 
Boiler Room NAD NAD 

43 43C 
Canvas Wrap to Fiberglass Insulation on 

Water Tank 
Boiler Room NAD NAD 

44 44A 
Cementitious Materials Assoc. with 

Boiler 
Boiler Room 5.06% Chrysotile N/A 

44 44B 
Cementitious Materials Assoc. with 

Boiler 
Boiler Room NA/PS N/A 

44 44C 
Cementitious Materials Assoc. with 

Boiler 
Boiler Room NA/PS N/A 

45 45A Rope Gasket to Boilers Boiler Room NAD N/A 

45 45B Rope Gasket to Boilers Boiler Room NAD N/A 

46 46A Tar Assoc. with Rope Gasket to Boiler Boiler Room NAD NAD 

46 46B Tar Assoc. with Rope Gasket to Boiler Boiler Room NAD NAD 

47 47A Water Tank Brick Mortar Boiler Room 2.40% Chrysotile N/A 

47 47B Water Tank Brick Mortar Boiler Room NA/PS N/A 

48 48A Pipe Gasket, Orange Boiler Room NAD NAD 

48 48B Pipe Gasket, Orange Boiler Room NAD NAD 

49 49A Leveling Compound Outside Cafeteria Entry Doors NAD N/A 

49 49B Leveling Compound Outside Cafeteria Entry Doors NAD N/A 

50 50A Mastic to 12”x12” Floor Tiles Cafeteria NAD NAD 

50 50B Mastic to 12”x12” Floor Tiles Cafeteria NAD <1% Anthophyllite 

51 51A 12”x12” Blue Floor Tile Cafeteria NAD NAD 

51 51B 12”x12” Blue Floor Tile Cafeteria NAD NAD 

52 52A 12”x12” Grey Floor Tile Cafeteria NAD NAD 

52 52B 12”x12” Grey Floor Tile Cafeteria NAD NAD 

53 53A Mastic to Linoleum Flooring Cafeteria NAD NAD 

53 53B Mastic to Linoleum Flooring Cafeteria NAD NAD 

54 54A Linoleum Flooring Cafeteria NAD NAD 

54 54B Linoleum Flooring Cafeteria NAD NAD 

55 55A Mastic to 4” Blue Cove Base Cafeteria NAD NAD 
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Area No. 
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No. 
Material Location PLM Result TEM Result 

55 55B Mastic to 4” Blue Cove Base Cafeteria NAD NAD 

56 56A Mastic to 4” Grey Cove Base Cafeteria NAD NAD 

56 56B Mastic to 4” Grey Cove Base Cafeteria NAD <1% Chrysotile 

57 57A Mudded Joints Small Gym NAD N/A 

57 57B Mudded Joints Small Gym NAD N/A 

57 57C Mudded Joints Small Gym NAD N/A 

58 58A Terrazzo Flooring Outside Cafeteria Entry Doors NAD N/A 

58 58B Terrazzo Flooring Outside Small Gym NAD N/A 

59 59A Mastic to Old 4” Brown Cove Base Small Gym NAD NAD 

59 59B Mastic to Old 4” Brown Cove Base Small Gym NAD NAD 

60 60A Old 4” Brown Cove Base Small Gym NAD NAD 

60 60B Old 4” Brown Cove Base Small Gym NAD NAD 

61 61A Caulking to Sinks/Toilets Boys Locker Room NAD NAD 

61 61B Caulking to Sinks/Toilets Girls Locker Room NAD NAD 

62 62A Expansion Joint Caulk Exterior Auditorium Stairs NAD NAD 

62 62B Expansion Joint Caulk Exterior Auditorium Stairs NAD NAD 

63 63A Yellow Curtain, Front Layer Auditorium Stage NAD N/A 

63 63B Yellow Curtain, Front Layer Auditorium Stage NAD N/A 

64 64A Yellow Curtain, Back Layer Auditorium Stage NAD N/A 

64 64B Yellow Curtain, Back Layer Auditorium Stage NAD N/A 

65 65A Red Curtain, Front Layer Auditorium Stage NAD N/A 

65 65B Red Curtain, Front Layer Auditorium Stage NAD N/A 

66 66A Red Curtain, Back Layer Auditorium Stage NAD N/A 

66 66B Red Curtain, Back Layer Auditorium Stage NAD N/A 

67 67A Black Curtain Auditorium Stage NAD N/A 

67 67B Black Curtain Auditorium Stage NAD N/A 

68 68A Asphalt Coating, Top Layer Small Parking Lot NAD NAD 

68 68B Asphalt Coating, Top Layer Small Parking Lot NAD NAD 

69 69A Asphalt Coating, Top Layer Loop/Bus Turn Around NAD <1% Chrysotile 

69 69B Asphalt Coating, Top Layer Loop/Bus Turn Around NAD NAD 

70 70A Asphalt Coating, Top Layer Large Parking Lot NAD NAD 
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No. 
Material Location PLM Result TEM Result 

70 70B Asphalt Coating, Top Layer Large Parking Lot NAD NAD 

71 71A 2’x4’ Ceiling Tile, Pinhole Cafeteria NAD NAD 

71 71B 2’x4’ Ceiling Tile, Pinhole Cafeteria NAD NAD 

72 72A 2’x4’ Ceiling Tile, Textured Cafeteria NAD NAD 

72 72B 2’x4’ Ceiling Tile, Textured Cafeteria NAD NAD 
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Analyzed
Date   Asbestos  Fibrous   Non-FibrousTest Color

Non Asbestos

Test Report:Asbestos Analysis of Bulk Material

EMSL Analytical, Inc.
307 West 38th Street, New York, NY 10018
Phone/Fax: (212) 290-0051 / (212) 290-0058
http://www.EMSL.com manhattanlab@emsl.com

031509020
CustomerID: LBAP78
CustomerPO: 3001111.00
ProjectID:

EMSL Order:

Attn: Craig Napolitano
Louis Berger & Associates, PC
48 Wall St.
New York, NY 10005

Received: 03/26/15 6:00 PM

3001111.00/ MIDDLETOWN SCHOOLS/ TWIN TOWERS MIDDLE SCHOOL MIDDLETOWN, NY/ ROOFS/ ROOF RENOVATION

Fax:
Phone: (212) 612-7900

Project:

3/29/2015Analysis Date:
3/24/2015Collected:

01A
031509020-0001

Description ROOF M - STRUCTURAL WOOD FIBER DECK/ TECTUM

PLM NYS 198.1 Friable 3/29/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

None Detected

Not Analyzed

Not Analyzed

White

Sample ID
Homogeneity Homogeneous

No Vermiculite Detected.
PLM NYS 198.6  VCM Not Analyzed

Cellulose82.00% Non-fibrous (other)18.00%

01B
031509020-0002

Description ROOF M - STRUCTURAL WOOD FIBER DECK/ TECTUM

PLM NYS 198.1 Friable 3/29/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

None Detected

Not Analyzed

Not Analyzed

Tan/White

Sample ID
Homogeneity Homogeneous

No Vermiculite Detected.
PLM NYS 198.6  VCM Not Analyzed

Cellulose75.00% Non-fibrous (other)25.00%

02A
031509020-0003

Description ROOF M - FLASHING TAR

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected Black

Black

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

Chrysotile<1%
<1% Total

02B
031509020-0004

Description ROOF M - FLASHING TAR

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

03A
031509020-0005

Description ROOF M - COPING STONE CAULK

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Gray

Gray

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

Page 1Test Report 198VCM-7.30.1  Printed: 3/29/2015 11:38:01 PM

Initial Report From 03/29/2015  23:21:47

http://www.EMSL.com
mailto:manhattanlab@emsl.com


  Asbestos  Fibrous   Non-FibrousTest Color
Non Asbestos

Test Report:Asbestos Analysis of Bulk Material

EMSL Analytical, Inc.
307 West 38th Street, New York, NY 10018
Phone/Fax: (212) 290-0051 / (212) 290-0058
http://www.EMSL.com manhattanlab@emsl.com

031509020
CustomerID: LBAP78
CustomerPO: 3001111.00
ProjectID:

EMSL Order:

03B
031509020-0006

Description ROOF L - COPING STONE CAULK

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Gray

Gray

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

04A
031509020-0007

Description ROOF M - COPING STONE MORTAR

PLM NYS 198.1 Friable 3/29/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

None Detected

Not Analyzed

Not Analyzed

Gray

Sample ID
Homogeneity Homogeneous

No Vermiculite Detected.
PLM NYS 198.6  VCM Not Analyzed

Quartz45.00%
Mica3.00%
Non-fibrous (other)52.00%

04B
031509020-0008

Description ROOF L - COPING STONE MORTAR

PLM NYS 198.1 Friable 3/29/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

None Detected

Not Analyzed

Not Analyzed

Gray

Sample ID
Homogeneity Homogeneous

No Vermiculite Detected.
PLM NYS 198.6  VCM Not Analyzed

Quartz55.00%
Non-fibrous (other)45.00%

05A
031509020-0009

Description ROOF M - CAULK TO COPING STONE/ CAP FLASHING JOINT

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

05B
031509020-0010

Description ROOF M - CAULK TO COPING STONE/ CAP FLASHING JOINT

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

06A
031509020-0011

Description ROOF M - TAR ON SKYLIGHT/ MECHANICAL EQUIPMENT CURBS

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

Page 2Test Report 198VCM-7.30.1  Printed: 3/29/2015 11:38:01 PM

Initial Report From 03/29/2015  23:21:47
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  Asbestos  Fibrous   Non-FibrousTest Color
Non Asbestos

Test Report:Asbestos Analysis of Bulk Material

EMSL Analytical, Inc.
307 West 38th Street, New York, NY 10018
Phone/Fax: (212) 290-0051 / (212) 290-0058
http://www.EMSL.com manhattanlab@emsl.com

031509020
CustomerID: LBAP78
CustomerPO: 3001111.00
ProjectID:

EMSL Order:

06B
031509020-0012

Description ROOF M - TAR ON SKYLIGHT/ MECHANICAL EQUIPMENT CURBS

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

07A
031509020-0013

Description ROOF L - TAR/ VABOR BARRIER

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

07B
031509020-0014

Description ROOF K/ FLAT SECTION - TAR/ VABOR BARRIER

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

08A
031509020-0015

Description ROOF L - INSULATION/ PERLITE

PLM NYS 198.1 Friable 3/29/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

None Detected

Not Analyzed

Not Analyzed

Brown

Sample ID
Homogeneity Homogeneous

No Vermiculite Detected.
PLM NYS 198.6  VCM Not Analyzed

Cellulose45.00% Perlite42.00%
Non-fibrous (other)13.00%

08B
031509020-0016

Description ROOF K/ FLAT SECTION - INSULATION/ PERLITE

PLM NYS 198.1 Friable 3/29/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

None Detected

Not Analyzed

Not Analyzed

Tan

Sample ID
Homogeneity Homogeneous

No Vermiculite Detected.
PLM NYS 198.6  VCM Not Analyzed

Cellulose75.00% Perlite18.00%
Non-fibrous (other)7.00%

09A
031509020-0017

Description ROOF L - TAR WATER PROOFING

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

Page 3Test Report 198VCM-7.30.1  Printed: 3/29/2015 11:38:01 PM

Initial Report From 03/29/2015  23:21:47
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  Asbestos  Fibrous   Non-FibrousTest Color
Non Asbestos

Test Report:Asbestos Analysis of Bulk Material

EMSL Analytical, Inc.
307 West 38th Street, New York, NY 10018
Phone/Fax: (212) 290-0051 / (212) 290-0058
http://www.EMSL.com manhattanlab@emsl.com

031509020
CustomerID: LBAP78
CustomerPO: 3001111.00
ProjectID:

EMSL Order:

09B
031509020-0018

Description ROOF K/ FLAT SECTION - TAR WATER PROOFING

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

10A
031509020-0019

Description ROOF L - ROOF MEMBRANE

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

10B
031509020-0020

Description ROOF K/ FLAT SECTION - ROOF MEMBRANE

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

11A
031509020-0021

Description ROOF L - TAPERED EDGE FIBERBOARD

PLM NYS 198.1 Friable 3/29/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

None Detected

Not Analyzed

Not Analyzed

Brown

Sample ID
Homogeneity Homogeneous

No Vermiculite Detected.
PLM NYS 198.6  VCM Not Analyzed

Cellulose94.00% Non-fibrous (other)6.00%

11B
031509020-0022

Description ROOF L - TAPERED EDGE FIBERBOARD

PLM NYS 198.1 Friable 3/29/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

None Detected

Not Analyzed

Not Analyzed

Brown

Sample ID
Homogeneity Homogeneous

No Vermiculite Detected.
PLM NYS 198.6  VCM Not Analyzed

Cellulose97.00% Non-fibrous (other)3.00%

12A
031509020-0023

Description ROOF L - FLASHING TAR PAPER

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed
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  Asbestos  Fibrous   Non-FibrousTest Color
Non Asbestos

Test Report:Asbestos Analysis of Bulk Material

EMSL Analytical, Inc.
307 West 38th Street, New York, NY 10018
Phone/Fax: (212) 290-0051 / (212) 290-0058
http://www.EMSL.com manhattanlab@emsl.com

031509020
CustomerID: LBAP78
CustomerPO: 3001111.00
ProjectID:

EMSL Order:

12B
031509020-0024

Description ROOF L - FLASHING TAR PAPER

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

13A
031509020-0025

Description ROOF L - CAP FLASHING CAULK

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Gray

Gray

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

13B
031509020-0026

Description ROOF L - CAP FLASHING CAULK

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Gray

Gray

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

14A
031509020-0027

Description ROOF L - BRICK MORTAR

PLM NYS 198.1 Friable 3/29/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

None Detected

Not Analyzed

Not Analyzed

Gray

Sample ID
Homogeneity Homogeneous

No Vermiculite Detected.
PLM NYS 198.6  VCM Not Analyzed

Quartz42.00%
Non-fibrous (other)58.00%

14B
031509020-0028

Description ROOF L - BRICK MORTAR

PLM NYS 198.1 Friable 3/29/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

None Detected

Not Analyzed

Not Analyzed

Gray/White

Sample ID
Homogeneity Homogeneous

No Vermiculite Detected.
PLM NYS 198.6  VCM Not Analyzed

Quartz45.00%
Non-fibrous (other)55.00%

15A
031509020-0029

Description ROOF K/ ELEVATED SECTION - GYPSUM DECK

PLM NYS 198.1 Friable 3/29/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

None Detected

Not Analyzed

Not Analyzed

Gray

Sample ID
Homogeneity Homogeneous

No Vermiculite Detected.
PLM NYS 198.6  VCM Not Analyzed

Quartz10.00%
Gypsum55.00%
Non-fibrous (other)35.00%
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  Asbestos  Fibrous   Non-FibrousTest Color
Non Asbestos

Test Report:Asbestos Analysis of Bulk Material

EMSL Analytical, Inc.
307 West 38th Street, New York, NY 10018
Phone/Fax: (212) 290-0051 / (212) 290-0058
http://www.EMSL.com manhattanlab@emsl.com

031509020
CustomerID: LBAP78
CustomerPO: 3001111.00
ProjectID:

EMSL Order:

15B
031509020-0030

Description ROOF K/ ELEVATED SECTION - GYPSUM DECK

PLM NYS 198.1 Friable 3/29/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

None Detected

Not Analyzed

Not Analyzed

Gray

Sample ID
Homogeneity Homogeneous

No Vermiculite Detected.
PLM NYS 198.6  VCM Not Analyzed

Quartz8.00%
Gypsum64.00%
Non-fibrous (other)28.00%

16A
031509020-0031

Description ROOF K/ ELEVATED SECTION - INSULATION/ PERLITE

PLM NYS 198.1 Friable 3/29/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

None Detected

Not Analyzed

Not Analyzed

Brown

Sample ID
Homogeneity Homogeneous

No Vermiculite Detected.
PLM NYS 198.6  VCM Not Analyzed

Cellulose52.00% Perlite30.00%
Non-fibrous (other)18.00%

16B
031509020-0032

Description ROOF K/ ELEVATED SECTION - INSULATION/ PERLITE

PLM NYS 198.1 Friable 3/29/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

None Detected

Not Analyzed

Not Analyzed

Brown

Sample ID
Homogeneity Homogeneous

No Vermiculite Detected.
PLM NYS 198.6  VCM Not Analyzed

Cellulose45.00% Perlite35.00%
Non-fibrous (other)20.00%

17A
031509020-0033

Description ROOF K/ ELEVATED SECTION - TAR/ VAPOR BARRIER

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

17B
031509020-0034

Description ROOF K/ ELEVATED SECTION - TAR/ VAPOR BARRIER

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed
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  Asbestos  Fibrous   Non-FibrousTest Color
Non Asbestos

Test Report:Asbestos Analysis of Bulk Material

EMSL Analytical, Inc.
307 West 38th Street, New York, NY 10018
Phone/Fax: (212) 290-0051 / (212) 290-0058
http://www.EMSL.com manhattanlab@emsl.com

031509020
CustomerID: LBAP78
CustomerPO: 3001111.00
ProjectID:

EMSL Order:

18A
031509020-0035

Description ROOF K/ ELEVATED SECTION - FIBER BOARD

PLM NYS 198.1 Friable 3/29/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

None Detected

Not Analyzed

Not Analyzed

Brown

Sample ID
Homogeneity Homogeneous

No Vermiculite Detected.
PLM NYS 198.6  VCM Not Analyzed

Cellulose58.00% Perlite20.00%
Non-fibrous (other)22.00%

18B
031509020-0036

Description ROOF K/ ELEVATED SECTION - FIBER BOARD

PLM NYS 198.1 Friable 3/29/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

None Detected

Not Analyzed

Not Analyzed

Brown

Sample ID
Homogeneity Homogeneous

No Vermiculite Detected.
PLM NYS 198.6  VCM Not Analyzed

Cellulose80.00% Perlite12.00%
Non-fibrous (other)8.00%

19A
031509020-0037

Description ROOF K/ ELEVATED SECTION - TAR WATER PROOFING

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

19B
031509020-0038

Description ROOF K/ ELEVATED SECTION - TAR WATER PROOFING

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

20A
031509020-0039

Description ROOF K/ ELEVATED SECTION - ROOF MEMBRANE

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

20B
031509020-0040

Description ROOF K/ ELEVATED SECTION - ROOF MEMBRANE

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed
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  Asbestos  Fibrous   Non-FibrousTest Color
Non Asbestos

Test Report:Asbestos Analysis of Bulk Material

EMSL Analytical, Inc.
307 West 38th Street, New York, NY 10018
Phone/Fax: (212) 290-0051 / (212) 290-0058
http://www.EMSL.com manhattanlab@emsl.com

031509020
CustomerID: LBAP78
CustomerPO: 3001111.00
ProjectID:

EMSL Order:

21A
031509020-0041

Description ROOF K - TAR ON MECHANICAL EQUIPMENT CURBS

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

21B
031509020-0042

Description ROOF F - TAR ON MECHANICAL EQUIPMENT CURBS

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

22A
031509020-0043

Description ROOF F - MECHANICAL EQUIPMENT FLASHING

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

22B
031509020-0044

Description ROOF F - MECHANICAL EQUIPMENT FLASHING

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

23A
031509020-0045

Description ROOF F - PRE-CAST CONCRETE SLAB MORTAR

PLM NYS 198.1 Friable 3/29/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

None Detected

Not Analyzed

Not Analyzed

Gray

Sample ID
Homogeneity Homogeneous

No Vermiculite Detected.
PLM NYS 198.6  VCM Not Analyzed

Quartz52.00%
Non-fibrous (other)48.00%

23B
031509020-0046

Description ROOF F - PRE-CAST CONCRETE SLAB MORTAR

PLM NYS 198.1 Friable 3/29/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

None Detected

Not Analyzed

Not Analyzed

Gray

Sample ID
Homogeneity Homogeneous

No Vermiculite Detected.
PLM NYS 198.6  VCM Not Analyzed

Quartz35.00%
Ca Carbonate15.00%
Non-fibrous (other)50.00%
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  Asbestos  Fibrous   Non-FibrousTest Color
Non Asbestos

Test Report:Asbestos Analysis of Bulk Material

EMSL Analytical, Inc.
307 West 38th Street, New York, NY 10018
Phone/Fax: (212) 290-0051 / (212) 290-0058
http://www.EMSL.com manhattanlab@emsl.com

031509020
CustomerID: LBAP78
CustomerPO: 3001111.00
ProjectID:

EMSL Order:

24A
031509020-0047

Description ROOF O - TAR ASSOC. WITH FIBERGLASS LAYERS IN BUILT UP ROOFING SYSTEM

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

24B
031509020-0048

Description ROOF O - TAR ASSOC. WITH FIBERGLASS LAYERS IN BUILT UP ROOFING SYSTEM

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

25A
031509020-0049

Description ROOF O - CAP FLASHING CAULK/ TAN

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Gray

Gray

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

25B
031509020-0050

Description ROOF O - CAP FLASHING CAULK/ TAN

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Gray

Gray

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

26A
031509020-0051

Description ROOF O - CAP FLASHING CAULK/ RED

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Red

Red

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

26B
031509020-0052

Description ROOF O - CAP FLASHING CAULK/ RED

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Red

Red

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed
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  Asbestos  Fibrous   Non-FibrousTest Color
Non Asbestos

Test Report:Asbestos Analysis of Bulk Material

EMSL Analytical, Inc.
307 West 38th Street, New York, NY 10018
Phone/Fax: (212) 290-0051 / (212) 290-0058
http://www.EMSL.com manhattanlab@emsl.com

031509020
CustomerID: LBAP78
CustomerPO: 3001111.00
ProjectID:

EMSL Order:

27A
031509020-0053

Description ROOF O - CAP FLASHING CAULK/ GREY

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Gray

Gray

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

27B
031509020-0054

Description ROOF O - CAP FLASHING CAULK/ GREY

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Gray

Gray

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

28A
031509020-0055

Description ROOF O - TAR ON CAP FLASHING

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

28B
031509020-0056

Description ROOF O - TAR ON CAP FLASHING

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

29A
031509020-0057

Description ROOF O - CAP FLASHING CAULK/ WHITE

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

White

White

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

29B
031509020-0058

Description ROOF O - CAP FLASHING CAULK/ WHITE

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

White

White

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed
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  Asbestos  Fibrous   Non-FibrousTest Color
Non Asbestos

Test Report:Asbestos Analysis of Bulk Material

EMSL Analytical, Inc.
307 West 38th Street, New York, NY 10018
Phone/Fax: (212) 290-0051 / (212) 290-0058
http://www.EMSL.com manhattanlab@emsl.com

031509020
CustomerID: LBAP78
CustomerPO: 3001111.00
ProjectID:

EMSL Order:

30A
031509020-0059

Description ROOF Q - EXPANSION JOINT CAULK

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

White

White

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

30B
031509020-0060

Description ROOF Q - EXPANSION JOINT CAULK

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

White

White

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

31A
031509020-0061

Description ROOF Q - FAÇADE CORNER JOINT CAULK/ BLACK

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

31B
031509020-0062

Description ROOF Q - FAÇADE CORNER JOINT CAULK/ BLACK

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

32A
031509020-0063

Description ROOF Q - FAÇADE CORNER JOINT CAULK/ BROWN

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Gray

Gray

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

32B
031509020-0064

Description ROOF Q - FAÇADE CORNER JOINT CAULK/ BROWN

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Gray

Gray

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed
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  Asbestos  Fibrous   Non-FibrousTest Color
Non Asbestos

Test Report:Asbestos Analysis of Bulk Material

EMSL Analytical, Inc.
307 West 38th Street, New York, NY 10018
Phone/Fax: (212) 290-0051 / (212) 290-0058
http://www.EMSL.com manhattanlab@emsl.com

031509020
CustomerID: LBAP78
CustomerPO: 3001111.00
ProjectID:

EMSL Order:

33A
031509020-0065

Description ROOF Q - INSULATION/ PERLITE

PLM NYS 198.1 Friable 3/29/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

None Detected

Not Analyzed

Not Analyzed

Brown

Sample ID
Homogeneity Homogeneous

No Vermiculite Detected.
PLM NYS 198.6  VCM Not Analyzed

Cellulose50.00% Perlite25.00%
Non-fibrous (other)25.00%

33B
031509020-0066

Description ROOF Q - INSULATION/ PERLITE

PLM NYS 198.1 Friable 3/29/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

None Detected

Not Analyzed

Not Analyzed

Brown

Sample ID
Homogeneity Homogeneous

No Vermiculite Detected.
PLM NYS 198.6  VCM Not Analyzed

Cellulose40.00% Perlite40.00%
Non-fibrous (other)20.00%

34A
031509020-0067

Description ROOF Q - VAPOR BARRIER

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

34B
031509020-0068

Description ROOF Q - VAPOR BARRIER

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

35A
031509020-0069

Description ROOF Q - TAR MEMBRANE

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

35B
031509020-0070

Description ROOF Q - TAR MEMBRANE

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed
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  Asbestos  Fibrous   Non-FibrousTest Color
Non Asbestos

Test Report:Asbestos Analysis of Bulk Material

EMSL Analytical, Inc.
307 West 38th Street, New York, NY 10018
Phone/Fax: (212) 290-0051 / (212) 290-0058
http://www.EMSL.com manhattanlab@emsl.com

031509020
CustomerID: LBAP78
CustomerPO: 3001111.00
ProjectID:

EMSL Order:

36A
031509020-0071

Description ROOF Q - FLASHING TAR

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

36B
031509020-0072

Description ROOF Q - FLASHING TAR

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

37A
031509020-0073

Description ROOF I - CAP FLASHING CAULK/ LIGHT GREY

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Gray

Gray

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

37B
031509020-0074

Description ROOF C - CAP FLASHING CAULK/ LIGHT GREY

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Gray

Gray

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

38A
031509020-0075

Description ROOF I - TAR ASSOC. WITH CAP FLASHING

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

38B
031509020-0076

Description ROOF C - TAR ASSOC. WITH CAP FLASHING

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed
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  Asbestos  Fibrous   Non-FibrousTest Color
Non Asbestos

Test Report:Asbestos Analysis of Bulk Material

EMSL Analytical, Inc.
307 West 38th Street, New York, NY 10018
Phone/Fax: (212) 290-0051 / (212) 290-0058
http://www.EMSL.com manhattanlab@emsl.com

031509020
CustomerID: LBAP78
CustomerPO: 3001111.00
ProjectID:

EMSL Order:

39A
031509020-0077

Description ROOF H - CAULK ASSOC. WITH COPPER DECK/ COPING STONE SEAM

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/28/2015

Not Analyzed

Positive Stop (Not Analyzed)

Gray

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

6.3%  Chrysotile
6.3% Total

39B
031509020-0078

Description ROOF H - CAULK ASSOC. WITH COPPER DECK/ COPING STONE SEAM

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/28/2015

Not Analyzed

Positive Stop (Not Analyzed)

Positive Stop (Not Analyzed)

Sample ID
Homogeneity

PLM NYS 198.6  VCM Not Analyzed

40A
031509020-0079

Description ROOF D - CAP FLASHING CAULK/ OLD

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/28/2015

Not Analyzed

Positive Stop (Not Analyzed)

Gray

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

2.9%  Chrysotile
2.9% Total

40B
031509020-0080

Description ROOF C - CAP FLASHING CAULK/ OLD

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/28/2015

Not Analyzed

Positive Stop (Not Analyzed)

Positive Stop (Not Analyzed)

Sample ID
Homogeneity

PLM NYS 198.6  VCM Not Analyzed

41A
031509020-0081

Description ROOF I - CAP FLASHING CAULK/ DARK GREY

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/28/2015

Not Analyzed

Positive Stop (Not Analyzed)

Gray

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

4.4%  Chrysotile
4.4% Total

41B
031509020-0082

Description ROOF C - CAP FLASHING CAULK/ DARK GREY

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/28/2015

Not Analyzed

Positive Stop (Not Analyzed)

Positive Stop (Not Analyzed)

Sample ID
Homogeneity

PLM NYS 198.6  VCM Not Analyzed
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  Asbestos  Fibrous   Non-FibrousTest Color
Non Asbestos

Test Report:Asbestos Analysis of Bulk Material

EMSL Analytical, Inc.
307 West 38th Street, New York, NY 10018
Phone/Fax: (212) 290-0051 / (212) 290-0058
http://www.EMSL.com manhattanlab@emsl.com

031509020
CustomerID: LBAP78
CustomerPO: 3001111.00
ProjectID:

EMSL Order:

42A
031509020-0083

Description ROOF I - CAP FLASHING CAULK/ WHITE

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

White

White

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

42B
031509020-0084

Description ROOF C - CAP FLASHING CAULK/ WHITE

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

3/28/2015

3/29/2015

Not Analyzed

White

White

Sample ID
Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

Inconclusive : <1%Chrysotile
Inconclusive - <1% Total

Anthophyllite<1%
Chrysotile1.1%

1.1% Total
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  Asbestos  Fibrous   Non-FibrousTest Color
Non Asbestos

Test Report:Asbestos Analysis of Bulk Material

EMSL Analytical, Inc.
307 West 38th Street, New York, NY 10018
Phone/Fax: (212) 290-0051 / (212) 290-0058
http://www.EMSL.com manhattanlab@emsl.com

031509020
CustomerID: LBAP78
CustomerPO: 3001111.00
ProjectID:

EMSL Order:

-In New York State, TEM is currently the only method that can be used to determine if NOB  materials can be considered or treated as non-asbestos containing.  
All samples examined for the presence of vermiculite when analyzed via NYS 198.1.  
-NYS Guidelines for Vermiculite containing samples are available at http://www.wadsworth.org/labcert/elapcert/forms/VermiculiteInterimGuidance_Rev070913.pdf EMSL maintains 
liability limited to cost of analysis. This report relates only to the samples reported above and may not be reproduced, except in full, without written approval by EMSL.  EMSL bears no 
responsibility for sample collection activities or analytical method limitations.  Interpretation and use of test results are the responsibility of the client. Samples were received in good 
condition unless otherwise noted.
This report must not be used by the client to claim product certification, approval, or endorsement by NVLAP, NIST, or any agency of the federal government. This report may contain 
data that is not covered by the NVLAP accreditation.

NOB = Non Friable Organically Bound     N/A = Not Applicable   VCM = Vermiculite Containing Material

Leica #8 Ser. 9640013810UN0022 /Leica #11 Ser. 9640113773VM0031/ Leica #10 Ser. 964009735MW0103

Samples analyzed by EMSL Analytical, Inc. New York, NY NYS ELAP 11506

Report Comments:

Analysis Completed Date: 3/29/2015

Sample Receipt Date:: 3/26/2015 Sample Receipt Time: 6:00 PM

Analysis Completed Time: 7:50 PM

Analyst(s):

The samples in this report were submitted to EMSL for analysis by Asbestos Analysis of Bulk Materials via NYS ELAP 
Approved Methods.   The reference number for these samples is the EMSL Order ID above.  Please use this reference 
number when calling about these samples.  

Jon Williams PLM NYS 198.1 Friable (7) Shahrakur Mahmud PLM NYS 198.1 Friable (13)

Emmanuel Alberto PLM NYS 198.6 NOB (61) Feng Liang TEM NYS 198.4 NOB (34)

Helen Polanco TEM NYS 198.4 NOB (24)

James Hall, Laboratory Manager
or other approved signatory

Samples reviewed and approved by:
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Analyzed
Date   Asbestos  Fibrous   Non-FibrousTest Color

Non Asbestos

Test Report:Asbestos Analysis of Bulk Material

EMSL Analytical, Inc.
307 West 38th Street, New York, NY 10018
Phone/Fax: (212) 290-0051 / (212) 290-0058
http://www.EMSL.com manhattanlab@emsl.com

031509799
CustomerID: LBAP78
CustomerPO: 3001111.00
ProjectID:

EMSL Order:

Attn: Craig Napolitano
Louis Berger & Associates, PC
48 Wall St.
New York, NY 10005

Received: 04/02/15 6:02 PM

3001111.00/ MIDDLETON SCHOOLS/ TWIN TOWERS MIDDLE SCHOOL/ MIDDLETON, NY/ THROUGHOUT/ SCHOOL WIDE 

Fax:
Phone: (212) 612-7900

Project:

4/4/2015Analysis Date:
3/31/2015Collected:

43A
031509799-0001

Description BOILER ROOM - CANVAS WRAP TO FIBERGLASS INSULATION ON WATER TANK

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

4/4/2015

4/4/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

White

White

Sample ID

No Vermculite detected.

Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

43B
031509799-0002

Description BOILER ROOM - CANVAS WRAP TO FIBERGLASS INSULATION ON WATER TANK

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

4/4/2015

4/4/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

White

White

Sample ID

No Vermculite detected.

Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

43C
031509799-0003

Description BOILER ROOM - CANVAS WRAP TO FIBERGLASS INSULATION ON WATER TANK

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

4/4/2015

4/4/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

White

White

Sample ID

No Vermculite detected.

Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

44A
031509799-0004

Description BOILER ROOM - CEMENTITIOUS MATERIALS ASSOC. WITH BOILER

PLM NYS 198.1 Friable 4/4/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

Not Analyzed

Not Analyzed

Gray

Sample ID
Homogeneity Homogeneous

No Vermiculite Detected.
PLM NYS 198.6  VCM Not Analyzed

Chrysotile5.06%Quartz40.00%
Ca Carbonate20.00%
Non-fibrous (other)34.94%

44B
031509799-0005

Description BOILER ROOM - CEMENTITIOUS MATERIALS ASSOC. WITH BOILER

PLM NYS 198.1 Friable 4/4/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

Positive Stop

Not Analyzed

Not Analyzed

Sample ID
Homogeneity

PLM NYS 198.6  VCM Not Analyzed

Page 1Test Report 198VCM-7.30.1  Printed: 4/5/2015 5:36:16 PM
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  Asbestos  Fibrous   Non-FibrousTest Color
Non Asbestos

Test Report:Asbestos Analysis of Bulk Material

EMSL Analytical, Inc.
307 West 38th Street, New York, NY 10018
Phone/Fax: (212) 290-0051 / (212) 290-0058
http://www.EMSL.com manhattanlab@emsl.com

031509799
CustomerID: LBAP78
CustomerPO: 3001111.00
ProjectID:

EMSL Order:

44C
031509799-0006

Description BOILER ROOM - CEMENTITIOUS MATERIALS ASSOC. WITH BOILER

PLM NYS 198.1 Friable 4/4/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

Positive Stop

Not Analyzed

Not Analyzed

Sample ID
Homogeneity

PLM NYS 198.6  VCM Not Analyzed

45A
031509799-0007

Description BOILER ROOM - ROPE GASKET TO BOILERS

PLM NYS 198.1 Friable 4/4/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

None Detected

Not Analyzed

Not Analyzed

White

Sample ID
Homogeneity Homogeneous

No Vermiculite Detected.
PLM NYS 198.6  VCM Not Analyzed

Glass98.00% Non-fibrous (other)2.00%

45B
031509799-0008

Description BOILER ROOM - ROPE GASKET TO BOILERS

PLM NYS 198.1 Friable 4/4/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

None Detected

Not Analyzed

Not Analyzed

Tan/White

Sample ID
Homogeneity Homogeneous

No Vermiculite Detected.
PLM NYS 198.6  VCM Not Analyzed

Glass98.00% Non-fibrous (other)2.00%

46A
031509799-0009

Description BOILER ROOM - TAR ASSOC. WITH ROPE GASKET TO BOILER

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

4/4/2015

4/4/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID

No Vermculite detected.

Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

46B
031509799-0010

Description BOILER ROOM - TAR ASSOC. WITH ROPE GASKET TO BOILER

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

4/4/2015

4/4/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID

No Vermculite detected.

Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

47A
031509799-0011

Description BOILER ROOM - WATER TANK BRICK MORTAR

PLM NYS 198.1 Friable 4/4/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

Not Analyzed

Not Analyzed

Gray

Sample ID
Homogeneity Homogeneous

No Vermiculite Detected.
PLM NYS 198.6  VCM Not Analyzed

Chrysotile2.40%Quartz63.00%
Non-fibrous (other)34.60%

Page 2Test Report 198VCM-7.30.1  Printed: 4/5/2015 5:36:16 PM
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  Asbestos  Fibrous   Non-FibrousTest Color
Non Asbestos

Test Report:Asbestos Analysis of Bulk Material

EMSL Analytical, Inc.
307 West 38th Street, New York, NY 10018
Phone/Fax: (212) 290-0051 / (212) 290-0058
http://www.EMSL.com manhattanlab@emsl.com

031509799
CustomerID: LBAP78
CustomerPO: 3001111.00
ProjectID:

EMSL Order:

47B
031509799-0012

Description BOILER ROOM - WATER TANK BRICK MORTAR

PLM NYS 198.1 Friable 4/4/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

Positive Stop

Not Analyzed

Not Analyzed

Sample ID
Homogeneity

PLM NYS 198.6  VCM Not Analyzed

48A
031509799-0013

Description BOILER ROOM - PIPE GASKET, ORANGE

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

4/4/2015

4/4/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Red

Red

Sample ID

No Vermculite detected.

Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

48B
031509799-0014

Description BOILER ROOM - PIPE GASKET, ORANGE

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

4/4/2015

4/4/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Red

Red

Sample ID

No Vermculite detected.

Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

49A
031509799-0015

Description OUTSIDE CAFETERIA ENTRY DOORS - LEVELING COMPOUND

PLM NYS 198.1 Friable 4/4/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

None Detected

Not Analyzed

Not Analyzed

Gray

Sample ID
Homogeneity Homogeneous

No Vermiculite Detected.
PLM NYS 198.6  VCM Not Analyzed

Cellulose15.00% Quartz25.00%
Ca Carbonate35.00%
Non-fibrous (other)25.00%

49B
031509799-0016

Description OUTSIDE CAFETERIA ENTRY DOORS - LEVELING COMPOUND

PLM NYS 198.1 Friable 4/4/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

None Detected

Not Analyzed

Not Analyzed

Gray/Tan

Sample ID
Homogeneity Homogeneous

No Vermiculite Detected.
PLM NYS 198.6  VCM Not Analyzed

Cellulose18.00% Ca Carbonate40.00%
Non-fibrous (other)42.00%
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  Asbestos  Fibrous   Non-FibrousTest Color
Non Asbestos

Test Report:Asbestos Analysis of Bulk Material

EMSL Analytical, Inc.
307 West 38th Street, New York, NY 10018
Phone/Fax: (212) 290-0051 / (212) 290-0058
http://www.EMSL.com manhattanlab@emsl.com

031509799
CustomerID: LBAP78
CustomerPO: 3001111.00
ProjectID:

EMSL Order:

50A
031509799-0017

Description CAFETERIA - MASTIC TO 12"X12" FLOOR TILES

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

4/4/2015

4/4/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Yellow

Yellow

Sample ID

No Vermculite detected.

Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

50B
031509799-0018

Description CAFETERIA - MASTIC TO 12"X12" FLOOR TILES

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

4/4/2015

4/4/2015

Not Analyzed

Inconclusive: None Detected Yellow

Yellow

Sample ID

No Vermculite detected.

Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

Anthophyllite<1%
<1% Total

51A
031509799-0019

Description CAFETERIA - 12"X12" BLUE FLOOR TILE

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

4/4/2015

4/4/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Blue

Blue

Sample ID

No Vermculite detected.

Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

51B
031509799-0020

Description CAFETERIA - 12"X12" BLUE FLOOR TILE

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

4/4/2015

4/4/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Blue

Blue

Sample ID

No Vermculite detected.

Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

52A
031509799-0021

Description CAFETERIA - 12"X12" GREY FLOOR TILE

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

4/4/2015

4/4/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Gray

Gray

Sample ID

No Vermculite detected.

Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

52B
031509799-0022

Description CAFETERIA - 12"X12" GREY FLOOR TILE

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

4/4/2015

4/4/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Gray

Gray

Sample ID

No Vermculite detected.

Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed
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  Asbestos  Fibrous   Non-FibrousTest Color
Non Asbestos

Test Report:Asbestos Analysis of Bulk Material

EMSL Analytical, Inc.
307 West 38th Street, New York, NY 10018
Phone/Fax: (212) 290-0051 / (212) 290-0058
http://www.EMSL.com manhattanlab@emsl.com

031509799
CustomerID: LBAP78
CustomerPO: 3001111.00
ProjectID:

EMSL Order:

53A
031509799-0023

Description CAFETERIA - MASTIC TO LINOLEUM FLOORING

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

4/4/2015

4/4/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Yellow

Yellow

Sample ID

No Vermculite detected.

Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

53B
031509799-0024

Description CAFETERIA - MASTIC TO LINOLEUM FLOORING

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

4/4/2015

4/4/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Yellow

Yellow

Sample ID

No Vermculite detected.

Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

54A
031509799-0025

Description CAFETERIA - LINOLEUM FLOORING

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

4/4/2015

4/4/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Gray

Gray

Sample ID

No Vermculite detected.

Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

54B
031509799-0026

Description CAFETERIA - LINOLEUM FLOORING

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

4/4/2015

4/4/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Gray

Gray

Sample ID

No Vermculite detected.

Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

55A
031509799-0027

Description CAFETERIA - MASTIC TO 4" BLUE COVE BASE

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

4/4/2015

4/4/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Gray

Gray

Sample ID

No Vermculite detected.

Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

55B
031509799-0028

Description CAFETERIA - MASTIC TO 4" BLUE COVE BASE

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

4/4/2015

4/4/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Gray

Gray

Sample ID

No Vermculite detected.

Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed
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  Asbestos  Fibrous   Non-FibrousTest Color
Non Asbestos

Test Report:Asbestos Analysis of Bulk Material

EMSL Analytical, Inc.
307 West 38th Street, New York, NY 10018
Phone/Fax: (212) 290-0051 / (212) 290-0058
http://www.EMSL.com manhattanlab@emsl.com

031509799
CustomerID: LBAP78
CustomerPO: 3001111.00
ProjectID:

EMSL Order:

56A
031509799-0029

Description CAFETERIA - MASTIC TO 4" GREY COVE BASE

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

4/4/2015

4/4/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Yellow

Yellow

Sample ID

No Vermculite detected.

Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

56B
031509799-0030

Description CAFETERIA - MASTIC TO 4" GREY COVE BASE

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

4/4/2015

4/5/2015

Not Analyzed

Inconclusive: None Detected Yellow

Yellow

Sample ID

No Vermculite detected.

Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

Chrysotile<1%
<1% Total

57A
031509799-0031

Description SMALL GYM - MUDDED JOINTS

PLM NYS 198.1 Friable 4/4/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

None Detected

Not Analyzed

Not Analyzed

Gray

Sample ID
Homogeneity Homogeneous

No Vermiculite Detected.
PLM NYS 198.6  VCM Not Analyzed

Min. Wool45.00% Non-fibrous (other)55.00%

57B
031509799-0032

Description SMALL GYM - MUDDED JOINTS

PLM NYS 198.1 Friable 4/4/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

None Detected

Not Analyzed

Not Analyzed

Gray

Sample ID
Homogeneity Homogeneous

No Vermiculite Detected.
PLM NYS 198.6  VCM Not Analyzed

Min. Wool48.00% Non-fibrous (other)52.00%

57C
031509799-0033

Description SMALL GYM - MUDDED JOINTS

PLM NYS 198.1 Friable 4/4/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

None Detected

Not Analyzed

Not Analyzed

Gray

Sample ID
Homogeneity Homogeneous

No Vermiculite Detected.
PLM NYS 198.6  VCM Not Analyzed

Cellulose10.00%
Min. Wool22.00%

Ca Carbonate15.00%
Non-fibrous (other)53.00%
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  Asbestos  Fibrous   Non-FibrousTest Color
Non Asbestos

Test Report:Asbestos Analysis of Bulk Material

EMSL Analytical, Inc.
307 West 38th Street, New York, NY 10018
Phone/Fax: (212) 290-0051 / (212) 290-0058
http://www.EMSL.com manhattanlab@emsl.com

031509799
CustomerID: LBAP78
CustomerPO: 3001111.00
ProjectID:

EMSL Order:

58A
031509799-0034

Description OUTSIDE CAFETERIA ENTRY DOORS - TERRAZZO FLOORING

PLM NYS 198.1 Friable 4/4/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

None Detected

Not Analyzed

Not Analyzed

Gray

Sample ID
Homogeneity Homogeneous

No Vermiculite Detected.
PLM NYS 198.6  VCM Not Analyzed

Quartz40.00%
Ca Carbonate35.00%
Non-fibrous (other)25.00%

58B
031509799-0035

Description OUTSIDE SMALL GYM - TERRAZZO FLOORING

PLM NYS 198.1 Friable 4/4/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

None Detected

Not Analyzed

Not Analyzed

Gray/Green

Sample ID
Homogeneity Homogeneous

No Vermiculite Detected.
PLM NYS 198.6  VCM Not Analyzed

Ca Carbonate20.00%
Non-fibrous (other)80.00%

59A
031509799-0036

Description SMALL GYM - MASTIC TO OLD 4" BROWN COVE BASE

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

4/4/2015

4/5/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Brown

Brown

Sample ID

No Vermculite detected.

Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

59B
031509799-0037

Description SMALL GYM - MASTIC TO OLD 4" BROWN COVE BASE

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

4/4/2015

4/5/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Brown

Brown

Sample ID

No Vermculite detected.

Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

60A
031509799-0038

Description SMALL GYM - OLD 4" BROWN COVE BASE

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

4/4/2015

4/5/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

White

White

Sample ID

No Vermculite detected.

Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed
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  Asbestos  Fibrous   Non-FibrousTest Color
Non Asbestos

Test Report:Asbestos Analysis of Bulk Material

EMSL Analytical, Inc.
307 West 38th Street, New York, NY 10018
Phone/Fax: (212) 290-0051 / (212) 290-0058
http://www.EMSL.com manhattanlab@emsl.com

031509799
CustomerID: LBAP78
CustomerPO: 3001111.00
ProjectID:

EMSL Order:

60B
031509799-0039

Description BOYS LOCKER ROOM - OLD 4" BROWN COVE BASE

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

4/4/2015

4/5/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Brown

Brown

Sample ID

No Vermculite detected.

Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

61A
031509799-0040

Description GIRLS LOCKER ROOM - CAULKING TO SINKS/ TOILETS

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

4/4/2015

4/5/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

White

White

Sample ID

No Vermculite detected.

Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

61B
031509799-0041

Description EXTERIOR AUDITORIUM STAIRS - CAULKING TO SINKS/ TOILETS

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

4/4/2015

4/5/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

White

White

Sample ID

No Vermculite detected.

Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

62A
031509799-0042

Description EXTERIOR AUDITORIUM STAIRS - EXPANSION JOINT CAULK

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

4/4/2015

4/5/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Gray

Gray

Sample ID

No Vermculite detected.

Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

62B
031509799-0043

Description EXTERIOR AUDITORIUM STAIRS - EXPANSION JOINT CAULK

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

4/4/2015

4/5/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Gray

Gray

Sample ID

No Vermculite detected.

Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

63A
031509799-0044

Description AUDITORIUM STAGE - YELLOW CURTAIN, FRONT LAYER

PLM NYS 198.1 Friable 4/4/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

None Detected

Not Analyzed

Not Analyzed

Tan

Sample ID
Homogeneity Homogeneous

No Vermiculite Detected.
PLM NYS 198.6  VCM Not Analyzed

Cellulose92.00% Non-fibrous (other)8.00%
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  Asbestos  Fibrous   Non-FibrousTest Color
Non Asbestos

Test Report:Asbestos Analysis of Bulk Material

EMSL Analytical, Inc.
307 West 38th Street, New York, NY 10018
Phone/Fax: (212) 290-0051 / (212) 290-0058
http://www.EMSL.com manhattanlab@emsl.com

031509799
CustomerID: LBAP78
CustomerPO: 3001111.00
ProjectID:

EMSL Order:

63B
031509799-0045

Description AUDITORIUM STAGE - YELLOW CURTAIN, FRONT LAYER

PLM NYS 198.1 Friable 4/4/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

None Detected

Not Analyzed

Not Analyzed

Gold

Sample ID
Homogeneity Homogeneous

No Vermiculite Detected.
PLM NYS 198.6  VCM Not Analyzed

Cellulose80.00%
Synthetic8.00%

Non-fibrous (other)12.00%

64A
031509799-0046

Description AUDITORIUM STAGE - YELLOW CURTAIN, BACK LAYER

PLM NYS 198.1 Friable 4/4/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

None Detected

Not Analyzed

Not Analyzed

Tan

Sample ID
Homogeneity Homogeneous

No Vermiculite Detected.
PLM NYS 198.6  VCM Not Analyzed

Cellulose94.00% Non-fibrous (other)6.00%

64B
031509799-0047

Description AUDITORIUM STAGE - YELLOW CURTAIN, BACK LAYER

PLM NYS 198.1 Friable 4/4/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

None Detected

Not Analyzed

Not Analyzed

Tan

Sample ID
Homogeneity Homogeneous

No Vermiculite Detected.
PLM NYS 198.6  VCM Not Analyzed

Cellulose97.00% Non-fibrous (other)3.00%

65A
031509799-0048

Description AUDITORIUM STAGE - RED CURTAIN, FRONT LAYER

PLM NYS 198.1 Friable 4/4/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

None Detected

Not Analyzed

Not Analyzed

Red/Black

Sample ID
Homogeneity Homogeneous

No Vermiculite Detected.
PLM NYS 198.6  VCM Not Analyzed

Cellulose40.00%
Synthetic45.00%

Non-fibrous (other)15.00%

65B
031509799-0049

Description AUDITORIUM STAGE - RED CURTAIN, FRONT LAYER

PLM NYS 198.1 Friable 4/4/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

None Detected

Not Analyzed

Not Analyzed

Red/Black

Sample ID
Homogeneity Homogeneous

No Vermiculite Detected.
PLM NYS 198.6  VCM Not Analyzed

Synthetic98.00% Non-fibrous (other)2.00%
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  Asbestos  Fibrous   Non-FibrousTest Color
Non Asbestos

Test Report:Asbestos Analysis of Bulk Material

EMSL Analytical, Inc.
307 West 38th Street, New York, NY 10018
Phone/Fax: (212) 290-0051 / (212) 290-0058
http://www.EMSL.com manhattanlab@emsl.com

031509799
CustomerID: LBAP78
CustomerPO: 3001111.00
ProjectID:

EMSL Order:

66A
031509799-0050

Description AUDITORIUM STAGE - RED CURTAIN, BACK LAYER

PLM NYS 198.1 Friable 4/4/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

None Detected

Not Analyzed

Not Analyzed

Brown/Red

Sample ID
Homogeneity Homogeneous

No Vermiculite Detected.
PLM NYS 198.6  VCM Not Analyzed

Synthetic60.00% Non-fibrous (other)40.00%

66B
031509799-0051

Description AUDITORIUM STAGE - RED CURTAIN, BACK LAYER

PLM NYS 198.1 Friable 4/4/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

None Detected

Not Analyzed

Not Analyzed

Brown/Red

Sample ID
Homogeneity Homogeneous

No Vermiculite Detected.
PLM NYS 198.6  VCM Not Analyzed

Synthetic98.00% Non-fibrous (other)2.00%

67A
031509799-0052

Description AUDITORIUM STAGE - BLACK CURTAIN

PLM NYS 198.1 Friable 4/4/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

None Detected

Not Analyzed

Not Analyzed

Black

Sample ID
Homogeneity Homogeneous

No Vermiculite Detected.
PLM NYS 198.6  VCM Not Analyzed

Synthetic85.00% Non-fibrous (other)15.00%

67B
031509799-0053

Description AUDITORIUM STAGE - BLACK CURTAIN

PLM NYS 198.1 Friable 4/4/2015

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

None Detected

Not Analyzed

Not Analyzed

Black

Sample ID
Homogeneity Homogeneous

No Vermiculite Detected.
PLM NYS 198.6  VCM Not Analyzed

Synthetic98.00% Non-fibrous (other)2.00%

68A
031509799-0054

Description SMALL PARKING LOT - ASPHALT COATING, TOP LAYER

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

4/4/2015

4/5/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID

No Vermculite detected.

Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

68B
031509799-0055

Description SMALL PARKING LOT - ASPHALT COATING, TOP LAYER

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

4/4/2015

4/5/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID

No Vermculite detected.

Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed
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  Asbestos  Fibrous   Non-FibrousTest Color
Non Asbestos

Test Report:Asbestos Analysis of Bulk Material

EMSL Analytical, Inc.
307 West 38th Street, New York, NY 10018
Phone/Fax: (212) 290-0051 / (212) 290-0058
http://www.EMSL.com manhattanlab@emsl.com

031509799
CustomerID: LBAP78
CustomerPO: 3001111.00
ProjectID:

EMSL Order:

69A
031509799-0056

Description LOOP/ BUS TURN AROUND - ASPHALT COATING, TOP LAYER

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

4/4/2015

4/5/2015

Not Analyzed

Inconclusive: None Detected Black

Black

Sample ID

No Vermculite detected.

Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

Chrysotile<1%
<1% Total

69B
031509799-0057

Description LOOP/ BUS TURN AROUND - ASPHALT COATING, TOP LAYER

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

4/4/2015

4/5/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID

No Vermculite detected.

Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

70A
031509799-0058

Description LARGE PARKING LOT - ASPHALT COATING, TOP LAYER

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

4/4/2015

4/5/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID

No Vermculite detected.

Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

70B
031509799-0059

Description LARGE PARKING LOT - ASPHALT COATING, TOP LAYER

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

4/4/2015

4/5/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Black

Black

Sample ID

No Vermculite detected.

Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

71A
031509799-0060

Description CAFETERIA - 2'X4' CEILING TILE, PINHOLE

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

4/4/2015

4/5/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Gray

Gray

Sample ID

No Vermculite detected.

Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

71B
031509799-0061

Description CAFETERIA - 2'X4' CEILING TILE, PINHOLE

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

4/4/2015

4/5/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Gray

Gray

Sample ID

No Vermculite detected.

Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed
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  Asbestos  Fibrous   Non-FibrousTest Color
Non Asbestos

Test Report:Asbestos Analysis of Bulk Material

EMSL Analytical, Inc.
307 West 38th Street, New York, NY 10018
Phone/Fax: (212) 290-0051 / (212) 290-0058
http://www.EMSL.com manhattanlab@emsl.com

031509799
CustomerID: LBAP78
CustomerPO: 3001111.00
ProjectID:

EMSL Order:

72A
031509799-0062

Description CAFETERIA - 2'X4' CEILING TILE, TEXTURED

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

4/4/2015

4/5/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Gray

Gray

Sample ID

No Vermculite detected.

Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed

72B
031509799-0063

Description CAFETERIA - 2'X4' CEILING TILE, TEXTURED

PLM NYS 198.1 Friable

PLM NYS 198.6  NOB

TEM NYS 198.4  NOB

4/4/2015

4/5/2015

Not Analyzed

Inconclusive: None Detected 

None Detected

Gray

Gray

Sample ID

No Vermculite detected.

Homogeneity Heterogeneous

PLM NYS 198.6  VCM Not Analyzed
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  Asbestos  Fibrous   Non-FibrousTest Color
Non Asbestos

Test Report:Asbestos Analysis of Bulk Material

EMSL Analytical, Inc.
307 West 38th Street, New York, NY 10018
Phone/Fax: (212) 290-0051 / (212) 290-0058
http://www.EMSL.com manhattanlab@emsl.com

031509799
CustomerID: LBAP78
CustomerPO: 3001111.00
ProjectID:

EMSL Order:

-In New York State, TEM is currently the only method that can be used to determine if NOB  materials can be considered or treated as non-asbestos containing.  
All samples examined for the presence of vermiculite when analyzed via NYS 198.1.  
-NYS Guidelines for Vermiculite containing samples are available at http://www.wadsworth.org/labcert/elapcert/forms/VermiculiteInterimGuidance_Rev070913.pdf EMSL maintains 
liability limited to cost of analysis. This report relates only to the samples reported above and may not be reproduced, except in full, without written approval by EMSL.  EMSL bears no 
responsibility for sample collection activities or analytical method limitations.  Interpretation and use of test results are the responsibility of the client. Samples were received in good 
condition unless otherwise noted.
This report must not be used by the client to claim product certification, approval, or endorsement by NVLAP, NIST, or any agency of the federal government. This report may contain 
data that is not covered by the NVLAP accreditation.

NOB = Non Friable Organically Bound     N/A = Not Applicable   VCM = Vermiculite Containing Material

Samples analyzed by EMSL Analytical, Inc. New York, NY NYS ELAP 11506

Report Comments:

Analysis Completed Date: 4/4/2015

Sample Receipt Date:: 4/2/2015 Sample Receipt Time: 6:02 PM

Analysis Completed Time: 10:21 PM

Analyst(s):

The samples in this report were submitted to EMSL for analysis by Asbestos Analysis of Bulk Materials via NYS ELAP 
Approved Methods.   The reference number for these samples is the EMSL Order ID above.  Please use this reference 
number when calling about these samples.  

Jon Williams PLM NYS 198.1 Friable (9) Noel Anderson PLM NYS 198.1 Friable (12)

Kamel Alawawda PLM NYS 198.6 NOB (39) Feng Liang TEM NYS 198.4 NOB (19)

Wioletta Bis TEM NYS 198.4 NOB (20)

James Hall, Laboratory Manager
or other approved signatory

Samples reviewed and approved by:

Page 13THIS IS THE LAST PAGE OF THE REPORT.Test Report 198VCM-7.30.1  Printed: 4/5/2015 5:36:16 PM

Initial Report From 04/05/2015  17:36:16

http://www.EMSL.com
mailto:manhattanlab@emsl.com
http://www.wadsworth.org/labcert/elapcert/forms/VermiculiteInterimGuidance_Rev070913.pdf


                  Final Report of Environmental Inspection Services 
 

TWIN TOWERS MIDDLE SCHOOL Page - 24 LB PROJECT NO.: 3001111 

RENOVATION PROJECT  FINAL DATE: 4/17/15 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX C: 

ASBESTOS BULK SAMPLE LOCATION DRAWINGS 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 









                  Final Report of Environmental Inspection Services 
 

TWIN TOWERS MIDDLE SCHOOL Page - 25 LB PROJECT NO.: 3001111 

RENOVATION PROJECT  FINAL DATE: 4/17/15 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX D: 

ASBESTOS CONTAINING MATERIALS LOCATION 

DRAWINGS 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 







                  Final Report of Environmental Inspection Services 
 

TWIN TOWERS MIDDLE SCHOOL Page - 26 LB PROJECT NO.: 3001111 

RENOVATION PROJECT  FINAL DATE: 4/17/15 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX E: 

ADELAIDE LEAD XRF INSPECTION REPORT 

















































































































































































































                  Final Report of Environmental Inspection Services 
 

TWIN TOWERS MIDDLE SCHOOL Page - 27 LB PROJECT NO.: 3001111 

RENOVATION PROJECT  FINAL DATE: 4/17/15 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX F: 

PCB BULK SAMPLE FIELD DATA SHEETS 

WITH CHAIN OF CUSTODY 

AND LABORATORY RESULTS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Technical Report

prepared for:

Louis Berger & Associates, P.C.
48 Wall Street, 16th Floor

New York NY, 10005

Attention: Craig Napolitano

Report Date: 04/13/2015

Client Project ID: 3001111.00

York Project (SDG) No.: 15D0196

CT Cert. No. PH-0723 New Jersey Cert. No. CT-005 New York Cert. No. 10854 PA Cert. No. 68-04440

120 RESEARCH DRIVE FAX (203) 357-0166(203) 325-1371STRATFORD, CT 06615
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Client Sample IDYork Sample ID Matrix Date Collected Date Received

03-03A/03B/03C15D0196-01 Caulk 04/01/2015 04/06/2015

05-05A/05B/05C15D0196-02 Caulk 04/01/2015 04/06/2015

13-13A/13B/13C15D0196-03 Caulk 04/01/2015 04/06/2015

25-25A/25B/25C15D0196-04 Caulk 04/01/2015 04/06/2015

26-26A/26B/26C15D0196-05 Caulk 04/01/2015 04/06/2015

27-27A/27B/27C15D0196-06 Caulk 04/01/2015 04/06/2015

29-29A/29B/29C15D0196-07 Caulk 04/01/2015 04/06/2015

30-30A/30B/30C15D0196-08 Caulk 04/01/2015 04/06/2015

31-31A/31B/31C15D0196-09 Caulk 04/01/2015 04/06/2015

32-32A/32B/32C15D0196-10 Caulk 04/01/2015 04/06/2015

37-37A/37B/37C15D0196-11 Caulk 04/01/2015 04/06/2015

39-39A/39B/39C15D0196-12 Caulk 04/01/2015 04/06/2015

40-40A/40B/40C15D0196-13 Caulk 04/01/2015 04/06/2015

41-41A/41B/41C15D0196-14 Caulk 04/01/2015 04/06/2015

42-42A/42B/42C15D0196-15 Caulk 04/01/2015 04/06/2015

61-61A/61B/61C15D0196-16 Caulk 04/01/2015 04/06/2015

62-62A/62B/62C15D0196-17 Caulk 04/01/2015 04/06/2015

Client Project ID: 3001111.00

York Project (SDG) No.: 15D0196

Report Date: 04/13/2015

Attention: Craig Napolitano

New York NY, 10005

48 Wall Street, 16th Floor

Louis Berger & Associates, P.C.

Purpose and Results

This report contains the analytical data for the sample(s) identified on the attached chain-of-custody received in our laboratory 

on April 06, 2015 and listed below.  The project was identified as your project:  3001111.00.

The analyses were conducted utilizing appropriate EPA, Standard Methods, and ASTM methods as detailed in the data 

summary tables.

All samples were received in proper condition meeting the customary acceptance requirements for environmental samples 

except those indicated under the Notes section of this report.

All analyses met the method and laboratory standard operating procedure requirements except as indicated by any data flags, 

the meaning of which are explained in the attachment to this report, and case narrative if applicable.

The results of the analyses, which are all reported on dry weight basis (soils) unless otherwise noted, are detailed in the 

following pages.

Please contact Client Services at 203.325.1371 with any questions regarding this report.

[TOC_1] Introduction and Sample Cross Reference [
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General Notes for York Project (SDG) No.: 15D0196

1. The RLs and MDLs (Reporting Limit and Method Detection Limit respectively) reported are adjusted for any dilution necessary due to 

the levels of target and/or non-target analytes and matrix interference.  The RL(REPORTING LIMIT) is based upon the lowest 

standard utilized for the calibration where applicable.

2. Samples are retained for a period of thirty days after submittal of report, unless other arrangements are made.

3. York's liability for the above data is limited to the dollar value paid to York for the referenced project .

4. This report shall not be reproduced without the written approval of York Analytical Laboratories , Inc.

5. All samples were received in proper condition for analysis with proper documentation, unless otherwise noted.

6. All analyses conducted met method or Laboratory SOP requirements. See the Qualifiers and/or Narrative sections for further information.

7. It is noted that no analyses reported herein were subcontracted to another laboratory, unless noted in the report.

8. This report reflects results that relate only to the samples submitted on the attached chain-of-custody form(s) received by York.

Approved By:

Laboratory Director

Date: 04/13/2015

Benjamin Gulizia

OC_2]General Notes Relating to this Report[TOC]
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03-03A/03B/03C

York Project (SDG) No.

15D0196

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

April 1, 2015   3:00 pm 04/06/2015Caulk3001111.00

[TOC_2]03-03A/03B/03C[TOC]

15D0196-01

[TOC_3]Polychlorinated Biphenyls by GC/ECD[TOC]

Polychlorinated Biphenyls (PCB)

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

LOD/MDL

ND mg/kg 112674-11-2 JW04/08/2015 13:37 04/09/2015 19:110.5000.500 EPA 8082AAroclor 1016
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111104-28-2 JW04/08/2015 13:37 04/09/2015 19:110.5000.500 EPA 8082AAroclor 1221
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111141-16-5 JW04/08/2015 13:37 04/09/2015 19:110.5000.500 EPA 8082AAroclor 1232
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 153469-21-9 JW04/08/2015 13:37 04/09/2015 19:110.5000.500 EPA 8082AAroclor 1242
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 112672-29-6 JW04/08/2015 13:37 04/09/2015 19:110.5000.500 EPA 8082AAroclor 1248
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111097-69-1 JW04/08/2015 13:37 04/09/2015 19:110.5000.500 EPA 8082AAroclor 1254
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111096-82-5 JW04/08/2015 13:37 04/09/2015 19:110.5000.500 EPA 8082AAroclor 1260
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 11336-36-3 JW04/08/2015 13:37 04/09/2015 19:110.5000.500 EPA 8082A* Total PCBs
Certifications:

Surrogate Recoveries Result Acceptance Range

30-14098.5 %Surrogate: Tetrachloro-m-xylene877-09-8

30-140159 %Surrogate: Decachlorobiphenyl2051-24-3 GC-Sur

r

05-05A/05B/05C

York Project (SDG) No.

15D0196

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

April 1, 2015   3:00 pm 04/06/2015Caulk3001111.00

[TOC_2]05-05A/05B/05C[TOC]

15D0196-02

Polychlorinated Biphenyls (PCB)

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

LOD/MDL

ND mg/kg 112674-11-2 JW04/08/2015 13:37 04/09/2015 19:300.5000.500 EPA 8082AAroclor 1016
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111104-28-2 JW04/08/2015 13:37 04/09/2015 19:300.5000.500 EPA 8082AAroclor 1221
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111141-16-5 JW04/08/2015 13:37 04/09/2015 19:300.5000.500 EPA 8082AAroclor 1232
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 153469-21-9 JW04/08/2015 13:37 04/09/2015 19:300.5000.500 EPA 8082AAroclor 1242
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 112672-29-6 JW04/08/2015 13:37 04/09/2015 19:300.5000.500 EPA 8082AAroclor 1248
Certifications: NELAC-NY10854,CTDOH,NJDEP

[TOC_1]Sample Results[TOC]

120 RESEARCH DRIVE STRATFORD, CT 06615 (203) 325-1371 FAX (203) 357-0166
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05-05A/05B/05C

York Project (SDG) No.

15D0196

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

April 1, 2015   3:00 pm 04/06/2015Caulk3001111.00

15D0196-02

Polychlorinated Biphenyls (PCB)

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

LOD/MDL

ND mg/kg 111097-69-1 JW04/08/2015 13:37 04/09/2015 19:300.5000.500 EPA 8082AAroclor 1254
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111096-82-5 JW04/08/2015 13:37 04/09/2015 19:300.5000.500 EPA 8082AAroclor 1260
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 11336-36-3 JW04/08/2015 13:37 04/09/2015 19:300.5000.500 EPA 8082A* Total PCBs
Certifications:

Surrogate Recoveries Result Acceptance Range

30-14086.7 %Surrogate: Tetrachloro-m-xylene877-09-8

30-140159 %Surrogate: Decachlorobiphenyl2051-24-3 GC-Sur

r

13-13A/13B/13C

York Project (SDG) No.

15D0196

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

April 1, 2015   3:00 pm 04/06/2015Caulk3001111.00

[TOC_2]13-13A/13B/13C[TOC]

15D0196-03

Polychlorinated Biphenyls (PCB)

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

LOD/MDL

ND mg/kg 112674-11-2 JW04/08/2015 13:37 04/09/2015 19:490.5000.500 EPA 8082AAroclor 1016
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111104-28-2 JW04/08/2015 13:37 04/09/2015 19:490.5000.500 EPA 8082AAroclor 1221
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111141-16-5 JW04/08/2015 13:37 04/09/2015 19:490.5000.500 EPA 8082AAroclor 1232
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 153469-21-9 JW04/08/2015 13:37 04/09/2015 19:490.5000.500 EPA 8082AAroclor 1242
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 112672-29-6 JW04/08/2015 13:37 04/09/2015 19:490.5000.500 EPA 8082AAroclor 1248
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111097-69-1 JW04/08/2015 13:37 04/09/2015 19:490.5000.500 EPA 8082AAroclor 1254
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111096-82-5 JW04/08/2015 13:37 04/09/2015 19:490.5000.500 EPA 8082AAroclor 1260
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 11336-36-3 JW04/08/2015 13:37 04/09/2015 19:490.5000.500 EPA 8082A* Total PCBs
Certifications:

Surrogate Recoveries Result Acceptance Range

30-140102 %Surrogate: Tetrachloro-m-xylene877-09-8

30-140160 %Surrogate: Decachlorobiphenyl2051-24-3 GC-Sur

r

120 RESEARCH DRIVE STRATFORD, CT 06615 (203) 325-1371 FAX (203) 357-0166
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25-25A/25B/25C

York Project (SDG) No.

15D0196

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

April 1, 2015   3:00 pm 04/06/2015Caulk3001111.00

[TOC_2]25-25A/25B/25C[TOC]

15D0196-04

Polychlorinated Biphenyls (PCB)

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

LOD/MDL

ND mg/kg 112674-11-2 JW04/08/2015 13:37 04/09/2015 20:080.5000.500 EPA 8082AAroclor 1016
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111104-28-2 JW04/08/2015 13:37 04/09/2015 20:080.5000.500 EPA 8082AAroclor 1221
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111141-16-5 JW04/08/2015 13:37 04/09/2015 20:080.5000.500 EPA 8082AAroclor 1232
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 153469-21-9 JW04/08/2015 13:37 04/09/2015 20:080.5000.500 EPA 8082AAroclor 1242
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 112672-29-6 JW04/08/2015 13:37 04/09/2015 20:080.5000.500 EPA 8082AAroclor 1248
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111097-69-1 JW04/08/2015 13:37 04/09/2015 20:080.5000.500 EPA 8082AAroclor 1254
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111096-82-5 JW04/08/2015 13:37 04/09/2015 20:080.5000.500 EPA 8082AAroclor 1260
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 11336-36-3 JW04/08/2015 13:37 04/09/2015 20:080.5000.500 EPA 8082A* Total PCBs
Certifications:

Surrogate Recoveries Result Acceptance Range

30-14093.6 %Surrogate: Tetrachloro-m-xylene877-09-8

30-140156 %Surrogate: Decachlorobiphenyl2051-24-3 GC-Sur

r

26-26A/26B/26C

York Project (SDG) No.

15D0196

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

April 1, 2015   3:00 pm 04/06/2015Caulk3001111.00

[TOC_2]26-26A/26B/26C[TOC]

15D0196-05

Polychlorinated Biphenyls (PCB)

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

LOD/MDL

ND mg/kg 112674-11-2 JW04/08/2015 13:37 04/09/2015 20:270.5000.500 EPA 8082AAroclor 1016
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111104-28-2 JW04/08/2015 13:37 04/09/2015 20:270.5000.500 EPA 8082AAroclor 1221
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111141-16-5 JW04/08/2015 13:37 04/09/2015 20:270.5000.500 EPA 8082AAroclor 1232
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 153469-21-9 JW04/08/2015 13:37 04/09/2015 20:270.5000.500 EPA 8082AAroclor 1242
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 112672-29-6 JW04/08/2015 13:37 04/09/2015 20:270.5000.500 EPA 8082AAroclor 1248
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111097-69-1 JW04/08/2015 13:37 04/09/2015 20:270.5000.500 EPA 8082AAroclor 1254
Certifications: NELAC-NY10854,CTDOH,NJDEP

120 RESEARCH DRIVE STRATFORD, CT 06615 (203) 325-1371 FAX (203) 357-0166

Page 6 of 23



26-26A/26B/26C

York Project (SDG) No.

15D0196

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

April 1, 2015   3:00 pm 04/06/2015Caulk3001111.00

15D0196-05

Polychlorinated Biphenyls (PCB)

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

LOD/MDL

ND mg/kg 111096-82-5 JW04/08/2015 13:37 04/09/2015 20:270.5000.500 EPA 8082AAroclor 1260
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 11336-36-3 JW04/08/2015 13:37 04/09/2015 20:270.5000.500 EPA 8082A* Total PCBs
Certifications:

Surrogate Recoveries Result Acceptance Range

30-140101 %Surrogate: Tetrachloro-m-xylene877-09-8

30-140170 %Surrogate: Decachlorobiphenyl2051-24-3 GC-Sur

r

27-27A/27B/27C

York Project (SDG) No.

15D0196

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

April 1, 2015   3:00 pm 04/06/2015Caulk3001111.00

[TOC_2]27-27A/27B/27C[TOC]

15D0196-06

Polychlorinated Biphenyls (PCB)

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

LOD/MDL

ND mg/kg 112674-11-2 JW04/08/2015 13:37 04/09/2015 20:470.5000.500 EPA 8082AAroclor 1016
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111104-28-2 JW04/08/2015 13:37 04/09/2015 20:470.5000.500 EPA 8082AAroclor 1221
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111141-16-5 JW04/08/2015 13:37 04/09/2015 20:470.5000.500 EPA 8082AAroclor 1232
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 153469-21-9 JW04/08/2015 13:37 04/09/2015 20:470.5000.500 EPA 8082AAroclor 1242
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 112672-29-6 JW04/08/2015 13:37 04/09/2015 20:470.5000.500 EPA 8082AAroclor 1248
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111097-69-1 JW04/08/2015 13:37 04/09/2015 20:470.5000.500 EPA 8082AAroclor 1254
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111096-82-5 JW04/08/2015 13:37 04/09/2015 20:470.5000.500 EPA 8082AAroclor 1260
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 11336-36-3 JW04/08/2015 13:37 04/09/2015 20:470.5000.500 EPA 8082A* Total PCBs
Certifications:

Surrogate Recoveries Result Acceptance Range

30-14099.0 %Surrogate: Tetrachloro-m-xylene877-09-8

30-140163 %Surrogate: Decachlorobiphenyl2051-24-3 GC-Sur

r

120 RESEARCH DRIVE STRATFORD, CT 06615 (203) 325-1371 FAX (203) 357-0166
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29-29A/29B/29C

York Project (SDG) No.

15D0196

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

April 1, 2015   3:00 pm 04/06/2015Caulk3001111.00

[TOC_2]29-29A/29B/29C[TOC]

15D0196-07

Polychlorinated Biphenyls (PCB)

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

LOD/MDL

ND mg/kg 112674-11-2 JW04/08/2015 13:37 04/09/2015 21:060.5000.500 EPA 8082AAroclor 1016
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111104-28-2 JW04/08/2015 13:37 04/09/2015 21:060.5000.500 EPA 8082AAroclor 1221
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111141-16-5 JW04/08/2015 13:37 04/09/2015 21:060.5000.500 EPA 8082AAroclor 1232
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 153469-21-9 JW04/08/2015 13:37 04/09/2015 21:060.5000.500 EPA 8082AAroclor 1242
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 112672-29-6 JW04/08/2015 13:37 04/09/2015 21:060.5000.500 EPA 8082AAroclor 1248
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111097-69-1 JW04/08/2015 13:37 04/09/2015 21:060.5000.500 EPA 8082AAroclor 1254
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111096-82-5 JW04/08/2015 13:37 04/09/2015 21:060.5000.500 EPA 8082AAroclor 1260
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 11336-36-3 JW04/08/2015 13:37 04/09/2015 21:060.5000.500 EPA 8082A* Total PCBs
Certifications:

Surrogate Recoveries Result Acceptance Range

30-140100 %Surrogate: Tetrachloro-m-xylene877-09-8

30-140170 %Surrogate: Decachlorobiphenyl2051-24-3 GC-Sur

r

30-30A/30B/30C

York Project (SDG) No.

15D0196

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

April 1, 2015   3:00 pm 04/06/2015Caulk3001111.00

[TOC_2]30-30A/30B/30C[TOC]

15D0196-08

Polychlorinated Biphenyls (PCB)

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

LOD/MDL

ND mg/kg 112674-11-2 JW04/08/2015 13:37 04/09/2015 21:250.5000.500 EPA 8082AAroclor 1016
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111104-28-2 JW04/08/2015 13:37 04/09/2015 21:250.5000.500 EPA 8082AAroclor 1221
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111141-16-5 JW04/08/2015 13:37 04/09/2015 21:250.5000.500 EPA 8082AAroclor 1232
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 153469-21-9 JW04/08/2015 13:37 04/09/2015 21:250.5000.500 EPA 8082AAroclor 1242
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 112672-29-6 JW04/08/2015 13:37 04/09/2015 21:250.5000.500 EPA 8082AAroclor 1248
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111097-69-1 JW04/08/2015 13:37 04/09/2015 21:250.5000.500 EPA 8082AAroclor 1254
Certifications: NELAC-NY10854,CTDOH,NJDEP

120 RESEARCH DRIVE STRATFORD, CT 06615 (203) 325-1371 FAX (203) 357-0166
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30-30A/30B/30C

York Project (SDG) No.

15D0196

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

April 1, 2015   3:00 pm 04/06/2015Caulk3001111.00

15D0196-08

Polychlorinated Biphenyls (PCB)

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

LOD/MDL

ND mg/kg 111096-82-5 JW04/08/2015 13:37 04/09/2015 21:250.5000.500 EPA 8082AAroclor 1260
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 11336-36-3 JW04/08/2015 13:37 04/09/2015 21:250.5000.500 EPA 8082A* Total PCBs
Certifications:

Surrogate Recoveries Result Acceptance Range

30-140100 %Surrogate: Tetrachloro-m-xylene877-09-8

30-140163 %Surrogate: Decachlorobiphenyl2051-24-3 GC-Sur

r

31-31A/31B/31C

York Project (SDG) No.

15D0196

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

April 1, 2015   3:00 pm 04/06/2015Caulk3001111.00

[TOC_2]31-31A/31B/31C[TOC]

15D0196-09

Polychlorinated Biphenyls (PCB)

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

LOD/MDL

ND mg/kg 112674-11-2 JW04/08/2015 13:37 04/09/2015 21:440.5000.500 EPA 8082AAroclor 1016
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111104-28-2 JW04/08/2015 13:37 04/09/2015 21:440.5000.500 EPA 8082AAroclor 1221
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111141-16-5 JW04/08/2015 13:37 04/09/2015 21:440.5000.500 EPA 8082AAroclor 1232
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 153469-21-9 JW04/08/2015 13:37 04/09/2015 21:440.5000.500 EPA 8082AAroclor 1242
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 112672-29-6 JW04/08/2015 13:37 04/09/2015 21:440.5000.500 EPA 8082AAroclor 1248
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111097-69-1 JW04/08/2015 13:37 04/09/2015 21:440.5000.500 EPA 8082AAroclor 1254
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111096-82-5 JW04/08/2015 13:37 04/09/2015 21:440.5000.500 EPA 8082AAroclor 1260
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 11336-36-3 JW04/08/2015 13:37 04/09/2015 21:440.5000.500 EPA 8082A* Total PCBs
Certifications:

Surrogate Recoveries Result Acceptance Range

30-14093.6 %Surrogate: Tetrachloro-m-xylene877-09-8

30-140154 %Surrogate: Decachlorobiphenyl2051-24-3 GC-Sur

r

120 RESEARCH DRIVE STRATFORD, CT 06615 (203) 325-1371 FAX (203) 357-0166
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32-32A/32B/32C

York Project (SDG) No.

15D0196

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

April 1, 2015   3:00 pm 04/06/2015Caulk3001111.00

[TOC_2]32-32A/32B/32C[TOC]

15D0196-10

Polychlorinated Biphenyls (PCB)

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

LOD/MDL

ND mg/kg 112674-11-2 JW04/08/2015 13:37 04/09/2015 22:040.5000.500 EPA 8082AAroclor 1016
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111104-28-2 JW04/08/2015 13:37 04/09/2015 22:040.5000.500 EPA 8082AAroclor 1221
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111141-16-5 JW04/08/2015 13:37 04/09/2015 22:040.5000.500 EPA 8082AAroclor 1232
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 153469-21-9 JW04/08/2015 13:37 04/09/2015 22:040.5000.500 EPA 8082AAroclor 1242
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 112672-29-6 JW04/08/2015 13:37 04/09/2015 22:040.5000.500 EPA 8082AAroclor 1248
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111097-69-1 JW04/08/2015 13:37 04/09/2015 22:040.5000.500 EPA 8082AAroclor 1254
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111096-82-5 JW04/08/2015 13:37 04/09/2015 22:040.5000.500 EPA 8082AAroclor 1260
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 11336-36-3 JW04/08/2015 13:37 04/09/2015 22:040.5000.500 EPA 8082A* Total PCBs
Certifications:

Surrogate Recoveries Result Acceptance Range

30-14073.4 %Surrogate: Tetrachloro-m-xylene877-09-8

30-140109 %Surrogate: Decachlorobiphenyl2051-24-3

37-37A/37B/37C

York Project (SDG) No.

15D0196

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

April 1, 2015   3:00 pm 04/06/2015Caulk3001111.00

[TOC_2]37-37A/37B/37C[TOC]

15D0196-11

Polychlorinated Biphenyls (PCB)

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

LOD/MDL

ND mg/kg 112674-11-2 JW04/08/2015 13:37 04/09/2015 22:230.5000.500 EPA 8082AAroclor 1016
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111104-28-2 JW04/08/2015 13:37 04/09/2015 22:230.5000.500 EPA 8082AAroclor 1221
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111141-16-5 JW04/08/2015 13:37 04/09/2015 22:230.5000.500 EPA 8082AAroclor 1232
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 153469-21-9 JW04/08/2015 13:37 04/09/2015 22:230.5000.500 EPA 8082AAroclor 1242
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 112672-29-6 JW04/08/2015 13:37 04/09/2015 22:230.5000.500 EPA 8082AAroclor 1248
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111097-69-1 JW04/08/2015 13:37 04/09/2015 22:230.5000.500 EPA 8082AAroclor 1254
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111096-82-5 JW04/08/2015 13:37 04/09/2015 22:230.5000.500 EPA 8082AAroclor 1260
Certifications: NELAC-NY10854,CTDOH,NJDEP

120 RESEARCH DRIVE STRATFORD, CT 06615 (203) 325-1371 FAX (203) 357-0166
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37-37A/37B/37C

York Project (SDG) No.

15D0196

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

April 1, 2015   3:00 pm 04/06/2015Caulk3001111.00

15D0196-11

Polychlorinated Biphenyls (PCB)

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

LOD/MDL

ND mg/kg 11336-36-3 JW04/08/2015 13:37 04/09/2015 22:230.5000.500 EPA 8082A* Total PCBs
Certifications:

Surrogate Recoveries Result Acceptance Range

30-14081.3 %Surrogate: Tetrachloro-m-xylene877-09-8

30-140169 %Surrogate: Decachlorobiphenyl2051-24-3 GC-Sur

r

39-39A/39B/39C

York Project (SDG) No.

15D0196

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

April 1, 2015   3:00 pm 04/06/2015Caulk3001111.00

[TOC_2]39-39A/39B/39C[TOC]

15D0196-12

Polychlorinated Biphenyls (PCB)

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

LOD/MDL

ND mg/kg 112674-11-2 JW04/08/2015 13:37 04/09/2015 22:420.5000.500 EPA 8082AAroclor 1016
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111104-28-2 JW04/08/2015 13:37 04/09/2015 22:420.5000.500 EPA 8082AAroclor 1221
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111141-16-5 JW04/08/2015 13:37 04/09/2015 22:420.5000.500 EPA 8082AAroclor 1232
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 153469-21-9 JW04/08/2015 13:37 04/09/2015 22:420.5000.500 EPA 8082AAroclor 1242
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 112672-29-6 JW04/08/2015 13:37 04/09/2015 22:420.5000.500 EPA 8082AAroclor 1248
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111097-69-1 JW04/08/2015 13:37 04/09/2015 22:420.5000.500 EPA 8082AAroclor 1254
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111096-82-5 JW04/08/2015 13:37 04/09/2015 22:420.5000.500 EPA 8082AAroclor 1260
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 11336-36-3 JW04/08/2015 13:37 04/09/2015 22:420.5000.500 EPA 8082A* Total PCBs
Certifications:

Surrogate Recoveries Result Acceptance Range

30-14093.1 %Surrogate: Tetrachloro-m-xylene877-09-8

30-140165 %Surrogate: Decachlorobiphenyl2051-24-3 GC-Sur

r

120 RESEARCH DRIVE STRATFORD, CT 06615 (203) 325-1371 FAX (203) 357-0166
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40-40A/40B/40C

York Project (SDG) No.

15D0196

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

April 1, 2015   3:00 pm 04/06/2015Caulk3001111.00

[TOC_2]40-40A/40B/40C[TOC]

15D0196-13

Polychlorinated Biphenyls (PCB)

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

LOD/MDL

ND mg/kg 112674-11-2 JW04/08/2015 13:37 04/09/2015 19:530.5000.500 EPA 8082AAroclor 1016
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111104-28-2 JW04/08/2015 13:37 04/09/2015 19:530.5000.500 EPA 8082AAroclor 1221
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111141-16-5 JW04/08/2015 13:37 04/09/2015 19:530.5000.500 EPA 8082AAroclor 1232
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 153469-21-9 JW04/08/2015 13:37 04/09/2015 19:530.5000.500 EPA 8082AAroclor 1242
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 112672-29-6 JW04/08/2015 13:37 04/09/2015 19:530.5000.500 EPA 8082AAroclor 1248
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111097-69-1 JW04/08/2015 13:37 04/09/2015 19:530.5000.500 EPA 8082AAroclor 1254
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111096-82-5 JW04/08/2015 13:37 04/09/2015 19:530.5000.500 EPA 8082AAroclor 1260
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 11336-36-3 JW04/08/2015 13:37 04/09/2015 19:530.5000.500 EPA 8082A* Total PCBs
Certifications:

Surrogate Recoveries Result Acceptance Range

30-14088.7 %Surrogate: Tetrachloro-m-xylene877-09-8

30-14087.1 %Surrogate: Decachlorobiphenyl2051-24-3

41-41A/41B/41C

York Project (SDG) No.

15D0196

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

April 1, 2015   3:00 pm 04/06/2015Caulk3001111.00

[TOC_2]41-41A/41B/41C[TOC]

15D0196-14

Polychlorinated Biphenyls (PCB)

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

LOD/MDL

ND mg/kg 112674-11-2 JW04/08/2015 13:37 04/09/2015 20:220.5000.500 EPA 8082AAroclor 1016
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111104-28-2 JW04/08/2015 13:37 04/09/2015 20:220.5000.500 EPA 8082AAroclor 1221
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111141-16-5 JW04/08/2015 13:37 04/09/2015 20:220.5000.500 EPA 8082AAroclor 1232
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 153469-21-9 JW04/08/2015 13:37 04/09/2015 20:220.5000.500 EPA 8082AAroclor 1242
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 112672-29-6 JW04/08/2015 13:37 04/09/2015 20:220.5000.500 EPA 8082AAroclor 1248
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111097-69-1 JW04/08/2015 13:37 04/09/2015 20:220.5000.500 EPA 8082AAroclor 1254
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111096-82-5 JW04/08/2015 13:37 04/09/2015 20:220.5000.500 EPA 8082AAroclor 1260
Certifications: NELAC-NY10854,CTDOH,NJDEP

120 RESEARCH DRIVE STRATFORD, CT 06615 (203) 325-1371 FAX (203) 357-0166
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41-41A/41B/41C

York Project (SDG) No.

15D0196

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

April 1, 2015   3:00 pm 04/06/2015Caulk3001111.00

15D0196-14

Polychlorinated Biphenyls (PCB)

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

LOD/MDL

ND mg/kg 11336-36-3 JW04/08/2015 13:37 04/09/2015 20:220.5000.500 EPA 8082A* Total PCBs
Certifications:

Surrogate Recoveries Result Acceptance Range

30-14087.2 %Surrogate: Tetrachloro-m-xylene877-09-8

30-14085.6 %Surrogate: Decachlorobiphenyl2051-24-3

42-42A/42B/42C

York Project (SDG) No.

15D0196

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

April 1, 2015   3:00 pm 04/06/2015Caulk3001111.00

[TOC_2]42-42A/42B/42C[TOC]

15D0196-15

Polychlorinated Biphenyls (PCB)

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

LOD/MDL

ND mg/kg 112674-11-2 JW04/08/2015 13:37 04/09/2015 20:520.5000.500 EPA 8082AAroclor 1016
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111104-28-2 JW04/08/2015 13:37 04/09/2015 20:520.5000.500 EPA 8082AAroclor 1221
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111141-16-5 JW04/08/2015 13:37 04/09/2015 20:520.5000.500 EPA 8082AAroclor 1232
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 153469-21-9 JW04/08/2015 13:37 04/09/2015 20:520.5000.500 EPA 8082AAroclor 1242
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 112672-29-6 JW04/08/2015 13:37 04/09/2015 20:520.5000.500 EPA 8082AAroclor 1248
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111097-69-1 JW04/08/2015 13:37 04/09/2015 20:520.5000.500 EPA 8082AAroclor 1254
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111096-82-5 JW04/08/2015 13:37 04/09/2015 20:520.5000.500 EPA 8082AAroclor 1260
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 11336-36-3 JW04/08/2015 13:37 04/09/2015 20:520.5000.500 EPA 8082A* Total PCBs
Certifications:

Surrogate Recoveries Result Acceptance Range

30-14085.2 %Surrogate: Tetrachloro-m-xylene877-09-8

30-14082.1 %Surrogate: Decachlorobiphenyl2051-24-3

120 RESEARCH DRIVE STRATFORD, CT 06615 (203) 325-1371 FAX (203) 357-0166
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61-61A/61B/61C

York Project (SDG) No.

15D0196

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

April 1, 2015   3:00 pm 04/06/2015Caulk3001111.00

[TOC_2]61-61A/61B/61C[TOC]

15D0196-16

Polychlorinated Biphenyls (PCB)

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

LOD/MDL

ND mg/kg 112674-11-2 JW04/08/2015 13:37 04/09/2015 21:210.5000.500 EPA 8082AAroclor 1016
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111104-28-2 JW04/08/2015 13:37 04/09/2015 21:210.5000.500 EPA 8082AAroclor 1221
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111141-16-5 JW04/08/2015 13:37 04/09/2015 21:210.5000.500 EPA 8082AAroclor 1232
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 153469-21-9 JW04/08/2015 13:37 04/09/2015 21:210.5000.500 EPA 8082AAroclor 1242
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 112672-29-6 JW04/08/2015 13:37 04/09/2015 21:210.5000.500 EPA 8082AAroclor 1248
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111097-69-1 JW04/08/2015 13:37 04/09/2015 21:210.5000.500 EPA 8082AAroclor 1254
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111096-82-5 JW04/08/2015 13:37 04/09/2015 21:210.5000.500 EPA 8082AAroclor 1260
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 11336-36-3 JW04/08/2015 13:37 04/09/2015 21:210.5000.500 EPA 8082A* Total PCBs
Certifications:

Surrogate Recoveries Result Acceptance Range

30-14080.8 %Surrogate: Tetrachloro-m-xylene877-09-8

30-14060.2 %Surrogate: Decachlorobiphenyl2051-24-3

62-62A/62B/62C

York Project (SDG) No.

15D0196

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

April 1, 2015   3:00 pm 04/06/2015Caulk3001111.00

[TOC_2]62-62A/62B/62C[TOC]

15D0196-17

Polychlorinated Biphenyls (PCB)

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

LOD/MDL

ND mg/kg 112674-11-2 JW04/08/2015 13:37 04/09/2015 21:500.5000.500 EPA 8082AAroclor 1016
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111104-28-2 JW04/08/2015 13:37 04/09/2015 21:500.5000.500 EPA 8082AAroclor 1221
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111141-16-5 JW04/08/2015 13:37 04/09/2015 21:500.5000.500 EPA 8082AAroclor 1232
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 153469-21-9 JW04/08/2015 13:37 04/09/2015 21:500.5000.500 EPA 8082AAroclor 1242
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 112672-29-6 JW04/08/2015 13:37 04/09/2015 21:500.5000.500 EPA 8082AAroclor 1248
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111097-69-1 JW04/08/2015 13:37 04/09/2015 21:500.5000.500 EPA 8082AAroclor 1254
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111096-82-5 JW04/08/2015 13:37 04/09/2015 21:500.5000.500 EPA 8082AAroclor 1260
Certifications: NELAC-NY10854,CTDOH,NJDEP

120 RESEARCH DRIVE STRATFORD, CT 06615 (203) 325-1371 FAX (203) 357-0166

Page 14 of 23



62-62A/62B/62C

York Project (SDG) No.

15D0196

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

April 1, 2015   3:00 pm 04/06/2015Caulk3001111.00

15D0196-17

Polychlorinated Biphenyls (PCB)

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

LOD/MDL

ND mg/kg 11336-36-3 JW04/08/2015 13:37 04/09/2015 21:500.5000.500 EPA 8082A* Total PCBs
Certifications:

Surrogate Recoveries Result Acceptance Range

30-14080.8 %Surrogate: Tetrachloro-m-xylene877-09-8

30-14071.1 %Surrogate: Decachlorobiphenyl2051-24-3

120 RESEARCH DRIVE STRATFORD, CT 06615 (203) 325-1371 FAX (203) 357-0166
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Analytical Batch Summary

OC_1]Quality Batch Summary[TOC]

Batch ID: Preparation Method: Prepared By:BD50417 EPA 3550C SA

YORK Sample ID Client Sample ID Preparation Date

15D0196-01 03-03A/03B/03C 04/08/15 

15D0196-02 05-05A/05B/05C 04/08/15 

15D0196-03 13-13A/13B/13C 04/08/15 

15D0196-04 25-25A/25B/25C 04/08/15 

15D0196-05 26-26A/26B/26C 04/08/15 

15D0196-06 27-27A/27B/27C 04/08/15 

15D0196-07 29-29A/29B/29C 04/08/15 

15D0196-08 30-30A/30B/30C 04/08/15 

15D0196-09 31-31A/31B/31C 04/08/15 

15D0196-10 32-32A/32B/32C 04/08/15 

15D0196-11 37-37A/37B/37C 04/08/15 

15D0196-12 39-39A/39B/39C 04/08/15 

15D0196-13 40-40A/40B/40C 04/08/15 

15D0196-14 41-41A/41B/41C 04/08/15 

15D0196-15 42-42A/42B/42C 04/08/15 

15D0196-16 61-61A/61B/61C 04/08/15 

15D0196-17 62-62A/62B/62C 04/08/15 

BD50417-BLK1 Blank 04/08/15 

BD50417-BS1 LCS 04/08/15 

BD50417-BSD1 LCS Dup 04/08/15 

120 RESEARCH DRIVE STRATFORD, CT 06615 (203) 325-1371 FAX (203) 357-0166
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OC_1]QA/QC Summary Data[TOC]

Result Limit

Reporting

Units Level

Spike

Result

Source*

%REC

%REC

Limits RPD

RPD

Limit Flag  Analyte

Polychlorinated Biphenyls by GC/ECD - Quality Control Data

York Analytical Laboratories, Inc.

Flag 

OC_2]Polychlorinated Biphenyls by GC/ECD EPA 8082A[TOC]

Batch BD50417 - EPA 3550C

Blank (BD50417-BLK1) Prepared: 04/08/2015 Analyzed: 04/09/2015

mg/kgND 0.500Aroclor 1016

"ND 0.500Aroclor 1221

"ND 0.500Aroclor 1232

"ND 0.500Aroclor 1242

"ND 0.500Aroclor 1248

"ND 0.500Aroclor 1254

"ND 0.500Aroclor 1260

"ND 0.500Total PCBs

" 2.03 30-140Surrogate: Tetrachloro-m-xylene 68.51.39

" 2.01 30-140Surrogate: Decachlorobiphenyl 76.11.53

LCS (BD50417-BS1) Prepared: 04/08/2015 Analyzed: 04/09/2015

mg/kg10.6 0.500 10.0 40-130106Aroclor 1016

"10.5 0.500 10.0 40-130105Aroclor 1260

" 2.03 30-140Surrogate: Tetrachloro-m-xylene 90.11.83

" 2.01 30-140Surrogate: Decachlorobiphenyl 91.01.83

LCS Dup (BD50417-BSD1) Prepared: 04/08/2015 Analyzed: 04/09/2015

mg/kg10.7 0.500 10.0 2540-130107 0.917Aroclor 1016

"10.4 0.500 10.0 2540-130104 0.556Aroclor 1260

" 2.03 30-140Surrogate: Tetrachloro-m-xylene 93.61.90

" 2.01 30-140Surrogate: Decachlorobiphenyl 86.61.74

120 RESEARCH DRIVE STRATFORD, CT 06615 (203) 325-1371 FAX (203) 357-0166
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Notes and Definitions [TOC_1]Notes and Specific Data Flags[

GC-Surr Surrogate recovery outside of control limits. The data was accepted based on valid recovery of the alternate surrogate.

Relative Percent DifferenceRPD

Not reportedNR

NOT DETECTED - the analyte is not detected at the Reported to level (LOQ/RL or LOD/MDL)ND

Low Bias flag indicates that the recovery of the flagged analyte is below the laboratory or regulatory lower control limit.  The data user should take note 

that this analyte may be biased low but should evaluate multiple lines of evidence including the LCS and site-specific MS/MSD data to draw bias 

conclusions.  In cases where no site-specific MS/MSD was requested, only the LCS data can be used to evaluate such bias.

Low Bias

High Bias flag indicates that the recovery of the flagged analyte is above the laboratory or regulatory upper control limit.  The data user should take 

note that this analyte may be biased high but should evaluate multiple lines of evidence including the LCS and site-specific MS/MSD data to draw bias 

conclusions.  In cases where no site-specific MS/MSD was requested, only the LCS data can be used to evaluate such bias.

High Bias

Non-Dir. Non-dir. flag (Non-Directional Bias ) indicates that the Relative Percent Difference (RPD) (a measure of precision) among the MS and MSD data is 

outside the laboratory or regulatory control limit.  This alerts the data user where the MS and MSD are from site-specific samples that the RPD is high 

due to either non-homogeneous distribution of target analyte between the MS/MSD or indicates poor reproducibility for other reasons.

Wet The data has been reported on an as-received (wet weight) basis

REPORTING LIMIT - the minimum reportable value based upon the lowest point in the analyte calibration curve.

METHOD DETECTION LIMIT -  a statistically derived estimate of the minimum amount of a substance an analytical system can reliably detect with a 

99% confidence that the concentration of the substance is greater than zero.  This is based upon 40 CFR Part 136 Appendix B and applies only to EPA 

600 and 200 series methods.

RL

MDL

If EPA SW-846 method 8270 is included herein it is noted that the target compound N-nitrosodiphenylamine (NDPA) decomposes in the gas chromatographic inlet 

and cannot be separated from diphenylamine (DPA).  These results could actually represent 100% DPA, 100% NDPA or some combination of the two.  

For this reason, York reports the combined result for n-nitrosodiphenylamine and diphenylamine for either of these compounds as a combined concentration as 

Diphenylamine.

If Total PCBs are detected and the target aroclors reported are "Not detected",  the Total PCB value is reported due to the presence of either or both Aroclors 1262 and 

1268 which are non-target aroclors for some regulatory lists.

2-chloroethylvinyl ether readily breaks down under acidic conditions.  Samples that are acid preserved, including standards will exhibit breakdown. The data user 

should take note.

Semi-Volatile and Volatile analyses are reported down to the LOD/MDL, with values between the LOD/MDL and the LOQ being "J" flagged as estimated results.

Certification for pH is no longer offered by NYDOH ELAP.

*

LOQ LIMIT OF QUANTITATION - the minimum concentration of a target analyte that can be reported within a specified degree of confidence .  This is the 

lowest point in an analyte calibration curve that has been subjected to all steps of the processing/analysis and verified to meet defined criteria. This is 

based upon NELAC 2009 Standards and applies to all analyses.

LOD LIMIT OF DETECTION - a verified estimate of the minimum concentration of a substance in a given matrix that an analytical process can reliably 

detect.  This is based upon NELAC 2009 Standards and applies to all analyses conducted under the auspices of EPA SW-846.

Reported to This indicates that the data for a particular analysis is reported to either the LOD/MDL, or the LOQ/RL.  In cases where the "Reported to" is located 

above the LOD/MDL, any value between this and the LOQ represents an estimated value which is  "J" flagged accordingly. This applies to volatile and 

semi-volatile target compounds only.

Analyte is not certified or the state of the samples origination does not offer certification for the Analyte .

For analyses by EPA SW-846-8270D, the Limit of Quantitation (LOQ) reported for benzidine is based upon the lowest standard used for calibration and is not a 

verified LOQ due to this compound's propensity for oxidative losses during extraction/concentration procedures and non-reproducible chromatographic performance.

120 RESEARCH DRIVE STRATFORD, CT 06615 (203) 325-1371 FAX (203) 357-0166
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United States Department of Commerce
National Institute of Standards and Technology

Certificate of Accreditation to ISO/IEC 17025:2005

BULK ASBESTOS FIBER ANALYSIS

New York, NY

NVLAP LAB CODE:  101048-9

EMSL Analytical, Inc.

is accredited by the National Voluntary Laboratory Accreditation Program for specific services,
listed on the Scope of Accreditation, for:

This laboratory is accredited in accordance with the recognized International Standard ISO/IEC 17025:2005.
This accreditation demonstrates technical competence for a defined scope and the operation of a laboratory quality

management system (refer to joint ISO-ILAC-IAF Communique dated January 2009).

2014-07-01 through 2015-06-30

Effective dates For the National Institute of Standards and Technology

NVLAP-01C (REV. 2009-01-28)



307 W. 38th Street
New York, NY  10018

Jim Hall
Phone: 212-290-0051    Fax: 212-290-0058

EMSL Analytical, Inc.

E-Mail: ssiegel@emsl.com
  URL: http://www.emsl.com

SCOPE OF ACCREDITATION TO ISO/IEC 17025:2005

BULK ASBESTOS FIBER ANALYSIS (PLM) NVLAP LAB CODE 101048-9

NVLAP Code Designation / Description

18/A01 EPA 600/M4-82-020: Interim Method for the Determination of Asbestos in Bulk Insulation
Samples

18/A03 EPA 600/R-93/116: Method for the Determination of Asbestos in Bulk Building Materials

2014-07-01 through 2015-06-30

Page 1 of  1

Effective dates For the National Institute of Standards and Technology
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Photograph 1: Caulk Assoc. with Copper Deck/Coping Stone Seam, Cap Flashing Caulk, Old, Cap 

Flashing Caulk, Dark Grey & Cap Flashing Caulk, White 

 

 
Photograph 2: Cementitious Materials Assoc. with Boiler 
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Photograph 3: Water Tank Brick Mortar 
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CK03563

Wednesday, December 29, 2021

Sample ID#s:

Attn: Mr. Chris Slagle

Adelaide Environmental Health Assoc,Inc

1511 Route 22, Suite C24

Brewster, NY 10509

SDG ID: GCK03563

Project ID: MIDD 18116.04-IN

Sincerely yours,

Laboratory Director

Phyllis Shiller

If you are the client above and have any questions concerning this testing, please do 

not hesitate to contact Phoenix Client Services at ext.200.  The contents of this report 

cannot be discussed with anyone other than the client listed above without their 

written consent.

NELAC - #NY11301

CT Lab Registration #PH-0618

MA Lab Registration #M-CT007

ME Lab Registration #CT-007

NH Lab Registration #213693-A,B

NJ Lab Registration #CT-003

NY Lab Registration #11301

PA Lab Registration #68-03530

RI Lab Registration #63

UT Lab Registration #CT00007

VT Lab Registration #VT11301

This laboratory is in compliance with the NELAC requirements of procedures used 

except where indicated.

This report contains results for the parameters tested, under the sampling conditions 

described on the Chain Of Custody, as received by the laboratory.  This report is 

incomplete unless all pages indicated in the pagination at the bottom of the page are 

included.

A scanned version of the COC form accompanies the analytical report and is an exact 

duplicate of the original.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted 

in the sample comments.

587 East Middle Turnpike, P.O. Box 370, Manchester, CT 06040

Telephone (860) 645-1102   Fax (860) 645-0823
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Sample Id Cross Reference
December 29, 2021

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

SDG I.D.: GCK03563

Client Id Lab Id Matrix

Project ID: MIDD 18116.04-IN

PCB 1 PATCH CK03563 CAULK
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Sample Information Custody Information

Matrix:

Location Code:

Rush Request:

P.O.#:

Collected by:

Received by:

Analyzed by:

CAULK

ADELAIDE

Standard

12/17/21

CP

see "By" below

Laboratory Data

PCB 1 PATCH

Phoenix ID: CK03563

12/21/21

8:49

15:40

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Mr. Chris Slagle

Adelaide Environmental Health Assoc,Inc

1511 Route 22, Suite C24

Brewster, NY 10509

Analysis Report
December 29, 2021

Date Time

SDG ID: GCK03563

Client ID:

Project ID: MIDD 18116.04-IN

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045

              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

CompletedCaulk Extraction for PCB 12/23/21 B/X/C/Q SW3540C

PCB (Soxhlet SW3540C)
NDPCB-1016 1100 12/27/21 SC SW8082Aug/Kg 1

NDPCB-1221 1100 12/27/21 SC SW8082Aug/Kg 1

NDPCB-1232 1100 12/27/21 SC SW8082Aug/Kg 1

NDPCB-1242 1100 12/27/21 SC SW8082Aug/Kg 1

NDPCB-1248 1100 12/27/21 SC SW8082Aug/Kg 1

NDPCB-1254 1100 12/27/21 SC SW8082Aug/Kg 1

NDPCB-1260 1100 12/27/21 SC SW8082Aug/Kg 1

NDPCB-1262 1100 12/27/21 SC SW8082Aug/Kg 1

NDPCB-1268 1100 12/27/21 SC SW8082Aug/Kg 1

QA/QC Surrogates

59% DCBP 12/27/21 SC 30 - 150 %% 1

49% DCBP (Confirmation) 12/27/21 SC 30 - 150 %% 1

45% TCMX 12/27/21 SC 30 - 150 %% 1

42% TCMX (Confirmation) 12/27/21 SC 30 - 150 %% 1

Ver 1
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PCB 1 PATCH

Phoenix I.D.: CK03563

Client ID:

MIDD 18116.04-INProject ID:

Parameter Result
RL/
PQL Units Date/Time ByDilution Reference

Comments:

Results are reported on an ``as received`` basis, and are not corrected for dry weight.

PCB Comment:
Due to limited sample an elevated RL was reported.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director

December 29, 2021

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Rashmi Makol, Project Manager

RL/PQL=Reporting/Practical Quantitation Level (Equivalent to NELAC LOQ, Limit of Quantitation)   ND=Not Detected at RL/PQL  
BRL=Below Reporting Level  L=Biased Low
QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency.  Surrogate 
results(%) listed in the report are not "detected" compounds.

Ver 1
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QA/QC Data

Parameter
            Blk
Blank   RL

MS
%

MSD
%

MS
RPD

QA/QC Report
December 29, 2021

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

SDG I.D.: GCK03563

LCS
%

LCSD
%

LCS
RPD

%
Rec

Limits

%
RPD

Limits

QA/QC Batch 605935 (ug/Kg), QC Sample No: CK02748 10X (CK03563)

Polychlorinated Biphenyls
PCB-1016 ND 68 66 3.0 40 - 140 30170
PCB-1221 ND 40 - 140 30170
PCB-1232 ND 40 - 140 30170
PCB-1242 ND 40 - 140 30170
PCB-1248 ND 40 - 140 30170
PCB-1254 ND 40 - 140 30170
PCB-1260 ND 85 85 0.0 40 - 140 30170
PCB-1262 ND 40 - 140 30170
PCB-1268 ND 40 - 140 30170
% DCBP (Surrogate Rec) 90 101 98 3.0 30 - 150 30%
% DCBP (Surrogate Rec) (Confirm 79 81 80 1.2 30 - 150 30%
% TCMX (Surrogate Rec) 27 65 64 1.6 s30 - 150 30%
% TCMX (Surrogate Rec) (Confirm 29 68 67 1.5 s30 - 150 30%

A LCS and LCS Duplicate were performed instead of a matrix spike and matrix spike duplicate.

Comment:

s = This parameter is outside laboratory Blank Surrogate specified recovery limits.

MS - Matrix Spike
Phyllis Shiller, Laboratory Director

If there are any questions regarding this data, please call Phoenix Client Services at extension 200.

December 29, 2021
MS Dup - Matrix Spike Duplicate

RPD - Relative Percent Difference
LCS - Laboratory Control Sample
LCSD - Laboratory Control Sample Duplicate

NC - No Criteria
Intf - Interference
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Sample Criteria Exceedances ReportWednesday, December 29, 2021

Acode Phoenix Analyte CriteriaResult RLSampNo
Analysis

UnitsCriteria

GCK03563 - ADELAIDE
Criteria: None

RL
Criteria

State: NY

$PCB_SOXR PCB-1268 1000ND 1100 ug/KgCK03563 NY  /  Requested PCB RL  /  1000

$PCB_SOXR PCB-1262 1000ND 1100 ug/KgCK03563 NY  /  Requested PCB RL  /  1000

$PCB_SOXR PCB-1260 1000ND 1100 ug/KgCK03563 NY  /  Requested PCB RL  /  1000

$PCB_SOXR PCB-1254 1000ND 1100 ug/KgCK03563 NY  /  Requested PCB RL  /  1000

$PCB_SOXR PCB-1248 1000ND 1100 ug/KgCK03563 NY  /  Requested PCB RL  /  1000

$PCB_SOXR PCB-1242 1000ND 1100 ug/KgCK03563 NY  /  Requested PCB RL  /  1000

$PCB_SOXR PCB-1232 1000ND 1100 ug/KgCK03563 NY  /  Requested PCB RL  /  1000

$PCB_SOXR PCB-1221 1000ND 1100 ug/KgCK03563 NY  /  Requested PCB RL  /  1000

$PCB_SOXR PCB-1016 1000ND 1100 ug/KgCK03563 NY  /  Requested PCB RL  /  1000

Phoenix Laboratories does not assume responsibility for the data contained in this exceedance report.  It is provided as an additional tool to identify requested criteria exceedences.  All efforts are 
made to ensure the accuracy of the data (obtained from appropriate agencies).  A lack of exceedence information does not necessarily suggest conformance to the criteria.  It is ultimately the site 
professional's responsibility to determine appropriate compliance.
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Analysis Comments
December 29, 2021

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

SDG I.D.: GCK03563

The following analysis comments are made regarding exceptions to criteria not already noted in the Analysis Report or 
QA/QC Report: None.
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NY Temperature Narration
December 29, 2021

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

SDG I.D.: GCK03563

The samples in this delivery group were received at 1.0°C.
(Note acceptance criteria for relevant matrices is above freezing up to 6°C)
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APPENDIX C 
 

SAMPLE LOCATION MAPS 



SLM - 01
Roof outline for exterior  - Sample Location Map

**Drawing Not to Scale**
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Client Project No.

Samples 1,3,PCB1, 
PCB2

Samples 2,4



1511	Route	22
Brewster,	NY	10509

Phone:	(845)	278-7710
Fax:	(845)	278-7750

ISSUED	FOR:

Limited	HazMat	Survey

SURVEY	LOCATION:
Twin	Towers	Middle	School
112	Grand	Avenue
Middletown,	New	York	10940

Roof	-	Sample	Locations
**Drawing	Not	to	Scale**

CLIENT:
Superintendent	of	Buildings
and	Grounds
Enlarged	City	School
District	of	Middletown
223	Wisner	Avenue
Middletown,	New	York	10940-3240

SLM	-	02

DRAWING	PREPARED	BY:
Robert	See

ADELAIDE	PROJECT	NO.:
MIDD:18116.04-IN

DRAWING	VERSION: No.	1

DATE: 01/05/2022

Sample# 2-1 
PCB1(12-17-21) Sample# 2-2



 

 

 

APPENDIX D 

PERSONNEL CERTIFICATIONS 



 

New York State – Department of Labor 
Division of Safety and Health  
License and Certificate Unit 
State Campus, Building 12 

Albany, NY  12240 

 
ASBESTOS HANDLING LICENSE 

Adelaide Environmental Health Associates, Inc.  
Suite C24 
1511 Route 22 
  
Brewster, NY  10509 
  

 

FILE NUMBER:  99-0656 
LICENSE NUMBER:  29305 
LICENSE CLASS:  RESTRICTED 
DATE OF ISSUE:  06/02/2021 
EXPIRATION DATE:  07/31/2022 

 

Duly Authorized Representative – John Soter:  

 

 This license has been issued in accordance with applicable provisions of Article 30 of the Labor Law of New York State and of  
 the New York State Codes, Rules and Regulations (12 NYCRR Part 56).  It is subject to suspension or revocation for a (1)  
 serious violation of state, federal or local laws with regard to the conduct of an asbestos project, or (2) demonstrated lack of  
 responsibility in the conduct of any job involving asbestos or asbestos material. 

 This license is valid only for the contractor named above and this license or a photocopy must be prominently displayed at the  
 asbestos project worksite.  This license verifies that all persons employed by the licensee on an asbestos project in New York  
 State have been issued an Asbestos Certificate, appropriate for the type of work they perform, by the New York State  
 Department of Labor. 

 

  

  

 Amy Phillips, Director 
SH 432 (8/12) For the Commissioner of Labor 



Adelaide Environmental Health Associates, Inc

has fulfilled the requirements of the Toxic Substances Control Act (TSCA) Section 402, and has
received certification to conduct lead-based paint renovation, repair, and painting activities pursuant

to 40 CFR Part 745.89

All EPA Administered States, Tribes, and Territories

This certification is valid from the date of issuance and expires December 05, 2022

Certification #

NAT-15081-2

Issued On

June 21, 2017

Michelle Price, Chief

Lead, Heavy Metals, and Inorganics Branch





Robert A See

has fulfilled the requirements of the Toxic Substances Control Act (TSCA) Section 402, and has
received certification to conduct lead-based paint activities pursuant to 40 CFR Part 745.226 as:

All EPA Administered Lead-based Paint Activities Program States, Tribes and Territories

This certification is valid from the date of issuance and expires July 22, 2023

Certification #

LBP-R-101137-2

Issued On

May 14, 2020

Susan Schulz, Acting Chief

Chemicals and Multimedia Programs Branch

Risk Assessor



NEW YORK STATE DEPARTMENT OF HEALTH 
WADSWORTH CENTER 

. 

* 
Expires 12:01 AM April 01, 2022 
Issued April 01, 2021 

' 

1.;= -t;@'..Y:!I~ 

CERTIFICATE OF APPROVAL FOR LABORATORY SERVICE 
Issued in accordance with and pursuant to section 502 Public Health Law of New York State 

MS. PHYLLIS SHILLER NY Lab ld No: 11301 
PHOENIX ENVIRONMENTAL LABS 
587 EAST MIDDLE TURNPIKE 
MANCHESTER, CT 06040 

is hereby APPROVED as an Environmental Laboratory in conformance with the 
National Environmental Laboratory Accreditation Conference Standards (2016) for the category 

ENVIRONMENTAL ANALYSES NON POTABLE WATER 

Polychlorinated Biphenyls 

Aroclor 1242 (PCB-1242) 

Aroclor 1248 (PCB-1248) 

Aroclor 1254 (PCB-1254) 

Aroclor 1260 (PCB-1260) 

Aroclor 1262 (PCB-1262) 

Aroclor 1268 (PCB-1268) 

PCB 101 

PCB 105 

PCB 118 

PCB 128 

PCB 138 

PCB 153 

PCB 170 

PCB18 

PCB 180 

PCB 183 

PCB 184 

PCB 187 

PCB 195 

PCB 206 

PCB 209 

PCB28 

Serial No.: 62925 

All approved analytes are listed below: 

EPA8082A 

EPA608.3 

EPA8082A 

EPA608.3 

EPA8082A 

EPA608.3 

EPA8082A 

EPA608.3 

EPA8082A 

EPA8082A 

EPA8082A 

EPA8082A 

EPA8082A 

EPA8082A 

EPA8082A 

EPA8082A 

EPA8082A 

EPA8082A 

EPA8082A 

EPA8082A 

EPA8082A 

EPA8082A 

EPA8082A 

EPA8082A 

EPA8082A 

EPA8082A 

Polychlorinated Biphenyls 

PCB44 

PCB49 

PCB 52 

PCB66 

PCBS 

PCB 87 

PCB Congeners, Total 

Polynuclear Aromatics 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a )anthracene 

Benzo{a)pyrene 

Benzo(b )fluoranthene 

Property of the New York State Department of Health. Certifteates are valid only at the address 
shown, must be conspicuously posted, and are printed on secure paper. Continued accreditation depends 
on successful ongoing participation in the Program. Consumers are urged to call (518) 485-5570 to 
verify the laboratory's accreditation status. 
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EPA8082A 

EPA8082A 

EPA8082A 

EPA8082A 

EPA8082A 

EPA8082A 

EPA8082A 

EPA625.1 

EPA8270D 

EPA8270E 

EPA625.1 

EPA8270D 

EPA8270E 

EPA625.1 

EPA8270D 

EPA8270E 

EPA625.1 

EPA8270D 

EPA8270E 

EPA625.1 

EPA8270D 

EPA8270E 

EPA625.1 

EPA8270D 



NEW YORK STATE DEPARTMENT OF HEALTH 
WADSWORTH CENTER 

Expires 12:01 AM April 01, 2022 
Issued April 01, 2021 

CERTIFICATE OF APPROVAL FOR LABORATORY SERVICE 
Issued in accordance with and pursuant to section 502 Public Health Law of New York State 

MS. PHYLLIS SHILLER NY Lab ld No: 11301 
PHOENIX ENVIRONMENTAL LABS 
587 EAST MIDDLE TURNPIKE 
MANCHESTER, CT 06040 

is hereby APPROVED as an Environmental Laboratory in conformance with the 
National Environmental Laboratory Accreditation Conference Standards (2016) for the category 

ENVIRONMENTAL ANALYSES SOLID AND HAZARDOUS WASTE 
All approved analytes are listed below: 

Phthalate Esters Polychlorinated Biphenyls 

Di-n-octyl phthalate EPA8270E PCB 153 

Polychlorinated Biphenyls 
PCB 170 

Aroclor 1016 (PCB-1016) 
PCB 18 

EPA8082A 

Aroclor 1016 (PCB-1016) in Oil 
PCB 180 

EPA8082A 

Aroclor 1221 (PCB-1221) EPA8082A 
PCB 183 

Aroclor 1221 (PCB-1221) in Oil 
PCB 184 

EPA8082A 

Aroclor 1232 (PCB-1232) 
PCB 187 

EPA8082A 

Aroclor 1232 (PCB-1232) in Oil EPA8082A 
PCB 195 

Aroclor 1242 (PCB-1242) EPA8082A 
PCB 206 

Aroclor 1242 (PCB-1242) in Oil EPA8082A 
PCB 209 

Aroclor 1248 (PCB-1248) EPA8082A 
PCB 28 

Aroclor 1248 (PCB-1248) in Oil 
PCB 44 

EPA8082A 

Aroclor 1254 (PCB-1254) 
PCB49 

EPA8082A 

Aroclor 1254 (PCB-1254) In Oil EPA8082A 
PCB 52 

Aroclor 1260 (PCB-1260) EPA8082A 
PCB66 

Aroclor 1260 (PCB-1260) in Oil 
PCB 8 

EPA8082A 

Aroclor 1262 (PCB-1262) 
PCB 87 

EPA8082A 

Aroclor 1262 (PCB-1262) in Oil EPA8082A 
PCB Congeners, Total 

Aroclor 1268 (PCB-1268) EPA8082A Polynuclear Aromatic Hydrocarbons 

Aroclor 1268 (PCB-1268) in Oil EPA8082A Acenaphthene 

PCB 101 EPA8082A 

PCB 105 EPA8082A Acenaphthylene 

PCB 118 EPA8082A 

PCB 128 EPA8082A Anthracene 

PCB 138 EPA8082A 

Serial No.: 62926 
Property of the New York State Department of Health. Certificates are valid only at the address 
shown, must be conspicuously posted, and are printed on secure paper. Continued accreditation depends 
on successful ongoing participation in the Program. Consumers are urged to call {518) 485-5570 to 
verify the laboratory's accreditation status. 
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EPA8082A 

EPA8082A 

EPA8082A 

EPA8082A 

EPA8082A 

EPA8082A 

EPA8082A 

EPA8082A 

EPA8082A 

EPA8082A 

EPA8082A 

EPA8082A 

EPA8082A 

EPA8082A 

EPA8082A 

EPA8082A 

EPA8082A 

EPA8082A 

EPA8270D 

EPA8270E 

EPA8270D 

EPA8270E 

EPA8270D 

EPA8270E 



NEW YORK STATE DEPARTMENT OF HEALTH 
WADSWORTH CENTER 

Expires 12:01 AM April 01, 2022 
Issued April 01, 2021 

CERTIFICATE OF APPROVAL FOR LABORATORY SERVICE 
Issued in accordance with and pursuant to section 502 Public Health Law of New York State 

MS. PHYLLIS SHILLER NY Lab ld No: 11301 
PHOENIX ENVIRONMENTAL LABS 
587 EAST MIDDLE TURNPIKE 
MANCHESTER, CT 06040 

is hereby APPROVED as an Environmental Laboratory in conformance with the 
National Environmental Laboratory Accreditation Conference Standards (2016) for the category 
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RE: W.O.: # 11078.01, 
LIMITED PHASE II ENVIRONMENTAL SITE ASSESSMENT (ESA) REPORT, 

 TWIN TOWERS MIDDLE SCHOOL, 
100 GRAND AVENUE, 
MIDDLETOWN, NEW YORK 10940

 

1.0 SITE DESCRIPTION AND BACKGROUND 
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2.0 FIELD INVESTIGATION AND SAMPLING 
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Table 1: Soil Sampling Summary Table 

Boring 
ID 

Depth 
(feet bgs) 

PID Reading 
(ppm) 

Comments Sample ID 
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Boring 
ID 

Depth 
(feet bgs) 

PID Reading 
(ppm) 

Comments Sample ID 

 
3.0 ANALYTICAL TEST RESULTS 

Table 2: Soil Analytical Parameter Summary 

Parameter Method 
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4.0 FINDINGS 
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5.0 CONCLUSIONS AND RECOMMENDATIONS 

6.0 LIMITATIONS 

 

 

TECTONIC ENGINEERING CONSULTANTS, GEOLOGISTS & LAND SURVEYOURS, D.P.C. 
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Approximate Boring Locations

Boring Latitude Longitude
B-1 41.450752 -74.404209
B-2 41.450991 -74.404223
B-3 41.451214 -74.403808
B-4 41.452178 -74.404442
B-5 41.450313 -74.404475
B-6 41.450453 -74.404683
B-7 41.450600 -74.404535
B-8 41.450626 -74.404899
B-9 41.450860 -74.403959
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SAMPLE ID:
Part 375 /   

CP-51

Part 375 / 

 CP-51

Part 375 /

 CP-51

Part 375 /

 CP-51

Part 375 /

CP-51

Part 375 /

CP-51

Part 375 /

CP-51

LAB ID: Unrestricted Residential Restricted Commercial Industrial Protection of Protection of

COLLECTION DATE: Use Use Residential Use Use Ecological Groundwater

SAMPLE MATRIX: Use Resources

SAMPLE UNITS: ppm ppm ppm ppm ppm ppm ppm

Metals

Aluminum NS NS NS NS NS 10,000 NS 15,200 14,900 3,550 18,000 14,700 16,300 13,600 22,200

Arsenic 13 16 16 16 16 13 16 4.70 3.63 3.36 7.04 3.29 4.34 3.24 3.78

Barium 350 400 400 400 10,000 433 820 54.5 57.9 38.1 63.9 77.9 86.0 71.7 62.0

Beryllium 7.2 14 72 590 2,700 10 47 0.602 0.568 ND 0.854 0.593 0.677 0.213 0.962

Cadmium 2.5 2.5 4.3 9.3 60 4 7.5 ND 1.09 ND ND ND ND ND ND

Calcium NS NS NS NS NS 10,000 NS 16,700 B 14,900 B 1,970 B 1,320 B 22,400 B 2,470 B 45,500 B 1,020 B

Chromium, total NS NS NS NS NS NS NS 19.5 18.4 8.45 24.0 19.7 20.5 16.0 24.5

Cobalt NS 30 NS NS NS 20 NS 11.8 10.6 5.38 13.4 13.2 11.5 7.41 12.5

Copper 50 270 270 270 10,000 50 1,720 30.5 32.9 23.0 40.1 30.0 28.5 19.0 38.9

Iron NS 2,000 NS NS NS NS NS 27,800 25,200 11,400 36,200 28,700 28,000 17,300 34,600

Lead 63 400 400 1,000 3,900 63 450 18.3 89.7 17.0 12.5 10.4 12.7 18.7 11.2

Magnesium NS NS NS NS NS NS NS 5,940 6,530 880 7,120 7,340 4,920 4,940 7,150

Manganese 1,600 2,000 2,000 10,000 10,000 1,600 2,000 650 586 141 726 878 762 627 555

Mercury 0.18 0.81 0.81 2.8 5.7 0.18 0.73 0.0442 0.414 ND ND ND 0.0331 ND 0.0341

Nickel 30 140 310 310 10,000 30 130 28.5 24.2 12.1 34.9 31.5 29.1 17.5 34.3

Potassium NS NS NS NS NS NS NS 1,600 1,540 382 2,030 2,310 2,430 1,750 2,560

Sodium NS NS NS NS NS NS NS 737 62.2 254 125 78.9 67.8 94.3 ND

Vanadium NS 100 NS NS NS 39 NS 21.3 20.0 35.2 24.9 22.6 24.8 17.9 28.3

Zinc 109 2,200 10,000 10,000 10,000 109 2,480 77.2 B 561 B 25.8 B 90.8 B 74.1 B 75.7 B 49.1 B 82.0 B

Semivolatile Organic Compounds (SVOCs)

Acenaphthylene 100 100 100 500 1,000 NS 107 ND ND 0.161 ND ND ND ND ND

Anthracene 100 100 100 500 1,000 NS 1,000 ND ND 0.0790 J ND ND ND ND ND

Benzo(a)anthracene 1 1 1 5.6 11 NS 1 ND 0.0684 J 0.295 ND ND ND ND ND

Benzo(a)pyrene 1 1 1 1 1.1 2.6 22 ND 0.0623 J 0.239 ND ND ND ND ND

Benzo(b)fluoranthene 1 1 1 5.6 11 NS 2 ND 0.0502 J 0.149 ND ND ND ND ND

Benzo(g,h,i)perylene 100 100 100 500 1,000 NS 1,000 ND ND 0.164 ND ND ND ND ND

Benzo(k)fluoranthene 0.8 1 3.9 56 110 NS 1.7 ND ND 0.141 ND ND ND ND ND

Chrysene 1 1 3.9 56 110 NS 1 ND 0.0601 J 0.323 ND ND ND ND ND

Fluoranthene 100 100 100 500 1,000 NS 1,000 0.0602 J 0.121 0.281 ND ND ND ND ND

Indeno(1,2,3-cd)pyrene 0.5 0.5 0.5 5.6 11 NS 8.2 ND 0.0487 J 0.171 ND ND ND ND ND

Phenanthrene 100 100 100 500 1,000 NS 1,000 ND 0.0882 J 0.105 ND ND ND ND ND

Pyrene 100 100 100 500 1,000 NS 1,000 0.0480 J 0.0935 J 0.551 ND ND ND ND ND

Volatile Organic Compounds (VOCs)

2-Butanone NS 100 NS NS NS NS 0.3 ND ND ND ND 0.0068 ND ND ND

Acetone 0.05 100 100 500 1,000 2.2 0.05 ND ND ND ND 0.041
CCV-E,

IVC-E
ND ND ND

Methylene Chloride 0.05 51 100 500 1,000 12 0.05 0.016 0.0099 0.0058 J ND 0.010 0.011 0.0080 J 0.0074 J

Qualifiers:

ND - Not Detected

NS - No Standard

J - Detected below the Reporting Limit but greater than or equal to the Method Detection Limit (MDL/LOD), or in the case of a TIC, the result is an estimated concentration.

B - Analyte is found in the associated analysis batch blank.

CCV-E The value reported is ESTIMATED. The value is estimated due to its behavior during continuing calibration verification (>20% Difference for average Rf or >20% Drift for quadratic fit).

ICV-E The value reported is ESTIMATED. The value is estimated due to its behavior during initial calibration verification (recovery exceeded 30% of expected value).

Notes:

Analytes that exceed any guidance concentrations set forth in 6 NYCRR Part 375 / CP-51 are bolded and highlighted in yellow.

ppm ppm ppm ppm ppm

Soil Soil Soil Soil Soil

8/19/2021 8/19/2021 8/19/2021 8/19/2021 8/19/2021
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Table 3. Summary of Laboratory Detected Compounds in Soil Samples

Twin Towers Middle School Limited Phase II ESA

100 Grand Avenue, Middletown, NY
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Bwn SILT, some Clay, trace f Sand,
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No sample; exploratory boring. ~6" ash, coal, and brick layer at ~4' bgs.
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W.O.# 11078.01 Twin Tower Middle School 

Appendix II – Site Photographs 

 
FACING NORTHWEST, TOWARDS B-1 BORING LOCATION. 

 

 
FACING NORTHEAST, TOWARDS B-6 BORING LOCATION. 

 
  



W.O.# 11078.01 Twin Tower Middle School 

Appendix II – Site Photographs 

 
REPRESENTATIVE PHOTOGRAPH OF BORING B-3 SOILS, INCLUDING ASH LAYER. 

 

 
REPRESENTATIVE PHOTOGRAPH OF BORING B-9 SOILS,  

INCLUDING ASH, COAL, AND BRICK LAYER. 
 

Ash Layer 

Ash, coal, and 

brick Layer 



W.O.# 11078.01 Twin Tower Middle School 

Appendix II – Site Photographs 
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Client Sample IDYork Sample ID Matrix Date Collected Date Received

B-121H1047-01 Soil 08/19/2021 08/20/2021

B-221H1047-02 Soil 08/19/2021 08/20/2021

B-321H1047-03 Soil 08/19/2021 08/20/2021

B-421H1047-04 Soil 08/19/2021 08/20/2021

B-521H1047-05 Soil 08/19/2021 08/20/2021

B-621H1047-06 Soil 08/19/2021 08/20/2021

B-721H1047-07 Soil 08/19/2021 08/20/2021

B-821H1047-08 Soil 08/19/2021 08/20/2021

Client Project ID: 11078.01 Twin Towers Middle School

York Project (SDG) No.: 21H1047

Report Date: 08/30/2021

Attention: Christopher Callinan

Mountainville NY, 10953

70 Pleasant Hill Road

Tectonic

Purpose and Results

This report contains the analytical data for the sample(s) identified on the attached chain-of-custody received in our laboratory on 

August 20, 2021 and listed below.  The project was identified as your project:  11078.01 Twin Towers Middle School.

The analyses were conducted utilizing appropriate EPA, Standard Methods, and ASTM methods as detailed in the data summary 

tables.

All samples were received in proper condition meeting the customary acceptance requirements for environmental samples except 

those indicated under the Sample and Analysis Qualifiers section of this report.

All analyses met the method and laboratory standard operating procedure requirements except as indicated by any data flags, the 

meaning of which are explained in the Sample and Data Qualifiers Relating to This Work Order section of this report and case 

narrative if applicable.

The results of the analyses, which are all reported on dry weight basis (soils) unless otherwise noted, are detailed in the following 

pages.

Please contact Client Services at 203.325.1371 with any questions regarding this report.

[TOC_1] Introduction and Sample Cross Reference [
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General Notes for York Project (SDG) No.: 21H1047

1. The RLs and MDLs (Reporting Limit and Method Detection Limit respectively) reported are adjusted for any dilution necessary due to 

the levels of target and/or non-target analytes and matrix interference.  The RL(REPORTING LIMIT) is based upon the lowest 

standard utilized for the calibration where applicable.

2. Samples are retained for a period of thirty days after submittal of report, unless other arrangements are made.

3. York's liability for the above data is limited to the dollar value paid to York for the referenced project .

4. This report shall not be reproduced without the written approval of York Analytical Laboratories , Inc.

5. All analyses conducted met method or Laboratory SOP requirements. See the Sample and Data Qualifiers Section for further 

information.

6. It is noted that no analyses reported herein were subcontracted to another laboratory, unless noted in the report.

7. This report reflects results that relate only to the samples submitted on the attached chain-of-custody form(s) received by York.

8. Analyses conducted at York Analytical Laboratories, Inc. Stratford, CT are indicated by NY Cert. No. 10854; those conducted at York 

Analytical Laboratories, Inc., Richmond Hill, NY are indicated by NY Cert. No. 12058.

Approved By: Date: 08/30/2021

OC_2]General Notes Relating to this Report[TOC]

Cassie L. Mosher

Laboratory Manager

Page 3 of 132



B-1

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021   8:30 amSoil11078.01 Twin Towers Middle School

[TOC_2]B-1[TOC]

08/20/2021

21H1047-01

[TOC_3]Volatile Organic Compounds by GC/MS[TOC]

Sample Prepared by Method: EPA 5035A

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

Reported to

LOQLOD/MDL

VOA, 8260 Comprehensive

ND ug/kg dry 1630-20-6 LLJ08/25/2021 09:00 08/25/2021 14:213.92.0 EPA 8260C1,1,1,2-Tetrachloroethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 171-55-6 LLJ08/25/2021 09:00 08/25/2021 14:213.92.0 EPA 8260C1,1,1-Trichloroethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 179-34-5 LLJ08/25/2021 09:00 08/25/2021 14:213.92.0 EPA 8260C1,1,2,2-Tetrachloroethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 176-13-1 LLJ08/25/2021 09:00 08/25/2021 14:213.92.0 EPA 8260C1,1,2-Trichloro-1,2,2-trifluoroethane 

(Freon 113) Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP

ND ug/kg dry 179-00-5 LLJ08/25/2021 09:00 08/25/2021 14:213.92.0 EPA 8260C1,1,2-Trichloroethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 175-34-3 LLJ08/25/2021 09:00 08/25/2021 14:213.92.0 EPA 8260C1,1-Dichloroethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 175-35-4 LLJ08/25/2021 09:00 08/25/2021 14:213.92.0 EPA 8260C1,1-Dichloroethylene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 187-61-6 LLJ08/25/2021 09:00 08/25/2021 14:213.92.0 EPA 8260C1,2,3-Trichlorobenzene
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 196-18-4 LLJ08/25/2021 09:00 08/25/2021 14:213.92.0 EPA 8260C1,2,3-Trichloropropane
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP

ND ug/kg dry 1120-82-1 LLJ08/25/2021 09:00 08/25/2021 14:213.92.0 EPA 8260C1,2,4-Trichlorobenzene
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 195-63-6 LLJ08/25/2021 09:00 08/25/2021 14:213.92.0 EPA 8260C1,2,4-Trimethylbenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 196-12-8 LLJ08/25/2021 09:00 08/25/2021 14:213.92.0 EPA 8260C1,2-Dibromo-3-chloropropane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1106-93-4 LLJ08/25/2021 09:00 08/25/2021 14:213.92.0 EPA 8260C1,2-Dibromoethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 195-50-1 LLJ08/25/2021 09:00 08/25/2021 14:213.92.0 EPA 8260C1,2-Dichlorobenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1107-06-2 LLJ08/25/2021 09:00 08/25/2021 14:213.92.0 EPA 8260C1,2-Dichloroethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 178-87-5 LLJ08/25/2021 09:00 08/25/2021 14:213.92.0 EPA 8260C1,2-Dichloropropane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1108-67-8 LLJ08/25/2021 09:00 08/25/2021 14:213.92.0 EPA 8260C1,3,5-Trimethylbenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1541-73-1 LLJ08/25/2021 09:00 08/25/2021 14:213.92.0 EPA 8260C1,3-Dichlorobenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1106-46-7 LLJ08/25/2021 09:00 08/25/2021 14:213.92.0 EPA 8260C1,4-Dichlorobenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1123-91-1 LLJ08/25/2021 09:00 08/25/2021 14:217939 EPA 8260C1,4-Dioxane
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 178-93-3 LLJ08/25/2021 09:00 08/25/2021 14:213.92.0 EPA 8260C2-Butanone
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1591-78-6 LLJ08/25/2021 09:00 08/25/2021 14:213.92.0 EPA 8260C2-Hexanone
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

[TOC_1]Sample Results[TOC]
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B-1

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021   8:30 amSoil11078.01 Twin Towers Middle School 08/20/2021

21H1047-01

Sample Prepared by Method: EPA 5035A

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

Reported to

LOQLOD/MDL

VOA, 8260 Comprehensive

ND ug/kg dry 1108-10-1 LLJ08/25/2021 09:00 08/25/2021 14:213.92.0 EPA 8260C4-Methyl-2-pentanone
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 167-64-1 LLJ08/25/2021 09:00 08/25/2021 14:217.93.9 EPA 8260CAcetone
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1107-02-8 LLJ08/25/2021 09:00 08/25/2021 14:217.93.9 EPA 8260CAcrolein
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1107-13-1 LLJ08/25/2021 09:00 08/25/2021 14:213.92.0 EPA 8260CAcrylonitrile
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 171-43-2 LLJ08/25/2021 09:00 08/25/2021 14:213.92.0 EPA 8260CBenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 174-97-5 LLJ08/25/2021 09:00 08/25/2021 14:213.92.0 EPA 8260CBromochloromethane
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 175-27-4 LLJ08/25/2021 09:00 08/25/2021 14:213.92.0 EPA 8260CBromodichloromethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 175-25-2 LLJ08/25/2021 09:00 08/25/2021 14:213.92.0 EPA 8260CBromoform
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 174-83-9 LLJ08/25/2021 09:00 08/25/2021 14:213.92.0 EPA 8260CBromomethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 175-15-0 LLJ08/25/2021 09:00 08/25/2021 14:213.92.0 EPA 8260CCarbon disulfide
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 156-23-5 LLJ08/25/2021 09:00 08/25/2021 14:213.92.0 EPA 8260CCarbon tetrachloride
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1108-90-7 LLJ08/25/2021 09:00 08/25/2021 14:213.92.0 EPA 8260CChlorobenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 175-00-3 LLJ08/25/2021 09:00 08/25/2021 14:213.92.0 EPA 8260CChloroethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 167-66-3 LLJ08/25/2021 09:00 08/25/2021 14:213.92.0 EPA 8260CChloroform
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 174-87-3 LLJ08/25/2021 09:00 08/25/2021 14:213.92.0 EPA 8260CChloromethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1156-59-2 LLJ08/25/2021 09:00 08/25/2021 14:213.92.0 EPA 8260Ccis-1,2-Dichloroethylene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 110061-01-5 LLJ08/25/2021 09:00 08/25/2021 14:213.92.0 EPA 8260Ccis-1,3-Dichloropropylene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1110-82-7 LLJ08/25/2021 09:00 08/25/2021 14:213.92.0 EPA 8260CCyclohexane
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1124-48-1 LLJ08/25/2021 09:00 08/25/2021 14:213.92.0 EPA 8260CDibromochloromethane
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 174-95-3 LLJ08/25/2021 09:00 08/25/2021 14:213.92.0 EPA 8260CDibromomethane
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 175-71-8 LLJ08/25/2021 09:00 08/25/2021 14:213.92.0 EPA 8260CDichlorodifluoromethane
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1100-41-4 LLJ08/25/2021 09:00 08/25/2021 14:213.92.0 EPA 8260CEthyl Benzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 187-68-3 LLJ08/25/2021 09:00 08/25/2021 14:213.92.0 EPA 8260CHexachlorobutadiene
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP
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B-1

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021   8:30 amSoil11078.01 Twin Towers Middle School 08/20/2021

21H1047-01

Sample Prepared by Method: EPA 5035A

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

Reported to

LOQLOD/MDL

VOA, 8260 Comprehensive

ND ug/kg dry 198-82-8 LLJ08/25/2021 09:00 08/25/2021 14:213.92.0 EPA 8260CIsopropylbenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 179-20-9 LLJ08/25/2021 09:00 08/25/2021 14:213.92.0 EPA 8260CMethyl acetate
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 11634-04-4 LLJ08/25/2021 09:00 08/25/2021 14:213.92.0 EPA 8260CMethyl tert-butyl ether (MTBE)
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1108-87-2 LLJ08/25/2021 09:00 08/25/2021 14:213.92.0 EPA 8260CMethylcyclohexane
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

16 ug/kg dry 175-09-2 LLJ08/25/2021 09:00 08/25/2021 14:217.93.9 EPA 8260CMethylene chloride

Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1104-51-8 LLJ08/25/2021 09:00 08/25/2021 14:213.92.0 EPA 8260Cn-Butylbenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1103-65-1 LLJ08/25/2021 09:00 08/25/2021 14:213.92.0 EPA 8260Cn-Propylbenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 195-47-6 LLJ08/25/2021 09:00 08/25/2021 14:213.92.0 EPA 8260Co-Xylene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,PADEP

ND ug/kg dry 1179601-23-1 LLJ08/25/2021 09:00 08/25/2021 14:217.93.9 EPA 8260Cp- & m- Xylenes
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,PADEP

ND ug/kg dry 199-87-6 LLJ08/25/2021 09:00 08/25/2021 14:213.92.0 EPA 8260Cp-Isopropyltoluene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1135-98-8 LLJ08/25/2021 09:00 08/25/2021 14:213.92.0 EPA 8260Csec-Butylbenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1100-42-5 LLJ08/25/2021 09:00 08/25/2021 14:213.92.0 EPA 8260CStyrene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 175-65-0 LLJ08/25/2021 09:00 08/25/2021 14:213.92.0 EPA 8260Ctert-Butyl alcohol (TBA)
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 198-06-6 LLJ08/25/2021 09:00 08/25/2021 14:213.92.0 EPA 8260Ctert-Butylbenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1127-18-4 LLJ08/25/2021 09:00 08/25/2021 14:213.92.0 EPA 8260CTetrachloroethylene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1108-88-3 LLJ08/25/2021 09:00 08/25/2021 14:213.92.0 EPA 8260CToluene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1156-60-5 LLJ08/25/2021 09:00 08/25/2021 14:213.92.0 EPA 8260Ctrans-1,2-Dichloroethylene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 110061-02-6 LLJ08/25/2021 09:00 08/25/2021 14:213.92.0 EPA 8260Ctrans-1,3-Dichloropropylene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 179-01-6 LLJ08/25/2021 09:00 08/25/2021 14:213.92.0 EPA 8260CTrichloroethylene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 175-69-4 LLJ08/25/2021 09:00 08/25/2021 14:213.92.0 EPA 8260CTrichlorofluoromethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 175-01-4 LLJ08/25/2021 09:00 08/25/2021 14:213.92.0 EPA 8260CVinyl Chloride
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 11330-20-7 LLJ08/25/2021 09:00 08/25/2021 14:21125.9 EPA 8260CXylenes, Total
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP

Surrogate Recoveries Result Acceptance Range

77-125117 %Surrogate: SURR: 

1,2-Dichloroethane-d4

17060-07-0
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B-1

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021   8:30 amSoil11078.01 Twin Towers Middle School 08/20/2021

21H1047-01

Sample Prepared by Method: EPA 5035A

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

Reported to

LOQLOD/MDL

VOA, 8260 Comprehensive

85-120100 %Surrogate: SURR: Toluene-d82037-26-5

76-130103 %Surrogate: SURR: 

p-Bromofluorobenzene

460-00-4

[TOC_3]Semivolatile Organic Compounds by GC/MS[TOC]

Sample Prepared by Method: EPA 3546 SVOA

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

Reported to

LOQLOD/MDL

SVOA, 8270 Comprehensive

ND ug/kg dry 292-52-4 KH08/26/2021 12:45 08/27/2021 11:3595.347.8 EPA 8270D1,1-Biphenyl
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 295-94-3 KH08/26/2021 12:45 08/27/2021 11:3519095.3 EPA 8270D1,2,4,5-Tetrachlorobenzene
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2120-82-1 KH08/26/2021 12:45 08/27/2021 11:3595.347.8 EPA 8270D1,2,4-Trichlorobenzene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 295-50-1 KH08/26/2021 12:45 08/27/2021 11:3595.347.8 EPA 8270D1,2-Dichlorobenzene
Certifications: NELAC-NY10854,PADEP

ND ug/kg dry 2122-66-7 KH08/26/2021 12:45 08/27/2021 11:3595.347.8 EPA 8270D1,2-Diphenylhydrazine (as Azobenzene)
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2541-73-1 KH08/26/2021 12:45 08/27/2021 11:3595.347.8 EPA 8270D1,3-Dichlorobenzene
Certifications: NELAC-NY10854,PADEP

ND ug/kg dry 2106-46-7 KH08/26/2021 12:45 08/27/2021 11:3595.347.8 EPA 8270D1,4-Dichlorobenzene
Certifications: NELAC-NY10854,PADEP

ND ug/kg dry 258-90-2 KH08/26/2021 12:45 08/27/2021 11:3519095.3 EPA 8270D2,3,4,6-Tetrachlorophenol
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 295-95-4 KH08/26/2021 12:45 08/27/2021 11:3595.347.8 EPA 8270D2,4,5-Trichlorophenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 288-06-2 KH08/26/2021 12:45 08/27/2021 11:3595.347.8 EPA 8270D2,4,6-Trichlorophenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2120-83-2 KH08/26/2021 12:45 08/27/2021 11:3595.347.8 EPA 8270D2,4-Dichlorophenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2105-67-9 KH08/26/2021 12:45 08/27/2021 11:3595.347.8 EPA 8270D2,4-Dimethylphenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 251-28-5 KH08/26/2021 12:45 08/27/2021 11:3519095.3 EPA 8270D2,4-Dinitrophenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2121-14-2 KH08/26/2021 12:45 08/27/2021 11:3595.347.8 EPA 8270D2,4-Dinitrotoluene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2606-20-2 KH08/26/2021 12:45 08/27/2021 11:3595.347.8 EPA 8270D2,6-Dinitrotoluene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 291-58-7 KH08/26/2021 12:45 08/27/2021 11:3595.347.8 EPA 8270D2-Chloronaphthalene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 295-57-8 KH08/26/2021 12:45 08/27/2021 11:3595.347.8 EPA 8270D2-Chlorophenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 291-57-6 KH08/26/2021 12:45 08/27/2021 11:3595.347.8 EPA 8270D2-Methylnaphthalene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 295-48-7 KH08/26/2021 12:45 08/27/2021 11:3595.347.8 EPA 8270D2-Methylphenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP
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B-1

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021   8:30 amSoil11078.01 Twin Towers Middle School 08/20/2021

21H1047-01

Sample Prepared by Method: EPA 3546 SVOA

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

Reported to

LOQLOD/MDL

SVOA, 8270 Comprehensive

ND ug/kg dry 288-74-4 KH08/26/2021 12:45 08/27/2021 11:3519095.3 EPA 8270D2-Nitroaniline
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 288-75-5 KH08/26/2021 12:45 08/27/2021 11:3595.347.8 EPA 8270D2-Nitrophenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 265794-96-9 KH08/26/2021 12:45 08/27/2021 11:3595.347.8 EPA 8270D3- & 4-Methylphenols
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 291-94-1 KH08/26/2021 12:45 08/27/2021 11:3595.347.8 EPA 8270D3,3-Dichlorobenzidine
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 299-09-2 KH08/26/2021 12:45 08/27/2021 11:3519095.3 EPA 8270D3-Nitroaniline
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2534-52-1 KH08/26/2021 12:45 08/27/2021 11:3519095.3 EPA 8270D4,6-Dinitro-2-methylphenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2101-55-3 KH08/26/2021 12:45 08/27/2021 11:3595.347.8 EPA 8270D4-Bromophenyl phenyl ether
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 259-50-7 KH08/26/2021 12:45 08/27/2021 11:3595.347.8 EPA 8270D4-Chloro-3-methylphenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2106-47-8 KH08/26/2021 12:45 08/27/2021 11:3595.347.8 EPA 8270D4-Chloroaniline
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 27005-72-3 KH08/26/2021 12:45 08/27/2021 11:3595.347.8 EPA 8270D4-Chlorophenyl phenyl ether
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2100-01-6 KH08/26/2021 12:45 08/27/2021 11:3519095.3 EPA 8270D4-Nitroaniline
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2100-02-7 KH08/26/2021 12:45 08/27/2021 11:3519095.3 EPA 8270D4-Nitrophenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 283-32-9 KH08/26/2021 12:45 08/27/2021 11:3595.347.8 EPA 8270DAcenaphthene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2208-96-8 KH08/26/2021 12:45 08/27/2021 11:3595.347.8 EPA 8270DAcenaphthylene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 298-86-2 KH08/26/2021 12:45 08/27/2021 11:3595.347.8 EPA 8270DAcetophenone
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 262-53-3 KH08/26/2021 12:45 08/27/2021 11:35382191 EPA 8270DAniline
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2120-12-7 KH08/26/2021 12:45 08/27/2021 11:3595.347.8 EPA 8270DAnthracene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 21912-24-9 KH08/26/2021 12:45 08/27/2021 11:3595.347.8 EPA 8270DAtrazine
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2100-52-7 KH08/26/2021 12:45 08/27/2021 11:3595.347.8 EPA 8270DBenzaldehyde
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 292-87-5 KH08/26/2021 12:45 08/27/2021 11:35382191 EPA 8270DBenzidine
Certifications: CTDOH,NELAC-NY10854,PADEP

ND ug/kg dry 256-55-3 KH08/26/2021 12:45 08/27/2021 11:3595.347.8 EPA 8270DBenzo(a)anthracene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 250-32-8 KH08/26/2021 12:45 08/27/2021 11:3595.347.8 EPA 8270DBenzo(a)pyrene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2205-99-2 KH08/26/2021 12:45 08/27/2021 11:3595.347.8 EPA 8270DBenzo(b)fluoranthene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP
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B-1

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021   8:30 amSoil11078.01 Twin Towers Middle School 08/20/2021

21H1047-01

Sample Prepared by Method: EPA 3546 SVOA

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

Reported to

LOQLOD/MDL

SVOA, 8270 Comprehensive

ND ug/kg dry 2191-24-2 KH08/26/2021 12:45 08/27/2021 11:3595.347.8 EPA 8270DBenzo(g,h,i)perylene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2207-08-9 KH08/26/2021 12:45 08/27/2021 11:3595.347.8 EPA 8270DBenzo(k)fluoranthene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 265-85-0 KH08/26/2021 12:45 08/27/2021 11:3595.347.8 EPA 8270DBenzoic acid
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2100-51-6 KH08/26/2021 12:45 08/27/2021 11:3595.347.8 EPA 8270DBenzyl alcohol
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 285-68-7 KH08/26/2021 12:45 08/27/2021 11:3595.347.8 EPA 8270DBenzyl butyl phthalate
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2111-91-1 KH08/26/2021 12:45 08/27/2021 11:3595.347.8 EPA 8270DBis(2-chloroethoxy)methane
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2111-44-4 KH08/26/2021 12:45 08/27/2021 11:3595.347.8 EPA 8270DBis(2-chloroethyl)ether
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2108-60-1 KH08/26/2021 12:45 08/27/2021 11:3595.347.8 EPA 8270DBis(2-chloroisopropyl)ether
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2117-81-7 KH08/26/2021 12:45 08/27/2021 11:3595.347.8 EPA 8270DBis(2-ethylhexyl)phthalate
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2105-60-2 KH08/26/2021 12:45 08/27/2021 11:3519095.3 EPA 8270DCaprolactam
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 286-74-8 KH08/26/2021 12:45 08/27/2021 11:3595.347.8 EPA 8270DCarbazole
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2218-01-9 KH08/26/2021 12:45 08/27/2021 11:3595.347.8 EPA 8270DChrysene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 253-70-3 KH08/26/2021 12:45 08/27/2021 11:3595.347.8 EPA 8270DDibenzo(a,h)anthracene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2132-64-9 KH08/26/2021 12:45 08/27/2021 11:3595.347.8 EPA 8270DDibenzofuran
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 284-66-2 KH08/26/2021 12:45 08/27/2021 11:3595.347.8 EPA 8270DDiethyl phthalate
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2131-11-3 KH08/26/2021 12:45 08/27/2021 11:3595.347.8 EPA 8270DDimethyl phthalate
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 284-74-2 KH08/26/2021 12:45 08/27/2021 11:3595.347.8 EPA 8270DDi-n-butyl phthalate
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2117-84-0 KH08/26/2021 12:45 08/27/2021 11:3595.347.8 EPA 8270DDi-n-octyl phthalate
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

60.2 ug/kg dry 2206-44-0 KH08/26/2021 12:45 08/27/2021 11:3595.347.8 EPA 8270DFluoranthene J

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 286-73-7 KH08/26/2021 12:45 08/27/2021 11:3595.347.8 EPA 8270DFluorene
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2118-74-1 KH08/26/2021 12:45 08/27/2021 11:3595.347.8 EPA 8270DHexachlorobenzene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 287-68-3 KH08/26/2021 12:45 08/27/2021 11:3595.347.8 EPA 8270DHexachlorobutadiene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 277-47-4 KH08/26/2021 12:45 08/27/2021 11:3595.347.8 EPA 8270DHexachlorocyclopentadiene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP
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B-1

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021   8:30 amSoil11078.01 Twin Towers Middle School 08/20/2021

21H1047-01

Sample Prepared by Method: EPA 3546 SVOA

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

Reported to

LOQLOD/MDL

SVOA, 8270 Comprehensive

ND ug/kg dry 267-72-1 KH08/26/2021 12:45 08/27/2021 11:3595.347.8 EPA 8270DHexachloroethane
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2193-39-5 KH08/26/2021 12:45 08/27/2021 11:3595.347.8 EPA 8270DIndeno(1,2,3-cd)pyrene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 278-59-1 KH08/26/2021 12:45 08/27/2021 11:3595.347.8 EPA 8270DIsophorone
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 291-20-3 KH08/26/2021 12:45 08/27/2021 11:3595.347.8 EPA 8270DNaphthalene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 298-95-3 KH08/26/2021 12:45 08/27/2021 11:3595.347.8 EPA 8270DNitrobenzene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 262-75-9 KH08/26/2021 12:45 08/27/2021 11:3595.347.8 EPA 8270DN-Nitrosodimethylamine
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2621-64-7 KH08/26/2021 12:45 08/27/2021 11:3595.347.8 EPA 8270DN-nitroso-di-n-propylamine
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 286-30-6 KH08/26/2021 12:45 08/27/2021 11:3595.347.8 EPA 8270DN-Nitrosodiphenylamine
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 287-86-5 KH08/26/2021 12:45 08/27/2021 11:3595.347.8 EPA 8270DPentachlorophenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 285-01-8 KH08/26/2021 12:45 08/27/2021 11:3595.347.8 EPA 8270DPhenanthrene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2108-95-2 KH08/26/2021 12:45 08/27/2021 11:3595.347.8 EPA 8270DPhenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

48.0 ug/kg dry 2129-00-0 KH08/26/2021 12:45 08/27/2021 11:3595.347.8 EPA 8270DPyrene J

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

Surrogate Recoveries Result Acceptance Range

20-10870.1 %Surrogate: SURR: 2-Fluorophenol367-12-4

23-11460.6 %Surrogate: SURR: Phenol-d54165-62-2

22-10877.0 %Surrogate: SURR: Nitrobenzene-d54165-60-0

21-11375.0 %Surrogate: SURR: 2-Fluorobiphenyl321-60-8

19-110100 %Surrogate: SURR: 

2,4,6-Tribromophenol

118-79-6

24-11684.0 %Surrogate: SURR: Terphenyl-d14 1718-51-0

[TOC_3]Organochlorine Pesticides by GC/ECD[TOC]

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

PEST, 8081 List

ND ug/kg dry 572-54-8 CM08/27/2021 13:16 08/28/2021 19:421.87 EPA 8081B4,4'-DDD
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 572-55-9 CM08/27/2021 13:16 08/28/2021 19:421.87 EPA 8081B4,4'-DDE
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 550-29-3 CM08/27/2021 13:16 08/28/2021 19:421.87 EPA 8081B4,4'-DDT
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 5309-00-2 CM08/27/2021 13:16 08/28/2021 19:421.87 EPA 8081BAldrin
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP
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B-1

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021   8:30 amSoil11078.01 Twin Towers Middle School 08/20/2021

21H1047-01

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

PEST, 8081 List

ND ug/kg dry 5319-84-6 CM08/27/2021 13:16 08/28/2021 19:421.87 EPA 8081Balpha-BHC
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 55103-71-9 CM08/27/2021 13:16 08/28/2021 19:421.87 EPA 8081Balpha-Chlordane
Certifications: NELAC-NY10854,NJDEP

ND ug/kg dry 5319-85-7 CM08/27/2021 13:16 08/28/2021 19:421.87 EPA 8081Bbeta-BHC
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 5319-86-8 CM08/27/2021 13:16 08/28/2021 19:421.87 EPA 8081Bdelta-BHC
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 560-57-1 CM08/27/2021 13:16 08/28/2021 19:421.87 EPA 8081BDieldrin
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 5959-98-8 CM08/27/2021 13:16 08/28/2021 19:421.87 EPA 8081BEndosulfan I
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 533213-65-9 CM08/27/2021 13:16 08/28/2021 19:421.87 EPA 8081BEndosulfan II
Certifications: CTDOH,NELAC-NY10854

ND ug/kg dry 51031-07-8 CM08/27/2021 13:16 08/28/2021 19:421.87 EPA 8081BEndosulfan sulfate
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 572-20-8 CM08/27/2021 13:16 08/28/2021 19:421.87 EPA 8081BEndrin
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 57421-93-4 CM08/27/2021 13:16 08/28/2021 19:421.87 EPA 8081BEndrin aldehyde
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 553494-70-5 CM08/27/2021 13:16 08/28/2021 19:421.87 EPA 8081BEndrin ketone
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 558-89-9 CM08/27/2021 13:16 08/28/2021 19:421.87 EPA 8081Bgamma-BHC (Lindane)
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 55566-34-7 CM08/27/2021 13:16 08/28/2021 19:421.87 EPA 8081Bgamma-Chlordane
Certifications: NELAC-NY10854,NJDEP

ND ug/kg dry 576-44-8 CM08/27/2021 13:16 08/28/2021 19:421.87 EPA 8081BHeptachlor
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 51024-57-3 CM08/27/2021 13:16 08/28/2021 19:421.87 EPA 8081BHeptachlor epoxide
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 572-43-5 CM08/27/2021 13:16 08/28/2021 19:421.87 EPA 8081BMethoxychlor
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 58001-35-2 CM08/27/2021 13:16 08/28/2021 19:42187 EPA 8081BToxaphene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

Surrogate Recoveries Result Acceptance Range

30-15071.0 %Surrogate: Decachlorobiphenyl2051-24-3

30-15082.5 %Surrogate: Tetrachloro-m-xylene877-09-8

[TOC_3]Polychlorinated Biphenyls by GC/ECD[TOC]

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

PCB, 8082 List

ND mg/kg dry 112674-11-2 BJ08/27/2021 13:16 08/30/2021 12:310.0189 EPA 8082AAroclor 1016
Certifications: NELAC-NY10854,CTDOH,NJDEP,PADEP
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B-1

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021   8:30 amSoil11078.01 Twin Towers Middle School 08/20/2021

21H1047-01

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

PCB, 8082 List

ND mg/kg dry 111104-28-2 BJ08/27/2021 13:16 08/30/2021 12:310.0189 EPA 8082AAroclor 1221
Certifications: NELAC-NY10854,CTDOH,NJDEP,PADEP

ND mg/kg dry 111141-16-5 BJ08/27/2021 13:16 08/30/2021 12:310.0189 EPA 8082AAroclor 1232
Certifications: NELAC-NY10854,CTDOH,NJDEP,PADEP

ND mg/kg dry 153469-21-9 BJ08/27/2021 13:16 08/30/2021 12:310.0189 EPA 8082AAroclor 1242
Certifications: NELAC-NY10854,CTDOH,NJDEP,PADEP

ND mg/kg dry 112672-29-6 BJ08/27/2021 13:16 08/30/2021 12:310.0189 EPA 8082AAroclor 1248
Certifications: NELAC-NY10854,CTDOH,NJDEP,PADEP

ND mg/kg dry 111097-69-1 BJ08/27/2021 13:16 08/30/2021 12:310.0189 EPA 8082AAroclor 1254
Certifications: NELAC-NY10854,CTDOH,NJDEP,PADEP

ND mg/kg dry 111096-82-5 BJ08/27/2021 13:16 08/30/2021 12:310.0189 EPA 8082AAroclor 1260
Certifications: NELAC-NY10854,CTDOH,NJDEP,PADEP

ND mg/kg dry 11336-36-3 BJ08/27/2021 13:16 08/30/2021 12:310.0189 EPA 8082A* Total PCBs
Certifications:

Surrogate Recoveries Result Acceptance Range

30-12076.5 %Surrogate: Tetrachloro-m-xylene877-09-8

30-12053.0 %Surrogate: Decachlorobiphenyl2051-24-3

[TOC_3]Metals by ICP[TOC]

Sample Prepared by Method: EPA 3050B

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

Metals, Target Analyte

15200 mg/kg dry 17429-90-5 EM08/26/2021 15:26 08/29/2021 11:545.77 EPA 6010DAluminum

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND mg/kg dry 17440-36-0 EM08/26/2021 15:26 08/29/2021 11:542.89 EPA 6010DAntimony
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

4.70 mg/kg dry 17440-38-2 EM08/26/2021 15:26 08/29/2021 11:541.73 EPA 6010DArsenic

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

54.5 mg/kg dry 17440-39-3 EM08/26/2021 15:26 08/29/2021 11:542.89 EPA 6010DBarium

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

0.602 mg/kg dry 17440-41-7 EM08/26/2021 15:26 08/29/2021 11:540.058 EPA 6010DBeryllium

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND mg/kg dry 17440-43-9 EM08/26/2021 15:26 08/29/2021 11:540.346 EPA 6010DCadmium
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

16700 mg/kg dry 17440-70-2 EM08/26/2021 15:26 08/29/2021 11:545.77 EPA 6010DCalcium B

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

19.5 mg/kg dry 17440-47-3 EM08/26/2021 15:26 08/29/2021 11:540.577 EPA 6010DChromium

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

11.8 mg/kg dry 17440-48-4 EM08/26/2021 15:26 08/29/2021 11:540.462 EPA 6010DCobalt

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

30.5 mg/kg dry 17440-50-8 EM08/26/2021 15:26 08/29/2021 11:542.31 EPA 6010DCopper

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

27800 mg/kg dry 17439-89-6 EM08/26/2021 15:26 08/29/2021 11:5428.9 EPA 6010DIron

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP
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B-1

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021   8:30 amSoil11078.01 Twin Towers Middle School 08/20/2021

21H1047-01

Sample Prepared by Method: EPA 3050B

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

Metals, Target Analyte

18.3 mg/kg dry 17439-92-1 EM08/26/2021 15:26 08/29/2021 11:540.577 EPA 6010DLead

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

5940 mg/kg dry 17439-95-4 EM08/26/2021 15:26 08/29/2021 11:545.77 EPA 6010DMagnesium

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

650 mg/kg dry 17439-96-5 EM08/26/2021 15:26 08/29/2021 11:540.577 EPA 6010DManganese

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

28.5 mg/kg dry 17440-02-0 EM08/26/2021 15:26 08/29/2021 11:541.15 EPA 6010DNickel

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

1600 mg/kg dry 17440-09-7 EM08/26/2021 15:26 08/29/2021 11:545.77 EPA 6010DPotassium

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND mg/kg dry 17782-49-2 EM08/26/2021 15:26 08/29/2021 11:542.89 EPA 6010DSelenium
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND mg/kg dry 17440-22-4 EM08/26/2021 15:26 08/29/2021 11:540.577 EPA 6010DSilver
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

737 mg/kg dry 17440-23-5 EM08/26/2021 15:26 08/29/2021 11:5457.7 EPA 6010DSodium

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND mg/kg dry 17440-28-0 EM08/26/2021 15:26 08/29/2021 11:542.89 EPA 6010DThallium
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

21.3 mg/kg dry 17440-62-2 EM08/26/2021 15:26 08/29/2021 11:541.15 EPA 6010DVanadium

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

77.2 mg/kg dry 17440-66-6 EM08/26/2021 15:26 08/29/2021 11:542.89 EPA 6010DZinc B

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

[TOC_3]Mercury by EPA 7000/200 Series Methods[TOC]

Sample Prepared by Method: EPA 7473 soil

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

Mercury by 7473

0.0442 mg/kg dry 17439-97-6 BR08/26/2021 11:58 08/26/2021 20:190.0346 EPA 7473Mercury

Certifications: CTDOH,NJDEP,NELAC-NY10854,PADEP

[TOC_3]Wet Chemistry Parameters[TOC]

Sample Prepared by Method: EPA SW846-3060

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

Chromium, Hexavalent

ND mg/kg dry 118540-29-9 JAG08/24/2021 07:44 08/25/2021 07:550.577 EPA 7196AChromium, Hexavalent
Certifications: NJDEP,CTDOH,NELAC-NY10854,PADEP

Sample Prepared by Method: Analysis Preparation Soil

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

Cyanide, Total

ND mg/kg dry 157-12-5 MAO08/25/2021 14:07 08/25/2021 22:360.577 EPA 9014/9010CCyanide, total
Certifications: NELAC-NY10854,CTDOH,NJDEP,PADEP
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B-1

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021   8:30 amSoil11078.01 Twin Towers Middle School 08/20/2021

21H1047-01

[TOC_3]Miscellaneous Physical Parameters[TOC]

Sample Prepared by Method: % Solids Prep

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

Total Solids

86.6 % 1solids VR08/26/2021 13:50 08/26/2021 16:380.100 SM 2540G* % Solids

Certifications: CTDOH

B-2

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021   9:00 amSoil11078.01 Twin Towers Middle School

[TOC_2]B-2[TOC]

08/20/2021

21H1047-02

[TOC_3]Volatile Organic Compounds by GC/MS[TOC]

Sample Prepared by Method: EPA 5035A

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

Reported to

LOQLOD/MDL

VOA, 8260 Comprehensive

ND ug/kg dry 1630-20-6 LLJ08/25/2021 09:00 08/25/2021 14:484.62.3 EPA 8260C1,1,1,2-Tetrachloroethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 171-55-6 LLJ08/25/2021 09:00 08/25/2021 14:484.62.3 EPA 8260C1,1,1-Trichloroethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 179-34-5 LLJ08/25/2021 09:00 08/25/2021 14:484.62.3 EPA 8260C1,1,2,2-Tetrachloroethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 176-13-1 LLJ08/25/2021 09:00 08/25/2021 14:484.62.3 EPA 8260C1,1,2-Trichloro-1,2,2-trifluoroethane 

(Freon 113) Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP

ND ug/kg dry 179-00-5 LLJ08/25/2021 09:00 08/25/2021 14:484.62.3 EPA 8260C1,1,2-Trichloroethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 175-34-3 LLJ08/25/2021 09:00 08/25/2021 14:484.62.3 EPA 8260C1,1-Dichloroethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 175-35-4 LLJ08/25/2021 09:00 08/25/2021 14:484.62.3 EPA 8260C1,1-Dichloroethylene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 187-61-6 LLJ08/25/2021 09:00 08/25/2021 14:484.62.3 EPA 8260C1,2,3-Trichlorobenzene
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 196-18-4 LLJ08/25/2021 09:00 08/25/2021 14:484.62.3 EPA 8260C1,2,3-Trichloropropane
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP

ND ug/kg dry 1120-82-1 LLJ08/25/2021 09:00 08/25/2021 14:484.62.3 EPA 8260C1,2,4-Trichlorobenzene
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 195-63-6 LLJ08/25/2021 09:00 08/25/2021 14:484.62.3 EPA 8260C1,2,4-Trimethylbenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 196-12-8 LLJ08/25/2021 09:00 08/25/2021 14:484.62.3 EPA 8260C1,2-Dibromo-3-chloropropane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1106-93-4 LLJ08/25/2021 09:00 08/25/2021 14:484.62.3 EPA 8260C1,2-Dibromoethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 195-50-1 LLJ08/25/2021 09:00 08/25/2021 14:484.62.3 EPA 8260C1,2-Dichlorobenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP
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B-2

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021   9:00 amSoil11078.01 Twin Towers Middle School 08/20/2021

21H1047-02

Sample Prepared by Method: EPA 5035A

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

Reported to

LOQLOD/MDL

VOA, 8260 Comprehensive

ND ug/kg dry 1107-06-2 LLJ08/25/2021 09:00 08/25/2021 14:484.62.3 EPA 8260C1,2-Dichloroethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 178-87-5 LLJ08/25/2021 09:00 08/25/2021 14:484.62.3 EPA 8260C1,2-Dichloropropane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1108-67-8 LLJ08/25/2021 09:00 08/25/2021 14:484.62.3 EPA 8260C1,3,5-Trimethylbenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1541-73-1 LLJ08/25/2021 09:00 08/25/2021 14:484.62.3 EPA 8260C1,3-Dichlorobenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1106-46-7 LLJ08/25/2021 09:00 08/25/2021 14:484.62.3 EPA 8260C1,4-Dichlorobenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1123-91-1 LLJ08/25/2021 09:00 08/25/2021 14:489146 EPA 8260C1,4-Dioxane
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 178-93-3 LLJ08/25/2021 09:00 08/25/2021 14:484.62.3 EPA 8260C2-Butanone
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1591-78-6 LLJ08/25/2021 09:00 08/25/2021 14:484.62.3 EPA 8260C2-Hexanone
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1108-10-1 LLJ08/25/2021 09:00 08/25/2021 14:484.62.3 EPA 8260C4-Methyl-2-pentanone
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 167-64-1 LLJ08/25/2021 09:00 08/25/2021 14:489.14.6 EPA 8260CAcetone
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1107-02-8 LLJ08/25/2021 09:00 08/25/2021 14:489.14.6 EPA 8260CAcrolein
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1107-13-1 LLJ08/25/2021 09:00 08/25/2021 14:484.62.3 EPA 8260CAcrylonitrile
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 171-43-2 LLJ08/25/2021 09:00 08/25/2021 14:484.62.3 EPA 8260CBenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 174-97-5 LLJ08/25/2021 09:00 08/25/2021 14:484.62.3 EPA 8260CBromochloromethane
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 175-27-4 LLJ08/25/2021 09:00 08/25/2021 14:484.62.3 EPA 8260CBromodichloromethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 175-25-2 LLJ08/25/2021 09:00 08/25/2021 14:484.62.3 EPA 8260CBromoform
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 174-83-9 LLJ08/25/2021 09:00 08/25/2021 14:484.62.3 EPA 8260CBromomethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 175-15-0 LLJ08/25/2021 09:00 08/25/2021 14:484.62.3 EPA 8260CCarbon disulfide
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 156-23-5 LLJ08/25/2021 09:00 08/25/2021 14:484.62.3 EPA 8260CCarbon tetrachloride
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1108-90-7 LLJ08/25/2021 09:00 08/25/2021 14:484.62.3 EPA 8260CChlorobenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 175-00-3 LLJ08/25/2021 09:00 08/25/2021 14:484.62.3 EPA 8260CChloroethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 167-66-3 LLJ08/25/2021 09:00 08/25/2021 14:484.62.3 EPA 8260CChloroform
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 174-87-3 LLJ08/25/2021 09:00 08/25/2021 14:484.62.3 EPA 8260CChloromethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

www.YORKLAB.com

120 RESEARCH DRIVE

FAX (203) 357-0166(203) 325-1371

STRATFORD, CT 06615 132-02 89th AVENUE RICHMOND HILL, NY 11418

ClientServices@yorklab.comPage 15 of 132



B-2

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021   9:00 amSoil11078.01 Twin Towers Middle School 08/20/2021

21H1047-02

Sample Prepared by Method: EPA 5035A

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

Reported to

LOQLOD/MDL

VOA, 8260 Comprehensive

ND ug/kg dry 1156-59-2 LLJ08/25/2021 09:00 08/25/2021 14:484.62.3 EPA 8260Ccis-1,2-Dichloroethylene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 110061-01-5 LLJ08/25/2021 09:00 08/25/2021 14:484.62.3 EPA 8260Ccis-1,3-Dichloropropylene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1110-82-7 LLJ08/25/2021 09:00 08/25/2021 14:484.62.3 EPA 8260CCyclohexane
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1124-48-1 LLJ08/25/2021 09:00 08/25/2021 14:484.62.3 EPA 8260CDibromochloromethane
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 174-95-3 LLJ08/25/2021 09:00 08/25/2021 14:484.62.3 EPA 8260CDibromomethane
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 175-71-8 LLJ08/25/2021 09:00 08/25/2021 14:484.62.3 EPA 8260CDichlorodifluoromethane
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1100-41-4 LLJ08/25/2021 09:00 08/25/2021 14:484.62.3 EPA 8260CEthyl Benzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 187-68-3 LLJ08/25/2021 09:00 08/25/2021 14:484.62.3 EPA 8260CHexachlorobutadiene
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 198-82-8 LLJ08/25/2021 09:00 08/25/2021 14:484.62.3 EPA 8260CIsopropylbenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 179-20-9 LLJ08/25/2021 09:00 08/25/2021 14:484.62.3 EPA 8260CMethyl acetate
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 11634-04-4 LLJ08/25/2021 09:00 08/25/2021 14:484.62.3 EPA 8260CMethyl tert-butyl ether (MTBE)
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1108-87-2 LLJ08/25/2021 09:00 08/25/2021 14:484.62.3 EPA 8260CMethylcyclohexane
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

9.9 ug/kg dry 175-09-2 LLJ08/25/2021 09:00 08/25/2021 14:489.14.6 EPA 8260CMethylene chloride

Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1104-51-8 LLJ08/25/2021 09:00 08/25/2021 14:484.62.3 EPA 8260Cn-Butylbenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1103-65-1 LLJ08/25/2021 09:00 08/25/2021 14:484.62.3 EPA 8260Cn-Propylbenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 195-47-6 LLJ08/25/2021 09:00 08/25/2021 14:484.62.3 EPA 8260Co-Xylene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,PADEP

ND ug/kg dry 1179601-23-1 LLJ08/25/2021 09:00 08/25/2021 14:489.14.6 EPA 8260Cp- & m- Xylenes
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,PADEP

ND ug/kg dry 199-87-6 LLJ08/25/2021 09:00 08/25/2021 14:484.62.3 EPA 8260Cp-Isopropyltoluene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1135-98-8 LLJ08/25/2021 09:00 08/25/2021 14:484.62.3 EPA 8260Csec-Butylbenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1100-42-5 LLJ08/25/2021 09:00 08/25/2021 14:484.62.3 EPA 8260CStyrene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 175-65-0 LLJ08/25/2021 09:00 08/25/2021 14:484.62.3 EPA 8260Ctert-Butyl alcohol (TBA)
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 198-06-6 LLJ08/25/2021 09:00 08/25/2021 14:484.62.3 EPA 8260Ctert-Butylbenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1127-18-4 LLJ08/25/2021 09:00 08/25/2021 14:484.62.3 EPA 8260CTetrachloroethylene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP
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B-2

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021   9:00 amSoil11078.01 Twin Towers Middle School 08/20/2021

21H1047-02

Sample Prepared by Method: EPA 5035A

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

Reported to

LOQLOD/MDL

VOA, 8260 Comprehensive

ND ug/kg dry 1108-88-3 LLJ08/25/2021 09:00 08/25/2021 14:484.62.3 EPA 8260CToluene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1156-60-5 LLJ08/25/2021 09:00 08/25/2021 14:484.62.3 EPA 8260Ctrans-1,2-Dichloroethylene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 110061-02-6 LLJ08/25/2021 09:00 08/25/2021 14:484.62.3 EPA 8260Ctrans-1,3-Dichloropropylene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 179-01-6 LLJ08/25/2021 09:00 08/25/2021 14:484.62.3 EPA 8260CTrichloroethylene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 175-69-4 LLJ08/25/2021 09:00 08/25/2021 14:484.62.3 EPA 8260CTrichlorofluoromethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 175-01-4 LLJ08/25/2021 09:00 08/25/2021 14:484.62.3 EPA 8260CVinyl Chloride
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 11330-20-7 LLJ08/25/2021 09:00 08/25/2021 14:48146.8 EPA 8260CXylenes, Total
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP

Surrogate Recoveries Result Acceptance Range

77-125116 %Surrogate: SURR: 

1,2-Dichloroethane-d4

17060-07-0

85-12097.1 %Surrogate: SURR: Toluene-d82037-26-5

76-130104 %Surrogate: SURR: 

p-Bromofluorobenzene

460-00-4

[TOC_3]Semivolatile Organic Compounds by GC/MS[TOC]

Sample Prepared by Method: EPA 3546 SVOA

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

Reported to

LOQLOD/MDL

SVOA, 8270 Comprehensive

ND ug/kg dry 292-52-4 KH08/26/2021 12:45 08/27/2021 12:0795.147.7 EPA 8270D1,1-Biphenyl
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 295-94-3 KH08/26/2021 12:45 08/27/2021 12:0719095.1 EPA 8270D1,2,4,5-Tetrachlorobenzene
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2120-82-1 KH08/26/2021 12:45 08/27/2021 12:0795.147.7 EPA 8270D1,2,4-Trichlorobenzene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 295-50-1 KH08/26/2021 12:45 08/27/2021 12:0795.147.7 EPA 8270D1,2-Dichlorobenzene
Certifications: NELAC-NY10854,PADEP

ND ug/kg dry 2122-66-7 KH08/26/2021 12:45 08/27/2021 12:0795.147.7 EPA 8270D1,2-Diphenylhydrazine (as Azobenzene)
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2541-73-1 KH08/26/2021 12:45 08/27/2021 12:0795.147.7 EPA 8270D1,3-Dichlorobenzene
Certifications: NELAC-NY10854,PADEP

ND ug/kg dry 2106-46-7 KH08/26/2021 12:45 08/27/2021 12:0795.147.7 EPA 8270D1,4-Dichlorobenzene
Certifications: NELAC-NY10854,PADEP

ND ug/kg dry 258-90-2 KH08/26/2021 12:45 08/27/2021 12:0719095.1 EPA 8270D2,3,4,6-Tetrachlorophenol
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 295-95-4 KH08/26/2021 12:45 08/27/2021 12:0795.147.7 EPA 8270D2,4,5-Trichlorophenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 288-06-2 KH08/26/2021 12:45 08/27/2021 12:0795.147.7 EPA 8270D2,4,6-Trichlorophenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP
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B-2

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021   9:00 amSoil11078.01 Twin Towers Middle School 08/20/2021

21H1047-02

Sample Prepared by Method: EPA 3546 SVOA

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

Reported to

LOQLOD/MDL

SVOA, 8270 Comprehensive

ND ug/kg dry 2120-83-2 KH08/26/2021 12:45 08/27/2021 12:0795.147.7 EPA 8270D2,4-Dichlorophenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2105-67-9 KH08/26/2021 12:45 08/27/2021 12:0795.147.7 EPA 8270D2,4-Dimethylphenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 251-28-5 KH08/26/2021 12:45 08/27/2021 12:0719095.1 EPA 8270D2,4-Dinitrophenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2121-14-2 KH08/26/2021 12:45 08/27/2021 12:0795.147.7 EPA 8270D2,4-Dinitrotoluene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2606-20-2 KH08/26/2021 12:45 08/27/2021 12:0795.147.7 EPA 8270D2,6-Dinitrotoluene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 291-58-7 KH08/26/2021 12:45 08/27/2021 12:0795.147.7 EPA 8270D2-Chloronaphthalene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 295-57-8 KH08/26/2021 12:45 08/27/2021 12:0795.147.7 EPA 8270D2-Chlorophenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 291-57-6 KH08/26/2021 12:45 08/27/2021 12:0795.147.7 EPA 8270D2-Methylnaphthalene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 295-48-7 KH08/26/2021 12:45 08/27/2021 12:0795.147.7 EPA 8270D2-Methylphenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 288-74-4 KH08/26/2021 12:45 08/27/2021 12:0719095.1 EPA 8270D2-Nitroaniline
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 288-75-5 KH08/26/2021 12:45 08/27/2021 12:0795.147.7 EPA 8270D2-Nitrophenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 265794-96-9 KH08/26/2021 12:45 08/27/2021 12:0795.147.7 EPA 8270D3- & 4-Methylphenols
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 291-94-1 KH08/26/2021 12:45 08/27/2021 12:0795.147.7 EPA 8270D3,3-Dichlorobenzidine
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 299-09-2 KH08/26/2021 12:45 08/27/2021 12:0719095.1 EPA 8270D3-Nitroaniline
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2534-52-1 KH08/26/2021 12:45 08/27/2021 12:0719095.1 EPA 8270D4,6-Dinitro-2-methylphenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2101-55-3 KH08/26/2021 12:45 08/27/2021 12:0795.147.7 EPA 8270D4-Bromophenyl phenyl ether
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 259-50-7 KH08/26/2021 12:45 08/27/2021 12:0795.147.7 EPA 8270D4-Chloro-3-methylphenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2106-47-8 KH08/26/2021 12:45 08/27/2021 12:0795.147.7 EPA 8270D4-Chloroaniline
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 27005-72-3 KH08/26/2021 12:45 08/27/2021 12:0795.147.7 EPA 8270D4-Chlorophenyl phenyl ether
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2100-01-6 KH08/26/2021 12:45 08/27/2021 12:0719095.1 EPA 8270D4-Nitroaniline
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2100-02-7 KH08/26/2021 12:45 08/27/2021 12:0719095.1 EPA 8270D4-Nitrophenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 283-32-9 KH08/26/2021 12:45 08/27/2021 12:0795.147.7 EPA 8270DAcenaphthene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2208-96-8 KH08/26/2021 12:45 08/27/2021 12:0795.147.7 EPA 8270DAcenaphthylene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP
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B-2

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021   9:00 amSoil11078.01 Twin Towers Middle School 08/20/2021

21H1047-02

Sample Prepared by Method: EPA 3546 SVOA

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

Reported to

LOQLOD/MDL

SVOA, 8270 Comprehensive

ND ug/kg dry 298-86-2 KH08/26/2021 12:45 08/27/2021 12:0795.147.7 EPA 8270DAcetophenone
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 262-53-3 KH08/26/2021 12:45 08/27/2021 12:07381190 EPA 8270DAniline
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2120-12-7 KH08/26/2021 12:45 08/27/2021 12:0795.147.7 EPA 8270DAnthracene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 21912-24-9 KH08/26/2021 12:45 08/27/2021 12:0795.147.7 EPA 8270DAtrazine
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2100-52-7 KH08/26/2021 12:45 08/27/2021 12:0795.147.7 EPA 8270DBenzaldehyde
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 292-87-5 KH08/26/2021 12:45 08/27/2021 12:07381190 EPA 8270DBenzidine
Certifications: CTDOH,NELAC-NY10854,PADEP

68.4 ug/kg dry 256-55-3 KH08/26/2021 12:45 08/27/2021 12:0795.147.7 EPA 8270DBenzo(a)anthracene J

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

62.3 ug/kg dry 250-32-8 KH08/26/2021 12:45 08/27/2021 12:0795.147.7 EPA 8270DBenzo(a)pyrene J

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

50.2 ug/kg dry 2205-99-2 KH08/26/2021 12:45 08/27/2021 12:0795.147.7 EPA 8270DBenzo(b)fluoranthene J

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2191-24-2 KH08/26/2021 12:45 08/27/2021 12:0795.147.7 EPA 8270DBenzo(g,h,i)perylene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2207-08-9 KH08/26/2021 12:45 08/27/2021 12:0795.147.7 EPA 8270DBenzo(k)fluoranthene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 265-85-0 KH08/26/2021 12:45 08/27/2021 12:0795.147.7 EPA 8270DBenzoic acid
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2100-51-6 KH08/26/2021 12:45 08/27/2021 12:0795.147.7 EPA 8270DBenzyl alcohol
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 285-68-7 KH08/26/2021 12:45 08/27/2021 12:0795.147.7 EPA 8270DBenzyl butyl phthalate
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2111-91-1 KH08/26/2021 12:45 08/27/2021 12:0795.147.7 EPA 8270DBis(2-chloroethoxy)methane
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2111-44-4 KH08/26/2021 12:45 08/27/2021 12:0795.147.7 EPA 8270DBis(2-chloroethyl)ether
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2108-60-1 KH08/26/2021 12:45 08/27/2021 12:0795.147.7 EPA 8270DBis(2-chloroisopropyl)ether
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2117-81-7 KH08/26/2021 12:45 08/27/2021 12:0795.147.7 EPA 8270DBis(2-ethylhexyl)phthalate
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2105-60-2 KH08/26/2021 12:45 08/27/2021 12:0719095.1 EPA 8270DCaprolactam
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 286-74-8 KH08/26/2021 12:45 08/27/2021 12:0795.147.7 EPA 8270DCarbazole
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

60.1 ug/kg dry 2218-01-9 KH08/26/2021 12:45 08/27/2021 12:0795.147.7 EPA 8270DChrysene J

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 253-70-3 KH08/26/2021 12:45 08/27/2021 12:0795.147.7 EPA 8270DDibenzo(a,h)anthracene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2132-64-9 KH08/26/2021 12:45 08/27/2021 12:0795.147.7 EPA 8270DDibenzofuran
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP
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B-2

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021   9:00 amSoil11078.01 Twin Towers Middle School 08/20/2021

21H1047-02

Sample Prepared by Method: EPA 3546 SVOA

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

Reported to

LOQLOD/MDL

SVOA, 8270 Comprehensive

ND ug/kg dry 284-66-2 KH08/26/2021 12:45 08/27/2021 12:0795.147.7 EPA 8270DDiethyl phthalate
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2131-11-3 KH08/26/2021 12:45 08/27/2021 12:0795.147.7 EPA 8270DDimethyl phthalate
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 284-74-2 KH08/26/2021 12:45 08/27/2021 12:0795.147.7 EPA 8270DDi-n-butyl phthalate
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2117-84-0 KH08/26/2021 12:45 08/27/2021 12:0795.147.7 EPA 8270DDi-n-octyl phthalate
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

121 ug/kg dry 2206-44-0 KH08/26/2021 12:45 08/27/2021 12:0795.147.7 EPA 8270DFluoranthene

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 286-73-7 KH08/26/2021 12:45 08/27/2021 12:0795.147.7 EPA 8270DFluorene
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2118-74-1 KH08/26/2021 12:45 08/27/2021 12:0795.147.7 EPA 8270DHexachlorobenzene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 287-68-3 KH08/26/2021 12:45 08/27/2021 12:0795.147.7 EPA 8270DHexachlorobutadiene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 277-47-4 KH08/26/2021 12:45 08/27/2021 12:0795.147.7 EPA 8270DHexachlorocyclopentadiene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 267-72-1 KH08/26/2021 12:45 08/27/2021 12:0795.147.7 EPA 8270DHexachloroethane
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

48.7 ug/kg dry 2193-39-5 KH08/26/2021 12:45 08/27/2021 12:0795.147.7 EPA 8270DIndeno(1,2,3-cd)pyrene J

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 278-59-1 KH08/26/2021 12:45 08/27/2021 12:0795.147.7 EPA 8270DIsophorone
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 291-20-3 KH08/26/2021 12:45 08/27/2021 12:0795.147.7 EPA 8270DNaphthalene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 298-95-3 KH08/26/2021 12:45 08/27/2021 12:0795.147.7 EPA 8270DNitrobenzene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 262-75-9 KH08/26/2021 12:45 08/27/2021 12:0795.147.7 EPA 8270DN-Nitrosodimethylamine
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2621-64-7 KH08/26/2021 12:45 08/27/2021 12:0795.147.7 EPA 8270DN-nitroso-di-n-propylamine
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 286-30-6 KH08/26/2021 12:45 08/27/2021 12:0795.147.7 EPA 8270DN-Nitrosodiphenylamine
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 287-86-5 KH08/26/2021 12:45 08/27/2021 12:0795.147.7 EPA 8270DPentachlorophenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

88.2 ug/kg dry 285-01-8 KH08/26/2021 12:45 08/27/2021 12:0795.147.7 EPA 8270DPhenanthrene J

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2108-95-2 KH08/26/2021 12:45 08/27/2021 12:0795.147.7 EPA 8270DPhenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

93.5 ug/kg dry 2129-00-0 KH08/26/2021 12:45 08/27/2021 12:0795.147.7 EPA 8270DPyrene J

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

Surrogate Recoveries Result Acceptance Range

20-10871.9 %Surrogate: SURR: 2-Fluorophenol367-12-4

23-11463.7 %Surrogate: SURR: Phenol-d54165-62-2

22-10879.5 %Surrogate: SURR: Nitrobenzene-d54165-60-0
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B-2

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021   9:00 amSoil11078.01 Twin Towers Middle School 08/20/2021

21H1047-02

Sample Prepared by Method: EPA 3546 SVOA

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

Reported to

LOQLOD/MDL

SVOA, 8270 Comprehensive

21-11376.1 %Surrogate: SURR: 2-Fluorobiphenyl321-60-8

19-110104 %Surrogate: SURR: 

2,4,6-Tribromophenol

118-79-6

24-11679.5 %Surrogate: SURR: Terphenyl-d14 1718-51-0

[TOC_3]Organochlorine Pesticides by GC/ECD[TOC]

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

PEST, 8081 List

ND ug/kg dry 572-54-8 CM08/27/2021 13:16 08/28/2021 19:591.90 EPA 8081B4,4'-DDD
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 572-55-9 CM08/27/2021 13:16 08/28/2021 19:591.90 EPA 8081B4,4'-DDE
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 550-29-3 CM08/27/2021 13:16 08/28/2021 19:591.90 EPA 8081B4,4'-DDT
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 5309-00-2 CM08/27/2021 13:16 08/28/2021 19:591.90 EPA 8081BAldrin
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 5319-84-6 CM08/27/2021 13:16 08/28/2021 19:591.90 EPA 8081Balpha-BHC
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 55103-71-9 CM08/27/2021 13:16 08/28/2021 19:591.90 EPA 8081Balpha-Chlordane
Certifications: NELAC-NY10854,NJDEP

ND ug/kg dry 5319-85-7 CM08/27/2021 13:16 08/28/2021 19:591.90 EPA 8081Bbeta-BHC
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 5319-86-8 CM08/27/2021 13:16 08/28/2021 19:591.90 EPA 8081Bdelta-BHC
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 560-57-1 CM08/27/2021 13:16 08/28/2021 19:591.90 EPA 8081BDieldrin
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 5959-98-8 CM08/27/2021 13:16 08/28/2021 19:591.90 EPA 8081BEndosulfan I
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 533213-65-9 CM08/27/2021 13:16 08/28/2021 19:591.90 EPA 8081BEndosulfan II
Certifications: CTDOH,NELAC-NY10854

ND ug/kg dry 51031-07-8 CM08/27/2021 13:16 08/28/2021 19:591.90 EPA 8081BEndosulfan sulfate
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 572-20-8 CM08/27/2021 13:16 08/28/2021 19:591.90 EPA 8081BEndrin
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 57421-93-4 CM08/27/2021 13:16 08/28/2021 19:591.90 EPA 8081BEndrin aldehyde
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 553494-70-5 CM08/27/2021 13:16 08/28/2021 19:591.90 EPA 8081BEndrin ketone
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 558-89-9 CM08/27/2021 13:16 08/28/2021 19:591.90 EPA 8081Bgamma-BHC (Lindane)
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 55566-34-7 CM08/27/2021 13:16 08/28/2021 19:591.90 EPA 8081Bgamma-Chlordane
Certifications: NELAC-NY10854,NJDEP

ND ug/kg dry 576-44-8 CM08/27/2021 13:16 08/28/2021 19:591.90 EPA 8081BHeptachlor
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP
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B-2

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021   9:00 amSoil11078.01 Twin Towers Middle School 08/20/2021

21H1047-02

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

PEST, 8081 List

ND ug/kg dry 51024-57-3 CM08/27/2021 13:16 08/28/2021 19:591.90 EPA 8081BHeptachlor epoxide
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 572-43-5 CM08/27/2021 13:16 08/28/2021 19:591.90 EPA 8081BMethoxychlor
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 58001-35-2 CM08/27/2021 13:16 08/28/2021 19:59190 EPA 8081BToxaphene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

Surrogate Recoveries Result Acceptance Range

30-15057.9 %Surrogate: Decachlorobiphenyl2051-24-3

30-15077.4 %Surrogate: Tetrachloro-m-xylene877-09-8

[TOC_3]Polychlorinated Biphenyls by GC/ECD[TOC]

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

PCB, 8082 List

ND mg/kg dry 112674-11-2 BJ08/27/2021 13:16 08/30/2021 12:440.0192 EPA 8082AAroclor 1016
Certifications: NELAC-NY10854,CTDOH,NJDEP,PADEP

ND mg/kg dry 111104-28-2 BJ08/27/2021 13:16 08/30/2021 12:440.0192 EPA 8082AAroclor 1221
Certifications: NELAC-NY10854,CTDOH,NJDEP,PADEP

ND mg/kg dry 111141-16-5 BJ08/27/2021 13:16 08/30/2021 12:440.0192 EPA 8082AAroclor 1232
Certifications: NELAC-NY10854,CTDOH,NJDEP,PADEP

ND mg/kg dry 153469-21-9 BJ08/27/2021 13:16 08/30/2021 12:440.0192 EPA 8082AAroclor 1242
Certifications: NELAC-NY10854,CTDOH,NJDEP,PADEP

ND mg/kg dry 112672-29-6 BJ08/27/2021 13:16 08/30/2021 12:440.0192 EPA 8082AAroclor 1248
Certifications: NELAC-NY10854,CTDOH,NJDEP,PADEP

ND mg/kg dry 111097-69-1 BJ08/27/2021 13:16 08/30/2021 12:440.0192 EPA 8082AAroclor 1254
Certifications: NELAC-NY10854,CTDOH,NJDEP,PADEP

ND mg/kg dry 111096-82-5 BJ08/27/2021 13:16 08/30/2021 12:440.0192 EPA 8082AAroclor 1260
Certifications: NELAC-NY10854,CTDOH,NJDEP,PADEP

ND mg/kg dry 11336-36-3 BJ08/27/2021 13:16 08/30/2021 12:440.0192 EPA 8082A* Total PCBs
Certifications:

Surrogate Recoveries Result Acceptance Range

30-12079.5 %Surrogate: Tetrachloro-m-xylene877-09-8

30-12048.0 %Surrogate: Decachlorobiphenyl2051-24-3

[TOC_3]Metals by ICP[TOC]

Sample Prepared by Method: EPA 3050B

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

Metals, Target Analyte

14900 mg/kg dry 17429-90-5 EM08/26/2021 15:26 08/29/2021 11:575.80 EPA 6010DAluminum

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND mg/kg dry 17440-36-0 EM08/26/2021 15:26 08/29/2021 11:572.90 EPA 6010DAntimony
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP
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B-2

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021   9:00 amSoil11078.01 Twin Towers Middle School 08/20/2021

21H1047-02

Sample Prepared by Method: EPA 3050B

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

Metals, Target Analyte

3.63 mg/kg dry 17440-38-2 EM08/26/2021 15:26 08/29/2021 11:571.74 EPA 6010DArsenic

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

57.9 mg/kg dry 17440-39-3 EM08/26/2021 15:26 08/29/2021 11:572.90 EPA 6010DBarium

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

0.568 mg/kg dry 17440-41-7 EM08/26/2021 15:26 08/29/2021 11:570.058 EPA 6010DBeryllium

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

1.09 mg/kg dry 17440-43-9 EM08/26/2021 15:26 08/29/2021 11:570.348 EPA 6010DCadmium

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

14900 mg/kg dry 17440-70-2 EM08/26/2021 15:26 08/29/2021 11:575.80 EPA 6010DCalcium B

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

18.4 mg/kg dry 17440-47-3 EM08/26/2021 15:26 08/29/2021 11:570.580 EPA 6010DChromium

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

10.6 mg/kg dry 17440-48-4 EM08/26/2021 15:26 08/29/2021 11:570.464 EPA 6010DCobalt

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

32.9 mg/kg dry 17440-50-8 EM08/26/2021 15:26 08/29/2021 11:572.32 EPA 6010DCopper

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

25200 mg/kg dry 17439-89-6 EM08/26/2021 15:26 08/29/2021 11:5729.0 EPA 6010DIron

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

89.7 mg/kg dry 17439-92-1 EM08/26/2021 15:26 08/29/2021 11:570.580 EPA 6010DLead

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

6530 mg/kg dry 17439-95-4 EM08/26/2021 15:26 08/29/2021 11:575.80 EPA 6010DMagnesium

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

586 mg/kg dry 17439-96-5 EM08/26/2021 15:26 08/29/2021 11:570.580 EPA 6010DManganese

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

24.2 mg/kg dry 17440-02-0 EM08/26/2021 15:26 08/29/2021 11:571.16 EPA 6010DNickel

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

1540 mg/kg dry 17440-09-7 EM08/26/2021 15:26 08/29/2021 11:575.80 EPA 6010DPotassium

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND mg/kg dry 17782-49-2 EM08/26/2021 15:26 08/29/2021 11:572.90 EPA 6010DSelenium
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND mg/kg dry 17440-22-4 EM08/26/2021 15:26 08/29/2021 11:570.580 EPA 6010DSilver
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

62.2 mg/kg dry 17440-23-5 EM08/26/2021 15:26 08/29/2021 11:5758.0 EPA 6010DSodium

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND mg/kg dry 17440-28-0 EM08/26/2021 15:26 08/29/2021 11:572.90 EPA 6010DThallium
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

20.0 mg/kg dry 17440-62-2 EM08/26/2021 15:26 08/29/2021 11:571.16 EPA 6010DVanadium

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

561 mg/kg dry 17440-66-6 EM08/26/2021 15:26 08/29/2021 11:572.90 EPA 6010DZinc B

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

[TOC_3]Mercury by EPA 7000/200 Series Methods[TOC]

Sample Notes:Log-in Notes:Mercury by 7473
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B-2

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021   9:00 amSoil11078.01 Twin Towers Middle School 08/20/2021

21H1047-02

[TOC_3]Mercury by EPA 7000/200 Series Methods[TOC]

Sample Prepared by Method: EPA 7473 soil

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

LOQ

Reported to

0.414 mg/kg dry 17439-97-6 BR08/26/2021 11:58 08/26/2021 20:270.0348 EPA 7473Mercury

Certifications: CTDOH,NJDEP,NELAC-NY10854,PADEP

[TOC_3]Wet Chemistry Parameters[TOC]

Sample Prepared by Method: EPA SW846-3060

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

Chromium, Hexavalent

ND mg/kg dry 118540-29-9 JAG08/24/2021 07:44 08/25/2021 07:550.580 EPA 7196AChromium, Hexavalent
Certifications: NJDEP,CTDOH,NELAC-NY10854,PADEP

Sample Prepared by Method: Analysis Preparation Soil

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

Cyanide, Total

ND mg/kg dry 157-12-5 MAO08/25/2021 14:07 08/25/2021 22:360.580 EPA 9014/9010CCyanide, total
Certifications: NELAC-NY10854,CTDOH,NJDEP,PADEP

[TOC_3]Miscellaneous Physical Parameters[TOC]

Sample Prepared by Method: % Solids Prep

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

Total Solids

86.2 % 1solids VR08/26/2021 13:50 08/26/2021 16:380.100 SM 2540G* % Solids

Certifications: CTDOH

B-3

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021   9:30 amSoil11078.01 Twin Towers Middle School

[TOC_2]B-3[TOC]

08/20/2021

21H1047-03

[TOC_3]Volatile Organic Compounds by GC/MS[TOC]

Sample Prepared by Method: EPA 5035A

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

Reported to

LOQLOD/MDL

VOA, 8260 Comprehensive

ND ug/kg dry 1630-20-6 AS08/27/2021 07:00 08/27/2021 17:184.12.0 EPA 8260C1,1,1,2-Tetrachloroethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 171-55-6 AS08/27/2021 07:00 08/27/2021 17:184.12.0 EPA 8260C1,1,1-Trichloroethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 179-34-5 AS08/27/2021 07:00 08/27/2021 17:184.12.0 EPA 8260C1,1,2,2-Tetrachloroethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP
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B-3

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021   9:30 amSoil11078.01 Twin Towers Middle School 08/20/2021

21H1047-03

Sample Prepared by Method: EPA 5035A

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

Reported to

LOQLOD/MDL

VOA, 8260 Comprehensive

ND ug/kg dry 176-13-1 AS08/27/2021 07:00 08/27/2021 17:184.12.0 EPA 8260C1,1,2-Trichloro-1,2,2-trifluoroethane 

(Freon 113) Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP

ND ug/kg dry 179-00-5 AS08/27/2021 07:00 08/27/2021 17:184.12.0 EPA 8260C1,1,2-Trichloroethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 175-34-3 AS08/27/2021 07:00 08/27/2021 17:184.12.0 EPA 8260C1,1-Dichloroethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 175-35-4 AS08/27/2021 07:00 08/27/2021 17:184.12.0 EPA 8260C1,1-Dichloroethylene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 187-61-6 AS08/27/2021 07:00 08/27/2021 17:184.12.0 EPA 8260C1,2,3-Trichlorobenzene
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 196-18-4 AS08/27/2021 07:00 08/27/2021 17:184.12.0 EPA 8260C1,2,3-Trichloropropane
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP

ND ug/kg dry 1120-82-1 AS08/27/2021 07:00 08/27/2021 17:184.12.0 EPA 8260C1,2,4-Trichlorobenzene
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 195-63-6 AS08/27/2021 07:00 08/27/2021 17:184.12.0 EPA 8260C1,2,4-Trimethylbenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 196-12-8 AS08/27/2021 07:00 08/27/2021 17:184.12.0 EPA 8260C1,2-Dibromo-3-chloropropane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1106-93-4 AS08/27/2021 07:00 08/27/2021 17:184.12.0 EPA 8260C1,2-Dibromoethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 195-50-1 AS08/27/2021 07:00 08/27/2021 17:184.12.0 EPA 8260C1,2-Dichlorobenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1107-06-2 AS08/27/2021 07:00 08/27/2021 17:184.12.0 EPA 8260C1,2-Dichloroethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 178-87-5 AS08/27/2021 07:00 08/27/2021 17:184.12.0 EPA 8260C1,2-Dichloropropane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1108-67-8 AS08/27/2021 07:00 08/27/2021 17:184.12.0 EPA 8260C1,3,5-Trimethylbenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1541-73-1 AS08/27/2021 07:00 08/27/2021 17:184.12.0 EPA 8260C1,3-Dichlorobenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1106-46-7 AS08/27/2021 07:00 08/27/2021 17:184.12.0 EPA 8260C1,4-Dichlorobenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1123-91-1 AS08/27/2021 07:00 08/27/2021 17:188241 EPA 8260C1,4-Dioxane
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 178-93-3 AS08/27/2021 07:00 08/27/2021 17:184.12.0 EPA 8260C2-Butanone
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1591-78-6 AS08/27/2021 07:00 08/27/2021 17:184.12.0 EPA 8260C2-Hexanone
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1108-10-1 AS08/27/2021 07:00 08/27/2021 17:184.12.0 EPA 8260C4-Methyl-2-pentanone
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 167-64-1 AS08/27/2021 07:00 08/27/2021 17:188.24.1 EPA 8260CAcetone
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1107-02-8 AS08/27/2021 07:00 08/27/2021 17:188.24.1 EPA 8260CAcrolein
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1107-13-1 AS08/27/2021 07:00 08/27/2021 17:184.12.0 EPA 8260CAcrylonitrile
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP
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B-3

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021   9:30 amSoil11078.01 Twin Towers Middle School 08/20/2021

21H1047-03

Sample Prepared by Method: EPA 5035A

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

Reported to

LOQLOD/MDL

VOA, 8260 Comprehensive

ND ug/kg dry 171-43-2 AS08/27/2021 07:00 08/27/2021 17:184.12.0 EPA 8260CBenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 174-97-5 AS08/27/2021 07:00 08/27/2021 17:184.12.0 EPA 8260CBromochloromethane
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 175-27-4 AS08/27/2021 07:00 08/27/2021 17:184.12.0 EPA 8260CBromodichloromethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 175-25-2 AS08/27/2021 07:00 08/27/2021 17:184.12.0 EPA 8260CBromoform
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 174-83-9 AS08/27/2021 07:00 08/27/2021 17:184.12.0 EPA 8260CBromomethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 175-15-0 AS08/27/2021 07:00 08/27/2021 17:184.12.0 EPA 8260CCarbon disulfide
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 156-23-5 AS08/27/2021 07:00 08/27/2021 17:184.12.0 EPA 8260CCarbon tetrachloride
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1108-90-7 AS08/27/2021 07:00 08/27/2021 17:184.12.0 EPA 8260CChlorobenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 175-00-3 AS08/27/2021 07:00 08/27/2021 17:184.12.0 EPA 8260CChloroethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 167-66-3 AS08/27/2021 07:00 08/27/2021 17:184.12.0 EPA 8260CChloroform
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 174-87-3 AS08/27/2021 07:00 08/27/2021 17:184.12.0 EPA 8260CChloromethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1156-59-2 AS08/27/2021 07:00 08/27/2021 17:184.12.0 EPA 8260Ccis-1,2-Dichloroethylene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 110061-01-5 AS08/27/2021 07:00 08/27/2021 17:184.12.0 EPA 8260Ccis-1,3-Dichloropropylene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1110-82-7 AS08/27/2021 07:00 08/27/2021 17:184.12.0 EPA 8260CCyclohexane
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1124-48-1 AS08/27/2021 07:00 08/27/2021 17:184.12.0 EPA 8260CDibromochloromethane
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 174-95-3 AS08/27/2021 07:00 08/27/2021 17:184.12.0 EPA 8260CDibromomethane
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 175-71-8 AS08/27/2021 07:00 08/27/2021 17:184.12.0 EPA 8260CDichlorodifluoromethane
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1100-41-4 AS08/27/2021 07:00 08/27/2021 17:184.12.0 EPA 8260CEthyl Benzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 187-68-3 AS08/27/2021 07:00 08/27/2021 17:184.12.0 EPA 8260CHexachlorobutadiene
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 198-82-8 AS08/27/2021 07:00 08/27/2021 17:184.12.0 EPA 8260CIsopropylbenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 179-20-9 AS08/27/2021 07:00 08/27/2021 17:184.12.0 EPA 8260CMethyl acetate
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 11634-04-4 AS08/27/2021 07:00 08/27/2021 17:184.12.0 EPA 8260CMethyl tert-butyl ether (MTBE)
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1108-87-2 AS08/27/2021 07:00 08/27/2021 17:184.12.0 EPA 8260CMethylcyclohexane
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP
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B-3

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021   9:30 amSoil11078.01 Twin Towers Middle School 08/20/2021

21H1047-03

Sample Prepared by Method: EPA 5035A

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

Reported to

LOQLOD/MDL

VOA, 8260 Comprehensive

5.8 ug/kg dry 175-09-2 AS08/27/2021 07:00 08/27/2021 17:188.24.1 EPA 8260CMethylene chloride J

Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1104-51-8 AS08/27/2021 07:00 08/27/2021 17:184.12.0 EPA 8260Cn-Butylbenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1103-65-1 AS08/27/2021 07:00 08/27/2021 17:184.12.0 EPA 8260Cn-Propylbenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 195-47-6 AS08/27/2021 07:00 08/27/2021 17:184.12.0 EPA 8260Co-Xylene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,PADEP

ND ug/kg dry 1179601-23-1 AS08/27/2021 07:00 08/27/2021 17:188.24.1 EPA 8260Cp- & m- Xylenes
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,PADEP

ND ug/kg dry 199-87-6 AS08/27/2021 07:00 08/27/2021 17:184.12.0 EPA 8260Cp-Isopropyltoluene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1135-98-8 AS08/27/2021 07:00 08/27/2021 17:184.12.0 EPA 8260Csec-Butylbenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1100-42-5 AS08/27/2021 07:00 08/27/2021 17:184.12.0 EPA 8260CStyrene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 175-65-0 AS08/27/2021 07:00 08/27/2021 17:184.12.0 EPA 8260Ctert-Butyl alcohol (TBA)
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 198-06-6 AS08/27/2021 07:00 08/27/2021 17:184.12.0 EPA 8260Ctert-Butylbenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1127-18-4 AS08/27/2021 07:00 08/27/2021 17:184.12.0 EPA 8260CTetrachloroethylene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1108-88-3 AS08/27/2021 07:00 08/27/2021 17:184.12.0 EPA 8260CToluene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1156-60-5 AS08/27/2021 07:00 08/27/2021 17:184.12.0 EPA 8260Ctrans-1,2-Dichloroethylene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 110061-02-6 AS08/27/2021 07:00 08/27/2021 17:184.12.0 EPA 8260Ctrans-1,3-Dichloropropylene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 179-01-6 AS08/27/2021 07:00 08/27/2021 17:184.12.0 EPA 8260CTrichloroethylene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 175-69-4 AS08/27/2021 07:00 08/27/2021 17:184.12.0 EPA 8260CTrichlorofluoromethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 175-01-4 AS08/27/2021 07:00 08/27/2021 17:184.12.0 EPA 8260CVinyl Chloride
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 11330-20-7 AS08/27/2021 07:00 08/27/2021 17:18126.1 EPA 8260CXylenes, Total
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP

Surrogate Recoveries Result Acceptance Range

77-12597.7 %Surrogate: SURR: 

1,2-Dichloroethane-d4

17060-07-0

85-120100 %Surrogate: SURR: Toluene-d82037-26-5

76-130101 %Surrogate: SURR: 

p-Bromofluorobenzene

460-00-4

[TOC_3]Semivolatile Organic Compounds by GC/MS[TOC]

Sample Notes:Log-in Notes:SVOA, 8270 Comprehensive
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York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021   9:30 amSoil11078.01 Twin Towers Middle School 08/20/2021

21H1047-03

[TOC_3]Semivolatile Organic Compounds by GC/MS[TOC]

Sample Prepared by Method: EPA 3546 SVOA

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/TimeReported to

LOQLOD/MDL

ND ug/kg dry 292-52-4 KH08/26/2021 12:45 08/27/2021 12:3899.950.1 EPA 8270D1,1-Biphenyl
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 295-94-3 KH08/26/2021 12:45 08/27/2021 12:3820099.9 EPA 8270D1,2,4,5-Tetrachlorobenzene
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2120-82-1 KH08/26/2021 12:45 08/27/2021 12:3899.950.1 EPA 8270D1,2,4-Trichlorobenzene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 295-50-1 KH08/26/2021 12:45 08/27/2021 12:3899.950.1 EPA 8270D1,2-Dichlorobenzene
Certifications: NELAC-NY10854,PADEP

ND ug/kg dry 2122-66-7 KH08/26/2021 12:45 08/27/2021 12:3899.950.1 EPA 8270D1,2-Diphenylhydrazine (as Azobenzene)
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2541-73-1 KH08/26/2021 12:45 08/27/2021 12:3899.950.1 EPA 8270D1,3-Dichlorobenzene
Certifications: NELAC-NY10854,PADEP

ND ug/kg dry 2106-46-7 KH08/26/2021 12:45 08/27/2021 12:3899.950.1 EPA 8270D1,4-Dichlorobenzene
Certifications: NELAC-NY10854,PADEP

ND ug/kg dry 258-90-2 KH08/26/2021 12:45 08/27/2021 12:3820099.9 EPA 8270D2,3,4,6-Tetrachlorophenol
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 295-95-4 KH08/26/2021 12:45 08/27/2021 12:3899.950.1 EPA 8270D2,4,5-Trichlorophenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 288-06-2 KH08/26/2021 12:45 08/27/2021 12:3899.950.1 EPA 8270D2,4,6-Trichlorophenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2120-83-2 KH08/26/2021 12:45 08/27/2021 12:3899.950.1 EPA 8270D2,4-Dichlorophenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2105-67-9 KH08/26/2021 12:45 08/27/2021 12:3899.950.1 EPA 8270D2,4-Dimethylphenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 251-28-5 KH08/26/2021 12:45 08/27/2021 12:3820099.9 EPA 8270D2,4-Dinitrophenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2121-14-2 KH08/26/2021 12:45 08/27/2021 12:3899.950.1 EPA 8270D2,4-Dinitrotoluene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2606-20-2 KH08/26/2021 12:45 08/27/2021 12:3899.950.1 EPA 8270D2,6-Dinitrotoluene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 291-58-7 KH08/26/2021 12:45 08/27/2021 12:3899.950.1 EPA 8270D2-Chloronaphthalene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 295-57-8 KH08/26/2021 12:45 08/27/2021 12:3899.950.1 EPA 8270D2-Chlorophenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 291-57-6 KH08/26/2021 12:45 08/27/2021 12:3899.950.1 EPA 8270D2-Methylnaphthalene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 295-48-7 KH08/26/2021 12:45 08/27/2021 12:3899.950.1 EPA 8270D2-Methylphenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 288-74-4 KH08/26/2021 12:45 08/27/2021 12:3820099.9 EPA 8270D2-Nitroaniline
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 288-75-5 KH08/26/2021 12:45 08/27/2021 12:3899.950.1 EPA 8270D2-Nitrophenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 265794-96-9 KH08/26/2021 12:45 08/27/2021 12:3899.950.1 EPA 8270D3- & 4-Methylphenols
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 291-94-1 KH08/26/2021 12:45 08/27/2021 12:3899.950.1 EPA 8270D3,3-Dichlorobenzidine
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 299-09-2 KH08/26/2021 12:45 08/27/2021 12:3820099.9 EPA 8270D3-Nitroaniline
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP
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York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021   9:30 amSoil11078.01 Twin Towers Middle School 08/20/2021

21H1047-03

Sample Prepared by Method: EPA 3546 SVOA

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

Reported to

LOQLOD/MDL

SVOA, 8270 Comprehensive

ND ug/kg dry 2534-52-1 KH08/26/2021 12:45 08/27/2021 12:3820099.9 EPA 8270D4,6-Dinitro-2-methylphenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2101-55-3 KH08/26/2021 12:45 08/27/2021 12:3899.950.1 EPA 8270D4-Bromophenyl phenyl ether
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 259-50-7 KH08/26/2021 12:45 08/27/2021 12:3899.950.1 EPA 8270D4-Chloro-3-methylphenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2106-47-8 KH08/26/2021 12:45 08/27/2021 12:3899.950.1 EPA 8270D4-Chloroaniline
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 27005-72-3 KH08/26/2021 12:45 08/27/2021 12:3899.950.1 EPA 8270D4-Chlorophenyl phenyl ether
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2100-01-6 KH08/26/2021 12:45 08/27/2021 12:3820099.9 EPA 8270D4-Nitroaniline
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2100-02-7 KH08/26/2021 12:45 08/27/2021 12:3820099.9 EPA 8270D4-Nitrophenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 283-32-9 KH08/26/2021 12:45 08/27/2021 12:3899.950.1 EPA 8270DAcenaphthene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

161 ug/kg dry 2208-96-8 KH08/26/2021 12:45 08/27/2021 12:3899.950.1 EPA 8270DAcenaphthylene

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 298-86-2 KH08/26/2021 12:45 08/27/2021 12:3899.950.1 EPA 8270DAcetophenone
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 262-53-3 KH08/26/2021 12:45 08/27/2021 12:38400200 EPA 8270DAniline
Certifications: NELAC-NY10854,NJDEP,PADEP

79.0 ug/kg dry 2120-12-7 KH08/26/2021 12:45 08/27/2021 12:3899.950.1 EPA 8270DAnthracene J

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 21912-24-9 KH08/26/2021 12:45 08/27/2021 12:3899.950.1 EPA 8270DAtrazine
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2100-52-7 KH08/26/2021 12:45 08/27/2021 12:3899.950.1 EPA 8270DBenzaldehyde
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 292-87-5 KH08/26/2021 12:45 08/27/2021 12:38400200 EPA 8270DBenzidine
Certifications: CTDOH,NELAC-NY10854,PADEP

295 ug/kg dry 256-55-3 KH08/26/2021 12:45 08/27/2021 12:3899.950.1 EPA 8270DBenzo(a)anthracene

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

239 ug/kg dry 250-32-8 KH08/26/2021 12:45 08/27/2021 12:3899.950.1 EPA 8270DBenzo(a)pyrene

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

149 ug/kg dry 2205-99-2 KH08/26/2021 12:45 08/27/2021 12:3899.950.1 EPA 8270DBenzo(b)fluoranthene

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

164 ug/kg dry 2191-24-2 KH08/26/2021 12:45 08/27/2021 12:3899.950.1 EPA 8270DBenzo(g,h,i)perylene

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

141 ug/kg dry 2207-08-9 KH08/26/2021 12:45 08/27/2021 12:3899.950.1 EPA 8270DBenzo(k)fluoranthene

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 265-85-0 KH08/26/2021 12:45 08/27/2021 12:3899.950.1 EPA 8270DBenzoic acid
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2100-51-6 KH08/26/2021 12:45 08/27/2021 12:3899.950.1 EPA 8270DBenzyl alcohol
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 285-68-7 KH08/26/2021 12:45 08/27/2021 12:3899.950.1 EPA 8270DBenzyl butyl phthalate
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP
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York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021   9:30 amSoil11078.01 Twin Towers Middle School 08/20/2021

21H1047-03

Sample Prepared by Method: EPA 3546 SVOA

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

Reported to

LOQLOD/MDL

SVOA, 8270 Comprehensive

ND ug/kg dry 2111-91-1 KH08/26/2021 12:45 08/27/2021 12:3899.950.1 EPA 8270DBis(2-chloroethoxy)methane
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2111-44-4 KH08/26/2021 12:45 08/27/2021 12:3899.950.1 EPA 8270DBis(2-chloroethyl)ether
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2108-60-1 KH08/26/2021 12:45 08/27/2021 12:3899.950.1 EPA 8270DBis(2-chloroisopropyl)ether
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2117-81-7 KH08/26/2021 12:45 08/27/2021 12:3899.950.1 EPA 8270DBis(2-ethylhexyl)phthalate
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2105-60-2 KH08/26/2021 12:45 08/27/2021 12:3820099.9 EPA 8270DCaprolactam
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 286-74-8 KH08/26/2021 12:45 08/27/2021 12:3899.950.1 EPA 8270DCarbazole
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

323 ug/kg dry 2218-01-9 KH08/26/2021 12:45 08/27/2021 12:3899.950.1 EPA 8270DChrysene

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 253-70-3 KH08/26/2021 12:45 08/27/2021 12:3899.950.1 EPA 8270DDibenzo(a,h)anthracene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2132-64-9 KH08/26/2021 12:45 08/27/2021 12:3899.950.1 EPA 8270DDibenzofuran
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 284-66-2 KH08/26/2021 12:45 08/27/2021 12:3899.950.1 EPA 8270DDiethyl phthalate
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2131-11-3 KH08/26/2021 12:45 08/27/2021 12:3899.950.1 EPA 8270DDimethyl phthalate
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 284-74-2 KH08/26/2021 12:45 08/27/2021 12:3899.950.1 EPA 8270DDi-n-butyl phthalate
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2117-84-0 KH08/26/2021 12:45 08/27/2021 12:3899.950.1 EPA 8270DDi-n-octyl phthalate
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

281 ug/kg dry 2206-44-0 KH08/26/2021 12:45 08/27/2021 12:3899.950.1 EPA 8270DFluoranthene

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 286-73-7 KH08/26/2021 12:45 08/27/2021 12:3899.950.1 EPA 8270DFluorene
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2118-74-1 KH08/26/2021 12:45 08/27/2021 12:3899.950.1 EPA 8270DHexachlorobenzene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 287-68-3 KH08/26/2021 12:45 08/27/2021 12:3899.950.1 EPA 8270DHexachlorobutadiene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 277-47-4 KH08/26/2021 12:45 08/27/2021 12:3899.950.1 EPA 8270DHexachlorocyclopentadiene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 267-72-1 KH08/26/2021 12:45 08/27/2021 12:3899.950.1 EPA 8270DHexachloroethane
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

171 ug/kg dry 2193-39-5 KH08/26/2021 12:45 08/27/2021 12:3899.950.1 EPA 8270DIndeno(1,2,3-cd)pyrene

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 278-59-1 KH08/26/2021 12:45 08/27/2021 12:3899.950.1 EPA 8270DIsophorone
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 291-20-3 KH08/26/2021 12:45 08/27/2021 12:3899.950.1 EPA 8270DNaphthalene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 298-95-3 KH08/26/2021 12:45 08/27/2021 12:3899.950.1 EPA 8270DNitrobenzene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP
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York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021   9:30 amSoil11078.01 Twin Towers Middle School 08/20/2021

21H1047-03

Sample Prepared by Method: EPA 3546 SVOA

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

Reported to

LOQLOD/MDL

SVOA, 8270 Comprehensive

ND ug/kg dry 262-75-9 KH08/26/2021 12:45 08/27/2021 12:3899.950.1 EPA 8270DN-Nitrosodimethylamine
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2621-64-7 KH08/26/2021 12:45 08/27/2021 12:3899.950.1 EPA 8270DN-nitroso-di-n-propylamine
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 286-30-6 KH08/26/2021 12:45 08/27/2021 12:3899.950.1 EPA 8270DN-Nitrosodiphenylamine
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 287-86-5 KH08/26/2021 12:45 08/27/2021 12:3899.950.1 EPA 8270DPentachlorophenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

105 ug/kg dry 285-01-8 KH08/26/2021 12:45 08/27/2021 12:3899.950.1 EPA 8270DPhenanthrene

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2108-95-2 KH08/26/2021 12:45 08/27/2021 12:3899.950.1 EPA 8270DPhenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

551 ug/kg dry 2129-00-0 KH08/26/2021 12:45 08/27/2021 12:3899.950.1 EPA 8270DPyrene

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

Surrogate Recoveries Result Acceptance Range

20-10863.7 %Surrogate: SURR: 2-Fluorophenol367-12-4

23-11455.9 %Surrogate: SURR: Phenol-d54165-62-2

22-10877.8 %Surrogate: SURR: Nitrobenzene-d54165-60-0

21-11370.6 %Surrogate: SURR: 2-Fluorobiphenyl321-60-8

19-11099.6 %Surrogate: SURR: 

2,4,6-Tribromophenol

118-79-6

24-11677.0 %Surrogate: SURR: Terphenyl-d14 1718-51-0

[TOC_3]Organochlorine Pesticides by GC/ECD[TOC]

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

PEST, 8081 List

ND ug/kg dry 572-54-8 CM08/27/2021 13:16 08/28/2021 20:161.96 EPA 8081B4,4'-DDD
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 572-55-9 CM08/27/2021 13:16 08/28/2021 20:161.96 EPA 8081B4,4'-DDE
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 550-29-3 CM08/27/2021 13:16 08/28/2021 20:161.96 EPA 8081B4,4'-DDT
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 5309-00-2 CM08/27/2021 13:16 08/28/2021 20:161.96 EPA 8081BAldrin
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 5319-84-6 CM08/27/2021 13:16 08/28/2021 20:161.96 EPA 8081Balpha-BHC
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 55103-71-9 CM08/27/2021 13:16 08/28/2021 20:161.96 EPA 8081Balpha-Chlordane
Certifications: NELAC-NY10854,NJDEP

ND ug/kg dry 5319-85-7 CM08/27/2021 13:16 08/28/2021 20:161.96 EPA 8081Bbeta-BHC
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 5319-86-8 CM08/27/2021 13:16 08/28/2021 20:161.96 EPA 8081Bdelta-BHC
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 560-57-1 CM08/27/2021 13:16 08/28/2021 20:161.96 EPA 8081BDieldrin
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP
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B-3

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021   9:30 amSoil11078.01 Twin Towers Middle School 08/20/2021

21H1047-03

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

PEST, 8081 List

ND ug/kg dry 5959-98-8 CM08/27/2021 13:16 08/28/2021 20:161.96 EPA 8081BEndosulfan I
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 533213-65-9 CM08/27/2021 13:16 08/28/2021 20:161.96 EPA 8081BEndosulfan II
Certifications: CTDOH,NELAC-NY10854

ND ug/kg dry 51031-07-8 CM08/27/2021 13:16 08/28/2021 20:161.96 EPA 8081BEndosulfan sulfate
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 572-20-8 CM08/27/2021 13:16 08/28/2021 20:161.96 EPA 8081BEndrin
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 57421-93-4 CM08/27/2021 13:16 08/28/2021 20:161.96 EPA 8081BEndrin aldehyde
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 553494-70-5 CM08/27/2021 13:16 08/28/2021 20:161.96 EPA 8081BEndrin ketone
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 558-89-9 CM08/27/2021 13:16 08/28/2021 20:161.96 EPA 8081Bgamma-BHC (Lindane)
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 55566-34-7 CM08/27/2021 13:16 08/28/2021 20:161.96 EPA 8081Bgamma-Chlordane
Certifications: NELAC-NY10854,NJDEP

ND ug/kg dry 576-44-8 CM08/27/2021 13:16 08/28/2021 20:161.96 EPA 8081BHeptachlor
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 51024-57-3 CM08/27/2021 13:16 08/28/2021 20:161.96 EPA 8081BHeptachlor epoxide
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 572-43-5 CM08/27/2021 13:16 08/28/2021 20:161.96 EPA 8081BMethoxychlor
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 58001-35-2 CM08/27/2021 13:16 08/28/2021 20:16196 EPA 8081BToxaphene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

Surrogate Recoveries Result Acceptance Range

30-15054.0 %Surrogate: Decachlorobiphenyl2051-24-3

30-15077.6 %Surrogate: Tetrachloro-m-xylene877-09-8

[TOC_3]Polychlorinated Biphenyls by GC/ECD[TOC]

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

PCB, 8082 List

ND mg/kg dry 112674-11-2 BJ08/27/2021 13:16 08/30/2021 12:580.0198 EPA 8082AAroclor 1016
Certifications: NELAC-NY10854,CTDOH,NJDEP,PADEP

ND mg/kg dry 111104-28-2 BJ08/27/2021 13:16 08/30/2021 12:580.0198 EPA 8082AAroclor 1221
Certifications: NELAC-NY10854,CTDOH,NJDEP,PADEP

ND mg/kg dry 111141-16-5 BJ08/27/2021 13:16 08/30/2021 12:580.0198 EPA 8082AAroclor 1232
Certifications: NELAC-NY10854,CTDOH,NJDEP,PADEP

ND mg/kg dry 153469-21-9 BJ08/27/2021 13:16 08/30/2021 12:580.0198 EPA 8082AAroclor 1242
Certifications: NELAC-NY10854,CTDOH,NJDEP,PADEP

ND mg/kg dry 112672-29-6 BJ08/27/2021 13:16 08/30/2021 12:580.0198 EPA 8082AAroclor 1248
Certifications: NELAC-NY10854,CTDOH,NJDEP,PADEP

ND mg/kg dry 111097-69-1 BJ08/27/2021 13:16 08/30/2021 12:580.0198 EPA 8082AAroclor 1254
Certifications: NELAC-NY10854,CTDOH,NJDEP,PADEP
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B-3

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021   9:30 amSoil11078.01 Twin Towers Middle School 08/20/2021

21H1047-03

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

PCB, 8082 List

ND mg/kg dry 111096-82-5 BJ08/27/2021 13:16 08/30/2021 12:580.0198 EPA 8082AAroclor 1260
Certifications: NELAC-NY10854,CTDOH,NJDEP,PADEP

ND mg/kg dry 11336-36-3 BJ08/27/2021 13:16 08/30/2021 12:580.0198 EPA 8082A* Total PCBs
Certifications:

Surrogate Recoveries Result Acceptance Range

30-12078.0 %Surrogate: Tetrachloro-m-xylene877-09-8

30-12042.5 %Surrogate: Decachlorobiphenyl2051-24-3

[TOC_3]Metals by ICP[TOC]

Sample Prepared by Method: EPA 3050B

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

Metals, Target Analyte

3550 mg/kg dry 17429-90-5 EM08/26/2021 15:26 08/29/2021 11:596.03 EPA 6010DAluminum

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND mg/kg dry 17440-36-0 EM08/26/2021 15:26 08/29/2021 11:593.01 EPA 6010DAntimony
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

3.36 mg/kg dry 17440-38-2 EM08/26/2021 15:26 08/29/2021 11:591.81 EPA 6010DArsenic

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

38.1 mg/kg dry 17440-39-3 EM08/26/2021 15:26 08/29/2021 11:593.01 EPA 6010DBarium

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND mg/kg dry 17440-41-7 EM08/26/2021 15:26 08/29/2021 11:590.060 EPA 6010DBeryllium
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND mg/kg dry 17440-43-9 EM08/26/2021 15:26 08/29/2021 11:590.362 EPA 6010DCadmium
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

1970 mg/kg dry 17440-70-2 EM08/26/2021 15:26 08/29/2021 11:596.03 EPA 6010DCalcium B

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

8.45 mg/kg dry 17440-47-3 EM08/26/2021 15:26 08/29/2021 11:590.603 EPA 6010DChromium

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

5.38 mg/kg dry 17440-48-4 EM08/26/2021 15:26 08/29/2021 11:590.482 EPA 6010DCobalt

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

23.0 mg/kg dry 17440-50-8 EM08/26/2021 15:26 08/29/2021 11:592.41 EPA 6010DCopper

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

11400 mg/kg dry 17439-89-6 EM08/26/2021 15:26 08/29/2021 11:5930.1 EPA 6010DIron

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

17.0 mg/kg dry 17439-92-1 EM08/26/2021 15:26 08/29/2021 11:590.603 EPA 6010DLead

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

880 mg/kg dry 17439-95-4 EM08/26/2021 15:26 08/29/2021 11:596.03 EPA 6010DMagnesium

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

141 mg/kg dry 17439-96-5 EM08/26/2021 15:26 08/29/2021 11:590.603 EPA 6010DManganese

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

12.1 mg/kg dry 17440-02-0 EM08/26/2021 15:26 08/29/2021 11:591.21 EPA 6010DNickel

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP
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B-3

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021   9:30 amSoil11078.01 Twin Towers Middle School 08/20/2021

21H1047-03

Sample Prepared by Method: EPA 3050B

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

Metals, Target Analyte

382 mg/kg dry 17440-09-7 EM08/26/2021 15:26 08/29/2021 11:596.03 EPA 6010DPotassium

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND mg/kg dry 17782-49-2 EM08/26/2021 15:26 08/29/2021 11:593.01 EPA 6010DSelenium
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND mg/kg dry 17440-22-4 EM08/26/2021 15:26 08/29/2021 11:590.603 EPA 6010DSilver
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

254 mg/kg dry 17440-23-5 EM08/26/2021 15:26 08/29/2021 11:5960.3 EPA 6010DSodium

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND mg/kg dry 17440-28-0 EM08/26/2021 15:26 08/29/2021 11:593.01 EPA 6010DThallium
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

35.2 mg/kg dry 17440-62-2 EM08/26/2021 15:26 08/29/2021 11:591.21 EPA 6010DVanadium

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

25.8 mg/kg dry 17440-66-6 EM08/26/2021 15:26 08/29/2021 11:593.01 EPA 6010DZinc B

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

[TOC_3]Mercury by EPA 7000/200 Series Methods[TOC]

Sample Prepared by Method: EPA 7473 soil

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

Mercury by 7473

ND mg/kg dry 17439-97-6 BR08/26/2021 11:58 08/26/2021 20:360.0362 EPA 7473Mercury
Certifications: CTDOH,NJDEP,NELAC-NY10854,PADEP

[TOC_3]Wet Chemistry Parameters[TOC]

Sample Prepared by Method: EPA SW846-3060

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

Chromium, Hexavalent

ND mg/kg dry 118540-29-9 JAG08/24/2021 07:44 08/25/2021 07:550.603 EPA 7196AChromium, Hexavalent
Certifications: NJDEP,CTDOH,NELAC-NY10854,PADEP

Sample Prepared by Method: Analysis Preparation Soil

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

Cyanide, Total

ND mg/kg dry 157-12-5 MAO08/25/2021 14:07 08/25/2021 22:360.603 EPA 9014/9010CCyanide, total
Certifications: NELAC-NY10854,CTDOH,NJDEP,PADEP

[TOC_3]Miscellaneous Physical Parameters[TOC]

Sample Prepared by Method: % Solids Prep

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

Total Solids

82.9 % 1solids VR08/26/2021 13:50 08/26/2021 16:380.100 SM 2540G* % Solids

Certifications: CTDOH
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B-4

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021  10:00 amSoil11078.01 Twin Towers Middle School

[TOC_2]B-4[TOC]

08/20/2021

21H1047-04

[TOC_3]Volatile Organic Compounds by GC/MS[TOC]

Sample Prepared by Method: EPA 5035A

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

Reported to

LOQLOD/MDL

VOA, 8260 Comprehensive

ND ug/kg dry 1630-20-6 AS08/26/2021 06:27 08/27/2021 03:044.52.3 EPA 8260C1,1,1,2-Tetrachloroethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 171-55-6 AS08/26/2021 06:27 08/27/2021 03:044.52.3 EPA 8260C1,1,1-Trichloroethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 179-34-5 AS08/26/2021 06:27 08/27/2021 03:044.52.3 EPA 8260C1,1,2,2-Tetrachloroethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 176-13-1 AS08/26/2021 06:27 08/27/2021 03:044.52.3 EPA 8260C1,1,2-Trichloro-1,2,2-trifluoroethane 

(Freon 113) Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP

ND ug/kg dry 179-00-5 AS08/26/2021 06:27 08/27/2021 03:044.52.3 EPA 8260C1,1,2-Trichloroethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 175-34-3 AS08/26/2021 06:27 08/27/2021 03:044.52.3 EPA 8260C1,1-Dichloroethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 175-35-4 AS08/26/2021 06:27 08/27/2021 03:044.52.3 EPA 8260C1,1-Dichloroethylene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 187-61-6 AS08/26/2021 06:27 08/27/2021 03:044.52.3 EPA 8260C1,2,3-Trichlorobenzene
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 196-18-4 AS08/26/2021 06:27 08/27/2021 03:044.52.3 EPA 8260C1,2,3-Trichloropropane
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP

ND ug/kg dry 1120-82-1 AS08/26/2021 06:27 08/27/2021 03:044.52.3 EPA 8260C1,2,4-Trichlorobenzene
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 195-63-6 AS08/26/2021 06:27 08/27/2021 03:044.52.3 EPA 8260C1,2,4-Trimethylbenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 196-12-8 AS08/26/2021 06:27 08/27/2021 03:044.52.3 EPA 8260C1,2-Dibromo-3-chloropropane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1106-93-4 AS08/26/2021 06:27 08/27/2021 03:044.52.3 EPA 8260C1,2-Dibromoethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 195-50-1 AS08/26/2021 06:27 08/27/2021 03:044.52.3 EPA 8260C1,2-Dichlorobenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1107-06-2 AS08/26/2021 06:27 08/27/2021 03:044.52.3 EPA 8260C1,2-Dichloroethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 178-87-5 AS08/26/2021 06:27 08/27/2021 03:044.52.3 EPA 8260C1,2-Dichloropropane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1108-67-8 AS08/26/2021 06:27 08/27/2021 03:044.52.3 EPA 8260C1,3,5-Trimethylbenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1541-73-1 AS08/26/2021 06:27 08/27/2021 03:044.52.3 EPA 8260C1,3-Dichlorobenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1106-46-7 AS08/26/2021 06:27 08/27/2021 03:044.52.3 EPA 8260C1,4-Dichlorobenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1123-91-1 AS08/26/2021 06:27 08/27/2021 03:049045 EPA 8260C1,4-Dioxane
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 178-93-3 AS08/26/2021 06:27 08/27/2021 03:044.52.3 EPA 8260C2-Butanone
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1591-78-6 AS08/26/2021 06:27 08/27/2021 03:044.52.3 EPA 8260C2-Hexanone
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1108-10-1 AS08/26/2021 06:27 08/27/2021 03:044.52.3 EPA 8260C4-Methyl-2-pentanone
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP
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B-4

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021  10:00 amSoil11078.01 Twin Towers Middle School 08/20/2021

21H1047-04

Sample Prepared by Method: EPA 5035A

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

Reported to

LOQLOD/MDL

VOA, 8260 Comprehensive

ND ug/kg dry 167-64-1 AS08/26/2021 06:27 08/27/2021 03:049.04.5 EPA 8260CAcetone
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1107-02-8 AS08/26/2021 06:27 08/27/2021 03:049.04.5 EPA 8260CAcrolein
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1107-13-1 AS08/26/2021 06:27 08/27/2021 03:044.52.3 EPA 8260CAcrylonitrile
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 171-43-2 AS08/26/2021 06:27 08/27/2021 03:044.52.3 EPA 8260CBenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 174-97-5 AS08/26/2021 06:27 08/27/2021 03:044.52.3 EPA 8260CBromochloromethane
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 175-27-4 AS08/26/2021 06:27 08/27/2021 03:044.52.3 EPA 8260CBromodichloromethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 175-25-2 AS08/26/2021 06:27 08/27/2021 03:044.52.3 EPA 8260CBromoform
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 174-83-9 AS08/26/2021 06:27 08/27/2021 03:044.52.3 EPA 8260CBromomethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 175-15-0 AS08/26/2021 06:27 08/27/2021 03:044.52.3 EPA 8260CCarbon disulfide
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 156-23-5 AS08/26/2021 06:27 08/27/2021 03:044.52.3 EPA 8260CCarbon tetrachloride
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1108-90-7 AS08/26/2021 06:27 08/27/2021 03:044.52.3 EPA 8260CChlorobenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 175-00-3 AS08/26/2021 06:27 08/27/2021 03:044.52.3 EPA 8260CChloroethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 167-66-3 AS08/26/2021 06:27 08/27/2021 03:044.52.3 EPA 8260CChloroform
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 174-87-3 AS08/26/2021 06:27 08/27/2021 03:044.52.3 EPA 8260CChloromethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1156-59-2 AS08/26/2021 06:27 08/27/2021 03:044.52.3 EPA 8260Ccis-1,2-Dichloroethylene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 110061-01-5 AS08/26/2021 06:27 08/27/2021 03:044.52.3 EPA 8260Ccis-1,3-Dichloropropylene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1110-82-7 AS08/26/2021 06:27 08/27/2021 03:044.52.3 EPA 8260CCyclohexane
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1124-48-1 AS08/26/2021 06:27 08/27/2021 03:044.52.3 EPA 8260CDibromochloromethane
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 174-95-3 AS08/26/2021 06:27 08/27/2021 03:044.52.3 EPA 8260CDibromomethane
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 175-71-8 AS08/26/2021 06:27 08/27/2021 03:044.52.3 EPA 8260CDichlorodifluoromethane
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1100-41-4 AS08/26/2021 06:27 08/27/2021 03:044.52.3 EPA 8260CEthyl Benzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 187-68-3 AS08/26/2021 06:27 08/27/2021 03:044.52.3 EPA 8260CHexachlorobutadiene
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 198-82-8 AS08/26/2021 06:27 08/27/2021 03:044.52.3 EPA 8260CIsopropylbenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP
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B-4

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021  10:00 amSoil11078.01 Twin Towers Middle School 08/20/2021

21H1047-04

Sample Prepared by Method: EPA 5035A

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

Reported to

LOQLOD/MDL

VOA, 8260 Comprehensive

ND ug/kg dry 179-20-9 AS08/26/2021 06:27 08/27/2021 03:044.52.3 EPA 8260CMethyl acetate
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 11634-04-4 AS08/26/2021 06:27 08/27/2021 03:044.52.3 EPA 8260CMethyl tert-butyl ether (MTBE)
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1108-87-2 AS08/26/2021 06:27 08/27/2021 03:044.52.3 EPA 8260CMethylcyclohexane
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 175-09-2 AS08/26/2021 06:27 08/27/2021 03:049.04.5 EPA 8260CMethylene chloride
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1104-51-8 AS08/26/2021 06:27 08/27/2021 03:044.52.3 EPA 8260Cn-Butylbenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1103-65-1 AS08/26/2021 06:27 08/27/2021 03:044.52.3 EPA 8260Cn-Propylbenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 195-47-6 AS08/26/2021 06:27 08/27/2021 03:044.52.3 EPA 8260Co-Xylene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,PADEP

ND ug/kg dry 1179601-23-1 AS08/26/2021 06:27 08/27/2021 03:049.04.5 EPA 8260Cp- & m- Xylenes
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,PADEP

ND ug/kg dry 199-87-6 AS08/26/2021 06:27 08/27/2021 03:044.52.3 EPA 8260Cp-Isopropyltoluene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1135-98-8 AS08/26/2021 06:27 08/27/2021 03:044.52.3 EPA 8260Csec-Butylbenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1100-42-5 AS08/26/2021 06:27 08/27/2021 03:044.52.3 EPA 8260CStyrene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 175-65-0 AS08/26/2021 06:27 08/27/2021 03:044.52.3 EPA 8260Ctert-Butyl alcohol (TBA)
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 198-06-6 AS08/26/2021 06:27 08/27/2021 03:044.52.3 EPA 8260Ctert-Butylbenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1127-18-4 AS08/26/2021 06:27 08/27/2021 03:044.52.3 EPA 8260CTetrachloroethylene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1108-88-3 AS08/26/2021 06:27 08/27/2021 03:044.52.3 EPA 8260CToluene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1156-60-5 AS08/26/2021 06:27 08/27/2021 03:044.52.3 EPA 8260Ctrans-1,2-Dichloroethylene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 110061-02-6 AS08/26/2021 06:27 08/27/2021 03:044.52.3 EPA 8260Ctrans-1,3-Dichloropropylene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 179-01-6 AS08/26/2021 06:27 08/27/2021 03:044.52.3 EPA 8260CTrichloroethylene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 175-69-4 AS08/26/2021 06:27 08/27/2021 03:044.52.3 EPA 8260CTrichlorofluoromethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 175-01-4 AS08/26/2021 06:27 08/27/2021 03:044.52.3 EPA 8260CVinyl Chloride
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 11330-20-7 AS08/26/2021 06:27 08/27/2021 03:04146.8 EPA 8260CXylenes, Total
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP

Surrogate Recoveries Result Acceptance Range

77-125103 %Surrogate: SURR: 

1,2-Dichloroethane-d4

17060-07-0

85-12098.2 %Surrogate: SURR: Toluene-d82037-26-5
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B-4

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021  10:00 amSoil11078.01 Twin Towers Middle School 08/20/2021

21H1047-04

Sample Prepared by Method: EPA 5035A

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

Reported to

LOQLOD/MDL

VOA, 8260 Comprehensive

76-13099.8 %Surrogate: SURR: 

p-Bromofluorobenzene

460-00-4

[TOC_3]Semivolatile Organic Compounds by GC/MS[TOC]

Sample Prepared by Method: EPA 3546 SVOA

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

Reported to

LOQLOD/MDL

SVOA, 8270 Comprehensive

ND ug/kg dry 292-52-4 KH08/26/2021 12:45 08/27/2021 13:1088.844.5 EPA 8270D1,1-Biphenyl
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 295-94-3 KH08/26/2021 12:45 08/27/2021 13:1017788.8 EPA 8270D1,2,4,5-Tetrachlorobenzene
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2120-82-1 KH08/26/2021 12:45 08/27/2021 13:1088.844.5 EPA 8270D1,2,4-Trichlorobenzene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 295-50-1 KH08/26/2021 12:45 08/27/2021 13:1088.844.5 EPA 8270D1,2-Dichlorobenzene
Certifications: NELAC-NY10854,PADEP

ND ug/kg dry 2122-66-7 KH08/26/2021 12:45 08/27/2021 13:1088.844.5 EPA 8270D1,2-Diphenylhydrazine (as Azobenzene)
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2541-73-1 KH08/26/2021 12:45 08/27/2021 13:1088.844.5 EPA 8270D1,3-Dichlorobenzene
Certifications: NELAC-NY10854,PADEP

ND ug/kg dry 2106-46-7 KH08/26/2021 12:45 08/27/2021 13:1088.844.5 EPA 8270D1,4-Dichlorobenzene
Certifications: NELAC-NY10854,PADEP

ND ug/kg dry 258-90-2 KH08/26/2021 12:45 08/27/2021 13:1017788.8 EPA 8270D2,3,4,6-Tetrachlorophenol
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 295-95-4 KH08/26/2021 12:45 08/27/2021 13:1088.844.5 EPA 8270D2,4,5-Trichlorophenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 288-06-2 KH08/26/2021 12:45 08/27/2021 13:1088.844.5 EPA 8270D2,4,6-Trichlorophenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2120-83-2 KH08/26/2021 12:45 08/27/2021 13:1088.844.5 EPA 8270D2,4-Dichlorophenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2105-67-9 KH08/26/2021 12:45 08/27/2021 13:1088.844.5 EPA 8270D2,4-Dimethylphenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 251-28-5 KH08/26/2021 12:45 08/27/2021 13:1017788.8 EPA 8270D2,4-Dinitrophenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2121-14-2 KH08/26/2021 12:45 08/27/2021 13:1088.844.5 EPA 8270D2,4-Dinitrotoluene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2606-20-2 KH08/26/2021 12:45 08/27/2021 13:1088.844.5 EPA 8270D2,6-Dinitrotoluene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 291-58-7 KH08/26/2021 12:45 08/27/2021 13:1088.844.5 EPA 8270D2-Chloronaphthalene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 295-57-8 KH08/26/2021 12:45 08/27/2021 13:1088.844.5 EPA 8270D2-Chlorophenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 291-57-6 KH08/26/2021 12:45 08/27/2021 13:1088.844.5 EPA 8270D2-Methylnaphthalene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 295-48-7 KH08/26/2021 12:45 08/27/2021 13:1088.844.5 EPA 8270D2-Methylphenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP
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B-4

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021  10:00 amSoil11078.01 Twin Towers Middle School 08/20/2021

21H1047-04

Sample Prepared by Method: EPA 3546 SVOA

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

Reported to

LOQLOD/MDL

SVOA, 8270 Comprehensive

ND ug/kg dry 288-74-4 KH08/26/2021 12:45 08/27/2021 13:1017788.8 EPA 8270D2-Nitroaniline
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 288-75-5 KH08/26/2021 12:45 08/27/2021 13:1088.844.5 EPA 8270D2-Nitrophenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 265794-96-9 KH08/26/2021 12:45 08/27/2021 13:1088.844.5 EPA 8270D3- & 4-Methylphenols
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 291-94-1 KH08/26/2021 12:45 08/27/2021 13:1088.844.5 EPA 8270D3,3-Dichlorobenzidine
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 299-09-2 KH08/26/2021 12:45 08/27/2021 13:1017788.8 EPA 8270D3-Nitroaniline
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2534-52-1 KH08/26/2021 12:45 08/27/2021 13:1017788.8 EPA 8270D4,6-Dinitro-2-methylphenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2101-55-3 KH08/26/2021 12:45 08/27/2021 13:1088.844.5 EPA 8270D4-Bromophenyl phenyl ether
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 259-50-7 KH08/26/2021 12:45 08/27/2021 13:1088.844.5 EPA 8270D4-Chloro-3-methylphenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2106-47-8 KH08/26/2021 12:45 08/27/2021 13:1088.844.5 EPA 8270D4-Chloroaniline
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 27005-72-3 KH08/26/2021 12:45 08/27/2021 13:1088.844.5 EPA 8270D4-Chlorophenyl phenyl ether
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2100-01-6 KH08/26/2021 12:45 08/27/2021 13:1017788.8 EPA 8270D4-Nitroaniline
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2100-02-7 KH08/26/2021 12:45 08/27/2021 13:1017788.8 EPA 8270D4-Nitrophenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 283-32-9 KH08/26/2021 12:45 08/27/2021 13:1088.844.5 EPA 8270DAcenaphthene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2208-96-8 KH08/26/2021 12:45 08/27/2021 13:1088.844.5 EPA 8270DAcenaphthylene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 298-86-2 KH08/26/2021 12:45 08/27/2021 13:1088.844.5 EPA 8270DAcetophenone
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 262-53-3 KH08/26/2021 12:45 08/27/2021 13:10356178 EPA 8270DAniline
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2120-12-7 KH08/26/2021 12:45 08/27/2021 13:1088.844.5 EPA 8270DAnthracene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 21912-24-9 KH08/26/2021 12:45 08/27/2021 13:1088.844.5 EPA 8270DAtrazine
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2100-52-7 KH08/26/2021 12:45 08/27/2021 13:1088.844.5 EPA 8270DBenzaldehyde
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 292-87-5 KH08/26/2021 12:45 08/27/2021 13:10356178 EPA 8270DBenzidine
Certifications: CTDOH,NELAC-NY10854,PADEP

ND ug/kg dry 256-55-3 KH08/26/2021 12:45 08/27/2021 13:1088.844.5 EPA 8270DBenzo(a)anthracene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 250-32-8 KH08/26/2021 12:45 08/27/2021 13:1088.844.5 EPA 8270DBenzo(a)pyrene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2205-99-2 KH08/26/2021 12:45 08/27/2021 13:1088.844.5 EPA 8270DBenzo(b)fluoranthene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP
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B-4

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021  10:00 amSoil11078.01 Twin Towers Middle School 08/20/2021

21H1047-04

Sample Prepared by Method: EPA 3546 SVOA

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

Reported to

LOQLOD/MDL

SVOA, 8270 Comprehensive

ND ug/kg dry 2191-24-2 KH08/26/2021 12:45 08/27/2021 13:1088.844.5 EPA 8270DBenzo(g,h,i)perylene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2207-08-9 KH08/26/2021 12:45 08/27/2021 13:1088.844.5 EPA 8270DBenzo(k)fluoranthene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 265-85-0 KH08/26/2021 12:45 08/27/2021 13:1088.844.5 EPA 8270DBenzoic acid
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2100-51-6 KH08/26/2021 12:45 08/27/2021 13:1088.844.5 EPA 8270DBenzyl alcohol
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 285-68-7 KH08/26/2021 12:45 08/27/2021 13:1088.844.5 EPA 8270DBenzyl butyl phthalate
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2111-91-1 KH08/26/2021 12:45 08/27/2021 13:1088.844.5 EPA 8270DBis(2-chloroethoxy)methane
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2111-44-4 KH08/26/2021 12:45 08/27/2021 13:1088.844.5 EPA 8270DBis(2-chloroethyl)ether
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2108-60-1 KH08/26/2021 12:45 08/27/2021 13:1088.844.5 EPA 8270DBis(2-chloroisopropyl)ether
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2117-81-7 KH08/26/2021 12:45 08/27/2021 13:1088.844.5 EPA 8270DBis(2-ethylhexyl)phthalate
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2105-60-2 KH08/26/2021 12:45 08/27/2021 13:1017788.8 EPA 8270DCaprolactam
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 286-74-8 KH08/26/2021 12:45 08/27/2021 13:1088.844.5 EPA 8270DCarbazole
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2218-01-9 KH08/26/2021 12:45 08/27/2021 13:1088.844.5 EPA 8270DChrysene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 253-70-3 KH08/26/2021 12:45 08/27/2021 13:1088.844.5 EPA 8270DDibenzo(a,h)anthracene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2132-64-9 KH08/26/2021 12:45 08/27/2021 13:1088.844.5 EPA 8270DDibenzofuran
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 284-66-2 KH08/26/2021 12:45 08/27/2021 13:1088.844.5 EPA 8270DDiethyl phthalate
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2131-11-3 KH08/26/2021 12:45 08/27/2021 13:1088.844.5 EPA 8270DDimethyl phthalate
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 284-74-2 KH08/26/2021 12:45 08/27/2021 13:1088.844.5 EPA 8270DDi-n-butyl phthalate
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2117-84-0 KH08/26/2021 12:45 08/27/2021 13:1088.844.5 EPA 8270DDi-n-octyl phthalate
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2206-44-0 KH08/26/2021 12:45 08/27/2021 13:1088.844.5 EPA 8270DFluoranthene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 286-73-7 KH08/26/2021 12:45 08/27/2021 13:1088.844.5 EPA 8270DFluorene
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2118-74-1 KH08/26/2021 12:45 08/27/2021 13:1088.844.5 EPA 8270DHexachlorobenzene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 287-68-3 KH08/26/2021 12:45 08/27/2021 13:1088.844.5 EPA 8270DHexachlorobutadiene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 277-47-4 KH08/26/2021 12:45 08/27/2021 13:1088.844.5 EPA 8270DHexachlorocyclopentadiene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP
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B-4

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021  10:00 amSoil11078.01 Twin Towers Middle School 08/20/2021

21H1047-04

Sample Prepared by Method: EPA 3546 SVOA

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

Reported to

LOQLOD/MDL

SVOA, 8270 Comprehensive

ND ug/kg dry 267-72-1 KH08/26/2021 12:45 08/27/2021 13:1088.844.5 EPA 8270DHexachloroethane
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2193-39-5 KH08/26/2021 12:45 08/27/2021 13:1088.844.5 EPA 8270DIndeno(1,2,3-cd)pyrene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 278-59-1 KH08/26/2021 12:45 08/27/2021 13:1088.844.5 EPA 8270DIsophorone
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 291-20-3 KH08/26/2021 12:45 08/27/2021 13:1088.844.5 EPA 8270DNaphthalene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 298-95-3 KH08/26/2021 12:45 08/27/2021 13:1088.844.5 EPA 8270DNitrobenzene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 262-75-9 KH08/26/2021 12:45 08/27/2021 13:1088.844.5 EPA 8270DN-Nitrosodimethylamine
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2621-64-7 KH08/26/2021 12:45 08/27/2021 13:1088.844.5 EPA 8270DN-nitroso-di-n-propylamine
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 286-30-6 KH08/26/2021 12:45 08/27/2021 13:1088.844.5 EPA 8270DN-Nitrosodiphenylamine
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 287-86-5 KH08/26/2021 12:45 08/27/2021 13:1088.844.5 EPA 8270DPentachlorophenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 285-01-8 KH08/26/2021 12:45 08/27/2021 13:1088.844.5 EPA 8270DPhenanthrene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2108-95-2 KH08/26/2021 12:45 08/27/2021 13:1088.844.5 EPA 8270DPhenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2129-00-0 KH08/26/2021 12:45 08/27/2021 13:1088.844.5 EPA 8270DPyrene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

Surrogate Recoveries Result Acceptance Range

20-10869.1 %Surrogate: SURR: 2-Fluorophenol367-12-4

23-11460.6 %Surrogate: SURR: Phenol-d54165-62-2

22-10879.5 %Surrogate: SURR: Nitrobenzene-d54165-60-0

21-11376.6 %Surrogate: SURR: 2-Fluorobiphenyl321-60-8

19-110102 %Surrogate: SURR: 

2,4,6-Tribromophenol

118-79-6

24-11682.1 %Surrogate: SURR: Terphenyl-d14 1718-51-0

[TOC_3]Organochlorine Pesticides by GC/ECD[TOC]

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

PEST, 8081 List

ND ug/kg dry 572-54-8 CM08/27/2021 13:16 08/28/2021 20:331.75 EPA 8081B4,4'-DDD
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 572-55-9 CM08/27/2021 13:16 08/28/2021 20:331.75 EPA 8081B4,4'-DDE
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 550-29-3 CM08/27/2021 13:16 08/28/2021 20:331.75 EPA 8081B4,4'-DDT
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 5309-00-2 CM08/27/2021 13:16 08/28/2021 20:331.75 EPA 8081BAldrin
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP
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B-4

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021  10:00 amSoil11078.01 Twin Towers Middle School 08/20/2021

21H1047-04

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

PEST, 8081 List

ND ug/kg dry 5319-84-6 CM08/27/2021 13:16 08/28/2021 20:331.75 EPA 8081Balpha-BHC
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 55103-71-9 CM08/27/2021 13:16 08/28/2021 20:331.75 EPA 8081Balpha-Chlordane
Certifications: NELAC-NY10854,NJDEP

ND ug/kg dry 5319-85-7 CM08/27/2021 13:16 08/28/2021 20:331.75 EPA 8081Bbeta-BHC
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 5319-86-8 CM08/27/2021 13:16 08/28/2021 20:331.75 EPA 8081Bdelta-BHC
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 560-57-1 CM08/27/2021 13:16 08/28/2021 20:331.75 EPA 8081BDieldrin
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 5959-98-8 CM08/27/2021 13:16 08/28/2021 20:331.75 EPA 8081BEndosulfan I
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 533213-65-9 CM08/27/2021 13:16 08/28/2021 20:331.75 EPA 8081BEndosulfan II
Certifications: CTDOH,NELAC-NY10854

ND ug/kg dry 51031-07-8 CM08/27/2021 13:16 08/28/2021 20:331.75 EPA 8081BEndosulfan sulfate
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 572-20-8 CM08/27/2021 13:16 08/28/2021 20:331.75 EPA 8081BEndrin
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 57421-93-4 CM08/27/2021 13:16 08/28/2021 20:331.75 EPA 8081BEndrin aldehyde
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 553494-70-5 CM08/27/2021 13:16 08/28/2021 20:331.75 EPA 8081BEndrin ketone
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 558-89-9 CM08/27/2021 13:16 08/28/2021 20:331.75 EPA 8081Bgamma-BHC (Lindane)
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 55566-34-7 CM08/27/2021 13:16 08/28/2021 20:331.75 EPA 8081Bgamma-Chlordane
Certifications: NELAC-NY10854,NJDEP

ND ug/kg dry 576-44-8 CM08/27/2021 13:16 08/28/2021 20:331.75 EPA 8081BHeptachlor
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 51024-57-3 CM08/27/2021 13:16 08/28/2021 20:331.75 EPA 8081BHeptachlor epoxide
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 572-43-5 CM08/27/2021 13:16 08/28/2021 20:331.75 EPA 8081BMethoxychlor
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 58001-35-2 CM08/27/2021 13:16 08/28/2021 20:33175 EPA 8081BToxaphene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

Surrogate Recoveries Result Acceptance Range

30-15065.2 %Surrogate: Decachlorobiphenyl2051-24-3

30-15078.9 %Surrogate: Tetrachloro-m-xylene877-09-8

[TOC_3]Polychlorinated Biphenyls by GC/ECD[TOC]

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

PCB, 8082 List

ND mg/kg dry 112674-11-2 BJ08/27/2021 13:16 08/30/2021 13:110.0177 EPA 8082AAroclor 1016
Certifications: NELAC-NY10854,CTDOH,NJDEP,PADEP
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B-4

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021  10:00 amSoil11078.01 Twin Towers Middle School 08/20/2021

21H1047-04

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

PCB, 8082 List

ND mg/kg dry 111104-28-2 BJ08/27/2021 13:16 08/30/2021 13:110.0177 EPA 8082AAroclor 1221
Certifications: NELAC-NY10854,CTDOH,NJDEP,PADEP

ND mg/kg dry 111141-16-5 BJ08/27/2021 13:16 08/30/2021 13:110.0177 EPA 8082AAroclor 1232
Certifications: NELAC-NY10854,CTDOH,NJDEP,PADEP

ND mg/kg dry 153469-21-9 BJ08/27/2021 13:16 08/30/2021 13:110.0177 EPA 8082AAroclor 1242
Certifications: NELAC-NY10854,CTDOH,NJDEP,PADEP

ND mg/kg dry 112672-29-6 BJ08/27/2021 13:16 08/30/2021 13:110.0177 EPA 8082AAroclor 1248
Certifications: NELAC-NY10854,CTDOH,NJDEP,PADEP

ND mg/kg dry 111097-69-1 BJ08/27/2021 13:16 08/30/2021 13:110.0177 EPA 8082AAroclor 1254
Certifications: NELAC-NY10854,CTDOH,NJDEP,PADEP

ND mg/kg dry 111096-82-5 BJ08/27/2021 13:16 08/30/2021 13:110.0177 EPA 8082AAroclor 1260
Certifications: NELAC-NY10854,CTDOH,NJDEP,PADEP

ND mg/kg dry 11336-36-3 BJ08/27/2021 13:16 08/30/2021 13:110.0177 EPA 8082A* Total PCBs
Certifications:

Surrogate Recoveries Result Acceptance Range

30-12081.0 %Surrogate: Tetrachloro-m-xylene877-09-8

30-12052.5 %Surrogate: Decachlorobiphenyl2051-24-3

[TOC_3]Metals by ICP[TOC]

Sample Prepared by Method: EPA 3050B

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

Metals, Target Analyte

18000 mg/kg dry 17429-90-5 EM08/26/2021 15:26 08/29/2021 12:035.41 EPA 6010DAluminum

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND mg/kg dry 17440-36-0 EM08/26/2021 15:26 08/29/2021 12:032.71 EPA 6010DAntimony
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

7.04 mg/kg dry 17440-38-2 EM08/26/2021 15:26 08/29/2021 12:031.62 EPA 6010DArsenic

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

63.9 mg/kg dry 17440-39-3 EM08/26/2021 15:26 08/29/2021 12:032.71 EPA 6010DBarium

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

0.854 mg/kg dry 17440-41-7 EM08/26/2021 15:26 08/29/2021 12:030.054 EPA 6010DBeryllium

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND mg/kg dry 17440-43-9 EM08/26/2021 15:26 08/29/2021 12:030.325 EPA 6010DCadmium
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

1320 mg/kg dry 17440-70-2 EM08/26/2021 15:26 08/29/2021 12:035.41 EPA 6010DCalcium B

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

24.0 mg/kg dry 17440-47-3 EM08/26/2021 15:26 08/29/2021 12:030.541 EPA 6010DChromium

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

13.4 mg/kg dry 17440-48-4 EM08/26/2021 15:26 08/29/2021 12:030.433 EPA 6010DCobalt

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

40.1 mg/kg dry 17440-50-8 EM08/26/2021 15:26 08/29/2021 12:032.17 EPA 6010DCopper

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

36200 mg/kg dry 17439-89-6 EM08/26/2021 15:26 08/29/2021 12:0327.1 EPA 6010DIron

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP
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B-4

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021  10:00 amSoil11078.01 Twin Towers Middle School 08/20/2021

21H1047-04

Sample Prepared by Method: EPA 3050B

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

Metals, Target Analyte

12.5 mg/kg dry 17439-92-1 EM08/26/2021 15:26 08/29/2021 12:030.541 EPA 6010DLead

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

7120 mg/kg dry 17439-95-4 EM08/26/2021 15:26 08/29/2021 12:035.41 EPA 6010DMagnesium

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

726 mg/kg dry 17439-96-5 EM08/26/2021 15:26 08/29/2021 12:030.541 EPA 6010DManganese

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

34.9 mg/kg dry 17440-02-0 EM08/26/2021 15:26 08/29/2021 12:031.08 EPA 6010DNickel

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

2030 mg/kg dry 17440-09-7 EM08/26/2021 15:26 08/29/2021 12:035.41 EPA 6010DPotassium

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND mg/kg dry 17782-49-2 EM08/26/2021 15:26 08/29/2021 12:032.71 EPA 6010DSelenium
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND mg/kg dry 17440-22-4 EM08/26/2021 15:26 08/29/2021 12:030.541 EPA 6010DSilver
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

125 mg/kg dry 17440-23-5 EM08/26/2021 15:26 08/29/2021 12:0354.1 EPA 6010DSodium

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND mg/kg dry 17440-28-0 EM08/26/2021 15:26 08/29/2021 12:032.71 EPA 6010DThallium
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

24.9 mg/kg dry 17440-62-2 EM08/26/2021 15:26 08/29/2021 12:031.08 EPA 6010DVanadium

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

90.8 mg/kg dry 17440-66-6 EM08/26/2021 15:26 08/29/2021 12:032.71 EPA 6010DZinc B

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

[TOC_3]Mercury by EPA 7000/200 Series Methods[TOC]

Sample Prepared by Method: EPA 7473 soil

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

Mercury by 7473

ND mg/kg dry 17439-97-6 BR08/26/2021 11:58 08/26/2021 20:450.0325 EPA 7473Mercury
Certifications: CTDOH,NJDEP,NELAC-NY10854,PADEP

[TOC_3]Wet Chemistry Parameters[TOC]

Sample Prepared by Method: EPA SW846-3060

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

Chromium, Hexavalent

ND mg/kg dry 118540-29-9 JAG08/24/2021 07:44 08/25/2021 07:550.541 EPA 7196AChromium, Hexavalent
Certifications: NJDEP,CTDOH,NELAC-NY10854,PADEP

Sample Prepared by Method: Analysis Preparation Soil

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

Cyanide, Total

ND mg/kg dry 157-12-5 MAO08/25/2021 14:07 08/25/2021 22:360.541 EPA 9014/9010CCyanide, total
Certifications: NELAC-NY10854,CTDOH,NJDEP,PADEP
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B-4

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021  10:00 amSoil11078.01 Twin Towers Middle School 08/20/2021

21H1047-04

[TOC_3]Miscellaneous Physical Parameters[TOC]

Sample Prepared by Method: % Solids Prep

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

Total Solids

92.3 % 1solids VR08/26/2021 13:50 08/26/2021 16:380.100 SM 2540G* % Solids

Certifications: CTDOH

B-5

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021  10:30 amSoil11078.01 Twin Towers Middle School

[TOC_2]B-5[TOC]

08/20/2021

21H1047-05

[TOC_3]Volatile Organic Compounds by GC/MS[TOC]

Sample Prepared by Method: EPA 5035A

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

Reported to

LOQLOD/MDL

VOA, 8260 Comprehensive

ND ug/kg dry 1630-20-6 LLJ08/25/2021 06:00 08/25/2021 22:184.42.2 EPA 8260C1,1,1,2-Tetrachloroethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 171-55-6 LLJ08/25/2021 06:00 08/25/2021 22:184.42.2 EPA 8260C1,1,1-Trichloroethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 179-34-5 LLJ08/25/2021 06:00 08/25/2021 22:184.42.2 EPA 8260C1,1,2,2-Tetrachloroethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 176-13-1 LLJ08/25/2021 06:00 08/25/2021 22:184.42.2 EPA 8260C1,1,2-Trichloro-1,2,2-trifluoroethane 

(Freon 113) Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP

ND ug/kg dry 179-00-5 LLJ08/25/2021 06:00 08/25/2021 22:184.42.2 EPA 8260C1,1,2-Trichloroethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 175-34-3 LLJ08/25/2021 06:00 08/25/2021 22:184.42.2 EPA 8260C1,1-Dichloroethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 175-35-4 LLJ08/25/2021 06:00 08/25/2021 22:184.42.2 EPA 8260C1,1-Dichloroethylene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 187-61-6 LLJ08/25/2021 06:00 08/25/2021 22:184.42.2 EPA 8260C1,2,3-Trichlorobenzene
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 196-18-4 LLJ08/25/2021 06:00 08/25/2021 22:184.42.2 EPA 8260C1,2,3-Trichloropropane
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP

ND ug/kg dry 1120-82-1 LLJ08/25/2021 06:00 08/25/2021 22:184.42.2 EPA 8260C1,2,4-Trichlorobenzene
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 195-63-6 LLJ08/25/2021 06:00 08/25/2021 22:184.42.2 EPA 8260C1,2,4-Trimethylbenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 196-12-8 LLJ08/25/2021 06:00 08/25/2021 22:184.42.2 EPA 8260C1,2-Dibromo-3-chloropropane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1106-93-4 LLJ08/25/2021 06:00 08/25/2021 22:184.42.2 EPA 8260C1,2-Dibromoethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 195-50-1 LLJ08/25/2021 06:00 08/25/2021 22:184.42.2 EPA 8260C1,2-Dichlorobenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP
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B-5

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021  10:30 amSoil11078.01 Twin Towers Middle School 08/20/2021

21H1047-05

Sample Prepared by Method: EPA 5035A

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

Reported to

LOQLOD/MDL

VOA, 8260 Comprehensive

ND ug/kg dry 1107-06-2 LLJ08/25/2021 06:00 08/25/2021 22:184.42.2 EPA 8260C1,2-Dichloroethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 178-87-5 LLJ08/25/2021 06:00 08/25/2021 22:184.42.2 EPA 8260C1,2-Dichloropropane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1108-67-8 LLJ08/25/2021 06:00 08/25/2021 22:184.42.2 EPA 8260C1,3,5-Trimethylbenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1541-73-1 LLJ08/25/2021 06:00 08/25/2021 22:184.42.2 EPA 8260C1,3-Dichlorobenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1106-46-7 LLJ08/25/2021 06:00 08/25/2021 22:184.42.2 EPA 8260C1,4-Dichlorobenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1123-91-1 LLJ08/25/2021 06:00 08/25/2021 22:188844 EPA 8260C1,4-Dioxane
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

6.8 ug/kg dry 178-93-3 LLJ08/25/2021 06:00 08/25/2021 22:184.42.2 EPA 8260C2-Butanone

Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1591-78-6 LLJ08/25/2021 06:00 08/25/2021 22:184.42.2 EPA 8260C2-Hexanone
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1108-10-1 LLJ08/25/2021 06:00 08/25/2021 22:184.42.2 EPA 8260C4-Methyl-2-pentanone
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

41 ug/kg dry 167-64-1 LLJ08/25/2021 06:00 08/25/2021 22:188.84.4 EPA 8260CAcetone CCV-E, 

ICV-E Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1107-02-8 LLJ08/25/2021 06:00 08/25/2021 22:188.84.4 EPA 8260CAcrolein
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1107-13-1 LLJ08/25/2021 06:00 08/25/2021 22:184.42.2 EPA 8260CAcrylonitrile
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 171-43-2 LLJ08/25/2021 06:00 08/25/2021 22:184.42.2 EPA 8260CBenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 174-97-5 LLJ08/25/2021 06:00 08/25/2021 22:184.42.2 EPA 8260CBromochloromethane
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 175-27-4 LLJ08/25/2021 06:00 08/25/2021 22:184.42.2 EPA 8260CBromodichloromethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 175-25-2 LLJ08/25/2021 06:00 08/25/2021 22:184.42.2 EPA 8260CBromoform
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 174-83-9 LLJ08/25/2021 06:00 08/25/2021 22:184.42.2 EPA 8260CBromomethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 175-15-0 LLJ08/25/2021 06:00 08/25/2021 22:184.42.2 EPA 8260CCarbon disulfide
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 156-23-5 LLJ08/25/2021 06:00 08/25/2021 22:184.42.2 EPA 8260CCarbon tetrachloride
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1108-90-7 LLJ08/25/2021 06:00 08/25/2021 22:184.42.2 EPA 8260CChlorobenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 175-00-3 LLJ08/25/2021 06:00 08/25/2021 22:184.42.2 EPA 8260CChloroethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 167-66-3 LLJ08/25/2021 06:00 08/25/2021 22:184.42.2 EPA 8260CChloroform
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 174-87-3 LLJ08/25/2021 06:00 08/25/2021 22:184.42.2 EPA 8260CChloromethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP
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B-5

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021  10:30 amSoil11078.01 Twin Towers Middle School 08/20/2021

21H1047-05

Sample Prepared by Method: EPA 5035A

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

Reported to

LOQLOD/MDL

VOA, 8260 Comprehensive

ND ug/kg dry 1156-59-2 LLJ08/25/2021 06:00 08/25/2021 22:184.42.2 EPA 8260Ccis-1,2-Dichloroethylene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 110061-01-5 LLJ08/25/2021 06:00 08/25/2021 22:184.42.2 EPA 8260Ccis-1,3-Dichloropropylene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1110-82-7 LLJ08/25/2021 06:00 08/25/2021 22:184.42.2 EPA 8260CCyclohexane
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1124-48-1 LLJ08/25/2021 06:00 08/25/2021 22:184.42.2 EPA 8260CDibromochloromethane
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 174-95-3 LLJ08/25/2021 06:00 08/25/2021 22:184.42.2 EPA 8260CDibromomethane
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 175-71-8 LLJ08/25/2021 06:00 08/25/2021 22:184.42.2 EPA 8260CDichlorodifluoromethane
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1100-41-4 LLJ08/25/2021 06:00 08/25/2021 22:184.42.2 EPA 8260CEthyl Benzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 187-68-3 LLJ08/25/2021 06:00 08/25/2021 22:184.42.2 EPA 8260CHexachlorobutadiene
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 198-82-8 LLJ08/25/2021 06:00 08/25/2021 22:184.42.2 EPA 8260CIsopropylbenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 179-20-9 LLJ08/25/2021 06:00 08/25/2021 22:184.42.2 EPA 8260CMethyl acetate
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 11634-04-4 LLJ08/25/2021 06:00 08/25/2021 22:184.42.2 EPA 8260CMethyl tert-butyl ether (MTBE)
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1108-87-2 LLJ08/25/2021 06:00 08/25/2021 22:184.42.2 EPA 8260CMethylcyclohexane
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

10 ug/kg dry 175-09-2 LLJ08/25/2021 06:00 08/25/2021 22:188.84.4 EPA 8260CMethylene chloride

Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1104-51-8 LLJ08/25/2021 06:00 08/25/2021 22:184.42.2 EPA 8260Cn-Butylbenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1103-65-1 LLJ08/25/2021 06:00 08/25/2021 22:184.42.2 EPA 8260Cn-Propylbenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 195-47-6 LLJ08/25/2021 06:00 08/25/2021 22:184.42.2 EPA 8260Co-Xylene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,PADEP

ND ug/kg dry 1179601-23-1 LLJ08/25/2021 06:00 08/25/2021 22:188.84.4 EPA 8260Cp- & m- Xylenes
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,PADEP

ND ug/kg dry 199-87-6 LLJ08/25/2021 06:00 08/25/2021 22:184.42.2 EPA 8260Cp-Isopropyltoluene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1135-98-8 LLJ08/25/2021 06:00 08/25/2021 22:184.42.2 EPA 8260Csec-Butylbenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1100-42-5 LLJ08/25/2021 06:00 08/25/2021 22:184.42.2 EPA 8260CStyrene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 175-65-0 LLJ08/25/2021 06:00 08/25/2021 22:184.42.2 EPA 8260Ctert-Butyl alcohol (TBA)
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 198-06-6 LLJ08/25/2021 06:00 08/25/2021 22:184.42.2 EPA 8260Ctert-Butylbenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1127-18-4 LLJ08/25/2021 06:00 08/25/2021 22:184.42.2 EPA 8260CTetrachloroethylene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP
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B-5

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021  10:30 amSoil11078.01 Twin Towers Middle School 08/20/2021

21H1047-05

Sample Prepared by Method: EPA 5035A

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

Reported to

LOQLOD/MDL

VOA, 8260 Comprehensive

ND ug/kg dry 1108-88-3 LLJ08/25/2021 06:00 08/25/2021 22:184.42.2 EPA 8260CToluene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1156-60-5 LLJ08/25/2021 06:00 08/25/2021 22:184.42.2 EPA 8260Ctrans-1,2-Dichloroethylene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 110061-02-6 LLJ08/25/2021 06:00 08/25/2021 22:184.42.2 EPA 8260Ctrans-1,3-Dichloropropylene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 179-01-6 LLJ08/25/2021 06:00 08/25/2021 22:184.42.2 EPA 8260CTrichloroethylene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 175-69-4 LLJ08/25/2021 06:00 08/25/2021 22:184.42.2 EPA 8260CTrichlorofluoromethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 175-01-4 LLJ08/25/2021 06:00 08/25/2021 22:184.42.2 EPA 8260CVinyl Chloride
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 11330-20-7 LLJ08/25/2021 06:00 08/25/2021 22:18136.6 EPA 8260CXylenes, Total
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP

Surrogate Recoveries Result Acceptance Range

77-125109 %Surrogate: SURR: 

1,2-Dichloroethane-d4

17060-07-0

85-12097.2 %Surrogate: SURR: Toluene-d82037-26-5

76-13099.9 %Surrogate: SURR: 

p-Bromofluorobenzene

460-00-4

[TOC_3]Semivolatile Organic Compounds by GC/MS[TOC]

Sample Prepared by Method: EPA 3546 SVOA

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

Reported to

LOQLOD/MDL

SVOA, 8270 Comprehensive

ND ug/kg dry 292-52-4 KH08/26/2021 12:45 08/27/2021 13:4293.146.7 EPA 8270D1,1-Biphenyl
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 295-94-3 KH08/26/2021 12:45 08/27/2021 13:4218693.1 EPA 8270D1,2,4,5-Tetrachlorobenzene
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2120-82-1 KH08/26/2021 12:45 08/27/2021 13:4293.146.7 EPA 8270D1,2,4-Trichlorobenzene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 295-50-1 KH08/26/2021 12:45 08/27/2021 13:4293.146.7 EPA 8270D1,2-Dichlorobenzene
Certifications: NELAC-NY10854,PADEP

ND ug/kg dry 2122-66-7 KH08/26/2021 12:45 08/27/2021 13:4293.146.7 EPA 8270D1,2-Diphenylhydrazine (as Azobenzene)
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2541-73-1 KH08/26/2021 12:45 08/27/2021 13:4293.146.7 EPA 8270D1,3-Dichlorobenzene
Certifications: NELAC-NY10854,PADEP

ND ug/kg dry 2106-46-7 KH08/26/2021 12:45 08/27/2021 13:4293.146.7 EPA 8270D1,4-Dichlorobenzene
Certifications: NELAC-NY10854,PADEP

ND ug/kg dry 258-90-2 KH08/26/2021 12:45 08/27/2021 13:4218693.1 EPA 8270D2,3,4,6-Tetrachlorophenol
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 295-95-4 KH08/26/2021 12:45 08/27/2021 13:4293.146.7 EPA 8270D2,4,5-Trichlorophenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 288-06-2 KH08/26/2021 12:45 08/27/2021 13:4293.146.7 EPA 8270D2,4,6-Trichlorophenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP
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B-5

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021  10:30 amSoil11078.01 Twin Towers Middle School 08/20/2021

21H1047-05

Sample Prepared by Method: EPA 3546 SVOA

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

Reported to

LOQLOD/MDL

SVOA, 8270 Comprehensive

ND ug/kg dry 2120-83-2 KH08/26/2021 12:45 08/27/2021 13:4293.146.7 EPA 8270D2,4-Dichlorophenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2105-67-9 KH08/26/2021 12:45 08/27/2021 13:4293.146.7 EPA 8270D2,4-Dimethylphenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 251-28-5 KH08/26/2021 12:45 08/27/2021 13:4218693.1 EPA 8270D2,4-Dinitrophenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2121-14-2 KH08/26/2021 12:45 08/27/2021 13:4293.146.7 EPA 8270D2,4-Dinitrotoluene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2606-20-2 KH08/26/2021 12:45 08/27/2021 13:4293.146.7 EPA 8270D2,6-Dinitrotoluene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 291-58-7 KH08/26/2021 12:45 08/27/2021 13:4293.146.7 EPA 8270D2-Chloronaphthalene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 295-57-8 KH08/26/2021 12:45 08/27/2021 13:4293.146.7 EPA 8270D2-Chlorophenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 291-57-6 KH08/26/2021 12:45 08/27/2021 13:4293.146.7 EPA 8270D2-Methylnaphthalene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 295-48-7 KH08/26/2021 12:45 08/27/2021 13:4293.146.7 EPA 8270D2-Methylphenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 288-74-4 KH08/26/2021 12:45 08/27/2021 13:4218693.1 EPA 8270D2-Nitroaniline
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 288-75-5 KH08/26/2021 12:45 08/27/2021 13:4293.146.7 EPA 8270D2-Nitrophenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 265794-96-9 KH08/26/2021 12:45 08/27/2021 13:4293.146.7 EPA 8270D3- & 4-Methylphenols
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 291-94-1 KH08/26/2021 12:45 08/27/2021 13:4293.146.7 EPA 8270D3,3-Dichlorobenzidine
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 299-09-2 KH08/26/2021 12:45 08/27/2021 13:4218693.1 EPA 8270D3-Nitroaniline
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2534-52-1 KH08/26/2021 12:45 08/27/2021 13:4218693.1 EPA 8270D4,6-Dinitro-2-methylphenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2101-55-3 KH08/26/2021 12:45 08/27/2021 13:4293.146.7 EPA 8270D4-Bromophenyl phenyl ether
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 259-50-7 KH08/26/2021 12:45 08/27/2021 13:4293.146.7 EPA 8270D4-Chloro-3-methylphenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2106-47-8 KH08/26/2021 12:45 08/27/2021 13:4293.146.7 EPA 8270D4-Chloroaniline
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 27005-72-3 KH08/26/2021 12:45 08/27/2021 13:4293.146.7 EPA 8270D4-Chlorophenyl phenyl ether
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2100-01-6 KH08/26/2021 12:45 08/27/2021 13:4218693.1 EPA 8270D4-Nitroaniline
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2100-02-7 KH08/26/2021 12:45 08/27/2021 13:4218693.1 EPA 8270D4-Nitrophenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 283-32-9 KH08/26/2021 12:45 08/27/2021 13:4293.146.7 EPA 8270DAcenaphthene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2208-96-8 KH08/26/2021 12:45 08/27/2021 13:4293.146.7 EPA 8270DAcenaphthylene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP
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B-5

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021  10:30 amSoil11078.01 Twin Towers Middle School 08/20/2021

21H1047-05

Sample Prepared by Method: EPA 3546 SVOA

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

Reported to

LOQLOD/MDL

SVOA, 8270 Comprehensive

ND ug/kg dry 298-86-2 KH08/26/2021 12:45 08/27/2021 13:4293.146.7 EPA 8270DAcetophenone
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 262-53-3 KH08/26/2021 12:45 08/27/2021 13:42373186 EPA 8270DAniline
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2120-12-7 KH08/26/2021 12:45 08/27/2021 13:4293.146.7 EPA 8270DAnthracene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 21912-24-9 KH08/26/2021 12:45 08/27/2021 13:4293.146.7 EPA 8270DAtrazine
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2100-52-7 KH08/26/2021 12:45 08/27/2021 13:4293.146.7 EPA 8270DBenzaldehyde
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 292-87-5 KH08/26/2021 12:45 08/27/2021 13:42373186 EPA 8270DBenzidine
Certifications: CTDOH,NELAC-NY10854,PADEP

ND ug/kg dry 256-55-3 KH08/26/2021 12:45 08/27/2021 13:4293.146.7 EPA 8270DBenzo(a)anthracene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 250-32-8 KH08/26/2021 12:45 08/27/2021 13:4293.146.7 EPA 8270DBenzo(a)pyrene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2205-99-2 KH08/26/2021 12:45 08/27/2021 13:4293.146.7 EPA 8270DBenzo(b)fluoranthene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2191-24-2 KH08/26/2021 12:45 08/27/2021 13:4293.146.7 EPA 8270DBenzo(g,h,i)perylene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2207-08-9 KH08/26/2021 12:45 08/27/2021 13:4293.146.7 EPA 8270DBenzo(k)fluoranthene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 265-85-0 KH08/26/2021 12:45 08/27/2021 13:4293.146.7 EPA 8270DBenzoic acid
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2100-51-6 KH08/26/2021 12:45 08/27/2021 13:4293.146.7 EPA 8270DBenzyl alcohol
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 285-68-7 KH08/26/2021 12:45 08/27/2021 13:4293.146.7 EPA 8270DBenzyl butyl phthalate
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2111-91-1 KH08/26/2021 12:45 08/27/2021 13:4293.146.7 EPA 8270DBis(2-chloroethoxy)methane
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2111-44-4 KH08/26/2021 12:45 08/27/2021 13:4293.146.7 EPA 8270DBis(2-chloroethyl)ether
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2108-60-1 KH08/26/2021 12:45 08/27/2021 13:4293.146.7 EPA 8270DBis(2-chloroisopropyl)ether
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2117-81-7 KH08/26/2021 12:45 08/27/2021 13:4293.146.7 EPA 8270DBis(2-ethylhexyl)phthalate
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2105-60-2 KH08/26/2021 12:45 08/27/2021 13:4218693.1 EPA 8270DCaprolactam
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 286-74-8 KH08/26/2021 12:45 08/27/2021 13:4293.146.7 EPA 8270DCarbazole
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2218-01-9 KH08/26/2021 12:45 08/27/2021 13:4293.146.7 EPA 8270DChrysene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 253-70-3 KH08/26/2021 12:45 08/27/2021 13:4293.146.7 EPA 8270DDibenzo(a,h)anthracene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2132-64-9 KH08/26/2021 12:45 08/27/2021 13:4293.146.7 EPA 8270DDibenzofuran
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP
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B-5

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021  10:30 amSoil11078.01 Twin Towers Middle School 08/20/2021

21H1047-05

Sample Prepared by Method: EPA 3546 SVOA

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

Reported to

LOQLOD/MDL

SVOA, 8270 Comprehensive

ND ug/kg dry 284-66-2 KH08/26/2021 12:45 08/27/2021 13:4293.146.7 EPA 8270DDiethyl phthalate
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2131-11-3 KH08/26/2021 12:45 08/27/2021 13:4293.146.7 EPA 8270DDimethyl phthalate
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 284-74-2 KH08/26/2021 12:45 08/27/2021 13:4293.146.7 EPA 8270DDi-n-butyl phthalate
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2117-84-0 KH08/26/2021 12:45 08/27/2021 13:4293.146.7 EPA 8270DDi-n-octyl phthalate
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2206-44-0 KH08/26/2021 12:45 08/27/2021 13:4293.146.7 EPA 8270DFluoranthene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 286-73-7 KH08/26/2021 12:45 08/27/2021 13:4293.146.7 EPA 8270DFluorene
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2118-74-1 KH08/26/2021 12:45 08/27/2021 13:4293.146.7 EPA 8270DHexachlorobenzene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 287-68-3 KH08/26/2021 12:45 08/27/2021 13:4293.146.7 EPA 8270DHexachlorobutadiene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 277-47-4 KH08/26/2021 12:45 08/27/2021 13:4293.146.7 EPA 8270DHexachlorocyclopentadiene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 267-72-1 KH08/26/2021 12:45 08/27/2021 13:4293.146.7 EPA 8270DHexachloroethane
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2193-39-5 KH08/26/2021 12:45 08/27/2021 13:4293.146.7 EPA 8270DIndeno(1,2,3-cd)pyrene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 278-59-1 KH08/26/2021 12:45 08/27/2021 13:4293.146.7 EPA 8270DIsophorone
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 291-20-3 KH08/26/2021 12:45 08/27/2021 13:4293.146.7 EPA 8270DNaphthalene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 298-95-3 KH08/26/2021 12:45 08/27/2021 13:4293.146.7 EPA 8270DNitrobenzene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 262-75-9 KH08/26/2021 12:45 08/27/2021 13:4293.146.7 EPA 8270DN-Nitrosodimethylamine
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2621-64-7 KH08/26/2021 12:45 08/27/2021 13:4293.146.7 EPA 8270DN-nitroso-di-n-propylamine
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 286-30-6 KH08/26/2021 12:45 08/27/2021 13:4293.146.7 EPA 8270DN-Nitrosodiphenylamine
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 287-86-5 KH08/26/2021 12:45 08/27/2021 13:4293.146.7 EPA 8270DPentachlorophenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 285-01-8 KH08/26/2021 12:45 08/27/2021 13:4293.146.7 EPA 8270DPhenanthrene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2108-95-2 KH08/26/2021 12:45 08/27/2021 13:4293.146.7 EPA 8270DPhenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2129-00-0 KH08/26/2021 12:45 08/27/2021 13:4293.146.7 EPA 8270DPyrene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

Surrogate Recoveries Result Acceptance Range

20-10874.5 %Surrogate: SURR: 2-Fluorophenol367-12-4

23-11465.2 %Surrogate: SURR: Phenol-d54165-62-2

22-10883.1 %Surrogate: SURR: Nitrobenzene-d54165-60-0
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B-5

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021  10:30 amSoil11078.01 Twin Towers Middle School 08/20/2021

21H1047-05

Sample Prepared by Method: EPA 3546 SVOA

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

Reported to

LOQLOD/MDL

SVOA, 8270 Comprehensive

21-11380.6 %Surrogate: SURR: 2-Fluorobiphenyl321-60-8

19-110106 %Surrogate: SURR: 

2,4,6-Tribromophenol

118-79-6

24-11685.5 %Surrogate: SURR: Terphenyl-d14 1718-51-0

[TOC_3]Organochlorine Pesticides by GC/ECD[TOC]

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

PEST, 8081 List

ND ug/kg dry 572-54-8 CM08/27/2021 13:16 08/28/2021 20:501.85 EPA 8081B4,4'-DDD
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 572-55-9 CM08/27/2021 13:16 08/28/2021 20:501.85 EPA 8081B4,4'-DDE
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 550-29-3 CM08/27/2021 13:16 08/28/2021 20:501.85 EPA 8081B4,4'-DDT
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 5309-00-2 CM08/27/2021 13:16 08/28/2021 20:501.85 EPA 8081BAldrin
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 5319-84-6 CM08/27/2021 13:16 08/28/2021 20:501.85 EPA 8081Balpha-BHC
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 55103-71-9 CM08/27/2021 13:16 08/28/2021 20:501.85 EPA 8081Balpha-Chlordane
Certifications: NELAC-NY10854,NJDEP

ND ug/kg dry 5319-85-7 CM08/27/2021 13:16 08/28/2021 20:501.85 EPA 8081Bbeta-BHC
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 5319-86-8 CM08/27/2021 13:16 08/28/2021 20:501.85 EPA 8081Bdelta-BHC
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 560-57-1 CM08/27/2021 13:16 08/28/2021 20:501.85 EPA 8081BDieldrin
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 5959-98-8 CM08/27/2021 13:16 08/28/2021 20:501.85 EPA 8081BEndosulfan I
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 533213-65-9 CM08/27/2021 13:16 08/28/2021 20:501.85 EPA 8081BEndosulfan II
Certifications: CTDOH,NELAC-NY10854

ND ug/kg dry 51031-07-8 CM08/27/2021 13:16 08/28/2021 20:501.85 EPA 8081BEndosulfan sulfate
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 572-20-8 CM08/27/2021 13:16 08/28/2021 20:501.85 EPA 8081BEndrin
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 57421-93-4 CM08/27/2021 13:16 08/28/2021 20:501.85 EPA 8081BEndrin aldehyde
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 553494-70-5 CM08/27/2021 13:16 08/28/2021 20:501.85 EPA 8081BEndrin ketone
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 558-89-9 CM08/27/2021 13:16 08/28/2021 20:501.85 EPA 8081Bgamma-BHC (Lindane)
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 55566-34-7 CM08/27/2021 13:16 08/28/2021 20:501.85 EPA 8081Bgamma-Chlordane
Certifications: NELAC-NY10854,NJDEP

ND ug/kg dry 576-44-8 CM08/27/2021 13:16 08/28/2021 20:501.85 EPA 8081BHeptachlor
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP
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B-5

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021  10:30 amSoil11078.01 Twin Towers Middle School 08/20/2021

21H1047-05

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

PEST, 8081 List

ND ug/kg dry 51024-57-3 CM08/27/2021 13:16 08/28/2021 20:501.85 EPA 8081BHeptachlor epoxide
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 572-43-5 CM08/27/2021 13:16 08/28/2021 20:501.85 EPA 8081BMethoxychlor
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 58001-35-2 CM08/27/2021 13:16 08/28/2021 20:50185 EPA 8081BToxaphene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

Surrogate Recoveries Result Acceptance Range

30-15061.5 %Surrogate: Decachlorobiphenyl2051-24-3

30-15071.5 %Surrogate: Tetrachloro-m-xylene877-09-8

[TOC_3]Polychlorinated Biphenyls by GC/ECD[TOC]

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

PCB, 8082 List

ND mg/kg dry 112674-11-2 BJ08/27/2021 13:16 08/30/2021 13:250.0187 EPA 8082AAroclor 1016
Certifications: NELAC-NY10854,CTDOH,NJDEP,PADEP

ND mg/kg dry 111104-28-2 BJ08/27/2021 13:16 08/30/2021 13:250.0187 EPA 8082AAroclor 1221
Certifications: NELAC-NY10854,CTDOH,NJDEP,PADEP

ND mg/kg dry 111141-16-5 BJ08/27/2021 13:16 08/30/2021 13:250.0187 EPA 8082AAroclor 1232
Certifications: NELAC-NY10854,CTDOH,NJDEP,PADEP

ND mg/kg dry 153469-21-9 BJ08/27/2021 13:16 08/30/2021 13:250.0187 EPA 8082AAroclor 1242
Certifications: NELAC-NY10854,CTDOH,NJDEP,PADEP

ND mg/kg dry 112672-29-6 BJ08/27/2021 13:16 08/30/2021 13:250.0187 EPA 8082AAroclor 1248
Certifications: NELAC-NY10854,CTDOH,NJDEP,PADEP

ND mg/kg dry 111097-69-1 BJ08/27/2021 13:16 08/30/2021 13:250.0187 EPA 8082AAroclor 1254
Certifications: NELAC-NY10854,CTDOH,NJDEP,PADEP

ND mg/kg dry 111096-82-5 BJ08/27/2021 13:16 08/30/2021 13:250.0187 EPA 8082AAroclor 1260
Certifications: NELAC-NY10854,CTDOH,NJDEP,PADEP

ND mg/kg dry 11336-36-3 BJ08/27/2021 13:16 08/30/2021 13:250.0187 EPA 8082A* Total PCBs
Certifications:

Surrogate Recoveries Result Acceptance Range

30-12074.0 %Surrogate: Tetrachloro-m-xylene877-09-8

30-12050.5 %Surrogate: Decachlorobiphenyl2051-24-3

[TOC_3]Metals by ICP[TOC]

Sample Prepared by Method: EPA 3050B

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

Metals, Target Analyte

14700 mg/kg dry 17429-90-5 EM08/26/2021 15:26 08/29/2021 12:055.68 EPA 6010DAluminum

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND mg/kg dry 17440-36-0 EM08/26/2021 15:26 08/29/2021 12:052.84 EPA 6010DAntimony
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP
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B-5

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021  10:30 amSoil11078.01 Twin Towers Middle School 08/20/2021

21H1047-05

Sample Prepared by Method: EPA 3050B

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

Metals, Target Analyte

3.29 mg/kg dry 17440-38-2 EM08/26/2021 15:26 08/29/2021 12:051.70 EPA 6010DArsenic

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

77.9 mg/kg dry 17440-39-3 EM08/26/2021 15:26 08/29/2021 12:052.84 EPA 6010DBarium

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

0.593 mg/kg dry 17440-41-7 EM08/26/2021 15:26 08/29/2021 12:050.057 EPA 6010DBeryllium

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND mg/kg dry 17440-43-9 EM08/26/2021 15:26 08/29/2021 12:050.341 EPA 6010DCadmium
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

22400 mg/kg dry 17440-70-2 EM08/26/2021 15:26 08/29/2021 12:055.68 EPA 6010DCalcium B

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

19.7 mg/kg dry 17440-47-3 EM08/26/2021 15:26 08/29/2021 12:050.568 EPA 6010DChromium

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

13.2 mg/kg dry 17440-48-4 EM08/26/2021 15:26 08/29/2021 12:050.454 EPA 6010DCobalt

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

30.0 mg/kg dry 17440-50-8 EM08/26/2021 15:26 08/29/2021 12:052.27 EPA 6010DCopper

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

28700 mg/kg dry 17439-89-6 EM08/26/2021 15:26 08/29/2021 12:0528.4 EPA 6010DIron

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

10.4 mg/kg dry 17439-92-1 EM08/26/2021 15:26 08/29/2021 12:050.568 EPA 6010DLead

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

7340 mg/kg dry 17439-95-4 EM08/26/2021 15:26 08/29/2021 12:055.68 EPA 6010DMagnesium

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

878 mg/kg dry 17439-96-5 EM08/26/2021 15:26 08/29/2021 12:050.568 EPA 6010DManganese

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

31.5 mg/kg dry 17440-02-0 EM08/26/2021 15:26 08/29/2021 12:051.14 EPA 6010DNickel

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

2310 mg/kg dry 17440-09-7 EM08/26/2021 15:26 08/29/2021 12:055.68 EPA 6010DPotassium

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND mg/kg dry 17782-49-2 EM08/26/2021 15:26 08/29/2021 12:052.84 EPA 6010DSelenium
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND mg/kg dry 17440-22-4 EM08/26/2021 15:26 08/29/2021 12:050.568 EPA 6010DSilver
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

78.9 mg/kg dry 17440-23-5 EM08/26/2021 15:26 08/29/2021 12:0556.8 EPA 6010DSodium

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND mg/kg dry 17440-28-0 EM08/26/2021 15:26 08/29/2021 12:052.84 EPA 6010DThallium
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

22.6 mg/kg dry 17440-62-2 EM08/26/2021 15:26 08/29/2021 12:051.14 EPA 6010DVanadium

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

74.1 mg/kg dry 17440-66-6 EM08/26/2021 15:26 08/29/2021 12:052.84 EPA 6010DZinc B

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

[TOC_3]Mercury by EPA 7000/200 Series Methods[TOC]

Sample Notes:Log-in Notes:Mercury by 7473
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B-5

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021  10:30 amSoil11078.01 Twin Towers Middle School 08/20/2021

21H1047-05

[TOC_3]Mercury by EPA 7000/200 Series Methods[TOC]

Sample Prepared by Method: EPA 7473 soil

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

LOQ

Reported to

ND mg/kg dry 17439-97-6 BR08/26/2021 11:58 08/26/2021 20:530.0341 EPA 7473Mercury
Certifications: CTDOH,NJDEP,NELAC-NY10854,PADEP

[TOC_3]Wet Chemistry Parameters[TOC]

Sample Prepared by Method: EPA SW846-3060

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

Chromium, Hexavalent

ND mg/kg dry 118540-29-9 JAG08/24/2021 07:44 08/25/2021 07:550.568 EPA 7196AChromium, Hexavalent
Certifications: NJDEP,CTDOH,NELAC-NY10854,PADEP

Sample Prepared by Method: Analysis Preparation Soil

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

Cyanide, Total

ND mg/kg dry 157-12-5 MAO08/25/2021 14:07 08/25/2021 22:360.568 EPA 9014/9010CCyanide, total
Certifications: NELAC-NY10854,CTDOH,NJDEP,PADEP

[TOC_3]Miscellaneous Physical Parameters[TOC]

Sample Prepared by Method: % Solids Prep

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

Total Solids

88.1 % 1solids VR08/26/2021 13:50 08/26/2021 16:380.100 SM 2540G* % Solids

Certifications: CTDOH

B-6

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021  11:00 amSoil11078.01 Twin Towers Middle School

[TOC_2]B-6[TOC]

08/20/2021

21H1047-06

[TOC_3]Volatile Organic Compounds by GC/MS[TOC]

Sample Prepared by Method: EPA 5035A

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

Reported to

LOQLOD/MDL

VOA, 8260 Comprehensive

ND ug/kg dry 1630-20-6 LLJ08/25/2021 06:00 08/25/2021 22:454.62.3 EPA 8260C1,1,1,2-Tetrachloroethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 171-55-6 LLJ08/25/2021 06:00 08/25/2021 22:454.62.3 EPA 8260C1,1,1-Trichloroethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 179-34-5 LLJ08/25/2021 06:00 08/25/2021 22:454.62.3 EPA 8260C1,1,2,2-Tetrachloroethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP
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B-6

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021  11:00 amSoil11078.01 Twin Towers Middle School 08/20/2021

21H1047-06

Sample Prepared by Method: EPA 5035A

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

Reported to

LOQLOD/MDL

VOA, 8260 Comprehensive

ND ug/kg dry 176-13-1 LLJ08/25/2021 06:00 08/25/2021 22:454.62.3 EPA 8260C1,1,2-Trichloro-1,2,2-trifluoroethane 

(Freon 113) Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP

ND ug/kg dry 179-00-5 LLJ08/25/2021 06:00 08/25/2021 22:454.62.3 EPA 8260C1,1,2-Trichloroethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 175-34-3 LLJ08/25/2021 06:00 08/25/2021 22:454.62.3 EPA 8260C1,1-Dichloroethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 175-35-4 LLJ08/25/2021 06:00 08/25/2021 22:454.62.3 EPA 8260C1,1-Dichloroethylene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 187-61-6 LLJ08/25/2021 06:00 08/25/2021 22:454.62.3 EPA 8260C1,2,3-Trichlorobenzene
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 196-18-4 LLJ08/25/2021 06:00 08/25/2021 22:454.62.3 EPA 8260C1,2,3-Trichloropropane
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP

ND ug/kg dry 1120-82-1 LLJ08/25/2021 06:00 08/25/2021 22:454.62.3 EPA 8260C1,2,4-Trichlorobenzene
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 195-63-6 LLJ08/25/2021 06:00 08/25/2021 22:454.62.3 EPA 8260C1,2,4-Trimethylbenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 196-12-8 LLJ08/25/2021 06:00 08/25/2021 22:454.62.3 EPA 8260C1,2-Dibromo-3-chloropropane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1106-93-4 LLJ08/25/2021 06:00 08/25/2021 22:454.62.3 EPA 8260C1,2-Dibromoethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 195-50-1 LLJ08/25/2021 06:00 08/25/2021 22:454.62.3 EPA 8260C1,2-Dichlorobenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1107-06-2 LLJ08/25/2021 06:00 08/25/2021 22:454.62.3 EPA 8260C1,2-Dichloroethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 178-87-5 LLJ08/25/2021 06:00 08/25/2021 22:454.62.3 EPA 8260C1,2-Dichloropropane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1108-67-8 LLJ08/25/2021 06:00 08/25/2021 22:454.62.3 EPA 8260C1,3,5-Trimethylbenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1541-73-1 LLJ08/25/2021 06:00 08/25/2021 22:454.62.3 EPA 8260C1,3-Dichlorobenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1106-46-7 LLJ08/25/2021 06:00 08/25/2021 22:454.62.3 EPA 8260C1,4-Dichlorobenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1123-91-1 LLJ08/25/2021 06:00 08/25/2021 22:459146 EPA 8260C1,4-Dioxane
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 178-93-3 LLJ08/25/2021 06:00 08/25/2021 22:454.62.3 EPA 8260C2-Butanone
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1591-78-6 LLJ08/25/2021 06:00 08/25/2021 22:454.62.3 EPA 8260C2-Hexanone
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1108-10-1 LLJ08/25/2021 06:00 08/25/2021 22:454.62.3 EPA 8260C4-Methyl-2-pentanone
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 167-64-1 LLJ08/25/2021 06:00 08/25/2021 22:459.14.6 EPA 8260CAcetone
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1107-02-8 LLJ08/25/2021 06:00 08/25/2021 22:459.14.6 EPA 8260CAcrolein
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1107-13-1 LLJ08/25/2021 06:00 08/25/2021 22:454.62.3 EPA 8260CAcrylonitrile
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP
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B-6

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021  11:00 amSoil11078.01 Twin Towers Middle School 08/20/2021

21H1047-06

Sample Prepared by Method: EPA 5035A

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

Reported to

LOQLOD/MDL

VOA, 8260 Comprehensive

ND ug/kg dry 171-43-2 LLJ08/25/2021 06:00 08/25/2021 22:454.62.3 EPA 8260CBenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 174-97-5 LLJ08/25/2021 06:00 08/25/2021 22:454.62.3 EPA 8260CBromochloromethane
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 175-27-4 LLJ08/25/2021 06:00 08/25/2021 22:454.62.3 EPA 8260CBromodichloromethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 175-25-2 LLJ08/25/2021 06:00 08/25/2021 22:454.62.3 EPA 8260CBromoform
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 174-83-9 LLJ08/25/2021 06:00 08/25/2021 22:454.62.3 EPA 8260CBromomethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 175-15-0 LLJ08/25/2021 06:00 08/25/2021 22:454.62.3 EPA 8260CCarbon disulfide
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 156-23-5 LLJ08/25/2021 06:00 08/25/2021 22:454.62.3 EPA 8260CCarbon tetrachloride
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1108-90-7 LLJ08/25/2021 06:00 08/25/2021 22:454.62.3 EPA 8260CChlorobenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 175-00-3 LLJ08/25/2021 06:00 08/25/2021 22:454.62.3 EPA 8260CChloroethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 167-66-3 LLJ08/25/2021 06:00 08/25/2021 22:454.62.3 EPA 8260CChloroform
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 174-87-3 LLJ08/25/2021 06:00 08/25/2021 22:454.62.3 EPA 8260CChloromethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1156-59-2 LLJ08/25/2021 06:00 08/25/2021 22:454.62.3 EPA 8260Ccis-1,2-Dichloroethylene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 110061-01-5 LLJ08/25/2021 06:00 08/25/2021 22:454.62.3 EPA 8260Ccis-1,3-Dichloropropylene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1110-82-7 LLJ08/25/2021 06:00 08/25/2021 22:454.62.3 EPA 8260CCyclohexane
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1124-48-1 LLJ08/25/2021 06:00 08/25/2021 22:454.62.3 EPA 8260CDibromochloromethane
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 174-95-3 LLJ08/25/2021 06:00 08/25/2021 22:454.62.3 EPA 8260CDibromomethane
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 175-71-8 LLJ08/25/2021 06:00 08/25/2021 22:454.62.3 EPA 8260CDichlorodifluoromethane
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1100-41-4 LLJ08/25/2021 06:00 08/25/2021 22:454.62.3 EPA 8260CEthyl Benzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 187-68-3 LLJ08/25/2021 06:00 08/25/2021 22:454.62.3 EPA 8260CHexachlorobutadiene
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 198-82-8 LLJ08/25/2021 06:00 08/25/2021 22:454.62.3 EPA 8260CIsopropylbenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 179-20-9 LLJ08/25/2021 06:00 08/25/2021 22:454.62.3 EPA 8260CMethyl acetate
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 11634-04-4 LLJ08/25/2021 06:00 08/25/2021 22:454.62.3 EPA 8260CMethyl tert-butyl ether (MTBE)
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1108-87-2 LLJ08/25/2021 06:00 08/25/2021 22:454.62.3 EPA 8260CMethylcyclohexane
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP
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B-6

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021  11:00 amSoil11078.01 Twin Towers Middle School 08/20/2021

21H1047-06

Sample Prepared by Method: EPA 5035A

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

Reported to

LOQLOD/MDL

VOA, 8260 Comprehensive

11 ug/kg dry 175-09-2 LLJ08/25/2021 06:00 08/25/2021 22:459.14.6 EPA 8260CMethylene chloride

Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1104-51-8 LLJ08/25/2021 06:00 08/25/2021 22:454.62.3 EPA 8260Cn-Butylbenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1103-65-1 LLJ08/25/2021 06:00 08/25/2021 22:454.62.3 EPA 8260Cn-Propylbenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 195-47-6 LLJ08/25/2021 06:00 08/25/2021 22:454.62.3 EPA 8260Co-Xylene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,PADEP

ND ug/kg dry 1179601-23-1 LLJ08/25/2021 06:00 08/25/2021 22:459.14.6 EPA 8260Cp- & m- Xylenes
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,PADEP

ND ug/kg dry 199-87-6 LLJ08/25/2021 06:00 08/25/2021 22:454.62.3 EPA 8260Cp-Isopropyltoluene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1135-98-8 LLJ08/25/2021 06:00 08/25/2021 22:454.62.3 EPA 8260Csec-Butylbenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1100-42-5 LLJ08/25/2021 06:00 08/25/2021 22:454.62.3 EPA 8260CStyrene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 175-65-0 LLJ08/25/2021 06:00 08/25/2021 22:454.62.3 EPA 8260Ctert-Butyl alcohol (TBA)
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 198-06-6 LLJ08/25/2021 06:00 08/25/2021 22:454.62.3 EPA 8260Ctert-Butylbenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1127-18-4 LLJ08/25/2021 06:00 08/25/2021 22:454.62.3 EPA 8260CTetrachloroethylene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1108-88-3 LLJ08/25/2021 06:00 08/25/2021 22:454.62.3 EPA 8260CToluene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1156-60-5 LLJ08/25/2021 06:00 08/25/2021 22:454.62.3 EPA 8260Ctrans-1,2-Dichloroethylene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 110061-02-6 LLJ08/25/2021 06:00 08/25/2021 22:454.62.3 EPA 8260Ctrans-1,3-Dichloropropylene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 179-01-6 LLJ08/25/2021 06:00 08/25/2021 22:454.62.3 EPA 8260CTrichloroethylene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 175-69-4 LLJ08/25/2021 06:00 08/25/2021 22:454.62.3 EPA 8260CTrichlorofluoromethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 175-01-4 LLJ08/25/2021 06:00 08/25/2021 22:454.62.3 EPA 8260CVinyl Chloride
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 11330-20-7 LLJ08/25/2021 06:00 08/25/2021 22:45146.8 EPA 8260CXylenes, Total
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP

Surrogate Recoveries Result Acceptance Range

77-125109 %Surrogate: SURR: 

1,2-Dichloroethane-d4

17060-07-0

85-12097.9 %Surrogate: SURR: Toluene-d82037-26-5

76-13098.8 %Surrogate: SURR: 

p-Bromofluorobenzene

460-00-4

[TOC_3]Semivolatile Organic Compounds by GC/MS[TOC]

Sample Notes:Log-in Notes:SVOA, 8270 Comprehensive
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B-6

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021  11:00 amSoil11078.01 Twin Towers Middle School 08/20/2021

21H1047-06

[TOC_3]Semivolatile Organic Compounds by GC/MS[TOC]

Sample Prepared by Method: EPA 3546 SVOA

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/TimeReported to

LOQLOD/MDL

ND ug/kg dry 292-52-4 KH08/26/2021 12:45 08/27/2021 14:1489.745.0 EPA 8270D1,1-Biphenyl
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 295-94-3 KH08/26/2021 12:45 08/27/2021 14:1417989.7 EPA 8270D1,2,4,5-Tetrachlorobenzene
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2120-82-1 KH08/26/2021 12:45 08/27/2021 14:1489.745.0 EPA 8270D1,2,4-Trichlorobenzene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 295-50-1 KH08/26/2021 12:45 08/27/2021 14:1489.745.0 EPA 8270D1,2-Dichlorobenzene
Certifications: NELAC-NY10854,PADEP

ND ug/kg dry 2122-66-7 KH08/26/2021 12:45 08/27/2021 14:1489.745.0 EPA 8270D1,2-Diphenylhydrazine (as Azobenzene)
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2541-73-1 KH08/26/2021 12:45 08/27/2021 14:1489.745.0 EPA 8270D1,3-Dichlorobenzene
Certifications: NELAC-NY10854,PADEP

ND ug/kg dry 2106-46-7 KH08/26/2021 12:45 08/27/2021 14:1489.745.0 EPA 8270D1,4-Dichlorobenzene
Certifications: NELAC-NY10854,PADEP

ND ug/kg dry 258-90-2 KH08/26/2021 12:45 08/27/2021 14:1417989.7 EPA 8270D2,3,4,6-Tetrachlorophenol
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 295-95-4 KH08/26/2021 12:45 08/27/2021 14:1489.745.0 EPA 8270D2,4,5-Trichlorophenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 288-06-2 KH08/26/2021 12:45 08/27/2021 14:1489.745.0 EPA 8270D2,4,6-Trichlorophenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2120-83-2 KH08/26/2021 12:45 08/27/2021 14:1489.745.0 EPA 8270D2,4-Dichlorophenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2105-67-9 KH08/26/2021 12:45 08/27/2021 14:1489.745.0 EPA 8270D2,4-Dimethylphenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 251-28-5 KH08/26/2021 12:45 08/27/2021 14:1417989.7 EPA 8270D2,4-Dinitrophenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2121-14-2 KH08/26/2021 12:45 08/27/2021 14:1489.745.0 EPA 8270D2,4-Dinitrotoluene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2606-20-2 KH08/26/2021 12:45 08/27/2021 14:1489.745.0 EPA 8270D2,6-Dinitrotoluene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 291-58-7 KH08/26/2021 12:45 08/27/2021 14:1489.745.0 EPA 8270D2-Chloronaphthalene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 295-57-8 KH08/26/2021 12:45 08/27/2021 14:1489.745.0 EPA 8270D2-Chlorophenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 291-57-6 KH08/26/2021 12:45 08/27/2021 14:1489.745.0 EPA 8270D2-Methylnaphthalene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 295-48-7 KH08/26/2021 12:45 08/27/2021 14:1489.745.0 EPA 8270D2-Methylphenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 288-74-4 KH08/26/2021 12:45 08/27/2021 14:1417989.7 EPA 8270D2-Nitroaniline
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 288-75-5 KH08/26/2021 12:45 08/27/2021 14:1489.745.0 EPA 8270D2-Nitrophenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 265794-96-9 KH08/26/2021 12:45 08/27/2021 14:1489.745.0 EPA 8270D3- & 4-Methylphenols
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 291-94-1 KH08/26/2021 12:45 08/27/2021 14:1489.745.0 EPA 8270D3,3-Dichlorobenzidine
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 299-09-2 KH08/26/2021 12:45 08/27/2021 14:1417989.7 EPA 8270D3-Nitroaniline
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP
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B-6

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021  11:00 amSoil11078.01 Twin Towers Middle School 08/20/2021

21H1047-06

Sample Prepared by Method: EPA 3546 SVOA

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

Reported to

LOQLOD/MDL

SVOA, 8270 Comprehensive

ND ug/kg dry 2534-52-1 KH08/26/2021 12:45 08/27/2021 14:1417989.7 EPA 8270D4,6-Dinitro-2-methylphenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2101-55-3 KH08/26/2021 12:45 08/27/2021 14:1489.745.0 EPA 8270D4-Bromophenyl phenyl ether
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 259-50-7 KH08/26/2021 12:45 08/27/2021 14:1489.745.0 EPA 8270D4-Chloro-3-methylphenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2106-47-8 KH08/26/2021 12:45 08/27/2021 14:1489.745.0 EPA 8270D4-Chloroaniline
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 27005-72-3 KH08/26/2021 12:45 08/27/2021 14:1489.745.0 EPA 8270D4-Chlorophenyl phenyl ether
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2100-01-6 KH08/26/2021 12:45 08/27/2021 14:1417989.7 EPA 8270D4-Nitroaniline
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2100-02-7 KH08/26/2021 12:45 08/27/2021 14:1417989.7 EPA 8270D4-Nitrophenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 283-32-9 KH08/26/2021 12:45 08/27/2021 14:1489.745.0 EPA 8270DAcenaphthene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2208-96-8 KH08/26/2021 12:45 08/27/2021 14:1489.745.0 EPA 8270DAcenaphthylene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 298-86-2 KH08/26/2021 12:45 08/27/2021 14:1489.745.0 EPA 8270DAcetophenone
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 262-53-3 KH08/26/2021 12:45 08/27/2021 14:14359180 EPA 8270DAniline
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2120-12-7 KH08/26/2021 12:45 08/27/2021 14:1489.745.0 EPA 8270DAnthracene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 21912-24-9 KH08/26/2021 12:45 08/27/2021 14:1489.745.0 EPA 8270DAtrazine
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2100-52-7 KH08/26/2021 12:45 08/27/2021 14:1489.745.0 EPA 8270DBenzaldehyde
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 292-87-5 KH08/26/2021 12:45 08/27/2021 14:14359180 EPA 8270DBenzidine
Certifications: CTDOH,NELAC-NY10854,PADEP

ND ug/kg dry 256-55-3 KH08/26/2021 12:45 08/27/2021 14:1489.745.0 EPA 8270DBenzo(a)anthracene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 250-32-8 KH08/26/2021 12:45 08/27/2021 14:1489.745.0 EPA 8270DBenzo(a)pyrene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2205-99-2 KH08/26/2021 12:45 08/27/2021 14:1489.745.0 EPA 8270DBenzo(b)fluoranthene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2191-24-2 KH08/26/2021 12:45 08/27/2021 14:1489.745.0 EPA 8270DBenzo(g,h,i)perylene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2207-08-9 KH08/26/2021 12:45 08/27/2021 14:1489.745.0 EPA 8270DBenzo(k)fluoranthene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 265-85-0 KH08/26/2021 12:45 08/27/2021 14:1489.745.0 EPA 8270DBenzoic acid
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2100-51-6 KH08/26/2021 12:45 08/27/2021 14:1489.745.0 EPA 8270DBenzyl alcohol
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 285-68-7 KH08/26/2021 12:45 08/27/2021 14:1489.745.0 EPA 8270DBenzyl butyl phthalate
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP
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B-6

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021  11:00 amSoil11078.01 Twin Towers Middle School 08/20/2021

21H1047-06

Sample Prepared by Method: EPA 3546 SVOA

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

Reported to

LOQLOD/MDL

SVOA, 8270 Comprehensive

ND ug/kg dry 2111-91-1 KH08/26/2021 12:45 08/27/2021 14:1489.745.0 EPA 8270DBis(2-chloroethoxy)methane
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2111-44-4 KH08/26/2021 12:45 08/27/2021 14:1489.745.0 EPA 8270DBis(2-chloroethyl)ether
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2108-60-1 KH08/26/2021 12:45 08/27/2021 14:1489.745.0 EPA 8270DBis(2-chloroisopropyl)ether
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2117-81-7 KH08/26/2021 12:45 08/27/2021 14:1489.745.0 EPA 8270DBis(2-ethylhexyl)phthalate
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2105-60-2 KH08/26/2021 12:45 08/27/2021 14:1417989.7 EPA 8270DCaprolactam
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 286-74-8 KH08/26/2021 12:45 08/27/2021 14:1489.745.0 EPA 8270DCarbazole
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2218-01-9 KH08/26/2021 12:45 08/27/2021 14:1489.745.0 EPA 8270DChrysene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 253-70-3 KH08/26/2021 12:45 08/27/2021 14:1489.745.0 EPA 8270DDibenzo(a,h)anthracene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2132-64-9 KH08/26/2021 12:45 08/27/2021 14:1489.745.0 EPA 8270DDibenzofuran
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 284-66-2 KH08/26/2021 12:45 08/27/2021 14:1489.745.0 EPA 8270DDiethyl phthalate
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2131-11-3 KH08/26/2021 12:45 08/27/2021 14:1489.745.0 EPA 8270DDimethyl phthalate
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 284-74-2 KH08/26/2021 12:45 08/27/2021 14:1489.745.0 EPA 8270DDi-n-butyl phthalate
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2117-84-0 KH08/26/2021 12:45 08/27/2021 14:1489.745.0 EPA 8270DDi-n-octyl phthalate
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2206-44-0 KH08/26/2021 12:45 08/27/2021 14:1489.745.0 EPA 8270DFluoranthene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 286-73-7 KH08/26/2021 12:45 08/27/2021 14:1489.745.0 EPA 8270DFluorene
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2118-74-1 KH08/26/2021 12:45 08/27/2021 14:1489.745.0 EPA 8270DHexachlorobenzene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 287-68-3 KH08/26/2021 12:45 08/27/2021 14:1489.745.0 EPA 8270DHexachlorobutadiene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 277-47-4 KH08/26/2021 12:45 08/27/2021 14:1489.745.0 EPA 8270DHexachlorocyclopentadiene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 267-72-1 KH08/26/2021 12:45 08/27/2021 14:1489.745.0 EPA 8270DHexachloroethane
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2193-39-5 KH08/26/2021 12:45 08/27/2021 14:1489.745.0 EPA 8270DIndeno(1,2,3-cd)pyrene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 278-59-1 KH08/26/2021 12:45 08/27/2021 14:1489.745.0 EPA 8270DIsophorone
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 291-20-3 KH08/26/2021 12:45 08/27/2021 14:1489.745.0 EPA 8270DNaphthalene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 298-95-3 KH08/26/2021 12:45 08/27/2021 14:1489.745.0 EPA 8270DNitrobenzene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP
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B-6

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021  11:00 amSoil11078.01 Twin Towers Middle School 08/20/2021

21H1047-06

Sample Prepared by Method: EPA 3546 SVOA

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

Reported to

LOQLOD/MDL

SVOA, 8270 Comprehensive

ND ug/kg dry 262-75-9 KH08/26/2021 12:45 08/27/2021 14:1489.745.0 EPA 8270DN-Nitrosodimethylamine
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2621-64-7 KH08/26/2021 12:45 08/27/2021 14:1489.745.0 EPA 8270DN-nitroso-di-n-propylamine
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 286-30-6 KH08/26/2021 12:45 08/27/2021 14:1489.745.0 EPA 8270DN-Nitrosodiphenylamine
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 287-86-5 KH08/26/2021 12:45 08/27/2021 14:1489.745.0 EPA 8270DPentachlorophenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 285-01-8 KH08/26/2021 12:45 08/27/2021 14:1489.745.0 EPA 8270DPhenanthrene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2108-95-2 KH08/26/2021 12:45 08/27/2021 14:1489.745.0 EPA 8270DPhenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2129-00-0 KH08/26/2021 12:45 08/27/2021 14:1489.745.0 EPA 8270DPyrene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

Surrogate Recoveries Result Acceptance Range

20-10872.8 %Surrogate: SURR: 2-Fluorophenol367-12-4

23-11466.5 %Surrogate: SURR: Phenol-d54165-62-2

22-10884.0 %Surrogate: SURR: Nitrobenzene-d54165-60-0

21-11385.1 %Surrogate: SURR: 2-Fluorobiphenyl321-60-8

19-110110 %Surrogate: SURR: 

2,4,6-Tribromophenol

118-79-6

24-11693.8 %Surrogate: SURR: Terphenyl-d14 1718-51-0

[TOC_3]Organochlorine Pesticides by GC/ECD[TOC]

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

PEST, 8081 List

ND ug/kg dry 572-54-8 CM08/27/2021 13:16 08/28/2021 21:401.80 EPA 8081B4,4'-DDD
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 572-55-9 CM08/27/2021 13:16 08/28/2021 21:401.80 EPA 8081B4,4'-DDE
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 550-29-3 CM08/27/2021 13:16 08/28/2021 21:401.80 EPA 8081B4,4'-DDT
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 5309-00-2 CM08/27/2021 13:16 08/28/2021 21:401.80 EPA 8081BAldrin
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 5319-84-6 CM08/27/2021 13:16 08/28/2021 21:401.80 EPA 8081Balpha-BHC
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 55103-71-9 CM08/27/2021 13:16 08/28/2021 21:401.80 EPA 8081Balpha-Chlordane
Certifications: NELAC-NY10854,NJDEP

ND ug/kg dry 5319-85-7 CM08/27/2021 13:16 08/28/2021 21:401.80 EPA 8081Bbeta-BHC
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 5319-86-8 CM08/27/2021 13:16 08/28/2021 21:401.80 EPA 8081Bdelta-BHC
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 560-57-1 CM08/27/2021 13:16 08/28/2021 21:401.80 EPA 8081BDieldrin
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP
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B-6

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021  11:00 amSoil11078.01 Twin Towers Middle School 08/20/2021

21H1047-06

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

PEST, 8081 List

ND ug/kg dry 5959-98-8 CM08/27/2021 13:16 08/28/2021 21:401.80 EPA 8081BEndosulfan I
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 533213-65-9 CM08/27/2021 13:16 08/28/2021 21:401.80 EPA 8081BEndosulfan II
Certifications: CTDOH,NELAC-NY10854

ND ug/kg dry 51031-07-8 CM08/27/2021 13:16 08/28/2021 21:401.80 EPA 8081BEndosulfan sulfate
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 572-20-8 CM08/27/2021 13:16 08/28/2021 21:401.80 EPA 8081BEndrin
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 57421-93-4 CM08/27/2021 13:16 08/28/2021 21:401.80 EPA 8081BEndrin aldehyde
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 553494-70-5 CM08/27/2021 13:16 08/28/2021 21:401.80 EPA 8081BEndrin ketone
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 558-89-9 CM08/27/2021 13:16 08/28/2021 21:401.80 EPA 8081Bgamma-BHC (Lindane)
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 55566-34-7 CM08/27/2021 13:16 08/28/2021 21:401.80 EPA 8081Bgamma-Chlordane
Certifications: NELAC-NY10854,NJDEP

ND ug/kg dry 576-44-8 CM08/27/2021 13:16 08/28/2021 21:401.80 EPA 8081BHeptachlor
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 51024-57-3 CM08/27/2021 13:16 08/28/2021 21:401.80 EPA 8081BHeptachlor epoxide
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 572-43-5 CM08/27/2021 13:16 08/28/2021 21:401.80 EPA 8081BMethoxychlor
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 58001-35-2 CM08/27/2021 13:16 08/28/2021 21:40180 EPA 8081BToxaphene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

Surrogate Recoveries Result Acceptance Range

30-15060.8 %Surrogate: Decachlorobiphenyl2051-24-3

30-15080.4 %Surrogate: Tetrachloro-m-xylene877-09-8

[TOC_3]Polychlorinated Biphenyls by GC/ECD[TOC]

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

PCB, 8082 List

ND mg/kg dry 112674-11-2 BJ08/27/2021 13:16 08/30/2021 13:380.0182 EPA 8082AAroclor 1016
Certifications: NELAC-NY10854,CTDOH,NJDEP,PADEP

ND mg/kg dry 111104-28-2 BJ08/27/2021 13:16 08/30/2021 13:380.0182 EPA 8082AAroclor 1221
Certifications: NELAC-NY10854,CTDOH,NJDEP,PADEP

ND mg/kg dry 111141-16-5 BJ08/27/2021 13:16 08/30/2021 13:380.0182 EPA 8082AAroclor 1232
Certifications: NELAC-NY10854,CTDOH,NJDEP,PADEP

ND mg/kg dry 153469-21-9 BJ08/27/2021 13:16 08/30/2021 13:380.0182 EPA 8082AAroclor 1242
Certifications: NELAC-NY10854,CTDOH,NJDEP,PADEP

ND mg/kg dry 112672-29-6 BJ08/27/2021 13:16 08/30/2021 13:380.0182 EPA 8082AAroclor 1248
Certifications: NELAC-NY10854,CTDOH,NJDEP,PADEP

ND mg/kg dry 111097-69-1 BJ08/27/2021 13:16 08/30/2021 13:380.0182 EPA 8082AAroclor 1254
Certifications: NELAC-NY10854,CTDOH,NJDEP,PADEP
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B-6

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021  11:00 amSoil11078.01 Twin Towers Middle School 08/20/2021

21H1047-06

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

PCB, 8082 List

ND mg/kg dry 111096-82-5 BJ08/27/2021 13:16 08/30/2021 13:380.0182 EPA 8082AAroclor 1260
Certifications: NELAC-NY10854,CTDOH,NJDEP,PADEP

ND mg/kg dry 11336-36-3 BJ08/27/2021 13:16 08/30/2021 13:380.0182 EPA 8082A* Total PCBs
Certifications:

Surrogate Recoveries Result Acceptance Range

30-12083.5 %Surrogate: Tetrachloro-m-xylene877-09-8

30-12047.0 %Surrogate: Decachlorobiphenyl2051-24-3

[TOC_3]Metals by ICP[TOC]

Sample Prepared by Method: EPA 3050B

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

Metals, Target Analyte

16300 mg/kg dry 17429-90-5 EM08/26/2021 15:26 08/29/2021 12:145.52 EPA 6010DAluminum

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND mg/kg dry 17440-36-0 EM08/26/2021 15:26 08/29/2021 12:142.76 EPA 6010DAntimony
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

4.34 mg/kg dry 17440-38-2 EM08/26/2021 15:26 08/29/2021 12:141.66 EPA 6010DArsenic

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

86.0 mg/kg dry 17440-39-3 EM08/26/2021 15:26 08/29/2021 12:142.76 EPA 6010DBarium

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

0.677 mg/kg dry 17440-41-7 EM08/26/2021 15:26 08/29/2021 12:140.055 EPA 6010DBeryllium

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND mg/kg dry 17440-43-9 EM08/26/2021 15:26 08/29/2021 12:140.331 EPA 6010DCadmium
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

2470 mg/kg dry 17440-70-2 EM08/26/2021 15:26 08/29/2021 12:145.52 EPA 6010DCalcium B

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

20.5 mg/kg dry 17440-47-3 EM08/26/2021 15:26 08/29/2021 12:140.552 EPA 6010DChromium

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

11.5 mg/kg dry 17440-48-4 EM08/26/2021 15:26 08/29/2021 12:140.442 EPA 6010DCobalt

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

28.5 mg/kg dry 17440-50-8 EM08/26/2021 15:26 08/29/2021 12:142.21 EPA 6010DCopper

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

28000 mg/kg dry 17439-89-6 EM08/26/2021 15:26 08/29/2021 12:1427.6 EPA 6010DIron

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

12.7 mg/kg dry 17439-92-1 EM08/26/2021 15:26 08/29/2021 12:140.552 EPA 6010DLead

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

4920 mg/kg dry 17439-95-4 EM08/26/2021 15:26 08/29/2021 12:145.52 EPA 6010DMagnesium

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

762 mg/kg dry 17439-96-5 EM08/26/2021 15:26 08/29/2021 12:140.552 EPA 6010DManganese

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

29.1 mg/kg dry 17440-02-0 EM08/26/2021 15:26 08/29/2021 12:141.10 EPA 6010DNickel

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP
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B-6

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021  11:00 amSoil11078.01 Twin Towers Middle School 08/20/2021

21H1047-06

Sample Prepared by Method: EPA 3050B

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

Metals, Target Analyte

2430 mg/kg dry 17440-09-7 EM08/26/2021 15:26 08/29/2021 12:145.52 EPA 6010DPotassium

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND mg/kg dry 17782-49-2 EM08/26/2021 15:26 08/29/2021 12:142.76 EPA 6010DSelenium
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND mg/kg dry 17440-22-4 EM08/26/2021 15:26 08/29/2021 12:140.552 EPA 6010DSilver
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

67.8 mg/kg dry 17440-23-5 EM08/26/2021 15:26 08/29/2021 12:1455.2 EPA 6010DSodium

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND mg/kg dry 17440-28-0 EM08/26/2021 15:26 08/29/2021 12:142.76 EPA 6010DThallium
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

24.8 mg/kg dry 17440-62-2 EM08/26/2021 15:26 08/29/2021 12:141.10 EPA 6010DVanadium

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

75.7 mg/kg dry 17440-66-6 EM08/26/2021 15:26 08/29/2021 12:142.76 EPA 6010DZinc B

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

[TOC_3]Mercury by EPA 7000/200 Series Methods[TOC]

Sample Prepared by Method: EPA 7473 soil

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

Mercury by 7473

0.0331 mg/kg dry 17439-97-6 BR08/26/2021 11:58 08/26/2021 21:220.0331 EPA 7473Mercury

Certifications: CTDOH,NJDEP,NELAC-NY10854,PADEP

[TOC_3]Wet Chemistry Parameters[TOC]

Sample Prepared by Method: EPA SW846-3060

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

Chromium, Hexavalent

ND mg/kg dry 118540-29-9 JAG08/24/2021 07:44 08/25/2021 07:550.552 EPA 7196AChromium, Hexavalent
Certifications: NJDEP,CTDOH,NELAC-NY10854,PADEP

Sample Prepared by Method: Analysis Preparation Soil

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

Cyanide, Total

ND mg/kg dry 157-12-5 MAO08/25/2021 14:07 08/25/2021 22:360.552 EPA 9014/9010CCyanide, total
Certifications: NELAC-NY10854,CTDOH,NJDEP,PADEP

[TOC_3]Miscellaneous Physical Parameters[TOC]

Sample Prepared by Method: % Solids Prep

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

Total Solids

90.5 % 1solids VR08/26/2021 13:50 08/26/2021 16:380.100 SM 2540G* % Solids

Certifications: CTDOH
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B-7

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021  11:30 amSoil11078.01 Twin Towers Middle School

[TOC_2]B-7[TOC]

08/20/2021

21H1047-07

[TOC_3]Volatile Organic Compounds by GC/MS[TOC]

Sample Prepared by Method: EPA 5035A

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

Reported to

LOQLOD/MDL

VOA, 8260 Comprehensive

ND ug/kg dry 1630-20-6 LLJ08/25/2021 06:00 08/25/2021 23:125.22.6 EPA 8260C1,1,1,2-Tetrachloroethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 171-55-6 LLJ08/25/2021 06:00 08/25/2021 23:125.22.6 EPA 8260C1,1,1-Trichloroethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 179-34-5 LLJ08/25/2021 06:00 08/25/2021 23:125.22.6 EPA 8260C1,1,2,2-Tetrachloroethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 176-13-1 LLJ08/25/2021 06:00 08/25/2021 23:125.22.6 EPA 8260C1,1,2-Trichloro-1,2,2-trifluoroethane 

(Freon 113) Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP

ND ug/kg dry 179-00-5 LLJ08/25/2021 06:00 08/25/2021 23:125.22.6 EPA 8260C1,1,2-Trichloroethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 175-34-3 LLJ08/25/2021 06:00 08/25/2021 23:125.22.6 EPA 8260C1,1-Dichloroethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 175-35-4 LLJ08/25/2021 06:00 08/25/2021 23:125.22.6 EPA 8260C1,1-Dichloroethylene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 187-61-6 LLJ08/25/2021 06:00 08/25/2021 23:125.22.6 EPA 8260C1,2,3-Trichlorobenzene
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 196-18-4 LLJ08/25/2021 06:00 08/25/2021 23:125.22.6 EPA 8260C1,2,3-Trichloropropane
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP

ND ug/kg dry 1120-82-1 LLJ08/25/2021 06:00 08/25/2021 23:125.22.6 EPA 8260C1,2,4-Trichlorobenzene
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 195-63-6 LLJ08/25/2021 06:00 08/25/2021 23:125.22.6 EPA 8260C1,2,4-Trimethylbenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 196-12-8 LLJ08/25/2021 06:00 08/25/2021 23:125.22.6 EPA 8260C1,2-Dibromo-3-chloropropane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1106-93-4 LLJ08/25/2021 06:00 08/25/2021 23:125.22.6 EPA 8260C1,2-Dibromoethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 195-50-1 LLJ08/25/2021 06:00 08/25/2021 23:125.22.6 EPA 8260C1,2-Dichlorobenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1107-06-2 LLJ08/25/2021 06:00 08/25/2021 23:125.22.6 EPA 8260C1,2-Dichloroethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 178-87-5 LLJ08/25/2021 06:00 08/25/2021 23:125.22.6 EPA 8260C1,2-Dichloropropane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1108-67-8 LLJ08/25/2021 06:00 08/25/2021 23:125.22.6 EPA 8260C1,3,5-Trimethylbenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1541-73-1 LLJ08/25/2021 06:00 08/25/2021 23:125.22.6 EPA 8260C1,3-Dichlorobenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1106-46-7 LLJ08/25/2021 06:00 08/25/2021 23:125.22.6 EPA 8260C1,4-Dichlorobenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1123-91-1 LLJ08/25/2021 06:00 08/25/2021 23:1210052 EPA 8260C1,4-Dioxane
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 178-93-3 LLJ08/25/2021 06:00 08/25/2021 23:125.22.6 EPA 8260C2-Butanone
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1591-78-6 LLJ08/25/2021 06:00 08/25/2021 23:125.22.6 EPA 8260C2-Hexanone
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1108-10-1 LLJ08/25/2021 06:00 08/25/2021 23:125.22.6 EPA 8260C4-Methyl-2-pentanone
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP
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B-7

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021  11:30 amSoil11078.01 Twin Towers Middle School 08/20/2021

21H1047-07

Sample Prepared by Method: EPA 5035A

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

Reported to

LOQLOD/MDL

VOA, 8260 Comprehensive

ND ug/kg dry 167-64-1 LLJ08/25/2021 06:00 08/25/2021 23:12105.2 EPA 8260CAcetone
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1107-02-8 LLJ08/25/2021 06:00 08/25/2021 23:12105.2 EPA 8260CAcrolein
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1107-13-1 LLJ08/25/2021 06:00 08/25/2021 23:125.22.6 EPA 8260CAcrylonitrile
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 171-43-2 LLJ08/25/2021 06:00 08/25/2021 23:125.22.6 EPA 8260CBenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 174-97-5 LLJ08/25/2021 06:00 08/25/2021 23:125.22.6 EPA 8260CBromochloromethane
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 175-27-4 LLJ08/25/2021 06:00 08/25/2021 23:125.22.6 EPA 8260CBromodichloromethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 175-25-2 LLJ08/25/2021 06:00 08/25/2021 23:125.22.6 EPA 8260CBromoform
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 174-83-9 LLJ08/25/2021 06:00 08/25/2021 23:125.22.6 EPA 8260CBromomethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 175-15-0 LLJ08/25/2021 06:00 08/25/2021 23:125.22.6 EPA 8260CCarbon disulfide
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 156-23-5 LLJ08/25/2021 06:00 08/25/2021 23:125.22.6 EPA 8260CCarbon tetrachloride
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1108-90-7 LLJ08/25/2021 06:00 08/25/2021 23:125.22.6 EPA 8260CChlorobenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 175-00-3 LLJ08/25/2021 06:00 08/25/2021 23:125.22.6 EPA 8260CChloroethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 167-66-3 LLJ08/25/2021 06:00 08/25/2021 23:125.22.6 EPA 8260CChloroform
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 174-87-3 LLJ08/25/2021 06:00 08/25/2021 23:125.22.6 EPA 8260CChloromethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1156-59-2 LLJ08/25/2021 06:00 08/25/2021 23:125.22.6 EPA 8260Ccis-1,2-Dichloroethylene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 110061-01-5 LLJ08/25/2021 06:00 08/25/2021 23:125.22.6 EPA 8260Ccis-1,3-Dichloropropylene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1110-82-7 LLJ08/25/2021 06:00 08/25/2021 23:125.22.6 EPA 8260CCyclohexane
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1124-48-1 LLJ08/25/2021 06:00 08/25/2021 23:125.22.6 EPA 8260CDibromochloromethane
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 174-95-3 LLJ08/25/2021 06:00 08/25/2021 23:125.22.6 EPA 8260CDibromomethane
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 175-71-8 LLJ08/25/2021 06:00 08/25/2021 23:125.22.6 EPA 8260CDichlorodifluoromethane
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1100-41-4 LLJ08/25/2021 06:00 08/25/2021 23:125.22.6 EPA 8260CEthyl Benzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 187-68-3 LLJ08/25/2021 06:00 08/25/2021 23:125.22.6 EPA 8260CHexachlorobutadiene
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 198-82-8 LLJ08/25/2021 06:00 08/25/2021 23:125.22.6 EPA 8260CIsopropylbenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP
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B-7

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021  11:30 amSoil11078.01 Twin Towers Middle School 08/20/2021

21H1047-07

Sample Prepared by Method: EPA 5035A

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

Reported to

LOQLOD/MDL

VOA, 8260 Comprehensive

ND ug/kg dry 179-20-9 LLJ08/25/2021 06:00 08/25/2021 23:125.22.6 EPA 8260CMethyl acetate
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 11634-04-4 LLJ08/25/2021 06:00 08/25/2021 23:125.22.6 EPA 8260CMethyl tert-butyl ether (MTBE)
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1108-87-2 LLJ08/25/2021 06:00 08/25/2021 23:125.22.6 EPA 8260CMethylcyclohexane
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

8.0 ug/kg dry 175-09-2 LLJ08/25/2021 06:00 08/25/2021 23:12105.2 EPA 8260CMethylene chloride J

Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1104-51-8 LLJ08/25/2021 06:00 08/25/2021 23:125.22.6 EPA 8260Cn-Butylbenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1103-65-1 LLJ08/25/2021 06:00 08/25/2021 23:125.22.6 EPA 8260Cn-Propylbenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 195-47-6 LLJ08/25/2021 06:00 08/25/2021 23:125.22.6 EPA 8260Co-Xylene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,PADEP

ND ug/kg dry 1179601-23-1 LLJ08/25/2021 06:00 08/25/2021 23:12105.2 EPA 8260Cp- & m- Xylenes
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,PADEP

ND ug/kg dry 199-87-6 LLJ08/25/2021 06:00 08/25/2021 23:125.22.6 EPA 8260Cp-Isopropyltoluene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1135-98-8 LLJ08/25/2021 06:00 08/25/2021 23:125.22.6 EPA 8260Csec-Butylbenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1100-42-5 LLJ08/25/2021 06:00 08/25/2021 23:125.22.6 EPA 8260CStyrene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 175-65-0 LLJ08/25/2021 06:00 08/25/2021 23:125.22.6 EPA 8260Ctert-Butyl alcohol (TBA)
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 198-06-6 LLJ08/25/2021 06:00 08/25/2021 23:125.22.6 EPA 8260Ctert-Butylbenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1127-18-4 LLJ08/25/2021 06:00 08/25/2021 23:125.22.6 EPA 8260CTetrachloroethylene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1108-88-3 LLJ08/25/2021 06:00 08/25/2021 23:125.22.6 EPA 8260CToluene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1156-60-5 LLJ08/25/2021 06:00 08/25/2021 23:125.22.6 EPA 8260Ctrans-1,2-Dichloroethylene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 110061-02-6 LLJ08/25/2021 06:00 08/25/2021 23:125.22.6 EPA 8260Ctrans-1,3-Dichloropropylene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 179-01-6 LLJ08/25/2021 06:00 08/25/2021 23:125.22.6 EPA 8260CTrichloroethylene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 175-69-4 LLJ08/25/2021 06:00 08/25/2021 23:125.22.6 EPA 8260CTrichlorofluoromethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 175-01-4 LLJ08/25/2021 06:00 08/25/2021 23:125.22.6 EPA 8260CVinyl Chloride
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 11330-20-7 LLJ08/25/2021 06:00 08/25/2021 23:12167.8 EPA 8260CXylenes, Total
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP

Surrogate Recoveries Result Acceptance Range

77-125109 %Surrogate: SURR: 

1,2-Dichloroethane-d4

17060-07-0

85-12096.6 %Surrogate: SURR: Toluene-d82037-26-5
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B-7

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021  11:30 amSoil11078.01 Twin Towers Middle School 08/20/2021

21H1047-07

Sample Prepared by Method: EPA 5035A

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

Reported to

LOQLOD/MDL

VOA, 8260 Comprehensive

76-13099.7 %Surrogate: SURR: 

p-Bromofluorobenzene

460-00-4

[TOC_3]Semivolatile Organic Compounds by GC/MS[TOC]

Sample Prepared by Method: EPA 3546 SVOA

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

Reported to

LOQLOD/MDL

SVOA, 8270 Comprehensive

ND ug/kg dry 292-52-4 KH08/26/2021 12:45 08/27/2021 14:4692.246.2 EPA 8270D1,1-Biphenyl
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 295-94-3 KH08/26/2021 12:45 08/27/2021 14:4618492.2 EPA 8270D1,2,4,5-Tetrachlorobenzene
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2120-82-1 KH08/26/2021 12:45 08/27/2021 14:4692.246.2 EPA 8270D1,2,4-Trichlorobenzene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 295-50-1 KH08/26/2021 12:45 08/27/2021 14:4692.246.2 EPA 8270D1,2-Dichlorobenzene
Certifications: NELAC-NY10854,PADEP

ND ug/kg dry 2122-66-7 KH08/26/2021 12:45 08/27/2021 14:4692.246.2 EPA 8270D1,2-Diphenylhydrazine (as Azobenzene)
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2541-73-1 KH08/26/2021 12:45 08/27/2021 14:4692.246.2 EPA 8270D1,3-Dichlorobenzene
Certifications: NELAC-NY10854,PADEP

ND ug/kg dry 2106-46-7 KH08/26/2021 12:45 08/27/2021 14:4692.246.2 EPA 8270D1,4-Dichlorobenzene
Certifications: NELAC-NY10854,PADEP

ND ug/kg dry 258-90-2 KH08/26/2021 12:45 08/27/2021 14:4618492.2 EPA 8270D2,3,4,6-Tetrachlorophenol
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 295-95-4 KH08/26/2021 12:45 08/27/2021 14:4692.246.2 EPA 8270D2,4,5-Trichlorophenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 288-06-2 KH08/26/2021 12:45 08/27/2021 14:4692.246.2 EPA 8270D2,4,6-Trichlorophenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2120-83-2 KH08/26/2021 12:45 08/27/2021 14:4692.246.2 EPA 8270D2,4-Dichlorophenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2105-67-9 KH08/26/2021 12:45 08/27/2021 14:4692.246.2 EPA 8270D2,4-Dimethylphenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 251-28-5 KH08/26/2021 12:45 08/27/2021 14:4618492.2 EPA 8270D2,4-Dinitrophenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2121-14-2 KH08/26/2021 12:45 08/27/2021 14:4692.246.2 EPA 8270D2,4-Dinitrotoluene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2606-20-2 KH08/26/2021 12:45 08/27/2021 14:4692.246.2 EPA 8270D2,6-Dinitrotoluene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 291-58-7 KH08/26/2021 12:45 08/27/2021 14:4692.246.2 EPA 8270D2-Chloronaphthalene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 295-57-8 KH08/26/2021 12:45 08/27/2021 14:4692.246.2 EPA 8270D2-Chlorophenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 291-57-6 KH08/26/2021 12:45 08/27/2021 14:4692.246.2 EPA 8270D2-Methylnaphthalene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 295-48-7 KH08/26/2021 12:45 08/27/2021 14:4692.246.2 EPA 8270D2-Methylphenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP
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B-7

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021  11:30 amSoil11078.01 Twin Towers Middle School 08/20/2021

21H1047-07

Sample Prepared by Method: EPA 3546 SVOA

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

Reported to

LOQLOD/MDL

SVOA, 8270 Comprehensive

ND ug/kg dry 288-74-4 KH08/26/2021 12:45 08/27/2021 14:4618492.2 EPA 8270D2-Nitroaniline
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 288-75-5 KH08/26/2021 12:45 08/27/2021 14:4692.246.2 EPA 8270D2-Nitrophenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 265794-96-9 KH08/26/2021 12:45 08/27/2021 14:4692.246.2 EPA 8270D3- & 4-Methylphenols
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 291-94-1 KH08/26/2021 12:45 08/27/2021 14:4692.246.2 EPA 8270D3,3-Dichlorobenzidine
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 299-09-2 KH08/26/2021 12:45 08/27/2021 14:4618492.2 EPA 8270D3-Nitroaniline
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2534-52-1 KH08/26/2021 12:45 08/27/2021 14:4618492.2 EPA 8270D4,6-Dinitro-2-methylphenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2101-55-3 KH08/26/2021 12:45 08/27/2021 14:4692.246.2 EPA 8270D4-Bromophenyl phenyl ether
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 259-50-7 KH08/26/2021 12:45 08/27/2021 14:4692.246.2 EPA 8270D4-Chloro-3-methylphenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2106-47-8 KH08/26/2021 12:45 08/27/2021 14:4692.246.2 EPA 8270D4-Chloroaniline
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 27005-72-3 KH08/26/2021 12:45 08/27/2021 14:4692.246.2 EPA 8270D4-Chlorophenyl phenyl ether
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2100-01-6 KH08/26/2021 12:45 08/27/2021 14:4618492.2 EPA 8270D4-Nitroaniline
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2100-02-7 KH08/26/2021 12:45 08/27/2021 14:4618492.2 EPA 8270D4-Nitrophenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 283-32-9 KH08/26/2021 12:45 08/27/2021 14:4692.246.2 EPA 8270DAcenaphthene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2208-96-8 KH08/26/2021 12:45 08/27/2021 14:4692.246.2 EPA 8270DAcenaphthylene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 298-86-2 KH08/26/2021 12:45 08/27/2021 14:4692.246.2 EPA 8270DAcetophenone
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 262-53-3 KH08/26/2021 12:45 08/27/2021 14:46369185 EPA 8270DAniline
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2120-12-7 KH08/26/2021 12:45 08/27/2021 14:4692.246.2 EPA 8270DAnthracene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 21912-24-9 KH08/26/2021 12:45 08/27/2021 14:4692.246.2 EPA 8270DAtrazine
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2100-52-7 KH08/26/2021 12:45 08/27/2021 14:4692.246.2 EPA 8270DBenzaldehyde
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 292-87-5 KH08/26/2021 12:45 08/27/2021 14:46369185 EPA 8270DBenzidine
Certifications: CTDOH,NELAC-NY10854,PADEP

ND ug/kg dry 256-55-3 KH08/26/2021 12:45 08/27/2021 14:4692.246.2 EPA 8270DBenzo(a)anthracene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 250-32-8 KH08/26/2021 12:45 08/27/2021 14:4692.246.2 EPA 8270DBenzo(a)pyrene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2205-99-2 KH08/26/2021 12:45 08/27/2021 14:4692.246.2 EPA 8270DBenzo(b)fluoranthene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

www.YORKLAB.com

120 RESEARCH DRIVE

FAX (203) 357-0166(203) 325-1371

STRATFORD, CT 06615 132-02 89th AVENUE RICHMOND HILL, NY 11418

ClientServices@yorklab.comPage 70 of 132



B-7

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021  11:30 amSoil11078.01 Twin Towers Middle School 08/20/2021

21H1047-07

Sample Prepared by Method: EPA 3546 SVOA

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

Reported to

LOQLOD/MDL

SVOA, 8270 Comprehensive

ND ug/kg dry 2191-24-2 KH08/26/2021 12:45 08/27/2021 14:4692.246.2 EPA 8270DBenzo(g,h,i)perylene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2207-08-9 KH08/26/2021 12:45 08/27/2021 14:4692.246.2 EPA 8270DBenzo(k)fluoranthene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 265-85-0 KH08/26/2021 12:45 08/27/2021 14:4692.246.2 EPA 8270DBenzoic acid
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2100-51-6 KH08/26/2021 12:45 08/27/2021 14:4692.246.2 EPA 8270DBenzyl alcohol
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 285-68-7 KH08/26/2021 12:45 08/27/2021 14:4692.246.2 EPA 8270DBenzyl butyl phthalate
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2111-91-1 KH08/26/2021 12:45 08/27/2021 14:4692.246.2 EPA 8270DBis(2-chloroethoxy)methane
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2111-44-4 KH08/26/2021 12:45 08/27/2021 14:4692.246.2 EPA 8270DBis(2-chloroethyl)ether
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2108-60-1 KH08/26/2021 12:45 08/27/2021 14:4692.246.2 EPA 8270DBis(2-chloroisopropyl)ether
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2117-81-7 KH08/26/2021 12:45 08/27/2021 14:4692.246.2 EPA 8270DBis(2-ethylhexyl)phthalate
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2105-60-2 KH08/26/2021 12:45 08/27/2021 14:4618492.2 EPA 8270DCaprolactam
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 286-74-8 KH08/26/2021 12:45 08/27/2021 14:4692.246.2 EPA 8270DCarbazole
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2218-01-9 KH08/26/2021 12:45 08/27/2021 14:4692.246.2 EPA 8270DChrysene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 253-70-3 KH08/26/2021 12:45 08/27/2021 14:4692.246.2 EPA 8270DDibenzo(a,h)anthracene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2132-64-9 KH08/26/2021 12:45 08/27/2021 14:4692.246.2 EPA 8270DDibenzofuran
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 284-66-2 KH08/26/2021 12:45 08/27/2021 14:4692.246.2 EPA 8270DDiethyl phthalate
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2131-11-3 KH08/26/2021 12:45 08/27/2021 14:4692.246.2 EPA 8270DDimethyl phthalate
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 284-74-2 KH08/26/2021 12:45 08/27/2021 14:4692.246.2 EPA 8270DDi-n-butyl phthalate
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2117-84-0 KH08/26/2021 12:45 08/27/2021 14:4692.246.2 EPA 8270DDi-n-octyl phthalate
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2206-44-0 KH08/26/2021 12:45 08/27/2021 14:4692.246.2 EPA 8270DFluoranthene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 286-73-7 KH08/26/2021 12:45 08/27/2021 14:4692.246.2 EPA 8270DFluorene
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2118-74-1 KH08/26/2021 12:45 08/27/2021 14:4692.246.2 EPA 8270DHexachlorobenzene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 287-68-3 KH08/26/2021 12:45 08/27/2021 14:4692.246.2 EPA 8270DHexachlorobutadiene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 277-47-4 KH08/26/2021 12:45 08/27/2021 14:4692.246.2 EPA 8270DHexachlorocyclopentadiene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP
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B-7

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021  11:30 amSoil11078.01 Twin Towers Middle School 08/20/2021

21H1047-07

Sample Prepared by Method: EPA 3546 SVOA

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

Reported to

LOQLOD/MDL

SVOA, 8270 Comprehensive

ND ug/kg dry 267-72-1 KH08/26/2021 12:45 08/27/2021 14:4692.246.2 EPA 8270DHexachloroethane
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2193-39-5 KH08/26/2021 12:45 08/27/2021 14:4692.246.2 EPA 8270DIndeno(1,2,3-cd)pyrene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 278-59-1 KH08/26/2021 12:45 08/27/2021 14:4692.246.2 EPA 8270DIsophorone
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 291-20-3 KH08/26/2021 12:45 08/27/2021 14:4692.246.2 EPA 8270DNaphthalene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 298-95-3 KH08/26/2021 12:45 08/27/2021 14:4692.246.2 EPA 8270DNitrobenzene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 262-75-9 KH08/26/2021 12:45 08/27/2021 14:4692.246.2 EPA 8270DN-Nitrosodimethylamine
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2621-64-7 KH08/26/2021 12:45 08/27/2021 14:4692.246.2 EPA 8270DN-nitroso-di-n-propylamine
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 286-30-6 KH08/26/2021 12:45 08/27/2021 14:4692.246.2 EPA 8270DN-Nitrosodiphenylamine
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 287-86-5 KH08/26/2021 12:45 08/27/2021 14:4692.246.2 EPA 8270DPentachlorophenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 285-01-8 KH08/26/2021 12:45 08/27/2021 14:4692.246.2 EPA 8270DPhenanthrene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2108-95-2 KH08/26/2021 12:45 08/27/2021 14:4692.246.2 EPA 8270DPhenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2129-00-0 KH08/26/2021 12:45 08/27/2021 14:4692.246.2 EPA 8270DPyrene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

Surrogate Recoveries Result Acceptance Range

20-10857.5 %Surrogate: SURR: 2-Fluorophenol367-12-4

23-11450.3 %Surrogate: SURR: Phenol-d54165-62-2

22-10868.0 %Surrogate: SURR: Nitrobenzene-d54165-60-0

21-11367.0 %Surrogate: SURR: 2-Fluorobiphenyl321-60-8

19-11086.2 %Surrogate: SURR: 

2,4,6-Tribromophenol

118-79-6

24-11672.3 %Surrogate: SURR: Terphenyl-d14 1718-51-0

[TOC_3]Organochlorine Pesticides by GC/ECD[TOC]

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

PEST, 8081 List

ND ug/kg dry 572-54-8 CM08/27/2021 13:16 08/28/2021 21:571.82 EPA 8081B4,4'-DDD
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 572-55-9 CM08/27/2021 13:16 08/28/2021 21:571.82 EPA 8081B4,4'-DDE
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 550-29-3 CM08/27/2021 13:16 08/28/2021 21:571.82 EPA 8081B4,4'-DDT
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 5309-00-2 CM08/27/2021 13:16 08/28/2021 21:571.82 EPA 8081BAldrin
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP
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B-7

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021  11:30 amSoil11078.01 Twin Towers Middle School 08/20/2021

21H1047-07

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

PEST, 8081 List

ND ug/kg dry 5319-84-6 CM08/27/2021 13:16 08/28/2021 21:571.82 EPA 8081Balpha-BHC
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 55103-71-9 CM08/27/2021 13:16 08/28/2021 21:571.82 EPA 8081Balpha-Chlordane
Certifications: NELAC-NY10854,NJDEP

ND ug/kg dry 5319-85-7 CM08/27/2021 13:16 08/28/2021 21:571.82 EPA 8081Bbeta-BHC
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 5319-86-8 CM08/27/2021 13:16 08/28/2021 21:571.82 EPA 8081Bdelta-BHC
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 560-57-1 CM08/27/2021 13:16 08/28/2021 21:571.82 EPA 8081BDieldrin
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 5959-98-8 CM08/27/2021 13:16 08/28/2021 21:571.82 EPA 8081BEndosulfan I
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 533213-65-9 CM08/27/2021 13:16 08/28/2021 21:571.82 EPA 8081BEndosulfan II
Certifications: CTDOH,NELAC-NY10854

ND ug/kg dry 51031-07-8 CM08/27/2021 13:16 08/28/2021 21:571.82 EPA 8081BEndosulfan sulfate
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 572-20-8 CM08/27/2021 13:16 08/28/2021 21:571.82 EPA 8081BEndrin
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 57421-93-4 CM08/27/2021 13:16 08/28/2021 21:571.82 EPA 8081BEndrin aldehyde
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 553494-70-5 CM08/27/2021 13:16 08/28/2021 21:571.82 EPA 8081BEndrin ketone
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 558-89-9 CM08/27/2021 13:16 08/28/2021 21:571.82 EPA 8081Bgamma-BHC (Lindane)
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 55566-34-7 CM08/27/2021 13:16 08/28/2021 21:571.82 EPA 8081Bgamma-Chlordane
Certifications: NELAC-NY10854,NJDEP

ND ug/kg dry 576-44-8 CM08/27/2021 13:16 08/28/2021 21:571.82 EPA 8081BHeptachlor
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 51024-57-3 CM08/27/2021 13:16 08/28/2021 21:571.82 EPA 8081BHeptachlor epoxide
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 572-43-5 CM08/27/2021 13:16 08/28/2021 21:571.82 EPA 8081BMethoxychlor
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 58001-35-2 CM08/27/2021 13:16 08/28/2021 21:57182 EPA 8081BToxaphene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

Surrogate Recoveries Result Acceptance Range

30-15060.6 %Surrogate: Decachlorobiphenyl2051-24-3

30-15070.2 %Surrogate: Tetrachloro-m-xylene877-09-8

[TOC_3]Polychlorinated Biphenyls by GC/ECD[TOC]

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

PCB, 8082 List

ND mg/kg dry 112674-11-2 BJ08/27/2021 13:16 08/30/2021 13:520.0184 EPA 8082AAroclor 1016
Certifications: NELAC-NY10854,CTDOH,NJDEP,PADEP
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B-7

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021  11:30 amSoil11078.01 Twin Towers Middle School 08/20/2021

21H1047-07

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

PCB, 8082 List

ND mg/kg dry 111104-28-2 BJ08/27/2021 13:16 08/30/2021 13:520.0184 EPA 8082AAroclor 1221
Certifications: NELAC-NY10854,CTDOH,NJDEP,PADEP

ND mg/kg dry 111141-16-5 BJ08/27/2021 13:16 08/30/2021 13:520.0184 EPA 8082AAroclor 1232
Certifications: NELAC-NY10854,CTDOH,NJDEP,PADEP

ND mg/kg dry 153469-21-9 BJ08/27/2021 13:16 08/30/2021 13:520.0184 EPA 8082AAroclor 1242
Certifications: NELAC-NY10854,CTDOH,NJDEP,PADEP

ND mg/kg dry 112672-29-6 BJ08/27/2021 13:16 08/30/2021 13:520.0184 EPA 8082AAroclor 1248
Certifications: NELAC-NY10854,CTDOH,NJDEP,PADEP

ND mg/kg dry 111097-69-1 BJ08/27/2021 13:16 08/30/2021 13:520.0184 EPA 8082AAroclor 1254
Certifications: NELAC-NY10854,CTDOH,NJDEP,PADEP

ND mg/kg dry 111096-82-5 BJ08/27/2021 13:16 08/30/2021 13:520.0184 EPA 8082AAroclor 1260
Certifications: NELAC-NY10854,CTDOH,NJDEP,PADEP

ND mg/kg dry 11336-36-3 BJ08/27/2021 13:16 08/30/2021 13:520.0184 EPA 8082A* Total PCBs
Certifications:

Surrogate Recoveries Result Acceptance Range

30-12072.5 %Surrogate: Tetrachloro-m-xylene877-09-8

30-12048.0 %Surrogate: Decachlorobiphenyl2051-24-3

[TOC_3]Metals by ICP[TOC]

Sample Prepared by Method: EPA 3050B

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

Metals, Target Analyte

13600 mg/kg dry 17429-90-5 EM08/26/2021 15:26 08/29/2021 12:175.60 EPA 6010DAluminum

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND mg/kg dry 17440-36-0 EM08/26/2021 15:26 08/29/2021 12:172.80 EPA 6010DAntimony
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

3.24 mg/kg dry 17440-38-2 EM08/26/2021 15:26 08/29/2021 12:171.68 EPA 6010DArsenic

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

71.7 mg/kg dry 17440-39-3 EM08/26/2021 15:26 08/29/2021 12:172.80 EPA 6010DBarium

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

0.213 mg/kg dry 17440-41-7 EM08/26/2021 15:26 08/29/2021 12:170.056 EPA 6010DBeryllium

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND mg/kg dry 17440-43-9 EM08/26/2021 15:26 08/29/2021 12:170.336 EPA 6010DCadmium
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

45500 mg/kg dry 17440-70-2 EM08/26/2021 15:26 08/29/2021 12:175.60 EPA 6010DCalcium B

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

16.0 mg/kg dry 17440-47-3 EM08/26/2021 15:26 08/29/2021 12:170.560 EPA 6010DChromium

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

7.41 mg/kg dry 17440-48-4 EM08/26/2021 15:26 08/29/2021 12:170.448 EPA 6010DCobalt

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

19.0 mg/kg dry 17440-50-8 EM08/26/2021 15:26 08/29/2021 12:172.24 EPA 6010DCopper

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

17300 mg/kg dry 17439-89-6 EM08/26/2021 15:26 08/29/2021 12:1728.0 EPA 6010DIron

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP
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B-7

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021  11:30 amSoil11078.01 Twin Towers Middle School 08/20/2021

21H1047-07

Sample Prepared by Method: EPA 3050B

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

Metals, Target Analyte

18.7 mg/kg dry 17439-92-1 EM08/26/2021 15:26 08/29/2021 12:170.560 EPA 6010DLead

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

4940 mg/kg dry 17439-95-4 EM08/26/2021 15:26 08/29/2021 12:175.60 EPA 6010DMagnesium

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

627 mg/kg dry 17439-96-5 EM08/26/2021 15:26 08/29/2021 12:170.560 EPA 6010DManganese

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

17.5 mg/kg dry 17440-02-0 EM08/26/2021 15:26 08/29/2021 12:171.12 EPA 6010DNickel

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

1750 mg/kg dry 17440-09-7 EM08/26/2021 15:26 08/29/2021 12:175.60 EPA 6010DPotassium

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND mg/kg dry 17782-49-2 EM08/26/2021 15:26 08/29/2021 12:172.80 EPA 6010DSelenium
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND mg/kg dry 17440-22-4 EM08/26/2021 15:26 08/29/2021 12:170.560 EPA 6010DSilver
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

94.3 mg/kg dry 17440-23-5 EM08/26/2021 15:26 08/29/2021 12:1756.0 EPA 6010DSodium

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND mg/kg dry 17440-28-0 EM08/26/2021 15:26 08/29/2021 12:172.80 EPA 6010DThallium
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

17.9 mg/kg dry 17440-62-2 EM08/26/2021 15:26 08/29/2021 12:171.12 EPA 6010DVanadium

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

49.1 mg/kg dry 17440-66-6 EM08/26/2021 15:26 08/29/2021 12:172.80 EPA 6010DZinc B

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

[TOC_3]Mercury by EPA 7000/200 Series Methods[TOC]

Sample Prepared by Method: EPA 7473 soil

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

Mercury by 7473

ND mg/kg dry 17439-97-6 BR08/26/2021 11:58 08/26/2021 21:310.0336 EPA 7473Mercury
Certifications: CTDOH,NJDEP,NELAC-NY10854,PADEP

[TOC_3]Wet Chemistry Parameters[TOC]

Sample Prepared by Method: EPA SW846-3060

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

Chromium, Hexavalent

ND mg/kg dry 118540-29-9 ALH08/25/2021 07:45 08/25/2021 18:390.560 EPA 7196AChromium, Hexavalent
Certifications: NJDEP,CTDOH,NELAC-NY10854,PADEP

Sample Prepared by Method: Analysis Preparation Soil

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

Cyanide, Total

ND mg/kg dry 157-12-5 MAO08/25/2021 14:07 08/25/2021 22:360.560 EPA 9014/9010CCyanide, total
Certifications: NELAC-NY10854,CTDOH,NJDEP,PADEP
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B-7

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021  11:30 amSoil11078.01 Twin Towers Middle School 08/20/2021

21H1047-07

[TOC_3]Miscellaneous Physical Parameters[TOC]

Sample Prepared by Method: % Solids Prep

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

Total Solids

89.3 % 1solids VR08/26/2021 13:50 08/26/2021 16:380.100 SM 2540G* % Solids

Certifications: CTDOH

B-8

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021  12:00 pmSoil11078.01 Twin Towers Middle School

[TOC_2]B-8[TOC]

08/20/2021

21H1047-08

[TOC_3]Volatile Organic Compounds by GC/MS[TOC]

Sample Prepared by Method: EPA 5035A

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

Reported to

LOQLOD/MDL

VOA, 8260 Comprehensive

ND ug/kg dry 1630-20-6 LLJ08/25/2021 06:00 08/25/2021 23:384.72.4 EPA 8260C1,1,1,2-Tetrachloroethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 171-55-6 LLJ08/25/2021 06:00 08/25/2021 23:384.72.4 EPA 8260C1,1,1-Trichloroethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 179-34-5 LLJ08/25/2021 06:00 08/25/2021 23:384.72.4 EPA 8260C1,1,2,2-Tetrachloroethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 176-13-1 LLJ08/25/2021 06:00 08/25/2021 23:384.72.4 EPA 8260C1,1,2-Trichloro-1,2,2-trifluoroethane 

(Freon 113) Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP

ND ug/kg dry 179-00-5 LLJ08/25/2021 06:00 08/25/2021 23:384.72.4 EPA 8260C1,1,2-Trichloroethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 175-34-3 LLJ08/25/2021 06:00 08/25/2021 23:384.72.4 EPA 8260C1,1-Dichloroethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 175-35-4 LLJ08/25/2021 06:00 08/25/2021 23:384.72.4 EPA 8260C1,1-Dichloroethylene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 187-61-6 LLJ08/25/2021 06:00 08/25/2021 23:384.72.4 EPA 8260C1,2,3-Trichlorobenzene
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 196-18-4 LLJ08/25/2021 06:00 08/25/2021 23:384.72.4 EPA 8260C1,2,3-Trichloropropane
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP

ND ug/kg dry 1120-82-1 LLJ08/25/2021 06:00 08/25/2021 23:384.72.4 EPA 8260C1,2,4-Trichlorobenzene
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 195-63-6 LLJ08/25/2021 06:00 08/25/2021 23:384.72.4 EPA 8260C1,2,4-Trimethylbenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 196-12-8 LLJ08/25/2021 06:00 08/25/2021 23:384.72.4 EPA 8260C1,2-Dibromo-3-chloropropane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1106-93-4 LLJ08/25/2021 06:00 08/25/2021 23:384.72.4 EPA 8260C1,2-Dibromoethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 195-50-1 LLJ08/25/2021 06:00 08/25/2021 23:384.72.4 EPA 8260C1,2-Dichlorobenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP
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B-8

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021  12:00 pmSoil11078.01 Twin Towers Middle School 08/20/2021

21H1047-08

Sample Prepared by Method: EPA 5035A

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

Reported to

LOQLOD/MDL

VOA, 8260 Comprehensive

ND ug/kg dry 1107-06-2 LLJ08/25/2021 06:00 08/25/2021 23:384.72.4 EPA 8260C1,2-Dichloroethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 178-87-5 LLJ08/25/2021 06:00 08/25/2021 23:384.72.4 EPA 8260C1,2-Dichloropropane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1108-67-8 LLJ08/25/2021 06:00 08/25/2021 23:384.72.4 EPA 8260C1,3,5-Trimethylbenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1541-73-1 LLJ08/25/2021 06:00 08/25/2021 23:384.72.4 EPA 8260C1,3-Dichlorobenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1106-46-7 LLJ08/25/2021 06:00 08/25/2021 23:384.72.4 EPA 8260C1,4-Dichlorobenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1123-91-1 LLJ08/25/2021 06:00 08/25/2021 23:389447 EPA 8260C1,4-Dioxane
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 178-93-3 LLJ08/25/2021 06:00 08/25/2021 23:384.72.4 EPA 8260C2-Butanone
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1591-78-6 LLJ08/25/2021 06:00 08/25/2021 23:384.72.4 EPA 8260C2-Hexanone
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1108-10-1 LLJ08/25/2021 06:00 08/25/2021 23:384.72.4 EPA 8260C4-Methyl-2-pentanone
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 167-64-1 LLJ08/25/2021 06:00 08/25/2021 23:389.44.7 EPA 8260CAcetone
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1107-02-8 LLJ08/25/2021 06:00 08/25/2021 23:389.44.7 EPA 8260CAcrolein
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1107-13-1 LLJ08/25/2021 06:00 08/25/2021 23:384.72.4 EPA 8260CAcrylonitrile
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 171-43-2 LLJ08/25/2021 06:00 08/25/2021 23:384.72.4 EPA 8260CBenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 174-97-5 LLJ08/25/2021 06:00 08/25/2021 23:384.72.4 EPA 8260CBromochloromethane
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 175-27-4 LLJ08/25/2021 06:00 08/25/2021 23:384.72.4 EPA 8260CBromodichloromethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 175-25-2 LLJ08/25/2021 06:00 08/25/2021 23:384.72.4 EPA 8260CBromoform
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 174-83-9 LLJ08/25/2021 06:00 08/25/2021 23:384.72.4 EPA 8260CBromomethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 175-15-0 LLJ08/25/2021 06:00 08/25/2021 23:384.72.4 EPA 8260CCarbon disulfide
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 156-23-5 LLJ08/25/2021 06:00 08/25/2021 23:384.72.4 EPA 8260CCarbon tetrachloride
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1108-90-7 LLJ08/25/2021 06:00 08/25/2021 23:384.72.4 EPA 8260CChlorobenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 175-00-3 LLJ08/25/2021 06:00 08/25/2021 23:384.72.4 EPA 8260CChloroethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 167-66-3 LLJ08/25/2021 06:00 08/25/2021 23:384.72.4 EPA 8260CChloroform
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 174-87-3 LLJ08/25/2021 06:00 08/25/2021 23:384.72.4 EPA 8260CChloromethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP
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B-8

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021  12:00 pmSoil11078.01 Twin Towers Middle School 08/20/2021

21H1047-08

Sample Prepared by Method: EPA 5035A

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

Reported to

LOQLOD/MDL

VOA, 8260 Comprehensive

ND ug/kg dry 1156-59-2 LLJ08/25/2021 06:00 08/25/2021 23:384.72.4 EPA 8260Ccis-1,2-Dichloroethylene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 110061-01-5 LLJ08/25/2021 06:00 08/25/2021 23:384.72.4 EPA 8260Ccis-1,3-Dichloropropylene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1110-82-7 LLJ08/25/2021 06:00 08/25/2021 23:384.72.4 EPA 8260CCyclohexane
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1124-48-1 LLJ08/25/2021 06:00 08/25/2021 23:384.72.4 EPA 8260CDibromochloromethane
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 174-95-3 LLJ08/25/2021 06:00 08/25/2021 23:384.72.4 EPA 8260CDibromomethane
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 175-71-8 LLJ08/25/2021 06:00 08/25/2021 23:384.72.4 EPA 8260CDichlorodifluoromethane
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1100-41-4 LLJ08/25/2021 06:00 08/25/2021 23:384.72.4 EPA 8260CEthyl Benzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 187-68-3 LLJ08/25/2021 06:00 08/25/2021 23:384.72.4 EPA 8260CHexachlorobutadiene
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 198-82-8 LLJ08/25/2021 06:00 08/25/2021 23:384.72.4 EPA 8260CIsopropylbenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 179-20-9 LLJ08/25/2021 06:00 08/25/2021 23:384.72.4 EPA 8260CMethyl acetate
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 11634-04-4 LLJ08/25/2021 06:00 08/25/2021 23:384.72.4 EPA 8260CMethyl tert-butyl ether (MTBE)
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1108-87-2 LLJ08/25/2021 06:00 08/25/2021 23:384.72.4 EPA 8260CMethylcyclohexane
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

7.4 ug/kg dry 175-09-2 LLJ08/25/2021 06:00 08/25/2021 23:389.44.7 EPA 8260CMethylene chloride J

Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1104-51-8 LLJ08/25/2021 06:00 08/25/2021 23:384.72.4 EPA 8260Cn-Butylbenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1103-65-1 LLJ08/25/2021 06:00 08/25/2021 23:384.72.4 EPA 8260Cn-Propylbenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 195-47-6 LLJ08/25/2021 06:00 08/25/2021 23:384.72.4 EPA 8260Co-Xylene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,PADEP

ND ug/kg dry 1179601-23-1 LLJ08/25/2021 06:00 08/25/2021 23:389.44.7 EPA 8260Cp- & m- Xylenes
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,PADEP

ND ug/kg dry 199-87-6 LLJ08/25/2021 06:00 08/25/2021 23:384.72.4 EPA 8260Cp-Isopropyltoluene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1135-98-8 LLJ08/25/2021 06:00 08/25/2021 23:384.72.4 EPA 8260Csec-Butylbenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1100-42-5 LLJ08/25/2021 06:00 08/25/2021 23:384.72.4 EPA 8260CStyrene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 175-65-0 LLJ08/25/2021 06:00 08/25/2021 23:384.72.4 EPA 8260Ctert-Butyl alcohol (TBA)
Certifications: NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 198-06-6 LLJ08/25/2021 06:00 08/25/2021 23:384.72.4 EPA 8260Ctert-Butylbenzene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1127-18-4 LLJ08/25/2021 06:00 08/25/2021 23:384.72.4 EPA 8260CTetrachloroethylene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP
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B-8

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021  12:00 pmSoil11078.01 Twin Towers Middle School 08/20/2021

21H1047-08

Sample Prepared by Method: EPA 5035A

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

Reported to

LOQLOD/MDL

VOA, 8260 Comprehensive

ND ug/kg dry 1108-88-3 LLJ08/25/2021 06:00 08/25/2021 23:384.72.4 EPA 8260CToluene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 1156-60-5 LLJ08/25/2021 06:00 08/25/2021 23:384.72.4 EPA 8260Ctrans-1,2-Dichloroethylene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 110061-02-6 LLJ08/25/2021 06:00 08/25/2021 23:384.72.4 EPA 8260Ctrans-1,3-Dichloropropylene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 179-01-6 LLJ08/25/2021 06:00 08/25/2021 23:384.72.4 EPA 8260CTrichloroethylene
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 175-69-4 LLJ08/25/2021 06:00 08/25/2021 23:384.72.4 EPA 8260CTrichlorofluoromethane
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 175-01-4 LLJ08/25/2021 06:00 08/25/2021 23:384.72.4 EPA 8260CVinyl Chloride
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP,PADEP

ND ug/kg dry 11330-20-7 LLJ08/25/2021 06:00 08/25/2021 23:38147.1 EPA 8260CXylenes, Total
Certifications: CTDOH,NELAC-NY10854,NELAC-NY12058,NJDEP

Surrogate Recoveries Result Acceptance Range

77-125111 %Surrogate: SURR: 

1,2-Dichloroethane-d4

17060-07-0

85-12096.8 %Surrogate: SURR: Toluene-d82037-26-5

76-13099.5 %Surrogate: SURR: 

p-Bromofluorobenzene

460-00-4

[TOC_3]Semivolatile Organic Compounds by GC/MS[TOC]

Sample Prepared by Method: EPA 3546 SVOA

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

Reported to

LOQLOD/MDL

SVOA, 8270 Comprehensive

ND ug/kg dry 292-52-4 KH08/26/2021 12:45 08/27/2021 15:1791.045.6 EPA 8270D1,1-Biphenyl
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 295-94-3 KH08/26/2021 12:45 08/27/2021 15:1718291.0 EPA 8270D1,2,4,5-Tetrachlorobenzene
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2120-82-1 KH08/26/2021 12:45 08/27/2021 15:1791.045.6 EPA 8270D1,2,4-Trichlorobenzene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 295-50-1 KH08/26/2021 12:45 08/27/2021 15:1791.045.6 EPA 8270D1,2-Dichlorobenzene
Certifications: NELAC-NY10854,PADEP

ND ug/kg dry 2122-66-7 KH08/26/2021 12:45 08/27/2021 15:1791.045.6 EPA 8270D1,2-Diphenylhydrazine (as Azobenzene)
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2541-73-1 KH08/26/2021 12:45 08/27/2021 15:1791.045.6 EPA 8270D1,3-Dichlorobenzene
Certifications: NELAC-NY10854,PADEP

ND ug/kg dry 2106-46-7 KH08/26/2021 12:45 08/27/2021 15:1791.045.6 EPA 8270D1,4-Dichlorobenzene
Certifications: NELAC-NY10854,PADEP

ND ug/kg dry 258-90-2 KH08/26/2021 12:45 08/27/2021 15:1718291.0 EPA 8270D2,3,4,6-Tetrachlorophenol
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 295-95-4 KH08/26/2021 12:45 08/27/2021 15:1791.045.6 EPA 8270D2,4,5-Trichlorophenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 288-06-2 KH08/26/2021 12:45 08/27/2021 15:1791.045.6 EPA 8270D2,4,6-Trichlorophenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP
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B-8

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021  12:00 pmSoil11078.01 Twin Towers Middle School 08/20/2021

21H1047-08

Sample Prepared by Method: EPA 3546 SVOA

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

Reported to

LOQLOD/MDL

SVOA, 8270 Comprehensive

ND ug/kg dry 2120-83-2 KH08/26/2021 12:45 08/27/2021 15:1791.045.6 EPA 8270D2,4-Dichlorophenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2105-67-9 KH08/26/2021 12:45 08/27/2021 15:1791.045.6 EPA 8270D2,4-Dimethylphenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 251-28-5 KH08/26/2021 12:45 08/27/2021 15:1718291.0 EPA 8270D2,4-Dinitrophenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2121-14-2 KH08/26/2021 12:45 08/27/2021 15:1791.045.6 EPA 8270D2,4-Dinitrotoluene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2606-20-2 KH08/26/2021 12:45 08/27/2021 15:1791.045.6 EPA 8270D2,6-Dinitrotoluene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 291-58-7 KH08/26/2021 12:45 08/27/2021 15:1791.045.6 EPA 8270D2-Chloronaphthalene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 295-57-8 KH08/26/2021 12:45 08/27/2021 15:1791.045.6 EPA 8270D2-Chlorophenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 291-57-6 KH08/26/2021 12:45 08/27/2021 15:1791.045.6 EPA 8270D2-Methylnaphthalene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 295-48-7 KH08/26/2021 12:45 08/27/2021 15:1791.045.6 EPA 8270D2-Methylphenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 288-74-4 KH08/26/2021 12:45 08/27/2021 15:1718291.0 EPA 8270D2-Nitroaniline
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 288-75-5 KH08/26/2021 12:45 08/27/2021 15:1791.045.6 EPA 8270D2-Nitrophenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 265794-96-9 KH08/26/2021 12:45 08/27/2021 15:1791.045.6 EPA 8270D3- & 4-Methylphenols
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 291-94-1 KH08/26/2021 12:45 08/27/2021 15:1791.045.6 EPA 8270D3,3-Dichlorobenzidine
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 299-09-2 KH08/26/2021 12:45 08/27/2021 15:1718291.0 EPA 8270D3-Nitroaniline
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2534-52-1 KH08/26/2021 12:45 08/27/2021 15:1718291.0 EPA 8270D4,6-Dinitro-2-methylphenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2101-55-3 KH08/26/2021 12:45 08/27/2021 15:1791.045.6 EPA 8270D4-Bromophenyl phenyl ether
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 259-50-7 KH08/26/2021 12:45 08/27/2021 15:1791.045.6 EPA 8270D4-Chloro-3-methylphenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2106-47-8 KH08/26/2021 12:45 08/27/2021 15:1791.045.6 EPA 8270D4-Chloroaniline
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 27005-72-3 KH08/26/2021 12:45 08/27/2021 15:1791.045.6 EPA 8270D4-Chlorophenyl phenyl ether
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2100-01-6 KH08/26/2021 12:45 08/27/2021 15:1718291.0 EPA 8270D4-Nitroaniline
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2100-02-7 KH08/26/2021 12:45 08/27/2021 15:1718291.0 EPA 8270D4-Nitrophenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 283-32-9 KH08/26/2021 12:45 08/27/2021 15:1791.045.6 EPA 8270DAcenaphthene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2208-96-8 KH08/26/2021 12:45 08/27/2021 15:1791.045.6 EPA 8270DAcenaphthylene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP
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B-8

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021  12:00 pmSoil11078.01 Twin Towers Middle School 08/20/2021

21H1047-08

Sample Prepared by Method: EPA 3546 SVOA

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

Reported to

LOQLOD/MDL

SVOA, 8270 Comprehensive

ND ug/kg dry 298-86-2 KH08/26/2021 12:45 08/27/2021 15:1791.045.6 EPA 8270DAcetophenone
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 262-53-3 KH08/26/2021 12:45 08/27/2021 15:17365182 EPA 8270DAniline
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2120-12-7 KH08/26/2021 12:45 08/27/2021 15:1791.045.6 EPA 8270DAnthracene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 21912-24-9 KH08/26/2021 12:45 08/27/2021 15:1791.045.6 EPA 8270DAtrazine
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2100-52-7 KH08/26/2021 12:45 08/27/2021 15:1791.045.6 EPA 8270DBenzaldehyde
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 292-87-5 KH08/26/2021 12:45 08/27/2021 15:17365182 EPA 8270DBenzidine
Certifications: CTDOH,NELAC-NY10854,PADEP

ND ug/kg dry 256-55-3 KH08/26/2021 12:45 08/27/2021 15:1791.045.6 EPA 8270DBenzo(a)anthracene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 250-32-8 KH08/26/2021 12:45 08/27/2021 15:1791.045.6 EPA 8270DBenzo(a)pyrene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2205-99-2 KH08/26/2021 12:45 08/27/2021 15:1791.045.6 EPA 8270DBenzo(b)fluoranthene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2191-24-2 KH08/26/2021 12:45 08/27/2021 15:1791.045.6 EPA 8270DBenzo(g,h,i)perylene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2207-08-9 KH08/26/2021 12:45 08/27/2021 15:1791.045.6 EPA 8270DBenzo(k)fluoranthene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 265-85-0 KH08/26/2021 12:45 08/27/2021 15:1791.045.6 EPA 8270DBenzoic acid
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2100-51-6 KH08/26/2021 12:45 08/27/2021 15:1791.045.6 EPA 8270DBenzyl alcohol
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 285-68-7 KH08/26/2021 12:45 08/27/2021 15:1791.045.6 EPA 8270DBenzyl butyl phthalate
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2111-91-1 KH08/26/2021 12:45 08/27/2021 15:1791.045.6 EPA 8270DBis(2-chloroethoxy)methane
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2111-44-4 KH08/26/2021 12:45 08/27/2021 15:1791.045.6 EPA 8270DBis(2-chloroethyl)ether
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2108-60-1 KH08/26/2021 12:45 08/27/2021 15:1791.045.6 EPA 8270DBis(2-chloroisopropyl)ether
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2117-81-7 KH08/26/2021 12:45 08/27/2021 15:1791.045.6 EPA 8270DBis(2-ethylhexyl)phthalate
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2105-60-2 KH08/26/2021 12:45 08/27/2021 15:1718291.0 EPA 8270DCaprolactam
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 286-74-8 KH08/26/2021 12:45 08/27/2021 15:1791.045.6 EPA 8270DCarbazole
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2218-01-9 KH08/26/2021 12:45 08/27/2021 15:1791.045.6 EPA 8270DChrysene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 253-70-3 KH08/26/2021 12:45 08/27/2021 15:1791.045.6 EPA 8270DDibenzo(a,h)anthracene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2132-64-9 KH08/26/2021 12:45 08/27/2021 15:1791.045.6 EPA 8270DDibenzofuran
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP
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B-8

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021  12:00 pmSoil11078.01 Twin Towers Middle School 08/20/2021

21H1047-08

Sample Prepared by Method: EPA 3546 SVOA

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

Reported to

LOQLOD/MDL

SVOA, 8270 Comprehensive

ND ug/kg dry 284-66-2 KH08/26/2021 12:45 08/27/2021 15:1791.045.6 EPA 8270DDiethyl phthalate
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2131-11-3 KH08/26/2021 12:45 08/27/2021 15:1791.045.6 EPA 8270DDimethyl phthalate
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 284-74-2 KH08/26/2021 12:45 08/27/2021 15:1791.045.6 EPA 8270DDi-n-butyl phthalate
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2117-84-0 KH08/26/2021 12:45 08/27/2021 15:1791.045.6 EPA 8270DDi-n-octyl phthalate
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2206-44-0 KH08/26/2021 12:45 08/27/2021 15:1791.045.6 EPA 8270DFluoranthene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 286-73-7 KH08/26/2021 12:45 08/27/2021 15:1791.045.6 EPA 8270DFluorene
Certifications: NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2118-74-1 KH08/26/2021 12:45 08/27/2021 15:1791.045.6 EPA 8270DHexachlorobenzene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 287-68-3 KH08/26/2021 12:45 08/27/2021 15:1791.045.6 EPA 8270DHexachlorobutadiene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 277-47-4 KH08/26/2021 12:45 08/27/2021 15:1791.045.6 EPA 8270DHexachlorocyclopentadiene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 267-72-1 KH08/26/2021 12:45 08/27/2021 15:1791.045.6 EPA 8270DHexachloroethane
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2193-39-5 KH08/26/2021 12:45 08/27/2021 15:1791.045.6 EPA 8270DIndeno(1,2,3-cd)pyrene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 278-59-1 KH08/26/2021 12:45 08/27/2021 15:1791.045.6 EPA 8270DIsophorone
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 291-20-3 KH08/26/2021 12:45 08/27/2021 15:1791.045.6 EPA 8270DNaphthalene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 298-95-3 KH08/26/2021 12:45 08/27/2021 15:1791.045.6 EPA 8270DNitrobenzene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 262-75-9 KH08/26/2021 12:45 08/27/2021 15:1791.045.6 EPA 8270DN-Nitrosodimethylamine
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2621-64-7 KH08/26/2021 12:45 08/27/2021 15:1791.045.6 EPA 8270DN-nitroso-di-n-propylamine
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 286-30-6 KH08/26/2021 12:45 08/27/2021 15:1791.045.6 EPA 8270DN-Nitrosodiphenylamine
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 287-86-5 KH08/26/2021 12:45 08/27/2021 15:1791.045.6 EPA 8270DPentachlorophenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 285-01-8 KH08/26/2021 12:45 08/27/2021 15:1791.045.6 EPA 8270DPhenanthrene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2108-95-2 KH08/26/2021 12:45 08/27/2021 15:1791.045.6 EPA 8270DPhenol
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 2129-00-0 KH08/26/2021 12:45 08/27/2021 15:1791.045.6 EPA 8270DPyrene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

Surrogate Recoveries Result Acceptance Range

20-10865.5 %Surrogate: SURR: 2-Fluorophenol367-12-4

23-11456.6 %Surrogate: SURR: Phenol-d54165-62-2

22-10872.9 %Surrogate: SURR: Nitrobenzene-d54165-60-0
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B-8

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021  12:00 pmSoil11078.01 Twin Towers Middle School 08/20/2021

21H1047-08

Sample Prepared by Method: EPA 3546 SVOA

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

Reported to

LOQLOD/MDL

SVOA, 8270 Comprehensive

21-11372.1 %Surrogate: SURR: 2-Fluorobiphenyl321-60-8

19-11090.1 %Surrogate: SURR: 

2,4,6-Tribromophenol

118-79-6

24-11678.0 %Surrogate: SURR: Terphenyl-d14 1718-51-0

[TOC_3]Organochlorine Pesticides by GC/ECD[TOC]

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

PEST, 8081 List

ND ug/kg dry 572-54-8 CM08/27/2021 13:16 08/28/2021 22:131.79 EPA 8081B4,4'-DDD
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 572-55-9 CM08/27/2021 13:16 08/28/2021 22:131.79 EPA 8081B4,4'-DDE
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 550-29-3 CM08/27/2021 13:16 08/28/2021 22:131.79 EPA 8081B4,4'-DDT
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 5309-00-2 CM08/27/2021 13:16 08/28/2021 22:131.79 EPA 8081BAldrin
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 5319-84-6 CM08/27/2021 13:16 08/28/2021 22:131.79 EPA 8081Balpha-BHC
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 55103-71-9 CM08/27/2021 13:16 08/28/2021 22:131.79 EPA 8081Balpha-Chlordane
Certifications: NELAC-NY10854,NJDEP

ND ug/kg dry 5319-85-7 CM08/27/2021 13:16 08/28/2021 22:131.79 EPA 8081Bbeta-BHC
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 5319-86-8 CM08/27/2021 13:16 08/28/2021 22:131.79 EPA 8081Bdelta-BHC
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 560-57-1 CM08/27/2021 13:16 08/28/2021 22:131.79 EPA 8081BDieldrin
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 5959-98-8 CM08/27/2021 13:16 08/28/2021 22:131.79 EPA 8081BEndosulfan I
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 533213-65-9 CM08/27/2021 13:16 08/28/2021 22:131.79 EPA 8081BEndosulfan II
Certifications: CTDOH,NELAC-NY10854

ND ug/kg dry 51031-07-8 CM08/27/2021 13:16 08/28/2021 22:131.79 EPA 8081BEndosulfan sulfate
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 572-20-8 CM08/27/2021 13:16 08/28/2021 22:131.79 EPA 8081BEndrin
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 57421-93-4 CM08/27/2021 13:16 08/28/2021 22:131.79 EPA 8081BEndrin aldehyde
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 553494-70-5 CM08/27/2021 13:16 08/28/2021 22:131.79 EPA 8081BEndrin ketone
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 558-89-9 CM08/27/2021 13:16 08/28/2021 22:131.79 EPA 8081Bgamma-BHC (Lindane)
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 55566-34-7 CM08/27/2021 13:16 08/28/2021 22:131.79 EPA 8081Bgamma-Chlordane
Certifications: NELAC-NY10854,NJDEP

ND ug/kg dry 576-44-8 CM08/27/2021 13:16 08/28/2021 22:131.79 EPA 8081BHeptachlor
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP
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B-8

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021  12:00 pmSoil11078.01 Twin Towers Middle School 08/20/2021

21H1047-08

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

PEST, 8081 List

ND ug/kg dry 51024-57-3 CM08/27/2021 13:16 08/28/2021 22:131.79 EPA 8081BHeptachlor epoxide
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 572-43-5 CM08/27/2021 13:16 08/28/2021 22:131.79 EPA 8081BMethoxychlor
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND ug/kg dry 58001-35-2 CM08/27/2021 13:16 08/28/2021 22:13179 EPA 8081BToxaphene
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

Surrogate Recoveries Result Acceptance Range

30-15067.8 %Surrogate: Decachlorobiphenyl2051-24-3

30-15084.0 %Surrogate: Tetrachloro-m-xylene877-09-8

[TOC_3]Polychlorinated Biphenyls by GC/ECD[TOC]

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

PCB, 8082 List

ND mg/kg dry 112674-11-2 BJ08/27/2021 13:16 08/30/2021 14:050.0181 EPA 8082AAroclor 1016
Certifications: NELAC-NY10854,CTDOH,NJDEP,PADEP

ND mg/kg dry 111104-28-2 BJ08/27/2021 13:16 08/30/2021 14:050.0181 EPA 8082AAroclor 1221
Certifications: NELAC-NY10854,CTDOH,NJDEP,PADEP

ND mg/kg dry 111141-16-5 BJ08/27/2021 13:16 08/30/2021 14:050.0181 EPA 8082AAroclor 1232
Certifications: NELAC-NY10854,CTDOH,NJDEP,PADEP

ND mg/kg dry 153469-21-9 BJ08/27/2021 13:16 08/30/2021 14:050.0181 EPA 8082AAroclor 1242
Certifications: NELAC-NY10854,CTDOH,NJDEP,PADEP

ND mg/kg dry 112672-29-6 BJ08/27/2021 13:16 08/30/2021 14:050.0181 EPA 8082AAroclor 1248
Certifications: NELAC-NY10854,CTDOH,NJDEP,PADEP

ND mg/kg dry 111097-69-1 BJ08/27/2021 13:16 08/30/2021 14:050.0181 EPA 8082AAroclor 1254
Certifications: NELAC-NY10854,CTDOH,NJDEP,PADEP

ND mg/kg dry 111096-82-5 BJ08/27/2021 13:16 08/30/2021 14:050.0181 EPA 8082AAroclor 1260
Certifications: NELAC-NY10854,CTDOH,NJDEP,PADEP

ND mg/kg dry 11336-36-3 BJ08/27/2021 13:16 08/30/2021 14:050.0181 EPA 8082A* Total PCBs
Certifications:

Surrogate Recoveries Result Acceptance Range

30-12090.5 %Surrogate: Tetrachloro-m-xylene877-09-8

30-12058.0 %Surrogate: Decachlorobiphenyl2051-24-3

[TOC_3]Metals by ICP[TOC]

Sample Prepared by Method: EPA 3050B

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

Metals, Target Analyte

22200 mg/kg dry 17429-90-5 EM08/26/2021 15:26 08/29/2021 12:195.49 EPA 6010DAluminum

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND mg/kg dry 17440-36-0 EM08/26/2021 15:26 08/29/2021 12:192.75 EPA 6010DAntimony
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP
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B-8

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021  12:00 pmSoil11078.01 Twin Towers Middle School 08/20/2021

21H1047-08

Sample Prepared by Method: EPA 3050B

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

Metals, Target Analyte

3.78 mg/kg dry 17440-38-2 EM08/26/2021 15:26 08/29/2021 12:191.65 EPA 6010DArsenic

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

62.0 mg/kg dry 17440-39-3 EM08/26/2021 15:26 08/29/2021 12:192.75 EPA 6010DBarium

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

0.962 mg/kg dry 17440-41-7 EM08/26/2021 15:26 08/29/2021 12:190.055 EPA 6010DBeryllium

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND mg/kg dry 17440-43-9 EM08/26/2021 15:26 08/29/2021 12:190.330 EPA 6010DCadmium
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

1020 mg/kg dry 17440-70-2 EM08/26/2021 15:26 08/29/2021 12:195.49 EPA 6010DCalcium B

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

24.5 mg/kg dry 17440-47-3 EM08/26/2021 15:26 08/29/2021 12:190.549 EPA 6010DChromium

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

12.5 mg/kg dry 17440-48-4 EM08/26/2021 15:26 08/29/2021 12:190.440 EPA 6010DCobalt

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

38.9 mg/kg dry 17440-50-8 EM08/26/2021 15:26 08/29/2021 12:192.20 EPA 6010DCopper

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

34600 mg/kg dry 17439-89-6 EM08/26/2021 15:26 08/29/2021 12:1927.5 EPA 6010DIron

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

11.2 mg/kg dry 17439-92-1 EM08/26/2021 15:26 08/29/2021 12:190.549 EPA 6010DLead

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

7150 mg/kg dry 17439-95-4 EM08/26/2021 15:26 08/29/2021 12:195.49 EPA 6010DMagnesium

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

555 mg/kg dry 17439-96-5 EM08/26/2021 15:26 08/29/2021 12:190.549 EPA 6010DManganese

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

34.3 mg/kg dry 17440-02-0 EM08/26/2021 15:26 08/29/2021 12:191.10 EPA 6010DNickel

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

2560 mg/kg dry 17440-09-7 EM08/26/2021 15:26 08/29/2021 12:195.49 EPA 6010DPotassium

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND mg/kg dry 17782-49-2 EM08/26/2021 15:26 08/29/2021 12:192.75 EPA 6010DSelenium
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND mg/kg dry 17440-22-4 EM08/26/2021 15:26 08/29/2021 12:190.549 EPA 6010DSilver
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND mg/kg dry 17440-23-5 EM08/26/2021 15:26 08/29/2021 12:1954.9 EPA 6010DSodium
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

ND mg/kg dry 17440-28-0 EM08/26/2021 15:26 08/29/2021 12:192.75 EPA 6010DThallium
Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

28.3 mg/kg dry 17440-62-2 EM08/26/2021 15:26 08/29/2021 12:191.10 EPA 6010DVanadium

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

82.0 mg/kg dry 17440-66-6 EM08/26/2021 15:26 08/29/2021 12:192.75 EPA 6010DZinc B

Certifications: CTDOH,NELAC-NY10854,NJDEP,PADEP

[TOC_3]Mercury by EPA 7000/200 Series Methods[TOC]

Sample Notes:Log-in Notes:Mercury by 7473
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B-8

York Project (SDG) No.

21H1047

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

August 19, 2021  12:00 pmSoil11078.01 Twin Towers Middle School 08/20/2021

21H1047-08

[TOC_3]Mercury by EPA 7000/200 Series Methods[TOC]

Sample Prepared by Method: EPA 7473 soil

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

LOQ

Reported to

0.0341 mg/kg dry 17439-97-6 BR08/26/2021 11:58 08/26/2021 21:400.0330 EPA 7473Mercury

Certifications: CTDOH,NJDEP,NELAC-NY10854,PADEP

[TOC_3]Wet Chemistry Parameters[TOC]

Sample Prepared by Method: EPA SW846-3060

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

Chromium, Hexavalent

ND mg/kg dry 118540-29-9 ALH08/25/2021 07:45 08/25/2021 18:390.549 EPA 7196AChromium, Hexavalent
Certifications: NJDEP,CTDOH,NELAC-NY10854,PADEP

Sample Prepared by Method: Analysis Preparation Soil

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

Cyanide, Total

ND mg/kg dry 157-12-5 MAO08/25/2021 14:07 08/25/2021 22:360.549 EPA 9014/9010CCyanide, total
Certifications: NELAC-NY10854,CTDOH,NJDEP,PADEP

[TOC_3]Miscellaneous Physical Parameters[TOC]

Sample Prepared by Method: % Solids Prep

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

Total Solids

91.0 % 1solids VR08/26/2021 13:50 08/26/2021 16:380.100 SM 2540G* % Solids

Certifications: CTDOH
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Analytical Batch Summary

[TOC_1]Quality Batch Summary[TOC]

Batch ID: Preparation Method: Prepared By:BH11290 EPA SW846-3060 JAG

YORK Sample ID Client Sample ID Preparation Date

21H1047-01 B-1 08/24/21 

21H1047-02 B-2 08/24/21 

21H1047-03 B-3 08/24/21 

21H1047-04 B-4 08/24/21 

21H1047-05 B-5 08/24/21 

21H1047-06 B-6 08/24/21 

BH11290-BLK1 Blank 08/24/21 

BH11290-DUP1 Duplicate 08/24/21 

BH11290-MS1 Matrix Spike 08/24/21 

BH11290-MS2 Matrix Spike 08/24/21 

BH11290-SRM1 Reference 08/24/21 

Batch ID: Preparation Method: Prepared By:BH11372 EPA SW846-3060 ALH

YORK Sample ID Client Sample ID Preparation Date

21H1047-07 B-7 08/25/21 

21H1047-08 B-8 08/25/21 

BH11372-BLK1 Blank 08/25/21 

BH11372-DUP1 Duplicate 08/25/21 

BH11372-MS1 Matrix Spike 08/25/21 

BH11372-MS2 Matrix Spike 08/25/21 

BH11372-SRM1 Reference 08/25/21 

Batch ID: Preparation Method: Prepared By:BH11421 Analysis Preparation Soil MAO

YORK Sample ID Client Sample ID Preparation Date

21H1047-01 B-1 08/25/21 

21H1047-02 B-2 08/25/21 

21H1047-03 B-3 08/25/21 

21H1047-04 B-4 08/25/21 

21H1047-05 B-5 08/25/21 

21H1047-06 B-6 08/25/21 

21H1047-07 B-7 08/25/21 

21H1047-08 B-8 08/25/21 

BH11421-BLK1 Blank 08/25/21 

BH11421-DUP1 Duplicate 08/25/21 

BH11421-MS1 Matrix Spike 08/25/21 

BH11421-SRM1 Reference 08/25/21 

Batch ID: Preparation Method: Prepared By:BH11497 EPA 7473 soil BML

YORK Sample ID Client Sample ID Preparation Date

21H1047-01 B-1 08/26/21 

21H1047-02 B-2 08/26/21 
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21H1047-03 B-3 08/26/21 

21H1047-04 B-4 08/26/21 

21H1047-05 B-5 08/26/21 

21H1047-06 B-6 08/26/21 

21H1047-07 B-7 08/26/21 

21H1047-08 B-8 08/26/21 

BH11497-BLK1 Blank 08/26/21 

BH11497-DUP1 Duplicate 08/26/21 

BH11497-MS1 Matrix Spike 08/26/21 

BH11497-SRM1 Reference 08/26/21 

Batch ID: Preparation Method: Prepared By:BH11507 EPA 3546 SVOA EMS

YORK Sample ID Client Sample ID Preparation Date

21H1047-01 B-1 08/26/21 

21H1047-02 B-2 08/26/21 

21H1047-03 B-3 08/26/21 

21H1047-04 B-4 08/26/21 

21H1047-05 B-5 08/26/21 

21H1047-06 B-6 08/26/21 

21H1047-07 B-7 08/26/21 

21H1047-08 B-8 08/26/21 

BH11507-BLK1 Blank 08/26/21 

BH11507-BS1 LCS 08/26/21 

BH11507-MS1 Matrix Spike 08/26/21 

BH11507-MSD1 Matrix Spike Dup 08/26/21 

Batch ID: Preparation Method: Prepared By:BH11515 % Solids Prep VR

YORK Sample ID Client Sample ID Preparation Date

21H1047-01 B-1 08/26/21 

21H1047-02 B-2 08/26/21 

21H1047-03 B-3 08/26/21 

21H1047-04 B-4 08/26/21 

21H1047-05 B-5 08/26/21 

21H1047-06 B-6 08/26/21 

21H1047-07 B-7 08/26/21 

21H1047-08 B-8 08/26/21 

BH11515-DUP1 Duplicate 08/26/21 

Batch ID: Preparation Method: Prepared By:BH11525 EPA 5035A TL

YORK Sample ID Client Sample ID Preparation Date

21H1047-05 B-5 08/25/21 

21H1047-06 B-6 08/25/21 

21H1047-07 B-7 08/25/21 

21H1047-08 B-8 08/25/21 

BH11525-BLK1 Blank 08/25/21 

BH11525-BS1 LCS 08/25/21 

BH11525-BSD1 LCS Dup 08/25/21 
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Batch ID: Preparation Method: Prepared By:BH11530 EPA 3050B BR

YORK Sample ID Client Sample ID Preparation Date

21H1047-01 B-1 08/26/21 

21H1047-02 B-2 08/26/21 

21H1047-03 B-3 08/26/21 

21H1047-04 B-4 08/26/21 

21H1047-05 B-5 08/26/21 

21H1047-06 B-6 08/26/21 

21H1047-07 B-7 08/26/21 

21H1047-08 B-8 08/26/21 

BH11530-BLK1 Blank 08/26/21 

BH11530-DUP1 Duplicate 08/26/21 

BH11530-MS1 Matrix Spike 08/26/21 

BH11530-PS1 Post Spike 08/26/21 

BH11530-SRM1 Reference 08/26/21 

Batch ID: Preparation Method: Prepared By:BH11553 EPA 5035A LLJ

YORK Sample ID Client Sample ID Preparation Date

21H1047-04 B-4 08/26/21 

BH11553-BLK1 Blank 08/26/21 

BH11553-BLK2 Blank 08/26/21 

BH11553-BS1 LCS 08/26/21 

BH11553-BSD1 LCS Dup 08/26/21 

Batch ID: Preparation Method: Prepared By:BH11594 EPA 3550C EMS

YORK Sample ID Client Sample ID Preparation Date

21H1047-01 B-1 08/27/21 

21H1047-01 B-1 08/27/21 

21H1047-02 B-2 08/27/21 

21H1047-02 B-2 08/27/21 

21H1047-03 B-3 08/27/21 

21H1047-03 B-3 08/27/21 

21H1047-04 B-4 08/27/21 

21H1047-04 B-4 08/27/21 

21H1047-05 B-5 08/27/21 

21H1047-05 B-5 08/27/21 

21H1047-06 B-6 08/27/21 

21H1047-06 B-6 08/27/21 

21H1047-07 B-7 08/27/21 

21H1047-07 B-7 08/27/21 

21H1047-08 B-8 08/27/21 

21H1047-08 B-8 08/27/21 

BH11594-BLK1 Blank 08/27/21 

BH11594-BLK2 Blank 08/27/21 

BH11594-BS1 LCS 08/27/21 

BH11594-BS2 LCS 08/27/21 
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Batch ID: Preparation Method: Prepared By:BH11612 EPA 5035A AS

YORK Sample ID Client Sample ID Preparation Date

21H1047-03 B-3 08/27/21 

BH11612-BLK1 Blank 08/27/21 

BH11612-BLK2 Blank 08/27/21 

BH11612-BS1 LCS 08/27/21 

BH11612-BSD1 LCS Dup 08/27/21 

Batch ID: Preparation Method: Prepared By:BH11616 EPA 5035A AS

YORK Sample ID Client Sample ID Preparation Date

21H1047-01 B-1 08/25/21 

21H1047-02 B-2 08/25/21 

BH11616-BLK1 Blank 08/25/21 

BH11616-BS1 LCS 08/25/21 

BH11616-BSD1 LCS Dup 08/25/21 
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[TOC_1]QA/QC Summary Data[TOC]

Result Limit

Reporting

Units Level

Spike

Result

Source*

%REC

%REC

Limits RPD

RPD

Limit Flag  Analyte

Volatile Organic Compounds by GC/MS - Quality Control Data

York Analytical Laboratories, Inc.

Flag 

olatile Organic Compounds by GC/MS EPA 8260C[TOC]

Batch BH11525 - EPA 5035A

Blank (BH11525-BLK1) Prepared & Analyzed: 08/25/2021

ug/kg wetND 5.01,1,1,2-Tetrachloroethane

"ND 5.01,1,1-Trichloroethane

"ND 5.01,1,2,2-Tetrachloroethane

"ND 5.01,1,2-Trichloro-1,2,2-trifluoroethane (Freon 

113)

"ND 5.01,1,2-Trichloroethane

"ND 5.01,1-Dichloroethane

"ND 5.01,1-Dichloroethylene

"ND 5.01,2,3-Trichlorobenzene

"ND 5.01,2,3-Trichloropropane

"ND 5.01,2,4-Trichlorobenzene

"ND 5.01,2,4-Trimethylbenzene

"ND 5.01,2-Dibromo-3-chloropropane

"ND 5.01,2-Dibromoethane

"ND 5.01,2-Dichlorobenzene

"ND 5.01,2-Dichloroethane

"ND 5.01,2-Dichloropropane

"ND 5.01,3,5-Trimethylbenzene

"ND 5.01,3-Dichlorobenzene

"ND 5.01,4-Dichlorobenzene

"ND 1001,4-Dioxane

"ND 5.02-Butanone

"ND 5.02-Hexanone

"ND 5.04-Methyl-2-pentanone

"ND 10Acetone

"ND 10Acrolein

"ND 5.0Acrylonitrile

"ND 5.0Benzene

"ND 5.0Bromochloromethane

"ND 5.0Bromodichloromethane

"ND 5.0Bromoform

"ND 5.0Bromomethane

"ND 5.0Carbon disulfide

"ND 5.0Carbon tetrachloride

"ND 5.0Chlorobenzene

"ND 5.0Chloroethane

"ND 5.0Chloroform

"ND 5.0Chloromethane

"ND 5.0cis-1,2-Dichloroethylene

"ND 5.0cis-1,3-Dichloropropylene

"ND 5.0Cyclohexane

"ND 5.0Dibromochloromethane

"ND 5.0Dibromomethane

"ND 5.0Dichlorodifluoromethane

"ND 5.0Ethyl Benzene

"ND 5.0Hexachlorobutadiene

"ND 5.0Isopropylbenzene

"ND 5.0Methyl acetate

"ND 5.0Methyl tert-butyl ether (MTBE)

"ND 5.0Methylcyclohexane
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Result Limit

Reporting

Units Level

Spike

Result

Source*

%REC

%REC

Limits RPD

RPD

Limit Flag  Analyte

Volatile Organic Compounds by GC/MS - Quality Control Data

York Analytical Laboratories, Inc.

Flag 

Batch BH11525 - EPA 5035A

Blank (BH11525-BLK1) Prepared & Analyzed: 08/25/2021

ug/kg wetND 10Methylene chloride

"ND 5.0n-Butylbenzene

"ND 5.0n-Propylbenzene

"ND 5.0o-Xylene

"ND 10p- & m- Xylenes

"ND 5.0p-Isopropyltoluene

"ND 5.0sec-Butylbenzene

"ND 5.0Styrene

"ND 5.0tert-Butyl alcohol (TBA)

"ND 5.0tert-Butylbenzene

"ND 5.0Tetrachloroethylene

"ND 5.0Toluene

"ND 5.0trans-1,2-Dichloroethylene

"ND 5.0trans-1,3-Dichloropropylene

"ND 5.0Trichloroethylene

"ND 5.0Trichlorofluoromethane

"ND 5.0Vinyl Chloride

"ND 15Xylenes, Total

ug/L 50.0 77-125Surrogate: SURR: 1,2-Dichloroethane-d4 11657.9

" 50.0 85-120Surrogate: SURR: Toluene-d8 97.448.7

" 50.0 76-130Surrogate: SURR: p-Bromofluorobenzene 10050.0

LCS (BH11525-BS1) Prepared & Analyzed: 08/25/2021

ug/L56.8 50.0 75-1291141,1,1,2-Tetrachloroethane

"65.5 50.0 71-1371311,1,1-Trichloroethane

"56.5 50.0 79-1291131,1,2,2-Tetrachloroethane

"62.5 50.0 58-1461251,1,2-Trichloro-1,2,2-trifluoroethane (Freon 

113)

"53.8 50.0 83-1231081,1,2-Trichloroethane

"57.7 50.0 75-1301151,1-Dichloroethane

"62.5 50.0 64-1371251,1-Dichloroethylene

"57.3 50.0 81-1401151,2,3-Trichlorobenzene

"57.8 50.0 81-1261161,2,3-Trichloropropane

"62.8 50.0 80-1411261,2,4-Trichlorobenzene

"57.7 50.0 84-1251151,2,4-Trimethylbenzene

"60.2 50.0 74-1421201,2-Dibromo-3-chloropropane

"55.4 50.0 86-1231111,2-Dibromoethane

"55.2 50.0 85-1221101,2-Dichlorobenzene

"63.7 50.0 71-1331271,2-Dichloroethane

"55.6 50.0 81-1221111,2-Dichloropropane

"58.1 50.0 82-1261161,3,5-Trimethylbenzene

"55.4 50.0 84-1241111,3-Dichlorobenzene

"55.3 50.0 84-1241111,4-Dichlorobenzene

"1040 1050 10-22898.91,4-Dioxane

"52.1 50.0 58-1471042-Butanone

"56.7 50.0 70-1391132-Hexanone

"55.2 50.0 72-1321104-Methyl-2-pentanone

"43.2 50.0 36-15586.3Acetone

"62.6 50.0 10-238125Acrolein

"56.8 50.0 66-141114Acrylonitrile

"57.0 50.0 77-127114Benzene
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Result Limit

Reporting

Units Level

Spike

Result

Source*

%REC

%REC

Limits RPD

RPD

Limit Flag  Analyte

Volatile Organic Compounds by GC/MS - Quality Control Data

York Analytical Laboratories, Inc.

Flag 

Batch BH11525 - EPA 5035A

LCS (BH11525-BS1) Prepared & Analyzed: 08/25/2021

ug/L56.4 50.0 74-129113Bromochloromethane

"58.4 50.0 81-124117Bromodichloromethane

"56.7 50.0 80-136113Bromoform

"69.5 50.0 32-177139Bromomethane

"58.4 50.0 10-136117Carbon disulfide

"65.6 50.0 66-143131Carbon tetrachloride

"54.8 50.0 86-120110Chlorobenzene

"69.9 50.0 51-142140Chloroethane

"60.8 50.0 76-131122Chloroform

"56.6 50.0 49-132113Chloromethane

"61.7 50.0 74-132123cis-1,2-Dichloroethylene

"56.9 50.0 81-129114cis-1,3-Dichloropropylene

"50.8 50.0 70-130102Cyclohexane

"57.7 50.0 10-200115Dibromochloromethane

"55.6 50.0 83-124111Dibromomethane

"72.2 50.0 28-158144Dichlorodifluoromethane

"57.7 50.0 84-125115Ethyl Benzene

"55.9 50.0 83-133112Hexachlorobutadiene

"55.8 50.0 81-127112Isopropylbenzene

"51.7 50.0 41-143103Methyl acetate

"59.8 50.0 74-131120Methyl tert-butyl ether (MTBE)

"57.9 50.0 70-130116Methylcyclohexane

"56.7 50.0 57-141113Methylene chloride

"61.2 50.0 80-130122n-Butylbenzene

"56.6 50.0 74-136113n-Propylbenzene

"57.4 50.0 83-123115o-Xylene

"115 100 82-128115p- & m- Xylenes

"57.9 50.0 85-125116p-Isopropyltoluene

"57.9 50.0 83-125116sec-Butylbenzene

"59.1 50.0 86-126118Styrene

"96.8 250 70-13038.7 Low Biastert-Butyl alcohol (TBA)

"49.2 50.0 80-12798.4tert-Butylbenzene

"46.2 50.0 80-12992.4Tetrachloroethylene

"55.3 50.0 85-121111Toluene

"63.5 50.0 72-132127trans-1,2-Dichloroethylene

"59.5 50.0 78-132119trans-1,3-Dichloropropylene

"57.3 50.0 84-123115Trichloroethylene

"68.2 50.0 62-140136Trichlorofluoromethane

"64.1 50.0 52-130128Vinyl Chloride

" 50.0 77-125Surrogate: SURR: 1,2-Dichloroethane-d4 11256.1

" 50.0 85-120Surrogate: SURR: Toluene-d8 98.249.1

" 50.0 76-130Surrogate: SURR: p-Bromofluorobenzene 10351.3
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Result Limit

Reporting

Units Level

Spike

Result

Source*

%REC

%REC

Limits RPD

RPD

Limit Flag  Analyte

Volatile Organic Compounds by GC/MS - Quality Control Data

York Analytical Laboratories, Inc.

Flag 

Batch BH11525 - EPA 5035A

LCS Dup (BH11525-BSD1) Prepared & Analyzed: 08/25/2021

ug/L54.4 50.0 3075-129109 4.171,1,1,2-Tetrachloroethane

"52.1 50.0 3071-137104 22.71,1,1-Trichloroethane

"52.0 50.0 3079-129104 8.341,1,2,2-Tetrachloroethane

"57.7 50.0 3058-146115 8.051,1,2-Trichloro-1,2,2-trifluoroethane (Freon 

113)

"53.2 50.0 3083-123106 1.121,1,2-Trichloroethane

"53.2 50.0 3075-130106 8.151,1-Dichloroethane

"64.0 50.0 3064-137128 2.351,1-Dichloroethylene

"57.5 50.0 3081-140115 0.4361,2,3-Trichlorobenzene

"53.8 50.0 3081-126108 7.151,2,3-Trichloropropane

"62.1 50.0 3080-141124 1.171,2,4-Trichlorobenzene

"54.6 50.0 3084-125109 5.591,2,4-Trimethylbenzene

"58.1 50.0 3074-142116 3.401,2-Dibromo-3-chloropropane

"54.4 50.0 3086-123109 1.751,2-Dibromoethane

"52.6 50.0 3085-122105 4.861,2-Dichlorobenzene

"60.4 50.0 3071-133121 5.241,2-Dichloroethane

"54.4 50.0 3081-122109 2.271,2-Dichloropropane

"53.8 50.0 3082-126108 7.631,3,5-Trimethylbenzene

"52.4 50.0 3084-124105 5.561,3-Dichlorobenzene

"52.2 50.0 3084-124104 5.731,4-Dichlorobenzene

"999 1050 3010-22895.1 3.901,4-Dioxane

"46.5 50.0 3058-14793.0 11.42-Butanone

"55.7 50.0 3070-139111 1.852-Hexanone

"53.8 50.0 3072-132108 2.614-Methyl-2-pentanone

"41.3 50.0 3036-15582.6 4.38Acetone

"57.4 50.0 3010-238115 8.65Acrolein

"51.9 50.0 3066-141104 9.02Acrylonitrile

"53.5 50.0 3077-127107 6.42Benzene

"53.3 50.0 3074-129107 5.56Bromochloromethane

"57.2 50.0 3081-124114 2.08Bromodichloromethane

"54.4 50.0 3080-136109 4.19Bromoform

"62.4 50.0 3032-177125 10.8Bromomethane

"53.0 50.0 3010-136106 9.79Carbon disulfide

"59.6 50.0 3066-143119 9.55Carbon tetrachloride

"52.6 50.0 3086-120105 4.04Chlorobenzene

"64.5 50.0 3051-142129 8.12Chloroethane

"56.7 50.0 3076-131113 6.89Chloroform

"52.5 50.0 3049-132105 7.48Chloromethane

"56.4 50.0 3074-132113 9.03cis-1,2-Dichloroethylene

"55.9 50.0 3081-129112 1.68cis-1,3-Dichloropropylene

"46.2 50.0 3070-13092.5 9.44Cyclohexane

"55.3 50.0 3010-200111 4.23Dibromochloromethane

"55.4 50.0 3083-124111 0.343Dibromomethane

"67.0 50.0 3028-158134 7.48Dichlorodifluoromethane

"54.5 50.0 3084-125109 5.60Ethyl Benzene

"56.1 50.0 3083-133112 0.321Hexachlorobutadiene

"50.9 50.0 3081-127102 9.17Isopropylbenzene

"48.1 50.0 3041-14396.2 7.27Methyl acetate

"56.2 50.0 3074-131112 6.22Methyl tert-butyl ether (MTBE)

"54.9 50.0 3070-130110 5.39Methylcyclohexane

"54.3 50.0 3057-141109 4.27Methylene chloride
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Result Limit

Reporting

Units Level

Spike

Result

Source*

%REC

%REC

Limits RPD

RPD

Limit Flag  Analyte

Volatile Organic Compounds by GC/MS - Quality Control Data

York Analytical Laboratories, Inc.

Flag 

Batch BH11525 - EPA 5035A

LCS Dup (BH11525-BSD1) Prepared & Analyzed: 08/25/2021

ug/L55.6 50.0 3080-130111 9.58n-Butylbenzene

"52.5 50.0 3074-136105 7.48n-Propylbenzene

"54.7 50.0 3083-123109 4.91o-Xylene

"109 100 3082-128109 5.54p- & m- Xylenes

"55.4 50.0 3085-125111 4.36p-Isopropyltoluene

"54.9 50.0 3083-125110 5.19sec-Butylbenzene

"56.1 50.0 3086-126112 5.19Styrene

"95.2 250 3070-13038.1 1.77Low Biastert-Butyl alcohol (TBA)

"46.3 50.0 3080-12792.7 5.99tert-Butylbenzene

"44.7 50.0 3080-12989.4 3.23Tetrachloroethylene

"53.7 50.0 3085-121107 2.97Toluene

"59.3 50.0 3072-132119 6.92trans-1,2-Dichloroethylene

"59.0 50.0 3078-132118 0.945trans-1,3-Dichloropropylene

"55.2 50.0 3084-123110 3.81Trichloroethylene

"62.3 50.0 3062-140125 9.06Trichlorofluoromethane

"59.0 50.0 3052-130118 8.15Vinyl Chloride

" 50.0 77-125Surrogate: SURR: 1,2-Dichloroethane-d4 11356.4

" 50.0 85-120Surrogate: SURR: Toluene-d8 99.449.7

" 50.0 76-130Surrogate: SURR: p-Bromofluorobenzene 10150.3

Batch BH11553 - EPA 5035A

Blank (BH11553-BLK1) Prepared & Analyzed: 08/26/2021

ug/kg wetND 5.01,1,1,2-Tetrachloroethane

"ND 5.01,1,1-Trichloroethane

"ND 5.01,1,2,2-Tetrachloroethane

"ND 5.01,1,2-Trichloro-1,2,2-trifluoroethane (Freon 

113)

"ND 5.01,1,2-Trichloroethane

"ND 5.01,1-Dichloroethane

"ND 5.01,1-Dichloroethylene

"ND 5.01,2,3-Trichlorobenzene

"ND 5.01,2,3-Trichloropropane

"ND 5.01,2,4-Trichlorobenzene

"ND 5.01,2,4-Trimethylbenzene

"ND 5.01,2-Dibromo-3-chloropropane

"ND 5.01,2-Dibromoethane

"ND 5.01,2-Dichlorobenzene

"ND 5.01,2-Dichloroethane

"ND 5.01,2-Dichloropropane

"ND 5.01,3,5-Trimethylbenzene

"ND 5.01,3-Dichlorobenzene

"ND 5.01,4-Dichlorobenzene

"ND 1001,4-Dioxane

"ND 5.02-Butanone

"ND 5.02-Hexanone

"ND 5.04-Methyl-2-pentanone

"ND 10Acetone

"ND 10Acrolein

"ND 5.0Acrylonitrile

"ND 5.0Benzene

"ND 5.0Bromochloromethane
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Result Limit
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Units Level
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Result

Source*

%REC

%REC
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RPD

Limit Flag  Analyte

Volatile Organic Compounds by GC/MS - Quality Control Data

York Analytical Laboratories, Inc.

Flag 

Batch BH11553 - EPA 5035A

Blank (BH11553-BLK1) Prepared & Analyzed: 08/26/2021

ug/kg wetND 5.0Bromodichloromethane

"ND 5.0Bromoform

"ND 5.0Bromomethane

"ND 5.0Carbon disulfide

"ND 5.0Carbon tetrachloride

"ND 5.0Chlorobenzene

"ND 5.0Chloroethane

"ND 5.0Chloroform

"ND 5.0Chloromethane

"ND 5.0cis-1,2-Dichloroethylene

"ND 5.0cis-1,3-Dichloropropylene

"ND 5.0Cyclohexane

"ND 5.0Dibromochloromethane

"ND 5.0Dibromomethane

"ND 5.0Dichlorodifluoromethane

"ND 5.0Ethyl Benzene

"ND 5.0Hexachlorobutadiene

"ND 5.0Isopropylbenzene

"ND 5.0Methyl acetate

"ND 5.0Methyl tert-butyl ether (MTBE)

"ND 5.0Methylcyclohexane

"ND 10Methylene chloride

"ND 5.0n-Butylbenzene

"ND 5.0n-Propylbenzene

"ND 5.0o-Xylene

"ND 10p- & m- Xylenes

"ND 5.0p-Isopropyltoluene

"ND 5.0sec-Butylbenzene

"ND 5.0Styrene

"ND 5.0tert-Butyl alcohol (TBA)

"ND 5.0tert-Butylbenzene

"ND 5.0Tetrachloroethylene

"ND 5.0Toluene

"ND 5.0trans-1,2-Dichloroethylene

"ND 5.0trans-1,3-Dichloropropylene

"ND 5.0Trichloroethylene

"ND 5.0Trichlorofluoromethane

"ND 5.0Vinyl Chloride

"ND 15Xylenes, Total

ug/L 50.0 77-125Surrogate: SURR: 1,2-Dichloroethane-d4 10050.0

" 50.0 85-120Surrogate: SURR: Toluene-d8 10050.2

" 50.0 76-130Surrogate: SURR: p-Bromofluorobenzene 10150.3
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Result Limit
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Volatile Organic Compounds by GC/MS - Quality Control Data

York Analytical Laboratories, Inc.

Flag 

Batch BH11553 - EPA 5035A

Blank (BH11553-BLK2) Prepared & Analyzed: 08/26/2021

ug/kg wetND 5.01,1,1,2-Tetrachloroethane

"ND 5.01,1,1-Trichloroethane

"ND 5.01,1,2,2-Tetrachloroethane

"ND 5.01,1,2-Trichloro-1,2,2-trifluoroethane (Freon 

113)

"ND 5.01,1,2-Trichloroethane

"ND 5.01,1-Dichloroethane

"ND 5.01,1-Dichloroethylene

"ND 5.01,2,3-Trichlorobenzene

"ND 5.01,2,3-Trichloropropane

"ND 5.01,2,4-Trichlorobenzene

"ND 5.01,2,4-Trimethylbenzene

"ND 5.01,2-Dibromo-3-chloropropane

"ND 5.01,2-Dibromoethane

"ND 5.01,2-Dichlorobenzene

"ND 5.01,2-Dichloroethane

"ND 5.01,2-Dichloropropane

"ND 5.01,3,5-Trimethylbenzene

"ND 5.01,3-Dichlorobenzene

"ND 5.01,4-Dichlorobenzene

"ND 1001,4-Dioxane

"ND 5.02-Butanone

"ND 5.02-Hexanone

"ND 5.04-Methyl-2-pentanone

"ND 10Acetone

"ND 10Acrolein

"ND 5.0Acrylonitrile

"ND 5.0Benzene

"ND 5.0Bromochloromethane

"ND 5.0Bromodichloromethane

"ND 5.0Bromoform

"ND 5.0Bromomethane

"ND 5.0Carbon disulfide

"ND 5.0Carbon tetrachloride

"ND 5.0Chlorobenzene

"ND 5.0Chloroethane

"ND 5.0Chloroform

"ND 5.0Chloromethane

"ND 5.0cis-1,2-Dichloroethylene

"ND 5.0cis-1,3-Dichloropropylene

"ND 5.0Cyclohexane

"ND 5.0Dibromochloromethane

"ND 5.0Dibromomethane

"ND 5.0Dichlorodifluoromethane

"ND 5.0Ethyl Benzene

"ND 5.0Hexachlorobutadiene

"ND 5.0Isopropylbenzene

"ND 5.0Methyl acetate

"ND 5.0Methyl tert-butyl ether (MTBE)

"ND 5.0Methylcyclohexane

"ND 10Methylene chloride
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Volatile Organic Compounds by GC/MS - Quality Control Data

York Analytical Laboratories, Inc.

Flag 

Batch BH11553 - EPA 5035A

Blank (BH11553-BLK2) Prepared & Analyzed: 08/26/2021

ug/kg wetND 5.0n-Butylbenzene

"ND 5.0n-Propylbenzene

"ND 5.0o-Xylene

"ND 10p- & m- Xylenes

"ND 5.0p-Isopropyltoluene

"ND 5.0sec-Butylbenzene

"ND 5.0Styrene

"ND 5.0tert-Butyl alcohol (TBA)

"ND 5.0tert-Butylbenzene

"ND 5.0Tetrachloroethylene

"ND 5.0Toluene

"ND 5.0trans-1,2-Dichloroethylene

"ND 5.0trans-1,3-Dichloropropylene

"ND 5.0Trichloroethylene

"ND 5.0Trichlorofluoromethane

"ND 5.0Vinyl Chloride

"ND 15Xylenes, Total

ug/L 50.0 77-125Surrogate: SURR: 1,2-Dichloroethane-d4 10150.3

" 50.0 85-120Surrogate: SURR: Toluene-d8 10150.6

" 50.0 76-130Surrogate: SURR: p-Bromofluorobenzene 10451.8

LCS (BH11553-BS1) Prepared & Analyzed: 08/26/2021

ug/L51.2 50.0 75-1291021,1,1,2-Tetrachloroethane

"51.2 50.0 71-1371021,1,1-Trichloroethane

"52.2 50.0 79-1291041,1,2,2-Tetrachloroethane

"54.4 50.0 58-1461091,1,2-Trichloro-1,2,2-trifluoroethane (Freon 

113)

"50.3 50.0 83-1231011,1,2-Trichloroethane

"49.6 50.0 75-13099.31,1-Dichloroethane

"53.0 50.0 64-1371061,1-Dichloroethylene

"49.3 50.0 81-14098.71,2,3-Trichlorobenzene

"52.4 50.0 81-1261051,2,3-Trichloropropane

"50.5 50.0 80-1411011,2,4-Trichlorobenzene

"53.7 50.0 84-1251071,2,4-Trimethylbenzene

"51.3 50.0 74-1421031,2-Dibromo-3-chloropropane

"49.7 50.0 86-12399.51,2-Dibromoethane

"50.0 50.0 85-12299.91,2-Dichlorobenzene

"49.1 50.0 71-13398.21,2-Dichloroethane

"52.4 50.0 81-1221051,2-Dichloropropane

"53.0 50.0 82-1261061,3,5-Trimethylbenzene

"50.4 50.0 84-1241011,3-Dichlorobenzene

"49.7 50.0 84-12499.41,4-Dichlorobenzene

"1130 1050 10-2281071,4-Dioxane

"52.8 50.0 58-1471062-Butanone

"54.7 50.0 70-1391092-Hexanone

"53.3 50.0 72-1321074-Methyl-2-pentanone

"44.5 50.0 36-15588.9Acetone

"118 50.0 10-238236Acrolein

"54.4 50.0 66-141109Acrylonitrile

"51.5 50.0 77-127103Benzene

"49.9 50.0 74-12999.8Bromochloromethane
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Result Limit

Reporting

Units Level

Spike

Result

Source*

%REC

%REC

Limits RPD

RPD

Limit Flag  Analyte

Volatile Organic Compounds by GC/MS - Quality Control Data

York Analytical Laboratories, Inc.

Flag 

Batch BH11553 - EPA 5035A

LCS (BH11553-BS1) Prepared & Analyzed: 08/26/2021

ug/L50.9 50.0 81-124102Bromodichloromethane

"46.5 50.0 80-13693.0Bromoform

"55.2 50.0 32-177110Bromomethane

"53.8 50.0 10-136108Carbon disulfide

"53.5 50.0 66-143107Carbon tetrachloride

"50.5 50.0 86-120101Chlorobenzene

"42.2 50.0 51-14284.5Chloroethane

"50.7 50.0 76-131101Chloroform

"46.4 50.0 49-13292.7Chloromethane

"51.7 50.0 74-132103cis-1,2-Dichloroethylene

"50.9 50.0 81-129102cis-1,3-Dichloropropylene

"50.8 50.0 70-130102Cyclohexane

"51.9 50.0 10-200104Dibromochloromethane

"50.2 50.0 83-124100Dibromomethane

"54.2 50.0 28-158108Dichlorodifluoromethane

"52.7 50.0 84-125105Ethyl Benzene

"52.8 50.0 83-133106Hexachlorobutadiene

"52.0 50.0 81-127104Isopropylbenzene

"46.0 50.0 41-14392.1Methyl acetate

"48.7 50.0 74-13197.4Methyl tert-butyl ether (MTBE)

"52.0 50.0 70-130104Methylcyclohexane

"52.1 50.0 57-141104Methylene chloride

"61.4 50.0 80-130123n-Butylbenzene

"52.5 50.0 74-136105n-Propylbenzene

"51.7 50.0 83-123103o-Xylene

"106 100 82-128106p- & m- Xylenes

"53.7 50.0 85-125107p-Isopropyltoluene

"55.2 50.0 83-125110sec-Butylbenzene

"52.2 50.0 86-126104Styrene

"304 250 70-130121tert-Butyl alcohol (TBA)

"52.1 50.0 80-127104tert-Butylbenzene

"46.1 50.0 80-12992.2Tetrachloroethylene

"51.9 50.0 85-121104Toluene

"54.0 50.0 72-132108trans-1,2-Dichloroethylene

"50.4 50.0 78-132101trans-1,3-Dichloropropylene

"53.4 50.0 84-123107Trichloroethylene

"52.9 50.0 62-140106Trichlorofluoromethane

"54.9 50.0 52-130110Vinyl Chloride

" 50.0 77-125Surrogate: SURR: 1,2-Dichloroethane-d4 97.248.6

" 50.0 85-120Surrogate: SURR: Toluene-d8 10150.6

" 50.0 76-130Surrogate: SURR: p-Bromofluorobenzene 10150.6
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Result Limit

Reporting

Units Level

Spike

Result

Source*

%REC

%REC

Limits RPD

RPD

Limit Flag  Analyte

Volatile Organic Compounds by GC/MS - Quality Control Data

York Analytical Laboratories, Inc.

Flag 

Batch BH11553 - EPA 5035A

LCS Dup (BH11553-BSD1) Prepared: 08/26/2021 Analyzed: 08/27/2021

ug/L44.3 50.0 3075-12988.5 14.61,1,1,2-Tetrachloroethane

"45.9 50.0 3071-13791.8 11.01,1,1-Trichloroethane

"45.5 50.0 3079-12991.1 13.61,1,2,2-Tetrachloroethane

"48.9 50.0 3058-14697.8 10.61,1,2-Trichloro-1,2,2-trifluoroethane (Freon 

113)

"43.9 50.0 3083-12387.8 13.61,1,2-Trichloroethane

"44.3 50.0 3075-13088.6 11.31,1-Dichloroethane

"48.0 50.0 3064-13796.1 9.801,1-Dichloroethylene

"44.7 50.0 3081-14089.4 9.911,2,3-Trichlorobenzene

"45.8 50.0 3081-12691.6 13.41,2,3-Trichloropropane

"46.0 50.0 3080-14192.0 9.231,2,4-Trichlorobenzene

"48.2 50.0 3084-12596.3 10.91,2,4-Trimethylbenzene

"43.0 50.0 3074-14286.0 17.51,2-Dibromo-3-chloropropane

"43.4 50.0 3086-12386.9 13.51,2-Dibromoethane

"44.4 50.0 3085-12288.8 11.81,2-Dichlorobenzene

"44.3 50.0 3071-13388.6 10.21,2-Dichloroethane

"45.4 50.0 3081-12290.8 14.31,2-Dichloropropane

"47.8 50.0 3082-12695.5 10.41,3,5-Trimethylbenzene

"45.5 50.0 3084-12491.1 10.11,3-Dichlorobenzene

"44.5 50.0 3084-12488.9 11.21,4-Dichlorobenzene

"972 1050 3010-22892.5 14.71,4-Dioxane

"45.5 50.0 3058-14791.1 14.82-Butanone

"46.5 50.0 3070-13992.9 16.32-Hexanone

"45.3 50.0 3072-13290.6 16.34-Methyl-2-pentanone

"37.6 50.0 3036-15575.2 16.7Acetone

"112 50.0 3010-238224 5.20Acrolein

"47.1 50.0 3066-14194.1 14.5Acrylonitrile

"46.4 50.0 3077-12792.8 10.5Benzene

"44.6 50.0 3074-12989.1 11.3Bromochloromethane

"44.1 50.0 3081-12488.2 14.3Bromodichloromethane

"38.9 50.0 3080-13677.8 17.8Low BiasBromoform

"51.2 50.0 3032-177102 7.56Bromomethane

"47.5 50.0 3010-13695.0 12.6Carbon disulfide

"46.9 50.0 3066-14393.8 13.2Carbon tetrachloride

"44.7 50.0 3086-12089.4 12.2Chlorobenzene

"48.2 50.0 3051-14296.4 13.1Chloroethane

"45.4 50.0 3076-13190.7 11.2Chloroform

"42.1 50.0 3049-13284.3 9.54Chloromethane

"46.5 50.0 3074-13293.0 10.5cis-1,2-Dichloroethylene

"44.7 50.0 3081-12989.5 12.8cis-1,3-Dichloropropylene

"46.0 50.0 3070-13092.0 9.90Cyclohexane

"43.8 50.0 3010-20087.7 16.9Dibromochloromethane

"42.8 50.0 3083-12485.5 16.1Dibromomethane

"48.6 50.0 3028-15897.1 10.9Dichlorodifluoromethane

"47.0 50.0 3084-12594.1 11.4Ethyl Benzene

"47.0 50.0 3083-13393.9 11.7Hexachlorobutadiene

"46.4 50.0 3081-12792.8 11.3Isopropylbenzene

"40.0 50.0 3041-14380.0 14.1Methyl acetate

"43.7 50.0 3074-13187.3 10.9Methyl tert-butyl ether (MTBE)

"45.8 50.0 3070-13091.7 12.6Methylcyclohexane

"46.7 50.0 3057-14193.3 11.0Methylene chloride
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Result Limit

Reporting

Units Level

Spike

Result

Source*

%REC

%REC

Limits RPD

RPD

Limit Flag  Analyte

Volatile Organic Compounds by GC/MS - Quality Control Data

York Analytical Laboratories, Inc.

Flag 

Batch BH11553 - EPA 5035A

LCS Dup (BH11553-BSD1) Prepared: 08/26/2021 Analyzed: 08/27/2021

ug/L55.8 50.0 3080-130112 9.53n-Butylbenzene

"47.3 50.0 3074-13694.6 10.5n-Propylbenzene

"45.4 50.0 3083-12390.9 12.9o-Xylene

"94.3 100 3082-12894.3 11.3p- & m- Xylenes

"48.4 50.0 3085-12596.8 10.4p-Isopropyltoluene

"49.3 50.0 3083-12598.6 11.4sec-Butylbenzene

"46.1 50.0 3086-12692.1 12.4Styrene

"264 250 3070-130106 14.1tert-Butyl alcohol (TBA)

"46.3 50.0 3080-12792.6 11.8tert-Butylbenzene

"41.6 50.0 3080-12983.2 10.3Tetrachloroethylene

"46.0 50.0 3085-12191.9 12.1Toluene

"49.1 50.0 3072-13298.1 9.64trans-1,2-Dichloroethylene

"44.1 50.0 3078-13288.2 13.4trans-1,3-Dichloropropylene

"47.4 50.0 3084-12394.9 11.8Trichloroethylene

"50.0 50.0 3062-140100 5.58Trichlorofluoromethane

"50.6 50.0 3052-130101 8.07Vinyl Chloride

" 50.0 77-125Surrogate: SURR: 1,2-Dichloroethane-d4 97.548.8

" 50.0 85-120Surrogate: SURR: Toluene-d8 99.849.9

" 50.0 76-130Surrogate: SURR: p-Bromofluorobenzene 10250.8

Batch BH11612 - EPA 5035A

Blank (BH11612-BLK1) Prepared & Analyzed: 08/27/2021

ug/kg wetND 5.01,1,1,2-Tetrachloroethane

"ND 5.01,1,1-Trichloroethane

"ND 5.01,1,2,2-Tetrachloroethane

"ND 5.01,1,2-Trichloro-1,2,2-trifluoroethane (Freon 

113)

"ND 5.01,1,2-Trichloroethane

"ND 5.01,1-Dichloroethane

"ND 5.01,1-Dichloroethylene

"ND 5.01,2,3-Trichlorobenzene

"ND 5.01,2,3-Trichloropropane

"ND 5.01,2,4-Trichlorobenzene

"ND 5.01,2,4-Trimethylbenzene

"ND 5.01,2-Dibromo-3-chloropropane

"ND 5.01,2-Dibromoethane

"ND 5.01,2-Dichlorobenzene

"ND 5.01,2-Dichloroethane

"ND 5.01,2-Dichloropropane

"ND 5.01,3,5-Trimethylbenzene

"ND 5.01,3-Dichlorobenzene

"ND 5.01,4-Dichlorobenzene

"ND 1001,4-Dioxane

"ND 5.02-Butanone

"ND 5.02-Hexanone

"ND 5.04-Methyl-2-pentanone

"ND 10Acetone

"ND 10Acrolein

"ND 5.0Acrylonitrile

"ND 5.0Benzene

"ND 5.0Bromochloromethane
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Result Limit

Reporting

Units Level

Spike

Result

Source*

%REC

%REC

Limits RPD

RPD

Limit Flag  Analyte

Volatile Organic Compounds by GC/MS - Quality Control Data

York Analytical Laboratories, Inc.

Flag 

Batch BH11612 - EPA 5035A

Blank (BH11612-BLK1) Prepared & Analyzed: 08/27/2021

ug/kg wetND 5.0Bromodichloromethane

"ND 5.0Bromoform

"ND 5.0Bromomethane

"ND 5.0Carbon disulfide

"ND 5.0Carbon tetrachloride

"ND 5.0Chlorobenzene

"ND 5.0Chloroethane

"ND 5.0Chloroform

"ND 5.0Chloromethane

"ND 5.0cis-1,2-Dichloroethylene

"ND 5.0cis-1,3-Dichloropropylene

"ND 5.0Cyclohexane

"ND 5.0Dibromochloromethane

"ND 5.0Dibromomethane

"ND 5.0Dichlorodifluoromethane

"ND 5.0Ethyl Benzene

"ND 5.0Hexachlorobutadiene

"ND 5.0Isopropylbenzene

"ND 5.0Methyl acetate

"ND 5.0Methyl tert-butyl ether (MTBE)

"ND 5.0Methylcyclohexane

"ND 10Methylene chloride

"ND 5.0n-Butylbenzene

"ND 5.0n-Propylbenzene

"ND 5.0o-Xylene

"ND 10p- & m- Xylenes

"ND 5.0p-Isopropyltoluene

"ND 5.0sec-Butylbenzene

"ND 5.0Styrene

"ND 5.0tert-Butyl alcohol (TBA)

"ND 5.0tert-Butylbenzene

"ND 5.0Tetrachloroethylene

"ND 5.0Toluene

"ND 5.0trans-1,2-Dichloroethylene

"ND 5.0trans-1,3-Dichloropropylene

"ND 5.0Trichloroethylene

"ND 5.0Trichlorofluoromethane

"ND 5.0Vinyl Chloride

"ND 15Xylenes, Total

ug/L 50.0 77-125Surrogate: SURR: 1,2-Dichloroethane-d4 10150.3

" 50.0 85-120Surrogate: SURR: Toluene-d8 10150.4

" 50.0 76-130Surrogate: SURR: p-Bromofluorobenzene 99.649.8
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Result Limit

Reporting

Units Level

Spike

Result

Source*

%REC

%REC

Limits RPD

RPD

Limit Flag  Analyte

Volatile Organic Compounds by GC/MS - Quality Control Data

York Analytical Laboratories, Inc.

Flag 

Batch BH11612 - EPA 5035A

Blank (BH11612-BLK2) Prepared & Analyzed: 08/27/2021

ug/kg wetND 5.01,1,1,2-Tetrachloroethane

"ND 5.01,1,1-Trichloroethane

"ND 5.01,1,2,2-Tetrachloroethane

"ND 5.01,1,2-Trichloro-1,2,2-trifluoroethane (Freon 

113)

"ND 5.01,1,2-Trichloroethane

"ND 5.01,1-Dichloroethane

"ND 5.01,1-Dichloroethylene

"ND 5.01,2,3-Trichlorobenzene

"ND 5.01,2,3-Trichloropropane

"ND 5.01,2,4-Trichlorobenzene

"ND 5.01,2,4-Trimethylbenzene

"ND 5.01,2-Dibromo-3-chloropropane

"ND 5.01,2-Dibromoethane

"ND 5.01,2-Dichlorobenzene

"ND 5.01,2-Dichloroethane

"ND 5.01,2-Dichloropropane

"ND 5.01,3,5-Trimethylbenzene

"ND 5.01,3-Dichlorobenzene

"ND 5.01,4-Dichlorobenzene

"ND 1001,4-Dioxane

"ND 5.02-Butanone

"ND 5.02-Hexanone

"ND 5.04-Methyl-2-pentanone

"ND 10Acetone

"ND 10Acrolein

"ND 5.0Acrylonitrile

"ND 5.0Benzene

"ND 5.0Bromochloromethane

"ND 5.0Bromodichloromethane

"ND 5.0Bromoform

"ND 5.0Bromomethane

"ND 5.0Carbon disulfide

"ND 5.0Carbon tetrachloride

"ND 5.0Chlorobenzene

"ND 5.0Chloroethane

"ND 5.0Chloroform

"ND 5.0Chloromethane

"ND 5.0cis-1,2-Dichloroethylene

"ND 5.0cis-1,3-Dichloropropylene

"ND 5.0Cyclohexane

"ND 5.0Dibromochloromethane

"ND 5.0Dibromomethane

"ND 5.0Dichlorodifluoromethane

"ND 5.0Ethyl Benzene

"ND 5.0Hexachlorobutadiene

"ND 5.0Isopropylbenzene

"ND 5.0Methyl acetate

"ND 5.0Methyl tert-butyl ether (MTBE)

"ND 5.0Methylcyclohexane

"ND 10Methylene chloride
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Result Limit

Reporting

Units Level

Spike

Result

Source*

%REC

%REC

Limits RPD

RPD

Limit Flag  Analyte

Volatile Organic Compounds by GC/MS - Quality Control Data

York Analytical Laboratories, Inc.

Flag 

Batch BH11612 - EPA 5035A

Blank (BH11612-BLK2) Prepared & Analyzed: 08/27/2021

ug/kg wetND 5.0n-Butylbenzene

"ND 5.0n-Propylbenzene

"ND 5.0o-Xylene

"ND 10p- & m- Xylenes

"ND 5.0p-Isopropyltoluene

"ND 5.0sec-Butylbenzene

"ND 5.0Styrene

"ND 5.0tert-Butyl alcohol (TBA)

"ND 5.0tert-Butylbenzene

"ND 5.0Tetrachloroethylene

"ND 5.0Toluene

"ND 5.0trans-1,2-Dichloroethylene

"ND 5.0trans-1,3-Dichloropropylene

"ND 5.0Trichloroethylene

"ND 5.0Trichlorofluoromethane

"ND 5.0Vinyl Chloride

"ND 15Xylenes, Total

ug/L 50.0 77-125Surrogate: SURR: 1,2-Dichloroethane-d4 99.849.9

" 50.0 85-120Surrogate: SURR: Toluene-d8 10150.6

" 50.0 76-130Surrogate: SURR: p-Bromofluorobenzene 10050.2

LCS (BH11612-BS1) Prepared & Analyzed: 08/27/2021

ug/L53.5 50.0 75-1291071,1,1,2-Tetrachloroethane

"54.7 50.0 71-1371091,1,1-Trichloroethane

"53.1 50.0 79-1291061,1,2,2-Tetrachloroethane

"62.4 50.0 58-1461251,1,2-Trichloro-1,2,2-trifluoroethane (Freon 

113)

"52.1 50.0 83-1231041,1,2-Trichloroethane

"52.6 50.0 75-1301051,1-Dichloroethane

"59.3 50.0 64-1371191,1-Dichloroethylene

"52.3 50.0 81-1401051,2,3-Trichlorobenzene

"53.4 50.0 81-1261071,2,3-Trichloropropane

"53.3 50.0 80-1411071,2,4-Trichlorobenzene

"55.7 50.0 84-1251111,2,4-Trimethylbenzene

"51.4 50.0 74-1421031,2-Dibromo-3-chloropropane

"52.1 50.0 86-1231041,2-Dibromoethane

"52.5 50.0 85-1221051,2-Dichlorobenzene

"53.0 50.0 71-1331061,2-Dichloroethane

"53.9 50.0 81-1221081,2-Dichloropropane

"54.8 50.0 82-1261101,3,5-Trimethylbenzene

"53.7 50.0 84-1241071,3-Dichlorobenzene

"52.2 50.0 84-1241041,4-Dichlorobenzene

"1130 1050 10-2281081,4-Dioxane

"57.3 50.0 58-1471152-Butanone

"54.6 50.0 70-1391092-Hexanone

"54.1 50.0 72-1321084-Methyl-2-pentanone

"51.4 50.0 36-155103Acetone

"127 50.0 10-238253 High BiasAcrolein

"56.2 50.0 66-141112Acrylonitrile

"55.1 50.0 77-127110Benzene

"53.4 50.0 74-129107Bromochloromethane
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Result Limit

Reporting

Units Level

Spike

Result

Source*

%REC

%REC

Limits RPD

RPD

Limit Flag  Analyte

Volatile Organic Compounds by GC/MS - Quality Control Data

York Analytical Laboratories, Inc.

Flag 

Batch BH11612 - EPA 5035A

LCS (BH11612-BS1) Prepared & Analyzed: 08/27/2021

ug/L53.1 50.0 81-124106Bromodichloromethane

"48.2 50.0 80-13696.5Bromoform

"76.2 50.0 32-177152Bromomethane

"55.3 50.0 10-136111Carbon disulfide

"56.7 50.0 66-143113Carbon tetrachloride

"53.2 50.0 86-120106Chlorobenzene

"68.4 50.0 51-142137Chloroethane

"53.9 50.0 76-131108Chloroform

"49.1 50.0 49-13298.2Chloromethane

"54.7 50.0 74-132109cis-1,2-Dichloroethylene

"52.8 50.0 81-129106cis-1,3-Dichloropropylene

"53.0 50.0 70-130106Cyclohexane

"53.8 50.0 10-200108Dibromochloromethane

"51.6 50.0 83-124103Dibromomethane

"51.8 50.0 28-158104Dichlorodifluoromethane

"55.9 50.0 84-125112Ethyl Benzene

"55.7 50.0 83-133111Hexachlorobutadiene

"53.8 50.0 81-127108Isopropylbenzene

"47.3 50.0 41-14394.6Methyl acetate

"52.7 50.0 74-131105Methyl tert-butyl ether (MTBE)

"53.8 50.0 70-130108Methylcyclohexane

"54.9 50.0 57-141110Methylene chloride

"63.6 50.0 80-130127n-Butylbenzene

"54.4 50.0 74-136109n-Propylbenzene

"53.7 50.0 83-123107o-Xylene

"112 100 82-128112p- & m- Xylenes

"56.2 50.0 85-125112p-Isopropyltoluene

"57.0 50.0 83-125114sec-Butylbenzene

"54.9 50.0 86-126110Styrene

"306 250 70-130122tert-Butyl alcohol (TBA)

"54.0 50.0 80-127108tert-Butylbenzene

"49.5 50.0 80-12999.1Tetrachloroethylene

"54.0 50.0 85-121108Toluene

"57.4 50.0 72-132115trans-1,2-Dichloroethylene

"52.0 50.0 78-132104trans-1,3-Dichloropropylene

"55.2 50.0 84-123110Trichloroethylene

"59.4 50.0 62-140119Trichlorofluoromethane

"60.2 50.0 52-130120Vinyl Chloride

" 50.0 77-125Surrogate: SURR: 1,2-Dichloroethane-d4 96.648.3

" 50.0 85-120Surrogate: SURR: Toluene-d8 10050.1

" 50.0 76-130Surrogate: SURR: p-Bromofluorobenzene 98.049.0
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Result Limit

Reporting

Units Level

Spike

Result

Source*

%REC

%REC

Limits RPD

RPD

Limit Flag  Analyte

Volatile Organic Compounds by GC/MS - Quality Control Data

York Analytical Laboratories, Inc.

Flag 

Batch BH11612 - EPA 5035A

LCS Dup (BH11612-BSD1) Prepared & Analyzed: 08/27/2021

ug/L53.4 50.0 3075-129107 0.2061,1,1,2-Tetrachloroethane

"53.7 50.0 3071-137107 1.881,1,1-Trichloroethane

"58.0 50.0 3079-129116 8.841,1,2,2-Tetrachloroethane

"61.4 50.0 3058-146123 1.571,1,2-Trichloro-1,2,2-trifluoroethane (Freon 

113)

"54.1 50.0 3083-123108 3.731,1,2-Trichloroethane

"53.8 50.0 3075-130108 2.141,1-Dichloroethane

"60.7 50.0 3064-137121 2.421,1-Dichloroethylene

"52.9 50.0 3081-140106 1.121,2,3-Trichlorobenzene

"56.2 50.0 3081-126112 5.061,2,3-Trichloropropane

"53.4 50.0 3080-141107 0.1501,2,4-Trichlorobenzene

"58.4 50.0 3084-125117 4.701,2,4-Trimethylbenzene

"55.5 50.0 3074-142111 7.751,2-Dibromo-3-chloropropane

"53.3 50.0 3086-123107 2.311,2-Dibromoethane

"53.5 50.0 3085-122107 1.891,2-Dichlorobenzene

"55.5 50.0 3071-133111 4.661,2-Dichloroethane

"57.5 50.0 3081-122115 6.521,2-Dichloropropane

"57.6 50.0 3082-126115 4.951,3,5-Trimethylbenzene

"54.2 50.0 3084-124108 0.8161,3-Dichlorobenzene

"53.1 50.0 3084-124106 1.541,4-Dichlorobenzene

"1180 1050 3010-228112 3.921,4-Dioxane

"57.6 50.0 3058-147115 0.5742-Butanone

"60.5 50.0 3070-139121 10.32-Hexanone

"59.7 50.0 3072-132119 9.924-Methyl-2-pentanone

"51.2 50.0 3036-155102 0.292Acetone

"130 50.0 3010-238261 2.80High BiasAcrolein

"59.2 50.0 3066-141118 5.18Acrylonitrile

"55.8 50.0 3077-127112 1.28Benzene

"55.8 50.0 3074-129112 4.47Bromochloromethane

"55.7 50.0 3081-124111 4.82Bromodichloromethane

"47.2 50.0 3080-13694.4 2.16Bromoform

"68.4 50.0 3032-177137 10.7Bromomethane

"56.5 50.0 3010-136113 2.11Carbon disulfide

"55.4 50.0 3066-143111 2.32Carbon tetrachloride

"54.4 50.0 3086-120109 2.27Chlorobenzene

"48.2 50.0 3051-14296.3 34.7 Non-dir.Chloroethane

"54.6 50.0 3076-131109 1.38Chloroform

"51.6 50.0 3049-132103 4.93Chloromethane

"56.7 50.0 3074-132113 3.68cis-1,2-Dichloroethylene

"55.6 50.0 3081-129111 5.28cis-1,3-Dichloropropylene

"55.0 50.0 3070-130110 3.79Cyclohexane

"54.7 50.0 3010-200109 1.55Dibromochloromethane

"53.4 50.0 3083-124107 3.41Dibromomethane

"51.4 50.0 3028-158103 0.891Dichlorodifluoromethane

"57.5 50.0 3084-125115 2.77Ethyl Benzene

"54.5 50.0 3083-133109 2.07Hexachlorobutadiene

"56.4 50.0 3081-127113 4.68Isopropylbenzene

"50.4 50.0 3041-143101 6.28Methyl acetate

"52.2 50.0 3074-131104 0.953Methyl tert-butyl ether (MTBE)

"56.4 50.0 3070-130113 4.59Methylcyclohexane

"58.0 50.0 3057-141116 5.42Methylene chloride
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Result Limit

Reporting

Units Level

Spike

Result

Source*

%REC

%REC

Limits RPD

RPD

Limit Flag  Analyte

Volatile Organic Compounds by GC/MS - Quality Control Data

York Analytical Laboratories, Inc.

Flag 

Batch BH11612 - EPA 5035A

LCS Dup (BH11612-BSD1) Prepared & Analyzed: 08/27/2021

ug/L68.3 50.0 3080-130137 7.02High Biasn-Butylbenzene

"57.8 50.0 3074-136116 6.13n-Propylbenzene

"56.0 50.0 3083-123112 4.26o-Xylene

"115 100 3082-128115 3.40p- & m- Xylenes

"57.9 50.0 3085-125116 2.87p-Isopropyltoluene

"59.9 50.0 3083-125120 4.86sec-Butylbenzene

"55.9 50.0 3086-126112 1.75Styrene

"310 250 3070-130124 1.52tert-Butyl alcohol (TBA)

"55.5 50.0 3080-127111 2.68tert-Butylbenzene

"48.4 50.0 3080-12996.9 2.25Tetrachloroethylene

"55.9 50.0 3085-121112 3.38Toluene

"58.9 50.0 3072-132118 2.51trans-1,2-Dichloroethylene

"54.8 50.0 3078-132110 5.13trans-1,3-Dichloropropylene

"57.0 50.0 3084-123114 3.30Trichloroethylene

"58.8 50.0 3062-140118 0.998Trichlorofluoromethane

"45.4 50.0 3052-13090.8 28.1Vinyl Chloride

" 50.0 77-125Surrogate: SURR: 1,2-Dichloroethane-d4 98.449.2

" 50.0 85-120Surrogate: SURR: Toluene-d8 10150.6

" 50.0 76-130Surrogate: SURR: p-Bromofluorobenzene 10351.4

Batch BH11616 - EPA 5035A

Blank (BH11616-BLK1) Prepared & Analyzed: 08/25/2021

ug/kg wetND 5.01,1,1,2-Tetrachloroethane

"ND 5.01,1,1-Trichloroethane

"ND 5.01,1,2,2-Tetrachloroethane

"ND 5.01,1,2-Trichloro-1,2,2-trifluoroethane (Freon 

113)

"ND 5.01,1,2-Trichloroethane

"ND 5.01,1-Dichloroethane

"ND 5.01,1-Dichloroethylene

"ND 5.01,2,3-Trichlorobenzene

"ND 5.01,2,3-Trichloropropane

"ND 5.01,2,4-Trichlorobenzene

"ND 5.01,2,4-Trimethylbenzene

"ND 5.01,2-Dibromo-3-chloropropane

"ND 5.01,2-Dibromoethane

"ND 5.01,2-Dichlorobenzene

"ND 5.01,2-Dichloroethane

"ND 5.01,2-Dichloropropane

"ND 5.01,3,5-Trimethylbenzene

"ND 5.01,3-Dichlorobenzene

"ND 5.01,4-Dichlorobenzene

"ND 1001,4-Dioxane

"ND 5.02-Butanone

"ND 5.02-Hexanone

"ND 5.04-Methyl-2-pentanone

"ND 10Acetone

"ND 10Acrolein

"ND 5.0Acrylonitrile

"ND 5.0Benzene

"ND 5.0Bromochloromethane
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Result Limit

Reporting

Units Level

Spike

Result

Source*

%REC

%REC

Limits RPD

RPD

Limit Flag  Analyte

Volatile Organic Compounds by GC/MS - Quality Control Data

York Analytical Laboratories, Inc.

Flag 

Batch BH11616 - EPA 5035A

Blank (BH11616-BLK1) Prepared & Analyzed: 08/25/2021

ug/kg wetND 5.0Bromodichloromethane

"ND 5.0Bromoform

"ND 5.0Bromomethane

"ND 5.0Carbon disulfide

"ND 5.0Carbon tetrachloride

"ND 5.0Chlorobenzene

"ND 5.0Chloroethane

"ND 5.0Chloroform

"ND 5.0Chloromethane

"ND 5.0cis-1,2-Dichloroethylene

"ND 5.0cis-1,3-Dichloropropylene

"ND 5.0Cyclohexane

"ND 5.0Dibromochloromethane

"ND 5.0Dibromomethane

"ND 5.0Dichlorodifluoromethane

"ND 5.0Ethyl Benzene

"ND 5.0Hexachlorobutadiene

"ND 5.0Isopropylbenzene

"ND 5.0Methyl acetate

"ND 5.0Methyl tert-butyl ether (MTBE)

"ND 5.0Methylcyclohexane

"ND 10Methylene chloride

"ND 5.0n-Butylbenzene

"ND 5.0n-Propylbenzene

"ND 5.0o-Xylene

"ND 10p- & m- Xylenes

"ND 5.0p-Isopropyltoluene

"ND 5.0sec-Butylbenzene

"ND 5.0Styrene

"ND 5.0tert-Butyl alcohol (TBA)

"ND 5.0tert-Butylbenzene

"ND 5.0Tetrachloroethylene

"ND 5.0Toluene

"ND 5.0trans-1,2-Dichloroethylene

"ND 5.0trans-1,3-Dichloropropylene

"ND 5.0Trichloroethylene

"ND 5.0Trichlorofluoromethane

"ND 5.0Vinyl Chloride

"ND 15Xylenes, Total

ug/L 50.0 77-125Surrogate: SURR: 1,2-Dichloroethane-d4 12462.2

" 50.0 85-120Surrogate: SURR: Toluene-d8 98.949.5

" 50.0 76-130Surrogate: SURR: p-Bromofluorobenzene 97.248.6
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Result Limit

Reporting

Units Level

Spike

Result

Source*

%REC

%REC

Limits RPD

RPD

Limit Flag  Analyte

Volatile Organic Compounds by GC/MS - Quality Control Data

York Analytical Laboratories, Inc.

Flag 

Batch BH11616 - EPA 5035A

LCS (BH11616-BS1) Prepared & Analyzed: 08/25/2021

ug/L57.1 50.0 75-1291141,1,1,2-Tetrachloroethane

"56.5 50.0 71-1371131,1,1-Trichloroethane

"57.7 50.0 79-1291151,1,2,2-Tetrachloroethane

"60.7 50.0 58-1461211,1,2-Trichloro-1,2,2-trifluoroethane (Freon 

113)

"57.8 50.0 83-1231161,1,2-Trichloroethane

"56.1 50.0 75-1301121,1-Dichloroethane

"63.1 50.0 64-1371261,1-Dichloroethylene

"59.2 50.0 81-1401181,2,3-Trichlorobenzene

"57.2 50.0 81-1261141,2,3-Trichloropropane

"61.7 50.0 80-1411231,2,4-Trichlorobenzene

"55.5 50.0 84-1251111,2,4-Trimethylbenzene

"59.4 50.0 74-1421191,2-Dibromo-3-chloropropane

"58.1 50.0 86-1231161,2-Dibromoethane

"56.7 50.0 85-1221131,2-Dichlorobenzene

"61.4 50.0 71-1331231,2-Dichloroethane

"57.3 50.0 81-1221151,2-Dichloropropane

"56.2 50.0 82-1261121,3,5-Trimethylbenzene

"54.3 50.0 84-1241091,3-Dichlorobenzene

"54.3 50.0 84-1241091,4-Dichlorobenzene

"1080 1050 10-2281031,4-Dioxane

"52.2 50.0 58-1471042-Butanone

"61.7 50.0 70-1391232-Hexanone

"60.6 50.0 72-1321214-Methyl-2-pentanone

"44.6 50.0 36-15589.1Acetone

"65.3 50.0 10-238131Acrolein

"59.3 50.0 66-141119Acrylonitrile

"58.0 50.0 77-127116Benzene

"60.6 50.0 74-129121Bromochloromethane

"58.7 50.0 81-124117Bromodichloromethane

"59.9 50.0 80-136120Bromoform

"69.5 50.0 32-177139Bromomethane

"59.8 50.0 10-136120Carbon disulfide

"61.8 50.0 66-143124Carbon tetrachloride

"56.6 50.0 86-120113Chlorobenzene

"67.7 50.0 51-142135Chloroethane

"58.7 50.0 76-131117Chloroform

"60.1 50.0 49-132120Chloromethane

"59.4 50.0 74-132119cis-1,2-Dichloroethylene

"58.5 50.0 81-129117cis-1,3-Dichloropropylene

"50.8 50.0 70-130102Cyclohexane

"59.1 50.0 10-200118Dibromochloromethane

"59.0 50.0 83-124118Dibromomethane

"74.4 50.0 28-158149Dichlorodifluoromethane

"58.0 50.0 84-125116Ethyl Benzene

"53.2 50.0 83-133106Hexachlorobutadiene

"53.8 50.0 81-127108Isopropylbenzene

"55.3 50.0 41-143111Methyl acetate

"60.7 50.0 74-131121Methyl tert-butyl ether (MTBE)

"57.9 50.0 70-130116Methylcyclohexane

"60.5 50.0 57-141121Methylene chloride
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Result Limit
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Units Level
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Result
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Limit Flag  Analyte

Volatile Organic Compounds by GC/MS - Quality Control Data

York Analytical Laboratories, Inc.

Flag 

Batch BH11616 - EPA 5035A

LCS (BH11616-BS1) Prepared & Analyzed: 08/25/2021

ug/L67.8 50.0 80-130136 High Biasn-Butylbenzene

"54.4 50.0 74-136109n-Propylbenzene

"58.3 50.0 83-123117o-Xylene

"117 100 82-128117p- & m- Xylenes

"55.8 50.0 85-125112p-Isopropyltoluene

"55.5 50.0 83-125111sec-Butylbenzene

"61.4 50.0 86-126123Styrene

"100 250 70-13040.1 Low Biastert-Butyl alcohol (TBA)

"46.3 50.0 80-12792.6tert-Butylbenzene

"45.3 50.0 80-12990.5Tetrachloroethylene

"56.6 50.0 85-121113Toluene

"62.4 50.0 72-132125trans-1,2-Dichloroethylene

"61.2 50.0 78-132122trans-1,3-Dichloropropylene

"57.4 50.0 84-123115Trichloroethylene

"65.0 50.0 62-140130Trichlorofluoromethane

"64.9 50.0 52-130130Vinyl Chloride

" 50.0 77-125Surrogate: SURR: 1,2-Dichloroethane-d4 10653.2

" 50.0 85-120Surrogate: SURR: Toluene-d8 98.249.1

" 50.0 76-130Surrogate: SURR: p-Bromofluorobenzene 98.749.4

LCS Dup (BH11616-BSD1) Prepared & Analyzed: 08/25/2021

ug/L47.0 50.0 3075-12993.9 19.61,1,1,2-Tetrachloroethane

"44.0 50.0 3071-13788.0 24.81,1,1-Trichloroethane

"53.2 50.0 3079-129106 8.101,1,2,2-Tetrachloroethane

"47.0 50.0 3058-14694.0 25.41,1,2-Trichloro-1,2,2-trifluoroethane (Freon 

113)

"47.3 50.0 3083-12394.6 20.01,1,2-Trichloroethane

"47.0 50.0 3075-13094.1 17.51,1-Dichloroethane

"52.8 50.0 3064-137106 17.81,1-Dichloroethylene

"52.2 50.0 3081-140104 12.61,2,3-Trichlorobenzene

"53.0 50.0 3081-126106 7.751,2,3-Trichloropropane

"55.3 50.0 3080-141111 10.91,2,4-Trichlorobenzene

"49.0 50.0 3084-12597.9 12.61,2,4-Trimethylbenzene

"56.9 50.0 3074-142114 4.271,2-Dibromo-3-chloropropane

"48.8 50.0 3086-12397.6 17.31,2-Dibromoethane

"47.4 50.0 3085-12294.8 18.01,2-Dichlorobenzene

"51.0 50.0 3071-133102 18.61,2-Dichloroethane

"48.2 50.0 3081-12296.3 17.31,2-Dichloropropane

"50.9 50.0 3082-126102 9.771,3,5-Trimethylbenzene

"46.7 50.0 3084-12493.4 14.91,3-Dichlorobenzene

"47.2 50.0 3084-12494.5 13.91,4-Dichlorobenzene

"1130 1050 3010-228107 3.791,4-Dioxane

"52.8 50.0 3058-147106 1.032-Butanone

"58.9 50.0 3070-139118 4.732-Hexanone

"55.4 50.0 3072-132111 9.004-Methyl-2-pentanone

"40.9 50.0 3036-15581.8 8.59Acetone

"53.3 50.0 3010-238107 20.3Acrolein

"52.7 50.0 3066-141105 11.9Acrylonitrile

"49.5 50.0 3077-12799.0 15.7Benzene

"49.6 50.0 3074-12999.2 20.0Bromochloromethane

"48.6 50.0 3081-12497.3 18.7Bromodichloromethane
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Result Limit
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Volatile Organic Compounds by GC/MS - Quality Control Data

York Analytical Laboratories, Inc.

Flag 

Batch BH11616 - EPA 5035A

LCS Dup (BH11616-BSD1) Prepared & Analyzed: 08/25/2021

ug/L50.0 50.0 3080-136100 18.0Bromoform

"56.0 50.0 3032-177112 21.5Bromomethane

"45.2 50.0 3010-13690.4 27.8Carbon disulfide

"51.8 50.0 3066-143104 17.6Carbon tetrachloride

"48.2 50.0 3086-12096.5 16.0Chlorobenzene

"52.6 50.0 3051-142105 25.0Chloroethane

"49.6 50.0 3076-13199.3 16.8Chloroform

"47.6 50.0 3049-13295.2 23.2Chloromethane

"49.6 50.0 3074-13299.2 18.0cis-1,2-Dichloroethylene

"48.4 50.0 3081-12996.7 19.0cis-1,3-Dichloropropylene

"44.1 50.0 3070-13088.2 14.0Cyclohexane

"48.7 50.0 3010-20097.4 19.3Dibromochloromethane

"48.9 50.0 3083-12497.7 18.7Dibromomethane

"59.9 50.0 3028-158120 21.7Dichlorodifluoromethane

"49.2 50.0 3084-12598.4 16.3Ethyl Benzene

"51.4 50.0 3083-133103 3.59Hexachlorobutadiene

"49.2 50.0 3081-12798.4 8.91Isopropylbenzene

"47.8 50.0 3041-14395.6 14.5Methyl acetate

"46.7 50.0 3074-13193.4 26.1Methyl tert-butyl ether (MTBE)

"50.8 50.0 3070-130102 13.1Methylcyclohexane

"46.6 50.0 3057-14193.1 26.1Methylene chloride

"60.5 50.0 3080-130121 11.3n-Butylbenzene

"50.6 50.0 3074-136101 7.23n-Propylbenzene

"49.0 50.0 3083-12398.1 17.2o-Xylene

"99.6 100 3082-12899.6 15.6p- & m- Xylenes

"50.2 50.0 3085-125100 10.7p-Isopropyltoluene

"50.6 50.0 3083-125101 9.24sec-Butylbenzene

"50.9 50.0 3086-126102 18.7Styrene

"86.9 250 3070-13034.8 14.3Low Biastert-Butyl alcohol (TBA)

"41.7 50.0 3080-12783.3 10.6tert-Butylbenzene

"40.0 50.0 3080-12980.0 12.4Tetrachloroethylene

"48.7 50.0 3085-12197.3 15.0Toluene

"49.8 50.0 3072-13299.6 22.5trans-1,2-Dichloroethylene

"50.2 50.0 3078-132100 19.9trans-1,3-Dichloropropylene

"49.8 50.0 3084-12399.7 14.2Trichloroethylene

"52.9 50.0 3062-140106 20.5Trichlorofluoromethane

"50.3 50.0 3052-130101 25.3Vinyl Chloride

" 50.0 77-125Surrogate: SURR: 1,2-Dichloroethane-d4 10451.9

" 50.0 85-120Surrogate: SURR: Toluene-d8 99.849.9

" 50.0 76-130Surrogate: SURR: p-Bromofluorobenzene 10452.1
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Semivolatile Organic Compounds by GC/MS - Quality Control Data

York Analytical Laboratories, Inc.

Flag 

OC_2]Semivolatile Organic Compounds by GC/MS EPA 8270D[TOC]

Batch BH11507 - EPA 3546 SVOA

Blank (BH11507-BLK1) Prepared: 08/26/2021 Analyzed: 08/27/2021

ug/kg wetND 41.61,1-Biphenyl

"ND 83.01,2,4,5-Tetrachlorobenzene

"ND 41.61,2,4-Trichlorobenzene

"ND 41.61,2-Dichlorobenzene

"ND 41.61,2-Diphenylhydrazine (as Azobenzene)

"ND 41.61,3-Dichlorobenzene

"ND 41.61,4-Dichlorobenzene

"ND 83.02,3,4,6-Tetrachlorophenol

"ND 41.62,4,5-Trichlorophenol

"ND 41.62,4,6-Trichlorophenol

"ND 41.62,4-Dichlorophenol

"ND 41.62,4-Dimethylphenol

"ND 83.02,4-Dinitrophenol

"ND 41.62,4-Dinitrotoluene

"ND 41.62,6-Dinitrotoluene

"ND 41.62-Chloronaphthalene

"ND 41.62-Chlorophenol

"ND 41.62-Methylnaphthalene

"ND 41.62-Methylphenol

"ND 83.02-Nitroaniline

"ND 41.62-Nitrophenol

"ND 41.63- & 4-Methylphenols

"ND 41.63,3-Dichlorobenzidine

"ND 83.03-Nitroaniline

"ND 83.04,6-Dinitro-2-methylphenol

"ND 41.64-Bromophenyl phenyl ether

"ND 41.64-Chloro-3-methylphenol

"ND 41.64-Chloroaniline

"ND 41.64-Chlorophenyl phenyl ether

"ND 83.04-Nitroaniline

"ND 83.04-Nitrophenol

"ND 41.6Acenaphthene

"ND 41.6Acenaphthylene

"ND 41.6Acetophenone

"ND 166Aniline

"ND 41.6Anthracene

"ND 41.6Atrazine

"ND 41.6Benzaldehyde

"ND 166Benzidine

"ND 41.6Benzo(a)anthracene

"ND 41.6Benzo(a)pyrene

"ND 41.6Benzo(b)fluoranthene

"ND 41.6Benzo(g,h,i)perylene

"ND 41.6Benzo(k)fluoranthene

"ND 41.6Benzoic acid

"ND 41.6Benzyl alcohol

"ND 41.6Benzyl butyl phthalate

"ND 41.6Bis(2-chloroethoxy)methane

"ND 41.6Bis(2-chloroethyl)ether

"ND 41.6Bis(2-chloroisopropyl)ether

"ND 41.6Bis(2-ethylhexyl)phthalate
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Result Limit

Reporting

Units Level

Spike

Result

Source*

%REC

%REC

Limits RPD

RPD

Limit Flag  Analyte

Semivolatile Organic Compounds by GC/MS - Quality Control Data

York Analytical Laboratories, Inc.

Flag 

Batch BH11507 - EPA 3546 SVOA

Blank (BH11507-BLK1) Prepared: 08/26/2021 Analyzed: 08/27/2021

ug/kg wetND 83.0Caprolactam

"ND 41.6Carbazole

"ND 41.6Chrysene

"ND 41.6Dibenzo(a,h)anthracene

"ND 41.6Dibenzofuran

"ND 41.6Diethyl phthalate

"ND 41.6Dimethyl phthalate

"ND 41.6Di-n-butyl phthalate

"ND 41.6Di-n-octyl phthalate

"ND 41.6Fluoranthene

"ND 41.6Fluorene

"ND 41.6Hexachlorobenzene

"ND 41.6Hexachlorobutadiene

"ND 41.6Hexachlorocyclopentadiene

"ND 41.6Hexachloroethane

"ND 41.6Indeno(1,2,3-cd)pyrene

"ND 41.6Isophorone

"ND 41.6Naphthalene

"ND 41.6Nitrobenzene

"ND 41.6N-Nitrosodimethylamine

"ND 41.6N-nitroso-di-n-propylamine

"ND 41.6N-Nitrosodiphenylamine

"ND 41.6Pentachlorophenol

"ND 41.6Phenanthrene

"ND 41.6Phenol

"ND 41.6Pyrene

" 1660 20-108Surrogate: SURR: 2-Fluorophenol 76.61270

" 1660 23-114Surrogate: SURR: Phenol-d5 71.61190

" 831 22-108Surrogate: SURR: Nitrobenzene-d5 80.8671

" 831 21-113Surrogate: SURR: 2-Fluorobiphenyl 81.2674

" 1660 19-110Surrogate: SURR: 2,4,6-Tribromophenol 1141900

" 831 24-116Surrogate: SURR: Terphenyl-d14 93.2774
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Result Limit

Reporting

Units Level

Spike

Result

Source*

%REC

%REC

Limits RPD

RPD

Limit Flag  Analyte

Semivolatile Organic Compounds by GC/MS - Quality Control Data

York Analytical Laboratories, Inc.

Flag 

Batch BH11507 - EPA 3546 SVOA

LCS (BH11507-BS1) Prepared: 08/26/2021 Analyzed: 08/27/2021

ug/kg wet632 41.6 831 18-11176.01,1-Biphenyl

"932 83.0 831 21-1311121,2,4,5-Tetrachlorobenzene

"781 41.6 831 10-14094.01,2,4-Trichlorobenzene

"676 41.6 831 34-10881.41,2-Dichlorobenzene

"696 41.6 831 17-13783.81,2-Diphenylhydrazine (as Azobenzene)

"657 41.6 831 33-11079.11,3-Dichlorobenzene

"688 41.6 831 32-10482.81,4-Dichlorobenzene

"811 83.0 831 30-13097.72,3,4,6-Tetrachlorophenol

"796 41.6 831 27-11895.82,4,5-Trichlorophenol

"778 41.6 831 31-12093.62,4,6-Trichlorophenol

"751 41.6 831 20-12790.42,4-Dichlorophenol

"748 41.6 831 14-13290.02,4-Dimethylphenol

"602 83.0 831 10-17172.42,4-Dinitrophenol

"765 41.6 831 34-13192.12,4-Dinitrotoluene

"810 41.6 831 31-12897.62,6-Dinitrotoluene

"686 41.6 831 31-11782.62-Chloronaphthalene

"682 41.6 831 33-11382.12-Chlorophenol

"769 41.6 831 12-13892.62-Methylnaphthalene

"685 41.6 831 10-13682.52-Methylphenol

"726 83.0 831 27-13287.42-Nitroaniline

"917 41.6 831 17-1291102-Nitrophenol

"587 41.6 831 29-10370.63- & 4-Methylphenols

"1640 41.6 831 22-149197 High Bias3,3-Dichlorobenzidine

"667 83.0 831 20-13380.33-Nitroaniline

"846 83.0 831 10-1431024,6-Dinitro-2-methylphenol

"806 41.6 831 29-12097.14-Bromophenyl phenyl ether

"743 41.6 831 24-12989.44-Chloro-3-methylphenol

"528 41.6 831 10-13263.64-Chloroaniline

"721 41.6 831 27-12486.84-Chlorophenyl phenyl ether

"660 83.0 831 16-12879.54-Nitroaniline

"623 83.0 831 10-14175.04-Nitrophenol

"685 41.6 831 30-12182.4Acenaphthene

"679 41.6 831 30-11581.7Acenaphthylene

"667 41.6 831 20-11280.3Acetophenone

"599 166 831 10-11972.1Aniline

"756 41.6 831 34-11891.1Anthracene

"805 41.6 831 26-11297.0Atrazine

"627 41.6 831 21-10075.5Benzaldehyde

"763 41.6 831 32-12291.9Benzo(a)anthracene

"802 41.6 831 29-13396.6Benzo(a)pyrene

"741 41.6 831 25-13389.2Benzo(b)fluoranthene

"747 41.6 831 10-14389.9Benzo(g,h,i)perylene

"714 41.6 831 25-12885.9Benzo(k)fluoranthene

"297 41.6 831 10-14035.8Benzoic acid

"662 41.6 831 30-11579.7Benzyl alcohol

"831 41.6 831 26-126100Benzyl butyl phthalate

"634 41.6 831 19-13276.4Bis(2-chloroethoxy)methane

"589 41.6 831 19-12570.9Bis(2-chloroethyl)ether

"519 41.6 831 20-13562.4Bis(2-chloroisopropyl)ether

"860 41.6 831 10-155104Bis(2-ethylhexyl)phthalate

"713 83.0 831 10-12785.8Caprolactam
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Result Limit

Reporting

Units Level

Spike

Result

Source*

%REC

%REC

Limits RPD

RPD

Limit Flag  Analyte

Semivolatile Organic Compounds by GC/MS - Quality Control Data

York Analytical Laboratories, Inc.

Flag 

Batch BH11507 - EPA 3546 SVOA

LCS (BH11507-BS1) Prepared: 08/26/2021 Analyzed: 08/27/2021

ug/kg wet695 41.6 831 35-12383.7Carbazole

"737 41.6 831 32-12388.7Chrysene

"835 41.6 831 10-136100Dibenzo(a,h)anthracene

"691 41.6 831 29-12183.2Dibenzofuran

"694 41.6 831 34-11683.5Diethyl phthalate

"732 41.6 831 35-12488.1Dimethyl phthalate

"763 41.6 831 31-11691.8Di-n-butyl phthalate

"1010 41.6 831 26-136121Di-n-octyl phthalate

"743 41.6 831 33-12289.5Fluoranthene

"700 41.6 831 29-12384.3Fluorene

"696 41.6 831 21-12483.8Hexachlorobenzene

"845 41.6 831 10-149102Hexachlorobutadiene

"462 41.6 831 10-12955.6Hexachlorocyclopentadiene

"680 41.6 831 28-10881.9Hexachloroethane

"985 41.6 831 10-135119Indeno(1,2,3-cd)pyrene

"675 41.6 831 20-13281.3Isophorone

"720 41.6 831 23-12486.6Naphthalene

"660 41.6 831 13-13279.5Nitrobenzene

"1230 41.6 831 11-129148 High BiasN-Nitrosodimethylamine

"626 41.6 831 24-11975.4N-nitroso-di-n-propylamine

"839 41.6 831 22-152101N-Nitrosodiphenylamine

"784 41.6 831 10-13994.4Pentachlorophenol

"695 41.6 831 33-12383.6Phenanthrene

"619 41.6 831 23-11574.5Phenol

"741 41.6 831 24-13089.2Pyrene

" 1660 20-108Surrogate: SURR: 2-Fluorophenol 77.71290

" 1660 23-114Surrogate: SURR: Phenol-d5 76.31270

" 831 22-108Surrogate: SURR: Nitrobenzene-d5 82.5685

" 831 21-113Surrogate: SURR: 2-Fluorobiphenyl 85.0706

" 1660 19-110Surrogate: SURR: 2,4,6-Tribromophenol 1222030

" 831 24-116Surrogate: SURR: Terphenyl-d14 96.6803
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Result Limit

Reporting

Units Level

Spike

Result

Source*

%REC

%REC

Limits RPD

RPD

Limit Flag  Analyte

Semivolatile Organic Compounds by GC/MS - Quality Control Data

York Analytical Laboratories, Inc.

Flag 

Batch BH11507 - EPA 3546 SVOA

Matrix Spike (BH11507-MS1) Prepared: 08/26/2021 Analyzed: 08/27/2021*Source sample: 21H1089-01 (Matrix Spike)

ug/kg dry510 88.1 881 ND 10-13057.91,1-Biphenyl

"707 176 881 ND 10-13380.21,2,4,5-Tetrachlorobenzene

"559 88.1 881 ND 10-12763.51,2,4-Trichlorobenzene

"459 88.1 881 ND 14-11152.11,2-Dichlorobenzene

"544 88.1 881 ND 10-14461.81,2-Diphenylhydrazine (as Azobenzene)

"435 88.1 881 ND 11-11149.41,3-Dichlorobenzene

"461 88.1 881 ND 10-10652.31,4-Dichlorobenzene

"643 176 881 ND 30-13073.02,3,4,6-Tetrachlorophenol

"606 88.1 881 ND 10-12768.82,4,5-Trichlorophenol

"588 88.1 881 ND 10-13266.72,4,6-Trichlorophenol

"575 88.1 881 ND 10-12865.32,4-Dichlorophenol

"561 88.1 881 ND 10-13763.72,4-Dimethylphenol

"184 176 881 ND 10-17120.92,4-Dinitrophenol

"600 88.1 881 ND 16-13568.12,4-Dinitrotoluene

"607 88.1 881 ND 18-13169.02,6-Dinitrotoluene

"557 88.1 881 ND 10-12963.32-Chloronaphthalene

"497 88.1 881 ND 15-11656.42-Chlorophenol

"612 88.1 881 ND 10-14769.52-Methylnaphthalene

"494 88.1 881 ND 10-13656.12-Methylphenol

"573 176 881 ND 10-13765.02-Nitroaniline

"662 88.1 881 ND 10-12975.12-Nitrophenol

"423 88.1 881 ND 10-12348.13- & 4-Methylphenols

"1020 88.1 881 ND 10-1551163,3-Dichlorobenzidine

"535 176 881 ND 12-13360.73-Nitroaniline

"312 176 881 ND 10-15535.44,6-Dinitro-2-methylphenol

"653 88.1 881 ND 14-12874.24-Bromophenyl phenyl ether

"586 88.1 881 ND 10-13466.54-Chloro-3-methylphenol

"430 88.1 881 ND 10-14548.84-Chloroaniline

"564 88.1 881 ND 14-13064.14-Chlorophenyl phenyl ether

"498 176 881 ND 10-14756.64-Nitroaniline

"400 176 881 ND 10-13745.44-Nitrophenol

"564 88.1 881 ND 10-14664.0Acenaphthene

"539 88.1 881 ND 10-13461.2Acenaphthylene

"503 88.1 881 ND 10-11657.1Acetophenone

"412 353 881 ND 10-12346.8Aniline

"595 88.1 881 ND 10-14267.6Anthracene

"551 88.1 881 ND 19-11562.6Atrazine

"486 88.1 881 ND 10-12555.2Benzaldehyde

"614 88.1 881 ND 10-15869.8Benzo(a)anthracene

"714 88.1 881 ND 10-18081.1Benzo(a)pyrene

"672 88.1 881 ND 10-20076.3Benzo(b)fluoranthene

"662 88.1 881 ND 10-13875.1Benzo(g,h,i)perylene

"626 88.1 881 ND 10-19771.1Benzo(k)fluoranthene

"157 88.1 881 ND 10-16617.8Benzoic acid

"476 88.1 881 ND 12-12454.1Benzyl alcohol

"654 88.1 881 ND 10-15474.2Benzyl butyl phthalate

"500 88.1 881 ND 10-13256.8Bis(2-chloroethoxy)methane

"423 88.1 881 ND 10-11948.1Bis(2-chloroethyl)ether

"376 88.1 881 ND 10-13942.7Bis(2-chloroisopropyl)ether

"6600 88.1 881 5110 10-167168 High BiasBis(2-ethylhexyl)phthalate

"470 176 881 ND 10-13253.4Caprolactam
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Result Limit

Reporting

Units Level

Spike

Result

Source*

%REC

%REC

Limits RPD

RPD

Limit Flag  Analyte

Semivolatile Organic Compounds by GC/MS - Quality Control Data

York Analytical Laboratories, Inc.

Flag 

Batch BH11507 - EPA 3546 SVOA

Matrix Spike (BH11507-MS1) Prepared: 08/26/2021 Analyzed: 08/27/2021*Source sample: 21H1089-01 (Matrix Spike)

ug/kg dry545 88.1 881 ND 10-16761.8Carbazole

"575 88.1 881 ND 10-15665.3Chrysene

"722 88.1 881 ND 10-13781.9Dibenzo(a,h)anthracene

"544 88.1 881 ND 10-14761.8Dibenzofuran

"562 88.1 881 ND 20-12063.8Diethyl phthalate

"587 88.1 881 ND 18-13166.6Dimethyl phthalate

"612 88.1 881 ND 10-13769.4Di-n-butyl phthalate

"1570 88.1 881 ND 10-180178Di-n-octyl phthalate

"565 88.1 881 ND 10-16064.2Fluoranthene

"554 88.1 881 ND 10-15762.9Fluorene

"570 88.1 881 ND 10-13764.7Hexachlorobenzene

"647 88.1 881 ND 10-13273.4Hexachlorobutadiene

"145 88.1 881 ND 10-10616.5Hexachlorocyclopentadiene

"466 88.1 881 ND 10-11053.0Hexachloroethane

"726 88.1 881 ND 10-14482.5Indeno(1,2,3-cd)pyrene

"522 88.1 881 ND 10-13259.3Isophorone

"543 88.1 881 ND 10-14161.7Naphthalene

"507 88.1 881 ND 10-13157.6Nitrobenzene

"867 88.1 881 ND 10-12698.4N-Nitrosodimethylamine

"464 88.1 881 ND 10-12552.7N-nitroso-di-n-propylamine

"665 88.1 881 ND 10-17775.5N-Nitrosodiphenylamine

"485 88.1 881 ND 10-15355.0Pentachlorophenol

"556 88.1 881 ND 10-14863.1Phenanthrene

"424 88.1 881 ND 10-12648.2Phenol

"588 88.1 881 ND 10-16566.7Pyrene

" 1760 20-108Surrogate: SURR: 2-Fluorophenol 49.5872

" 1760 23-114Surrogate: SURR: Phenol-d5 49.5872

" 881 22-108Surrogate: SURR: Nitrobenzene-d5 57.4506

" 881 21-113Surrogate: SURR: 2-Fluorobiphenyl 61.5542

" 1760 19-110Surrogate: SURR: 2,4,6-Tribromophenol 83.51470

" 881 24-116Surrogate: SURR: Terphenyl-d14 70.0617
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Result Limit

Reporting

Units Level

Spike

Result

Source*

%REC

%REC

Limits RPD

RPD

Limit Flag  Analyte

Semivolatile Organic Compounds by GC/MS - Quality Control Data

York Analytical Laboratories, Inc.

Flag 

Batch BH11507 - EPA 3546 SVOA

Matrix Spike Dup (BH11507-MSD1) Prepared: 08/26/2021 Analyzed: 08/27/2021*Source sample: 21H1089-01 (Matrix Spike Dup)

ug/kg dry466 88.1 881 ND 3010-13052.9 9.101,1-Biphenyl

"671 176 881 ND 3010-13376.2 5.221,2,4,5-Tetrachlorobenzene

"524 88.1 881 ND 3010-12759.4 6.641,2,4-Trichlorobenzene

"414 88.1 881 ND 3014-11147.0 10.21,2-Dichlorobenzene

"462 88.1 881 ND 3010-14452.4 16.41,2-Diphenylhydrazine (as Azobenzene)

"396 88.1 881 ND 3011-11145.0 9.331,3-Dichlorobenzene

"428 88.1 881 ND 3010-10648.6 7.291,4-Dichlorobenzene

"609 176 881 ND 3030-13069.2 5.402,3,4,6-Tetrachlorophenol

"581 88.1 881 ND 3010-12766.0 4.152,4,5-Trichlorophenol

"550 88.1 881 ND 3010-13262.5 6.562,4,6-Trichlorophenol

"518 88.1 881 ND 3010-12858.8 10.42,4-Dichlorophenol

"504 88.1 881 ND 3010-13757.3 10.62,4-Dimethylphenol

"260 176 881 ND 3010-17129.5 34.3 Non-dir.2,4-Dinitrophenol

"571 88.1 881 ND 3016-13564.9 4.812,4-Dinitrotoluene

"588 88.1 881 ND 3018-13166.7 3.302,6-Dinitrotoluene

"517 88.1 881 ND 3010-12958.7 7.482-Chloronaphthalene

"453 88.1 881 ND 3015-11651.4 9.202-Chlorophenol

"566 88.1 881 ND 3010-14764.2 7.892-Methylnaphthalene

"453 88.1 881 ND 3010-13651.4 8.632-Methylphenol

"543 176 881 ND 3010-13761.6 5.432-Nitroaniline

"630 88.1 881 ND 3010-12971.5 4.912-Nitrophenol

"402 88.1 881 ND 3010-12345.6 5.293- & 4-Methylphenols

"896 88.1 881 ND 3010-155102 13.03,3-Dichlorobenzidine

"485 176 881 ND 3012-13355.0 9.813-Nitroaniline

"427 176 881 ND 3010-15548.5 31.1 Non-dir.4,6-Dinitro-2-methylphenol

"600 88.1 881 ND 3014-12868.1 8.554-Bromophenyl phenyl ether

"553 88.1 881 ND 3010-13462.8 5.694-Chloro-3-methylphenol

"395 88.1 881 ND 3010-14544.8 8.554-Chloroaniline

"543 88.1 881 ND 3014-13061.6 3.954-Chlorophenyl phenyl ether

"481 176 881 ND 3010-14754.6 3.604-Nitroaniline

"502 176 881 ND 3010-13757.0 22.54-Nitrophenol

"533 88.1 881 ND 3010-14660.6 5.52Acenaphthene

"500 88.1 881 ND 3010-13456.7 7.60Acenaphthylene

"464 88.1 881 ND 3010-11652.6 8.16Acetophenone

"377 353 881 ND 3010-12342.8 8.93Aniline

"560 88.1 881 ND 3010-14263.6 6.10Anthracene

"504 88.1 881 ND 3019-11557.2 8.95Atrazine

"441 88.1 881 ND 3010-12550.1 9.73Benzaldehyde

"581 88.1 881 ND 3010-15866.0 5.54Benzo(a)anthracene

"655 88.1 881 ND 3010-18074.3 8.75Benzo(a)pyrene

"629 88.1 881 ND 3010-20071.4 6.61Benzo(b)fluoranthene

"606 88.1 881 ND 3010-13868.8 8.78Benzo(g,h,i)perylene

"575 88.1 881 ND 3010-19765.3 8.56Benzo(k)fluoranthene

"206 88.1 881 ND 3010-16623.4 27.1Benzoic acid

"425 88.1 881 ND 3012-12448.2 11.4Benzyl alcohol

"593 88.1 881 ND 3010-15467.4 9.72Benzyl butyl phthalate

"476 88.1 881 ND 3010-13254.0 5.05Bis(2-chloroethoxy)methane

"407 88.1 881 ND 3010-11946.2 3.90Bis(2-chloroethyl)ether

"345 88.1 881 ND 3010-13939.1 8.80Bis(2-chloroisopropyl)ether

"5490 88.1 881 5110 3010-16743.2 18.3Bis(2-ethylhexyl)phthalate

"454 176 881 ND 3010-13251.5 3.51Caprolactam
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Result Limit

Reporting

Units Level

Spike

Result

Source*

%REC

%REC

Limits RPD

RPD

Limit Flag  Analyte

Semivolatile Organic Compounds by GC/MS - Quality Control Data

York Analytical Laboratories, Inc.

Flag 

Batch BH11507 - EPA 3546 SVOA

Matrix Spike Dup (BH11507-MSD1) Prepared: 08/26/2021 Analyzed: 08/27/2021*Source sample: 21H1089-01 (Matrix Spike Dup)

ug/kg dry523 88.1 881 ND 3010-16759.4 4.09Carbazole

"545 88.1 881 ND 3010-15661.8 5.41Chrysene

"663 88.1 881 ND 3010-13775.3 8.45Dibenzo(a,h)anthracene

"526 88.1 881 ND 3010-14759.7 3.43Dibenzofuran

"543 88.1 881 ND 3020-12061.6 3.57Diethyl phthalate

"549 88.1 881 ND 3018-13162.3 6.70Dimethyl phthalate

"581 88.1 881 ND 3010-13765.9 5.20Di-n-butyl phthalate

"1360 88.1 881 ND 3010-180155 14.2Di-n-octyl phthalate

"560 88.1 881 ND 3010-16063.6 0.877Fluoranthene

"522 88.1 881 ND 3010-15759.3 5.89Fluorene

"541 88.1 881 ND 3010-13761.4 5.20Hexachlorobenzene

"594 88.1 881 ND 3010-13267.4 8.52Hexachlorobutadiene

"165 88.1 881 ND 3010-10618.7 12.7Hexachlorocyclopentadiene

"419 88.1 881 ND 3010-11047.6 10.7Hexachloroethane

"723 88.1 881 ND 3010-14482.1 0.486Indeno(1,2,3-cd)pyrene

"500 88.1 881 ND 3010-13256.7 4.41Isophorone

"520 88.1 881 ND 3010-14159.0 4.37Naphthalene

"490 88.1 881 ND 3010-13155.7 3.39Nitrobenzene

"820 88.1 881 ND 3010-12693.1 5.51N-Nitrosodimethylamine

"442 88.1 881 ND 3010-12550.2 4.82N-nitroso-di-n-propylamine

"609 88.1 881 ND 3010-17769.2 8.73N-Nitrosodiphenylamine

"475 88.1 881 ND 3010-15353.9 2.06Pentachlorophenol

"536 88.1 881 ND 3010-14860.9 3.61Phenanthrene

"383 88.1 881 ND 3010-12643.5 10.1Phenol

"538 88.1 881 ND 3010-16561.0 8.89Pyrene

" 1760 20-108Surrogate: SURR: 2-Fluorophenol 45.8807

" 1760 23-114Surrogate: SURR: Phenol-d5 44.9791

" 881 22-108Surrogate: SURR: Nitrobenzene-d5 54.9483

" 881 21-113Surrogate: SURR: 2-Fluorobiphenyl 58.1512

" 1760 19-110Surrogate: SURR: 2,4,6-Tribromophenol 78.21380

" 881 24-116Surrogate: SURR: Terphenyl-d14 64.0564
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Result Limit

Reporting

Units Level

Spike

Result

Source*

%REC

%REC

Limits RPD

RPD

Limit Flag  Analyte

Organochlorine Pesticides by GC/ECD - Quality Control Data

York Analytical Laboratories, Inc.

Flag 

OC_2]Organochlorine Pesticides by GC/ECD EPA 8081B[TOC]

Batch BH11594 - EPA 3550C

Blank (BH11594-BLK1) Prepared: 08/27/2021 Analyzed: 08/28/2021

ug/kg wetND 1.644,4'-DDD

"ND 1.644,4'-DDE

"ND 1.644,4'-DDT

"ND 1.64Aldrin

"ND 1.64alpha-BHC

"ND 1.64alpha-Chlordane

"ND 1.64beta-BHC

"ND 1.64delta-BHC

"ND 1.64Dieldrin

"ND 1.64Endosulfan I

"ND 1.64Endosulfan II

"ND 1.64Endosulfan sulfate

"ND 1.64Endrin

"ND 1.64Endrin aldehyde

"ND 1.64Endrin ketone

"ND 1.64gamma-BHC (Lindane)

"ND 1.64gamma-Chlordane

"ND 1.64Heptachlor

"ND 1.64Heptachlor epoxide

"ND 1.64Methoxychlor

"ND 164Toxaphene

" 66.4 30-150Surrogate: Decachlorobiphenyl 77.351.3

" 66.4 30-150Surrogate: Tetrachloro-m-xylene 87.558.1

LCS (BH11594-BS1) Prepared: 08/27/2021 Analyzed: 08/28/2021

ug/kg wet32.9 1.64 33.2 40-14099.14,4'-DDD

"21.0 1.64 33.2 40-14063.24,4'-DDE

"21.1 1.64 33.2 40-14063.54,4'-DDT

"34.5 1.64 33.2 40-140104Aldrin

"30.2 1.64 33.2 40-14090.9alpha-BHC

"33.7 1.64 33.2 40-140101alpha-Chlordane

"34.1 1.64 33.2 40-140103beta-BHC

"32.9 1.64 33.2 40-14098.9delta-BHC

"35.5 1.64 33.2 40-140107Dieldrin

"41.0 1.64 33.2 40-140123Endosulfan I

"35.9 1.64 33.2 40-140108Endosulfan II

"32.0 1.64 33.2 40-14096.2Endosulfan sulfate

"26.8 1.64 33.2 40-14080.7Endrin

"34.4 1.64 33.2 40-140104Endrin aldehyde

"35.9 1.64 33.2 40-140108Endrin ketone

"32.5 1.64 33.2 40-14097.7gamma-BHC (Lindane)

"34.0 1.64 33.2 40-140102gamma-Chlordane

"35.7 1.64 33.2 40-140108Heptachlor

"35.5 1.64 33.2 40-140107Heptachlor epoxide

"21.3 1.64 33.2 40-14064.2Methoxychlor

" 66.4 30-150Surrogate: Decachlorobiphenyl 83.455.4

" 66.4 30-150Surrogate: Tetrachloro-m-xylene 91.360.6
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Polychlorinated Biphenyls by GC/ECD - Quality Control Data

York Analytical Laboratories, Inc.

Flag 

OC_2]Polychlorinated Biphenyls by GC/ECD EPA 8082A[TOC]

Batch BH11594 - EPA 3550C

Blank (BH11594-BLK2) Prepared: 08/27/2021 Analyzed: 08/30/2021

mg/kg wetND 0.0166Aroclor 1016

"ND 0.0166Aroclor 1221

"ND 0.0166Aroclor 1232

"ND 0.0166Aroclor 1242

"ND 0.0166Aroclor 1248

"ND 0.0166Aroclor 1254

"ND 0.0166Aroclor 1260

"ND 0.0166Total PCBs

" 0.0664 30-120Surrogate: Tetrachloro-m-xylene 85.50.0568

" 0.0664 30-120Surrogate: Decachlorobiphenyl 62.50.0415

LCS (BH11594-BS2) Prepared: 08/27/2021 Analyzed: 08/30/2021

mg/kg wet0.314 0.0166 0.332 40-13094.5Aroclor 1016

"0.308 0.0166 0.332 40-13092.7Aroclor 1260

" 0.0664 30-120Surrogate: Tetrachloro-m-xylene 87.00.0578

" 0.0664 30-120Surrogate: Decachlorobiphenyl 64.50.0429

Batch Y1H3036 - BH11551

Aroclor Reference (Y1H3036-ARC1) Prepared & Analyzed: 08/30/2021

ug/mL 0.200Surrogate: Tetrachloro-m-xylene 89.00.178

" 0.200Surrogate: Decachlorobiphenyl 87.00.174
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Metals by ICP - Quality Control Data

York Analytical Laboratories, Inc.

Flag 

[TOC_2]Metals by ICP EPA 6010D[TOC]

Batch BH11530 - EPA 3050B

Blank (BH11530-BLK1) Prepared: 08/26/2021 Analyzed: 08/29/2021

mg/kg wetND 5.00Aluminum

"ND 2.50Antimony

"ND 1.50Arsenic

"ND 2.50Barium

"ND 0.050Beryllium

"ND 0.300Cadmium

"13.9 5.00Calcium

"ND 0.500Chromium

"ND 0.400Cobalt

"ND 2.00Copper

"ND 25.0Iron

"ND 0.500Lead

"ND 5.00Magnesium

"ND 0.500Manganese

"ND 1.00Nickel

"ND 5.00Potassium

"ND 2.50Selenium

"ND 0.500Silver

"ND 50.0Sodium

"ND 2.50Thallium

"ND 1.00Vanadium

"3.62 2.50Zinc

Duplicate (BH11530-DUP1) Prepared: 08/26/2021 Analyzed: 08/29/2021*Source sample: 21H1138-02 (Duplicate)

mg/kg dry11800 5.39 11900 350.646Aluminum

"ND 2.69 ND 35Antimony

"2.70 1.62 2.44 3510.3Arsenic

"67.1 2.69 68.3 351.78Barium

"ND 0.054 ND 35Beryllium

"ND 0.323 ND 35Cadmium

"13200 5.39 9670 3531.0Calcium

"20.7 0.539 20.6 350.278Chromium

"6.58 0.431 7.29 3510.3Cobalt

"20.7 2.15 22.0 356.21Copper

"15000 26.9 15100 350.495Iron

"38.7 0.539 43.7 3512.2Lead

"4110 5.39 3450 3517.5Magnesium

"343 0.539 376 359.37Manganese

"14.3 1.08 15.0 354.56Nickel

"1220 5.39 1320 357.59Potassium

"ND 2.69 ND 35Selenium

"ND 0.539 ND 35Silver

"674 53.9 640 355.17Sodium

"ND 2.69 ND 35Thallium

"26.5 1.08 27.3 352.92Vanadium

"51.6 2.69 52.5 351.58Zinc
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Metals by ICP - Quality Control Data

York Analytical Laboratories, Inc.

Flag 

Batch BH11530 - EPA 3050B

Matrix Spike (BH11530-MS1) Prepared: 08/26/2021 Analyzed: 08/29/2021*Source sample: 21H1138-02 (Matrix Spike)

mg/kg dry11300 5.39 215 11900 75-125NR Low BiasAluminum

"10.9 2.69 26.9 ND 75-12540.4 Low BiasAntimony

"221 1.62 215 2.44 75-125101Arsenic

"308 2.69 215 68.3 75-125111Barium

"5.25 0.054 5.39 ND 75-12597.5Beryllium

"5.79 0.323 5.39 ND 75-125107Cadmium

"9870 5.39 108 9670 75-125184 High BiasCalcium

"41.3 0.539 21.5 20.6 75-12595.9Chromium

"67.5 0.431 53.9 7.29 75-125112Cobalt

"52.6 2.15 26.9 22.0 75-125114Copper

"14400 26.9 108 15100 75-125NR Low BiasIron

"101 0.539 53.9 43.7 75-125106Lead

"3400 5.39 108 3450 75-125NR Low BiasMagnesium

"415 0.539 53.9 376 75-12572.1 Low BiasManganese

"76.5 1.08 53.9 15.0 75-125114Nickel

"1330 5.39 108 1320 75-1259.38 Low BiasPotassium

"182 2.69 215 ND 75-12584.3Selenium

"5.33 0.539 5.39 ND 75-12599.0Silver

"752 53.9 108 640 75-125104Sodium

"210 2.69 215 ND 75-12597.2Thallium

"82.8 1.08 53.9 27.3 75-125103Vanadium

"109 2.69 53.9 52.5 75-125105Zinc

Post Spike (BH11530-PS1) Prepared: 08/26/2021 Analyzed: 08/29/2021*Source sample: 21H1138-02 (Post Spike)

ug/mL113 2.00 111 75-125133 High BiasAluminum

"0.302 0.250 0.004 75-125119Antimony

"2.10 2.00 0.023 75-125104Arsenic

"2.91 2.00 0.634 75-125114Barium

"0.049 0.0500 -0.007 75-12597.5Beryllium

"0.054 0.0500 0.0006 75-125107Cadmium

"91.2 1.00 89.7 75-125152 High BiasCalcium

"0.403 0.200 0.191 75-125106Chromium

"0.637 0.500 0.068 75-125114Cobalt

"0.497 0.250 0.204 75-125117Copper

"140 1.00 140 75-125NR Low BiasIron

"0.964 0.500 0.406 75-125112Lead

"32.9 1.00 32.0 75-12588.3Magnesium

"4.04 0.500 3.49 75-125109Manganese

"0.724 0.500 0.139 75-125117Nickel

"13.3 1.00 12.2 75-125111Potassium

"1.70 2.00 -0.136 75-12584.9Selenium

"0.055 0.0500 0.0002 75-125110Silver

"7.08 1.00 5.94 75-125114Sodium

"1.97 2.00 -0.043 75-12598.6Thallium

"0.800 0.500 0.253 75-125109Vanadium

"1.03 0.500 0.487 75-125109Zinc
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Metals by ICP - Quality Control Data

York Analytical Laboratories, Inc.

Flag 

Batch BH11530 - EPA 3050B

Reference (BH11530-SRM1) Prepared: 08/26/2021 Analyzed: 08/29/2021

mg/kg wet9700 5.00 8130 50.1-150.2119Aluminum

"77.9 2.50 134 22.2-254.558.2Antimony

"169 1.50 156 88.9-130.2108Arsenic

"276 2.50 239 74.6-124.6115Barium

"196 0.050 169 75.2-125.5116Beryllium

"158 0.300 137 74.8-124.4115Cadmium

"5270 5.00 4760 72.7-127.3111Calcium

"169 0.500 154 70.1-129.9110Chromium

"144 0.400 121 75.1-125.3119Cobalt

"65.4 2.00 54.9 74.8-124.5119Copper

"15100 25.0 14100 37.2-162.9107Iron

"144 0.500 130 68.8-131.4111Lead

"2570 5.00 2320 62.1-137.9111Magnesium

"331 0.500 269 74.9-125.1123Manganese

"76.4 1.00 53.9 70-130.2142 High BiasNickel

"2290 5.00 2020 59.5-141113Potassium

"142 2.50 167 68-132.685.0Selenium

"34.5 0.500 33.6 67.2-133.2103Silver

"153 50.0 133 35.8-164.2115Sodium

"116 2.50 112 66-134.1104Thallium

"65.7 1.00 62.6 67.4-132.1105Vanadium

"172 2.50 158 69.9-129.8109Zinc
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Mercury by EPA 7000/200 Series Methods - Quality Control Data

York Analytical Laboratories, Inc.

Flag 

 7000/200 Series Methods EPA 7473[TOC]

Batch BH11497 - EPA 7473 soil

Blank (BH11497-BLK1) Prepared & Analyzed: 08/26/2021

mg/kg wetND 0.0300Mercury

Duplicate (BH11497-DUP1) Prepared & Analyzed: 08/26/2021*Source sample: 21H1045-09 (Duplicate)

mg/kg dryND 0.0306 0.0337 35Mercury

Matrix Spike (BH11497-MS1) Prepared & Analyzed: 08/26/2021*Source sample: 21H1045-09 (Matrix Spike)

mg/kg0.468 0.500 0.0330 75-12587.0Mercury

Reference (BH11497-SRM1) Prepared & Analyzed: 08/26/2021

mg/kg25.312 27.2 59.9-140.193.1Mercury
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Wet Chemistry Parameters - Quality Control Data

York Analytical Laboratories, Inc.

Flag 

et Chemistry Parameters EPA 7196A[TOC]

Batch BH11290 - EPA SW846-3060

Blank (BH11290-BLK1) Prepared: 08/24/2021 Analyzed: 08/25/2021

mg/kg wetND 0.500Chromium, Hexavalent

Duplicate (BH11290-DUP1) Prepared: 08/24/2021 Analyzed: 08/25/2021*Source sample: 21H1047-03 (B-3)

mg/kg dryND 0.603 ND 35Chromium, Hexavalent

Matrix Spike (BH11290-MS1) Prepared: 08/24/2021 Analyzed: 08/25/2021*Source sample: 21H1047-03 (B-3)

mg/kg dry7.72 0.603 24.1 ND 75-12532.0 Low BiasChromium, Hexavalent

Matrix Spike (BH11290-MS2) Prepared: 08/24/2021 Analyzed: 08/25/2021*Source sample: 21H1047-03 (B-3)

mg/kg dry4.87 0.603 24.1 ND 75-12520.2 Low BiasChromium, Hexavalent

Reference (BH11290-SRM1) Prepared: 08/24/2021 Analyzed: 08/25/2021

mg/L99.3 109 30-169.791.1Chromium, Hexavalent

Batch BH11372 - EPA SW846-3060

Blank (BH11372-BLK1) Prepared & Analyzed: 08/25/2021

mg/kg wetND 0.500Chromium, Hexavalent

Duplicate (BH11372-DUP1) Prepared & Analyzed: 08/25/2021*Source sample: 21H1075-01 (Duplicate)

mg/kg dryND 0.535 ND 35Chromium, Hexavalent

Matrix Spike (BH11372-MS1) Prepared & Analyzed: 08/25/2021*Source sample: 21H1075-01 (Matrix Spike)

mg/kg dry16.8 0.535 21.4 ND 75-12578.4Chromium, Hexavalent

Matrix Spike (BH11372-MS2) Prepared & Analyzed: 08/25/2021*Source sample: 21H1075-01 (Matrix Spike)

mg/kg dry16.8 0.535 21.4 ND 75-12578.4Chromium, Hexavalent
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Wet Chemistry Parameters - Quality Control Data

York Analytical Laboratories, Inc.

Flag 

Batch BH11372 - EPA SW846-3060

Reference (BH11372-SRM1) Prepared & Analyzed: 08/25/2021

mg/L89.5 109 30-169.782.1Chromium, Hexavalent

Batch BH11421 - Analysis Preparation Soil

Blank (BH11421-BLK1) Prepared & Analyzed: 08/25/2021

mg/kg wetND 0.500Cyanide, total

Duplicate (BH11421-DUP1) Prepared & Analyzed: 08/25/2021*Source sample: 21H1045-09 (Duplicate)

mg/kg dryND 0.511 ND 15Cyanide, total

Matrix Spike (BH11421-MS1) Prepared & Analyzed: 08/25/2021*Source sample: 21H1045-09 (Matrix Spike)

mg/kg dry9.61 0.511 10.2 ND 79.6-10794.1Cyanide, total

Reference (BH11421-SRM1) Prepared & Analyzed: 08/25/2021

ug/mL110 91.9 42.22-159.96119Cyanide, total
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Miscellaneous Physical Parameters - Quality Control Data

York Analytical Laboratories, Inc.

Flag 

OC_2]Miscellaneous Physical Parameters SM 2540G[TOC]

Batch BH11515 - % Solids Prep

Duplicate (BH11515-DUP1) Prepared & Analyzed: 08/26/2021*Source sample: 21H1213-05 (Duplicate)

%95.0 0.100 94.4 200.656% Solids
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Volatile Analysis Sample Containers

Volatile Sample ContainerClient Sample IDLab ID

21H1047-01 40mL  Vial with Stir Bar-Cool 4° CB-1

21H1047-02 40mL 01_Clear Vial Cool to 4° CB-2

21H1047-03 40mL  Vial with Stir Bar-Cool 4° CB-3

21H1047-04 40mL  Vial with Stir Bar-Cool 4° CB-4

21H1047-05 40mL  Vial with Stir Bar-Cool 4° CB-5

21H1047-06 40mL  Vial with Stir Bar-Cool 4° CB-6

21H1047-07 40mL  Vial with Stir Bar-Cool 4° CB-7

21H1047-08 40mL  Vial with Stir Bar-Cool 4° CB-8
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[TOC_1]Notes and Specific Data Flags[Sample and Data Qualifiers Relating to This Work Order

S-08 The recovery of this surrogate was outside of QC limits.

QR-03 The RPD value for the sample duplicate or MS/MSD was outside of QC acceptance limits due to matrix interference. QC batch 

accepted based on LCS and/or LCSD recovery and/or RPD values.

QR-02 The RPD result exceeded the QC control limits; however, both percent recoveries were acceptable. Sample results for the QC batch 

were accepted based on percent recoveries and completeness of QC data.

QM-07 The spike recovery was outside acceptance limits for the MS and/or MSD.  The batch was accepted based on acceptable LCS 

recovery.

QM-05 The spike recovery was outside acceptance limits for the MS and/or MSD due to matrix interference. The LCS and/or LCSD were 

within acceptance limits showing that the laboratory is in control and the data are acceptable.

QL-02 This LCS analyte is outside Laboratory Recovery limits due the analyte behavior using the referenced method.  The reference 

method has certain limitations with respect to analytes of this nature.

M-SPKM The spike recovery is not within acceptance windows due to sample non-homogeneity, or matrix interference.

M-ICV1 The recovery for this element in the Initial Calibration Verification (ICV) exceeded  110% of the expected value.  Positive 

detections may be biased high.

J Detected  below the Reporting Limit but greater than or equal to the Method Detection Limit (MDL/LOD) or in the case of a TIC, 

the result is an estimated concentration.

ICV-E The value reported is ESTIMATED.  The value is estimated due to its behavior during initial calibration verification (recovery 

exceeded 30% of expected value).

E The concentration indicated for this analyte is an estimated value above the calibration range of the instrument. This value is 

considered an estimate.

CCV-E The value reported is ESTIMATED.  The value is estimated due to its behavior during continuing calibration verification (>20% 

Difference for average Rf or >20% Drift for quadratic fit).

B Analyte is found in the associated analysis batch blank. For volatiles, methylene chloride and acetone are common lab 

contaminants.

Relative Percent DifferenceRPD

Not reportedNR

NOT DETECTED - the analyte is not detected at the Reported to level (LOQ/RL or LOD/MDL)ND

Wet The data has been reported on an as-received (wet weight) basis

REPORTING LIMIT - the minimum reportable value based upon the lowest point in the analyte calibration curve.

METHOD DETECTION LIMIT -  a statistically derived estimate of the minimum amount of a substance an analytical system can reliably detect with a 99% 

confidence that the concentration of the substance is greater than zero.  This is based upon 40 CFR Part 136 Appendix B and applies only to EPA 600 and 200 

series methods.

RL

MDL

*

LOQ LIMIT OF QUANTITATION - the minimum concentration of a target analyte that can be reported within a specified degree of confidence .  This is the lowest 

point in an analyte calibration curve that has been subjected to all steps of the processing/analysis and verified to meet defined criteria. This is based upon 

NELAC 2009 Standards and applies to all analyses.

LOD LIMIT OF DETECTION - a verified estimate of the minimum concentration of a substance in a given matrix that an analytical process can reliably detect.  

This is based upon NELAC 2009 Standards and applies to all analyses conducted under the auspices of EPA SW-846.

Reported to This indicates that the data for a particular analysis is reported to either the LOD/MDL, or the LOQ/RL.  In cases where the "Reported to" is located above the 

LOD/MDL, any value between this and the LOQ represents an estimated value which is  "J" flagged accordingly. This applies to volatile and semi-volatile 

target compounds only.

Analyte is not certified or the state of the samples origination does not offer certification for the Analyte .

Definitions and Other Explanations
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Low Bias flag indicates that the recovery of the flagged analyte is below the laboratory or regulatory lower control limit.  The data user should take note 

that this analyte may be biased low but should evaluate multiple lines of evidence including the LCS and site-specific MS/MSD data to draw bias 

conclusions.  In cases where no site-specific MS/MSD was requested, only the LCS data can be used to evaluate such bias.

Low Bias

High Bias flag indicates that the recovery of the flagged analyte is above the laboratory or regulatory upper control limit.  The data user should take 

note that this analyte may be biased high but should evaluate multiple lines of evidence including the LCS and site-specific MS/MSD data to draw bias 

conclusions.  In cases where no site-specific MS/MSD was requested, only the LCS data can be used to evaluate such bias.

High Bias

Non-Dir. Non-dir. flag (Non-Directional Bias ) indicates that the Relative Percent Difference (RPD) (a measure of precision) among the MS and MSD data is 

outside the laboratory or regulatory control limit.  This alerts the data user where the MS and MSD are from site-specific samples that the RPD is high due to 

either non-homogeneous distribution of target analyte between the MS/MSD or indicates poor reproducibility for other reasons.

If EPA SW-846 method 8270 is included herein it is noted that the target compound N-nitrosodiphenylamine (NDPA) decomposes in the gas chromatographic inlet and 

cannot be separated from diphenylamine (DPA).  These results could actually represent 100% DPA, 100% NDPA or some combination of the two.  For this reason, York 

reports the combined result for n-nitrosodiphenylamine and diphenylamine for either of these compounds as a combined concentration as Diphenylamine.

If Total PCBs are detected and the target aroclors reported are "Not detected",  the Total PCB value is reported due to the presence of either or both Aroclors 1262 and 1268 

which are non-target aroclors for some regulatory lists.

2-chloroethylvinyl ether readily breaks down under acidic conditions.  Samples that are acid preserved, including standards will exhibit breakdown. The data user should 

take note.

Semi-Volatile and Volatile analyses are reported down to the LOD/MDL, with values between the LOD/MDL and the LOQ being "J" flagged as estimated results.

Certification for pH is no longer offered by NYDOH ELAP.

For analyses by EPA SW-846-8270D, the Limit of Quantitation (LOQ) reported for benzidine is based upon the lowest standard used for calibration and is not a verified 

LOQ due to this compound's propensity for oxidative losses during extraction/concentration procedures and non-reproducible chromatographic performance.
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(Name of Bidder)

BID FORM  CONTRACT NO. G1 - GENERAL CONSTRUCTION WORK
FOR
ADDITIONS AND ALTERATIONS TO TWIN TOWERS MIDDLE SCHOOL

Enlarged City School District of Middletown 
District Administration Office
223 Wisner Road
Middletown, New York 10940
Attention: Mr. Michael Tuttle, Assistant Superintendent for Administration

1. The Undersigned hereby declares that it has carefully examined all Bidding and Contract
Documents and has inspected the actual location of Work, together with the local sources
of supply, and has satisfied itself as to all quantities and conditions, and understands that
in signing this Proposal, it waives all rights to plead any misunderstanding regarding the
same.

2. The Undersigned further understands and agrees that it is to do, perform and complete all
the Work in accordance with the Contract Documents and Contract and to accept in full
compensation therefor, the amount of the Base Bid, modified by such additive or deductive
alternatives, if any, as are accepted by the Owner.

3. In submitting this Bid, the Undersigned agrees:

a. To hold the Bid open for forty-five (45) days after Bid Opening.
b. To accept the provisions of the Instructions to Bidders.
c. To enter into and execute a Contract within ten (10) days of the Notice of Award

issue date, and to simultaneously furnish Performance and Labor and Material
Bonds.

d. To commence the Work immediately upon receipt of Notice of Award.

4. The Undersigned agrees that the Work proposed herein will be Substantially Complete  the
dates indicated in specification Section 011000 - "Summary" and in the Project Milestone
Schedule following Section 011000.   

5. The Undersigned understands that the Owner reserves the right to accept or reject any or
all Bids and to waive any informalities in the bidding.

6. The Undersigned acknowledges the receipt of the following addenda, but agrees that it is
bound by all addenda whether or not listed herein:

Addendum Number Date of Addendum

7. BASE BID

                                              004010 - 1 BID FORM - CONTRACT NO. G1



(Name of Bidder)

All labor, material, services and equipment necessary for completion of the Work shown
on the Drawings and the Technical Specifications for General Construction Work:

$  (In numbers)

 Dollars 
(in words)

8. ALTERNATES

ALTERNATE NO.  S1: PLAY AREAS (FIELD AND COURTS) 

ADD Dollars ($                          ) 

ALTERNATE NO.  A1: CENTRAL PREP FITOUT 

ADD Dollars ($                          ) 

ALTERNATE NO.  R1: PRE-ENGINEERING (TECH) AREA A RENOVATIONS 

ADD Dollars ($                          ) 

ALTERNATE NO.  R2: PRE-ENGINEERING (TECH) AREA C RENOVATIONS 

ADD Dollars ($                          )

ALTERNATE NO.  R3: WEST ROOMS RENOVATIONS (MAIN OFFICE, NURSE AND
CLASSROOMS BETWEEN STAIR F AND STAIR G) 

ADD Dollars ($                          ) 
  

ALTERNATE NO.  R4: CORRIDOR WALL TILE AND WOOD TRIM (SHPO) 

ADD Dollars ($                          )

9. UNIT PRICES 

The Undersigned agrees to perform all work as drawn and specified for the following items
at the unit prices given: 

Unit Price No. 5 - Asphalt Pavement: All work required for provision of full depth asphalt
pavement, for the unit price per square foot:

Dollars ($                          )

                                              004010 - 2 BID FORM - CONTRACT NO. G1



(Name of Bidder)

Unit Price No. 6 - Concrete Sidewalk: All work required for provision of full depth concrete
sidewalk, for the unit price per square foot:

Dollars ($                          )

Unit Price No. 7 - Concrete Curb: All work required for provision of concrete curb, for the
unit price per linear foot:

Dollars ($                          )

Unit Price No. 8 - Removal and Replacement of Unsuitable Soil: All work required for
removal and disposal of unsuitable soil and replacement with structural fill, for the unit price
per cubic yard of:

Dollars ($                          )

Unit Price No. 9 - Soil Remediation: All work required for providing soil remediation
(removal and disposal) - ash, for the unit price per cubic yard of:

Dollars ($                          )

Unit Price No. 10 - Clean Crushed Stone: All work required for providing 2" clean crushed
stone, for the unit price per cubic yard of:

Dollars ($                          )

Unit Price No. 11 - Item 4 Subbase: All work required for providing Item 4 subbase, for the
unit price per cubic yard of:

Dollars ($                          )

Unit Price No. 12 - Construction Fencing: All work required for providing construction
fencing beyond what is shown, for the unit price per linear foot yard of:

Dollars ($                          )

Unit Price No. 19 - Slate Window Stools Replacement: All work required for replacing slate
window stools, for the unit price per each stool of:

Dollars ($                          )

Unit Price No. 20 - Window Shades Replacement: All work required for replacing single
roller window shades, for the unit price per square foot of:

Dollars ($                          )

Unit Price No. 21 - Plaster and Lath Repair at Wall: All work required for repairing plaster
and lath wall finish, for the unit price per square foot of:

                                              004010 - 3 BID FORM - CONTRACT NO. G1



(Name of Bidder)

Dollars ($                          )

Unit Price No. 22 - Plaster and Lath Repair at Ceiling: All work required for repairing plaster
and lath ceiling finish, for the unit price per square foot of:

Dollars ($                          )

Unit Price No. 23 - CMU Wall Infill: All work required for 8" reinforced, fully grouted CMU
wall infill, for the unit price per each square foot of:

Dollars ($                          )

Unit Price No. 24 - Concrete Slab Repair for Openings 0" to 4" in Diameter: All work
required for repairing concrete slab openings 0" to 4" in diameter, for the unit price per
opening of:

Dollars ($                          )

Unit Price No. 25 - Concrete Slab Repair for Openings 4" to 12" in Diameter: All work
required for repairing concrete slab openings 4" to 12" in diameter, for the unit price per
opening of:

Dollars ($                          )

Unit Price No. 26 - Concrete Slab Repair for Openings 12" to 16" in Diameter: All work
required for repairing concrete slab openings 12" to 16" in diameter, for the unit price per
opening of:

Dollars ($                          )

Unit Price No. 27 - Roof Deck Infill: All work required for roof deck infill, for the unit price
per each square foot of:

Dollars ($                          )

Unit Price No. 28 - Temporary Type 1 Wall: All work required for temporary Type 1 wall
(one hour fire rated), for the unit price per each square foot of:

Dollars ($                          )

Unit Price No. 30 - Terrazzo Replacement: All work required for replacing terrazzo flooring,
for the unit price per square foot of:

Dollars ($                          )

Unit Price No. 31 - Terrazzo Base Replacement: All work required for replacing terrazzo
base, for the unit price per linear foot of:

Dollars ($                          )

Unit Price No. 32 - Control Joint Installation: All work required for installing control joints in
flooring, for the unit price per linear foot of:

                                              004010 - 4 BID FORM - CONTRACT NO. G1



(Name of Bidder)

Dollars ($                          )

Unit Price No. 33 - VCT Replacement: All work required for replacing VCT flooring, for the
unit price per square foot of:

Dollars ($                          )

Unit Price No. 34 - ACT and Grid Replacement: All work required for replacing ACT and
grid, for the unit price per square foot of:

Dollars ($                          )

Unit Price No. 35 - ACT Tile Replacement: All work required for replacing ACT tile, for the
unit price per carton of:

Dollars ($                          )

10. ALLOWANCES - none

The Undersigned has attached the following documents to this Bid:

a. Certificate of Compliance with the Iran Divestment Act
b. Non-Collusion Affadavit
c. Enlarged City School District of Middletown - Twin Towers - Bid Package

Diversification Documents
d. Sexual Harassment Policy and Training Certification
e. Bid Security
f. Statement of Bidder’s Qualifications AIA Document A305, including Exhibits A, B,

C, and D.

(If corporation, affix
Legal name of person, partnership, joint venture, limited liability 
company, or corporation (please type) corporate seal)

Address (please type)

Federal ID No. or Social Security No. (please type)

Phone No. (please type)

FAX No. (please type)

Name and title of signer (please type)

Signature Date

                                              004010 - 5 BID FORM - CONTRACT NO. G1



(Name of Bidder)

 
If a Corporation
Name Address

 , PRESIDENT 

 , SECRETARY 

 , TREASURER 

If a Partnership
Name of Partners Address

 

 

 

If a Joint Venture
Name of Members Address

 

 

 

If an Individual
Name of Individual Address 

 

If a Limited Liability Company (LLC)
Name of Members Address

 

 

 

                                              004010 - 6 BID FORM - CONTRACT NO. G1



(Name of Bidder)

BID FORM  CONTRACT NO. G2 - ABATEMENT WORK
FOR
ADDITIONS AND ALTERATIONS TO TWIN TOWERS MIDDLE SCHOOL

Enlarged City School District of Middletown 
District Administration Office
223 Wisner Road
Middletown, New York 10940
Attention: Mr. Michael Tuttle, Assistant Superintendent for Administration

1. The Undersigned hereby declares that it has carefully examined all Bidding and Contract
Documents and has inspected the actual location of Work, together with the local sources
of supply, and has satisfied itself as to all quantities and conditions, and understands that
in signing this Proposal, it waives all rights to plead any misunderstanding regarding the
same.

2. The Undersigned further understands and agrees that it is to do, perform and complete all
the Work in accordance with the Contract Documents and Contract and to accept in full
compensation therefor, the amount of the Base Bid, modified by such additive or deductive
alternatives, if any, as are accepted by the Owner.

3. In submitting this Bid, the Undersigned agrees:

a. To hold the Bid open for forty-five (45) days after Bid Opening.
b. To accept the provisions of the Instructions to Bidders.
c. To enter into and execute a Contract within ten (10) days of the Notice of Award

issue date, and to simultaneously furnish Performance and Labor and Material
Bonds.

d. To commence the Work immediately upon receipt of Notice of Award.

4. The Undersigned agrees that the Work proposed herein will be Substantially Complete  the
dates indicated in specification Section 011000 - "Summary" and in the Project Milestone
Schedule following Section 011000.   

5. The Undersigned understands that the Owner reserves the right to accept or reject any or
all Bids and to waive any informalities in the bidding.

6. The Undersigned acknowledges the receipt of the following addenda, but agrees that it is
bound by all addenda whether or not listed herein:

Addendum Number Date of Addendum

7. BASE BID

                                              004011 - 1 BID FORM - CONTRACT NO. G2



(Name of Bidder)

All labor, material, services and equipment necessary for completion of the Work shown
on the Drawings and the Technical Specifications for Abatement Work:

$  (In numbers)

 Dollars 
(in words)

8. ALTERNATES

The Undersigned agrees to provide all work in accordance with the requirements of the
Specifications and the Drawings and includes all costs of related coordination, modification,
or adjustment for the following:

ALTERNATE NO.  R1: PRE-ENGINEERING (TECH) AREA A RENOVATIONS 

ADD Dollars ($                          ) 

ALTERNATE NO.  R2: PRE-ENGINEERING (TECH) AREA C RENOVATIONS 

ADD Dollars ($                          )

ALTERNATE NO.  R3: WEST ROOMS RENOVATIONS (MAIN OFFICE, NURSE AND
CLASSROOMS BETWEEN STAIR F AND STAIR G) 

ADD Dollars ($                          ) 
 

9. UNIT PRICES

The Undersigned agrees to perform all work as drawn and specified for the following items
at the unit prices given: 

Unit Price No. 1 - Abatement of Floor Tile and Underlying Mastic: All work required for
abatement of floor tile and underlying mastic, for the unit price per square foot of:

Dollars ($                          )

Unit Price No. 2 - Abatement of Glazing Compound: All work required for abatement of
glazing compound, for the unit price per linear foot of:

Dollars ($                          )

Unit Price No. 3 - Abatement of Exterior Window Caulking and Sealants: All work required
for abatement of exterior window caulking and sealants, for the unit price per linear foot of:

Dollars ($                          )

                                              004011 - 2 BID FORM - CONTRACT NO. G2



(Name of Bidder)

Unit Price No. 4 - Re-Mobilization Outside of Base Bid Work: All work required for re-
mobilization outside of Base Bid work, for the unit price per occurrance of:

Dollars ($                          )

10. ALLOWANCES - none

The Undersigned has attached the following documents to this Bid:

a. Certificate of Compliance with the Iran Divestment Act
b. Non-Collusion Affadavit
c. Enlarged City School District of Middletown - Twin Towers - Bid Package

Diversification Documents
d. Sexual Harassment Policy and Training Certification
e. Bid Security
f. Statement of Bidder’s Qualifications AIA Document A305, including Exhibits A, B,

C, and D.

(If corporation, affix
Legal name of person, partnership, joint venture, limited liability 
company, or corporation (please type) corporate seal)

Address (please type)

Federal ID No. or Social Security No. (please type)

Phone No. (please type)

FAX No. (please type)

Name and title of signer (please type)

Signature Date
 
If a Corporation
Name Address

 , PRESIDENT 

 , SECRETARY 

 , TREASURER 

If a Partnership

                                              004011 - 3 BID FORM - CONTRACT NO. G2



(Name of Bidder)

Name of Partners Address

 

 

 

If a Joint Venture
Name of Members Address

 

 

 

If an Individual
Name of Individual Address 

 

If a Limited Liability Company (LLC)
Name of Members Address

 

 

 

                                              004011 - 4 BID FORM - CONTRACT NO. G2



(Name of Bidder)

BID FORM  CONTRACT NO. G3 - MASONRY WORK
FOR
ADDITIONS AND ALTERATIONS TO TWIN TOWERS MIDDLE SCHOOL

Enlarged City School District of Middletown 
District Administration Office
223 Wisner Road
Middletown, New York 10940
Attention: Mr. Michael Tuttle, Assistant Superintendent for Administration

1. The Undersigned hereby declares that it has carefully examined all Bidding and Contract
Documents and has inspected the actual location of Work, together with the local sources
of supply, and has satisfied itself as to all quantities and conditions, and understands that
in signing this Proposal, it waives all rights to plead any misunderstanding regarding the
same.

2. The Undersigned further understands and agrees that it is to do, perform and complete all
the Work in accordance with the Contract Documents and Contract and to accept in full
compensation therefor, the amount of the Base Bid, modified by such additive or deductive
alternatives, if any, as are accepted by the Owner.

3. In submitting this Bid, the Undersigned agrees:

a. To hold the Bid open for forty-five (45) days after Bid Opening.
b. To accept the provisions of the Instructions to Bidders.
c. To enter into and execute a Contract within ten (10) days of the Notice of Award

issue date, and to simultaneously furnish Performance and Labor and Material
Bonds.

d. To commence the Work immediately upon receipt of Notice of Award.

4. The Undersigned agrees that the Work proposed herein will be Substantially Complete  the
dates indicated in specification Section 011000 - "Summary" and in the Project Milestone
Schedule following Section 011000.   

5. The Undersigned understands that the Owner reserves the right to accept or reject any or
all Bids and to waive any informalities in the bidding.

6. The Undersigned acknowledges the receipt of the following addenda, but agrees that it is
bound by all addenda whether or not listed herein:

Addendum Number Date of Addendum

7. BASE BID

                                              004012 - 1 BID FORM - CONTRACT NO. G3



(Name of Bidder)

All labor, material, services and equipment necessary for completion of the Work shown
on the Drawings and the Technical Specifications for Masonry Work:

$  (In numbers)

 Dollars 
(in words)

8. ALTERNATES - none

9. UNIT PRICES

The Undersigned agrees to perform all work as drawn and specified for the following items
at the unit prices given: 

Unit Price No. 13 - Repointing Brick Masonry: All work required for repointing brick
masonry, for the unit price per 10 square feet of:

Dollars ($                          )

Unit Price No. 14 - Repointing Stone Masonry: All work required for repointing stone
masonry, for the unit price per 10 square feet of:

Dollars ($                          )

Unit Price No. 15 - Replacing Brick Masonry: All work required for replacing brick masonry,
for the unit price per each brick of:

Dollars ($                          )

Unit Price No. 16 - Replacing Expansion Joint Material: All work required for replacing
expansion joint material, for the unit price per linear foot of:

Dollars ($                          )

Unit Price No. 17 - Clean Masonry: All work required for cleaning masonry, for the unit price
per each 10 square feet of:

Dollars ($                          )

Unit Price No. 18 - Replacing Lintels (4" x 3" x 5/16", 5' to 6' long): All work required for
replacing lintels, for the unit price per each lintel of:

Dollars ($                          )

Unit Price No. 23 - CMU Wall Infill: All work required for 8" reinforced, fully grouted CMU
wall infill, for the unit price per each square foot of:

Dollars ($                          )

                                              004012 - 2 BID FORM - CONTRACT NO. G3



(Name of Bidder)

10. ALLOWANCES - none

The Undersigned has attached the following documents to this Bid:

a. Certificate of Compliance with the Iran Divestment Act
b. Non-Collusion Affadavit
c. Enlarged City School District of Middletown - Twin Towers - Bid Package

Diversification Documents
d. Sexual Harassment Policy and Training Certification
e. Bid Security
f. Statement of Bidder’s Qualifications AIA Document A305, including Exhibits A, B,

C, and D.

(If corporation, affix
Legal name of person, partnership, joint venture, limited liability 
company, or corporation (please type) corporate seal)

Address (please type)

Federal ID No. or Social Security No. (please type)

Phone No. (please type)

FAX No. (please type)

Name and title of signer (please type)

Signature Date
 
If a Corporation
Name Address

 , PRESIDENT 

 , SECRETARY 

 , TREASURER 

If a Partnership
Name of Partners Address

 

 

 

                                              004012 - 3 BID FORM - CONTRACT NO. G3



(Name of Bidder)

If a Joint Venture
Name of Members Address

 

 

 

If an Individual
Name of Individual Address 

 

If a Limited Liability Company (LLC)
Name of Members Address

 

 

 

                                              004012 - 4 BID FORM - CONTRACT NO. G3



(Name of Bidder)

BID FORM  CONTRACT NO. G4 - STEEL WORK
FOR
ADDITIONS AND ALTERATIONS TO TWIN TOWERS MIDDLE SCHOOL

Enlarged City School District of Middletown 
District Administration Office
223 Wisner Road
Middletown, New York 10940
Attention: Mr. Michael Tuttle, Assistant Superintendent for Administration

1. The Undersigned hereby declares that it has carefully examined all Bidding and Contract
Documents and has inspected the actual location of Work, together with the local sources
of supply, and has satisfied itself as to all quantities and conditions, and understands that
in signing this Proposal, it waives all rights to plead any misunderstanding regarding the
same.

2. The Undersigned further understands and agrees that it is to do, perform and complete all
the Work in accordance with the Contract Documents and Contract and to accept in full
compensation therefor, the amount of the Base Bid, modified by such additive or deductive
alternatives, if any, as are accepted by the Owner.

3. In submitting this Bid, the Undersigned agrees:

a. To hold the Bid open for forty-five (45) days after Bid Opening.
b. To accept the provisions of the Instructions to Bidders.
c. To enter into and execute a Contract within ten (10) days of the Notice of Award

issue date, and to simultaneously furnish Performance and Labor and Material
Bonds.

d. To commence the Work immediately upon receipt of Notice of Award.

4. The Undersigned agrees that the Work proposed herein will be Substantially Complete  the
dates indicated in specification Section 011000 - "Summary" and in the Project Milestone
Schedule following Section 011000.   

5. The Undersigned understands that the Owner reserves the right to accept or reject any or
all Bids and to waive any informalities in the bidding.

6. The Undersigned acknowledges the receipt of the following addenda, but agrees that it is
bound by all addenda whether or not listed herein:

Addendum Number Date of Addendum

7. BASE BID

                                              004013 - 1 BID FORM - CONTRACT NO. G4



(Name of Bidder)

All labor, material, services and equipment necessary for completion of the Work shown
on the Drawings and the Technical Specifications for Steel Work:

$  (In numbers)

 Dollars 
(in words)

8. ALTERNATES - none  

9. UNIT PRICES - none

10. ALLOWANCES - none

The Undersigned has attached the following documents to this Bid:

a. Certificate of Compliance with the Iran Divestment Act
b. Non-Collusion Affadavit
c. Enlarged City School District of Middletown - Twin Towers - Bid Package

Diversification Documents
d. Sexual Harassment Policy and Training Certification
e. Bid Security
f. Statement of Bidder’s Qualifications AIA Document A305, including Exhibits A, B,

C, and D.

(If corporation, affix
Legal name of person, partnership, joint venture, limited liability 
company, or corporation (please type) corporate seal)

Address (please type)

Federal ID No. or Social Security No. (please type)

Phone No. (please type)

FAX No. (please type)

Name and title of signer (please type)

Signature Date
 
If a Corporation
Name Address

 , PRESIDENT 

                                              004013 - 2 BID FORM - CONTRACT NO. G4



(Name of Bidder)

 , SECRETARY 

 , TREASURER 

If a Partnership
Name of Partners Address

 

 

 

If a Joint Venture
Name of Members Address

 

 

 

If an Individual
Name of Individual Address 

 

If a Limited Liability Company (LLC)
Name of Members Address

 

 

 

                                              004013 - 3 BID FORM - CONTRACT NO. G4





(Name of Bidder)

BID FORM  CONTRACT NO. G5 - ROOFING WORK
FOR
ADDITIONS AND ALTERATIONS TO TWIN TOWERS MIDDLE SCHOOL

Enlarged City School District of Middletown 
District Administration Office
223 Wisner Road
Middletown, New York 10940
Attention: Mr. Michael Tuttle, Assistant Superintendent for Administration

1. The Undersigned hereby declares that it has carefully examined all Bidding and Contract
Documents and has inspected the actual location of Work, together with the local sources
of supply, and has satisfied itself as to all quantities and conditions, and understands that
in signing this Proposal, it waives all rights to plead any misunderstanding regarding the
same.

2. The Undersigned further understands and agrees that it is to do, perform and complete all
the Work in accordance with the Contract Documents and Contract and to accept in full
compensation therefor, the amount of the Base Bid, modified by such additive or deductive
alternatives, if any, as are accepted by the Owner.

3. In submitting this Bid, the Undersigned agrees:

a. To hold the Bid open for forty-five (45) days after Bid Opening.
b. To accept the provisions of the Instructions to Bidders.
c. To enter into and execute a Contract within ten (10) days of the Notice of Award

issue date, and to simultaneously furnish Performance and Labor and Material
Bonds.

d. To commence the Work immediately upon receipt of Notice of Award.

4. The Undersigned agrees that the Work proposed herein will be Substantially Complete  the
dates indicated in specification Section 011000 - "Summary" and in the Project Milestone
Schedule following Section 011000.   

5. The Undersigned understands that the Owner reserves the right to accept or reject any or
all Bids and to waive any informalities in the bidding.

6. The Undersigned acknowledges the receipt of the following addenda, but agrees that it is
bound by all addenda whether or not listed herein:

Addendum Number Date of Addendum

7. BASE BID

                                              004014 - 1 BID FORM - CONTRACT NO. G5



(Name of Bidder)

All labor, material, services and equipment necessary for completion of the Work shown
on the Drawings and the Technical Specifications for Roofing Work:

$  (In numbers)

 Dollars 
(in words)

8. ALTERNATES

The Undersigned agrees to provide all work in accordance with the requirements of the
Specifications and the Drawings and includes all costs of related coordination, modification,
or adjustment for the following:

ALTERNATE NO.  A1: CENTRAL PREP FITOUT 

ADD Dollars ($                          ) 

ALTERNATE NO.  R1: PRE-ENGINEERING (TECH) AREA A RENOVATIONS 

ADD Dollars ($                          ) 

ALTERNATE NO.  R2: PRE-ENGINEERING (TECH) AREA C RENOVATIONS 

ADD Dollars ($                          )

ALTERNATE NO.  R3: WEST ROOMS RENOVATIONS (MAIN OFFICE, NURSE AND
CLASSROOMS BETWEEN STAIR F AND STAIR G) 

ADD Dollars ($                          ) 
 

9. UNIT PRICES - none

10. ALLOWANCES - none

The Undersigned has attached the following documents to this Bid:

a. Certificate of Compliance with the Iran Divestment Act
b. Non-Collusion Affadavit
c. Enlarged City School District of Middletown - Twin Towers - Bid Package

Diversification Documents
d. Sexual Harassment Policy and Training Certification
e. Bid Security

                                              004014 - 2 BID FORM - CONTRACT NO. G5



(Name of Bidder)

f. Statement of Bidder’s Qualifications AIA Document A305, including Exhibits A, B,
C, and D.

(If corporation, affix
Legal name of person, partnership, joint venture, limited liability 
company, or corporation (please type) corporate seal)

Address (please type)

Federal ID No. or Social Security No. (please type)

Phone No. (please type)

FAX No. (please type)

Name and title of signer (please type)

Signature Date
 
If a Corporation
Name Address

 , PRESIDENT 

 , SECRETARY 

 , TREASURER 

If a Partnership
Name of Partners Address

 

 

 

If a Joint Venture
Name of Members Address

 

 

 

If an Individual
Name of Individual Address 

 

                                              004014 - 3 BID FORM - CONTRACT NO. G5



(Name of Bidder)

If a Limited Liability Company (LLC)
Name of Members Address

 

 

 

                                              004014 - 4 BID FORM - CONTRACT NO. G5



(Name of Bidder)

BID FORM  CONTRACT NO. G6 - WINDOWS WORK
FOR
ADDITIONS AND ALTERATIONS TO TWIN TOWERS MIDDLE SCHOOL

Enlarged City School District of Middletown 
District Administration Office
223 Wisner Road
Middletown, New York 10940
Attention: Mr. Michael Tuttle, Assistant Superintendent for Administration

1. The Undersigned hereby declares that it has carefully examined all Bidding and Contract
Documents and has inspected the actual location of Work, together with the local sources
of supply, and has satisfied itself as to all quantities and conditions, and understands that
in signing this Proposal, it waives all rights to plead any misunderstanding regarding the
same.

2. The Undersigned further understands and agrees that it is to do, perform and complete all
the Work in accordance with the Contract Documents and Contract and to accept in full
compensation therefor, the amount of the Base Bid, modified by such additive or deductive
alternatives, if any, as are accepted by the Owner.

3. In submitting this Bid, the Undersigned agrees:

a. To hold the Bid open for forty-five (45) days after Bid Opening.
b. To accept the provisions of the Instructions to Bidders.
c. To enter into and execute a Contract within ten (10) days of the Notice of Award

issue date, and to simultaneously furnish Performance and Labor and Material
Bonds.

d. To commence the Work immediately upon receipt of Notice of Award.

4. The Undersigned agrees that the Work proposed herein will be Substantially Complete  the
dates indicated in specification Section 011000 - "Summary" and in the Project Milestone
Schedule following Section 011000.   

5. The Undersigned understands that the Owner reserves the right to accept or reject any or
all Bids and to waive any informalities in the bidding.

6. The Undersigned acknowledges the receipt of the following addenda, but agrees that it is
bound by all addenda whether or not listed herein:

Addendum Number Date of Addendum

7. BASE BID

                                              004015 - 1 BID FORM - CONTRACT NO. G6



(Name of Bidder)

All labor, material, services and equipment necessary for completion of the Work shown
on the Drawings and the Technical Specifications for Windows Work:

$  (In numbers)

 Dollars 
(in words)

8. ALTERNATES - none  

9. UNIT PRICES - none

10. ALLOWANCES - none

The Undersigned has attached the following documents to this Bid:

a. Certificate of Compliance with the Iran Divestment Act
b. Non-Collusion Affadavit
c. Enlarged City School District of Middletown - Twin Towers - Bid Package

Diversification Documents
d. Sexual Harassment Policy and Training Certification
e. Bid Security
f. Statement of Bidder’s Qualifications AIA Document A305, including Exhibits A, B,

C, and D.

(If corporation, affix
Legal name of person, partnership, joint venture, limited liability 
company, or corporation (please type) corporate seal)

Address (please type)

Federal ID No. or Social Security No. (please type)

Phone No. (please type)

FAX No. (please type)

Name and title of signer (please type)

Signature Date
 
If a Corporation
Name Address

 , PRESIDENT 

                                              004015 - 2 BID FORM - CONTRACT NO. G6



(Name of Bidder)

 , SECRETARY 

 , TREASURER 

If a Partnership
Name of Partners Address

 

 

 

If a Joint Venture
Name of Members Address

 

 

 

If an Individual
Name of Individual Address 

 

If a Limited Liability Company (LLC)
Name of Members Address

 

 

 

                                              004015 - 3 BID FORM - CONTRACT NO. G6





(Name of Bidder)

BID FORM  CONTRACT NO. G7 - FLOORING WORK
FOR
ADDITIONS AND ALTERATIONS TO TWIN TOWERS MIDDLE SCHOOL

Enlarged City School District of Middletown 
District Administration Office
223 Wisner Road
Middletown, New York 10940
Attention: Mr. Michael Tuttle, Assistant Superintendent for Administration

1. The Undersigned hereby declares that it has carefully examined all Bidding and Contract
Documents and has inspected the actual location of Work, together with the local sources
of supply, and has satisfied itself as to all quantities and conditions, and understands that
in signing this Proposal, it waives all rights to plead any misunderstanding regarding the
same.

2. The Undersigned further understands and agrees that it is to do, perform and complete all
the Work in accordance with the Contract Documents and Contract and to accept in full
compensation therefor, the amount of the Base Bid, modified by such additive or deductive
alternatives, if any, as are accepted by the Owner.

3. In submitting this Bid, the Undersigned agrees:

a. To hold the Bid open for forty-five (45) days after Bid Opening.
b. To accept the provisions of the Instructions to Bidders.
c. To enter into and execute a Contract within ten (10) days of the Notice of Award

issue date, and to simultaneously furnish Performance and Labor and Material
Bonds.

d. To commence the Work immediately upon receipt of Notice of Award.

4. The Undersigned agrees that the Work proposed herein will be Substantially Complete  the
dates indicated in specification Section 011000 - "Summary" and in the Project Milestone
Schedule following Section 011000.   

5. The Undersigned understands that the Owner reserves the right to accept or reject any or
all Bids and to waive any informalities in the bidding.

6. The Undersigned acknowledges the receipt of the following addenda, but agrees that it is
bound by all addenda whether or not listed herein:

Addendum Number Date of Addendum

7. BASE BID

                                              004016 - 1 BID FORM - CONTRACT NO. G7



(Name of Bidder)

All labor, material, services and equipment necessary for completion of the Work shown
on the Drawings and the Technical Specifications for Flooring Work:

$  (In numbers)

 Dollars 
(in words)

8. ALTERNATES

The Undersigned agrees to provide all work in accordance with the requirements of the
Specifications and the Drawings and includes all costs of related coordination, modification,
or adjustment for the following:

ALTERNATE NO.  A1: CENTRAL PREP FITOUT 

ADD Dollars ($                          ) 

ALTERNATE NO.  A2: CORRIDOR TERRAZZO 

ADD Dollars ($                          ) 

ALTERNATE NO.  A3: CAFETERIA TERRAZZO (CAFETERIA, SERVERY AND
CORRIDOR C111) 

ADD Dollars ($                          ) 

ALTERNATE NO.  R1: PRE-ENGINEERING (TECH) AREA A RENOVATIONS 

ADD Dollars ($                          ) 

ALTERNATE NO.  R2: PRE-ENGINEERING (TECH) AREA C RENOVATIONS 

ADD Dollars ($                          )

ALTERNATE NO.  R3: WEST ROOMS RENOVATIONS (MAIN OFFICE, NURSE AND
CLASSROOMS BETWEEN STAIR F AND STAIR G) 

ADD Dollars ($                          ) 
 

9. UNIT PRICES

                                              004016 - 2 BID FORM - CONTRACT NO. G7



(Name of Bidder)

The Undersigned agrees to perform all work as drawn and specified for the following items
at the unit prices given: 

Unit Price No. 29 - Wood Floor Refinishing: All work required for refinishing existing wood
flooring, for the unit price per square foot of:

Dollars ($                          )

Unit Price No. 30 - Terrazzo Replacement: All work required for replacing terrazzo flooring,
for the unit price per square foot of:

Dollars ($                          )

Unit Price No. 31 - Terrazzo Base Replacement: All work required for replacing terrazzo
base, for the unit price per linear foot of:

Dollars ($                          )

Unit Price No. 32 - Control Joint Installation: All work required for installing control joints in
flooring, for the unit price per linear foot of:

Dollars ($                          )

Unit Price No. 33 - VCT Replacement: All work required for replacing VCT flooring, for the
unit price per square foot of:

Dollars ($                          )

10. ALLOWANCES - none

The Undersigned has attached the following documents to this Bid:

a. Certificate of Compliance with the Iran Divestment Act
b. Non-Collusion Affadavit
c. Enlarged City School District of Middletown - Twin Towers - Bid Package

Diversification Documents
d. Sexual Harassment Policy and Training Certification
e. Bid Security
f. Statement of Bidder’s Qualifications AIA Document A305, including Exhibits A, B,

C, and D.

(If corporation, affix
Legal name of person, partnership, joint venture, limited liability 
company, or corporation (please type) corporate seal)

Address (please type)

                                              004016 - 3 BID FORM - CONTRACT NO. G7



(Name of Bidder)

Federal ID No. or Social Security No. (please type)

Phone No. (please type)

FAX No. (please type)

Name and title of signer (please type)

Signature Date
 
If a Corporation
Name Address

 , PRESIDENT 

 , SECRETARY 

 , TREASURER 

If a Partnership
Name of Partners Address

 

 

 

If a Joint Venture
Name of Members Address

 

 

 

If an Individual
Name of Individual Address 

 

If a Limited Liability Company (LLC)
Name of Members Address

 

 

 

                                              004016 - 4 BID FORM - CONTRACT NO. G7



(Name of Bidder)

BID FORM  CONTRACT NO. G8 - TILE WORK
FOR
ADDITIONS AND ALTERATIONS TO TWIN TOWERS MIDDLE SCHOOL

Enlarged City School District of Middletown 
District Administration Office
223 Wisner Road
Middletown, New York 10940
Attention: Mr. Michael Tuttle, Assistant Superintendent for Administration

1. The Undersigned hereby declares that it has carefully examined all Bidding and Contract
Documents and has inspected the actual location of Work, together with the local sources
of supply, and has satisfied itself as to all quantities and conditions, and understands that
in signing this Proposal, it waives all rights to plead any misunderstanding regarding the
same.

2. The Undersigned further understands and agrees that it is to do, perform and complete all
the Work in accordance with the Contract Documents and Contract and to accept in full
compensation therefor, the amount of the Base Bid, modified by such additive or deductive
alternatives, if any, as are accepted by the Owner.

3. In submitting this Bid, the Undersigned agrees:

a. To hold the Bid open for forty-five (45) days after Bid Opening.
b. To accept the provisions of the Instructions to Bidders.
c. To enter into and execute a Contract within ten (10) days of the Notice of Award

issue date, and to simultaneously furnish Performance and Labor and Material
Bonds.

d. To commence the Work immediately upon receipt of Notice of Award.

4. The Undersigned agrees that the Work proposed herein will be Substantially Complete  the
dates indicated in specification Section 011000 - "Summary" and in the Project Milestone
Schedule following Section 011000.   

5. The Undersigned understands that the Owner reserves the right to accept or reject any or
all Bids and to waive any informalities in the bidding.

6. The Undersigned acknowledges the receipt of the following addenda, but agrees that it is
bound by all addenda whether or not listed herein:

Addendum Number Date of Addendum

7. BASE BID

                                              004017 - 1 BID FORM - CONTRACT NO. G8



(Name of Bidder)

All labor, material, services and equipment necessary for completion of the Work shown
on the Drawings and the Technical Specifications for Tile Work:

$  (In numbers)

 Dollars 
(in words)

8. ALTERNATES

The Undersigned agrees to provide all work in accordance with the requirements of the
Specifications and the Drawings and includes all costs of related coordination, modification,
or adjustment for the following:

ALTERNATE NO.  R1: PRE-ENGINEERING (TECH) AREA A RENOVATIONS 

ADD Dollars ($                          ) 

ALTERNATE NO.  R2: PRE-ENGINEERING (TECH) AREA C RENOVATIONS 

ADD Dollars ($                          )

ALTERNATE NO.  R3: WEST ROOMS RENOVATIONS (MAIN OFFICE, NURSE AND
CLASSROOMS BETWEEN STAIR F AND STAIR G) 

ADD Dollars ($                          ) 
 

ALTERNATE NO.  R4: CORRIDOR WALL TILE AND WOOD TRIM (SHPO) 

ADD Dollars ($                          )

9. UNIT PRICES - none

10. ALLOWANCES - none

The Undersigned has attached the following documents to this Bid:

a. Certificate of Compliance with the Iran Divestment Act
b. Non-Collusion Affadavit
c. Enlarged City School District of Middletown - Twin Towers - Bid Package

Diversification Documents
d. Sexual Harassment Policy and Training Certification
e. Bid Security

                                              004017 - 2 BID FORM - CONTRACT NO. G8



(Name of Bidder)

f. Statement of Bidder’s Qualifications AIA Document A305, including Exhibits A, B,
C, and D.

(If corporation, affix
Legal name of person, partnership, joint venture, limited liability 
company, or corporation (please type) corporate seal)

Address (please type)

Federal ID No. or Social Security No. (please type)

Phone No. (please type)

FAX No. (please type)

Name and title of signer (please type)

Signature Date
 
If a Corporation
Name Address

 , PRESIDENT 

 , SECRETARY 

 , TREASURER 

If a Partnership
Name of Partners Address

 

 

 

If a Joint Venture
Name of Members Address

 

 

 

If an Individual
Name of Individual Address 

 

                                              004017 - 3 BID FORM - CONTRACT NO. G8



(Name of Bidder)

If a Limited Liability Company (LLC)
Name of Members Address

 

 

 

                                              004017 - 4 BID FORM - CONTRACT NO. G8



(Name of Bidder)

BID FORM  CONTRACT NO. G9 - PAINTING WORK
FOR
ADDITIONS AND ALTERATIONS TO TWIN TOWERS MIDDLE SCHOOL

Enlarged City School District of Middletown 
District Administration Office
223 Wisner Road
Middletown, New York 10940
Attention: Mr. Michael Tuttle, Assistant Superintendent for Administration

1. The Undersigned hereby declares that it has carefully examined all Bidding and Contract
Documents and has inspected the actual location of Work, together with the local sources
of supply, and has satisfied itself as to all quantities and conditions, and understands that
in signing this Proposal, it waives all rights to plead any misunderstanding regarding the
same.

2. The Undersigned further understands and agrees that it is to do, perform and complete all
the Work in accordance with the Contract Documents and Contract and to accept in full
compensation therefor, the amount of the Base Bid, modified by such additive or deductive
alternatives, if any, as are accepted by the Owner.

3. In submitting this Bid, the Undersigned agrees:

a. To hold the Bid open for forty-five (45) days after Bid Opening.
b. To accept the provisions of the Instructions to Bidders.
c. To enter into and execute a Contract within ten (10) days of the Notice of Award

issue date, and to simultaneously furnish Performance and Labor and Material
Bonds.

d. To commence the Work immediately upon receipt of Notice of Award.

4. The Undersigned agrees that the Work proposed herein will be Substantially Complete  the
dates indicated in specification Section 011000 - "Summary" and in the Project Milestone
Schedule following Section 011000.   

5. The Undersigned understands that the Owner reserves the right to accept or reject any or
all Bids and to waive any informalities in the bidding.

6. The Undersigned acknowledges the receipt of the following addenda, but agrees that it is
bound by all addenda whether or not listed herein:

Addendum Number Date of Addendum

7. BASE BID

                                              004018 - 1 BID FORM - CONTRACT NO. G9



(Name of Bidder)

All labor, material, services and equipment necessary for completion of the Work shown
on the Drawings and the Technical Specifications for Painting Work:

$  (In numbers)

 Dollars 
(in words)

8. ALTERNATES

The Undersigned agrees to provide all work in accordance with the requirements of the
Specifications and the Drawings and includes all costs of related coordination, modification,
or adjustment for the following:

ALTERNATE NO.  A1: CENTRAL PREP FITOUT 

ADD Dollars ($                          ) 

ALTERNATE NO.  R1: PRE-ENGINEERING (TECH) AREA A RENOVATIONS 

ADD Dollars ($                          ) 

ALTERNATE NO.  R2: PRE-ENGINEERING (TECH) AREA C RENOVATIONS 

ADD Dollars ($                          )

ALTERNATE NO.  R3: WEST ROOMS RENOVATIONS (MAIN OFFICE, NURSE AND
CLASSROOMS BETWEEN STAIR F AND STAIR G) 

ADD Dollars ($                          ) 
 

9. UNIT PRICES - none

10. ALLOWANCES - none

The Undersigned has attached the following documents to this Bid:

a. Certificate of Compliance with the Iran Divestment Act
b. Non-Collusion Affadavit
c. Enlarged City School District of Middletown - Twin Towers - Bid Package

Diversification Documents
d. Sexual Harassment Policy and Training Certification
e. Bid Security

                                              004018 - 2 BID FORM - CONTRACT NO. G9



(Name of Bidder)

f. Statement of Bidder’s Qualifications AIA Document A305, including Exhibits A, B,
C, and D.

(If corporation, affix
Legal name of person, partnership, joint venture, limited liability 
company, or corporation (please type) corporate seal)

Address (please type)

Federal ID No. or Social Security No. (please type)

Phone No. (please type)

FAX No. (please type)

Name and title of signer (please type)

Signature Date
 
If a Corporation
Name Address

 , PRESIDENT 

 , SECRETARY 

 , TREASURER 

If a Partnership
Name of Partners Address

 

 

 

If a Joint Venture
Name of Members Address

 

 

 

If an Individual
Name of Individual Address 

 

                                              004018 - 3 BID FORM - CONTRACT NO. G9



(Name of Bidder)

If a Limited Liability Company (LLC)
Name of Members Address

 

 

 

                                              004018 - 4 BID FORM - CONTRACT NO. G9



(Name of Bidder)

BID FORM  CONTRACT NO. FS1 - FOOD SERVICE EQUIPMENT WORK
FOR
ADDITIONS AND ALTERATIONS TO TWIN TOWERS MIDDLE SCHOOL

Enlarged City School District of Middletown 
District Administration Office
223 Wisner Road
Middletown, New York 10940
Attention: Mr. Michael Tuttle, Assistant Superintendent for Administration

1. The Undersigned hereby declares that it has carefully examined all Bidding and Contract
Documents and has inspected the actual location of Work, together with the local sources
of supply, and has satisfied itself as to all quantities and conditions, and understands that
in signing this Proposal, it waives all rights to plead any misunderstanding regarding the
same.

2. The Undersigned further understands and agrees that it is to do, perform and complete all
the Work in accordance with the Contract Documents and Contract and to accept in full
compensation therefor, the amount of the Base Bid, modified by such additive or deductive
alternatives, if any, as are accepted by the Owner.

3. In submitting this Bid, the Undersigned agrees:

a. To hold the Bid open for forty-five (45) days after Bid Opening.
b. To accept the provisions of the Instructions to Bidders.
c. To enter into and execute a Contract within ten (10) days of the Notice of Award

issue date, and to simultaneously furnish Performance and Labor and Material
Bonds.

d. To commence the Work immediately upon receipt of Notice of Award.

4. The Undersigned agrees that the Work proposed herein will be Substantially Complete  the
dates indicated in specification Section 011000 - "Summary" and in the Project Milestone
Schedule following Section 011000.   

5. The Undersigned understands that the Owner reserves the right to accept or reject any or
all Bids and to waive any informalities in the bidding.

6. The Undersigned acknowledges the receipt of the following addenda, but agrees that it is
bound by all addenda whether or not listed herein:

Addendum Number Date of Addendum

7. BASE BID

                                              004020 - 1 BID FORM - CONTRACT NO. FS1



(Name of Bidder)

All labor, material, services and equipment necessary for completion of the Work shown
on the Drawings and the Technical Specifications for Food Service Equipment Work:

$  (In numbers)

 Dollars 
(in words)

8. ALTERNATES

The Undersigned agrees to provide all work in accordance with the requirements of the
Specifications and the Drawings and includes all costs of related coordination, modification,
or adjustment for the following:

ALTERNATE NO.  A1: CENTRAL PREP FITOUT 

ADD Dollars ($                          ) 

9. UNIT PRICES - none

10. ALLOWANCES - none

The Undersigned has attached the following documents to this Bid:

a. Certificate of Compliance with the Iran Divestment Act
b. Non-Collusion Affadavit
c. Enlarged City School District of Middletown - Twin Towers - Bid Package

Diversification Documents
d. Sexual Harassment Policy and Training Certification
e. Bid Security
f. Statement of Bidder’s Qualifications AIA Document A305, including Exhibits A, B,

C, and D.

(If corporation, affix
Legal name of person, partnership, joint venture, limited liability 
company, or corporation (please type) corporate seal)

Address (please type)

Federal ID No. or Social Security No. (please type)

Phone No. (please type)

FAX No. (please type)

                                              004020 - 2 BID FORM - CONTRACT NO. FS1



(Name of Bidder)

Name and title of signer (please type)

Signature Date
 
If a Corporation
Name Address

 , PRESIDENT 

 , SECRETARY 

 , TREASURER 

If a Partnership
Name of Partners Address

 

 

 

If a Joint Venture
Name of Members Address

 

 

 

If an Individual
Name of Individual Address 

 

If a Limited Liability Company (LLC)
Name of Members Address

 

 

 

                                              004020 - 3 BID FORM - CONTRACT NO. FS1





(Name of Bidder)

BID FORM  CONTRACT NO. FP1 - FIRE PROTECTION WORK
FOR
ADDITIONS AND ALTERATIONS TO TWIN TOWERS MIDDLE SCHOOL

Enlarged City School District of Middletown 
District Administration Office
223 Wisner Road
Middletown, New York 10940
Attention: Mr. Michael Tuttle, Assistant Superintendent for Administration

1. The Undersigned hereby declares that it has carefully examined all Bidding and Contract
Documents and has inspected the actual location of Work, together with the local sources
of supply, and has satisfied itself as to all quantities and conditions, and understands that
in signing this Proposal, it waives all rights to plead any misunderstanding regarding the
same.

2. The Undersigned further understands and agrees that it is to do, perform and complete all
the Work in accordance with the Contract Documents and Contract and to accept in full
compensation therefor, the amount of the Base Bid, modified by such additive or deductive
alternatives, if any, as are accepted by the Owner.

3. In submitting this Bid, the Undersigned agrees:

a. To hold the Bid open for forty-five (45) days after Bid Opening.
b. To accept the provisions of the Instructions to Bidders.
c. To enter into and execute a Contract within ten (10) days of the Notice of Award

issue date, and to simultaneously furnish Performance and Labor and Material
Bonds.

d. To commence the Work immediately upon receipt of Notice of Award.

4. The Undersigned agrees that the Work proposed herein will be Substantially Complete  the
dates indicated in specification Section 011000 - "Summary" and in the Project Milestone
Schedule following Section 011000.   

5. The Undersigned understands that the Owner reserves the right to accept or reject any or
all Bids and to waive any informalities in the bidding.

6. The Undersigned acknowledges the receipt of the following addenda, but agrees that it is
bound by all addenda whether or not listed herein:

Addendum Number Date of Addendum

7. BASE BID

                                              004021 - 1 BID FORM - CONTRACT NO. FP1



(Name of Bidder)

All labor, material, services and equipment necessary for completion of the Work shown
on the Drawings and the Technical Specifications for Fire Protection Work:

$  (In numbers)

 Dollars 
(in words)

8. ALTERNATES - none  

9. UNIT PRICES - none

10. ALLOWANCES - none

The Undersigned has attached the following documents to this Bid:

a. Certificate of Compliance with the Iran Divestment Act
b. Non-Collusion Affadavit
c. Enlarged City School District of Middletown - Twin Towers - Bid Package

Diversification Documents
d. Sexual Harassment Policy and Training Certification
e. Bid Security
f. Statement of Bidder’s Qualifications AIA Document A305, including Exhibits A, B,

C, and D.

(If corporation, affix
Legal name of person, partnership, joint venture, limited liability 
company, or corporation (please type) corporate seal)

Address (please type)

Federal ID No. or Social Security No. (please type)

Phone No. (please type)

FAX No. (please type)

Name and title of signer (please type)

Signature Date
 
If a Corporation
Name Address

 , PRESIDENT 

                                              004021 - 2 BID FORM - CONTRACT NO. FP1



(Name of Bidder)

 , SECRETARY 

 , TREASURER 

If a Partnership
Name of Partners Address

 

 

 

If a Joint Venture
Name of Members Address

 

 

 

If an Individual
Name of Individual Address 

 

If a Limited Liability Company (LLC)
Name of Members Address

 

 

 

                                              004021 - 3 BID FORM - CONTRACT NO. FP1





(Name of Bidder)

BID FORM  CONTRACT NO. P1 - PLUMBING WORK
FOR
ADDITIONS AND ALTERATIONS TO TWIN TOWERS MIDDLE SCHOOL

Enlarged City School District of Middletown 
District Administration Office
223 Wisner Road
Middletown, New York 10940
Attention: Mr. Michael Tuttle, Assistant Superintendent for Administration

1. The Undersigned hereby declares that it has carefully examined all Bidding and Contract
Documents and has inspected the actual location of Work, together with the local sources
of supply, and has satisfied itself as to all quantities and conditions, and understands that
in signing this Proposal, it waives all rights to plead any misunderstanding regarding the
same.

2. The Undersigned further understands and agrees that it is to do, perform and complete all
the Work in accordance with the Contract Documents and Contract and to accept in full
compensation therefor, the amount of the Base Bid, modified by such additive or deductive
alternatives, if any, as are accepted by the Owner.

3. In submitting this Bid, the Undersigned agrees:

a. To hold the Bid open for forty-five (45) days after Bid Opening.
b. To accept the provisions of the Instructions to Bidders.
c. To enter into and execute a Contract within ten (10) days of the Notice of Award

issue date, and to simultaneously furnish Performance and Labor and Material
Bonds.

d. To commence the Work immediately upon receipt of Notice of Award.

4. The Undersigned agrees that the Work proposed herein will be Substantially Complete  the
dates indicated in specification Section 011000 - "Summary" and in the Project Milestone
Schedule following Section 011000.   

5. The Undersigned understands that the Owner reserves the right to accept or reject any or
all Bids and to waive any informalities in the bidding.

6. The Undersigned acknowledges the receipt of the following addenda, but agrees that it is
bound by all addenda whether or not listed herein:

Addendum Number Date of Addendum

7. BASE BID

                                              004022 - 1 BID FORM - CONTRACT NO. P1



(Name of Bidder)

All labor, material, services and equipment necessary for completion of the Work shown
on the Drawings and the Technical Specifications for Plumbing Work:

$  (In numbers)

 Dollars 
(in words)

8. ALTERNATES

The Undersigned agrees to provide all work in accordance with the requirements of the
Specifications and the Drawings and includes all costs of related coordination, modification,
or adjustment for the following:

ALTERNATE NO.  A1: CENTRAL PREP FITOUT 

ADD Dollars ($                          ) 

ALTERNATE NO.  R1: PRE-ENGINEERING (TECH) AREA A RENOVATIONS 

ADD Dollars ($                          ) 

ALTERNATE NO.  R2: PRE-ENGINEERING (TECH) AREA C RENOVATIONS 

ADD Dollars ($                          )

ALTERNATE NO.  R3: WEST ROOMS RENOVATIONS (MAIN OFFICE, NURSE AND
CLASSROOMS BETWEEN STAIR F AND STAIR G) 

ADD Dollars ($                          ) 
 

9. UNIT PRICES - none

10. ALLOWANCES - none

The Undersigned has attached the following documents to this Bid:

a. Certificate of Compliance with the Iran Divestment Act
b. Non-Collusion Affadavit
c. Enlarged City School District of Middletown - Twin Towers - Bid Package

Diversification Documents
d. Sexual Harassment Policy and Training Certification
e. Bid Security

                                              004022 - 2 BID FORM - CONTRACT NO. P1



(Name of Bidder)

f. Statement of Bidder’s Qualifications AIA Document A305, including Exhibits A, B,
C, and D.

(If corporation, affix
Legal name of person, partnership, joint venture, limited liability 
company, or corporation (please type) corporate seal)

Address (please type)

Federal ID No. or Social Security No. (please type)

Phone No. (please type)

FAX No. (please type)

Name and title of signer (please type)

Signature Date
 
If a Corporation
Name Address

 , PRESIDENT 

 , SECRETARY 

 , TREASURER 

If a Partnership
Name of Partners Address

 

 

 

If a Joint Venture
Name of Members Address

 

 

 

If an Individual
Name of Individual Address 

 

                                              004022 - 3 BID FORM - CONTRACT NO. P1



(Name of Bidder)

If a Limited Liability Company (LLC)
Name of Members Address

 

 

 

                                              004022 - 4 BID FORM - CONTRACT NO. P1



(Name of Bidder)

BID FORM  CONTRACT NO. M1 - MECHANICAL WORK
FOR
ADDITIONS AND ALTERATIONS TO TWIN TOWERS MIDDLE SCHOOL

Enlarged City School District of Middletown 
District Administration Office
223 Wisner Road
Middletown, New York 10940
Attention: Mr. Michael Tuttle, Assistant Superintendent for Administration

1. The Undersigned hereby declares that it has carefully examined all Bidding and Contract
Documents and has inspected the actual location of Work, together with the local sources
of supply, and has satisfied itself as to all quantities and conditions, and understands that
in signing this Proposal, it waives all rights to plead any misunderstanding regarding the
same.

2. The Undersigned further understands and agrees that it is to do, perform and complete all
the Work in accordance with the Contract Documents and Contract and to accept in full
compensation therefor, the amount of the Base Bid, modified by such additive or deductive
alternatives, if any, as are accepted by the Owner.

3. In submitting this Bid, the Undersigned agrees:

a. To hold the Bid open for forty-five (45) days after Bid Opening.
b. To accept the provisions of the Instructions to Bidders.
c. To enter into and execute a Contract within ten (10) days of the Notice of Award

issue date, and to simultaneously furnish Performance and Labor and Material
Bonds.

d. To commence the Work immediately upon receipt of Notice of Award.

4. The Undersigned agrees that the Work proposed herein will be Substantially Complete  the
dates indicated in specification Section 011000 - "Summary" and in the Project Milestone
Schedule following Section 011000.   

5. The Undersigned understands that the Owner reserves the right to accept or reject any or
all Bids and to waive any informalities in the bidding.

6. The Undersigned acknowledges the receipt of the following addenda, but agrees that it is
bound by all addenda whether or not listed herein:

Addendum Number Date of Addendum

7. BASE BID

                                              004023 - 1 BID FORM - CONTRACT NO. M1



(Name of Bidder)

All labor, material, services and equipment necessary for completion of the Work shown
on the Drawings and the Technical Specifications for Mechanical Work:

$  (In numbers)

 Dollars 
(in words)

8. ALTERNATES

The Undersigned agrees to provide all work in accordance with the requirements of the
Specifications and the Drawings and includes all costs of related coordination, modification,
or adjustment for the following:

ALTERNATE NO.  A1: CENTRAL PREP FITOUT 

ADD Dollars ($                          ) 

ALTERNATE NO.  R1: PRE-ENGINEERING (TECH) AREA A RENOVATIONS 

ADD Dollars ($                          ) 

ALTERNATE NO.  R2: PRE-ENGINEERING (TECH) AREA C RENOVATIONS 

ADD Dollars ($                          )

ALTERNATE NO.  R3: WEST ROOMS RENOVATIONS (MAIN OFFICE, NURSE AND
CLASSROOMS BETWEEN STAIR F AND STAIR G) 

ADD Dollars ($                          ) 
 

9. UNIT PRICES - none

10. ALLOWANCES - none

The Undersigned has attached the following documents to this Bid:

a. Certificate of Compliance with the Iran Divestment Act
b. Non-Collusion Affadavit
c. Enlarged City School District of Middletown - Twin Towers - Bid Package

Diversification Documents
d. Sexual Harassment Policy and Training Certification
e. Bid Security

                                              004023 - 2 BID FORM - CONTRACT NO. M1



(Name of Bidder)

f. Statement of Bidder’s Qualifications AIA Document A305, including Exhibits A, B,
C, and D.

(If corporation, affix
Legal name of person, partnership, joint venture, limited liability 
company, or corporation (please type) corporate seal)

Address (please type)

Federal ID No. or Social Security No. (please type)

Phone No. (please type)

FAX No. (please type)

Name and title of signer (please type)

Signature Date
 
If a Corporation
Name Address

 , PRESIDENT 

 , SECRETARY 

 , TREASURER 

If a Partnership
Name of Partners Address

 

 

 

If a Joint Venture
Name of Members Address

 

 

 

If an Individual
Name of Individual Address 
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(Name of Bidder)

If a Limited Liability Company (LLC)
Name of Members Address

 

 

 

                                              004023 - 4 BID FORM - CONTRACT NO. M1



(Name of Bidder)

BID FORM  CONTRACT NO. E1 - ELECTRICAL WORK
FOR
ADDITIONS AND ALTERATIONS TO TWIN TOWERS MIDDLE SCHOOL

Enlarged City School District of Middletown 
District Administration Office
223 Wisner Road
Middletown, New York 10940
Attention: Mr. Michael Tuttle, Assistant Superintendent for Administration

1. The Undersigned hereby declares that it has carefully examined all Bidding and Contract
Documents and has inspected the actual location of Work, together with the local sources
of supply, and has satisfied itself as to all quantities and conditions, and understands that
in signing this Proposal, it waives all rights to plead any misunderstanding regarding the
same.

2. The Undersigned further understands and agrees that it is to do, perform and complete all
the Work in accordance with the Contract Documents and Contract and to accept in full
compensation therefor, the amount of the Base Bid, modified by such additive or deductive
alternatives, if any, as are accepted by the Owner.

3. In submitting this Bid, the Undersigned agrees:

a. To hold the Bid open for forty-five (45) days after Bid Opening.
b. To accept the provisions of the Instructions to Bidders.
c. To enter into and execute a Contract within ten (10) days of the Notice of Award

issue date, and to simultaneously furnish Performance and Labor and Material
Bonds.

d. To commence the Work immediately upon receipt of Notice of Award.

4. The Undersigned agrees that the Work proposed herein will be Substantially Complete  the
dates indicated in specification Section 011000 - "Summary" and in the Project Milestone
Schedule following Section 011000.   

5. The Undersigned understands that the Owner reserves the right to accept or reject any or
all Bids and to waive any informalities in the bidding.

6. The Undersigned acknowledges the receipt of the following addenda, but agrees that it is
bound by all addenda whether or not listed herein:

Addendum Number Date of Addendum

7. BASE BID
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(Name of Bidder)

All labor, material, services and equipment necessary for completion of the Work shown
on the Drawings and the Technical Specifications for Electrical Work:

$  (In numbers)

 Dollars 
(in words)

8. ALTERNATES

The Undersigned agrees to provide all work in accordance with the requirements of the
Specifications and the Drawings and includes all costs of related coordination, modification,
or adjustment for the following:

ALTERNATE NO.  A1: CENTRAL PREP FITOUT 

ADD Dollars ($                          ) 

ALTERNATE NO.  R1: PRE-ENGINEERING (TECH) AREA A RENOVATIONS 

ADD Dollars ($                          ) 

ALTERNATE NO.  R2: PRE-ENGINEERING (TECH) AREA C RENOVATIONS 

ADD Dollars ($                          )

ALTERNATE NO.  R3: WEST ROOMS RENOVATIONS (MAIN OFFICE, NURSE AND
CLASSROOMS BETWEEN STAIR F AND STAIR G) 

ADD Dollars ($                          ) 
 

9. UNIT PRICES - none

10. ALLOWANCES - none

The Undersigned has attached the following documents to this Bid:

a. Certificate of Compliance with the Iran Divestment Act
b. Non-Collusion Affadavit
c. Enlarged City School District of Middletown - Twin Towers - Bid Package

Diversification Documents
d. Sexual Harassment Policy and Training Certification
e. Bid Security

                                              004024 - 2 BID FORM - CONTRACT NO. E1



(Name of Bidder)

f. Statement of Bidder’s Qualifications AIA Document A305, including Exhibits A, B,
C, and D.

(If corporation, affix
Legal name of person, partnership, joint venture, limited liability 
company, or corporation (please type) corporate seal)

Address (please type)

Federal ID No. or Social Security No. (please type)

Phone No. (please type)

FAX No. (please type)

Name and title of signer (please type)

Signature Date
 
If a Corporation
Name Address

 , PRESIDENT 

 , SECRETARY 

 , TREASURER 

If a Partnership
Name of Partners Address

 

 

 

If a Joint Venture
Name of Members Address

 

 

 

If an Individual
Name of Individual Address 
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(Name of Bidder)

If a Limited Liability Company (LLC)
Name of Members Address
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(Name of Bidder)

BID FORM  CONTRACT NO. L1 - SITE DEVELOPMENT PLAYFIELD AND COURTYARD WORK
FOR
ADDITIONS AND ALTERATIONS TO TWIN TOWERS MIDDLE SCHOOL

Enlarged City School District of Middletown 
District Administration Office
223 Wisner Road
Middletown, New York 10940
Attention: Mr. Michael Tuttle, Assistant Superintendent for Administration

1. The Undersigned hereby declares that it has carefully examined all Bidding and Contract
Documents and has inspected the actual location of Work, together with the local sources
of supply, and has satisfied itself as to all quantities and conditions, and understands that
in signing this Proposal, it waives all rights to plead any misunderstanding regarding the
same.

2. The Undersigned further understands and agrees that it is to do, perform and complete all
the Work in accordance with the Contract Documents and Contract and to accept in full
compensation therefor, the amount of the Base Bid, modified by such additive or deductive
alternatives, if any, as are accepted by the Owner.

3. In submitting this Bid, the Undersigned agrees:

a. To hold the Bid open for forty-five (45) days after Bid Opening.
b. To accept the provisions of the Instructions to Bidders.
c. To enter into and execute a Contract within ten (10) days of the Notice of Award

issue date, and to simultaneously furnish Performance and Labor and Material
Bonds.

d. To commence the Work immediately upon receipt of Notice of Award.

4. The Undersigned agrees that the Work proposed herein will be Substantially Complete  the
dates indicated in specification Section 011000 - "Summary" and in the Project Milestone
Schedule following Section 011000.   

5. The Undersigned understands that the Owner reserves the right to accept or reject any or
all Bids and to waive any informalities in the bidding.

6. The Undersigned acknowledges the receipt of the following addenda, but agrees that it is
bound by all addenda whether or not listed herein:

Addendum Number Date of Addendum

7. BASE BID
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(Name of Bidder)

All labor, material, services and equipment necessary for completion of the Work shown
on the Drawings and the Technical Specifications for Site Development Playfield and
Courtyard Work:

$  (In numbers)

 Dollars 
(in words)

8. ALTERNATES

The Undersigned agrees to provide all work in accordance with the requirements of the
Specifications and the Drawings and includes all costs of related coordination, modification,
or adjustment for the following:

ALTERNATE NO.  S1: PLAY AREAS (FIELD AND COURTS) 

ADD Dollars ($                          ) 

ALTERNATE NO.  S2: COURTYARD IMPROVEMENTS 

ADD Dollars ($                          )

9. UNIT PRICES

The Undersigned agrees to perform all work as drawn and specified for the following items
at the unit prices given: 

Unit Price No. 8 - Removal and Replacement of Unsuitable Soil: All work required for
removal and disposal of unsuitable soil and replacement with structural fill, for the unit price
per cubic yard of:

Dollars ($                          )

Unit Price No. 9 - Soil Remediation: All work required for providing soil remediation
(removal and disposal) - ash, for the unit price per cubic yard of:

Dollars ($                          )

10. ALLOWANCES - none

The Undersigned has attached the following documents to this Bid:

a. Certificate of Compliance with the Iran Divestment Act
b. Non-Collusion Affadavit

                                              004025 - 2 BID FORM - CONTRACT NO. L1



(Name of Bidder)

c. Enlarged City School District of Middletown - Twin Towers - Bid Package
Diversification Documents

d. Sexual Harassment Policy and Training Certification
e. Bid Security
f. Statement of Bidder’s Qualifications AIA Document A305, including Exhibits A, B,

C, and D.

(If corporation, affix
Legal name of person, partnership, joint venture, limited liability 
company, or corporation (please type) corporate seal)

Address (please type)

Federal ID No. or Social Security No. (please type)

Phone No. (please type)

FAX No. (please type)

Name and title of signer (please type)

Signature Date
 
If a Corporation
Name Address

 , PRESIDENT 

 , SECRETARY 

 , TREASURER 

If a Partnership
Name of Partners Address

 

 

 

If a Joint Venture
Name of Members Address
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(Name of Bidder)

If an Individual
Name of Individual Address 

 

If a Limited Liability Company (LLC)
Name of Members Address
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December 14, 2023   Enlarged City School District of Middletown 
Construction Documents   Twin Towers Middle School 
SED No. 44-10-00-01-0-001-041  Additions and Alterations 
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CERTIFICATION OF COMPLIANCE WITH THE IRAN DIVESTMENT ACT 
 

As a result of the Iran Divestment Act of 2012 (the “Act”), Chapter 1 of the 2012 Laws of New 

York, a new provision has been added to State Finance Law (SFL) § 165-a and New York 

General Municipal Law § 103-g, both effective April 12, 2012. Under the Act, the Commissioner 

of the Office of General Services (OGS) will be developing a list of “persons” who are engaged 

in “investment activities in Iran” (both are defined terms in the law) (the “Prohibited Entities 

List"). Pursuant to SFL § 165-a(3)(b), the initial list is expected to be issued no later than 120 days 

after the Act’s effective date at which time it will be posted on the OGS website. 
 

By submitting a bid in response to this solicitation or by assuming the responsibility of a 

Contract awarded hereunder, each Bidder/Contractor, any person signing on behalf of any 

Bidder/Contractor and any assignee or subcontractor and, in the case of a joint bid, each 

party thereto, certifies, under penalty of perjury, that once the Prohibited Entities List is posted 

on the OGS website, that to the best of its knowledge and belief, that each Bidder/Contractor 

and any subcontractor or assignee is not identified on the Prohibited Entities List created pursuant 

to SFL § 165-a(3)(b). 
 

Additionally, Bidder/Contractor is advised that once the Prohibited Entities List is posted on the 

OGS Website, any Bidder/Contractor seeking to renew or extend a Contract or assume the 

responsibility of a Contract awarded in response to this solicitation must certify at the time the 

Contract is renewed, extended or assigned that it is not included on the Prohibited Entities List. 
 

During the term of the Contract, should the School District receive information that a 

Bidder/Contractor is in violation of the above-referenced certification, the School District will offer 

the person or entity an opportunity to respond. If the person or entity fails to demonstrate 

that he/she/it has ceased engagement in the investment which is in violation of the Act within 

90 days after the determination of such violation, then the School District shall take such action 

as may be appropriate including, but not limited to, imposing sanctions, seeking compliance, 

recovering damages or declaring the Bidder/Contractor in default. The School District reserves 

the right to reject any bid or request for assignment for a Bidder/Contractor that appears on the 

Prohibited Entities List prior to the award of a contract and to pursue a responsibility review 

with respect to any Bidder/Contractor that is awarded a contract and subsequently appears on the 

Prohibited Entities List. 
 

I, ____ , being duly sworn, deposes and says that  
 
he/she is the  of the _______________  Corporation  
 
and that neither the Bidder/ Contractor nor any proposed subcontractor is identified on the 
Prohibited Entities List. 

 
SIGNED:  
 

 
SWORN to before me this day of 202   
 

Notary Public:    
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OR 

 
 

DECLARATION OF BIDDER’S INABILITY TO PROVIDE CERTIFICATION OF COMPLIANCE 

WITH THE IRAN DIVESTMENT ACT 
 

Bidders shall complete this form if they cannot certify that the bidder 

/contractor or any proposed subcontractor is not identified on the Prohibited Entities List. The 

District reserves the right to undertake any investigation into the information provided herein or to 

request additional information from the bidder. 

 

Name of the Bidder:     

 

Address of Bidder    
 

Has bidder been involved in investment activities in Iran?   
 

Describe the type of activities including but not limited to the amounts and the nature of the 

investments (e.g. banking, energy, real estate):    
 

  
 

  
 
If so, when did the first investment activity occur?    
 

Have the investment activities ended?    
 

If so, what was the date of the last investment activity?    
 

If not, have the investment activities increased or expanded since April 12, 2012?    
 

Has the bidder adopted, publicized, or implemented a formal plan to cease the investment activities 

in Iran and to refrain from engaging in any new investments in Iran?    
 

If so, provide the date of the adoption of the plan by the bidder and proof of the adopted resolution, 

if any and a copy of the formal plan.    
 

In detail, state the reasons why the bidder cannot provide the Certification of Compliance with the 

Iran Divestment Act below (additional pages may be attached):    
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I, _____________________________being duly sworn, deposes and says that he/she is the 

 

_______  of the Corporation and  

 

the foregoing is true and accurate. 
 
 
  

SIGNED 
 

SWORN to before me this day of 202   
 

Notary Public:    
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                                           004110 - 1    NON-COLLUSION AFFIDAVIT 

NON-COLLUSION AFFIDAVIT 
 

By submission of this Bid, each Bidder and each person signing on behalf of any Bidder certifies, 

and in the case of a joint Bid, each party thereto certifies as to its own organization, under penalty 

of perjury, that to the best of the party's knowledge and belief: 

 

 1. the prices in this Bid have been arrived at independently without collusion, 

consultation, communication or agreement, for the purpose of restricting competition, 

as to any matter relating to such prices, with any other Bidder or with any competitor,  

 2. unless otherwise required by law, the prices that have been quoted in this Bid have 

not been knowingly disclosed by the Bidder, and will not knowingly be disclosed by 

the Bidder prior to opening, directly or indirectly, to any other Bidder or to any 

competitor; and  

 3. no attempt has been made or will be made by the Bidder to induce any other person, 

partnership or corporation to submit or not to submit a Bid for the purpose of 

restricting competition 

 

 

I, herby affirm under the penalties of perjury that the foregoing statement is true. 

 

 

Dated: ______________     Signed ________________________________________________ 

 

 

________________________________________________ 

      (Print Name) 

 

________________________________________________ 

        (Title) 

 
 





December 14, 2023 Enlarged City School District of Middletown
Construction Documents      Twin Towers Middle School
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ENLARGED CITY SCHOOL DISTRICT OF MIDDLETOWN - TWIN TOWERS BID PACKAGE
DIVERSIFICATION DOCUMENTS

See the following page(s) for the instructions and the forms required to be submitted with the
Bids

Please note that the instructions for the forms indicate that Bidders are to utilize the Excel form
and e-mail to the ICO, but this is not correct. As per the Instructions to Bidders, fill in the Excel
form, print it out, and include all of the Bid Package Diversification Documents in printed format
with the Bid Form.

NOTE: The Excel worksheet for preparing bids is available as a download from the REV plan
room site for the bid documents for the convenience of all bidders, whether downloading
electronic copies or picking up paper copies of the Bid Documents, for use in preparing the
required attachments to the bid form.

004130 - 1 ENLARGED CITY SCHOOL DISTRICT OF MIDDLETOWN 
 TWIN TOWERS BID PACKAGE DIVERSIFICATION DOCUMENTS
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Instructions for Enlarged City School District of Middletown (ECSDM) Utilization Plan Form 

The ECSDM Utilization Plan must be completed by the Prime Contractor 

Page 1 

PRIME INFORMATION:  Please select company service category.  Enter full name of company, address, contact 

person, email address and contact phone number. 

PROJECT INFORMATION:  Please enter the Contract/Bid dollar amount.   

 Enter the MBE goal dollar value. 

 Enter the WBE goal dollar value. 

 Enter the LOCAL BUSINESS goal dollar value. 

 Enter the name of the school and/or the building if separate from the school. 

 Enter the address, city, county and zip code. 

 Enter a brief description of the work to be completed. 

PROPOSED MWBE/LOCAL BUSINESS UTILIZATION:  Complete and submit original Excel MWBE/LOCAL BUSINESS 
Utilization spreadsheet included as part of the diversity document package. See instructions for Page 2. 
 
WORKFORCE GOAL PLAN FOR MINORITY AND FEMALE: You will need to submit a descriptive narrative for your 
firm and for each subcontractor that will contribute towards goal achievement. Information provided must include: 
the name of the contractor/sub-contractor, the trade, the projected workforce utilization for minority and female 
workers.  Workforce plan should be submitted on subcontractor letterhead. 
 

Type the name of Principal or Officer completing this form. 

Type the title of Principal or Officer completing this form. 

Principal or Officer must sign and date this form. 

 

Page 2 

Please utilize the Excel version of page 2 and submit the original with your plan. 

List ALL subcontractors and suppliers that you plan to utilize during the performance of this contract. 

 Enter the complete firm name, a brief work description, the value of the proposed subcontractor contract, the 

name of the contact person, the telephone number of the contact person, the email address of the contact person, 

complete address of the firm.  Please include the estimated start date for the work this firm will perform, and whether 

they are an MBE firm, a WBE firm, a Local Business, or other firm.  If additional space is needed, please contact Landon 

& Rian Enterprise. 
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Type the name of Principal or Officer completing this form. 

Type the title of Principal or Officer completing this form 

Principal or Officer must sign and date this form. 

 

 

Page 3 – Standard Equal Opportunity Policy Statement 

Indicate whether you are a Prime Contractor or Prime Consultant. 

Enter the full name of the firm, the complete address, city, state and zip code. 

Enter the name of the person to be contacted regarding the Utilization Form and their telephone number.  This person 

should be prepared to answer questions regarding this plan. 

 Enter the name of the school and/or the building if separate from the school. 

 Enter the address, city, county and zip code. 

 Enter a brief description of the work to be completed. 

Enter the full name of the firm completing this Plan in each of the spaces provided. 

 

Page 4 – MWBE/LOCAL BUSINESS and EEO Contract Goals 

Please enter initials of the person completing this form for MWBE/Local Business and EEO Contract Goals 

Type the name of Principal or Officer completing this form. 

Type the title of Principal or Officer completing this form. 

Principal or Officer must sign and date this form. 

 

Page 5 - Request for Waiver 

Please indicate whether this is a request for a total waiver, a partial waiver or N/A because the goals are met. 

Enter the % waiver requested from MBE goals. 

Enter the % waiver requested from WBE goals. 

Enter the % waiver requested from the LOCAL BUSINESS goals. 
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1. Enter your statement of justification to support the request for a waiver of the goal requirements established by 

the Contract Documents.  If additional space is needed, please contact Landon & Rian Enterprises. 

 

2. Follow the guidelines on page 6.  Provide proof for each guideline in an item-by-item format following the 

numerical sequence.  DO NOT LEAVE ANY UNDOCUMENTED ITEMS.  Failure to adequately document and 

respond to each item will result in your request for waiver being rejected.  “Good Faith Effort” documentation will 

be verified by the ICO. 

Submit the complete Utilization Plan and all supporting documentation to: 

Landon & Rian Enterprises, Inc. 

Ldickerson@landonrian.com, pwilkerson@landonrian.com, tmarshall@landonrian.com and sbeaumont@landonrian.com                                       

mailto:Ldickerson@landonrian.com
mailto:pwilkerson@landonrian.com
mailto:sbeaumont@landonrian.com
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UTILIZATION PLAN 

REVISED Submission 

A. PRIME INFORMATION:  CONTRACTOR  CONSULTANT 

City:  State: 

Email:

Zip: 

Phone #: 

WBE Goal = 6% $ 

County: Zip:  

B. PROPOSED MWBE UTILIZATION:

Complete and submit original Excel MWBE/Local Businees Utilization spreadsheet included as part of the 
diversity document package. See example on page 2.

C. WORKFORCE GOAL PLAN FOR MINORITY AND FEMALE

Please describe plans to meet the 30% Minority and Female ECSDM Goal.

You will need to submit a descriptive narrative for your firm and for each subcontractor that will contribute towards goal 
achievement.  Information provided must include: the name of the contractor/sub-contractor, the trade, the projected 
workforce utilization for minority and female workers.  

Please see the example below.  Workforce plan should be submitted on subcontractor letterhead. 

Name of Firm: ABC Construction 
Trade: drywall, painting, etc.
Workforce:

ORIGINAL Submission 

• 7 full time (40 hour per week) and 1 part time (25 hours per week) minority employees

• 3 full time (40 hour per week) non-minority female employees

• 2 full time (40 hour per week) minority female employees

Name:
Address:
Contact Person:

PROJECT INFORMATION:

Contract/Bid Amount: $

MBE Goal = 9% $

School/Building(s) Name: 
Address:
City:
Work Description:

Type Title of Principal or Officer Type Name of Principal or Officer 

Date 

ECSDM 4/5/2023

Local Business Goal = 5% $ 



School Name here Contract Amount:

Subcontractor Listing - Utilization Plan

9% 6% 5%

Contractor Name: Work Description

 Contract 

Value Contact Person Telephone Email Address Address City State Zip

Estimated 

Start Date MBE WBE LOCAL Other

Scope 

Verification 

Workforce 

Plan MBE WBE LOCAL

SUBCONTRACTORS/SERVICES

Credit 0$            0$               0$              

Goal -$         -$            -$          

Name of Principal or Officer Over/(Shortfall) 0$            0$               0$              

Waiver #DIV/0! #DIV/0! #DIV/0!

Signature of Principal or Officer Date

MWBE/LOCAL Goal Calculation

Title of Principal or Officer

B. List ALL subcontractors and suppliers you plan to utilize during the performance of this contract:

***NOTE: A completed Scope Verification Form ECSDM (04/27/2022) must accompany this Utilization Plan for each MWBE 

subcontractor and/or supplier listed.  A blank form is included in the Contract Documents.  Incomplete or nonsubmittal of the 

form(s) will delay approval of the Utilization Plan.

Type of Firm

SUPPLIERS  (Please Note that 50% of supplier contract values are counted toward the goal)



ECSDM 4/5/2023 Page 3 of 6

The following is a statement of ’s commitment to provide participation by minority 

persons and women in the workforce at the above referenced project: 

Will ensure and maintain a working environment free of harassment, intimidation and coercion 
and shall specifically ensure that all foremen, superintendents and other supervisory personnel are aware of and carry out our 
commitment to maintain such a working environment. 

       Will establish and maintain a current list of minority and women recruitment sources and notify 
such sources and minority and community organizations when employment opportunities are available and maintain a record of the 
sources and organizations’ responses. 

       Will maintain a file of the names and address of each minority person and woman referred to it 
by any individual, recruitment source or community organization and of what action was taken with respect to each such referred 
individual.  If the individual was not employed, the file will contain the reasons. 

       Will disseminate this equal employment opportunity policy statement within the organization 
and will provide all subcontractors with a copy, discussing it with them prior to commencing work at the job site.  A copy of our 
equal employment policy shall be posted at the job site at all times. 

D. STANDARD EQUAL OPPORTUNITY POLICY STATEMENT

 CONSULTANT 

 Zip:  

      CONTRACTOR 

      State:  

 Telephone:  

County:  Zip:   

PRIME INFORMATION: 

Name:  

Address:   

City:       

Contact Person:

PROJECT INFORMATION:

School/Building(s) Name:   

Address:  

City:     

Work Description:     



Page 4 of 6

Please initial below in acknowledgment of the individual participation goals per the Enlarged City School District of 
Middletown Diversification Plan. 

MWBE Contract Goals 

5% Local Business Enterprise Participation                          

9% Minority Business Enterprise Participation 

6% Women’s Business Enterprise Participation 

EEO Contract Goals 

20% Minority Labor Force Participation

10% Female Labor Force Participation 

Type Title of Principal or Officer Type Name of Principal or Officer 

Signature of Principal or Officer  Date 

ECSDM 4/5/2023
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 PARTIAL WAIVER      N/A – GOALS ARE MET  

WBE Waiver (%) Requested   

NOTE:  On Enlarged City School District of Middletown (ECSBM) Contracts, the overall goal percentages 
are applied to the entire contract dollar value.  Therefore, if a waiver is requested for an individual work 
order, it is your responsibility to make up the shortfall on future work orders in order to maintain the 
overall MWBE goal percentage for the contract.  In addition, your firm should maintain a record of the 
MWBE goal attainment for the overall contract which may be requested by the ICO at any given time.  
Failure to do so may jeopardize the award of future work orders. 

1. Provide a statement of justification to support the request for a waiver of the goal requirements established by the

Contract Documents.

2. “Good Faith Effort” Guidelines

The following guidelines must be used for the preparation of ALL “good faith effort” documentation.  The 
responses to the information in the Guidelines should be given in an item-by-item format following the 
numerical sequence as presented and accompany the Utilization Plan.  “Good Faith Effort” documentation 
will be verified by the ICO. 

IF YOU FAIL TO ADEQUATELY DOCUMENT AND RESPOND TO EACH ITEM ON THE GOOD FAITH 
EFFORT GUIDELINES, THE REQUEST FOR WAIVER WILL BE DEEMED NON-RESPONSIVE, 
INCOMPLETE AND WILL BE REJECTED. 

For Office Use Only 

Date 

ECSDM 4/5/2023

Independent Compliance Officer Name 

Signature of ICO 

E. REQUEST FOR WAIVER

TOTAL WAIVER       

MBE Waiver (%) Requested       

Local Business Waiver (%) Requested
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GOOD FAITH EFFORT GUIDELINES 

1. Attach a copy of the completed Utilization Plan in accordance with MWBE/Local Business goals established in the 
Contract Documents.

2. Submit a written request for a list of trade and/or service specific Local Businesses and MWBE’s, certified by Empire 
State Development, from the Independent Compliance Officer for subcontracting and procurement opportunities.

3. Contact all Empire State Development certified MWBE’s posted in the list of certified subcontractors and suppliers 
posted on the New York State website: https://ny.newnycontracts.com/

4. Provide a record of advertisements placed in general circulation, trade and minority and women oriented publications. 
Include the name of publications and dates of advertisements.

5. Submit documentation that clearly demonstrates that you contacted all the MWBE/Local Businesses identified through 
the outreach activities outlined above to determine their capacity to perform the applicable scope of work.  Include in 
your documentation a listing of the outreach measures, the results of your outreach and the responses received.

6. Provide a record of ALL written solicitations made to Local Businesses and Empire State Development certified 
minority and women-owned business enterprises obtained from the directory of certified businesses and/or the 
outreach efforts specified above. Include dates and copies of solicitations made.

7. Provide a record of ALL responses received from Local Businesses and Empire State Development certified minority 
or women owned business enterprises to any such advertisements and solicitations made.  Include dates and copies 
of any written responses.

8. Provide a list of any pre-bid, pre-award, or other meetings attended with Local Businesses and Empire State 
Development certified minority or women owned businesses.

9. List the efforts undertaken to subdivide portions of the work into smaller components in order to increase Local 
Business and  Empire State Development certified minority and women-owned business enterprise participation.

10. Did your firm seek additional assistance from the Independent Compliance Officer ?  If yes, please provide supportive 
documentation of your interaction.

11. Provide a description of all relevant contract documents, plans or specifications, or documents describing the scope of 
work which was made available to Local Businesses and Empire State Development certified minority and women-
owned business enterprises for the purpose of soliciting their bids.  Include the dates and manner in which these 
documents were made available.

12. Were the same subcontract terms and conditions offered to Local Businesses  and Empire State Development 
certified minority and women-owned business enterprises as those offered in the ordinary course of business and to 
other subcontractors?

13. Did you negotiate with Local Businesses and Empire State Development certified MWBE firms whose quotes originally 
submitted were deemed as too high?  Provide written documentation, including the schedule of values, detailing this 
interaction.

14. Has your firm made payments for work performed by Local Businesses and Empire State Development certified 
minority and women-owned business enterprises in a timely fashion for past work and/or past projects so as to 
facilitate continued performance by the certified businesses?

15. List any special considerations and/or concerns, which are preventing adequate Local Businesses and Empire State 
Development certified minority and women-owned business enterprises to participate?

16. Have you successfully met or exceeded MWBE/Local Business goals on another project?  Provide detailed 
documentation.  If not, please explain in detail including the project name, location, goals, actual MWBE/Local 
Business participation and reasons goals were not achieved.

http://www.syracuse.ny.us/supplier_diversity_directory.aspx
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                         004200 - 1                           SEXUAL HARASSMENT POLICY CERTIFICATION 

 

SEXUAL HARASSMENT POLICY AND TRAINING CERTIFICATION 

 

I, ____________________________________________, being duly sworn, deposes and      

    (Name of Individual Signing this Certification) 

says that I am the _______________________ of the _________________________________ 

           (Title/Position of Signer)                                (Name of Bidder) 

and that by submission of this bid, I certify on behalf of the above-named bidder, and in the case 

of a joint bid each party thereto certifies as to its own organization, under penalty of perjury, that 

the above-named bidder has and has implemented a written policy addressing sexual 

harassment prevention in the workplace and provides annual sexual harassment prevention 

training to all of its employees. I certify on behalf of the above-named bidder/proposer, and in 

the case of a joint bid each party thereto certifies as to its own organization, under penalty of 

perjury, that such policy, at a minimum, meets the requirements of Section 201-g of the New 

York State Labor Law. 

  

By: ________________________________________  

   Signature 

  

      _________________________________________ 

         Title 

 

Sworn to before me this 

 _____day of ____________________, 20___ 

  

______________________________________ 

Notary Public   

Commission Expires:_______________________________ 
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Additions and Alterations at Twin Towers Middle School 
112 Grand Avenue 
Middletown, NY 10940 
SED #44-10-00-01-0-001-041
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]̂_C̀CaCâbKJUGNKOLGKLPQRSTQHSKRGKcRZGSRGcIKVJGKLGSRGdQLHZGQRNGKHIJLG[KRUHLO[HSKReLJVQHJWGXOUSRJUUJUfGEFGUKZGSWJRHSFNG
QRWGWJU[LSXJGHIKUJGXOUSRJUUJUGQRWGUdJ[SFNGdJL[JRHQPJGKFGKcRJLUISdg

GG

]̂_C̀Cĥijklm̂nopqmrsjtqo
]̂_C̀ChC̀̂uKcGMQRNGNJQLUGIQUGNKOLGKLPQRSTQHSKRGXJJRGSRGXOUSRJUUf

GG

]̂_C̀ChCaGuKcGMQRNGFOVVeHSMJGJMdVKNJJUGcKLvGFKLGNKOLGKLPQRSTQHSKRf

GG
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Ĉ H\LLIHQLMUOIFQLGHNJMHFIVHMLFZJIHL_RL[QHNJMHFIHJKILMYZHRJÌLIOLIRL]

HH

Ca EFGHFIVHbSGWULIQZTHZLQQPLULIQZTHJMHFKFMGZH[LMQFOIOIWHQJHFHRJIZQMSRQOJIH[MJbLRQHOIHKEOREHVJSMH
HHH JMWFIOXFQOJIHKFZHMLZ[JIZO\PLHNJMHUJMLHQEFIHcdeTfff]

HH

Cg NOPLGHFIVHPFKZSOQZTHRPFOUZHJMHMLhSLZQLGHULGOFQOJIHJMHFM\OQMFQOJIHMLWFMGOIWHFHRJIZQMSRQOJIH[MJbLRQ]

HH

Ci HGOZ[SQLGHQELHRJIQLIQZHJNHFHRJU[PLQOJIHPOZQHJNH[SIREHPOZQHFIGHNFOPLGHQJHRJU[PLQLHQELHPOZQLGHKJMj]

Ck HMLNSZLGHJMHNFOPLGHQJHRJU[PLQLHKFMMFIQVHKJMjHMLPFQLGHQJHFHRJIZQMSRQOJIH[MJbLRQ]

lmnCoCDHpIHQELHPFZQHNÒLHVLFMZTHEFZHVJSMHJMWFIOXFQOJITHOQZH[FMLIQTHJMHFHZS\ZOGOFMVTHFNNOPOFQLTHJMHJQELMHLIQOQVHEF̀OIWHRJUUJIH
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C� \LLIHRJÌORQLGHJNTHJMHOIGORQLGHNJMTHFH\SZOILZZ�MLPFQLGHRMOUL]

HH

CoH \LLIHGLQLMUOILGHIJQHQJH\LHFHMLZ[JIZO\PLH\OGGLMH\VHFIVH[S\PORHRJM[JMFQOJITHZREJJPHGOZQMORQHJMH���rt]

CD EFGHFIVH\SZOILZZHJMH[MJNLZZOJIFPHPORLIZLHZS\bLRQLGHQJHGOZRO[POIFMVHFRQOJI]

HH

Ĉ \LLIH[LIFPOXLGHJMHNOILGH\VHFHZQFQLHJMHNLGLMFPHLÌOMJIULIQFPHFWLIRV]
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CDEFGFaBbRBMWKBKcMKLMBVLRULdBZNTMBMWKBTYe_RLMSX_MRSTBPRYBNLMKLJBMRBYTKBORSB\X̂RSBQRSMNRLTBROBURSVBRLBMWKB]SR̂K_M̀
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CDEFfDghigjkglEgDjgmnogpDoqDorgDijqsgEo
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CDEF�FfDIOBSK�YKTMKJdBUNZZBPRYSBRSyXLN�XMNRLBeKBXeZKBMRBQSRzNJKBQSRQKSMPBNLTYSXL_KBORSBMWKB]SR̂K_MBUSNMMKLBRLBXBeYNZJKSwTB
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XBSKQZX_K\KLMB_RTMBeXTNT�
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E

=??7�7���>=�?>?����7����>

cSdU_jTSMPUMkUTSQiUaMgjfd̀TUS_iU

_aadaUQ̀kMPf_TQM̀ÙddadaUkMPUQTiU
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PdkdPd̀gdnUrMÙMTUjidUtQTSUMTSdPU

Rd̀dP_lUgM̀aQTQM̀iUj̀ldiiUTSQiU

aMgjfd̀TUQiUfMaQkQdan

	¦§̈ ©̈̈ª«¬®̄°¬®±¬²³¬́µ°¬¶¶¶¶¶¬̄®·¬²³¬¶¶¶¶¶¶¶¶¶¶¬̧¹¬́µ°¬·°®º¬»¼²¬»µ²½±®¹̄¬
»¼°¹́·¾»¼²
¿ÀÁÂÃÄÅÆÇÈÂÉÁÆÉÊËÌÍÂÆËÎÈÂÏÄÁÌÐÈÂËÁÆÂÎÍËÅÑÒ

Ó̈«Ô̈ ª̈¬́µ°¬Õ¼¹°ºÖ
¿×ËÏÍÈÂØÍÙËØÂÇÌËÌÚÇÈÂËÆÆÅÍÇÇÈÂËÁÆÂÄÌÐÍÅÂÉÁÛÄÅÏËÌÉÄÁÒ

Ü¹Ý®ºÞ°̄¬ß̧ ·́¬àáµ²²Ý¬â̧±́º̧á́¬²³¬ã¸̄̄ Ý°́²¼¹
ääå¬æ±̧¹°º¬çè°¹½°
ã¸̄̄ Ý°́²¼¹é¬êë¬ìíîïí

®¹̄¬́µ°¬ß²¹́º®á́²ºÖ
¿×ËÏÍÈÂØÍÙËØÂÇÌËÌÚÇÈÂËÆÆÅÍÇÇÈÂËÁÆÂÄÌÐÍÅÂÉÁÛÄÅÏËÌÉÄÁÒ

¬¬
¬¬
¬¬

³²º¬́µ°¬³²ÝÝ²¼̧¹Þ¬ðº²ñ°á́Ö
¿×ËÏÍÈÂØÄÊËÌÉÄÁÈÂËÁÆÂÆÍÌËÉØÍÆÂÆÍÇÊÅÉòÌÉÄÁÒ

¬¬
¬¬
¬¬

»µ°¬ß²¹±́º½á̧́²¹¬ã®¹®Þ°ºÖ
¿×ËÏÍÈÂØÍÙËØÂÇÌËÌÚÇÈÂËÆÆÅÍÇÇÈÂËÁÆÂÄÌÐÍÅÂÉÁÛÄÅÏËÌÉÄÁÒ

¬¬
¬¬
¬¬

»µ°¬çºáµ̧́°á́Ö
¿×ËÏÍÈÂØÍÙËØÂÇÌËÌÚÇÈÂËÆÆÅÍÇÇÈÂËÁÆÂÄÌÐÍÅÂÉÁÛÄÅÏËÌÉÄÁÒ

óôõâ¬çºáµ̧́°á́±é¬ðß
äö÷¬ã®̧¹¬à́º°°́
ã²½¹́¬ó̧±á²é¬êë¬ìí÷ïî

»µ°¬Õ¼¹°º¬®¹̄¬ß²¹́º®á́²º¬®Þº°°¬®±¬³²ÝÝ²¼±ø



�����

�

�����	
������������������������������� !"#$� !%&$� !!'$�'&&!$�()*�'& !�+��,�-�./-��0()�1)2���3�-��4�.�0���-0�25�.66������2��-2-�7-*5�,�-�8./-��0()�1)2���3�-�
�4�.�0���-0�2$9�8.1.$9���-�.1.�:���$�()*�8.1.���)��(0��;�03/-)�29�(�-��-��2�-�-*���(*-/(�<2�()*�/(��)���+-�32-*�=����3���-�/�22��)5�,��2�*�03/-)��=(2�
���*30-*�+��.1.�2�4�=(�-�(�� ">'&>#'�?,��)�& @'#@'&''�3)*-��A�*-��B�5'#!#&%&#C!�=��0��-D���-2��)�&'@ E@'&''$��2�)���4����-2(6-$��2�6�0-)2-*�4����)-F��/-�32-�
�)6�$�()*�/(���)6��+-�32-*��)�(00��*()0-�=������-�.1.���)��(0��;�03/-)�2G�,-�/2��4�H-�7�0-5�,���-�����0���������7��6(���)2$�-F/(�6�0��������I(�(5���5
JKL�M	�KN� O!ECC%#'!"P

�

QRSTUVWXVRYQZ[TU\

] Q̂UV[W_QYR[QV̀W[abU_Q\

c Q̂UVdWYeVWXVQ̂Z\V[W_QYR[Q

f R̀QUVWXV[WbbU_[UbU_QVR_̀V̀RQU\VWXV\aS\QR_QZRTV[WbgTUQZW_

h [W_QYR[QV\ab

i gRjbU_Q\

k Z̀\gaQUVYU\WTaQZW_

l QUYbZ_RQZW_VWYV\a\gU_\ZW_

m bZ\[UTTR_UWa\VgYWnZ\ZW_\

o U_abUYRQZW_VWXV[W_QYR[QV̀W[abU_Q\
pqrsrtsruvwxyz{z|zy}

RYQZ[TUV]VVVQ̂UV[W_QYR[QV̀W[abU_Q\
~���������������������������������������������������������������������������������������������������������������
�������������������������������������������������������������������������������������������������������������������
������������������������������������������������������������������������������������������������������������������������
�����������������������������������������������������������������������������������������������������������~������������
�������������������������������������������������������������������������������������������������������������
�������������������������������������������������������������������������������������������������������������
���������������������������������� ��~���������������������������������������������¡���������������������������������
��������������������������������������������������������������������������¢��£��������������¤��£��������������������������
���¡��������������������������������������������������¡�������������������������¥��¦���������������������������������
����������

RYQZ[TUVcVVVQ̂UVdWYeVWXVQ̂Z\V[W_QYR[Q
~��������������������������������������¤��£���������������������������������������������������������������������
�������������������������������������������������������������������������������������������¤��£����������������§̈¨̈¨̈��
�����������������������������������������������������������������������������������������������©����������������������������������
�������������������¤��£��������������������������������ª���������������¡���������������������������������������������������
������������������������������������������������������������������������������������£����������������������������������
��������������������������������������������������������¤��£�����¥��¦����

RYQZ[TUVfVVV̀RQUVWXV[WbbU_[UbU_QVR_̀V̀RQU\VWXV\aS\QR_QZRTV[WbgTUQZW_
«Vf¬]�~�������������������������������¤��£���������
p®vz̄°x±²zx±³x|vzx³±{{±́µ²tx¶±·zw̧}

¹�VV�º ~��������������������������

¹�V»V�º ������������������������������������������������������¼�����

¹�VV�º ½���������������������
p¾²wzs|xrxyr|zx±sxrx¿zr²wx|±xyz|zs¿µ²zx|vzxyr|zx±³x̄±¿¿z²̄z¿z²|x±³x|vzxÀ±s°̧}

©��������������������������������¤��£��������������������������������������������������������������������������
����������



�����

�

�����	
������������������������������� !"#$� !%&$� !!'$�'&&!$�()*�'& !�+��,�-�./-��0()�1)2���3�-��4�.�0���-0�25�.66������2��-2-�7-*5�,�-�8./-��0()�1)2���3�-�
�4�.�0���-0�2$9�8.1.$9���-�.1.�:���$�()*�8.1.���)��(0��;�03/-)�29�(�-��-��2�-�-*���(*-/(�<2�()*�/(��)���+-�32-*�=����3���-�/�22��)5�,��2�*�03/-)��=(2�
���*30-*�+��.1.�2�4�=(�-�(�� ">'&>#'�?,��)�& @'#@'&''�3)*-��A�*-��B�5'#!#&%&#C!�=��0��-D���-2��)�&'@ E@'&''$��2�)���4����-2(6-$��2�6�0-)2-*�4����)-F��/-�32-�
�)6�$�()*�/(���)6��+-�32-*��)�(00��*()0-�=������-�.1.���)��(0��;�03/-)�2G�,-�/2��4�H-�7�0-5�,���-�����0���������7��6(���)2$�-F/(�6�0��������I(�(5���5
JKL�M	�KN� O!ECC%#'!"P

�

QRSTUVWXYVZ[\]̂_̀]VWabYVcX_ddVeYVbY_cf̂YgVĥ[bV]XYVg_]YV[hV̀[bbY\̀YbY\]V[hV]XYVi[̂jkVWXYVl̂[maca[\cV[hV]XacVZ[\]̂_̀]V
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QR®T�VWXYV¾�\ŶVcX_ddVl_pV]XYVZ[\]̂_̀][̂V]XYVZ[\]̂_̀]V�fbVa\V̀f̂̂Y\]Vhf\gcVh[̂V]XYVZ[\]̂_̀][̂¿cVlŶh[̂b_\̀YV[hV]XYV
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hiX[YX[\YXin\YainiXWYW\XYZV̂X[YicYX[iWY§̈ \̂\n\cXYdckYdWYZb̂X[\̂YW\XYZV̂X[YicYX[\YôV£\eXYldcbdaYdckÇV̂YÈikkic̈Y¥Vebn\cXWYiWY
dYndX\̂idaYeVckiXiVcYVZYX[iWY§̈ \̂\n\cXpYdckYX[dXYiZYX[\YUVcX̂deXV̂YZdiaWYXVYde[i\¤\YqbtWXdcXidaYUVǹ a\XiVcYVZYX[\Y]V̂_pYV̂Y
k\WïcdX\kỲd̂XWYX[\̂\VZpYicYdeeV̂kdce\YhiX[YWbe[YWe[\kba\pYX[\Y±hc\̂YhiaaYiceb̂Ykdnd̈\WYdWYdŶ\WbaXsY�[\Y±hc\̂YdckY
UVcX̂deXV̂Yd̈ \̂\YX[dXYX[\YdnVbcXYVZYWbe[Ykdnd̈\WYiWYkiZZiebaXYXVYdWe\̂XdicYhiX[Ydc¦Ỳ̂\eiWiVcsYÈ\edbW\YVZYX[\YkiZZiebaX¦YVZY
dWe\̂Xdicic̈YdaaŶ\WbaXic̈YdckYeV̂̂\ẀVckic̈Ykdnd̈\WpYiXYiWY[\̂\t¦Yd̈ \̂\kYX[dXYX[\YUVcX̂deXV̂YW[daaYt\YdWW\WW\kYicYX[\Y
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XVYX[\YUVcX̂deXV̂s



�����

�

�����	
������������������������������� !"#$� !%&$� !!'$�'&&!$�()*�'& !�+��,�-�./-��0()�1)2���3�-��4�.�0���-0�25�.66������2��-2-�7-*5�,�-�8./-��0()�1)2���3�-�
�4�.�0���-0�2$9�8.1.$9���-�.1.�:���$�()*�8.1.���)��(0��;�03/-)�29�(�-��-��2�-�-*���(*-/(�<2�()*�/(��)���+-�32-*�=����3���-�/�22��)5�,��2�*�03/-)��=(2�
���*30-*�+��.1.�2�4�=(�-�(�� ">'&>#'�?,��)�& @'#@'&''�3)*-��A�*-��B�5'#!#&%&#C!�=��0��-D���-2��)�&'@ E@'&''$��2�)���4����-2(6-$��2�6�0-)2-*�4����)-F��/-�32-�
�)6�$�()*�/(���)6��+-�32-*��)�(00��*()0-�=������-�.1.���)��(0��;�03/-)�2G�,-�/2��4�H-�7�0-5�,���-�����0���������7��6(���)2$�-F/(�6�0��������I(�(5���5
JKL�M	�KN� O!ECC%#'!"P

Q

RSTUVUVWXYZW[\]Ẑ_̀ŴabYcWcdWeafgahicZhWhijibZ̀ẀYieeẀĝkakZWili]hd]jZ]cWdmWcYZWnd̂oWlpWcYZWqd]ĉircd̂Wi]hWcYZW
[\]Ẑ_̀WcẐja]icad]WdmWcYZWqd]ĉircsW
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�������S�SSS��������
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RS�U�U�W�ìZhWg�d]W���earicad]̀Wmd̂W�ipjZ]cẀgljaccZhWcdWcYZWqd]̀ĉgrcad]W i]ibẐWlpWcYZWqd]ĉircd̂¡Wi]hWg�d]W
rẐcamaricad]WdmWcYZW�̂d¢ZrcW���earicad]Wi]hW�̂d¢ZrcWqẐcamaricZWmd̂W�ipjZ]cWd̂W���earicad]Wmd̂W�ipjZ]cWi]hWqẐcamaricZWmd̂W
�ipjZ]cWlpWcYZWqd]̀ĉgrcad]W i]ibẐWi]hW�̂rYacZrcWi]hWà̀gi]rZWlpWcYZW�̂rYacZrc¡WcYZW[\]ẐẀYieeWjioZW�̂db̂Z̀̀W
�ipjZ]c̀Wd]Wirrdg]cWdmWcYZWqd]ĉircW£gjWcdWcYZWqd]ĉircd̂WìW�̂dkahZhWlZed\Wi]hWZèZ\YẐZWa]WcYZWqd]ĉircW¤drgjZ]c̀s

RS�U�U¥WXYZW�ẐadhWrdkẐZhWlpWZirYW���earicad]Wmd̂W�ipjZ]cẀYieeWlZWd]ZWrieZ]hîWjd]cYWZ]ha]bWd]WcYZWeìcWhipWdmWcYZW
jd]cYs

RS�U�UVW�̂dkahZhWcYicWi]WirrZ�cileZW���earicad]Wmd̂W�ipjZ]c¡Wa]regha]bWieeŴZfgâZhWeaZ]W\iakẐ̀Wi]hWrẐcamaZhW�ip̂dee¡WàW
ẐrZakZhWlpWcYZWqd]̀ĉgrcad]W i]ibẐW]dcWeicẐWcYi]WcYZW¦§cYWhipWdmWiWjd]cY¡WcYZW[\]ẐẀYieeWjioZW�ipjZ]cWdmWcYZW
ijdg]cWrẐcamaZhWcdWcYZWqd]ĉircd̂W]dcWeicẐWcYi]WcYZWeìcWhipWdmWcYZW]Z̈cWjd]cYsW©mWi]W���earicad]Wmd̂W�ipjZ]cWàŴZrZakZhW
lpWcYZWqd]̀ĉgrcad]W i]ibẐWimcẐWcYZWi��earicad]WhicZWmäZhWildkZ¡W�ipjZ]cWdmWcYZWijdg]cWrẐcamaZhẀYieeWlZWjihZWlpWcYZW
[\]ẐW]dcWeicẐWcYi]Wª§Whip̀WimcẐWcYZWqd]̀ĉgrcad]W i]ibẐŴZrZakZ̀WcYZW���earicad]Wmd̂W�ipjZ]cs

RS�U�UTS��������S��������S«¬���S�¬�S�������S�®�S̄�S°���±S��S�S��̄²®³���±S�®�
RS�U�UTU�ẂirYW���earicad]Wmd̂W�ipjZ]cẀYieeWlZWlìZhWd]WcYZWjd̀cŴZrZ]cẀrYZhgeZWdmWkiegZ̀ẀgljaccZhWlpWcYZWqd]ĉircd̂W
a]Wirrd̂hi]rZW\acYWcYZWqd]ĉircW¤drgjZ]c̀sWXYZẀrYZhgeZWdmWkiegZ̀ẀYieeWieedricZWcYZWZ]câZWqd]ĉircW£gjWijd]bWcYZW
kîadg̀W�d̂cad]̀WdmWcYZWnd̂oWi]hWlZW�̂Z�îZhWa]ẀgrYWmd̂jWi]hẀg��d̂cZhWlpẀgrYWhiciWcdẀgl̀ci]caicZWac̀WirrĝirpWìWcYZW
qd]̀ĉgrcad]W i]ibẐWi]hW�̂rYacZrcWjipŴZfgâZsWXYàẀrYZhgeZ¡Wg]eZ̀̀Wdl¢ZrcZhWcdWlpWcYZWqd]̀ĉgrcad]W i]ibẐWd̂W
�̂rYacZrc¡ẀYieeWlZWg̀ZhWìWiWlìàWmd̂ŴZkaZ\a]bWcYZWqd]ĉircd̂_̀W���earicad]̀Wmd̂W�ipjZ]cs

RS�U�UTU¥W���earicad]̀Wmd̂W�ipjZ]cẀYieeẀYd\WcYZW�ẐrZ]cibZWdmWrdj�eZcad]WdmWZirYW�d̂cad]WdmWcYZWnd̂oWìWdmWcYZWZ]hWdmW
cYZW�ẐadhWrdkẐZhWlpWcYZW���earicad]Wmd̂W�ipjZ]csW�eeW�̂db̂Z̀̀W�ipjZ]c̀WjihZW�̂Zkadg̀WcdWcYZWeìcWi]hWma]ieW�ipjZ]cW
ỲieeWlZWlìZhWd]WZ̀cajicZ̀Wi]hWcYZŴabYcWàWYẐZlpŴZ̀ẐkZhWlpWcYZW�̂rYacZrcWmd̂WcYZW[\]ẐWcdWjioZWieeWhgZWi]hW�̂d�ẐW
rd̂̂Zrcad]̀Wa]Wi]pW�ipjZ]cWmd̂Wi]pW�̂Zkadg̀WẐ̂d̂s

RS�U�UTUVW©]Wirrd̂hi]rZW\acYW�©�W¤drgjZ]cW�µ¶µ· µ̧¹¦º¡W»Z]ẐieWqd]hacad]̀WdmWcYZWqd]ĉircWmd̂Wqd]̀ĉgrcad]¡W
qd]̀ĉgrcad]W i]ibẐWìW�hkàẐẂhacad]¡WìWjdhamaZh¡Wi]hẀgl¢ZrcWcdWdcYẐW�̂dkàad]̀WdmWcYZWqd]ĉircW¤drgjZ]c̀¡WcYZW
ijdg]cWdmWZirYW�̂db̂Z̀̀W�ipjZ]cẀYieeWlZWrdj�gcZhWìWmdeed\̀¼

RS�U�UTUVU�WXYZWijdg]cWdmWZirYW�̂db̂Z̀̀W�ipjZ]cẀYieeWmầcWa]reghZ¼
U� XYicW�d̂cad]WdmWcYZWqd]ĉircW£gjW�̂d�ẐepWieedrileZWcdWrdj�eZcZhWnd̂o½
U¥ XYicW�d̂cad]WdmWcYZWqd]ĉircW£gjW�̂d�ẐepWieedrileZWcdWjicẐaièWi]hWZfga�jZ]cWhZeakẐZhWi]hẀgacilepW

c̀d̂ZhWicWcYZẀacZWmd̂Ẁgl̀ZfgZ]cWa]rd̂�d̂icad]Wa]WcYZWrdj�eZcZhWrd]̀ĉgrcad]¡Wd̂¡WamWi��̂dkZhWa]Wihki]rZWlpW
cYZW[\]Ẑ¡ẀgacilepẀcd̂ZhWdmmWcYZẀacZWicWiWedricad]Wib̂ZZhWg�d]Wa]W\̂aca]b½Wi]h

UV XYicW�d̂cad]WdmWqd]̀ĉgrcad]WqYi]bZW¤âZrcakZ̀WcYicWcYZW�̂rYacZrcWhZcẐja]Z̀¡Wa]WcYZW�̂rYacZrc_̀W
�̂dmZ̀̀ad]ieW¢ghbjZ]c¡WcdWlZŴZìd]ilepW¢g̀camaZhs

RS�U�UTUVU¥WXYZWijdg]cWdmWZirYW�̂db̂Z̀̀W�ipjZ]cẀYieeWcYZ]WlZŴZhgrZhWlp¼
U� XYZWibb̂ZbicZWdmWi]pWijdg]c̀W�̂Zkadg̀epW�iahWlpWcYZW[\]Ẑ½
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�¤¥��� �§���ª�¡¢£�����³�§ ¡�¤�§ ��£¢�§̈§¡��§¢ ��̈¢��¡¢£����§¢ �¢̈��¢��§¢ ��¢̈�����¹¢�º������¢§����§ �µ�¡�§¢ �¼«½«¾³�§ �����
��¢§�§¢ ��̈¢���¤¡��£¢�§̈§¡��§¢ �«�

ŹWbV]X_\X�VWbVg[f]_Z\Wjb_ZbW]ZWy[ze]X\]_XlWmZYjlV]_Z\WZ̀W]UVWV\]_bVWcZbd�

���R�R�RxW¿ÀfVj]WXeWeV]ẀZb]UW_\W]U_eWyVf]_Z\W��v���ŝWhUV\W]UVWcZbdWZ̀W]U_eWmZ\]bXf]W_eWe[ze]X\]_XllaWfZYjlV]V̂W]UVW
mZ\]bXf]ZbWYXaWe[zY_]WX\Wijjl_fX]_Z\ẀZbWnXaYV\]W]UX]W_\fl[gVeW]UVWbV]X_\X�VWh_]UUVlgẀbZYWjb_ZbWijjl_fX]_Z\eẀZbW
nXaYV\]Wj[be[X\]W]ZW]U_eWyVf]_Z\W��v���WTUVWijjl_fX]_Z\ẀZbWnXaYV\]We[zY_]]VgWhUV\W]UVWcZbdWZ̀W]U_eWmZ\]bXf]W_eW
e[ze]X\]_XllaWfZYjlV]VWeUXllW\Z]W_\fl[gVWbV]X_\X�VWXeẀZllZhe�
�� ������ ª�¢�����¡¢ �§�§¢ ��̈¢����������¢̈�����§ ����¦�� �����¹¢�º�¢̈���§��»¢ ���¡��§���¤¥��� �§���ª�¡¢£�����³�¢��¤�¢ �
µ¤¥��� �§���»¢£����§¢ �¢̈�����¹¢�º�¢̈�����»¢ ���¡�¢���¢ �������¢²�¡��¢���¢��§¢ �������¢̈«�

ÁjZ\Wy[ze]X\]_XlWmZYjlV]_Z\WZ̀W]UVWcZbd̂W]UVWjXaYV\]WeUXllWzVWlVeeW]hZW]_YVeW]UVWkXl[VWZ̀WX\aWbVYX_\_\�WcZbdW]ZWzVW
fZYjlV]VgWXeW]UVWmZ\e]b[f]_Z\W~X\X�VbWbVfZYYV\geWX\gW]UVWibfU_]Vf]WgV]VbY_\VeẀZbW_\fZYjlV]VWcZbdWX\gWX\WXYZ[\]W
\VfVeeXbaW]ZWeX]_èaWX\aWflX_YêWl_V\eWZbW±[g�YV\]eWX�X_\e]W]UVWmZ\]bXf]ZbW]UX]WUXkVW\Z]WzVV\We[_]XzlaWg_efUXb�Vg�

���RS�Â���Ã�Ä�ÅÆ���
���RSR��Â���Ã�Ä�ÅÆ����ÇÈ�É���È��ÊË��É�Ì��ÍÎÆ��Ï�Ð�Ï�Ñ�Ë����Í��ÒÎÃ���Ñ�ÍÎÆ
���RSR�R�W|_\XlWjXaYV\]̂WfZ\e]_][]_\�W]UVWV\]_bVW[\jX_gWzXlX\fVWZ̀W]UVWmZ\]bXf]Wy[ŶWeUXllWzVWYXgVWzaW]UVW}h\VbW]ZW]UVW
mZ\]bXf]ZbWhUV\W

R� ]UVWmZ\]bXf]ZbWUXeẀ[llaWjVb̀ZbYVgW]UVWmZ\]bXf]WVÀfVj]ẀZbW]UVWmZ\]bXf]ZbÓeWbVejZ\e_z_l_]aW]ZWfZbbVf]WcZbdW
XeWjbZk_gVgW_\Wib]_flVWvrWZ̀WipiWqZf[YV\]WirsrtruvôWXeWYZg_̀_VĝWX\gW]ZWeX]_èaWZ]UVbWbVÔ[_bVYV\]êW_̀W
X\âWhU_fUWVÀ]V\gWzVaZ\gẀ_\XlWjXaYV\]wW

RS XẀ_\XlWmVb]_̀_fX]VẀZbWnXaYV\]WZbWnbZ±Vf]WmVb]_̀_fX]VẀZbWnXaYV\]WUXeWzVV\W_ee[VgWzaW]UVWibfU_]Vf]wWX\g
Rx ]UVWmZ\]bXf]ZbWUXeẀ[llaWjVb̀ZbYVgWX\gWfZYjl_VgWh_]UW]UVẀ_\XlWjXaYV\]WX\gWflZeVZ[]WjbZk_e_Z\eWZ̀W]UVW

nbZ±Vf]W~X\[Xl�

���RSR�RS�p\WXgg_]_Z\W]ZWZ]UVbWbVÔ[_bVgW_]VYêW_\fl[g_\�Wz[]W\Z]Wl_Y_]VgW]ZW]UZeVWbVÔ[_bVgW[\gVbWyVf]_Z\Wo�vuWZ̀W]UVWÕV\VbXlW
mZ\g_]_Z\êW]UVẀ_\XlWijjl_fX]_Z\ẀZbWnXaYV\]WY[e]WzVWXffZYjX\_VgWzaW]UVẀZllZh_\�̂WXllW_\ẀZbYWX\gWe[ze]X\fVW
eX]_èXf]ZbaW]ZW]UVW}h\VbWX\gW_\WfZYjl_X\fVWh_]UWXjjl_fXzlVWlXh�

R� jVbYX\V\]WfVb]_̀_fX]V®e°WZ̀WZff[jX\faWZbW[eVW_ee[VgWzaW]UVWXjjbZjb_X]VW�ZkVb\YV\]XlWX[]UZb_]aw
RS XllWYX_\]V\X\fVWX\gWZjVbX]_\�WYX\[Xlew
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RS TUVWXYZ[X\[Z]̂Ẑ_X̀YZYVUa_bc[ZUbYZ[dXe_̂_eU\_]b[ZVX̂̀Xe\_bcZfU[ghi_̀\fZe]bY_\_]b[j
Rk VXdV]Yie_h̀XZlm̀UVZYVUa_bc[ZVX̂̀Xe\_bcZ\nXZ̀]eU\_]bZ]̂ZUbmZe]beXÙXYZi\_̀_\_X[oZ

TXenUb_eÙZUbYZX̀Xe\V_eÙZ[m[\XT[oZUbYZ\nX_VZe]Td]bXb\[j
Rp U[[_cbTXb\[Z]̂ZÙ̀ZciUVUb\XX[ZUbYZaUVVUb\_X[Z\]Z\nXZq]b\VUe\]VẐV]TZrihe]b\VUe\]V[oZ

TU\XV_ÙTXboZsXbY]V[oZ]VZTUbîUe\iVXV[oZ\]cX\nXVZa_\nZUZ̀_[\Z]̂Z\nX_VZbUTX[oZUYYVX[[X[oZ
\X̀Xdn]bXZbiThXV[oZUbYZe]VVX[d]bY_bcZciUVUb\XX[ZUbYZaUVVUb\_X[ẐV]TZXUenjZUbY

Rt Ù̀Z]\nXVZ_b̂]VTU\_]bZUbYZTU\XV_Ù[ZVXui_VXYZ\]Ze]Td̀mZa_\nZ\nXZVXui_VXTXb\[Z]̂Z\nXZ
q]b\VUe\Zv]eiTXb\[Z]VZVXU[]bUh̀mZVXuiX[\XYZhmZ\nXZwabXVoZxVen_\Xe\oZ]VZ
q]b[\Vie\_]bZlUbUcXVy

z{|}|~}|������������
��pR�R�RS��nXZwabXV�[Ẑ_bÙZdUmTXb\Z\]Z\nXZq]b\VUe\]VZ[nÙ̀ZhXZTUYXZb]Z̀U\XVZ\nUbZ��ZYUm[ZÛ\XVZ\nXZ_[[iUbeXZ]̂Z\nXẐ_bÙZ
qXV\_̂_eU\XẐ]VZ�UmTXb\Z]VZ�V]�Xe\ZqXV\_̂_eU\XẐ]VZ�UmTXb\y

��pRSZ�UmTXb\[ZYiXZUbYZibdU_YZibYXVZ\nXZq]b\VUe\Z[nÙ̀ZhXUVZ_b\XVX[\ẐV]TZ\nXZYU\XZdUmTXb\Z_[ZYiXZ
z{|}|~}|������������
_bZUee]VYUbeXZa_\nZrXe\_]bZ���gh����h�Z]̂Z\nXZ�XaZ�]VWZr\U\XZ�XbXVÙZlib_e_dÙZ�Uay

������ �t���¡�¢£¤� �� ¢¥�¤��¥¦
��tR���§̈©̈ª«�¡¬̈®̈̄§�°ª±¬²
�nXZxVen_\Xe\Za_̀̀Z[XVsXZU[Z³b_\_ÙZvXe_[_]bZlUWXVZdiV[iUb\Z\]ZxV\_èXZ�́Z]̂Zx³xZv]eiTXb\Zxµ�µ¶µ��·oZ
z{|}|~}|������������
U[ZT]Y_̂_XYy

��tR��̧̈§¹̈§º�¡̈®»¼©¬��¬®̄«¼©̈̄§
½]VZUbmZq̀U_ToZY_[di\XZ]VZ]\nXVZTU\\XVZ_bZe]b\V]sXV[mZUV_[_bcZ]i\Z]̂Z]VZVX̀U\XYZ\]Z\nXZq]b\VUe\oZ\nXZTX\n]YZ]̂Zh_bY_bcZ
Y_[di\XZVX[]̀i\_]bZ[nÙ̀ZhXZU[Ẑ]̀̀]a[¾
z¿��ÀÁ�����|��}Â�}Ã|���ÄÂÅÆ�

Ç����È xVh_\VU\_]bZdiV[iUb\Z\]ZxV\_èXZ�́Z]̂Zx³xZv]eiTXb\Zxµ�µ¶µ��·y

Ç��É��È �_\_cU\_]bZ_bZUZe]iV\Z]̂Ze]TdX\Xb\Z�iV_[Y_e\_]bZ̀]eU\XYZ_bZwVUbcXZq]ib\moZ�XaZ�]VWy

Ç����È w\nXV¾ZzÊ��ÀÃËÌ�
z{|}|~}|������������

������ �Í���� �°�¦���¥¦�¥��¢¤¢£ ¦¢�¥¦
��ÍR��ÎÏ¬²¬�©Ï¬��̄§©²ª©�¢¼Ð�̈®�ª�¢©̈»¼«ª©¬¹�¢¼Ð
��ÍR�R�Z�nXZq]b\VUe\ZTUmZhXZ\XVT_bU\XYZhmZ\nXZwabXVZ]VZ\nXZq]b\VUe\]VZU[ZdV]s_YXYZ_bZxV\_èXZ�ÑZ]̂Zx³xZv]eiTXb\Z
xµ�µ¶µ��·oZU[ZT]Y_̂_XYy

z{|}|~}|������������
��ÍR�R�Z�nXZÒ]VWZTUmZhXZ[i[dXbYXYZhmZ\nXZwabXVZU[ZdV]s_YXYZ_bZxV\_èXZ�ÑZ]̂Zx³xZv]eiTXb\Zxµ�µ¶µ��·oZU[ZT]Y_̂_XYy

z{|}|~}|������������
������ �Ó���°�¢� ���¦ ¥¤¢�£�¥Ô�¢�¥¦¢
��ÓR�ZÒnXVXZVX̂XVXbeXZ_[ZTUYXZ_bZ\n_[ZxcVXXTXb\Z\]ZUZdV]s_[_]bZ]̂Zx³xZv]eiTXb\Zxµ�µ¶µ��·oZU[ZT]Y_̂_XYoZ]VZUb]\nXVZ
q]b\VUe\Zv]eiTXb\oZ\nXZVX̂XVXbeXZVX̂XV[Z\]Z\nU\ZdV]s_[_]bZU[ZUTXbYXYZ]VZ[idd̀XTXb\XYZhmZ]\nXVZdV]s_[_]b[Z]̂Z\nXZq]b\VUe\Z
v]eiTXb\[y

��ÓR�Z�nXZwabXV�[ZVXdVX[Xb\U\_sX¾
zÕ|Ö�×�|��}���×��Ö|Ã��|��}���×�|Ø��Â���}�ÃØËÂ}Ö|�ÃÂØ�

Ò_̀̀_UTZÙUV\̀X\\
Úb̀UVcXYZq_\mZren]]̀Zv_[\V_e\Z]̂Zl_YỲX\]ab
µµ�ZÒ_[bXVZxsXbiX
l_YỲX\]aboZ��Z��·Ñ�
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RSTUVWXYZ[X\\YV

]̂_̀aTbcdTefghijkhfilmTidnidmdghjhopdS
qrstuvwsxxyuzzvwuts{|wsxxyuzzvws}xw~��uyw{}�~yts�{~}�

TT
TT
TT
TT
TT
TT

]̂_̀�T�dohcdiThcdT��gdilmTgfiThcdTefghijkhfilmTidnidmdghjhopdTmcj��T�dTkcjg�d�T�ohcf�hThdgT�j�mlTniofiTgfhokdThfThcdTfhcdiT
njih�X

]̂_̀�̂���������̂���̂�����
]̂_̀�̀�TbcdT��gdiTjg�ThcdTefghijkhfiTmcj��Tn�ikcjmdTjg�T�joghjogTogm�ijgkdTjmTmdhT�fihcTogThcdT�gm�ijgkdT�o�diT
��ndko�okjhofgmT�dkhofgT  ¡  Z¢Tf�ThcdTRif£dkhT¤jg�j�Tjg�T¥ihok�dT\\T�gm�ijgkdTjg�T¦fg�mTf�ThcdT§dgdij�Tefg�ohofgmX

]̂_̀�̀̈TbcdTefghijkhfiTmcj��Tnifpo�dT�fg�mTjmTmdhT�fihcTogT¦fg�T�o�diT��ndko�okjhofgmT�dkhofgT  [\  ¢Tjg�T¦fg�og�T
ef�njg�T�jhog�T�d©�oid�dghmT��ndko�okjhofgT�dkhofgT  [\ \¢Tf�ThcdTRif£dkhT¤jg�j�ªTjg�T¥ihok�dT\\T�gm�ijgkdTjg�T
¦fg�mTf�ThcdT§dgdij�Tefg�ohofgmX

]̂_̀«T�fhokdTogTd�dkhifgokT�fi�jhªTn�im�jghThfT¥ihok�dT\Tf�T¥�¥T¬fk��dghT¥ZYZZ \®ªTjmT�f�o�od�ªT�j�T�dT�opdgTogT
jkkfi�jgkdT�ohcT¥�¥T¬fk��dghT̄Z Y°Z \YªT¦�o��og�T�g�fi�jhofgT¤f�d�og�Tjg�T¬o�ohj�T¬jhjT̄±co�ohªTo�Tkf�n�dhd�ªTfiT
jmTfhcdi�omdTmdhT�fihcT�d�f�S
q²�w~��uyw��s}w{}ws³³~yxs}³uẃ{��wµ²µw¶~³·tu}�w̧¹º»¼¹º½»vw{}zuy�wyu¾·{yutu}�zw�~ywxu|{¿uy{}Àw}~�{³uw{}wu|u³�y~}{³w
�~yts�wz·³�wszw}stuvw�{�|uvws}xwuts{|wsxxyuzzw~�w��uwyu³{Á{u}�ws}xẃ�u��uyws}xw�~́w��uwzÂz�utẃ{||wÃuwyu¾·{yuxw�~wÀu}uys�uw
swyusxwyu³u{Á�w�~yw��uw�ys}zt{zz{~}Ä�

��ThcdTnjihodmToghdg�ThfThijgm�ohT�gmhi��dghmTf�T�dipokdTfiTjg�TfhcdiTog�fi�jhofgTfiT�fk��dghjhofgTogT�o�ohj�T�fi�ªThcd�T�o��T
dg�djpfiThfTdmhj��omcTgdkdmmji�Tnifhfkf�mT�fpdigog�Tm�kcThijgm�ommofgmªT�g�dmmTfhcdi�omdTj�idj��Tnifpo�d�TogThcdT
¥�idd�dghTfiThcdTefghijkhT¬fk��dghmX

]̂_̀Å̂�ghdghofgj���Tf�ohhd�X

]̂_̀_T�hcdiTnifpomofgmS
]̂_̀_̀�TbcdTefghijkhfiTidnidmdghmTjg�T�jiijghmThcdT�f��f�og�ThfThcdT��gdiT�ogTj��ohofgThfTjg�TfhcdiTidnidmdghjhofgmTjg�T
�jiijghodmTkfghjogd�TogThcdTefghijkhT¬fk��dghm¢TjmTjgTog��kd�dghThfThcdT��gdiThfTd±dk�hdThcomT¥�idd�dghªT�cokcT
idnidmdghjhofgmTjg�T�jiijghodmTmcj��Tm�ipopdThcdTd±dk�hofgTjg�T�d�opdi�Tf�ThcomT¥�idd�dghªTjg�Thdi�ogjhofgTf�ThcomT
¥�idd�dghTjg�ThcdT�ogj�Tkf�n�dhofgTf�ThcdTÆfiÇS

�̀ hcjhTohTjg�TohmT���kfghijkhfimTjidT�ogjgkoj���Tmf�pdghªTj��dThfTnj�Tj��T�d�hmTjmThcd�T�jh�idTjg�Tnfmmdmmd�Tf�T
m���okodghT�fiÇog�Tkjnohj�ThfTkf�n�dhdThcdTÆfiÇTjg�Tndi�fi�Tj��Tf��o�jhofgmTcdid�g�diÈ

`̈T hcjhTohTomTj��dThfT��igomcThcdTn�jghªThff�mªT�jhdioj�mªTm�nn�odmªTd©�on�dghªTjg�T�j�fiTid©�oid�ThfTkf�n�dhdThcdT
ÆfiÇTjg�Tndi�fi�TohmTf��o�jhofgmTcdid�g�diÈ

à hcjhTohTomTj�hcfioÉd�ThfT�fT��mogdmmTogThcdT�hjhdTf�T�d�TÊfiÇTjg�ThcdTËgohd�T�hjhdmTjg�Tnifndi��T�okdgmd�T��T
j��Tgdkdmmji�T�fpdig�dghj�Tjg�Tn���okTjg�T©�jmoÌn���okTj�hcfiohodmTcjpog�T£�iom�okhofgTfpdiTohTjg�TfpdiThcdT
ÆfiÇTjg�ThcdTRif£dkhÈ

�̀ hcjhTohmTd±dk�hofgTf�ThcomT¥�idd�dghTjg�TohmTndi�fi�jgkdThcdidf�TomT�ohcogTohmT����Tj�hcfioÉd�Tnf�dimÈ
�̀ hcjhTohmT����Tj�hcfioÉd�TidnidmdghjhopdTcjmTpomohd�ThcdTmohdTf�ThcdTRif£dkhªTomT�j�o�ojiT�ohcThcdT�fkj�Tjg�T

mndkoj�Tkfg�ohofgmT�g�diT�cokcThcdTÆfiÇTomThfT�dTndi�fi�d�Tjg�TcjmTkfiid�jhd�TfgÌmohdTf�mdipjhofgmT�ohcT
hcdTid©�oid�dghmTf�ThcdTefghjkhT¬fk��dghmÈTjg�

«̀ hcjhTohTnfmmdmmdmTjTco�cT�dpd�Tf�Td±ndiodgkdTjg�Td±ndihomdTogThcdT��mogdmmTj��ogomhijhofgªTkfgmhi�khofgªT
kfgmhi�khofgT�jgj�d�dghTjg�Tm�ndioghdg�dgkdTfiTnif£dkhmTf�ThcdTmoÉdªTkf�n�d±oh�Tjg�Tgjh�idTf�ThcdT
njihok��jiTRif£dkhªTjg�ThcjhTohT�o��Tndi�fi�ThcdTÆfiÇT�ohcThcdTkjidªTmÇo��Tjg�T�o�o�dgkdTf�Tm�kcTjTkfghijkhfiX
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�� �Y__YZXT�VhbeSZ]̂
�� o�oT�VhbeSZ]To�������r�̀T�SZSW\aTgVZ_Y]YVẐTVUT]RSTgVZ]W\h]TUVWTgVẐ]Wbh]YVZ̀TgVẐ]Wbh]YVZT
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UVWXYZ[X\]̂_̀ab_]̀XâcXdè[_fgXh]î_jfXâcXk[l[̀ajjfgXmîcX_Z[nk[jl[kgX_Z[ìXZ[ìkgX[o[be_]̀kgXacnîik_̀a_]̀kgX
kebb[kk]̀kXâcXakkip̂kX_]X_Z[Xqr̂ [̀Xs]̀X_Z[Xt[̀s]̀nâb[X]sX_Z[X\]̂k_̀eb_i]̂X\]̂_̀ab_gXrZibZXikXîb]̀t]̀a_[cXZ[̀[îXmfX
[̀s[̀[̂b[u

UVvXwsX_Z[X\]̂_̀ab_]̀Xt[̀s]̀nkX_Z[X\]̂k_̀eb_i]̂X\]̂_̀ab_gX_Z[Xdè[_fXâcX_Z[X\]̂_̀ab_]̀XkZajjXZal[X̂]X]mjipa_i]̂Xêc[̀X
_ZikXx]̂cgX[ob[t_XrZ[̂Xattjibamj[X_]Xtà_ibita_[XîXaXb]̂s[̀[̂b[XakXt̀]lic[cXîXd[b_i]̂Xyu

UVzXwsX_Z[̀[XikX̂]Xqr̂ [̀X{[saej_Xêc[̀X_Z[X\]̂k_̀eb_i]̂X\]̂_̀ab_gX_Z[Xdè[_f|kX]mjipa_i]̂Xêc[̀X_ZikXx]̂cXkZajjXàik[X
as_[̀

}W _Z[Xqr̂ [̀Xsìk_Xt̀]lic[kX̂]_ib[X_]X_Z[X\]̂_̀ab_]̀XâcX_Z[Xdè[_fX_Za_X_Z[Xqr̂ [̀XikXb]̂kic[̀îpXc[bjàîpX
aX\]̂_̀ab_]̀X{[saej_uXdebZX̂]_ib[XkZajjXîciba_[XrZ[_Z[̀X_Z[Xqr̂ [̀XikX̀[~e[k_îpXaXb]̂s[̀[̂b[Xan]̂pX
_Z[Xqr̂ [̀gX\]̂_̀ab_]̀XâcXdè[_fX_]XcikbekkX_Z[X\]̂_̀ab_]̀|kXt[̀s]̀nâb[uXwsX_Z[Xqr̂ [̀Xc][kX̂]_X
[̀~e[k_XaXb]̂s[̀[̂b[gX_Z[Xdè[_fXnafgXri_ZîXsil[X���Xmekî[kkXcafkXas_[̀X̀[b[it_X]sX_Z[Xqr̂ [̀|kX̂]_ib[gX
[̀~e[k_XkebZXaXb]̂s[̀[̂b[uXwsX_Z[Xdè[_fX_in[jfX̀[~e[k_kXaXb]̂s[̀[̂b[gX_Z[Xqr̂ [̀XkZajjXa__[̂cuX�̂j[kkX
_Z[Xqr̂ [̀Xap̀[[kX]_Z[̀rik[gXâfXb]̂s[̀[̂b[X̀[~e[k_[cXêc[̀X_ZikXd[b_i]̂Xyu�XkZajjXm[XZ[jcXri_ZîX_[̂X
����Xmekî[kkXcafkX]sX_Z[Xdè[_f|kX̀[b[it_X]sX_Z[Xqr̂ [̀|kX̂]_ib[uXwsX_Z[Xqr̂ [̀gX_Z[X\]̂_̀ab_]̀XâcX_Z[X
dè[_fXap̀[[gX_Z[X\]̂_̀ab_]̀XkZajjXm[Xajj]r[cXaX̀[ak]̂amj[X_in[X_]Xt[̀s]̀nX_Z[X\]̂k_̀eb_i]̂X\]̂_̀ab_gX
me_XkebZXâXap̀[[n[̂_XkZajjX̂]_Xrail[X_Z[Xqr̂ [̀|kX̀ipZ_gXisXâfgXkemk[~e[̂_jfX_]Xc[bjà[XaX\]̂_̀ab_]̀X
{[saej_�X

}v _Z[Xqr̂ [̀Xc[bjà[kXaX\]̂_̀ab_]̀X{[saej_gX_[̀nîa_[kX_Z[X\]̂k_̀eb_i]̂X\]̂_̀ab_XâcX̂]_isi[kX_Z[Xdè[_f�X
âcX

}z _Z[Xqr̂ [̀XZakXap̀[[cX_]XtafX_Z[Xxajâb[X]sX_Z[X\]̂_̀ab_X�̀ib[XîXabb]̀câb[Xri_ZX_Z[X_[̀nkX]sX_Z[X
\]̂k_̀eb_i]̂X\]̂_̀ab_X_]X_Z[Xdè[_fX]̀X_]XaXb]̂_̀ab_]̀Xk[j[b_[cX_]Xt[̀s]̀nX_Z[X\]̂k_̀eb_i]̂X\]̂_̀ab_u

UV�X�aijè[X]̂X_Z[Xtà_X]sX_Z[Xqr̂ [̀X_]Xb]ntjfXri_ZX_Z[X̂]_ib[X̀[~eì[n[̂_XîXd[b_i]̂Xyu�XkZajjX̂]_Xb]̂k_i_e_[XaXsaijè[X
_]Xb]ntjfXri_ZXaXb]̂ci_i]̂Xt̀[b[c[̂_X_]X_Z[Xdè[_f|kX]mjipa_i]̂kgX]̀X̀[j[ak[X_Z[Xdè[_fXs̀]nXi_kX]mjipa_i]̂kgX[ob[t_X_]X
_Z[X[o_[̂_X_Z[Xdè[_fXc[n]̂k_̀a_[kXab_eajXt̀[hecib[u

UV�X�Z[̂X_Z[Xqr̂ [̀XZakXka_iksi[cX_Z[Xb]̂ci_i]̂kX]sXd[b_i]̂XygX_Z[Xdè[_fXkZajjXt̀]nt_jfXâcXa_X_Z[Xdè[_f|kX[ot[̂k[X
_a�[X]̂[X]sX_Z[Xs]jj]rîpXab_i]̂k�

UV�}WX�̀ à̂p[Xs]̀X_Z[X\]̂_̀ab_]̀gXri_ZX_Z[Xb]̂k[̂_X]sX_Z[Xqr̂ [̀gX_]Xt[̀s]̀nXâcXb]ntj[_[X_Z[X\]̂k_̀eb_i]̂X\]̂_̀ab_�

UV�}vX�̂c[̀_a�[X_]Xt[̀s]̀nXâcXb]ntj[_[X_Z[X\]̂k_̀eb_i]̂X\]̂_̀ab_Xi_k[jsgX_Z̀]epZXi_kXap[̂_kX]̀Xîc[t[̂c[̂_X
b]̂_̀ab_]̀k�

UV�}zXqm_aîXmickX]̀X̂[p]_ia_[cXt̀]t]kajkXs̀]nX~eajisi[cXb]̂_̀ab_]̀kXabb[t_amj[X_]X_Z[Xqr̂ [̀Xs]̀XaXb]̂_̀ab_Xs]̀X
t[̀s]̀nâb[XâcXb]ntj[_i]̂X]sX_Z[X\]̂k_̀eb_i]̂X\]̂_̀ab_gXà̀âp[Xs]̀XaXb]̂_̀ab_X_]Xm[Xt̀[tà[cXs]̀X[o[be_i]̂XmfX_Z[X
qr̂ [̀XâcXaXb]̂_̀ab_]̀Xk[j[b_[cXri_ZX_Z[Xqr̂ [̀|kXb]̂bè̀ [̂b[gX_]Xm[Xk[bè[cXri_ZXt[̀s]̀nâb[XâcXtafn[̂_Xm]̂ckX
[o[be_[cXmfXaX~eajisi[cXkè[_fX[~eilaj[̂_X_]X_Z[Xm]̂ckXikke[cX]̂X_Z[X\]̂k_̀eb_i]̂X\]̂_̀ab_gXâcXtafX_]X_Z[Xqr̂ [̀X_Z[X
an]ê_X]sXcanap[kXakXc[kb̀im[cXîXd[b_i]̂X�XîX[ob[kkX]sX_Z[Xxajâb[X]sX_Z[X\]̂_̀ab_X�̀ib[Xîbè̀[cXmfX_Z[Xqr̂ [̀XakX
aX̀[kej_X]sX_Z[X\]̂_̀ab_]̀X{[saej_�X]̀

UV�}�X�ail[Xi_kX̀ipZ_X_]Xt[̀s]̀nXâcXb]ntj[_[gXà̀âp[Xs]̀Xb]ntj[_i]̂gX]̀X]m_aîXaX̂[rXb]̂_̀ab_]̀XâcXri_ZX̀[ak]̂amj[X
t̀]nt_̂[kkXêc[̀X_Z[Xbìbenk_âb[k�

}W �s_[̀Xîl[k_ipa_i]̂gXc[_[̀nî[X_Z[Xan]ê_Xs]̀XrZibZXi_XnafXm[Xjiamj[X_]X_Z[Xqr̂ [̀XâcgXakXk]]̂XakX
t̀ab_ibamj[Xas_[̀X_Z[Xan]ê_XikXc[_[̀nî[cgXna�[Xtafn[̂_X_]X_Z[Xqr̂ [̀�X]̀

}v {[̂fXjiamiji_fXîXrZ]j[X]̀XîXtà_XâcX̂]_isfX_Z[Xqr̂ [̀gXbi_îpX_Z[X̀[ak]̂kXs]̀Xc[̂iaju

UV�XwsX_Z[Xdè[_fXc][kX̂]_Xt̀]b[[cXakXt̀]lic[cXîXd[b_i]̂X�Xri_ZX̀[ak]̂amj[Xt̀]nt_̂[kkgX_Z[Xdè[_fXkZajjXm[Xc[[n[cX_]X
m[XîXc[saej_X]̂X_ZikXx]̂cXk[l[̂XcafkXas_[̀X̀[b[it_X]sXâXacci_i]̂ajXr̀i__[̂X̂]_ib[Xs̀]nX_Z[Xqr̂ [̀X_]X_Z[Xdè[_fX
c[nâcîpX_Za_X_Z[Xdè[_fXt[̀s]̀nXi_kX]mjipa_i]̂kXêc[̀X_ZikXx]̂cgXâcX_Z[Xqr̂ [̀XkZajjXm[X[̂_i_j[cX_]X[̂s]̀b[XâfX
[̀n[cfXalaijamj[X_]X_Z[Xqr̂ [̀uXwsX_Z[Xdè[_fXt̀]b[[ckXakXt̀]lic[cXîXd[b_i]̂X�u�gXâcX_Z[Xqr̂ [̀X̀[sek[kX_Z[Xtafn[̂_X
]̀X_Z[Xdè[_fXZakXc[̂i[cXjiamiji_fgXîXrZ]j[X]̀XîXtà_gXri_Z]e_Xsè_Z[̀X̂]_ib[X_Z[Xqr̂ [̀XkZajjXm[X[̂_i_j[cX_]X[̂s]̀b[XâfX
[̀n[cfXalaijamj[X_]X_Z[Xqr̂ [̀u
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UVWXYZX[\]X̂_̀][aX]b]c[dX[eXfc[X_gh]̀X̂]c[iegXjklmXjknXèXjkomX[\]gX[\]X̀]dpegdiqibi[i]dXeZX[\]X̂_̀][aX[eX[\]Xrsg]̀Xd\fbbXge[X
q]Xt̀]f[]̀X[\fgX[\ed]XeZX[\]Xueg[̀fc[èX_gh]̀X[\]Xuegd[̀_c[iegXueg[̀fc[mXfghX[\]X̀]dpegdiqibi[i]dXeZX[\]Xrsg]̀X[eX[\]X
_̂̀][aXd\fbbXge[Xq]Xt̀]f[]̀X[\fgX[\ed]XeZX[\]Xrsg]̀X_gh]̀X[\]Xuegd[̀_c[iegXueg[̀fc[kX̂_qv]c[X[eX[\]Xcewwi[w]g[XqaX[\]X
rsg]̀X[eXpfaX[\]Xxfbfgc]XeZX[\]Xueg[̀fc[Xỳic]mX[\]X̂_̀][aXidXeqbitf[]hmXsi[\e_[Xh_pbicf[iegmXZè

z{ [\]X̀]dpegdiqibi[i]dXeZX[\]Xueg[̀fc[èXZèXcè̀]c[iegXeZXh]Z]c[i|]Xsè}XfghXcewpb][iegXeZX[\]X
uegd[̀_c[iegXueg[̀fc[~

z� fhhi[iegfbXb]tfbmXh]ditgXp̀eZ]ddiegfbXfghXh]bfaXced[dX̀]d_b[igtXZ̀ewX[\]Xueg[̀fc[è�dX�]Zf_b[mXfghX
]̀d_b[igtXZ̀ewX[\]Xfc[iegdXèXZfib_̀]X[eXfc[XeZX[\]X̂_̀][aX_gh]̀X̂]c[iegXj~XfghX

z� bi�_ihf[]hXhfwft]dmXèXiZXgeXbi�_ihf[]hXhfwft]dXf̀]Xdp]ciZi]hXigX[\]Xuegd[̀_c[iegXueg[̀fc[mXfc[_fbX
hfwft]dXcf_d]hXqaXh]bfa]hXp]̀Zèwfgc]XèXgeg�p]̀Zèwfgc]XeZX[\]Xueg[̀fc[èkX

UV�XYZX[\]X̂_̀][aX]b]c[dX[eXfc[X_gh]̀X̂]c[iegXjklmXjkoXèXjk�mX[\]X̂_̀][a�dXbifqibi[aXidXbiwi[]hX[eX[\]Xfwe_g[XeZX[\idXxeghk

UV�X�\]X̂_̀][aXd\fbbXge[Xq]Xbifqb]X[eX[\]Xrsg]̀XèXe[\]̀dXZèXeqbitf[iegdXeZX[\]Xueg[̀fc[èX[\f[Xf̀]X_g̀]bf[]hX[eX[\]X
uegd[̀_c[iegXueg[̀fc[mXfghX[\]Xxfbfgc]XeZX[\]Xueg[̀fc[Xỳic]Xd\fbbXge[Xq]X̀]h_c]hXèXd][XeZZXegXfcce_g[XeZXfgaXd_c\X
_g̀]bf[]hXeqbitf[iegdkX�eX̀it\[XeZXfc[iegXd\fbbXfcc̀_]XegX[\idXxeghX[eXfgaXp]̀degXèX]g[i[aXe[\]̀X[\fgX[\]Xrsg]̀XèXi[dX
\]ìdmX]�]c_[èdmXfhwigid[̀f[èdmXd_cc]ddèdXfghXfdditgdk

UV{�X�\]X̂_̀][aX\]̀]qaXsfi|]dXge[ic]XeZXfgaXc\fgt]mXigcb_higtXc\fgt]dXeZX[iw]mX[eX[\]Xuegd[̀_c[iegXueg[̀fc[XèX[eX
]̀bf[]hXd_qceg[̀fc[dmXp_̀c\fd]Xèh]̀dXfghXe[\]̀Xeqbitf[iegdk

UV{{X�gaXp̀ec]]higtmXb]tfbXèX]�_i[fqb]mX_gh]̀X[\idXxeghXwfaXq]Xigd[i[_[]hXigXfgaXce_̀[XeZXcewp][]g[Xv_̀idhic[iegXigX
[\]Xbecf[iegXigXs\ic\X[\]Xsè}XèXpf̀[XeZX[\]Xsè}XidXbecf[]hXfghXd\fbbXq]Xigd[i[_[]hXsi[\igX[seXa]f̀dXfZ[]̀XfXh]cbf̀f[iegX
eZXueg[̀fc[èX�]Zf_b[XèXsi[\igX[seXa]f̀dXfZ[]̀X[\]Xueg[̀fc[èXc]fd]hXsè}igtXèXsi[\igX[seXa]f̀dXfZ[]̀X[\]X̂_̀][aX
]̀Z_d]dXèXZfibdX[eXp]̀ZèwXi[dXeqbitf[iegdX_gh]̀X[\idXxeghmXs\ic\]|]̀Xecc_̀dXZìd[kXYZX[\]Xp̀e|idiegdXeZX[\idXyf̀ft̀fp\X
f̀]X|eihXèXp̀e\iqi[]hXqaXbfsmX[\]Xwigiw_wXp]̀iehXeZXbiwi[f[iegXf|fibfqb]X[eXd_̀][i]dXfdXfXh]Z]gd]XigX[\]Xv_̀idhic[iegXeZX
[\]Xd_i[Xd\fbbXq]Xfppbicfqb]k

UV{�X�e[ic]X[eX[\]X̂_̀][amX[\]Xrsg]̀XèX[\]Xueg[̀fc[èXd\fbbXq]Xwfib]hXèXh]bi|]̀]hX[eX[\]Xfhh̀]ddXd\esgXegX[\]Xpft]X
egXs\ic\X[\]ìXditgf[_̀]Xfpp]f̀dk

UV{�X�\]gX[\idXxeghX\fdXq]]gXZ_̀gid\]hX[eXcewpbaXsi[\XfXd[f[_[èaXèXe[\]̀Xb]tfbX̀]�_ì]w]g[XigX[\]Xbecf[iegXs\]̀]X
[\]Xcegd[̀_c[iegXsfdX[eXq]Xp]̀Zèw]hmXfgaXp̀e|idiegXigX[\idXxeghXcegZbic[igtXsi[\XdfihXd[f[_[èaXèXb]tfbX̀]�_ì]w]g[X
d\fbbXq]Xh]]w]hXh]b][]hX\]̀]Z̀ewXfghXp̀e|idiegdXcegZèwigtX[eXd_c\Xd[f[_[èaXèXe[\]̀Xb]tfbX̀]�_ì]w]g[Xd\fbbXq]X
h]]w]hXigcèpèf[]hX\]̀]igkX�\]gXdeXZ_̀gid\]hmX[\]Xig[]g[XidX[\f[X[\idXxeghXd\fbbXq]Xcegd[̀_]hXfdXfXd[f[_[èaXqeghXfghX
ge[XfdXfXcewwegXbfsXqeghk

UV{�V�����������
UV{�z{V�������V��V���V��������V�����zX�\]X[e[fbXfwe_g[Xpfafqb]XqaX[\]Xrsg]̀X[eX[\]Xueg[̀fc[èX_gh]̀X[\]Xuegd[̀_c[iegX
ueg[̀fc[XfZ[]̀XfbbXp̀ep]̀Xfhv_d[w]g[dX\f|]Xq]]gXwfh]mXigcb_higtXfbbesfgc]X[eX[\]Xueg[̀fc[èXeZXfgaXfwe_g[dX̀]c]i|]hX
èX[eXq]X̀]c]i|]hXqaX[\]Xrsg]̀XigXd][[b]w]g[XeZXigd_̀fgc]XèXe[\]̀XcbfiwdXZèXhfwft]dX[eXs\ic\X[\]Xueg[̀fc[èXidX
]g[i[b]hmX̀]h_c]hXqaXfbbX|fbihXfghXp̀ep]̀Xpfaw]g[dXwfh]X[eXèXegXq]\fbZXeZX[\]Xueg[̀fc[èX_gh]̀X[\]Xuegd[̀_c[iegX
ueg[̀fc[k

UV{�z�V������������V��������zX�\]Xft̀]]w]g[Xq][s]]gX[\]Xrsg]̀XfghXueg[̀fc[èXih]g[iZi]hXegX[\]Xce|]̀Xpft]mX
igcb_higtXfbbXueg[̀fc[X�ec_w]g[dXfghXc\fgt]dXwfh]X[eX[\]Xft̀]]w]g[XfghX[\]Xueg[̀fc[X�ec_w]g[dkX

UV{�z�V����������V�������zX fib_̀]XeZX[\]Xueg[̀fc[èmXs\ic\X\fdXge[Xq]]gX̀]w]hi]hXèXsfi|]hmX[eXp]̀ZèwXèXe[\]̀sid]X
[eXcewpbaXsi[\XfXwf[]̀ifbX[]̀wXeZX[\]Xuegd[̀_c[iegXueg[̀fc[k

UV{�z�V¡¢���V�������zX fib_̀]XeZX[\]Xrsg]̀mXs\ic\X\fdXge[Xq]]gX̀]w]hi]hXèXsfi|]hmX[eXpfaX[\]Xueg[̀fc[èXfdX̀]�_ì]hX
_gh]̀X[\]Xuegd[̀_c[iegXueg[̀fc[XèX[eXp]̀ZèwXfghXcewpb][]XèXcewpbaXsi[\X[\]Xe[\]̀Xwf[]̀ifbX[]̀wdXeZX[\]X
uegd[̀_c[iegXueg[̀fc[kX

UV{�z£V��������V����¤����zX�bbX[\]Xhec_w]g[dX[\f[Xcewp̀id]X[\]Xft̀]]w]g[Xq][s]]gX[\]Xrsg]̀XfghXueg[̀fc[èk
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VWXYZ[\Z]̂_̀ZabcdZ_̀Z_̀̀efdZ\bgZhcZhigffjfc]Zkf]lffcZhZmbc]ghn]bgZhcdZ̀eknbc]ghn]bgoZ]̂fZ]fgjZmbc]ghn]bgZ_cZ]̂_̀ZabcdZ
`̂hppZkfZdffjfdZ]bZkfZqeknbc]ghn]bgZhcdZ]̂fZ]fgjZrlcfgZ̀̂hppZkfZdffjfdZ]bZkfZmbc]ghn]bgs

VWXtZubd_\_nh]_bc̀Z]bZ]̂_̀ZkbcdZhgfZh̀Z\bppbl̀v

ZZ

wxyz{|}~�}y���~�|�}�|���}���}z��~�~��z�}�~��z���|�}��}z��|�}yz��~|��}���|�}��z�}����|}zyy|z�~��}��}��|}{��|�}yz�|��
����������W��W��������� ������
mbj�hc�v w���y��z�|}x|z�� mbj�hc�v w���y��z�|}x|z��

q_ich]egfv �� q_ich]egfv ��

 hjfZhcdZ¡_]pfv ZZZZ  hjfZhcdZ¡_]pfv ZZZZ
¢ddgf̀̀v ZZ ¢ddgf̀̀v ZZ
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UVWXYZ[X\]̂_̀ab_]̀XâcXdè[_fgXh]î_jfXâcXk[l[̀ajjfgXmîcX_Z[nk[jl[kgX_Z[ìXZ[ìkgX[o[be_]̀kgXacnîik_̀a_]̀kgX
kebb[kk]̀kXâcXakkip̂kX_]X_Z[Xqr̂ [̀X_]XsafXt]̀Xjam]̀gXna_[̀iajkXâcX[ueisn[̂_Xtè̂ ikZ[cXt]̀Xek[XîX_Z[Xs[̀t]̀nâb[X]tX
_Z[X\]̂k_̀eb_i]̂X\]̂_̀ab_gXrZibZXikXîb]̀s]̀a_[cXZ[̀[îXmfX̀[t[̀[̂b[gXkemh[b_X_]X_Z[Xt]jj]rîpX_[̀nkv

UVwXxtX_Z[X\]̂_̀ab_]̀Xs̀]ns_jfXnay[kXsafn[̂_X]tXajjXkenkXce[X_]X\jainâ_kgXâcXc[t[̂ckgXîc[n̂ iti[kXâcXZ]jckX
Zànj[kkX_Z[Xqr̂ [̀Xt̀]nXbjainkgXc[nâckgXji[̂kX]̀Xkei_kXmfXâfXs[̀k]̂X]̀X[̂_i_fXk[[yîpXsafn[̂_Xt]̀Xjam]̀gXna_[̀iajkX
]̀X[ueisn[̂_Xtè̂ ikZ[cXt]̀Xek[XîX_Z[Xs[̀t]̀nâb[X]tX_Z[X\]̂k_̀eb_i]̂X\]̂_̀ab_gX_Z[̂X_Z[Xdè[_fXâcX_Z[X\]̂_̀ab_]̀X
kZajjXZal[X̂]X]mjipa_i]̂Xêc[̀X_ZikXz]̂cvX

UV{XxtX_Z[̀[XikX̂]Xqr̂ [̀X|[taej_Xêc[̀X_Z[X\]̂k_̀eb_i]̂X\]̂_̀ab_gX_Z[Xdè[_f}kX]mjipa_i]̂X_]X_Z[Xqr̂ [̀Xêc[̀X_ZikX
z]̂cXkZajjXàik[Xat_[̀X_Z[Xqr̂ [̀XZakXs̀]ns_jfX̂]_iti[cX_Z[X\]̂_̀ab_]̀XâcX_Z[Xdè[_fX~a_X_Z[Xacc̀[kkXc[kb̀im[cXîX
d[b_i]̂X���X]tXbjainkgXc[nâckgXji[̂kX]̀Xkei_kXapaîk_X_Z[Xqr̂ [̀X]̀X_Z[Xqr̂ [̀}kXs̀]s[̀_fXmfXâfXs[̀k]̂X]̀X[̂_i_fX
k[[yîpXsafn[̂_Xt]̀Xjam]̀gXna_[̀iajkX]̀X[ueisn[̂_Xtè̂ ikZ[cXt]̀Xek[XîX_Z[Xs[̀t]̀nâb[X]tX_Z[X\]̂k_̀eb_i]̂X\]̂_̀ab_X
âcX_[̂c[̀[cXc[t[̂k[X]tXkebZXbjainkgXc[nâckgXji[̂kX]̀Xkei_kX_]X_Z[X\]̂_̀ab_]̀XâcX_Z[Xdè[_fvX

UV�X�Z[̂X_Z[Xqr̂ [̀XZakXka_ikti[cX_Z[Xb]̂ci_i]̂kXîXd[b_i]̂X�gX_Z[Xdè[_fXkZajjXs̀]ns_jfXâcXa_X_Z[Xdè[_f}kX[os[̂k[X
c[t[̂cgXîc[n̂ itfXâcXZ]jcXZànj[kkX_Z[Xqr̂ [̀Xapaîk_XaXcejfX_[̂c[̀[cXbjaingXc[nâcgXji[̂X]̀Xkei_v

UV�XYZ[Xdè[_f}kX]mjipa_i]̂kX_]XaX\jainâ_Xêc[̀X_ZikXz]̂cXkZajjXàik[Xat_[̀X_Z[Xt]jj]rîp�X

UV��WX\jainâ_kgXrZ]Xc]X̂]_XZal[XaXcì[b_Xb]̂_̀ab_Xri_ZX_Z[X\]̂_̀ab_]̀gX
�W Zal[Xtè̂ ikZ[cXaXr̀i__[̂X̂]_ib[X]tX̂]̂�safn[̂_X_]X_Z[X\]̂_̀ab_]̀gXk_a_îpXri_ZXkemk_â_iajXabbèabfX_Z[X

an]ê_Xbjain[cXâcX_Z[X̂an[X]tX_Z[Xsà_fX_]XrZ]nX_Z[Xna_[̀iajkXr[̀[gX]̀X[ueisn[̂_XrakgXtè̂ ikZ[cX]̀X
kessji[cX]̀Xt]̀XrZ]nX_Z[Xjam]̀XrakXc]̂[X]̀Xs[̀t]̀n[cgXri_ZîX̂î[_fX~���XcafkXat_[̀XZalîpXjak_X
s[̀t]̀n[cXjam]̀X]̀Xjak_Xtè̂ ikZ[cXna_[̀iajkX]̀X[ueisn[̂_Xîbjec[cXîX_Z[X\jain�Xâc

�w Zal[Xk[̂_XaX\jainX_]X_Z[Xdè[_fX~a_X_Z[Xacc̀[kkXc[kb̀im[cXîXd[b_i]̂X���v

UV��wX\jainâ_kgXrZ]Xà[X[nsj]f[cXmfX]̀XZal[XaXcì[b_Xb]̂_̀ab_Xri_ZX_Z[X\]̂_̀ab_]̀gXZal[Xk[̂_XaX\jainX_]X_Z[Xdè[_fX~a_X
_Z[Xacc̀[kkXc[kb̀im[cXîXd[b_i]̂X���v

UV�XxtXaX̂]_ib[X]tX̂]̂�safn[̂_X̀[ueì[cXmfXd[b_i]̂X�v�v�XikXpil[̂XmfX_Z[Xqr̂ [̀X_]X_Z[X\]̂_̀ab_]̀gX_Za_XikXkettibi[̂_X_]X
ka_iktfXaX\jainâ_}kX]mjipa_i]̂X_]Xtè̂ ikZXaXr̀i__[̂X̂]_ib[X]tX̂]̂�safn[̂_Xêc[̀Xd[b_i]̂X�v�v�v

UV�X�Z[̂XaX\jainâ_XZakXka_ikti[cX_Z[Xb]̂ci_i]̂kX]tXd[b_i]̂kX�v�X]̀X�v�gXrZibZ[l[̀XikXassjibamj[gX_Z[Xdè[_fXkZajjX
s̀]ns_jfXâcXa_X_Z[Xdè[_f}kX[os[̂k[X_ay[X_Z[Xt]jj]rîpXab_i]̂k�

UV��WXd[̂cXâXâkr[̀X_]X_Z[X\jainâ_gXri_ZXaXb]sfX_]X_Z[Xqr̂ [̀gXri_ZîXkio_fX~���XcafkXat_[̀X̀[b[is_X]tX_Z[X\jaingX
k_a_îpX_Z[Xan]ê_kX_Za_Xà[Xêcikse_[cXâcX_Z[XmakikXt]̀XbZajj[̂pîpXâfXan]ê_kX_Za_Xà[Xcikse_[c�Xâc

UV��wX�afX]̀Xà̀âp[Xt]̀Xsafn[̂_X]tXâfXêcikse_[cXan]ê_kv

UV��{XYZ[Xdè[_f}kXtaijè[X_]XcikbZàp[Xi_kX]mjipa_i]̂kXêc[̀Xd[b_i]̂X�v�X]̀Xd[b_i]̂X�v�XkZajjX̂]_Xm[Xc[[n[cX_]X
b]̂k_i_e_[XaXrail[̀X]tXc[t[̂k[kX_Z[Xdè[_fX]̀X\]̂_̀ab_]̀XnafXZal[X]̀Xabueì[XakX_]XaX\jaingX[ob[s_XakX_]Xêcikse_[cX
an]ê_kXt]̀XrZibZX_Z[Xdè[_fXâcX\jainâ_XZal[X̀[abZ[cXap̀[[n[̂_vXxtgXZ]r[l[̀gX_Z[Xdè[_fXtaijkX_]XcikbZàp[Xi_kX
]mjipa_i]̂kXêc[̀Xd[b_i]̂X�v�X]̀Xd[b_i]̂X�v�gX_Z[Xdè[_fXkZajjXîc[n̂ itfX_Z[X\jainâ_Xt]̀X_Z[X̀[ak]̂amj[Xa__]̀̂ [f}kXt[[kX
_Z[X\jainâ_XîbèkX_Z[̀[at_[̀X_]X̀[b]l[̀XâfXkenkXt]êcX_]Xm[Xce[XâcX]rîpX_]X_Z[X\jainâ_v

UV�XYZ[Xdè[_f}kX_]_ajX]mjipa_i]̂XkZajjX̂]_X[ob[[cX_Z[Xan]ê_X]tX_ZikXz]̂cgXsjekX_Z[Xan]ê_X]tX̀[ak]̂amj[Xa__]̀̂ [f}kX
t[[kXs̀]lic[cXêc[̀Xd[b_i]̂X�v�gXâcX_Z[Xan]ê_X]tX_ZikXz]̂cXkZajjXm[Xb̀[ci_[cXt]̀XâfXsafn[̂_kXnac[XîXp]]cXtai_ZXmfX
_Z[Xdè[_fvX

UV�X�n]ê_kX]r[cXmfX_Z[Xqr̂ [̀X_]X_Z[X\]̂_̀ab_]̀Xêc[̀X_Z[X\]̂k_̀eb_i]̂X\]̂_̀ab_XkZajjXm[Xek[cXt]̀X_Z[Xs[̀t]̀nâb[X
]tX_Z[X\]̂k_̀eb_i]̂X\]̂_̀ab_XâcX_]Xka_iktfXbjainkgXitXâfgXêc[̀XâfXb]̂k_̀eb_i]̂Xs[̀t]̀nâb[Xm]̂cvXzfX_Z[X\]̂_̀ab_]̀X
tè̂ ikZîpXâcX_Z[Xqr̂ [̀Xabb[s_îpX_ZikXz]̂cgX_Z[fXap̀[[X_Za_XajjXtêckX[à̂ [cXmfX_Z[X\]̂_̀ab_]̀XîX_Z[Xs[̀t]̀nâb[X]tX
_Z[X\]̂k_̀eb_i]̂X\]̂_̀ab_Xà[Xc[ciba_[cX_]Xka_iktfX]mjipa_i]̂kX]tX_Z[X\]̂_̀ab_]̀XâcXdè[_fXêc[̀X_ZikXz]̂cgXkemh[b_X_]X
_Z[Xqr̂ [̀}kXs̀i]̀i_fX_]Xek[X_Z[XtêckXt]̀X_Z[Xb]nsj[_i]̂X]tX_Z[Xr]̀yv
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UVWXYZ[\Y]̂_\̀aYb[cddYef̀Yg\Ydhcgd\ỲfỲ[\Yije\_kYldchmcèbYf_Yf̀[\_bYnf_Yfgdhoc̀hfebYfnỲ[\Ylfè_cp̀f_Ỳ[c̀Yc_\Y
ê_\dc̀\qỲfỲ[\Ylfeb̀_̂p̀hfeYlfè_cp̀rYZ[\Yije\_Yb[cddYef̀Yg\Ydhcgd\Ynf_Ỳ[\Yscam\èYfnYceaYpfb̀bYf_Y\ts\eb\bYfnYceaY
ldchmcèŶeq\_Ỳ[hbYufeqkYceqYb[cddY[cv\Ŷeq\_Ỳ[hbYufeqYefYfgdhoc̀hfeỲfYmcw\Yscam\èbỲfkYf_Yohv\Yef̀hp\YfeYg\[cdnY
fnkYldchmcèbYf_Yf̀[\_jhb\Y[cv\YceaYfgdhoc̀hfebỲfYldchmcèbŶeq\_Ỳ[hbYufeqrY

UVWWYZ[\Y]̂_\̀aY[\_\gaYjchv\bYef̀hp\YfnYceaYp[ceo\kYhepd̂qheoYp[ceo\bYfnỲhm\kỲfỲ[\Ylfeb̀_̂p̀hfeYlfè_cp̀Yf_ỲfY
_\dc̀\qYb̂gpfè_cp̀bkYŝ_p[cb\Yf_q\_bYceqYf̀[\_Yfgdhoc̀hfebr

UVWxYyfYb̂h̀Yf_Ycp̀hfeYb[cddYg\Ypfmm\ep\qYgaYcYldchmcèŶeq\_Ỳ[hbYufeqYf̀[\_Ỳ[ceYheYcYpf̂_̀YfnYpfms\̀\èY
ẑ_hbqhp̀hfeYheỲ[\Yb̀c̀\YheYj[hp[Ỳ[\Ys_fz\p̀Ỳ[c̀YhbỲ[\Yb̂gz\p̀YfnỲ[\Ylfeb̀_̂p̀hfeYlfè_cp̀YhbYdfpc̀\qYf_Ycǹ\_Ỳ[\Y
\tsh_c̀hfeYfnYfe\Ya\c_Yn_fmỲ[\Yqc̀\Y{|}YfeYj[hp[Ỳ[\YldchmcèYb\èYcYldchmỲfỲ[\Y]̂_\̀aYŝ_b̂cèỲfY]\p̀hfeY~r|r�Yf_Y
~r�kYf_Y{�}YfeYj[hp[Ỳ[\Ydcb̀Ydcgf_Yf_Yb\_vhp\YjcbYs\_nf_m\qYgaYceafe\Yf_Ỳ[\Ydcb̀Ymc̀\_hcdbYf_Y\�̂hsm\èYj\_\Y
n̂_ehb[\qYgaYceafe\Ŷeq\_Ỳ[\Ylfeb̀_̂p̀hfeYlfè_cp̀kYj[hp[\v\_YfnY{|}Yf_Y{�}Ynh_b̀Yfpp̂_brY�nỲ[\Ys_fvhbhfebYfnỲ[hbY
�c_co_cs[Yc_\YvfhqYf_Ys_f[hgh̀\qYgaYdcjkỲ[\Ymhehm̂ mYs\_hfqYfnYdhmh̀c̀hfeYcvchdcgd\ỲfYb̂_\̀h\bYcbYcYq\n\eb\YheỲ[\Y
ẑ_hbqhp̀hfeYfnỲ[\Yb̂h̀Yb[cddYg\Ycssdhpcgd\rY

UVW�Yyf̀hp\YceqYldchmbỲfỲ[\Y]̂_\̀akỲ[\Yije\_Yf_Ỳ[\Ylfè_cp̀f_Yb[cddYg\Ymchd\qYf_Yq\dhv\_\qỲfỲ[\Ycqq_\bbYb[fjeY
feỲ[\Ysco\YfeYj[hp[Ỳ[\h_Ybhoec̀̂_\Ycss\c_brY�p̀̂cdY_\p\hs̀YfnYef̀hp\Yf_YldchmbkY[fj\v\_Ycppfmsdhb[\qkYb[cddYg\Y
b̂nnhph\èYpfmsdhcep\YcbYfnỲ[\Yqc̀\Y_\p\hv\qr

UVW�Y�[\eỲ[hbYufeqY[cbYg\\eYn̂_ehb[\qỲfYpfmsdaYjh̀[YcYb̀c̀̂ f̀_aYf_Yf̀[\_Yd\ocdY_\�̂h_\m\èYheỲ[\Ydfpc̀hfeYj[\_\Y
[̀\Ypfeb̀_̂p̀hfeYjcbỲfYg\Ys\_nf_m\qkYceaYs_fvhbhfeYheỲ[hbYufeqYpfendhp̀heoYjh̀[YbchqYb̀c̀̂ f̀_aYf_Yd\ocdY_\�̂h_\m\èY
b[cddYg\Yq\\m\qYq\d\̀\qY[\_\n_fmYceqYs_fvhbhfebYpfenf_mheoỲfYb̂p[Yb̀c̀̂ f̀_aYf_Yf̀[\_Yd\ocdY_\�̂h_\m\èYb[cddYg\Y
q\\m\qYhepf_sf_c̀\qY[\_\herY�[\eYbfYn̂_ehb[\qkỲ[\Yhè\èYhbỲ[c̀Ỳ[hbYufeqYb[cddYg\Ypfeb̀_̂\qYcbYcYb̀c̀̂ f̀_aYgfeqYceqY
ef̀YcbYcYpfmmfeYdcjYgfeqr

UVW�Y�sfeY_\�̂\b̀YgaYceaYs\_bfeYf_Y\èh̀aYcss\c_heoỲfYg\YcYsf̀\èhcdYg\e\nhphc_aYfnỲ[hbYufeqkỲ[\Ylfè_cp̀f_YceqY
ije\_Yb[cddYs_fms̀daYn̂_ehb[YcYpfsaYfnỲ[hbYufeqYf_Yb[cddYs\_mh̀YcYpfsaỲfYg\Ymcq\r

UVW�V�����������
UVW��WV������Y�Yj_h̀̀\eYb̀c̀\m\èYgaỲ[\YldchmcèYhepd̂qheoYc̀YcYmhehm̂ m�

�W [̀\Yecm\YfnỲ[\Yldchmcè�
�x [̀\Yecm\YfnỲ[\Ys\_bfeYnf_Yj[fmỲ[\Ydcgf_YjcbYqfe\kYf_Ymc̀\_hcdbYf_Y\�̂hsm\èYn̂_ehb[\q�
�� cYpfsaYfnỲ[\Yco_\\m\èYf_Yŝ_p[cb\Yf_q\_Yŝ_b̂cèỲfYj[hp[Ydcgf_kYmc̀\_hcdbYf_Y\�̂hsm\èYjcbY

n̂_ehb[\qYnf_Ŷb\YheỲ[\Ys\_nf_mcep\YfnỲ[\Ylfeb̀_̂p̀hfeYlfè_cp̀�
�� cYg_h\nYq\bp_hs̀hfeYfnỲ[\Ydcgf_kYmc̀\_hcdbYf_Y\�̂hsm\èYn̂_ehb[\q�
�� [̀\Yqc̀\YfeYj[hp[Ỳ[\YldchmcèYdcb̀Ys\_nf_m\qYdcgf_Yf_Ydcb̀Yn̂_ehb[\qYmc̀\_hcdbYf_Y\�̂hsm\èYnf_Ŷb\YheY

[̀\Ys\_nf_mcep\YfnỲ[\Ylfeb̀_̂p̀hfeYlfè_cp̀�
�� [̀\Ỳf̀cdYcmf̂èY\c_e\qYgaỲ[\YldchmcèYnf_Ydcgf_kYmc̀\_hcdbYf_Y\�̂hsm\èYn̂_ehb[\qYcbYfnỲ[\Yqc̀\YfnỲ[\Y

ldchm�Y
�� [̀\Ỳf̀cdYcmf̂èYfnYs_\vhf̂bYscam\èbY_\p\hv\qYgaỲ[\Yldchmcè�Yceq
�� [̀\Ỳf̀cdYcmf̂èYq̂\YceqŶeschqỲfỲ[\YldchmcèYnf_Ydcgf_kYmc̀\_hcdbYf_Y\�̂hsm\èYn̂_ehb[\qYcbYfnỲ[\Y

qc̀\YfnỲ[\Yldchmr

UVW��xV���������Y�eYheqhvhq̂cdYf_Y\èh̀aY[cvheoYcYqh_\p̀Ypfè_cp̀Yjh̀[Ỳ[\Ylfè_cp̀f_Yf_Yjh̀[YcYb̂gpfè_cp̀f_YfnỲ[\Y
lfè_cp̀f_ỲfYn̂_ehb[Ydcgf_kYmc̀\_hcdbYf_Y\�̂hsm\èYnf_Ŷb\YheỲ[\Ys\_nf_mcep\YfnỲ[\Ylfeb̀_̂p̀hfeYlfè_cp̀rYZ[\Ỳ\_mY
ldchmcèYcdbfYhepd̂q\bYceaYheqhvhq̂cdYf_Y\èh̀aỲ[c̀Y[cbY_ho[̀n̂ddaYcbb\_̀\qYcYpdchmŶeq\_YceYcssdhpcgd\Ym\p[cehp�bYdh\eY
f_Ybhmhdc_Yb̀c̀̂ \̀Ycocheb̀Ỳ[\Y_\cdYs_fs\_̀aŶsfeYj[hp[Ỳ[\Y�_fz\p̀YhbYdfpc̀\qrYZ[\Yhè\èYfnỲ[hbYufeqYb[cddYg\ỲfYhepd̂q\Y
jh̀[f̂ Ỳdhmh̀c̀hfeYheỲ[\Ỳ\_mbY�dcgf_kYmc̀\_hcdbYf_Y\�̂hsm\è�Ỳ[c̀Ysc_̀YfnYjc̀\_kYocbkYsfj\_kYdho[̀kY[\c̀kYfhdkYocbfdhe\kY
\̀d\s[fe\Yb\_vhp\Yf_Y_\ècdY\�̂hsm\èŶb\qYheỲ[\Ylfeb̀_̂p̀hfeYlfè_cp̀kYc_p[h̀\p̀̂_cdYceqY\eohe\\_heoYb\_vhp\bY
_\�̂h_\qYnf_Ys\_nf_mcep\YfnỲ[\Yjf_wYfnỲ[\Ylfè_cp̀f_YceqỲ[\Ylfè_cp̀f_�bYb̂gpfè_cp̀f_bkYceqYcddYf̀[\_Yh̀\mbYnf_Y
j[hp[YcYm\p[cehp�bYdh\eYmcaYg\Ycbb\_̀\qYheỲ[\Yẑ_hbqhp̀hfeYj[\_\Ỳ[\Ydcgf_kYmc̀\_hcdbYf_Y\�̂hsm\èYj\_\Yn̂_ehb[\qr

UVW���V������������V���������YZ[\Yco_\\m\èYg\̀j\\eỲ[\Yije\_YceqYlfè_cp̀f_Yhq\èhnh\qYfeỲ[\Ypfv\_Ysco\kY
hepd̂qheoYcddYlfè_cp̀Y fp̂m\èbYceqYcddYp[ceo\bYmcq\ỲfỲ[\Yco_\\m\èYceqỲ[\Ylfè_cp̀Y fp̂m\èbr
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VWXYZ�W��̂f̀c�fWa��d�_̂f�Zg�kkgqrng{owlznuqxgqriqgwoz}mjxngqrngi�mnnznuqgynqtnnugqrngstunmgiu{g�ouqmiwqom�

VWX�g�pgqrjxg�ou{gjxgjxxln{gpomgiugi�mnnznuqgynqtnnugig�ouqmiwqomgiu{gxlywouqmiwqomvgqrngqnmzg�ouqmiwqomgjugqrjxg�ou{g
xrikkgyng{nnzn{gqogyng�lywouqmiwqomgiu{gqrngqnmzgstunmgxrikkgyng{nnzn{gqogyng�ouqmiwqom�

VWX�g�o{jpjwiqjouxgqogqrjxgyou{gimngixgpokkotx�
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HIJKLMNOMIPHQRKLS

T ULVLPIKMWPNXQSQNVS

Y NZVLP

[ RNVHPIRHNP

\ IPR]QHLRHMIV̂MRNVSHP_RHQNVM̀IVIULP

a S_JRNVHPIRHNPS

b RNVSHP_RHQNVMJcMNZVLPMNPMJcMSLWIPIHLMRNVHPIRHNPS

d R]IVULSMQVMH]LMZNPe

f HQ̀L

g WIc̀LVHSMIV̂MRǸ WKLHQNV

Th WPNHLRHQNVMNOMWLPSNVSMIV̂MWPNWLPHc

TT QVS_PIVRLMIV̂MJNV̂S

TY _VRNXLPQVUMIV̂MRNPPLRHQNVMNOMZNPe

T[ Q̀SRLKKIVLN_SMWPNXQSQNVS

T\ HLP̀ QVIHQNVMNPMS_SWLVSQNVMNOMH]LMRNVHPIRH

Ta RKIQ̀SMIV̂M̂QSW_HLS

Tb SWLRQIKMRNV̂QHQNVS

Td VLZMcNPeMSHIHLMKIJNPMKIZMPLi_QPL̀LVHS

Tf ULVLPIKM̀_VQRQWIKMKIZMPLi_QPL̀LVHSMNOMH]LMSHIHLMNOMVLZMcNPe

Tg SWLRQOQRMRNVONP̀ IVRLMHNMH]LMKIZSMNOMH]LMSHIHLMNOMVLZMcNPe
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HIJKLMNOPOOOQNRNIHMOSITUKVKTRV
WOPXPOYZ[\]Ô_̀\a\b\ca[
WOPXPXPOJd_OLcabeZ]bÔc]fg_ab[Xhijkhlmnopqrohsmrtuknovhqpkhkntukpqokwhxnhojkhyzpkkuknoh{ko|kknhojkh}|nkphqnwh
lmnopqromph~jkpkxnq�okp�hojkh�yzpkkukno���hqnwhrmnvxvohm�hojkh�xwwxnzhsmrtuknovh~xnr�twxnz�h{tohnmoh�xuxokwhom�h
�n�xoqoxmnvhomh�xw�h�nvoptroxmnvhomh�xwwkpv�hvqu��kh�mpuv�hojkhlmnopqromp�vh{xwhmph�mpoxmnvhm�hojkhqwwknwqhpk�qoxnzhomh
{xwwxnzhpk�txpkuknov��hojkhyzpkkukno�hlmnwxoxmnvhm�hojkhlmnopqroh~�knkpq��h�t���kuknoqp�hqnwhmojkphlmnwxoxmnv��h
spq|xnzv�h��krx�xrqoxmnv�hywwknwqhxvvtkwh�pxmphomhk�krtoxmnhm�hojkhlmnopqro�hmojkphwmrtuknovh�xvokwhxnhojkhyzpkkuknoh
qnwh�mwx�xrqoxmnvhxvvtkwhq�okphk�krtoxmnhm�hojkhlmnopqro�hyh�mwx�xrqoxmnhxvh~��hqh|pxooknhquknwuknohomhojkhlmnopqroh
vxznkwh{�h{mojh�qpoxkv�h~��hqhljqnzkh}pwkp�h~��hqhlmnvoptroxmnhljqnzkhsxpkrox�khmph~��hqh|pxooknhmpwkph�mphqhuxnmph
rjqnzkhxnhojkh�mp�hxvvtkwh{�hojkhyprjxokro�

WOPXPX�OJd_OLcabeZ]bXhijkhlmnopqrohsmrtuknovh�mpuhojkhlmnopqroh�mphlmnvoptroxmnh~jkpkxnq�okp�hojkh�lmnopqro���hijkh
lmnopqrohpk�pkvknovhojkhknoxpkhqnwhxnokzpqokwhqzpkkuknoh{ko|kknhojkh�qpoxkvhjkpkomhqnwhvt�kpvkwkvh�pxmphnkzmoxqoxmnv�h
pk�pkvknoqoxmnv�hmphqzpkkuknov�hkxojkph|pxooknhmphmpq��hijkhlmnopqrohuq�h{khquknwkwhmphumwx�xkwhmn��h{�hqh
�mwx�xrqoxmn�hijkhlmnopqrohsmrtuknovhvjq��hnmoh{khrmnvoptkwhomhrpkqokhqhrmnopqrotq�hpk�qoxmnvjx�hm�hqn�h�xnwh~��h
{ko|kknhojkhlmnopqromphqnwhojkhyprjxokrohmphojkhyprjxokro�vhrmnvt�oqnov�h~��h{ko|kknhojkh}|nkphqnwhojkhlmnvoptroxmnh
�qnqzkphmphojkhlmnvoptroxmnh�qnqzkp�vhrmnvt�oqnov�h~��h{ko|kknhojkh}|nkphqnwhojkhyprjxokrohmphojkhyprjxokro�vh
rmnvt�oqnov�h~��h{ko|kknhojkhlmnopqromphqnwhojkhlmnvoptroxmnh�qnqzkphmphojkhlmnvoptroxmnh�qnqzkp�vhrmnvt�oqnov�h~��h
{ko|kknhojkh}|nkphqnwhqh�t{rmnopqromphmph�t{�vt{rmnopqromph~��h{ko|kknhojkhlmnvoptroxmnh�qnqzkphqnwhojkh
yprjxokro�hmph~��h{ko|kknhqn�h�kpvmnvhmphknoxoxkvhmojkphojqnhojkh}|nkphqnwhlmnopqromp�hijkhlmnvoptroxmnh�qnqzkphqnwh
yprjxokrohvjq���hjm|k�kp�h{khknoxo�kwhomh�kp�mpuqnrkhqnwhkn�mprkuknohm�hm{�xzqoxmnvhtnwkphojkhlmnopqrohxnoknwkwhomh
�qrx�xoqokh�kp�mpuqnrkhm�hojkxphwtoxkv�

W�PXPX�XPh�jkpkhojkhokpuh�yzpkkukno��h�lmnopqro�hmph��pxukhlmnopqro�hxvhtvkwhxnhojkvkh�knkpq�hlmnwxoxmnv�hqnwhmojkph
lmnopqrohsmrtuknov�hxohvjq��hukqnhojkhvk�qpqokh}|nkp�lmnopqromphyzpkkuknoh{ko|kknhojkh}|nkphqnwhkqrjh�pxukh
lmnopqromphxwknox�xkwhxnhlmnwxoxmnvhm�hojkhlmnopqroh~�knkpq��h�t���kuknoqp�hqnwhmojkphrmnwxoxmnv��h

W�PXPX�X��ijkhlmnopqromphqr�nm|�kwzkvhqnwh|qppqnovhojqohxohjqvhr�mvk��hk�quxnkwhq��hojkhlmnopqrohsmrtuknov�hojqohojk�h
qpkhvtxoq{�khqnwhvt��xrxknohomhknq{�khojkhlmnopqromphomhrmu��kokhojkh�mp�hxnhqhoxuk��huqnnkph�mphojkhlmnopqroh�tu�hqnwh
ojqohojk�hxnr�twkhq��h|mp��h|jkojkphmphnmohvjm|nhmphwkvrpx{kw�h|jxrjhpkqvmnq{��huq�h{khxn�kppkwhomh{khpk�txpkwhmph
tvk�t�h�mphojkhrmu��koxmnhm�hojkh�mp�hxnh�t��hrmu��xqnrkh|xojhq��hq���xrq{�khvoqotokv�hrmwkv�h�q|v�hmpwxnqnrkvhqnwh
pkzt�qoxmnv�

WOPXPX�OJd_O�ce Xhijkhokpuh��mp��hukqnvhojkhrmnvoptroxmnhqnwhvkp�xrkvhpk�txpkwh{�hojkhlmnopqrohsmrtuknov�hmphqvh
pkqvmnq{��hxn�kpq{�khojkpk�pmu�h|jkojkphrmu��kokwhmph�qpoxq���hrmu��kokw�hqnwhxnr�twkvhq��hmojkph�q{mp�huqokpxq�v�h
k�tx�ukno�hqnwhvkp�xrkvh�pm�xwkwhmphomh{kh�pm�xwkwh{�hojkhlmnopqromphomh�t��x��hojkhlmnopqromp�vhm{�xzqoxmnv�hijkh�mp�h
uq�hrmnvoxotokhojkh|jm�khmphqh�qpohm�hojkh�pm¡kro�hijkh�mp�hxnr�twkvhq��hm�hojkhlmnopqromp�vhpkv�mnvx{x�xoxkvhqvhomhq��h
�q{mp�h�qpov�hvt���xkv�hk�tx�ukno�hv�x���hvt�kp�xvxmn�hopqnv�mpoqoxmnhvkp�xrkv�hvompqzkhpk�txpkuknov�hqnwhmojkph�qrx�xoxkvh
qnwhojxnzvhnkrkvvqp��h�pm�kphmphxnrxwknoq�homhojkhrqpp�xnzhmtohqnwhrmu��koxmnhm�hojkhokpuvhm�hojkhlmnopqrohsmrtuknovh
qnwhq��hmojkphxokuvhm�hrmvohmph�q�tkhnkkwkwhomh�pmwtrk�hrmnvoptro�hqnwh�t���hrmu��kokhojkhlmnopqromp�vh�mp�hxwknox�xkwh
{�hojkhlmnopqrohsmrtuknov�

WOPXPX¢OJd_OSec£_]bXhijkh�pm¡krohxvhojkhomoq�hrmnvoptroxmnhm�h|jxrjhojkh�mp�h�kp�mpukwhtnwkphojkhlmnopqrohsmrtuknovh
uq�h{khojkh|jm�khmphqh�qpohqnwh|jxrjhuq�hxnr�twkhrmnvoptroxmnh{�hmojkphlmnopqrompv�hqnwh{�hojkh}|nkp�vhm|nh�mprkvh
qnwh�k�qpqokhlmnopqrompv�

WOPXPX¤OLcabeZ]bce[XOlmnopqrompvhqpkh�kpvmnvhmphknoxoxkv�hmojkphojqnhojkhlmnopqromphmph�k�qpqokhlmnopqrompv�h|jmh
�kp�mpuh�mp�htnwkphrmnopqrovh|xojhojkh}|nkphojqohqpkhqwuxnxvokpkwh{�hojkhyprjxokrohqnwhlmnvoptroxmnh�qnqzkp�hh

WOPXPX¥OV_¦ZeZb_OLcabeZ]bce[XO�k�qpqokhlmnopqrompvhqpkh�kpvmnvhmphknoxoxkvh|jmh�kp�mpuhrmnvoptroxmnhtnwkphvk�qpqokh
rmnopqrovh|xojhojkh}|nkphnmohqwuxnxvokpkwh{�hojkhyprjxokrohqnwhlmnvoptroxmnh�qnqzkp�

WOPXPX§OJd_ÔeZ̈\a©[Xhijkhspq|xnzvhqpkhojkhzpq�jxrhqnwh�xrompxq�h�mpoxmnvhm�hojkhlmnopqrohsmrtuknovhvjm|xnzhojkh
wkvxzn�h�mrqoxmnhqnwhwxuknvxmnvhm�hojkh�mp��hzknkpq���hxnr�twxnzh��qnv�hk�k�qoxmnv�hvkroxmnv�hwkoqx�v�hvrjkwt�kv�hqnwh
wxqzpquv�
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HIJKJKLIMNOIPQORSTSRUVSWXYKZ[\]Ẑ_]̀abàcdaefgZch]Zd\cdZ_ehdaefZebZd\]Ziefdhc̀dZjèkl]fdgZ̀efgagdafmZebZd\]Znhadd]fZ
h]okah]l]fdgZbehZlcd]hacpgqZ]oka_l]fdqZgrgd]lgqZgdcfschsgZcfsZnehtlcfg\a_ZbehZd\]ZuehtqZcfsZ_]hbehlcf̀]ZebZh]pcd]sZ
g]hvà]gZcfsZm]f]hcpZh]okah]l]fdgZbehZd\]Zwhex]̀dy

HIJKJKzI{XYV|}~OXVYIWTIPO|�SROKZ�fgdhkl]fdgZebẐ]hvà]Zch]Zh]_h]g]fdcdaefgqZafZcfrZl]saklZebZ]�_h]ggaefZfenZtfenfZehZ
pcd]hZs]v]pe_]sqZebZd\]Zdcfma�p]ZcfsZafdcfma�p]Z̀h]cdav]ZnehtZ_]hbehl]sZ�rZd\]Z�h̀\ad]̀dZcfsZd\]Z�h̀\ad]̀d�gZ
èfgkpdcfdgZkfs]hZd\]ahZh]g_]̀dav]Z_heb]ggaefcpZg]hvà]gZcmh]]l]fdgyZ�fgdhkl]fdgZebẐ]hvà]ZlcrZaf̀pks]qZnad\ekdZ
paladcdaefqZgdksa]gqZgkhv]rgqZles]pgqZgt]d̀\]gqZshcnafmgqZg_]̀abàcdaefgqZcfsZed\]hZgalapchZlcd]hacpgZaf̀pksafmZd\eg]ZafZ
]p]̀dhefàZbehly

HIJKJKJ�I{XSVSU�I�ORSYSWXI�U�O|KZ[\]Z�fadacpZj]̀agaefZ�ct]hZagZd\]Z_]hgefZas]fdaba]sZafZd\]Z�mh]]l]fdZdeZh]fs]hZafadacpZ
s]̀agaefgZefZipcalgZafZc̀ èhscf̀]Znad\Ẑ]̀daefZ��y�yZ[\]Z�fadacpZj]̀agaefZ�ct]hZg\cppZfedZg\enZ_chdacpadrZdeZd\]Z
�nf]hZehZiefdhc̀dehZcfsZg\cppZfedZ�]Zpac�p]ZbehZh]gkpdgZebZafd]h_h]dcdaefgZehZs]̀agaefgZh]fs]h]sZafZmeesZbcad\y

HIJKJKJJI�SYRO��UXOW}YI�OTSXSVSWXY
HIJKJKJJKJ�[\]Zd]hlgZ�tfenp]sm]q�Z�h]̀emfa�]�ZcfsZ�sag̀ev]hq�Zd\]ahZh]g_]̀dav]Zs]havcdav]gZcfsZgalapchZd]hlgZafZd\]Z
iefdhc̀dZjèkl]fdgqZcgZkg]sZafZh]b]h]f̀]ZdeZd\]Ziefdhc̀dehqZg\cppZ�]Zafd]h_h]d]sZdeZl]cfZd\cdZn\à\Zd\]Ziefdhc̀dehZ
tfengZ�ehZg\ekpsZtfen�qZh]̀emfa�]gZ�ehZg\ekpsZh]̀emfa�]�ZcfsZsag̀ev]hgZ�ehZg\ekpsZsag̀ev]h�ZafZ]�]h̀agafmZd\]Z̀ch]qZ
gtappqZcfsZsapam]f̀]Zh]okah]sZ�rZd\]Ziefdhc̀dZjèkl]fdgyZ[\]Z]�_h]ggaefZ�h]cgefc�prZafb]hc�p]�ZcfsZgalapchZd]hlgZafZ
d\]Ziefdhc̀dZjèkl]fdgZg\cppZ�]Zafd]h_h]d]sZdeZl]cfZh]cgefc�prZafb]hc�p]Z�rZcZ̀efdhc̀dehZbclapachZnad\Zd\]Zwhex]̀dZcfsZ
]�]h̀agafmZ̀ch]qZgtappqZcfsZsapam]f̀]Zh]okah]sZebZd\]Ziefdhc̀dehZ�rZd\]Ziefdhc̀dZjèkl]fdgy

HIJKJKJJK�Z[\]Zd]hlZ�cfr�ZafZd\]Ziefdhc̀dZjèkl]fdgZg\cppZ�]Zafd]h_h]d]sZcgZ�cfrZcfsZcpp�Zn\]f]v]hZef]ZehZleh]Zd\cfZ
ef]Zad]lZnekpsZ�]Zc__pàc�p]ZbehZ̀el_p]daefZebZd\]Zuehty

HIJKJKJJK�Z��̀]_dZcgZed\]hnag]Z]�_pàadprZ_hevas]sqZd\]ZnehsgZ�c__hev]s�ZehZ�c__hevcp�Zg\cppZl]cfZd\]Znhadd]fZ
c__hevcpZebZd\]Z�h̀\ad]̀dZehZd\]Ziefgdhk̀daefZ�cfcm]hqZehZ�ed\y

HIJKJKJJK�Z��̀ ]̀_d]sq�Z�sah]̀d]sq�Z�_]hladd]sq�Z�h]ok]gd]sq�Z�h]okah]sq�ZcfsZ�g]p]̀d]s�Zch]Zkg]sZ\]h]afZcgZd]hlZ
èff]̀daefgZcfsZkfp]ggZg_]̀abàcpprZfed]sZed\]hnag]Zch]ZdeZl]cfZ�c̀ ]̀_d]sZ�rZd\]Z�h̀\ad]̀dq�Z�sah]̀d]sZ�rZd\]Z
�h̀\ad]̀dq�Z�_]hladd]sZ�rZd\]Z�h̀\ad]̀dq�Z�h]ok]gd]sZ�rZd\]Z�h̀\ad]̀dq�Z�h]okah]sZ�rZd\]Z�h̀\ad]̀dq�ZcfsZ�g]p]̀d]sZ�rZ
d\]Z�h̀\ad]̀dy�Z�en]v]hqZfeZgk̀\Zal_pa]sZl]cfafmZnappZ�]Zafd]h_h]d]sZdeZ]�d]fsZd\]Z�h̀\ad]̀d�gZh]g_efga�apadrZafdeZd\]Z
iefdhc̀deh�gZch]cgZebZ̀efgdhk̀daefZgk_]hvagaefy

HIJKJKJJK�Z[\]Zd]hlZ�cgZafsàcd]s�ZehZ�cgZg\enf�Zg\cppZl]cfZ�cgZafsàcd]sZafZd\]Ziefdhc̀dZjèkl]fdgy�

HIJKJKJJK�Z[\]Zd]hlZ�af̀pks]�ZafZcfrZbehlZed\]hZd\cfZ�af̀pkgav]�ZagZfef�paladafmZcfsZfedZafd]fs]sZdeZl]cfZ�cppZ
af̀pkgav]y�

HIJKJKJJK�Z[\]Zd]hlgZ�bkhfag\�ZcfsZ�bkhfag\ZcppZlcd]hacpgq�Zkfp]ggZg_]̀abàcpprZfed]sZed\]hnag]qZl]cfZ�_crZbehqZgk__prZ
cfsZs]pav]hZdeZd\]Zxe�Zgad]ZcppZf]nZlcd]hacpgqZgrgd]lgqZ]oka_l]fdqZ_hesk̀dqZcfs�ehZed\]hZad]lgZgeZg_]̀aba]sy�

HIJKJKJJKLZ[\]Zd]hlgZ�afgdcpp�ZcfsZ�bkhfag\ZcppZpc�ehq�Zkfp]ggZg_]̀abàcpprZfed]sZed\]hnag]qZl]cfZ�_crZbehqZ_]hbehlZcppZ
e_]hcdaefgZ̀eff]̀d]sZnad\ZafgdcppcdaefZebZuehtZaf̀pksafmZkfpecsafmZf]nZ_hesk̀dZdeZ�]Zafgdcpp]sqZgk__prafmZcppZ
f]̀]ggchrZ]oka_l]fdZcfsZhamgZdeZseZd\]ZuehtqZd]gdqZ_pc̀]ZafZe_]hcdaefZcfsZg]hvà]qZcfsZh]lev]ZcppZ_c̀tafmZlcd]hacpy�

HIJKJKJJKzZ[\]Zd]hlZ�_hesk̀d�Zaf̀pks]gZlcd]hacpgqZgrgd]lgqZ]oka_l]fdqZcfsZed\]hZad]lgZdeZ�]Zaf̀eh_ehcd]sZafdeZd\]Z
uehty

HIJKJKJJKJ�Z[\]Zd]hlZ�_hevas]q�Zkfp]ggZg_]̀abàcpprZfed]sZed\]hnag]qZl]cfgZ�bkhfag\Zf]nqZafgdcppqZ̀eff]̀dZk_qZ
èl_p]d]qZd]gdZcfsZ_pc̀]ZafZe_]hcdaefZcfsZg]hvà]y�

HIJKJKJJKJJZ[\]Zd]hlZ�h]_pc̀]�ZehZgalapchZd]hlZg\cppZl]cfZ�h]gdeh]q�Z�h]f]nq�Z�lct]Zmeesq�Z�h]̀efgdhk̀dq�ZehZ�cgZ
c__pàc�p]ZkgafmZf]nZ_hesk̀dy�

HIJKJKJJKJ�Z[\]Zd]hlZ�̀ef̀]cp]s�ZcgZkg]sZ\]h]afZg\cppZl]cfZad]lgZ\ass]fZbhelZgam\dZafZgk̀\ZpècdaefgZcgZdh]f̀\]gqZ
\̀cg]gqZg\cbdgqZbkhh]sZg_c̀]gqZncppgqZgpc�gqZc�ev]Z̀]apafmgZcfsZn\]h]ZafZgam\dZafZ̀hcnpZg_c̀]gZehZg]hvà]Zdkff]pgy
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HIJIJIIJIKLMNOPQORSPTOUVWXOYTPZXP[XOYPNORO\]PXNẐ̂PSOZ]P]WQPT_W]_OẐOYTPZXPYÒ\]OYPNORO\]PZ]YPQNOPXVZ_OXPaON\]YP
]WRSẐ̂bP_̂WXOYPYWWRXPX[_NPZXP\]QOR\WRXPẀP_Za\]OQXc

HdIJIJIIJIePMNOPQORSXPTSZ][̀Z_Q[RORTPWRPTX[VV̂\ORTPSOZ]PZ]bPVORXW]PWRPO]Q\QbPfN\_NP_W]QRZ_QXPQWP̀[R]\XNPSZQOR\ẐXPQWPZP
gW]QRZ_QWRhPi[a_W]QRZ_QWRhPWRPZ]bPi[ajX[a_W]QRZ_QWRP̀WRP[XOPZQPQNOPX\QOPẀPQNOPkRWlO_Qc

HdIJIJIIJImdTn\R\]oTPXNẐ̂PaOP[]YORXQWWYPQWPSOZ]Pf\ROXPWRP_ZâOXPf\QNP_W]Y[\QhP̀\QQ\]oXhPaWUOXhPOQ_chP\]XQẐ̂OYP_WSV̂OQOc

HdIJIJIIJIpPTk\V\]oTPXNẐ̂PaOP[]YORXQWWYPQWPSOZ]PẐ̂PV\VOXhP̀\QQ\]oXhP]\VV̂OXhPqẐqOXPZ]YPẐ̂PZ__OXXWR\OXP_W]]O_QOYP
QNOROQWc

HdIJIJIIJIrPMNOPgW]QRZ_QPM\SOP\XPQNOPVOR\WYPẀPQ\SOPXVO_\̀\OYP\]PsRQ\_̂OPtPẀPQNOPsoROOSO]QP̀WRP_WSV̂OQ\W]PẀPQNOP
nWRuc

HdIJIJIIJIvPTkRWlO_QPwZ][ẐTP\XPZPqŴ[SOPZXXOSâOYP̀WRPQNOPnWRuPQNZQP\]_̂[YOXPQNOPx]XQR[_Q\W]XPQWPy\YYORXhPzO]ORẐP
gW]Y\Q\W]XhPi[VV̂OSO]QZRbPzO]ORẐPgW]Y\Q\W]XhPQNOPiVO_\̀\_ZQ\W]XhPZ]YPẐ̂PsYYO]YZP\XX[OYPVR\WRPQWPOUO_[Q\W]PẀPQNOP
gW]QRZ_QcPMNOPkRWlO_QPwZ][ẐPf\̂̂PZYY\Q\W]Ẑ̂bP\]_̂[YOPa\YY\]oPRO{[\ROSO]QXPZ]YPYW_[SO]QXPZ]YPXZSV̂OP̀WRSXc

HdIJIJIIJI|PMORSXP]WQPWQNORf\XOPYÒ\]OYPNORO\]PXNẐ̂PNZqOPQNOPSOZ]\]oXPXOQP̀WRQNPÔXOfNOROP\]PQNOPgW]QRZ_QP
}W_[SO]QXc

HdIJ~d�����������d���d������d��d���d��������d���������
HdIJ~JIPMNOP\]QO]QPẀPQNOPgW]QRZ_QP}W_[SO]QXP\XPQWP\]_̂[YOPẐ̂P\QOSXP]O_OXXZRbP̀WRPQNOPVRWVORPOUO_[Q\W]PZ]YP_WSV̂OQ\W]P
ẀPQNOPnWRuPabPQNOPgW]QRZ_QWRcPMNOPgW]QRZ_QP}W_[SO]QXPZROP_WSV̂OSO]QZRbhPZ]YPfNZQP\XPRO{[\ROYPabPW]OPXNẐ̂PaOPZXP
a\]Y\]oPZXP\̀PRO{[\ROYPabPẐ̂�PVOR̀WRSZ]_OPabPQNOPgW]QRZ_QWRPXNẐ̂PaOPRO{[\ROYPW]̂bPQWPQNOPOUQO]QP_W]X\XQO]QPf\QNPQNOP
gW]QRZ_QP}W_[SO]QXPZ]YPROZXW]ZâbP\]̀ORZâOP̀RWSPQNOSPZXPaO\]oP]O_OXXZRbPQWPVRWY[_OPQNOP\]Y\_ZQOYPROX[̂QXcPxQP\XP
\]QO]YOYPQNZQPẐ̂PV̂[Sa\]ohPSO_NZ]\_ẐhPÔO_QR\_ẐhPZ]YPWQNORPXbXQOSXPf\̂̂PaOP_WSV̂OQOPZ]YP\]PVRWVORPWVORZQ\W]hPZ]YPQNZQP
Ẑ̂P_W]XQR[_Q\W]P_WSVW]O]QXhPfNOQNORPVZRQPẀPX[_NPXbXQOSXPWRPWQNORf\XOhPf\̂̂PaOP_WSV̂OQOPZ]YP\]P_WSV̂\Z]_OPf\QNP
Z__OVQOYP_W]XQR[_Q\W]PVRZ_Q\_OP[VW]P_WSV̂OQ\W]PẀPQNOPnWRucP�qO]P\̀P\QOSXPZROPS\XX\]oP̀RWSPQNOP}RZf\]oXPWRP
iVO_\̀\_ZQ\W]XhPa[QPZROP]WRSẐ̂bPRO{[\ROYP̀WRPVRWVORPWVORZQ\W]PẀPV̂[Sa\]ohPSO_NZ]\_ẐhPÔO_QR\_ẐhPZ]YPWQNORPXbXQOSXhP
WRPQWP_WSV̂OQOPWQNORf\XOP\]_WSV̂OQOP_W]XQR[_Q\W]hPWRPQWPSOOQPoWqOR]\]oP_WYOPRO{[\ROSO]QXhPQNObPXNẐ̂PaOP\]_̂[YOYPabP
QNOPgW]QRZ_QWRhP[]̂OXXPNOPXW[oNQPZ]YPRO_O\qOYP_W]QRZY\_QWRbP\]QORVROQZQ\W]PWRP_̂ZR\̀\_ZQ\W]P̀RWSPQNOPsR_N\QO_Qc

HdIJ~JIJIPMNOP\]qẐ\Y\QbPẀPZ]bPVRWq\X\W]PẀPQNOPgW]QRZ_QP}W_[SO]QXPXNẐ̂P]WQP\]qẐ\YZQOPQNOPgW]QRZ_QPWRP\QXPROSZ\]\]oP
VRWq\X\W]XcPx̀P\QP\XPYOQORS\]OYPQNZQPZ]bPVRWq\X\W]PẀPQNOPgW]QRZ_QPq\ŴZQOXPZ]bP̂ZfhPWRP\XPWQNORf\XOP\]qẐ\YPWRP
[]O]̀WR_OZâOhPQNO]PQNZQPVRWq\X\W]PXNẐ̂PaOPROq\XOYPQWPQNOPOUQO]QP]O_OXXZRbPQWPSZuOPQNZQPVRWq\X\W]P̂OoẐPZ]YP
O]̀WR_OZâOcPx]PX[_NP_ZXOPQNOPgW]QRZ_QPXNẐ̂PaOP_W]XQR[OYhPQWPQNOP̀[̂̂OXQPOUQO]QPVORS\QQOYPabP̂ZfhPQWPo\qOPÒ̀O_QPQWPQNOP
VZRQ\OX�P\]QO]Q\W]XPZ]YPV[RVWXOXP\]POUO_[Q\]oPQNOPgW]QRZ_Qc

HdIJ~JIJ~PMNOPgW]QRZ_QWRPZ]YP\QXPi[a_W]QRZ_QWRXPXNẐ̂POqẐ[ZQOPZ]YPXZQ\X̀bPQNOSXÔqOXPZXPQWPQNOP_W]Y\Q\W]XPZ]YP
\̂S\QZQ\W]XP[]YORPfN\_NPQNOPnWRuP\XPQWPaOPVOR̀WRSOYhP\]_̂[Y\]oPf\QNW[QP̂\S\QZQ\W]P���P̂W_ZQ\W]hP̂ZbW[QhPZ]YP]ZQ[ROPẀP
QNOPkRWlO_QPX\QOPZ]YPX[RRW[]Y\]oPZROZXhP���PoO]ORẐ̂bPVROqZ\̂\]oP_̂\SZQ\_P_W]Y\Q\W]XhP�t�PZ]Q\_\VZQOYP̂ZaWRPX[VV̂bPZ]YP
_WXQXhP���PZqZ\̂Za\̂\QbPZ]YP_WXQPẀPSZQOR\ẐXhPQWŴXhPO{[\VSO]QhP���P�f]ORPW__[VZ]_bPRO{[\ROSO]QXPZ]YP_W]XQRZ\]QXhP���P
X\QOPXZ̀OQbP̂Wo\XQ\_XPV̂Z]PZ]YPZ]bPVNZXOYP_W]XQR[_Q\W]PV̂Z]PZ]YP���PWQNORPX\S\̂ZRP\XX[OXcPMNOP�f]ORPZXX[SOXP]WP
ROXVW]X\a\̂\QbPWRP̂\Za\̂\QbP̀WRPQNOPVNbX\_ẐP_W]Y\Q\W]PWRPXZ̀OQbPẀPQNOPkRWlO_QPX\QOPWRPZ]bP\SVRWqOSO]QXP̂W_ZQOYPW]PQNOP
kRWlO_QPX\QOcPMNOPgW]QRZ_QWRPXNẐ̂PaOPXŴÔbPROXVW]X\âOP̀WRPVRWq\Y\]oPZPXZ̀OPV̂Z_OP̀WRPQNOPVOR̀WRSZ]_OPẀPQNOPnWRucP�WP
ZYl[XQSO]QXPf\̂̂PaOPSZYOP\]PO\QNORPQNOPgW]QRZ_QPi[SPWRPgW]QRZ_QPM\SOP̀WRPZ]bP̀Z\̂[ROPabPQNOPgW]QRZ_QWRPWRPZ]bP
i[a_W]QRZ_QWRPQWP_WSV̂bPf\QNPQNOPRO{[\ROSO]QXPẀPQN\XPiO_Q\W]P�c�c�c�c

HdIJ~J~P�RoZ]\�ZQ\W]PẀPQNOPiVO_\̀\_ZQ\W]XP\]QWPY\q\X\W]XhPXO_Q\W]XPZ]YPZRQ\_̂OXhPZ]YPZRRZ]oOSO]QPẀP}RZf\]oXPXNẐ̂P]WQP
_W]QRŴPQNOPgW]QRZ_QWRP\]PY\q\Y\]oPQNOPnWRuPZSW]oPi[a_W]QRZ_QWRXPWRP\]POXQZâ\XN\]oPQNOPOUQO]QPẀPnWRuPQWPaOP
VOR̀WRSOYPabPZ]bPQRZYOcPx]XQR[_Q\W]XPZ]YPWQNORP\]̀WRSZQ\W]P̀[R]\XNOYP\]PQNOPiVO_\̀\_ZQ\W]XP\]_̂[Y\]ohPf\QNW[QP
\̂S\QZQ\W]hP\QOSXP\]P_W]]O_Q\W]Pf\QNPVRÒZaR\_ZQOYPWRPVRÒ\]\XNOYP\QOSXhPZROP]WQP\]QO]YOYPQWPX[VORXOYOPfWRuPZoROOSO]QXP
aOQfOO]POSV̂WbORXPZ]YPOSV̂WbOOXcPiNW[̂YPQNOPiVO_\̀\_ZQ\W]XP_W]̀̂\_QPf\QNPX[_NPfWRuPZoROOSO]QXhPQNOPfWRuP
ZoROOSO]QXPXNẐ̂PaOP̀Ŵ̂WfOYhPVRWq\YOYPX[_NP\QOSXPZROPVRWq\YOYPZ]YP̀\]\XNOYPZXPXVO_\̀\OYP\]PQNOPgW]QRZ_QP}W_[SO]QXcP
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HIJKLMLNNOPQRJNSMTJUVPWJNTOXXJYLJZLPIVP[L\JVKJ]TLĴPV_LM]JǸ]LRJ̀KN]LO\JVIJO]J]TLJNTVZRJYQJOZZPVZP̀O]LJXOYVPJOK\J̀KJ
OMMVP\OKMLJÙ]TJ]TLJPLaS̀PL[LK]NJVIJ]TLJbPOÙKcNJOK\JdZLM̀ÌMO]̀VKNe

fghijikJlKXLNNJV]TLPÙNLJN]O]L\J̀KJ]TLJmVK]POM]JbVMS[LK]NRJUVP\NJ]TO]JTOnLJULXXoWKVUKJ]LMTK̀MOXJVPJMVKN]PSM]̀VKJ
K̀\SN]PQJ[LOK̀KcNJOPLJSNL\J̀KJ]TLJmVK]POM]JbVMS[LK]NJ̀KJOMMVP\OKMLJÙ]TJNSMTJPLMVcK̀pL\J[LOK̀KcNe

fghijiqJHKJ]TLJLnLK]JVIJ̀KMVKǸN]LKM̀LNJÙ]T̀KJVPJYL]ULLKJZOP]NJVIJ]TLJmVK]POM]JbVMS[LK]NJVPJYL]ULLKJ]TLJmVK]POM]J
bVMS[LK]NJOK\JOZZX̀MOYXLJN]OK\OP\NRJMV\LNJOK\JVP\̀KOKMLNRJ]TLJmVK]POM]VPJNTOXXJrstJZPVǹ\LJ]TLJYL]]LPJaSOX̀]QJVPJ
cPLO]LPJaSOK]̀]QJVIJUVPWJVPJrutJMV[ZXQJÙ]TJ]TLJ[VPLJN]P̀KcLK]JPLaS̀PL[LK]NvJL̀]TLPJVPJYV]TJ̀KJOMMVP\OKMLJÙ]TJ]TLJ
wPMT̀]LM]xNJ̀K]LPZPL]O]̀VKeJyTLPLJ]TLJmVK]POM]VPJZLPML̀nLNJOJMVKIX̀M]RJ̀]JNTOXXJ̀KIVP[J]TLJwPMT̀]LM]JOK\JzUKLPJ]TLPLVIJ
OK\JPLaSLN]JOJ\LM̀ǸVKJIPV[J]TLJwPMT̀]LM]RJUT̀MTJNTOXXJYLJZPV[Z]XQJMV[[SK̀MO]L\JYQJ]TLJwPMT̀]LM]J]VJ]TLJmVK]POM]VPJNVJ
ONJKV]J]VJMOSNLJOKQJ\LXOQJ̀KJ]TLJZLPIVP[OKMLJVIJ]TLJyVPWeJwKQJyVPWJZLPIVP[L\JOI]LPJZLPML̀ǹKcJ]TLJMVKIX̀M]JOK\JZP̀VPJ
]VJPLNVXS]̀VKJYQJ]TLJwPMT̀]LM]JNTOXXJYLJO]J]TLJmVK]POM]VPxNJP̀NWeJ{TLJ]LP[NJOK\JZPVǹǸVKNJVIJ]T̀NJdLM]̀VKJseue|RJTVULnLPRJ
NTOXXJKV]JPLX̀LnLJ]TLJmVK]POM]VPJVIJOKQJVIJ]TLJVYX̀cO]̀VKNJNL]JIVP]TJLXNLUTLPLJTLPL̀Ke

ih {TLJmVK]POM]VPJNTOXXJKV]JNMOXLJbPOÙKcNeJb̀[LKǸVKNJVKJXOPcLJNMOXLJ\POÙKcNJ]OWLJZPLML\LKMLJVnLPJ
\̀[LKǸVKNJVKJN[OXXJNMOXLJ\POÙKcNeJ{TLJmVK]POM]VPJNTOXXJKV]̀IQJ]TLJwPMT̀]LM]J̀IJO\\̀]̀VKOXJ\̀[LKǸVKNJ
OPLJKLL\L\eJ{TLJmVK]POM]VPJNTOXXJÌLX\JnLP̀IQJOXXJ\̀[LKǸVKNe

ij }LIVPLJVP\LP̀KcJOKQJ[O]LP̀OXNJVPJ\V̀KcJOKQJUVPWRJ]TLJmVK]POM]VPJOK\JLOMTJdSYMVK]POM]VPJNTOXXJnLP̀IQJ
[LONSPL[LK]NJO]J]TLĴPV_LM]Jd̀]LJOK\JNTOXXJYLJPLNZVKǸYXLJIVPJ]TLJMVPPLM]KLNNJVIJNSMTJ[LONSPL[LK]NeJ
{TLJmVK]POM]VPJNTOXXJMVKÌP[JOXXJ\̀[LKǸVKNJYQJÌLX\J[LONSP̀KceJ~VJL�]POJMTOPcLJVPJMV[ZLKNO]̀VKJÙXXJ
YLJOXXVUL\JVKJOMMVSK]JVIJ\̀IILPLKMLNJYL]ULLKJOM]SOXJ\̀[LKǸVKNJOK\J]TLJ\̀[LKǸVKNJ̀K\̀MO]L\JVKJ]TLJ
bPOÙKcNeJwKQJ\̀IILPLKMLJ]TO]J[OQJYLJIVSK\JNTOXXJYLJNSY[̀]]L\J]VJ]TLJwPMT̀]LM]JIVPJPLNVXS]̀VKJYLIVPLJ
ZPVMLL\̀KcJÙ]TJ]TLJyVPWe

ik HIJOJ[̀KVPJMTOKcLJ̀KJ]TLJyVPWJ̀NJIVSK\JKLMLNNOPQJ\SLJ]VJOM]SOXJÌLX\JMVK\̀]̀VKNRJ]TLJmVK]POM]VPJNTOXXJ
NSY[̀]J\L]ÒXL\J\POÙKcNJVIJNSMTJ\LZOP]SPLJIVPJ]TLJOZZPVnOXJYQJ]TLJwPMT̀]LM]JYLIVPLJ[OẀKcJ]TLJMTOKcLe

iq mLP]ÒKJZVP]̀VKNJVIJ]TLJdZLM̀ÌMO]̀VKNJOPLJUP̀]]LKJ̀KJMVK\LKNL\JVS]X̀KLJIVP[JOK\JV[̀]]L\JUVP\NJOPLJ]VJYLJ
NSZZX̀L\JYQJ̀KILPLKMLeJ~O[̀KcJVIJOKJOP]̀MXLJVPJVZLPO]̀VKNJNTOXXJTOnLJ]TLJLIILM]JVIJN]O]̀KcJ�mVK]POM]VPJ
NTOXXJISPK̀NTRJ̀KN]OXXJOK\JMV[ZXL]L�JNÒ\JVZLPO]̀VKJVPJOP]̀MXLJSKXLNNJ̀]J̀NJISP]TLPJaSOX̀ÌL\J̀KJ]TLJMVK]L�]J̀KJ
UT̀MTJ̀]JOZZLOPNe

i� yTLKJPLILPLKMLJ̀NJ[O\LJ]VJNZLM̀ÌMO]̀VKNJVIJOJ[OKSIOM]SPLPRJ]PO\LJONNVM̀O]̀VKRJcVnLPK[LK]OXJOcLKMQRJ
PLILPLKMLJN]OK\OP\JVPJǸ[̀XOPJNVSPMLJrNSMTJONJwd{�RJwdwRJwHdmRJwmHRJL]MetJNSMTJ̀NJ[O\LJZOP]JVIJ]TLJ
bPOÙKcNJOK\JdZLM̀ÌMO]̀VKNRJTOǹKcJ]TLJIVPMLJOK\JLIILM]JONJ]TVScTJPLZPV\SML\J]TLPL̀KRJOK\JSZVKJ
LK]LP̀KcJ̀K]VJ]TLJmVK]POM]J]TLJmVK]POM]VPJOMWKVUXL\cLNJT̀NJIO[̀X̀OP̀]QJÙ]TJ]TVNLJZLP]ÒK̀KcJ]VJ̀]NJ
yVPWeJ�SP]TLP[VPLRJOXXJyVPWJ[LK]̀VKL\JVPJ̀K\̀MO]L\J̀KJ]TLJmVK]POM]JbVMS[LK]NJNTOXXJYLJZLPIVP[L\JYQJ
]TLJmVK]POM]VPJONJZOP]JVIJ]TLJmVK]POM]JSKXLNNJ̀]J̀NJNZLM̀ÌMOXXQJ̀K\̀MO]L\J̀KJ]TLJmVK]POM]JbVMS[LK]NJ]TO]J
NSMTJUVPWJ̀NJ]VJYLJ\VKLJYQJV]TLPNeJwXXJyVPWJNTOXXJMVKIVP[J]VJ]TLJ~O]̀VKOXJ�XLM]P̀MJmV\LRJ~LUJ�VPWJ
d]O]LJlK̀IVP[J�̀PLĴPLnLK]̀VKJOK\J}S̀X\̀KcJmV\LRJOK\JO[LK\[LK]NJ]TLPL]VRJ~LUJ�VPWJd]O]LJ�KLPcQJ
mVKNLPnO]̀VKJmVKN]PSM]̀VKJmV\LRJd]O]LJ�\SMO]̀VKJbLZOP][LK]J�OKSOXJVIĴXOKK̀KcJd]OK\OP\NRJ~LUJ
�VPWJd]O]LJbLZOP][LK]JVIJ{POKNZVP]O]̀VKRJzIÌMLJVIJ�Kc̀KLLP̀KcRJd]OK\OP\JdZLM̀ÌMO]̀VKRJmVKN]PSM]̀VKJ
OK\J�O]LP̀OXNRJXO]LN]JL\̀]̀VKRJ�̀ILJdOIL]QJmV\LJ�J~�̂wRJOK\JOZZX̀MOYXLJm̀]QJOK\Jd]O]LJ}S̀X\̀KcJmV\LNJ
OK\JwS]TVP̀]̀LNJTOǹKcJ_SP̀N\̀M]̀VKeJ{TLJ\O]LJVIJ]TLJPLILPLKMLJN]OK\OP\JNTOXXJYLJ]TLJXO]LN]JL\̀]̀VKJO]J]TLJ
]̀[LJVIJǸcK̀KcJ]TLJmVK]POM]JL�MLZ]JONJNZLM̀ÌMOXXQJ̀K\̀MO]L\JV]TLPÙNLe

i� {TLJmVK]POM]JbPOÙKcNJOPLJ̀K]LK\L\J]VJNTVUJ]TLJcLKLPOXJOPPOKcL[LK]RJ\LǸcKRJOK\JL�]LK]JVIJ]TLJyVPWJ
OK\JOPLJZOP]XQJ\̀OcPO[[O]̀MeJ{TLQJOPLJKV]J̀K]LK\L\J]VJYLJNMOXL\JIVPJOKQJZSPZVNLRJVPJ]VJNLPnLJONJNTVZJ
\POÙKcNeJ{TLJmVK]POM]VPJOK\J̀]NJdSYMVK]POM]VPNJÙXXJMVVZLPO]LJÙ]TJOXXJV]TLPJMVK]POM]VPNJOK\J]TL̀PJ
PLNZLM]̀nLJNSYMVK]POM]VPNJ̀KJ\L]LP[̀K̀KcJ]TLJMVKN]PSM]̀VKJVIJNQN]L[NRJPSKK̀KcJVIJZ̀ZLRJOK\JXVMO]̀KcJ
LaS̀Z[LK]eJ{TLJmVK]POM]VPJOcPLLNJ]TO]J]TLJIÒXSPLJ]VJPLZLO]J]QZ̀MOXJ\L]ÒXNRJÌcSPLNRJVPJKV]LNJVKJOXXJ
mVK]POM]JbPOÙKcNJVPJV]TLPJmVK]POM]JbVMS[LK]NJÙXXJKV]JYLJOJYOǸNJIVPJMXÒ[NJIVPJO\\̀]̀VKOXJMVN]JVPJ
]̀[Le

i� wKQJKLMLNNOPQJnOP̀O]̀VKNJ̀KJPVS]̀KcJVPJ̀KN]OXXO]̀VKJNTOXXJYLJ[O\LJ]VJMVKIVP[J]VJ]TLJ̀K]LK]JVIJ]TLJ
mVK]POM]JbVMS[LK]NJÙ]TVS]JO\\̀]̀VKOXJMVN]NeJyTLPLJ]TLPLJOPLJ̀K]LPNLM]̀VKNJVPJVYN]PSM]̀VKNJ̀KnVXǹKcJ
\SM]NRJZ̀Z̀KcRJVPJOKQJV]TLPJLaS̀Z[LK]JPLaS̀P̀KcJVIINL]JVIJ[O]LP̀OXNRJ]TLJmVK]POM]VPJOMWKVUXL\cLNJ]TO]J̀]J
cOnLJZOP]̀MSXOPJMVKǸ\LPO]̀VKJ]VJMXLOPOKMLNJ̀KJO\nOKMLJVIJNSY[̀]]̀KcJ̀]NJỲ\RJOK\J]TO]JKVJO\\̀]̀VKOXJMVN]NJ
IVPJ]TLNLJ̀NNSLNJÙXXJYLJMVKǸ\LPL\JYQJ]TLJzUKLPe

i� HIJMVKIX̀M]̀KcJMVK\̀]̀VKNJVPJ̀K]LPILPLKMLNJ\LnLXVZRJ]TLJmVK]POM]VPJOK\J̀]NJdSYMVK]POM]VPNJÙXXJMVKILPJ
Ù]TJ]TLJV]TLPJMVK]POM]VPNJOK\J]TL̀PJPLNZLM]̀nLJNSYMVK]POM]VPNJUTVNLJUVPWJ̀NJOIILM]L\J]VJ\L]LP[̀KLJOJ
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HIJKLMINOPQQRSLPTJROLIOPJJOMNLRURHLRVOSPULMRHWOXYROHKZZRHLRVOHIJKLMINOHYPJJOTROHKT[MLLRVOLIOLYRO\UQYMLRQLO
]IUOQI[[RNLOPNV̂OM]ONRQRHHPU_̂ÒUMLLRNOPSSUIaPJW

bc XYROdINLUPQLOeIQK[RNLHOMNLRNVOPO]MUHLOQJPHHO]MNMHYRVOSUIVKQLOI]OHKQYOQYPUPQLRUOPNVOfKPJML_OPHOVRHQUMTRVO
MNOPNVOURPHINPTJ_OMN]RUURVO]UI[OLYROdINLUPQLOeIQK[RNLHWOXYROdINLUPQLIUÒMJJOSRU]IU[OMLHOgIUhOLIOTRO
QI[SJRLROPNVOISRUPTJR̂O]MLLMNZÒMLYOLYRÒIUhOI]OILYRUOQINLUPQLIUHOPNVOLYROì NRÛOPNVOMNOQI[SJMPNQRO
M̀LYOTRHLOQINHLUKQLMINOSUPQLMQRHOPNVOLYROIUVMNPNQRĤOQIVRĤOPNVOURZKJPLMINHOI]OPJJOTIVMRHOIUOSRUHINHO
YPaMNZOZIaRUN[RNLPJOIUOURZKJPLIU_OPKLYIUML_OIaRUOLYROdINLUPQLIUOPNVOMLHOgIUhW

jklbmbnopqRQKLMINOI]OLYROdINLUPQLOT_OLYROdINLUPQLIUOMHOPOURSURHRNLPLMINOLYPLOLYROdINLUPQLIUOYPHOQPUR]KJJ_ORqP[MNRVOLYRO
dINLUPQLOeIQK[RNLHOPNVOLYROrUIsRQLOHMLR̂OPNVOURSURHRNLHOLYPLOLYROdINLUPQLIUOMHOLYIUIKZYJ_O]P[MJMPUÒMLYOLYRONPLKUROPNVO
JIQPLMINOI]OLYROgIUĥOLYROrUIsRQLOHMLR̂OLYROHSRQM]MQOQINVMLMINHOKNVRUÒYMQYOLYROgIUhOMHOLIOTROSRU]IU[RV̂OPNVOPJJO[PLLRUHO
ỲMQYO[P_OMNOPN_ÒP_OP]]RQLOLYROgIUhOIUOMLHOSRU]IU[PNQRWOXYROdINLUPQLIUO]KULYRUOURSURHRNLHOLYPLOPHOPOURHKJLOI]OHKQYO
RqP[MNPLMINHOPNVOMNaRHLMZPLMINĤOLYROdINLUPQLIUOLYIUIKZYJ_OKNVRUHLPNVHOLYROdINLUPQLOeIQK[RNLHOPNVOLYRMUOMNLRNLOPNVO
SKUSIHR̂OPNVOMHO]P[MJMPUÒMLYOPJJOPSSJMQPTJROQIVRĤOIUVMNPNQRĤOJP̀ĤOURZKJPLMINĤOPNVOUKJRHOPHOLYR_OPSSJ_OLIOLYROgIUĥO
PNVOLYPLOLYROdINLUPQLIUÒMJJOPTMVROT_OHP[RWOdJPM[HO]IUOPVVMLMINPJOLM[ROIUOPVVMLMINPJOQI[SRNHPLMINOPHOPOURHKJLOI]OLYRO
dINLUPQLIUtHO]PMJKUROLIO]IJJÌOLYRO]IURZIMNZOSUIQRVKUROPNVOLIO]P[MJMPUMuROMLHRJ]ÒMLYOPJJOQINVMLMINHOPNVOLYROdINLUPQLO
eIQK[RNLHÒMJJONILOTROSRU[MLLRVW

jklbmbnblOXYROdINLUPQLIUOQRULM]MRHOLYPLOMLOMHORqSRUMRNQRVOPNVO]P[MJMPUÒMLYOLYROURfKMUR[RNLHOPNVOQINVMLMINHOM[SIHRVO
VKUMNZOLYROQINHLUKQLMINOI]OHM[MJPUÒIUhOMNOLYROPURPWOXYMHOMNQJKVRĤOTKLOMHONILOJM[MLRVOLÎOvIKLOI]OHRfKRNQRvOIUOvQI[RO
TPQhvÒIUhO]IUOLYROUR[IaPJOI]OSJPNL̂ORfKMS[RNL̂OLR[SIUPU_ÒMUMNZOIUOSJK[TMNẐORLQWOXYMHOvIKLOI]OHRfKRNQRvÒIUhO[P_O
PJHIOMNQJKVROSYPHMNZOI]OQINHLUKQLMINOPQLMaMLMRHOLIOPQQI[[IVPLROLYROMNHLPJJPLMINOI]OLYROgIUhOPLOaPUMIKHOJIQPLMINHOPNVO
IUVRUJ_O]PHYMINOPNVOLYROQI[SJRLMINOI]OgIUhOPLOaPUMIKHOJIQPLMINHOIUOJRaRJHOPLOaPUMIKHOLM[RHWOXYMHOvSYPHMNẐvOvIKLOI]O
HRfKRNQR̂vOIUOvQI[ROTPQhvÒIUhOHYPJJOTROVINROPLONIOQIHLOLIOILYRUOdINLUPQLIUĤOLYROì NRUOIUO\UQYMLRQLW

jklbwkxyz{|y}{~y|{��
XRU[HOQPSMLPJMuRVOMNOLYRHRO�RNRUPJOdINVMLMINHOMNQJKVROLYIHROLYPLOPURO���OHSRQM]MQPJJ_OVR]MNRV̂O���OLYROLMLJRHOI]ONK[TRURVO
PULMQJRĤOIUO���OLYROLMLJRHOI]OILYRUOVIQK[RNLHOSKTJMHYRVOT_OLYRO\[RUMQPNO�NHLMLKLROI]O\UQYMLRQLHW

jklb�k��|��z��|y|{��
�NOLYROMNLRURHLOI]OTURaML_OLYROdINLUPQLOeIQK[RNLHO]URfKRNLJ_OI[MLO[IVM]_MNZÒIUVHOHKQYOPHOvPJJvOPNVOvPN_vOPNVOPULMQJRHO
HKQYOPHOvLYRvOPNVOvPN̂vOTKLOLYRO]PQLOLYPLOPO[IVM]MRUOIUOPNOPULMQJROMHOPTHRNLO]UI[OINROHLPLR[RNLOPNVOPSSRPUHOMNOPNILYRUOMHO
NILOMNLRNVRVOLIOP]]RQLOLYROMNLRUSURLPLMINOI]ORMLYRUOHLPLR[RNLW

jklbnk�������{zky��k���k��k��y�{����k�z��{�{�y|{����ky��k�|���k���|�����|�k��k����{��
jklbnblOXYRO\UQYMLRQLOPNVOLYRO\UQYMLRQLtHOQINHKJLPNLHOHYPJJOTROVRR[RVOLYROPKLYIUHOPNVOÌNRUHOI]OLYRMUOURHSRQLMaRO
�NHLUK[RNLHOI]O�RUaMQR̂OMNQJKVMNZOLYROeUP̀MNZHOPNVO�SRQM]MQPLMINĤOPNVOURLPMNOPJJOQI[[INOJP̀ ÔHLPLKLIU_̂OPNVOILYRUO
URHRUaRVOUMZYLHOMNOLYRMUO�NHLUK[RNLHOI]O�RUaMQR̂OMNQJKVMNZOQIS_UMZYLHWOXYROdINLUPQLIÛO�KTQINLUPQLIUĤO
HKT�HKTQINLUPQLIUĤOPNVOHKSSJMRUHOVIONILOÌNOPNVOQPNNILOQJPM[OPOQIS_UMZYLOMNOLYRO�NHLUK[RNLHOI]O�RUaMQRWO�KT[MLLPJOIUO
VMHLUMTKLMINOLIO[RRLOI]]MQMPJOURZKJPLIU_OURfKMUR[RNLHOIUO]IUOILYRUOSKUSIHRHOMNOQINNRQLMINÒMLYOLYROrUIsRQLOMHONILOLIOTRO
QINHLUKRVOPHOSKTJMQPLMINOMNOVRUIZPLMINOI]OLYRO\UQYMLRQLtHOIUO\UQYMLRQLtHOQINHKJLPNLHtOURHRUaRVOUMZYLHW

jklbnbmOXYROdINLUPQLIÛO�KTQINLUPQLIUĤO�KT�HKTQINLUPQLIUĤOPNVOHKSSJMRUHOPUROPKLYIUMuRVOLIOKHROPNVOURSUIVKQROLYRO
�NHLUK[RNLHOI]O�RUaMQROSUIaMVRVOLIOLYR[̂OHKTsRQLOLIOPN_OSUILIQIJHORHLPTJMHYRVOSKUHKPNLOLIO�RQLMINHO�W�OPNVO�W�̂OHIJRJ_O
PNVORqQJKHMaRJ_O]IUORqRQKLMINOI]OLYROgIUhWO\JJOQISMRHO[PVROKNVRUOLYMHOPKLYIUMuPLMINOHYPJJOTRPUOLYROQIS_UMZYLONILMQR̂OM]O
PN_̂OHYÌNOINOLYRO�NHLUK[RNLHOI]O�RUaMQRWOXYROdINLUPQLIÛO�KTQINLUPQLIUĤO�KT�HKTQINLUPQLIUĤOPNVOHKSSJMRUHO[P_ONILO
KHROLYRO�NHLUK[RNLHOI]O�RUaMQROINOILYRUOSUIsRQLHOIUO]IUOPVVMLMINHOLIOLYROrUIsRQLOIKLHMVROLYROHQISROI]OLYROgIUhÒMLYIKLO
LYROHSRQM]MQÒUMLLRNOQINHRNLOI]OLYROì NRÛO\UQYMLRQL̂OPNVOLYRO\UQYMLRQLtHOQINHKJLPNLHW

jklbnbwOXYROdINLUPQLIUO[P_ONILOURSUIVKQROLYROdINLUPQLOeIQK[RNLHOMNÒYIJROIUOMNOSPULO]IUOKHROPHOHYISOVUP̀MNZO
TPQhZUIKNVHÒMLYIKLOLYROSUMIUÒUMLLRNOQINHRNLOI]OLYRO\UQYMLRQLWO�]OQINHRNLOMHOZMaRN̂OLYRO\UQYMLRQLOHYPJJOVRLRU[MNROLYRO
RqLRNLOLYPLOLYROdINLUPQLOeIQK[RNLHO[P_OTROKHRVOMNOLYROSURSPUPLMINOI]OHYISOVUP̀MNZĤOPHÒRJJOPHOLYRO]RROLYPLOLYRO
\UQYMLRQLÒMJJOTROSPMV̂OM]OPN_OPNVOMNOLYRO\UQYMLRQLtHOHIJROVMHQURLMIN̂OT_OLYROdINLUPQLIUO]IUOHKQYOKHROI]OQIS_UMZYLRVO
VIQK[RNLHW
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HIJKLIMNOPQR
HIJKLKJSTUVWXYSZ[S\Y]Ŵ_̀[WSX̂\àbWbS̀cSdWVỲ\cSefgfhiS_]ŴWSY]WSj\cŶZVYSk\VlmWcY[ŜWnl̀̂WS\cWSXẐYoSY\Sc\ỲpoS\̂S
q̀aWSc\ỲVWSY\SY]WS\Y]ŴSXẐYoiS[lV]Sc\ỲVWS[]ZrrSsWSX̂\àbWbS̀cS_̂ Ỳ̀cqSY\SY]WSbW[̀qcZYWbŜWX̂W[WcYZỲaWS\pSY]WSXẐYoSY\S
_]\mSY]WSc\ỲVWS̀[SZbb̂W[[WbSZcbS[]ZrrSsWSbWWmWbSY\S]ZaWSsWWcSblroS[ŴaWbS̀pSbWr̀aŴWbS̀cSXŴ[\ciSsoSmZ̀riSsoSV\l̂̀ŴiS
\̂SsoSWrWVŶ\c̀VSŶZc[m̀[[̀\cS̀pSZSmWY]\bSp\̂SWrWVŶ\c̀VSŶZc[m̀[[̀\cS̀[S[WYSp\̂Y]S̀cSY]WStq̂WWmWcYfSu\ỲVW[Sq̀aWcS
Xl̂[lZcYSY\SY]̀[SdWVỲ\cS_]̀V]SẐWSq̀aWcSsoSY]WSZYY\̂cWoSp\̂SY]WSv_cŴS[]ZrrS]ZaWSY]WS[ZmWSp\̂VWSZcbSWppWVYSZ[Sc\ỲVW[S
q̀aWcSsoSY]WSv_cŴf

HIJKLKwSu\ỲVWS\pSjrZ̀m[SZ[SX̂\àbWbS̀cSdWVỲ\cSexfefyS[]ZrrSsWSX̂\àbWbS̀cS_̂ Ỳ̀cqSZcbS[]ZrrSsWSbWWmWbSY\S]ZaWSsWWcS
blroS[ŴaWbS\croS̀pSbWr̀aŴWbSY\SY]WSbW[̀qcZYWbŜWX̂W[WcYZỲaWS\pSY]WSXẐYoSY\S_]\mSY]WSc\ỲVWS̀[SZbb̂W[[WbSsoSVŴỲp̀WbS
\̂ŜWq̀[YŴWbSmZ̀riS\̂SsoSV\l̂̀ŴSX̂\àb̀cqSX̂\\pS\pSbWr̀aŴof

HIJKzI{P|PO}~I{}O}I��RI}��I��}���P��PN�
�]WSXẐỲW[S[]ZrrSZq̂WWSlX\cSX̂\Y\V\r[Sq\aŴc̀cqSY]WSŶZc[m̀[[̀\cSZcbSl[WS\pS�c[ŶlmWcY[S\pSdŴàVWS\̂SZcoS\Y]ŴS
c̀p\̂mZỲ\cS\̂Sb\VlmWcYZỲ\cS̀cSb̀q̀YZrSp\̂mfS�]WSXẐỲW[S_̀rrSl[WSt�tSk\VlmWcYSTh�y��h�eyiS�l̀rb̀cqS
�cp\̂mZỲ\cS�\bWr̀cqSZcbSk̀q̀YZrSkZYZSTU]̀s̀YiSY\SW[YZsr̀[]SY]WSX̂\Y\V\r[Sp\̂SY]WSbWaWr\XmWcYiSl[WiSŶZc[m̀[[̀\ciSZcbS
WUV]ZcqWS\pSb̀q̀YZrSbZYZf

HIJK�I��P~�P�|I���N��}OPN�I�N�R~�I��RI}��I�R~P}�QR
tcoSl[WS\piS\̂ŜWr̀ZcVWS\ciSZrrS\̂SZSX\̂Ỳ\cS\pSZSsl̀rb̀cqS̀cp\̂mZỲ\cSm\bWrS_̀Y]\lYSZq̂WWmWcYSY\SX̂\Y\V\r[Sq\aŴc̀cqS
Y]WSl[WS\piSZcbŜWr̀ZcVWS\ciSY]WS̀cp\̂mZỲ\cSV\cYZ̀cWbS̀cSY]WSm\bWrSZcbS_̀Y]\lYS]ZàcqSY]\[WSX̂\Y\V\r[S[WYSp\̂Y]S̀cSt�tS
k\VlmWcYSTh�y��h�eyiS�l̀rb̀cqS�cp\̂mZỲ\cS�\bWr̀cqSZcbSk̀q̀YZrSkZYZSTU]̀s̀YiSZcbSY]WŜWnl̀[̀YWSt�tSk\VlmWcYS
�h�h��h�eyiS�̂\�WVYS�l̀rb̀cqS�cp\̂mZỲ\cS�\bWr̀cqS�̂\Y\V\rS�\̂miS[]ZrrSsWSZYSY]WSl[̀cqS\̂ŜWròcqSXẐYo�[S[\rWŜ̀[�S
ZcbS_̀Y]\lYSr̀Zs̀r̀YoSY\SY]WS\Y]ŴSXẐYoSZcbS̀Y[SV\cŶZVY\̂[S\̂SV\c[lrYZcY[iSY]WSZlY]\̂[S\piS\̂SV\cŶ̀slY\̂[SY\iSY]WSsl̀rb̀cqS
c̀p\̂mZỲ\cSm\bWriSZcbSWZV]S\pSY]Ẁ̂SZqWcY[SZcbSWmXr\oWW[f

�������IwIII��M��
HIwKJI R�R�}~
HIwKJKJS�]WSv_cŴS̀[SY]WSXŴ[\cS\̂SWcỲYoS̀bWcỲp̀WbSZ[S[lV]S̀cSY]WStq̂WWmWcYSZcbS̀[ŜWpŴ̂WbSY\SY]̂\lq]\lYSY]WSj\cŶZVYS
k\VlmWcY[SZ[S̀pS[̀cqlrẐS̀cSclmsŴfS�]WSv_cŴS[]ZrrSbW[̀qcZYWS̀cS_̂ Ỳ̀cqSZŜWX̂W[WcYZỲaWS_]\S[]ZrrS]ZaWSWUX̂W[[S
ZlY]\̂̀YoSY\Ss̀cbSY]WSv_cŴS_̀Y]ŜW[XWVYSY\SZrrSmZYYŴ[ŜWnl̀̂ c̀qSY]WSv_cŴ�[SZXX̂\aZrS\̂SZlY]\̂̀¡ZỲ\cfSTUVWXYSZ[S
\Y]Ŵ_̀[WSX̂\àbWbS̀cSdWVỲ\cS¢fhfeiSY]WSj\c[ŶlVỲ\cS�ZcZqŴSZcbSY]WSt̂V]̀YWVYSb\Sc\YS]ZaWS[lV]SZlY]\̂̀YofS�]WSYŴmS
£v_cŴ£SmWZc[SY]WSv_cŴS\̂SY]WSv_cŴ�[SZlY]\̂̀¡WbŜWX̂W[WcYZỲaWfS

HIwKJKwS�]WSv_cŴS[]ZrrSpl̂c̀[]SY\SY]WSj\cŶZVY\̂iS_̀Y]̀cSp̀pYWWcSbZo[SZpYŴŜWVẀXYS\pSZS_̂ ỲYWcŜWnlW[YiS̀cp\̂mZỲ\cS
cWVW[[ẐoSZcbŜWrWaZcYSp\̂SY]WSj\cŶZVY\̂SY\SWaZrlZYWiSq̀aWSc\ỲVWS\piS\̂SWcp\̂VWSmWV]Zc̀V�[Sr̀WcŜ̀q]Y[fS

HIwKJK¤S�]WSv_cŴiSt̂V]̀YWVYS\̂Sj\c[ŶlVỲ\cS�ZcZqŴS[]ZrrSc\YS[lXŴà[WiSb̀̂WVYS\̂S]ZaWSV\cŶ\rS\̂SZlY]\̂̀YoS\aŴiSc\̂S
sWŜW[X\c[̀srWSp\̂iSY]WSj\cŶZVY\̂�[SmWZc[iSmWY]\b[iSYWV]c̀nlW[iS[WnlWcVW[S\̂SX̂\VWbl̂W[S\pSV\c[ŶlVỲ\cS\̂SY]WS[ZpWYoS
X̂WVZlỲ\c[SZcbSX̂\q̂Zm[S̀cV̀bWcYSY]ŴWY\iS\̂Sp\̂SZcoSpZ̀rl̂WS\pSY]WSj\cŶZVY\̂SY\SV\mXroS_̀Y]SrZ_[SZcbŜWqlrZỲ\c[S
ZXXr̀VZsrWSY\SY]WSpl̂c̀[]̀cqS\̂SXŴp\̂mZcVWS\pSY]WS¥\̂�fS�]WSv_cŴiSt̂V]̀YWVYSZcbSj\c[ŶlVỲ\cS�ZcZqŴS[]ZrrSc\YSsWS
Ŵ[X\c[̀srWSp\̂SY]WSj\cŶZVY\̂�[SpZ̀rl̂WSY\SXŴp\̂mS\̂Spl̂c̀[]SY]WS¥\̂�S̀cSZVV\̂bZcVWS_̀Y]SY]WSj\cŶZVYSk\VlmWcY[f

HIwKwI�¦P�R�QRIN�IO§RI�̈ �R�©�IªP�}�QP}~I���}�|R�R�O�I«I��OR�OPN�}~~¬I��POOR�K

®̄°̄±°̄²³́µ¶·̧·¹·¶º
HIwK¤I���N��}OPN�I}��I»R�¦PQR�I�R¼�P�R�IN�IO§RI�̈ �R�
HIwK¤KJStrrSXŴm̀Y[SZcbSpWW[iSZXX̂\aZr[iSWZ[WmWcY[iSZ[[W[[mWcY[SZcbSV]ẐqW[ŜWnl̀̂WbSp\̂SV\c[ŶlVỲ\ciSl[WS\̂S
\VVlXZcVoS\pSXŴmZcWcYS[ŶlVYl̂W[S\̂Sp\̂SXŴmZcWcYSV]ZcqW[S̀cSWÙ[ỲcqSpZV̀r̀ỲW[SẐWSY]WŜW[X\c[̀s̀r̀YoS\pSY]WS
j\cŶZVY\̂SlcbŴSY]WSj\cŶZVYSk\VlmWcY[S_̀Y]SY]WSWUVWXỲ\cS\pSY]WSsl̀rb̀cqSXŴm̀YiS_]̀V]SY]WSv_cŴS_̀rrS\sYZ̀cSp̂\mS
Y]WSuW_S½\̂�SdYZYWSTblVZỲ\cSkWXẐYmWcYfS�]WSj\cŶZVY\̂S[]ZrrSpl̂c̀[]SY]WSj\c[ŶlVỲ\cS�ZcZqŴS_̀Y]S\̂̀q̀cZrS
V\X̀W[S\pSZrrSXŴm̀Y[SX̂̀\̂SY\SY]WSV\mmWcVWmWcYS\pSY]WS_\̂�iSZcbS[]ZrrSX̂\m̀cWcYroSb̀[XrZoSZSV\XoS\pSZrrSXŴm̀Y[SZYSZS
r\VZỲ\cSZXX̂\aWbSsoSY]WSj\c[ŶlVỲ\cS�ZcZqŴf

HIwK¤KwS�]WSv_cŴS[]ZrrŜWYZ̀cSZcSẐV]̀YWVYSrZ_plrroSr̀VWc[WbSY\SX̂ZVỲVWSẐV]̀YWVYl̂WiS\̂SZcSWcỲYoSrZ_plrroSX̂ZVỲV̀cqS
ẐV]̀YWVYl̂WiS̀cSY]WS�l̂̀[b̀VỲ\cS_]ŴWSY]WS�̂\�WVYS̀[Sr\VZYWbfS�]ZYSXŴ[\cS\̂SWcỲYoS̀[S̀bWcỲp̀WbSZ[SY]WSt̂V]̀YWVYS̀cSY]WS
tq̂WWmWcYSZcbS̀[ŜWpŴ̂WbSY\SY]̂\lq]\lYSY]WSj\cŶZVYSk\VlmWcY[SZ[S̀pS[̀cqlrẐS̀cSclmsŴf
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HIJKLKLMNOPMQRSPTMUOVWWMTPXVYSMVMZ[SUXT\ZXY[SM]VSV̂PTMV_̀YUPTMWVRa\WWbMcTVZXYZYŜMZ[SUXT\ZXY[SM]VSV̂P]PSXMYSMXOPM
d\TYU_YZXY[SMROPTPMXOPMeT[dPZXMYUMW[ZVXP_fMNOVXMcPTU[SM[TMPSXYXbMYUMY_PSXYaYP_MVUMXOPMg[SUXT\ZXY[SMhVSV̂PTMYSMXOPM
îTPP]PSXMVS_MYUMTPaPTTP_MX[MXOT[\̂O[\XMXOPMg[SXTVZXMj[Z\]PSXUMVUMYaMUYŜ\WVTMYSMS\]kPTf

HIJKLKlMmaMXOPMP]cW[b]PSXM[aMXOPMg[SUXT\ZXY[SMhVSV̂PTM[TMiTZOYXPZXMXPT]YSVXPUnMXOPMQRSPTMUOVWWMP]cW[bMVMU\ZZPUU[TM
Z[SUXT\ZXY[SM]VSV̂PTM[TMVTZOYXPZXMRO[UPMUXVX\UM\S_PTMXOPMg[SXTVZXMj[Z\]PSXUMUOVWWMkPMXOVXM[aMXOPMg[SUXT\ZXY[SM
hVSV̂PTM[TMiTZOYXPZXnMTPUcPZXỲPWbf

HIJKLKoMNOPMQRSPTMUOVWWM]VpPMV̀VYWVkWPMa[TMYSUcPZXY[SnM\c[SMTPq\PUXnMXOVXMaYPW_MU\T̀PbM[TMXPUXYŜMYSa[T]VXY[SM[aMPrYUXYŜM
Z[S_YXY[SUMXOVXMYUMpS[RSMX[MkPMV̀VYWVkWPMVS_MXOVXMYUMOPW_MkbMXOPMQRSPTMVXMYXUM[aaYZPUfMs\ZOMTPZ[T_UMVS_M_[Z\]PSXUMVTPMS[XM
g[SXTVZXMj[Z\]PSXUnMVS_MXOPMQRSPTM]VpPUMS[MTPcTPUPSXVXY[SMVUMX[MXOPYTMVZZ\TVZbM[TMZ[]cWPXPSPUUfMt[XRYXOUXVS_YŜMXOPM
a[TP̂[YŜnMYSa[T]VXY[SMa\TSYUOP_MkbMXOPMQRSPTMYSMXOPMa[T]M[aMU\T̀PbUnMU\kU\TaVZPMYS̀PUXŶVXY[SMTPc[TXUnMU[YWMk[TYŜUnMVS_M
[XOPTM]VXPTYVWM[aMVMUY]YWVTMSVX\TPnMYUMa[TM̂PSPTVWMYSa[T]VXY[SM[SWbMVS_MYUMS[XMVM̂\VTVSXPPM[aMXOPMZ[]cWPXPSPUUM[TMVZZ\TVZbM[aM
U\ZOMYSa[T]VXY[SnM\SWPUUMUcPZYaYZVWWbMS[XP_M[XOPTRYUPMOPTPYSfMNOPMg[SXTVZX[TMUOVWWM̀PTYabMVWWMPrYUXYŜM̂TV_PUnMZ[S_YXY[SUnM
VS_M_Y]PSUY[SUM[aMPrYUXYŜMcObUYZVWMZ[S_YXY[SUMVS_MUXT\ZX\TPUMVS_MUOVWWMTPc[TXMVSbMYSZ[SUYUXPSZYPUMYSMRTYXYŜMX[MXOPM
iTZOYXPZXfMNOPMg[SXTVZX[TMUOVWWMPUXVkWYUOMVWWMWYSPUMVS_MWP̀PWUMTPq\YTP_MX[MPrPZ\XPMXOPMu[TpMVS_MUOVWWMkPVTMVWWMZ[UXUM
YS̀[ẀP_nMVS_MUOVWWMkPMTPUc[SUYkWPMa[TMXOPYTMVZZ\TVZbMVS_M]VYSXPSVSZPf

HIJKLKvMmSXPSXY[SVWWbM[]YXXP_f

HIJKLKwMxSWPUUM[XOPTRYUPMcT[̀Y_P_MYSMXOPMg[SXTVZXMj[Z\]PSXUnMXOPMQRSPTMUOVWWMa\TSYUOMX[MXOPMg[SXTVZX[TMaỲPMyz{MUPXUM[aM
g[SXTVZXMjTVRYŜUMVS_MeT[dPZXMhVS\VWUMa[TM\UPM_\TYŜMZ[SUXT\ZXY[SMa[TMXOPYTM[RSM\UPMVS_Ma[TMc\Tc[UPUM[aM]VpYŜM
TPcT[_\ZXY[SUMc\TU\VSXMX[MsPZXY[SM|fzf}fMNOPMQRSPTMUOVWWMa\TSYUOMV__YXY[SVWMUPXUM\c[SMVMg[SXTVZX[T~UMRTYXXPSMTPq\PUXfM
s\ZOMV__YXY[SVWMUPXUMRYWWMkPMcT[̀Y_P_MVXMXOPMZ[UXM[aMcTYSXYŜnMc[UXV̂PMVS_MOVS_WYŜfMeVTXYVWMUPXUMRYWWMS[XMkPMcT[̀Y_P_fM
s\kZ[SXTVZX[TUMVS_M[XOPTMPSXYXYPUM_PUYTYŜMZ[cYPUM[aMjTVRYŜUMRYWWMkPMcT[̀Y_P_MUPXUMVXMXOPMZ[UXM[aMcTYSXYŜnMc[UXV̂PMVS_M
OVS_WYŜfM�[TMPrcP_YPSZbnMVXMXOPM_YUZTPXY[SM[aMXOPMiTZOYXPZXnMXOPMg[SXTVZX[TM]VbMkPM_YTPZXP_MX[McYZpM\cM_[Z\]PSXUMVXM
XOPMeT[dPZX�_PUŶSVXP_McTYSXYŜMaVZYWYXbfMNOYUMcTVZXYZPMRYWWMS[XMkPMcPT]YXXP_MRYXO[\XMV\XO[TY�VXY[SM[a�VS_MZ[[T_YSVXY[SM
kbMXOPMiTZOYXPZXf

HIJKLK�MNOPMQRSPTMUOVWWMa[TRVT_MVWWMZ[]]\SYZVXY[SUMX[MXOPMg[SXTVZX[TMXOT[\̂OMXOPMg[SUXT\ZXY[SMhVSV̂PTfMQXOPTM
Z[]]\SYZVXY[SMUOVWWMkPM]V_PMVUMUPXMa[TXOMYSMsPZXY[SM�f}f�f

HIJKlI�������I�����I��I����I���I����
maMXOPMg[SXTVZX[TMy|{MaVYWUMX[MZ[TTPZXMu[TpMXOVXMYUMS[XMYSMVZZ[T_VSZPMRYXOMXOPMTPq\YTP]PSXUM[aMXOPMg[SXTVZXMj[Z\]PSXUMVUM
TPq\YTP_MkbMsPZXY[SM|}f}nM[TMy}{MaVYWUMX[MZVTTbM[\XMu[TpMYSMVZZ[T_VSZPMRYXOMXOPMg[SXTVZXMj[Z\]PSXUMVUM_PXPT]YSP_MkbM
XOPMQRSPTnMiTZOYXPZXM[TMg[SUXT\ZXY[SMhVSV̂PTnM[TMy�{MaVYWUM[TMTPa\UPUMX[McT[̀Y_PMVMU\aaYZYPSXMV][\SXM[aMcT[cPTWbM
U\cPT̀YUP_MVS_MZ[[T_YSVXP_MWVk[TnM]VXPTYVWUnM[TMPq\Yc]PSXMU[MVUMX[MkPMVkWPMX[MZ[]cWPXPMXOPMu[TpMRYXOYSMXOPMg[SXTVZXM
NY]PnM[TMy�{MaVYWUMX[MTP][̀PMVS_M_YUZOVT̂PMyRYXOYSMUP̀PSMy�{M_VbU{MVSbMWYPSMaYWP_M\c[SMQRSPT~UMcT[cPTXbMkbMVSb[SPM
ZWVY]YŜMkbnMXOT[\̂OnM[TM\S_PTMXOPMg[SXTVZX[TnM[TMyz{MaVYWUMX[McPTa[T]MXOPMu[TpMYSMVMUVaPM]VSSPTMVS_MYSMZ[]cWYVSZPM
RYXOMVWWMVccWYZVkWPMOPVWXOMVS_MUVaPXbMTPq\YTP]PSXUMVS_MXOPMg[SXTVZX[T~UMUYXPMUcPZYaYZMOPVWXOMVS_MUVaPXbMcWVSM[TMy�{M
_YUTP̂VT_UMXOPMYSUXT\ZXY[SUM[aMXOPMiTZOYXPZXnMQRSPTM[TMg[SUXT\ZXY[SMhVSV̂PTnMVUM_PXPT]YSP_MkbMXOPMQRSPTnMiTZOYXPZXM
[TMg[SUXT\ZXY[SMhVSV̂PTnMXOPMQRSPTM]VbMYUU\PMVMRTYXXPSM[T_PTMX[MXOPMg[SXTVZX[TMX[MUX[cMXOPMu[TpnM[TMVSbMc[TXY[SM
XOPTP[anM\SXYWMXOPMZV\UPMa[TMU\ZOM[T_PTMOVUMkPPSMPWY]YSVXP_�MO[RP̀PTnMXOPMTŶOXM[aMXOPMQRSPTMX[MUX[cMXOPMu[TpMUOVWWMS[XM
Ŷ̀PMTYUPMX[MVM_\XbM[SMXOPMcVTXM[aMXOPMQRSPTMX[MPrPTZYUPMXOYUMTŶOXMa[TMXOPMkPSPaYXM[aMXOPMg[SXTVZX[TM[TMVSbM[XOPTMcPTU[SM[TM
PSXYXbfMs\ZOM[T_PTM[TMUX[ccV̂PMkbMXOPMQRSPTMUOVWWMS[XMZ[SUXYX\XPM̂T[\S_UMa[TMXPT]YSVXY[SMkbMXOPMg[SXTVZX[TM\S_PTM
iTXYZWPM|�MVS_MUOVWWMS[XMkPMVMkVUYUMa[TMVSMPrXPSUY[SM[aMXOPMg[SXTVZXMNY]PM\S_PTMsPZXY[SM�f�M[TMiTXYZWPM|zf

HIJKoI�������I�����I��I�����I���I���I����
maMXOPMg[SXTVZX[TM_PaV\WXUM[TMSP̂WPZXUMX[MZVTTbM[\XMXOPMu[TpMYSMVZZ[T_VSZPMRYXOMXOPMg[SXTVZXMj[Z\]PSXUMyYSZW\_YŜMk\XM
S[XMWY]YXP_MX[MVWWMVccWYZVkWPMOPVWXOMVS_MUVaPXbMTPq\YTP]PSXU{MVS_MaVYWUMRYXOYSMVMXOTPPMy�{MR[TpM_VbMcPTY[_MVaXPTMTPZPYcXM[aM
RTYXXPSMS[XYZPMaT[]MXOPMQRSPTMX[MZ[]]PSZPMVS_MZ[SXYS\PMZ[TTPZXY[SM[aMU\ZOM_PaV\WXM[TMSP̂WPZXMRYXOM_YWŶPSZPMVS_M
cT[]cXSPUUnMXOPMQRSPTM]VbMVaXPTMU\ZOMXOTPPMy�{MR[TpM_VbMcPTY[_nMRYXO[\XMcTPd\_YZPMX[M[XOPTMTP]P_YPUMXOPMQRSPTM]VbM
OV̀PnMZ[TTPZXMU\ZOM_PaYZYPSZYPUfMmSMU\ZOMZVUPMVSMVccT[cTYVXPMgOVŜPMQT_PTM[TMg[SUXT\ZXY[SMgOVŜPMjYTPZXỲPMUOVWWMkPM
YUU\P_M_P_\ZXYŜMaT[]McVb]PSXUMXOPSM[TMXOPTPVaXPTM_\PMXOPMg[SXTVZX[TMXOPMTPVU[SVkWPMZ[UXM[aMZ[TTPZXYŜMU\ZOM
_PaYZYPSZYPUnMYSZW\_YŜMXOPMQRSPT~UMPrcPSUPUMVS_MZ[]cPSUVXY[SMa[TMXOPMg[SUXT\ZXY[SMhVSV̂PT~UMVS_MiTZOYXPZX~UMVS_M
XOPYTMTPUcPZXỲPMZ[SU\WXVSXU~MV__YXY[SVWMUPT̀YZPUMVS_M[XOPTMPrcPSUPUM]V_PMSPZPUUVTbMkbMU\ZOM_PaV\WXnMSP̂WPZXM[TMaVYW\TPfM
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IJKLMNLOPQRMSTURTMVTMNVPWXTJKXYVPMNLOPQRMZYTRKXY[RMWLO\\M]RMURR̂RUMXVMLO[RM]RRPMR_RKJXRUM]̀MXLRMNVPXTOKXVTaM
bLRXLRTMVTMPVXMOKXJO\\̀MWYQPRUM]̀MXLRMNVPXTOKXVTcMIJKLMOKXYVPM]̀MXLRMSbPRTMOPUMÔVJPXWMKLOTQRUMXVMXLRMNVPXTOKXVTM
WLO\\M]RMRdJO\\̀M]YPUYPQMJeVPMXLRMNVPXTOKXVTfWMeRTgVT̂OPKRMOPUMeÒ R̂PXM]VPUMWJTRX̀cMhgMeÒ R̂PXWMXLRPMVTMXLRTROgXRTM
UJRMXLRMNVPXTOKXVTMOTRMPVXMWJggYKYRPXMXVMKV[RTMWJKLMÔVJPXWaMXLRMNVPXTOKXVTMWLO\\MeÒMXLRMUYggRTRPKRMXVMXLRMSbPRTcM

ijklmlnjoLRTRMXLRMNVPXTOKXVTfWMURgOJ\XMOPUpVTMPRQ\RKXMXVMKOTT̀MVJXMYXWMoVTqMYPMOKKVTUOPKRMbYXLMXLRMNVPXTOKXM
ZVKĴ RPXWMXLTROXRPWMXLRMLRO\XLaMWOgRX̀MOPUpVTMbR\gOTRMVgMXLRMVKKJeOPXWMVgMXLRMSbPRTfWMgOKY\YXYRWMOPUpVTMXLTROXRPWMXLRM
WXTJKXJTO\MYPXRQTYX̀MOPUpVTMeTRWRT[OXYVPMVgMXLRMSbPRTfWMgOKY\YXYRWaMXLRMSbPRTM̂ÒMeTVKRRUMXVMKOTT̀MVJXMXLRMNVPXTOKXVTfWM
oVTqMJeVPMXbRPX̀rgVJTMstuvMLVJTWfMPVXYKRMVgMYXWMYPXRPXYVPMXVMUVMWVMXVMXLRMNVPXTOKXVTcMhPMWJKLMKOWRMOPMOeeTVeTYOXRM
NLOPQRMSTURTMVTMNVPWXTJKXYVPMNLOPQRMZYTRKXY[RMWLO\\M]RMYWWJRUMURUJKXYPQMgTV̂ MeÒ R̂PXWMXLRPMVTMXLRTROgXRTMUJRMXLRM
NVPXTOKXVTMXLRMTROWVPO]\RMKVWXMVgMKVTTRKXYPQMWJKLMURgYKYRPKYRWMOPUMURgOJ\XWaMYPK\JUYPQMXLRMSbPRTfWMR_eRPWRWMOPUM
KV̂ eRPWOXYVPMgVTMXLRMwTKLYXRKXfWMOPUMYXWMTRWeRKXY[RMKVPWJ\XOPXWfMOUUYXYVPO\MWRT[YKRWMOPUMVXLRTMR_eRPWRWM̂OURM
PRKRWWOT̀M]̀MWJKLMURgOJ\XaMPRQ\RKXMVTMgOY\JTRc

ijklxjyz{|}{j~�j��}|���j����{�
ijklxln��LRMTYQLXWMWXOXRUMYPMXLYWMwTXYK\RMtMOPUMR\WRbLRTRMYPMXLRMNVPXTOKXMZVKĴ RPXWMOTRMKĴ J\OXY[RMOPUMPVXMYPM\ŶYXOXYVPM
VgMOP̀MTYQLXWMVgMXLRMSbPRTMs�vMQTOPXRUMYPMXLRMNVPXTOKXMZVKĴ RPXWaMstvMOXM\ObMVTMs�vMYPMRdJYX̀c

ijklxlkMhPMPVMR[RPXMWLO\\MXLRMSbPRTaMwTKLYXRKXMVTMNVPWXTJKXYVPM�OPOQRTMLO[RMOP̀MTRWeVPWY]Y\YX̀MgVTMXLRMNVPXTOKXVTfWM
KVPWXTJKXYVPM̂ROPWaM̂RXLVUWaMXRKLPYdJRWaMWRdJRPKRWMVTMeTVKRUJTRWMVTMgVTMWOgRX̀MeTRKOJXYVPWMOPUMeTVQTÔWMYPM
KVPPRKXYVPMbYXLMXLRMoVTqMPVXbYXLWXOPUYPQMOP̀MVgMXLRMTYQLXWMOPUMOJXLVTYX̀MQTOPXRUMXLRMSbPRTMYPMXLRMNVPXTOKXM
ZVKĴ RPXWc

������yj�jjj����������
ij�lnj�|}|���
ij�lnlnM�LRMNVPXTOKXVTMYWMXLRMeRTWVPMVTMRPXYX̀MYURPXYgYRUMOWMWJKLMYPMXLRMwQTRR̂RPXMOPUMYWMTRgRTTRUMXVMXLTVJQLVJXMXLRM
NVPXTOKXMZVKĴ RPXWMOWMYgMWYPQJ\OTMYPMPĴ ]RTcM�LRMNVPXTOKXVTMWLO\\M]RM\ObgJ\\̀M\YKRPWRUaMYgMTRdJYTRUMYPMXLRM�JTYWUYKXYVPM
bLRTRMXLRM�TV�RKXMYWM\VKOXRUcM�LRMNVPXTOKXVTMWLO\\MURWYQPOXRMYPMbTYXYPQMOMTReTRWRPXOXY[RMbLVMWLO\\MLO[RMR_eTRWWM
OJXLVTYX̀MXVM]YPUMXLRMNVPXTOKXVTMbYXLMTRWeRKXMXVMO\\M̂OXXRTWMJPURTMXLYWMNVPXTOKXcM�LRMXRT̂M�NVPXTOKXVT�M̂ROPWMXLRM
NVPXTOKXVTMVTMXLRMNVPXTOKXVTfWMOJXLVTY�RUMTReTRWRPXOXY[Rc

ij�lnlkM�LRMe\JTO\MXRT̂M��J\XYe\RM�TŶRMNVPXTOKXVTW�MbLRPMJWRUMLRTRYPMTRgRTWMXVMeRTWVPWMVTMRPXYXYRWMbLVMeRTgVT̂M
KVPWXTJKXYVPMJPURTMKVPXTOKXWMbYXLMXLRMSbPRTMXLOXMOTRMOÛ YPYWXRTRUM]̀MXLRMNVPWXTJKXYVPM�OPOQRTcM�LRMXRT̂MUVRWMPVXM
YPK\JURMXLRMSbPRTfWMVbPMgVTKRWaMYPK\JUYPQMeRTWVPWMVTMRPXYXYRWMJPURTMWReOTOXRMKVPXTOKXWMPVXMOÛ YPYWXRTRUM]̀MXLRM
NVPWXTJKXYVPM�OPOQRTc

ij�lnl�M�LRMNVPXTOKXVTMWLO\\MeRTgVT̂MXLRMoVTqMYPMOKKVTUOPKRMbYXLMXLRMNVPXTOKXMZVKĴ RPXWc

ij�lnl�M�LRMNVPXTOKXVTMWLO\\MPVXM]RMTR\YR[RUMVgMV]\YQOXYVPWMXVMeRTgVT̂MXLRMoVTqMYPMOKKVTUOPKRMbYXLMXLRMNVPXTOKXM
ZVKĴ RPXWMRYXLRTM]̀MOKXY[YXYRWMVTMUJXYRWMVgMXLRMNVPWXTJKXYVPM�OPOQRTMVTMwTKLYXRKXMYPMXLRYTMOÛ YPYWXTOXYVPMVgMXLRM
NVPXTOKXaMVTM]̀MXRWXWaMYPWeRKXYVPWMVTMOeeTV[O\WMTRdJYTRUMVTMeRTgVT̂RUM]̀MeRTWVPWMVTMRPXYXYRWMVXLRTMXLOPMXLRMNVPXTOKXVTcM
�LRMNVPXTOKXVTMWLO\\M̂OYPXOYPMKV̂ e\RXRMYPWeRKXYVPMTRKVTUWMOPUMXRWXMUOXRMXVMRPWJTRMXLRMdJO\YX̀MVgMXLRMoVTqMYWMYPMWXTYKXM
KV̂ e\YOPKRMbYXLMXLRMTRdJYTR̂RPXWMVgMXLRMNVPXTOKXMZVKĴ RPXWc

ij�lkj�|��|�j~�j�~}{���{j�~� ¡|}{�j�}¢j£�|�¢j�~}¢�{�~}�j¤¥j�~}{���{~�
ij�lklnM¦_RKJXYVPMVgMXLRMNVPXTOKXM]̀MXLRMNVPXTOKXVTMYWMOMTReTRWRPXOXYVPMXLOXMXLRMNVPXTOKXVTMLOWM[YWYXRUMXLRMWYXRaM]RKV̂ RM
QRPRTO\\̀MgÔY\YOTMbYXLM\VKO\MKVPUYXYVPWMJPURTMbLYKLMXLRMoVTqMYWMXVM]RMeRTgVT̂RUaMOPUMKVTTR\OXRUMeRTWVPO\M
V]WRT[OXYVPWMbYXLMTRdJYTR̂RPXWMVgMXLRMNVPXTOKXMZVKĴ RPXWc

ij�lklnlnM§RKOJWRMXLRMNVPXTOKXMZVKĴ RPXWMOTRMKV̂ e\R̂RPXOT̀aMXLRMNVPXTOKXVTMWLO\\aM]RgVTRMWXOTXYPQMROKLMeVTXYVPMVgMXLRM
oVTqaMKOTRgJ\\̀MWXJÙMOPUMKV̂ eOTRMXLRMNVPXTOKXMZVKĴ RPXWMTR\OXY[RMXVMXLOXMeVTXYVPMVgMXLRMoVTqaMOWMbR\\MOWMbYXLM
YPgVT̂OXYVPMgJTPYWLRUM]̀MXLRMSbPRTMeJTWJOPXMXVMIRKXYVPMtc�c̈aMWLO\\MXOqRMgYR\UM̂ROWJTR̂RPXWMVgMOP̀MR_YWXYPQM
KVPUYXYVPWMTR\OXRUMXVMXLOXMeVTXYVPMVgMXLRMoVTqaMWLO\\MV]WRT[RMOP̀MKVPUYXYVPWMOXMXLRMWYXRMOggRKXYPQMYXaMOPUMWLO\\MOXMVPKRM
TReVTXMYPMbTYXYPQMXVMXLRMNVPWXTJKXYVPM�OPOQRTMOPUMXLRMwTKLYXRKXMRTTVTWaMYPKVPWYWXRPKYRWMVTMV̂ YWWYVPWMUYWKV[RTRUcM�LRM
NVPXTOKXVTMWLO\\MPVXM]RM\YO]\RMXVMXLRMSbPRTaMXLRMNVPWXTJKXYVPM�OPOQRTMVTMXLRMwTKLYXRKXMgVTMUÔOQRMTRWJ\XYPQMgTV̂ M
RTTVTWaMYPKVPWYWXRPKYRWMVTMV̂ YWWYVPWMYPMXLRMNVPXTOKXMZVKĴ RPXWMJP\RWWMXLRMNVPXTOKXVTMqPRbMVTMTROWVPO]\̀MWLVJ\UMLO[RM
qPVbPMVgMWJKLMRTTVTaMYPKVPWYWXRPK̀MVTMV̂ YWWYVPMOPUMgOY\RUMXVMTReVTXMYXMOWMTRdJYTRUM]̀MXLYWMWRKXYVPMXVMXLRMNVPWXTJKXYVPM
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HIJIKLMNIJONPQLNRMSQTPLSPUNVWNPQLNXYJPMISPYMNZLMWYM[\NIJ]NSYJ\PM̂SPTYJNISPT_TP]ǸJYaTJKNTPNTJ_Yb_L\cNYMNMLI\YJIdb]N
\QŶbONQI_LǸJYaJNTPNTJ_Yb_L\cNINMLSYKJTeLONLMMYMcNTJSYJ\T\PLJS]NYMNY[T\\TYJNTJNPQLNXYJPMISPNfYŜ[LJP\NaTPQŶPN\̂SQN
JYPTSLNPYNPQLNXYJ\PM̂SPTYJNHIJIKLMNIJONPQLNRMSQTPLSPcNPQLNXYJPMISPYMN\QIbbNI\\̂[LNŴbbNML\ZYJ\TdTbTP]NWYMN\̂SQN
ZLMWYM[IJSLNIJON\QIbbNdLIMN\YbLNML\ZYJ\TdTbTP]NWYMNPQLNSY\P\NWYMNSYMMLSPTYJU

ghijkjljkmnQLNYdbTKIPTYJ\NYWNPQLNXYJPMISPYMN̂JOLMNoLSPTYJNpUqUrUrNIJONPQT\NoLSPTYJNpUqUrUqNIMLNWYMNPQLNẐMZY\LNYWN
WISTbTPIPTJKNSYJ\PM̂SPTYJNd]NPQLNXYJPMISPYMNIJONIMLNJYPNWYMNPQLNẐMZY\LNYWNT[ZY\TJKNIJNIWWTM[IPT_LNYdbTKIPTYJNYJNPQLN
XYJPMISPYMNPYNOT\SY_LMNLMMYM\cNY[T\\TYJ\cNYMNTJSYJ\T\PLJSTL\NTJNPQLNOL\TKJNTJWYM[IPTYJNTJNPQLNXYJPMISPNfYŜ[LJP\UNnQLN
XYJPMISPYMs\NML_TLaNYWNPQLNXYJPMISPNfYŜ[LJP\NT\N[IOLNTJNPQLNXYJPMISPYMs\NSIZISTP]NI\NINSYJPMISPYMNIJONJYPNI\NIN
bTSLJ\LONOL\TKJNZMYWL\\TYJIbN̂JbL\\NYPQLMaT\LN\ZLSTWTSIbb]N\YNZMY_TOLONTJNPQLNXYJPMISPNfYŜ[LJP\UN

ghijkjljiNtITb̂MLNd]NPQLNXYJPMISPYMNPYNZMY[ZPb]NMLZYMPNIJ]NLMMYM\cNTJSYJ\T\PLJSTL\cNYMNY[T\\TYJ\NTJNPQLNXYJPMISPN
fYŜ[LJP\NOT\SY_LMLONd]NPQLNXYJPMISPYMcNYMNaQTSQNPQLNXYJPMISPYMNMLI\YJIdb]N\QŶbONQI_LǸJYaJNYMNOT\SY_LMLOcN\QIbbN
SYJ\PTP̂PLNINaIT_LMNd]NPQLNXYJPMISPYMNYWNIJ]NSbIT[NPQIPNYPQLMaT\LN[TKQPNML\̂bPNTJNINSQIJKLNTJNPQLNXYJPMISPNô[NYMN
XYJPMISPNnT[LU

ghijkjljuNnQLNMLZML\LJPIPTYJ\NYWNPQLNXYJPMISPYMNI\N\LPNWYMPQNTJNPQL\LNvLJLMIbNXYJOTPTYJ\N\QIbbN\̂M_T_LNLwZTMIPTYJNYMN
PLM[TJIPTYJNYWNPQLNRKMLL[LJPU

ghijkjkNnQLNXYJPMISPYMN\QIbbNdLNZML\̂[LONPYNQI_LNLwI[TJLONPQLNxMYyLSPN\TPLz\{NPYNSYJ\TOLMNŴbb]NIbbNSYJOTPTYJ\NPQIPN[I]N
QI_LNINdLIMTJKNYJNPQLN|YM̀NIJONPYNQI_LNISSŶJPLONWYMNPQL\LNSYJOTPTYJ\NTP\NZMYZY\IbUNnQLNXYJPMISPYMNT\NOLL[LONPYNdLNIN
}̂IbTWTLONLwZLMPNTJNPQLN\]\PL[\NIJONSYJ\PM̂SPTYJNML}̂TML[LJP\NYWNPQLN|YM̀NYWNTP\NXYJPMISPUNnQLNXYJPMISPYMNQLMLd]N
\ZLSTWTSIbb]NIS̀JYabLOKL\NIJONOLSbIML\NPQIPNPQLNXYJPMISPNfYŜ[LJP\NIMLNŴbbNIJONSY[ZbLPLcNIMLN\̂WWTSTLJPNPYNQI_LN
LJIdbLONTPNPYNOLPLM[TJLNPQLNSY\PNYWNPQLN|YM̀cNIJONPQIPNPQLNfMIaTJK\cNPQLNoZLSTWTSIPTYJ\cNIJONIbbNROOLJOINIMLN\̂WWTSTLJPN
PYNLJIdbLNPQLNXYJPMISPYMNPYNSYJ\PM̂SPNPQLN|YM̀NŶPbTJLONPQLMLTJNTJNISSYMOIJSLNaTPQNIZZbTSIdbLNbIa\cN\PIP̂PL\cNd̂TbOTJKN
SYOL\cNIJONMLK̂bIPTYJ\cNIJONYPQLMaT\LNPYNŴbWTbbNIbbNYWNTP\NYdbTKIPTYJ\N̂JOLMNPQLNXYJPMISPNfYŜ[LJP\UNnQLNXYJPMISPYMN
\QIbbNPÌLNWTLbON[LI\̂ML[LJP\NIJON_LMTW]NWTLbONSYJOTPTYJ\NIJON\QIbbNSIMLŴbb]NSY[ZIMLN\̂SQNWTLbON[LI\̂ML[LJP\NIJON
SYJOTPTYJ\NIJONYPQLMNTJWYM[IPTYJǸJYaJNPYNPQLNXYJPMISPYMNaTPQNPQLNXYJPMISPNfYŜ[LJP\NdLWYMLNSY[[LJSTJKNISPT_TPTL\UN
~MMYM\cNTJSYJ\T\PLJSTL\NYMNY[T\\TYJ\NOT\SY_LMLON\QIbbNdLNMLZYMPLONPYNPQLNXYJ\PM̂SPTYJNHIJIKLMNIJONPQLNRMSQTPLSPNIPN
YJSLUNnQLNLwISPJL\\NYWNKMIOL\cNLbL_IPTYJ\cNOT[LJ\TYJ\cNYMNbYSIPTYJ\NKT_LJNYJNIJ]NfMIaTJK\NT\\̂LONd]NPQLNRMSQTPLSPcNYMN
PQLNaYM̀NTJ\PIbbLONd]NYPQLMNXYJPMISPYM\cNT\NJYPNK̂IMIJPLLONd]NPQLNRMSQTPLSPcNXYJ\PM̂SPTYJNHIJIKLMNYMNPQLN�aJLMUNnQLN
XYJPMISPYMN\QIbbcNPQLMLWYMLcN\IPT\W]NTP\LbWNI\NPYNPQLNISŜMIS]NYWNIbbNKMIOL\cNLbL_IPTYJ\cNOT[LJ\TYJ\cNIJONbYSIPTYJ\UNVJNIbbN
SI\L\NYWNTJPLMSYJJLSPTYJNYWNTP\N|YM̀NaTPQNLwT\PTJKNYMNYPQLMNaYM̀cNPQLNXYJPMISPYMN\QIbbN_LMTW]NIPNPQLN\TPLNIbbNOT[LJ\TYJ\N
MLbIPTJKNPYN\̂SQNLwT\PTJKNYMNYPQLMNaYM̀UNRJ]NLMMYM\NÔLNPYNPQLNXYJPMISPYMs\NWITb̂MLNPYN\YN_LMTW]NIbbN\̂SQNKMIOL\cN
LbL_IPTYJ\cNOT[LJ\TYJ\cNYMNbYSIPTYJ\N\QIbbNdLNZMY[ZPb]NMLSPTWTLONd]NPQLNXYJPMISPYMNaTPQŶPNIJ]NIOOTPTYJIbNSY\PNPYNPQLN
�aJLMUN~wSLZPNI\NPYNIJ]NMLZYMPLONLMMYM\cNTJSYJ\T\PLJSTL\NYMNY[T\\TYJ\cNIJONLwSLZPNI\NPYNSYJSLIbLONYMN̂J̀JYaJN
SYJOTPTYJ\cNd]NLwLŜPTJKNPQLNRKMLL[LJPcNPQLNXYJPMISPYMNMLZML\LJP\NPYNPQLN�aJLMcNXYJ\PM̂SPTYJNHIJIKLMcNIJONPQLN
RMSQTPLSPNPQIPNPQLN|YM̀NML}̂TMLONd]NPQLNXYJPMISPNfYŜ[LJP\cNTJSb̂OTJKcNaTPQŶPNbT[TPIPTYJcNIbbNSYJ\PM̂SPTYJNOLPITb\cN
SYJ\PM̂SPTYJN[LIJ\cN[LPQYO\cNZMYSLÔMLNIJONPLSQJT}̂L\NJLSL\\IM]NPYNZLMWYM[NPQLN|YM̀cN̂\LNYWN[IPLMTIb\cN\LbLSPTYJNYWN
L}̂TZ[LJPNIJONML}̂TML[LJP\NYWNZMYÔSPN[IĴWISP̂MLM\NIMLNSYJ\T\PLJPNaTPQ�Nzr{NKYYONIJON\ŶJONZMISPTSL\NaTPQTJNPQLN
SYJ\PM̂SPTYJNTJÔ\PM]�Nzq{NKLJLMIbb]NZML_ITbTJKNIJONISSLZPLONTJÔ\PM]N\PIJOIMO\NIZZbTSIdbLNPYN|YM̀�Nzp{NPQLN
ML}̂TML[LJP\NYWNIJ]NaIMMIJPTL\NIZZbTSIdbLNPYNPQLN|YM̀�NIJONz�{NIbbNbIa\cNYMOTJIJSL\cNMLK̂bIPTYJ\cNM̂bL\NIJONYMOLM\N
aQTSQNdLIMN̂ZYJNPQLNXYJPMISPYMs\NZLMWYM[IJSLNYWNPQLN|YM̀U

ghijkjiNnQLNXYJPMISPYMN\QIbbNZLMWYM[NPQLN|YM̀NTJNISSYMOIJSLNaTPQNPQLNXYJPMISPNfYŜ[LJP\NIJON\̂d[TPPIb\NIZZMY_LON
ẐM\̂IJPNPYNoLSPTYJNpUrqU

ghijkjuNnQLNXYJPMISPYMN[I]N\̂d[TPN�L}̂L\P\NWYMNVJWYM[IPTYJNz��tV�{NPYNPQLNRMSQTPLSPNPYNQLbZNWISTbTPIPLNPQLNXYJPMISPYMs\N
ZLMWYM[IJSLNYWNPQLN|YM̀UNxMTYMNPYN\̂d[TPPTJKNLISQN�tVcNPQLNXYJPMISPYMN\QIbbNWTM\PNSIMLŴbb]N\P̂O]NIJONSY[ZIMLNPQLN
XYJPMISPNfYŜ[LJP\cNWTLbONSYJOTPTYJ\cNYPQLMN�aJLMNZMY_TOLONTJWYM[IPTYJcNXYJPMISPYM�ZMLZIMLONXYYMOTJIPTYJN
fMIaTJK\cNIJONZMTYMNxMYyLSPNSYMML\ZYJOLJSLNIJONOYŜ[LJPIPTYJNPYNOLPLM[TJLNPQIPNPQLNTJWYM[IPTYJNPYNdLNML}̂L\PLONT\N
JYPNMLI\YJIdb]NYdPITJIdbLNWMY[N\̂SQN\ŶMSL\UNnQLNXYJPMISPYMN\QIbbN\̂d[TPNLISQN�tVN\̂WWTSTLJPb]NTJNIO_IJSLNYWNPQLNOIPLN
d]NaQTSQN\̂SQNTJWYM[IPTYJNT\NML}̂TMLONTJNYMOLMNPYNIbbYaNPQLNRMSQTPLSPN\̂WWTSTLJPNPT[LNPYNZLM[TPNIOL}̂IPLNML_TLaNIJON
ML\ZYJ\LNIJONPYNZLM[TPNXYJPMISPYMNSY[ZbTIJSLNaTPQNPQLNbIPL\PNSYJ\PM̂SPTYJN\SQLÔbLUNnQLNXYJPMISPYMN\QIbbNMLT[d̂M\LN
PQLN�aJLMNI[ŶJP\NSQIMKLONd]NPQLNRMSQTPLSPNWYMN�tVNML\ZYJ\L\NPQIPNTJNPQLNYZTJTYJNYWNPQLNRMSQTPLSPNaLMLNI_ITbIdbLNWMY[N
INSIMLŴbNML_TLaNYWNPQLNXYJPMISPNfYŜ[LJP\cNWTLbONSYJOTPTYJ\cNYPQLMN�aJLMNZMY_TOLONTJWYM[IPTYJcNXYJPMISPYM�ZMLZIMLON
XYYMOTJIPTYJNfMIaTJK\cNIJONZMTYMNxMYyLSPNSYMML\ZYJOLJSLNIJONOYŜ[LJPIPTYJU
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IJKLMLNLOPQRSTPUVWPXYVPVWZ[WT\TPY]P̂_UV̀X̀̂U\̀Y]TPYVPZ[WT\̀Y]TPY]PaVUb̀]cTPU]dPefŴ X̀̂̀U\̀Y]TgP]Y\PhY]\VÛ\P\WViTgP
T̂jWd[_̀]cP̀\WiTgPYVPcW]WVU_P̂YVVWTfY]dW]̂WgP]YVgPUTPUPiWU]TP\YPdWT̂V̀kWPYVPVWZ[WT\PUffVYlU_PYXPU_\WV]U\WP̂Y]T\V[̂\̀Y]P
iWU]TgPiW\jYdTPYVP̂Y]̂Wf\TPYVPT[kT\̀\[\̀Y]PYVPiU\WV̀U_TgPTmT\WiTPiWU]TPU]dPiW\jYdTnPojWPhY]\VÛ\YVPTjU__PX̀__PU__P
QRSTPY[\P̀]PÛ ŶVdU]̂WPb̀\jP\jWPfVYl̀T̀Y]TPYXP\jWPpVYqŴ\PrU][U_nPsẀ\jWVP\jWPtV̂j̀\Ŵ\P]YVP\jWPhY]T\V[̂\̀Y]PrU]UcWVP
TjU__PX̀__PTÙdPXYViTPY[\PY]P\jWPhY]\VÛ\YVuTPkWjU_Xn

IJKLMLvPSXP\jWPhY]\VÛ\YVgPd[V̀]cP\jWPfVYcVWTTPYXP\jWPwYVxgPd̀T̂YlWVTPU]mPd̀T̂VWfU]̂ ẀTPkW\bWW]P\jWPaVUb̀]cTPU]dP\jWP
efŴ X̀̂̀U\̀Y]TgPWVVYVTPU]dyYVPYìTT̀Y]TPY]P\jWPaVUb̀]cTgPYVPU]mPd̀T̂VWfU]̂ ẀTPkW\bWW]PfjmT̀̂U_P̂Y]d̀\̀Y]TPYXP\jWP
wYVxPU]dP\jWPaVUb̀]cTgPU]dPjUTP]Y\̀X̀WdP\jWPtV̂j̀\Ŵ\PU]dPhY]T\V[̂\̀Y]PrU]UcWVP̀]PbV̀\̀]cP[]dWVPeŴ\̀Y]Pzn{n|gP]YP
dWl̀U\̀Y]TPXVYiP\jWPhY]\VÛ\PaŶ[iW]\TPTjU__PkWPfWVXYViWdPkmP\jWPhY]\VÛ\YVP[]\̀_P̀\PVŴẀlWTPUffVYlU_P̀]PbV̀\̀]cP
XVYiP\jWPtV̂j̀\Ŵ\P\jVY[cjP\jWPhY]T\V[̂\̀Y]PrU]UcWVnPt]mPwYVxPfWVXYViWdPUX\WVPT[̂jPd̀T̂YlWVmPb̀\jY[\P\jWPUffVYlU_P
YXP\jWPtV̂j̀\Ŵ\PTjU__PkWPU\P\jWPhY]\VÛ\YVuTPTY_WPV̀TxPU]dPW}fW]TWn

IJKLML~PojWPhY]\VÛ\YVP̀TP]Y\PVWZ[̀VWdP\YPUT̂WV\Ù]P\jU\P\jWPhY]\VÛ\PaŶ[iW]\TPUVWP̀]PÛ ŶVdU]̂WPb̀\jPUff_̀̂Uk_WP_UbTgP
T\U\[\WTgPYVd̀]U]̂WTgP̂YdWTgPV[_WTPU]dPVWc[_U\̀Y]TgPYVP_UbX[_PYVdWVTPYXPf[k_̀̂PU[\jYV̀\̀WTgPk[\P\jWPhY]\VÛ\YVPTjU__P
fVYif\_mPVWfYV\P\YP\jWPhY]T\V[̂\̀Y]PrU]UcWVPU]dP\jWPtV̂j̀\Ŵ\PU]mP]Y]̂Y]XYVì\mPd̀T̂YlWVWdPkmPYVPiUdWPx]Yb]P\YP
\jWPhY]\VÛ\YVPUTPUPQRSPT[kì\\WdP\YP\jWPtV̂j̀\Ŵ\n

IJKLML��SXP\jWPhY]\VÛ\YVPkW_̀WlWTP\jU\PUdd̀\̀Y]U_P̂YT\PYVP\̀iWP̀TP̀]lY_lWdPkŴU[TWPYXP̂_UV̀X̀̂U\̀Y]TPYVP̀]T\V[̂\̀Y]TP\jWP
tV̂j̀\Ŵ\P̀TT[WTP̀]PVWTfY]TWP\YP\jWPhY]\VÛ\YVuTP]Y\̀̂WTPYVPQRSTPf[VT[U]\P\YPeŴ\̀Y]TPzn{n|gPzn{n{gPzn{n�gPzn{n�PYVPzn{n�gP
\jWPhY]\VÛ\YVPTjU__PiUxWPUPh_ÙiPUTPfVYl̀dWdP̀]PtV\̀̂_WP|�nPSXP\jWPhY]\VÛ\YVPXÙ_TP\YPfWVXYViP\jWPYk_̀cU\̀Y]TPYXP
eŴ\̀Y]TPzn{n|gPzn{n{gPzn{n�gPzn{n�PYVPzn{n�gP\jWPhY]\VÛ\YVPTjU__PfUmPT[̂jP̂YT\TPU]dPdUiUcWTP\YP\jWP�b]WVPUTPbY[_dPjUlWP
kWW]PUlỲdWdP̀XP\jWPhY]\VÛ\YVPjUdPfWVXYViWdPT[̂jPYk_̀cU\̀Y]TnPSXP\jWPhY]\VÛ\YVPfWVXYViTP\jYTWPYk_̀cU\̀Y]TgP\jWP
hY]\VÛ\YVPTjU__P]Y\PkWP_̀Uk_WP\YP\jWP�b]WVPYVP\jWPtV̂j̀\Ŵ\PXYVPdUiUcWTPVWT[_\̀]cPXVYiPWVVYVTgP̀]̂Y]T̀T\W]̂ ẀTPYVP
YìTT̀Y]TP̀]P\jWPhY]\VÛ\PaŶ[iW]\TgPXYVPd̀XXWVW]̂WTPkW\bWW]PX̀W_dPiWUT[VWiW]\TPYVP̂Y]d̀\̀Y]TPU]dP\jWPhY]\VÛ\P
aŶ[iW]\TgPYVPXYVP]Y]̂Y]XYVì\̀WTPYXP\jWPhY]\VÛ\PaŶ[iW]\TP\YPUff_̀̂Uk_WP_UbTgPT\U\[\WTgPYVd̀]U]̂WTgP̂YdWTgPV[_WTP
U]dPVWc[_U\̀Y]TgPU]dP_UbX[_PYVdWVTPYXPf[k_̀̂PU[\jYV̀\̀WTn

IJKLML�PojWPhY]\VÛ\YVPTjU__PkWPVWTfY]T̀k_WPXYVP_Um̀]cPY[\P\jWPwYVxgPTjU__PfVY\Ŵ\PU]dPfVWTWVlWP\jWPWT\Uk_̀TjWdP
VWXWVW]̂WPfỲ]\TPU]dPTjU__PiUxWP]YP̂jU]cWTPYVPVW_ŶU\̀Y]TPb̀\jY[\P\jWPfV̀YVPbV̀\\W]PUffVYlU_PYXP�b]WVnPojWPhY]\VÛ\YVP
TjU__PVWfYV\P\YP\jWPhY]T\V[̂\̀Y]PrU]UcWVPU]dPtV̂j̀\Ŵ\PbjW]WlWVPU]mPVWXWVW]̂WPfỲ]\P̀TP_YT\PYVPdWT\VYmWdPYVPVWZ[̀VWTP
VW_ŶU\̀Y]PkŴU[TWPYXP]ŴWTTUVmP̂jU]cWTP̀]PcVUdWTPYVP_ŶU\̀Y]TgPU]dPTjU__PkWPVWTfY]T̀k_WPXYVP\jWPÛ [̂VU\WPVWf_ÛWiW]\P
YVPVW_ŶU\̀Y]PYXPT[̂jPVWXWVW]̂WPfỲ]\TPkmPfVYXWTT̀Y]U__mPZ[U_̀X̀WdPfWVTY]]W_n

IJKLML�LOPojWPhY]\VÛ\YVPTjU__PkWPVWZ[̀VWdP\YPWT\Uk_̀TjP̂W]\WV_̀]WTgPW_WlU\̀Y]TPU]dP_ŶU\̀Y]PYXPj̀TPbYVxPbjW]P̀\P̀TP
VWZ[̀VWdPXYVP\jWPkW]WX̀\PYXPY\jWVPhY]\VÛ\YVTP]WWd̀]cP\jWP̀]XYViU\̀Y]P\YP̂YYVd̀]U\WP_ŶU\̀Y]PYXP\jẀVPbYVxn

IJKLML�PwjW]WlWVP\jWPaVUb̀]cTPTjYbPW}̀T\̀]cPYVPY\jWVP̂Y]T\V[̂\̀Y]P]Y\PVWZ[̀VWdPUTPfUV\PYXP\jWPhY]\VÛ\PwYVxgP̀\P̀TP
[]dWVT\YYdP\jU\P̀\P̀TPTYPTjYb]PUTPUPiU\\WVPYXP̀]XYViU\̀Y]PU]dP\jU\P\jWP�b]WVgPbj̀_WPkW_̀Wl̀]cPT[̂jP̀]XYViU\̀Y]P\YPkWP
T[kT\U]\̀U__mP̂YVVŴ\gPUTT[iWTP]YPVWTfY]T̀k̀_̀\mP\jWVWYXnPojWPhY]\VÛ\YVPTjU__PiUxWP̀\TW_XPXUì_̀UVPb̀\jPU__P̂Y]d̀\̀Y]TP
UXXŴ\̀]cP\jWP]U\[VWPU]dPiU]]WVPYXP̂Y]d[̂\̀]cP\jWPwYVxn

IJKLMLO�Ph_ÙiTPXYVPUdd̀\̀Y]U_P̂YifW]TU\̀Y]PYVPW}\W]T̀Y]PYXP\̀iWPd[WP\YP\jWPhY]\VÛ\YVuTPXÙ_[VWP\YPXUì_̀UV̀�WP̀\TW_XP
b̀\jP\jWP̂Y]d̀\̀Y]TPU\P\jWPpVYqŴ\PT̀\WPb̀__P]Y\PkWPU__YbWdn

IJKLMLOOPojWP�b]WVP̀TPW]\̀\_WdP\YPVẀik[VTWiW]\PXVYiP\jWPhY]\VÛ\YVPXYVPUiY[]\TPfÙdP\YP\jWPtV̂j̀\Ŵ\PXYVPWlU_[U\̀]cP
U]dPVWTfY]d̀]cP\YP\jWPhY]\VÛ\YVuTPVWZ[WT\TPXYVP̀]XYViU\̀Y]P\jU\PUVWP]Y\PfVWfUVWdP̀]PÛ ŶVdU]̂WPb̀\jP\jWPhY]\VÛ\P
aŶ[iW]\TPYVPbjWVWP\jWPVWZ[WT\WdP̀]XYViU\̀Y]P̀TPUlÙ_Uk_WP\YP\jWPhY]\VÛ\YVPXVYiPUP̂UVWX[_PT\[dmPU]dP̂YifUV̀TY]PYXP
\jWPhY]\VÛ\PaŶ[iW]\TgPX̀W_dP̂Y]d̀\̀Y]TgPY\jWVP�b]WV�fVYl̀dWdP̀]XYViU\̀Y]gPhY]\VÛ\YV�fVWfUVWdP̂YYVd̀]U\̀Y]P
dVUb̀]cTgPYVPfV̀YVPpVYqŴ\P̂YVVWTfY]dW]̂WPYVPdŶ[iW]\U\̀Y]n

IJKLKJ�����������J���J������������J����������
IJKLKLOPojWPhY]\VÛ\YVPTjU__PT[fWVl̀TWPU]dPd̀VŴ\P\jWPwYVxgP[T̀]cP\jWPhY]\VÛ\YVuTPkWT\PTx̀__PU]dPU\\W]\̀Y]gPU]dPTjU__P
Ŷif_W\WP\jWPwYVxP̀]PUPcYYdPU]dPbYVxiU]_̀xWPiU]]WVP̀]PÛ ŶVdU]̂WPb̀\jP\jWPhY]\VÛ\PaŶ[iW]\TnPojWPhY]\VÛ\YVP
TjU__PkWPTY_W_mPVWTfY]T̀k_WPXYVgPU]dPjUlWP̂Y]\VY_PYlWVgP̂Y]T\V[̂\̀Y]PiWU]TgPiW\jYdTgP\Ŵj]̀Z[WTgPTWZ[W]̂WTgPU]dP
fVŶWd[VWTPU]dPXYVP̂YYVd̀]U\̀]cPU__PfYV\̀Y]TPYXP\jWPwYVxPT[kqŴ\P\YP\jWP̂YYVd̀]U\̀Y]PYXP\jWPhY]T\V[̂\̀Y]PrU]UcWVnP
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IJKLKMNJKMOLPQRSTUMVLMWLVXKYNMZPS[P\M]P̂KMLK_KLKSYKMNVM̀PLNRY[\PLMYVSUNL[YNRVSM]KPSUaM]KNJVbUaMNKYJSRc[KUaM
UKc[KSYKUMVLM̀LVYKb[LKUMVLMRSbRYPNKMVLMR]̀ \dMNJPNMU[YJMPLKMNVMeKM[UKbMRSMYVSSKYNRVSMQRNJMNJKMfVSNLPYNVLgUMIVL̂aMU[YJM
LK_KLKSYKMRUMRSNKSbKbMVS\dMNVMRSbRYPNKMNJPNMNJKMfVSNLPYNVLgUMIVL̂MRUMNVM̀LVb[YKMPNM\KPUNMNJKMc[P\RNdMV_MNJKMQVL̂MR]̀ \RKbM
edMNJKMV̀KLPNRVSUMbKUYLReKbaMe[NMNJKMPYN[P\MbKNKL]RSPNRVSMPUMNVMQJKNJKLMVLMSVNMNJKMbKUYLReKbMV̀KLPNRVSUM]PdMeKMUP_K\dMVLM
U[RNPe\dMK]̀ \VdKbMRSMNJKM̀KL_VL]PSYKMV_MNJKMfVSNLPYNVLgUMIVL̂MUJP\\MeKMNJKMUV\KMLKÙVSUReR\RNdMV_MNJKMfVSNLPYNVLhMi\\M
\VUUaMbP]PTKaM\RPeR\RNdaMVLMYVUNMV_MYVLLKYNRSTMbK_KYNRjKMIVL̂MPLRURSTM_LV]MNJKMK]̀ \Vd]KSNMV_MPMÙKYR_RYMYVSUNL[YNRVSM
]KPSUaM]KNJVbaMNKYJSRc[KaMUKc[KSYKaMVLM̀LVYKb[LKMUJP\\MeKMeVLSKMUV\K\dMedMNJKMfVSNLPYNVLh

klmnmnoMpJKMfVSNLPYNVLMUJP\\MeKMLKÙVSURe\KMNVMNJKMqQSKLM_VLMPYNUMPSbMV]RUURVSUMV_MNJKMfVSNLPYNVLgUMK]̀ \VdKKUaM
r[eYVSNLPYNVLUaMr[̀ \̀RKLUaMPSbMNJKRLMPTKSNUMPSbMK]̀ \VdKKUaMPSbMVNJKLM̀KLUVSUMVLMKSNRNRKUM̀KL_VL]RSTM̀VLNRVSUMV_MNJKM
IVL̂M_VLaMVLMVSMeKJP\_MV_aMNJKMfVSNLPYNVLMVLMPSdMV_MRNUMr[eYVSNLPYNVLUaMr[̀ \̀RKLUMVLMr[esU[eYVSNLPYNVLUaMPSbM_VLMPSdM
bP]PTKUaM\VUUKUaMYVUNUMPSbMKt̀KSUKUMLKU[\NRSTM_LV]MU[YJMPYNUMVLMV]RUURVSUaMRSY\[bRSTMe[NMSVNM\R]RNKbMNVMLKPUVSPe\KM
PNNVLSKdUgM_KKUh

klmnmnmMpJKMfVSNLPYNVLMUJP\\MeKMLKÙVSURe\KM_VLMYVVLbRSPNRSTMNJKMQVL̂MV_MRNUMVQSM_VLYKUMPSbMNJKMQVL̂MV_Mr[eYVSNLPYNVLUM
KSTPTKbMedMRNMNVM̀KL_VL]MNJKMIVL̂MV_MNJKMWLVXKYNMVSMRNUMeKJP\_hMpJKMfVSNLPYNVLMUJP\\MU[̀ \̀dMNVMRNUMVQSMQVL̂M_VLYKUaMPSbM
r[eYVSNLPYNVLUMKSTPTKbMedMRNMNVM̀KL_VL]M̀VLNRVSUMV_MRNUMIVL̂aMYV̀RKUMV_MNJKMOLPQRSTUMPSbMWLVXKYNMZPS[P\UM_VLMNJKM
QVL̂MNVMeKM̀KL_VL]KbMedMU[YJMRSbRjRb[P\UuKSNRNRKUMVSMRNUMeKJP\_hMpJKMfVSNLPYNVLMUJP\\MeKMLKÙVSURe\KMNVMNJKMqQSKLM_VLM
NJKMPYNUMVLMV]RUURVSUMV_MNJKMfVSNLPYNVLgUMK]̀ \VdKKUaMNJKMfVSNLPYNVLgUMr[eYVSNLPYNVLUaMNJKMfVSNLPYNVLgUM]PNKLRP\M
U[̀ \̀RKLUaMNJKRLMLKÙKYNRjKMPTKSNUMPSbMK]̀ \VdKKUaMPSbMPSdMVNJKLM̀KLUVSUM̀KL_VL]RSTM̀VLNRVSUMV_MNJKMIVL̂MVSMeKJP\_MV_M
NJKMfVSNLPYNVLh

klmnmnmnvMpJKMfVSNLPYNVLMUJP\\MYVVLbRSPNKMRNUMV̀KLPNRVSUMPSbMYVV̀KLPNKMQRNJMNJVUKMV_MVNJKLMfVSNLPYNVLUM̀KL_VL]RSTM
QVL̂MVSMNJKMWLVXKYNMVLMURNKMNJKLKV_MNVMKSU[LKMK__RYRKSNMPSbMVLbKL\dMRSUNP\\PNRVSMV_MKPYJM̀PLNMV_MNJKMIVL̂hMfVV̀KLPNRVSM
QR\\MeKMLKc[RLKbMRSMNJKMPLLPSTK]KSNM_VLMNJKMUNVLPTKMV_M]PNKLRP\UMPSbMRSMNJKMbKNPR\KbMKtKY[NRVSMV_MNJKMIVL̂hMpJKM
fVSNLPYNVLMUJP\\MLK]PRSMRS_VL]KbMV_MNJKM̀LVTLKUUMPSbMNJKMbKNPR\MQVL̂MV_MVNJKLMfVSNLPYNVLUMPSbMUJP\\MSVNR_dMNJKM
fVSUNL[YNRVSMZPSPTKLMR]]KbRPNK\dMV_M\PŶMV_M̀LVTLKUUMVLMbK_KYNRjKMQVL̂]PSUJR̀MVSMNJKM̀PLNMV_MVNJKLMfVSNLPYNVLUaM
QJKLKMU[YJMbK\PdMVLMU[YJMbK_KYNRjKMQVL̂]PSUJR̀MQR\\MRSNKL_KLKMQRNJMfVSNLPYNVLgUMVQSMV̀KLPNRVSUhMwPR\[LKMV_MNJKM
fVSNLPYNVLMNVM̂KK̀MRS_VL]KbMV_MNJKMQVL̂M̀LVTLKUURSTMVSMNJKMURNKMVLMNVMTRjKMSVNRYKMV_M\PŶMV_M̀LVTLKUUMVLMbK_KYNRjKM
QVL̂]PSUJR̀MedMVNJKLUMUJP\\MeKMYVSUNL[KbMPUMPYYK̀NPSYKMV_MNJKM̀LVTLKUUMV_MQVL̂MPSbMYVVLbRSPNRVSMQRNJMfVSNLPYNVLgUM
VQSMIVL̂h

klmnmnmno�pJKMfVSNLPYNVLgUMVe\RTPNRVSUM[SbKLMNJKMfVSNLPYNMOVY[]KSNUMUJP\\MRSY\[bKaMQRNJV[NM\R]RNPNRVSaMNJKM_V\\VQRSTx
nv yKjRKQMV_MP\\MÙKYR_RKbMYVSUNL[YNRVSMPSbMRSUNP\\PNRVSM̀LVYKb[LKUMQRNJMRNUMK]̀ \VdKKUMPSbuVLM

r[eYVSNLPYNVLUaMRSY\[bRSTaMQRNJV[NM\R]RNPNRVSaMNJVUKMLKYV]]KSbKbMedM]PS[_PYN[LKLUaM̀LRVLMNVMNJKM
YV]]KSYK]KSNMV_MNJKMLK\KjPSNM̀VLNRVSMV_MNJKMIVL̂MNVMeKM̀KL_VL]Kbh

no ibjRURSTMNJKMfVSUNL[YNRVSMZPSPTKLMPSbMNJKMiLYJRNKYNx
nv R_MPMÙKYR_RKbM̀LVYKb[LKMbKjRPNKUM_LV]MeKUNMYVSUNL[YNRVSM̀LPYNRYKz
no R_M_V\\VQRSTMPM̀LVYKb[LKMQR\\MP__KYNMPSdMQPLLPSNRKUaMRSY\[bRSTMNJKMfVSNLPYNVLgUMTKSKLP\M

QPLLPSNdzMVL
nm V_MPSdMVeXKYNRVSUMNJKMfVSNLPYNVLM]PdMJPjKMNVMPM̀LVYKb[LKh

nm WLV̀VURSTMP\NKLSPNRjKM̀LVYKb[LKUaMPUMP̀ L̀V̀LRPNKaMQJRYJM̀LVYKb[LKUMUJP\\MeKMYVjKLKbMedMNJKM
fVSNLPYNVLgUMQPLLPSNdMPUMbKUYLReKbMRSMrKYNRVSM{h|MJKLKV_h

n} pJKMfVSNLPYNVLMUJP\\MeKMLKÙVSURe\KM_VLMVLTPSR~RSTMPSbMYVSb[YNRSTM̀LKsRSUNP\\PNRVSMYVS_KLKSYKUMPSbM
][UNMYVVLbRSPNKMU[YJMYVS_KLKSYKUMQRNJMNJKMiLYJRNKYNMPSbMNJKMfVSUNL[YNRVSMZPSPTKLh

klmnmnmnm�pJKMfVSNLPYNVLMPSbMRNUMr[eYVSNLPYNVLUMQVL̂RSTMVSMNJKMWLVXKYNMUJP\\MPNNKSbMPM̀LKYVSUNL[YNRVSMYVS_KLKSYK�U�MVLM
]KKNRST�U�MPUMbKK]KbMSKYKUUPLdMedMNJKMfVSUNL[YNRVSMZPSPTKLMNVMYVVLbRSPNKMP\\MIVL̂M�KhThaMbK]V\RNRVSaMRSUNP\\PNRVSaM
KNYh�aMPSbMPUMLKc[RLKbMedMNJKMWLVXKYNMZPS[P\h

klmnmn}MpJKMfVSNLPYNVLMUJP\\MSVNMeKMLK\RKjKbMV_MVe\RTPNRVSUMNVM̀KL_VL]MNJKMIVL̂MRSMPYYVLbPSYKMQRNJMNJKMfVSNLPYNM
OVY[]KSNUMKRNJKLMedMPYNRjRNRKUMVLMb[NRKUMV_MNJKMfVSUNL[YNRVSMZPSPTKLMVLMNJKMiLYJRNKYNMRSMNJKRLMPb]RSRUNLPNRVSMV_MNJKM
fVSNLPYNaMVLMedMNKUNUaMRSÙKYNRVSUMVLMP̀ L̀VjP\UMLKc[RLKbMVLM̀KL_VL]KbMedM̀KLUVSUMVNJKLMNJPSMNJKMfVSNLPYNVLhMpJKM
fVSNLPYNVLMUJP\\M]PRSNPRSMYV]̀ \KNKMRSÙKYNRVSMLKYVLbUMPSbMNKUNMbPNKMNVMKSU[LKMNJKMc[P\RNdMV_MNJKMIVL̂MRUMRSMUNLRYNM
YV]̀ \RPSYKMQRNJMNJKMLKc[RLK]KSNUMV_MNJKMfVSNLPYNMOVY[]KSNUh
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IJKLKLMNOPQRQNQSTUVWQXYNZUXQ[\NVUVUX]\N̂T_ỲaRb\NcX̂daRN_aX̂TUYNcRQN[PàXN̂Uc]RcWWcYU_cZZe\NYPQNfaXYRc_YaRN[PcZZNgQN
RQ[VaX[UgZQNhaRNYPQN_aaR̂UXcYUaXNcX̂NaR̂QRZeNcRRcX]QWQXYNahNYPQNicRUaT[NZUXQ[NahNVUVUX]NcX̂N_aX̂TUYNUX_ZT̂Q̂NUXNYPQN
OaRbNahNUY[NfaXYRc_YjNkPQNfaXYRc_YaRN[PcZZN_aaR̂UXcYQNYPQǸaRbNahNUY[NlTg_aXYRc_YaR[NcX̂NVRQiQXYNcZZNUXYQRhQRQX_Q[N
gQỲQQXNaRNcWaX]NQSTUVWQXY\NZUXQ[NahNVUVUX]\NcX̂NcR_PUYQ_YTRcZNhQcYTRQ[\NcX̂NciaÛNcXeNTX[U]PYZeNcRRcX]QWQXY[NUXN
QmVa[Q̂NcRQc[jNkPU[NlQ_YUaXN[PcZZNXaYNgQN_aX[YRTQ̂Nc[NZUWUYUX]NcXeNagZU]cYUaXNahNYPQNfaXYRc_YaRNTX̂QRNcXeNaYPQRN
VRaiU[UaXNahNYPQNfaXYRc_YNna_TWQXY[j

IJKLKLoNkPQNfaXYRc_YaRN[PcZZNgQNRQ[VaX[UgZQNhaRNUX[VQ_YUaXNahNVaRYUaX[NahNYPQNpRaqQ_YNcZRQĉeNVQRhaRWQ̂NYaN̂QYQRWUXQN
YPcYN[T_PNVaRYUaX[NcRQNUXNVRaVQRN_aX̂UYUaXNYaNRQ_QUiQN[Tg[QSTQXYNOaRbj

IJKLKLrNkPQNfaXYRc_YaR\NUY[NQWVZaeQQ[NcX̂NlTg_aXYRc_YaR[\N[PcZZNgQN[TgqQ_YNYaN[T_PNRTZQ[NcX̂NRQ]TZcYUaX[NhaRNYPQN
_aX̂T_YNahNOaRbNc[NYPQNs̀ XQRNWceNQ[YcgZU[P\NUX_ZT̂UX]NgTYNXaYNZUWUYQ̂NYa\NYPQNfaX[YRT_YUaXNtTZQ[NcX̂NtQ]TZcYUaX[N[QYN
haRYPNUXNlQ_YUaXNujvujwjNkPQNfaXYRc_YaRN[PcZZNgQNRQ[VaX[UgZQNhaRNYPQNQXhaR_QWQXYNcWaX]NUY[NQWVZaeQQ[NahNYPQNs̀ XQRx[N
UX[YRT_YUaX[j

IJKLKLyNkPQNfaXYRc_YaRN[PcZZNUX[VQ_YNcZZNWcYQRUcZ[Nc[N̂QZUiQRQ̂NYaNYPQNpRaqQ_YN[UYQNcX̂N[PcZZNRQqQ_YNcXeNWcYQRUcZ[NYPcYǸUZZN
XaYN_aXhaRWǸUYPNYPQNRQSTURQWQXY[NahNYPQNfaXYRc_YNna_TWQXY[ǸPQXNVRaVQRZeNUX[YcZZQ̂jN

IJKLKLzNkPQNfaXYRc_YaRN[PcZZNgQNRQ[VaX[UgZQNhaRNcX̂N_aaR̂UXcYQNcXeNcX̂NcZZNUX[VQ_YUaX[NRQSTURQ̂NgeNcXeN]aiQRXWQXYcZN
gâeNPciUX]NqTRU[̂U_YUaXNaiQRNYPQNpRaqQ_YjN{cUZTRQNYaNagYcUXNcXeNVQRWUY[\NZU_QX[Q[NaRNaYPQRNcVVRaicZ[NgQ_cT[QNahNYPQN
hcUZTRQNahNYPQNfaXYRc_YaRNYaN_aXhaRWNYaNYPU[NRQSTURQWQXYN[PcZZNXaYNQmYQX̂NYPQNfaXYRc_YNYUWQ\NcX̂NYPQNfaXYRc_YaRN[PcZZNXaYN
gQNQXYUYZQ̂NYaNcXeNUX_RQc[QNUXNYPQNfaXYRc_YNlTWNYPQRQhaRQjN|XNĉ ÛYUaX\NcXeNĉ ÛYUaXcZN_a[Y[NcX̂NQmVQX[Q[NahNcXeNXcYTRQN
UX_TRRQ̂NgeNYPQNs̀ XQRNc[NcNRQ[TZYNahNYPQNfaXYRc_YaRx[NhcUZTRQNYaN_aXhaRWNYaNYPU[NRQSTURQWQXYN[PcZZN_aX[YUYTYQNcN_PcR]QN
c]cUX[YNYPQNfaXYRc_YaRx[NfaXYRc_YjN

IJKLKL}~N����������NlT_PǸaRbNc[N_aXXQ_YUaX[NYaNQmU[YUX]N[Q̀QR[\NVZTWgUX]\NPQcYUX]\NcX̂NQZQ_YRU_cZN[e[YQW[N[PcZZNgQN
_aaR̂UXcYQ̂NcYNcNYUWQNc]RQQcgZQNYaNYPQNs̀ XQR\NYPQN�R_PUYQ_Y\NcX̂NYPQNfaX[YRT_YUaXN�cXc]QR\NcX̂N[PcZZNgQN̂QYQRWUXQ̂N
cX̂Nc]RQQ̂NYaǸQZZNUXNĉicX_QNahNYPQNc_YTcZNVQRhaRWcX_QNahN[T_PǸaRbN[aNc[NYaNUXYQRhQRQNc[NZUYYZQNc[NVa[[UgZQǸUYPNYPQN
aVQRcYUaXNcX̂NT[QNahNYPQNs̀ XQRx[NQmU[YUX]Nhc_UZUYUQ[jNlPTŶàX[NWT[YNgQN_aaR̂UXcYQ̂NYPRaT]PNYPQNfaX[YRT_YUaXN
�cXc]QRjNkPQN_aXYUXTQ̂NTXUXYQRRTVYQ̂NaVQRcYUaXNahNcZZNhc_UZUYUQ[NahNYPQNs̀ XQRx[NgTUẐUX][NU[NQ[[QXYUcZjN|hNcXeNQmU[YUX]N
hc_UZUYUQ[NWT[YNgQNUXYQRRTVYQ̂\NYPQNfaXYRc_YaRNhaRNYPQNOaRbN[PcZZNVRaiÛQNcZZNXQ_Q[[cReNYQWVaRcReNhc_UZUYUQ[NcX̂N
_aXXQ_YUaX[NXQ_Q[[cReNhaRNWcUXYcUXUX]NYPQ[QNQmU[YUX]Nhc_UZUYUQ[NcYNXaNUX_RQc[QNUXNYPQNfaXYRc_YNlTWNQm_QVYNc[NaYPQR̀U[QN
[VQ_UhUQ̂jN�aNWQ_PcXU_cZ\NPQcYUX]\NVZTWgUX]\N[VRUXbZQR\NaRNQZQ_YRU_N[QRiU_QN[PcZZNgQNUXYQRRTVYQ̂NcYNcXeNYUWQNQm_QVYNc[N
cVVRaiQ̂NUXNĉicX_QNgeNYPQNs̀ XQRNaRǸPQXNYPQNgTUẐUX][NcRQNXaYNa__TVUQ̂NcX̂N[PcZZNgQN_aaR̂UXcYQ̂ǸUYPNYPQNs̀ XQR\Nc[N
Q̀ZZNc[NYPQNfaX[YRT_YUaXN�cXc]QRjN�ZZN_aWWTXU_cYUaXN[e[YQW[NWT[YNgQNWcUXYcUXQ̂ǸUYPaTYNUXYQRRTVYUaXjN�[NWT_PN
RQZcYQ̂ǸaRbNc[NVa[[UgZQN[PcZZNgQNVQRhaRWQ̂NVRUaRNYaN[PTŶàX[\N[aNc[NYaNWUXUWU�QNYPQNVQRUâNahN[PTYN̂àXjN�ZZN
WcYQRUcZ\NQSTUVWQXY\NcX̂NWcXVàQRNXQ_Q[[cReNUXNYPQNVQRhaRWcX_QNahNcN[PTŶàXN[PcZZNgQNaXN[UYQNVRUaRNYaNUXYQRRTVYUaXN
ahN[QRiU_Qj

IJKL�J�����J���J���������
IJKL�L}N�XZQ[[NaYPQR̀U[QNVRaiÛQ̂NUXNYPQNfaXYRc_YNna_TWQXY[\NYPQNfaXYRc_YaRN[PcZZNVRaiÛQNcX̂NVceNhaRNZcgaRN�cYN
cVVZU_cgZQNVRQicUZUX]Ǹc]QNRcYQ[�\NWcYQRUcZ[\NQSTUVWQXY\NYaaZ[\N_aX[YRT_YUaXNQSTUVWQXYNcX̂NWc_PUXQRe\ǸcYQR\NPQcY\N
TYUZUYUQ[\NYRcX[VaRYcYUaX\NcX̂NaYPQRNhc_UZUYUQ[NcX̂N[QRiU_Q[NXQ_Q[[cReNhaRNVRaVQRNQmQ_TYUaXNcX̂N_aWVZQYUaXNahNYPQNOaRb\N
P̀QYPQRNYQWVaRcReNaRNVQRWcXQXYNcX̂ǸPQYPQRNaRNXaYNUX_aRVaRcYQ̂NaRNYaNgQNUX_aRVaRcYQ̂NUXNYPQNOaRbjNkPQNfaXYRc_YaRN
[PcZZǸaRbN_aXYUXTaT[ZeNcX̂NQmVQ̂UYUaT[ZeNYPRaT]PN_aWVZQYUaXNahNYPQNOaRbjNkUWQNU[NahNYPQNQ[[QX_Qj

IJKL�L}L}N�N[PaRYc]QNahNZcgaRNUXNYPQNUX̂T[YReN[PcZZNXaYNgQNc__QVYQ̂Nc[NcXNQm_T[QNhaRNXaYNVRaVQRZeNWcXXUX]NYPQNpRaqQ_YNcYN
Qc_PN[UYQj

IJKL�L}L�NkPQNfaXYRc_YaRN[PcZZNgQNRQ[VaX[UgZQNhaRNYPQN_cRQNcX̂NVRaYQ_YUaXNahNcZZNQSTUVWQXYNcX̂NWcYQRUcZ[NhaRNUY[NOaRbNaXN
YPQNpRaqQ_Y\NUX_ZT̂UX]NQSTUVWQXYNcX̂NWcYQRUcZNhTRXU[PQ̂NgeNYPQNs̀ XQRj

IJKL�L�N�m_QVYNUXNYPQN_c[QNahNWUXaRN_PcX]Q[NUXNYPQNOaRbNcVVRaiQ̂NgeNYPQN�R_PUYQ_YNUXNc__aR̂cX_QǸUYPNlQ_YUaXNujv�j�N
aRNaR̂QRQ̂NgeNYPQN�R_PUYQ_YNUXNc__aR̂cX_QǸUYPNlQ_YUaXN�jw\NYPQNfaXYRc_YaRNWceNWcbQN[Tg[YUYTYUaX[NaXZeǸUYPNYPQN
_aX[QXYNahNYPQNs̀ XQR\NchYQRNQicZTcYUaXNgeNYPQN�R_PUYQ_Y\NUXN_aX[TZYcYUaXǸUYPNYPQNfaX[YRT_YUaXN�cXc]QR\NcX̂NUXN
c__aR̂cX_QǸUYPNcNRQ[TZYUX]NfPcX]QNsR̂QRNaRNfaX[YRT_YUaXNfPcX]QNnURQ_YUiQj
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IJKLMLKNOPQNRSTUVWXUSVNYPWZZNQT[SVXQNYUV\XUN]\YX\̂Z\TQNWT]N_SS]NSV]QVNẀST_NUPQNRSTUVWXUSVaYNQ̀ ẐSbQQYNWT]NSUPQVN
Q̂VYSTYNXWVVb\T_NScUNUPQNdSVefNOPQNRSTUVWXUSVNYPWZZNTSUN̂QV̀\UNQ̀ ẐSb̀ QTUNS[NcT[\UN̂QVYSTYNSVN̂QVYSTYNTSUN̂VŜQVZbN
Ye\ZZQ]N\TNUWYeYNWYY\_TQ]NUSNUPQ̀gNSVN̂QVYSTYNhPSNh\UP\TNUPQNZWYUNUhSNhQQeYNiWjNPWk\T_NlQQTNQm̂SYQ]NUSNYS̀ QSTQNPWk\T_N
lQQTN]\W_TSYQ]Nh\UPNWNRnopqrstN\T[QXU\STuNSVNiljNPWk\T_NPW]NWN̂QVY\YUQTUNXSc_PgNYPSVUTQYYNS[NlVQWUPgNSVNWN[QkQVNS[N
svvfwNSVNP\_PQVfNOPQNnhTQVNVQYQVkQYNUPQNV\_PUNUSNPWkQNWTbN̂QVYSTYNVQ̀SkQ]N[VS̀ NUPQNxVSyQXUNĉSTNVQWYSTWlZQN
SlyQXU\STf

IJKLMLKLzNpTNW]]\U\STNUSNWZZNSUPQVNYW[QUbNVQ{c\VQ̀QTUYgNUPQNRSTUVWXUSVNYPWZZN̂VSk\]QNYc\UWlZQNWT]NWNYc[[\X\QTUNTc̀ lQVNS[N
YW[QUbNVQZWUQ]N[WX\Z\U\QYNWT]N̂QVYSTWZN̂VSUQXU\kQNQ{c\̂̀ QTUNixx|jNWUNUPQNY\UQNVQZWUQ]NUSN̂VSUQXU\STNW_W\TYUNUPQNŶVQW]NS[N
RnopqrstgN\TXZc]\T_NlcUNTSUNZ\̀\UQ]NUSNPWT]hWYP\T_NYUWU\STYgNPWT]NYWT\U\}QVgN_ZSkQYgǸWYeYgN[WXQYP\QZ]YgNWT]NSUPQVN
Q{c\̂̀ QTUNWYNUPQNnhTQVǸWbNVQWYSTWlZbNVQ{cQYUfN~SUh\UPYUWT]\T_NUPQN[SVQ_S\T_gNTSUP\T_NPQVQ\TNYPWZZNlQNXSTYUVcQ]NUSN
]QZQ_WUQNSVNVQZ\QkQNRSTUVWXUSVN[VS̀ NPWk\T_NYSZQNWT]NQmXZcY\kQNVQŶSTY\l\Z\UbN[SVNWZZNhSVeY\UQNYW[QUbf

IJKLMLMN�ZZǸQXPWT\XYNQ̀ ẐSbQ]NSTNUPQNxVSyQXUNYPWZZNlQN̂QVYSTYNYe\ZZQ]N\TNUPWUNhSVeNhP\XPNUPQbNWVQNUSN̂QV[SV̀fNdSVeN
h\ZZNTSUNlQNŴ V̂SkQ]N\[N\UN]SQYNTSUǸQQUNUPQN{cWZ\UbNS[NhSVè WTYP\̂NWYNXWZZQ]N[SVN\TNUPQNRSTUVWXUNqSXc̀ QTUYfNp[NUP\YN
{cWZ\UbNS[NhSVè WTYP\̂N\YNTSUNQmWXUZbN]Q[\TQ]NPQVQ\TgN\UNYPWZZNlQNWYYc̀ Q]NUSNlQNUPQNlQYUNYUWT]WV]YNS[NhSVè WTYP\̂N[SVN
UPQNUVW]Qf

IJKLML�N|̀ ẐSbQQYNS[NUPQNRSTUVWXUSVNSVN\UYN�clXSTUVWXUSVYNhPSYQNhSVeN\YNcTYWU\Y[WXUSVbNUSNUPQNnhTQVgNRSTYUVcXU\STN
�WTW_QVNSVN�VXP\UQXUgNSVNXSTY\]QVQ]NlbNUPQ̀NUSNlQNcTYe\ZZQ]NSVNSUPQVh\YQNSlyQXU\STWlZQgNh\ZZNlQN\̀ Q̀]\WUQZbN
]\Ỳ\YYQ]N[VS̀ NUPQNxVSyQXUNĉSTNTSU\XQN[VS̀ NUPQNRSTYUVcXU\STN�WTW_QVfNOPSYQN]\Ỳ\YYQ]NQ̀ ẐSbQQYNYPWZZNlQN
\̀ Q̀]\WUQZbNVQ̂ZWXQ]NlbNUPQNRSTUVWXUSVNYSNWYNTSUNUSN]QZWbN̂VS_VQYYNS[NUPQNdSVeNWT]NWUNTSNW]]\U\STWZNXSYUNUSNUPQNnhTQVf

IJKLML�NnTNVQXQ\̂UNS[NUPQNY\_TQ]NRSTUVWXUgNUPQNRSTUVWXUSVNh\ZZNlQNQm̂QXUQ]NUSN̂ZWXQN[\V̀NSV]QVYNh\UPNkQT]SVYN[SVNTQQ]Q]N
ẀUQV\WZYgN\TXZc]\T_N�clXSTUVWXUSVYNWT]ǸWySVǸWUQV\WZNYĉ Ẑ\QVYfNp[N]QQ̀Q]NTQXQYYWVbNUSNWYYcVQN]QZ\kQVbNS[ǸWUQV\WZYN
WUNU\̀QYNTQQ]Q]gNUPQNRSTUVWXUSVǸWbNWXXQ̂UN]QZ\kQVbNS[NYcXPǸWUQV\WZYNWUNWTbNU\̀QgNWT]ǸWbN\TXZc]QNUPQNXSYUNS[NYcXPN
ẀUQV\WZYN\TN\UYNTQmUǸSTUPZbN�̂ Ẑ\XWU\STN[SVNxWb̀ QTUgN̂VSk\]Q]NYcXPǸWUQV\WZYNPWkQNWXUcWZZbNlQQTN]QZ\kQVQ]NUSN
RSTUVWXUSVNWT]N̂VŜQVZbNYUSVQ]NlbN\UNh\UPNŴ V̂SkWZNSVNcT]QVN]\VQXU\STNS[NUPQN�VXP\UQXUNWT]NUPQNRSTYUVcXU\STN�WTW_QVN
Q\UPQVNWUNUPQNxVSyQXUNY\UQNSVN\TNWTNŴ V̂SkQ]NYUSVW_QNYPQ]NSVNhWVQPScYQgNWYN̂VSk\]Q]NQZYQhPQVQN\TNUPQYQN�QTQVWZN
RST]\U\STYf

IJKLML�LzNOSNUPQN[cZZQYUNQmUQTUN̂SYY\lZQgNUPQNRSTUVWXUSVNYPWZZN̂VSk\]QN̂VS]cXUYNS[NUPQNYẀQNe\T]gN[VS̀ NWNY\T_ZQNYScVXQfN
dPQTNUhSNSVǸSVQN\UQ̀YNS[NYẀQǸWUQV\WZNSVNQ{c\̂̀ QTUNWVQNVQ{c\VQ]Nîc̀ ŶgNkWZkQYgNW\VNXST]\U\ST\T_NcT\UYgNQUXfjNUPQbN
YPWZZNlQNS[NUPQNYẀQǸWTc[WXUcVQVfNxVS]cXUǸWTc[WXUcVQVNcT\[SV̀\UbN]SQYNTSUNŴ ẐbNUSNVWhǸWUQV\WZYgNlcZeǸWUQV\WZYgN
\̂̂QgNUclQgN[\UU\T_YNiQmXQ̂UN[ZWT_Q]NWT]N_VSSkQ]NUb̂QYjgNYPQQUǸQUWZgNh\VQgNYUQQZNlWVNYUSXegNhQZ]\T_NVS]YgNYSZ]QVgN
[WYUQTQVYgǸSUSVYN[SVN]\YY\̀\ZWVNQ{c\̂̀ QTUNcT\UYgNWT]NY\̀\ZWVN\UQ̀YNcYQ]N\TNUPQNhSVegNQmXQ̂UNWYNSUPQVh\YQN\T]\XWUQ]fN
OPQNRSTUVWXUSVNYPWZZN̂VSk\]QN̂VS]cXUYNhP\XPNWVQNXS̀ ŴU\lZQNh\UP\TNYbYUQ̀YNWT]NSUPQVNXSTTQXUQ]N\UQ̀YfNp[NRSTUVWXUSVN
\YN_\kQTNŜU\STNS[NYQZQXU\T_NlQUhQQTNUhSNSVǸSVQN̂VS]cXUYN[SVNcYQNSTNUPQNxVSyQXUgN̂VS]cXUNYQZQXUQ]NYPWZZNlQNXS̀ ŴU\lZQN
h\UPN̂VS]cXUYN̂VQk\ScYZbNYQZQXUQ]gNQkQTN\[N̂VQk\ScYZbNYQZQXUQ]N̂VS]cXUYNhQVQNWZYSNŜU\STYf

IJKLML�L�NOPQNRSTUVWXUSVN\YNVQŶSTY\lZQN[SVN̂VSk\]\T_N̂VS]cXUYNWT]NXSTYUVcXU\STǸQUPS]YNXS̀ ŴU\lZQNh\UPN̂VS]cXUYNWT]N
XSTYUVcXU\STǸQUPS]YNS[NSUPQVNRSTUVWXUSVYfNp[NWN]\ŶcUQNWV\YQYNlQUhQQTNUPQNRSTUVWXUSVNWT]NSUPQVNRSTUVWXUSVYNSkQVN
XSTXcVVQTUZbNYQZQXUWlZQNlcUN\TXS̀ ŴU\lZQN̂VS]cXUYgNUPQN�VXP\UQXUNh\ZZN]QUQV̀\TQNhP\XPN̂VS]cXUYNYPWZZNlQNcYQ]fN

IJKLML�LKNd\UPNVQŶQXUNUSNY\UQhSVeǸWUQV\WZYgNWZZN̂VS]cXUYNYcl̀ \UUQ]N[SVNcYQNWT]N\TXSV̂SVWUQ]N\TUSNUPQNxVSyQXUNYPWZZNlQN
STNUPQN�̂ V̂SkQ]N�\YUNS[N�WUQV\WZYNWT]N|{c\̂̀ QTUN̂clZ\YPQ]NlbNUPQN~��qnON�WUQV\WZYN�cVQWcgǸSYUNVQXQTUNQ]\U\STf

IJKLML�LMNdPQTNVQ{c\VQ]gNS[[rY\UQNYUSVW_QNYPWZZNlQNUPQNVQŶSTY\l\Z\UbNS[NUPQNRSTUVWXUSVfNp[ǸWUQV\WZYNWVQNYUSVQ]NS[[NY\UQgN
UPQNRSTUVWXUSVNYPWZZN[cVT\YPN̂VSS[NS[NU\UZQNlbNnhTQVNWT]N̂VSk\]QNWNXQVU\[\XWUQNS[N\TYcVWTXQN]Q̀STYUVWU\T_NW]Q{cWUQN
\TYcVWTXQNXSkQVW_QfN

IJKLML�L��OPQNRSTUVWXUSVNYPWZZN]QZ\kQVNWZZǸWUQV\WZYNWUNYcXPNU\̀QYNWYNh\ZZNQTYcVQNŶQQ]bNWT]NcT\TUQVVĉUQ]N̂VS_VQYYNS[N
UPQNdSVef

IJKLML�L�NOPQNRSTUVWXUSVNYPWZZNQT[SVXQNYUV\XUN]\YX\̂Z\TQNWT]N_SS]NSV]QVNẀST_NUPQNRSTUVWXUSVaYNQ̀ ẐSbQQYNWT]NSUPQVN
Q̂VYSTYNXWVVb\T_NScUNUPQNdSVefNOPQNRSTUVWXUSVNYPWZZNTSUN̂QV̀\UNQ̀ ẐSb̀ QTUNS[NcT[\UN̂QVYSTYNSVN̂QVYSTYNTSUN̂VŜQVZbN
Ye\ZZQ]N\TNUWYeYNWYY\_TQ]NUSNUPQ̀�OPQNnhTQVNVQYQVkQYNUPQNV\_PUNUSNSlyQXUNUSNRSTUVWXUSVaYNcYQNS[N̂QVYSTYNhPSNŴ Q̂WVN
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IJKLMNOPNJOMNQRLSSTUNLJNMVTNMWQRQNWQQLXJTUNMONMVTYZN[VOISUNWJ\NULQOPUTPS\]NLĴOY_TMTJM]NIJKLM]NIJQRLSSTUNOPNÒaT̂MLOJẀSTN
_TPQOJǸTNVLPTUNOPNTY_SO\TUǸ\NMVTNbOJMPŴMOP]NI_OJNOPNẀOIMNMVTNcPTYLQTQNOKNMVTNdeJTP]NKOPNWJ\N_IP_OQTNOPNLJNWJ\N
Ŵ_ŴLM\]NMVT\NQVWSS]NI_OJNPTfITQMNOKNMVTNdeJTP]ǸTNPTYOgTUNKPOYNMVTNcPOaT̂MNWJUNJOMNWXWLJǸTNWQQLXJTUNMVTPTOJN
eLMVOIMNMVTNePLMMTJN_TPYLQQLOJNOKNMVTNdeJTPZ

hijklkm�nVTNbOJMPŴMOPNeWPPWJMQNMVWMNLMNVWQNXOOUNMLMSTNMONWSSNYWMTPLWSQNIQTUǸ\NLMNLJ]NOJNOPNLJN̂OJJT̂MLOJNeLMVNMVTNoOPRZN
pONYWMTPLWSQNOPNQI__SLTQNQVWSSǸTN_IP̂VWQTUǸ\NMVTNbOJMPŴMOPNOPNWJ\NOKNLMQN[Ì ÔJMPŴMOPQNMVWMNWPTNQÌaT̂MNMONWJ\N
V̂WMMTSNYOPMXWXT]N̂OJULMLOJWSNQWST]NOPNOMVTPNWXPTTYTJMǸ\NeVL̂VNWJNLJMTPTQMNLQNPTMWLJTUǸ\NMVTNQTSSTPZ

hijklkqNnVTNbOJMPŴMOPNQVWSSNYWRTNTgTP\NPTWQOJẀSTNTKKOPMNMONWgOLUNSẀOPNULQ_IMTQNWJUNMONLJQISWMTNMVTNdeJTP]NrP̂VLMT̂MN
WJUNbOJQMPÎMLOJNsWJWXTPNKPOYNMVTNTKKT̂MQNOKNSẀOPNULQ_IMTQNQVOISUNWJ\NWPLQTZNnVTPTNQVWSSǸTNJONQMPLRTQ]N_L̂RTMLJX]N
eOPRNQMO__WXTQ]NQSOeUOeJQ]NOPNOMVTPNULQPI_MLgTNŴMLgLM\NWMNMVTNcPOaT̂MNKOPNWJ\NPTWQOJǸ\NWJ\OJTNTY_SO\TUNOPNTJXWXTUN
\̀NMVTNbOJMPŴMOPNMON_TPKOPYNLMQN_OPMLOJNOKNMVTNoOPRZNnVTPTNQVWSSǸTNJONSÔROIMNWMNMVTNcPOaT̂MǸ\NMVTNbOJMPŴMOPZNnVTN
bOJMPŴMOPNQVWSSǸTNPTQ_OJQL̀STNKOPN_POgLULJXNMVTNYWJ_OeTPNPTfILPTUNMON_PÔTTUNeLMVNMVTNoOPRNIJUTPNWJ\N
L̂P̂IYQMWĴTZNtOPNMVTN_IP_OQTQNOKNMVLQN[T̂MLOJ]NTgTP\NPTWQOJẀSTNTKKOPMNQVWSSNLĴSIUT]ǸIMNJOMNJT̂TQQWPLS\ǸTNSLYLMTUNMOu

kv YWRTNWSSNJT̂TQQWP\NWPPWJXTYTJMQNMONPT̂OĴLST]NeLMVOIMNUTSW\]NUWYWXTNOPN̂OQMNMONMVTNdeJTPNWJUNeLMVOIMN
PT̂OIPQTNMONMVTNrP̂VLMT̂M]NMVTNbOJQMPÎMLOJNsWJWXTPNOPNMVTNdeJTP]NWJ\N̂OJKSL̂MǸTMeTTJNLMQNrXPTTYTJMN
eLMVNMVTNdeJTPNWJUNWJ\NWXPTTYTJMQNOPNPTXISWMLOJQNOKNWJ\NRLJUNWMNWJ\NMLYTNLJNKOP̂TNWYOJXNYTỲ TPQNOPN
ÔIĴLSQNeVL̂VNPTXISWMTNOPNULQMLJXILQVNeVWMNŴMLgLMLTQNQVWSSNJOMǸTNLĴSIUTUNLJNMVTNeOPRNOKNWJ\N_WPML̂ISWPN
MPWUTw

kx PTfILPLJXNTY_SO\TTQ]N[Ì ÔJMPŴMOPQ]NQI__SLTPQNWJUNOMVTPQNMONIQTNPTQTPgTNXWMTQNeVL̂VNQVWSSǸTN
TQMẀSLQVTUNKOPNMVTNcPOaT̂Mw

kj PTWPPWJXLJXNeOPRNQ̂VTUISTQNKOPNMVTNbOJMPŴMOPyQNoOPRNOPNMVTNeOPRNOKNLMQN[Ì ÔJMPŴMOPQwNWJU
kl LĴSIULJXNLJNbOJMPŴMOPyQNWXPTTYTJMQNeLMVNLMQN[Ì ÔJMPŴMOPQNMVTNPLXVMNMONKISS\NLY_STYTJMNWSSN_POgLQLOJQN

OKNMVLQN[T̂MLOJZ

hijklkqkzN{JN̂WQTNMVTN_POXPTQQNOKNMVTNoOPRNLQNTKKT̂MTUǸ\NWJ\NIJUITNUTSW\NLJNKIPJLQVLJXNOPNLJQMWSSLJXNWJ\NLMTYQNOPN
YWMTPLWSQNOPNTfIL_YTJMNPTfILPTUN_IPQIWJMNMONMVTNbOJMPŴMǸT̂WIQTNOKNWN̂OJKSL̂MNLJgOSgLJXNWJ\NQÎVNSẀOPNWXPTTYTJMNOPN
PTXISWMLOJ]NMVTNdeJTPNYW\NPTfILPTNMVWMNOMVTPNYWMTPLWSNOPNTfIL_YTJMNOKNTfIWSNRLJUNWJUNfIWSLM\ǸTN_POgLUTUN_IPQIWJMNMON
WNbVWJXTNdPUTPNOPNbOJQMPÎMLOJNbVWJXTN|LPT̂MLgTǸIMNLJNJON̂WQTNQVWSSNMVTNWYOIJMNOKNQÎVN̂VWJXTǸTN̂VWPXTUǸ\NMVTN
bOJMPŴMOPNMONMVTNdeJTPNWQNWJNWUULMLOJWSN̂OQMNMON_TPKOPYNMVTNoOPRZ

hijklkqkzkv}pONT~MTJQLOJNOKNMVTNbOJMPŴMNnLYTNQVWSSǸTNXPWJMTUNKOPNUTSW\QN̂WIQTUǸ\NSẀOPNOPNYWMTPLWSNULQ_IMTQZ

hijklkqkzkx}[VOISUNLMǸT̂OYTNJT̂TQQWP\NMON̂PTWMTNWNQT_WPWMTNTJMPWĴTNKOPNWNbOJMPŴMOPNLJgOSgTUNLJNWNULQ_IMT]NWSSN̂OQMQN
WQQÔLWMTUNeLMVN̂PTWMLJXNMVWMNTJMPWĴTNQVWSSǸTǸOPJTǸ\NMVTNbOJMPŴMOPNLJgOSgTUNLJNMVTNULQ_IMTZN[ÎVN̂OQMQNQVWSSN
LĴSIUT]ǸIMNJOMNSLYLMTUNMONQLXJWXT]NKTĴLJX]NMTY_OPWP\NPOWUQNWJUNQT̂IPLM\N_TPQOJJTSNWQNUTTYTUNJT̂TQQWP\Ǹ\NMVTN
deJTPNKOPNMVTNQWKTM\NOKNMVTNÔ Î_WJMQNOKNMVTNQLMTZ

hijklkqk�NnVTNbOJMPŴMOPNQVWSSNTJQIPTNMVWMNLMQNoOPRN̂OJMLJITQNIJLJMTPPI_MTUNUIPLJXNMVTN_TJUTĴ\NOKNWNSẀOPNULQ_IMTZ

hijklkqkminVTNbOJMPŴMOPNQVWSSǸTNSLẀSTNMONMVTNdeJTPNKOPNWSSNUWYWXTQNQIKKTPTUǸ\NMVTNdeJTPNÔ ÎPPLJXNWQNWNPTQISMNOKN
eOPRNQMO__WXTQ]NQSOeUOeJQ]NULQ_IMTQNOPNQMPLRTQNWPLQLJXNKPOYNMVTNSẀOPN_PŴML̂TQNOKNMVTNbOJMPŴMOPNOPNLMQN[Ì ÔJMPŴMOPQ]N
[I__SLTPQNOPN[Ì�QÌ ÔJMPŴMOPQZ

hijklk�NnVTNbOJMPŴMOPNWJUNLMQN[Ì ÔJMPŴMOPQNTY_SO\TUNI_OJNMVTNoOPRNQVWSSNẀLUTǸ\NWJUN̂OJKOPYNeLMVNWSSNSẀOPNSWeQN
WJUNMONWSSNOMVTPNSWeQ]NOPULJWĴTQ]NWJUNSTXWSNPTfILPTYTJMQNJOeNOPNVTPTWKMTPNW__SL̂ẀSTNMONMVTNoOPRNWJUNMVTN̂OJQMPÎMLOJN
WPTWZ

hijklkv�NnVTNbOJMPŴMOPNWJUNLMQN[Ì ÔJMPŴMOPQNQVWSSǸTNPTQ_OJQL̀STNKOPN_POMT̂MLOJNOKNMVTNoOPR]NMVTNeOPRNOKN[T_WPWMTNOPN
OMVTPNbOJMPŴMOPQ]NWJUNT~LQMLJXN̂OJQMPÎMLOJ]ǸOMVNOJNWJUNOKKNMVTNQLMT]NWJUNLJNMVTNTgTJMNOKNUWYWXT]NQVWSSNPTQMOPTNMVTNQWYTN
MONMVTNOPLXLJWSN̂OJULMLOJNWMNJONWUULMLOJWSN̂OQMNMONMVTNdeJTPZ

hijklkvvN{KNMVTNoOPRNLQNMOǸTN_TPKOPYTUǸ\NMPWUTNIJLOJQ]NMVTNbOJMPŴMOPNQVWSS]NeLMVNMVTN̂OJQTJMNOKNMVTNdeJTPNWJUNMVTN
rP̂VLMT̂M]NeVL̂VNQVWSSNJOMǸTNIJPTWQOJẀS\NeLMVVTSU]NYWRTNWSSNJT̂TQQWP\NWPPWJXTYTJMQNMONPT̂OĴLST]NeLMVOIMNUTSW\]N
UWYWXT]NOPN̂OQMNMONMVTNdeJTP]NWJ\N̂OJKSL̂MǸTMeTTJNMVTNbOJMPŴMN|ÔIYTJMQNWJUNWJ\NWXPTTYTJMQNOPNPTXISWMLOJQNOKNWJ\N



�����

�

����	
��������������������
�������������� ����� �!�"��������##������$���$��%�"��&'��������!����$�������
(����������$ )�&�����!����$�������
(����������$ )�&��� )�
��������*
�
 �!�"�&�����
���!���	
�����$)�!�������$����"���!"�!�+$�
(�'��������!����$�������
(����������$��'��$�"
������,!$���
"���"�!����-./-.��0'�
��
�/1�21�������"���3�"���4
����/��2�2/�,������5����$�
����1�/1���/ ��$��
��(
����$!#� ��$�#����$�"�(
��
��6�����$��
�#� �!�"�!��
�#��7���$�"����!��
�"!����,����
���������
���!���	
�����$8�'��$�
(�9��%�����'
����
����
��������%�
#!��
�$ ��6!�#�"
���(
:!�!�
���!��$��
�
;<=>?@A�=<B� C�2DD��E���F

GH

IJKLMNOPNOKQNPJRSNJKNTUVWSNORUKXNRSRYSVZNUVNWU[KWJ\ZNP]OPNVSX[\OPSNUVNLJZPJKX[JZ]N̂]OPNOWPJ_JPJSZNOVSNJKW\[LSLNJKNP]SN
ÛVINUTNOKQǸOVPJW[\OVNPVOLSa

bcdefeghciUNKŜNOZYSZPUZNWUKPOJKJKXNY[J\LJKXNROPSVJO\ZNZ]O\\NYSN[ZSLNJKNWUKZPV[WPJUKaNiUNROPSVJO\ZNWUKPOJKJKXNOZYSZPUZN
JKNOKQNTUVRNZ]O\\NYSN[ZSLNJKMNUKMNUVNOVU[KLNP]SNĵ KSVkZNY[J\LJKXZl

bcdefegdcmnopqrstuvwcruxcyozwvpvovp{uw
bcdefegdegNmnopqrstuvweN|KNP]SN}̀SWJTJWOPJUKZMNUKSNUVNRUVSNIJKLZMNPQ̀SZMNYVOKLZMNUVNROK[TOWP[VSVZNUVNROPSVJO\ZNOVSNVSXOVLSLN
OZNP]SNVS~[JVSLNZPOKLOVLNUTN~[O\JPQNOKLNOVSǸVSZ[RSLNPUNYSNS~[O\aN�]SN�UKPVOWPUVNROQNZS\SWPNUKSNUTNP]SZSNJPSRZNUVMNJTNP]SN
�UKPVOWPUVNLSZJVSZNPUN[ZSNOKQNIJKLNPQ̀SMNYVOKLMNUVNROK[TOWP[VSVNUVNROPSVJO\NUP]SVNP]OKNP]UZSNKORSLNJKNP]SN}̀SWJTJWOPJUKZMN
JPNZ]O\\NJKLJWOPSNJKN̂VJPJKXMNOKLǸVJUVNPUNÔOVLNUTNP]SN�UKPVOWPMN̂]OPNIJKLMNPQ̀SMNYVOKLNUVNROK[TOWP[VSVNJZNJKW\[LSLNJKNP]SN
YOZSNYJLNTUVNP]SNZ̀SWJTJSLNJPSRaN�]SN�UKPVOWPUVNZ]O\\NTU\\ÛNP]SNZ[YRJZZJUKNVS~[JVSRSKPZNTUVNS~[J_O\SKPZNOZǸVU_JLSLNJKN
P]SN�VU�SWPN�OK[O\aN�KQǸVÙUZSLNS~[J_O\SKPNZ]O\\NKUPNYSǸ[VW]OZSLNUVNJKZPO\\SLNYQNP]SN�UKPVOWPUVN̂JP]U[PNP]SN�VW]JPSWPkZN
VS_JŜǸVUWSZZN]O_JKXNYSSKNWUR̀\SPSLNOKLNP]SǸVUL[WPNOWWS̀PSLNYQN̂VJPPSKNKUPJTJWOPJUKa

bcdefegdehNyozwvpvovp{uweN�TPSVNP]SN�UKPVOWPN]OZNYSSKNS�SW[PSLMNP]SNĵ KSVMN�UKZPV[WPJUKN�OKOXSVNOKLN�VW]JPSWPN̂J\\N
WUKZJLSVNONTUVRO\NVS~[SZPNTUVNP]SNZ[YZPJP[PJUKNUTǸVUL[WPZNJKǸ\OWSNUTNP]UZSNZ̀SWJTJSLNUK\QN[KLSVNWUKLJPJUKZNZSPNTUVP]NJKNP]SN
}̀SWJTJWOPJUKZa

bcdefegdedc�QNROIJKXNZOJLNVS~[SZPZNJKNWUKTUVROKWSN̂JP]ǸVUWSL[VSZNSZPOY\JZ]SLN]SVSJKNOKLNS\ZŜ]SVSNJKNP]SN�VU�SWPN
�OK[O\MNP]SN�UKPVOWPUV�N���NVS̀VSZSKPZNP]OPNJPN]OZǸSVZUKO\\QNJK_SZPJXOPSLNP]SǸVÙUZSLNZ[YZPJP[PSǸVUL[WPNOKLN]OZN
LSPSVRJKSLNP]OPNJPNJZNS~[O\NPUNUVNZ[̀SVJUVNJKNO\\NVSZ̀SWPZNPUNP]OPNZ̀SWJTJSL�N���NVS̀VSZSKPZNP]OPNP]SN̂OVVOKPQNTUVNP]SN
Z[YZPJP[PJUKN̂J\\NYSNP]SNZORSMNUVNXVSOPSVNP]OKMNP]OPNÒ \̀JWOY\SNPUNP]SNZ̀SWJTJSLǸVUL[WP�N���NWSVPJTJSZNP]OPNP]SNWUZPNLOPONJZN
WUR̀\SPSNOKLNJKW\[LSZNO\\NVS\OPSLNWUZPZN[KLSVNP]SN�UKPVOWPMNJKW\[LJKXǸVUTSZZJUKO\NZSV_JWSZNKSWSZZOVQNOKL�UVNVS~[JVSLNTUVN
P]SN�VW]JPSWPNUVNJPZNWUKZ[\POKPZNPUNJR̀\SRSKPNZOJLNZ[YZPJP[PJUKNOKLN̂OJ_SZNOKQNOKLNO\\NW\OJRZNTUVNOLLJPJUKO\NWUZPZNVS\OPSLNPUN
P]SNZ[YZPJP[PJUKN̂]JW]NZ[YZS~[SKP\QNYSWURSNÒ ÒVSKP�N���NVS̀VSZSKPZNP]OPNJPN̂J\\NWUUVLJKOPSNP]SNJKZPO\\OPJUKNUTNP]SNOWWS̀PSLN
Z[YZPJP[PSMNROIJKXNO\\NZ[W]NW]OKXSZNPUNP]SN�VÔJKXZNSTTSWPSLNYQNP]SNW]OKXSMNJKW\[LJKXNY[PNKUPN\JRJPSLNPUNP]SNS\SWPVJWO\MN
\̀[RYJKXMNZJPSN̂UVINOKLN]SOPJKXNOKLN_SKPJ\OPJKXN}̀SWJTJWOPJUKZNOZNROQNYSNVS~[JVSLNTUVNP]SN�UVINPUNYSNWUR̀\SPSNJKNO\\N
VSZ̀SWPZ�NOKLN���NVS̀VSZSKPZNP]OPNJPN̂J\\NVSJRY[VZSNP]SNĵ KSVNTUVNO\\NOLLJPJUKO\NWUZPZNYJ\\SLNYQNP]SN�VW]JPSWPNUVNJPZN
WUKZ[\POKPZNTUVNP]SNVS_JŜNUTNP]SNZ[YZPJP[PJUKNVS~[SZP�Z�MNOKQNVSLSZJXKNUTNP]SN�UVINUTNP]JZN�UKPVOWPUVNUVNOZZUWJOPSLN
WUKPVOWPUVZMNOLLJPJUKO\NZJPSN_JZJPZNVS\OPSLNPUNP]SNZ[YZPJP[PJUKNVS~[SZPNOKLNTUVNP]SN̂UVINPUǸVS̀OVSN�]OKXSNjVLSVZNUVN
�UKZPV[WPJUKN�]OKXSN�JVSWPJ_SZa

bcde�c�r��ruv�
bcde�egN�]SN�UKPVOWPUVN̂OVVOKPZNPUNP]SNĵ KSVMN�UKZPV[WPJUKN�OKOXSVNOKLN�VW]JPSWPNP]OPNROPSVJO\ZNOKLNS~[J̀RSKPN
T[VKJZ]SLN[KLSVNP]SN�UKPVOWPN̂J\\NYSNUTNXUULN~[O\JPQNOKLNKŜN[K\SZZNP]SN�UKPVOWPN�UW[RSKPZNVS~[JVSNUVǸSVRJPN
UP]SV̂JZSaN�]SN�UKPVOWPUVNT[VP]SVN̂OVVOKPZNP]OPNP]SN�UVIN̂J\\NWUKTUVRNPUNP]SNVS~[JVSRSKPZNUTNP]SN�UKPVOWPN�UW[RSKPZN
OKLN̂J\\NYSNTVSSNTVURNLSTSWPZMNS�WS̀PNTUVNP]UZSNJK]SVSKPNJKNP]SN~[O\JPQNUTNP]SN�UVINP]SN�UKPVOWPN�UW[RSKPZNVS~[JVSNUVN
S̀VRJPaN�UVIMNROPSVJO\ZMNUVNS~[J̀RSKPNKUPNWUKTUVRJKXNPUNP]SZSNVS~[JVSRSKPZMNJKW\[LJKXNZ[YZPJP[PJUKZNKUPǸVÙSV\QN
Ò V̀U_SLNOKLNO[P]UVJ�SLMNZ]O\\NYSNWUKZJLSVSLNLSTSWPJ_SaN�]SN�UKPVOWPUVkZN̂OVVOKPQNS�W\[LSZNVSRSLQNTUVNLOROXSNUVN
LSTSWPNWO[ZSLNYQNOY[ZSMNO\PSVOPJUKZNPUNP]SN�UVINKUPNS�SW[PSLNYQNP]SN�UKPVOWPUVMNJR̀ VÙSVNUVNJKZ[TTJWJSKPNROJKPSKOKWSMN
JR̀ VÙSVNÙSVOPJUKMNUVNKUVRO\N̂SOVNOKLNPSOVNOKLNKUVRO\N[ZOXSaN�\\N̂OVVOKPJSZNOKLNX[OVOKPSSZNZ̀SWJTJWO\\QNWO\\SLNTUVNYQN
P]SN�UKPVOWPN�UW[RSKPZNZ]O\\NS�̀VSZZ\QNV[KNPUNP]SNYSKSTJPNUTNP]SNĵ KSVaN|TNVS~[JVSLNYQNP]SN�VW]JPSWPMNP]SN�UKPVOWPUVN
Z]O\\NT[VKJZ]NZOPJZTOWPUVQNS_JLSKWSN�JKW\[LJKXNVS̀UVPZNUTNVS~[JVSLNPSZPZ�NOZNPUNP]SNIJKLNOKLN~[O\JPQNUTNROPSVJO\ZNOKLN
S~[J̀RSKPaN�\\NROPSVJO\ZNOKLNS~[J̀RSKPNZ]O\\NYSNÒ \̀JSLMNJKZPO\\SLMNWUKKSWPSLMNSVSWPSLMN[ZSLMNW\SOKSLMNOKLNWUKLJPJUKSLN
JKNOWWUVLOKWSN̂JP]NJKZPV[WPJUKZNUTNP]SNÒ \̀JWOY\SNZ[̀ \̀JSVMNS�WS̀PNOZNUP]SV̂JZSǸVU_JLSLNJKNP]SN�UKPVOWPN�UW[RSKPZaN
�]SN�UKPVOWPUVNZ]O\\ǸSVTUVRNP]SN�UVINJKNZPVJWPNOWWUVLOKWSN̂JP]NP]SN�UKPVOWPN�UW[RSKPZNOKLNYSZPNJKL[ZPVQǸVOWPJWSZaN
�]SN�UKPVOWPUVMNOPNJPZNS�̀SKZSMNZ]O\\N[̀UKNLSROKLNYQNP]SNĵ KSVMN�UKZPV[WPJUKN�OKOXSVNUVN�VW]JPSWPNVSRU_SNOKLN
VS̀\OWSNROPSVJO\ZNKUPNRSSPJKXNZ̀SWJTJWOPJUKZNUVNROPSVJO\ZNTOJ\JKXNPUǸSVTUVRNOZNVS̀VSZSKPSLNUVN̂OVVOKPSLNYQNP]SN
ROK[TOWP[VSVMNVSXOVL\SZZNUTN̂]SP]SVNJKWUV̀UVOPSLNJKPUNP]SN�UVIaN�]SN�UKPVOWPUVNZ]O\\ǸVUR̀ P\QNVS̀\OWSNUVNWUVVSWPNOKQN
�UVINUVNROPSVJO\ZNP]OPNP]SNĵ KSVMN�UKZPV[WPJUKN�OKOXSVNUVN�VW]JPSWPNVS�SWPZNOZNTOJ\JKXNPUNWUKTUVRNPUNP]SNVS~[JVSRSKPZN
UTNP]SN�UKPVOWPN�UW[RSKPZaN�]SNTUVSXUJKXN̂OVVOKPQNUY\JXOPJUKZNZ]O\\NZ[V_J_SNWUR̀ \SPJUKNUVNPSVRJKOPJUKNUTNP]SN
�UKPVOWPMNOVSNKUPN\JRJPSLNYQNP]SǸVU_JZJUKZNUTN�VPJW\SN��MNOKLNOVSNJKNOLLJPJUKNPUNOKLNKUPNJKN\JRJPOPJUKNUTNOKQNUP]SVN
ÔVVOKPQMNVJX]PNUVNVSRSLQNZSPNTUVP]NJKNP]SN�UKPVOWPN�UW[RSKPZNUVNUP]SV̂JZSǸVSZWVJYSLNYQN\Ôa

bcde�ehN�\\NROPSVJO\MNS~[J̀RSKPMNUVNUP]SVNZ̀SWJO\N̂OVVOKPJSZNVS~[JVSLNYQNP]SN�UKPVOWPN�UW[RSKPZNZ]O\\NYSNJZZ[SLNJKNP]SN
KORSNUTNP]SNĵ KSVMNUVNZ]O\\NYSNPVOKZTSVOY\SNPUNP]SNĵ KSVMNOKLNZ]O\\NWURRSKWSNJKNOWWUVLOKWSN̂JP]N}SWPJUKN�a�a�aN�]SN
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IJKLMNOLJMPQRNSSPNQQTUKPLJPLRVPWXKVMPNLPLRVPLTYVPJZPZTKNSPOJY[SVLTJKPJZPLRVP\JM]PNK̂PNK_PNSSPYNK̀ZNOL̀MVMaQPXNMMNKLTVQP
MVSNLTKUPLJPYNLVMTNSQPNK_PSNbJMP̀QV_PTKPLRVP\JM]PNK_PZ̀MLRVMPNUMVVQPLJP[VMZJMYPLRVP\JM]PTKPQ̀ORPYNKKVMPQJPNQPLJP[MVQVMcVP
NK̂PNK_PNSSPQ̀ORPYNK̀ZNOL̀MVMaQPXNMMNKLTVQdPeRVPIJKLMNOLJMPQRNSSPZ̀SŜPOJJ[VMNLVPXTLRPLRVPWXKVMPTKPLRVPVcVKLPLRVPWXKVMP
[̀MQ̀VQPMVYV_TVQP̀K_VMPNK̂PXNMMNKLTVQPNQQTUKV_PLJPLRVPWXKVMdPeRVPIJKLMNOLJMPNO]KJXSV_UVQPLRNLPTLQPJbSTUNLTJKQPLJPLRVP
WXKVMP̀K_VMPfVOLTJKPgdhPNMVPiJTKLPNK_PQVcVMNSPXTLRPTLQPf̀bOJKLMNOLJMQjPQ̀[[STVMQjPNK_PYNLVMTNSPJMPVk̀T[YVKLP
YNK̀ZNOL̀MVMQPJZPNSSPYNLVMTNSQPNK_PVk̀T[YVKLPQ̀[[STV_PJKPNOOJ̀KLPJZPLRVP\JM]d

lmnopon�qJPXNMMNKLTVQPJMPÙNMNKLVVQPb̂PLRVPIJKLMNOLJMPXTSSP_V[MTcVPLRVPWXKVMPJZPNK̂POǸQVPJZPNOLTJKjPMTURLjPJMPMVYV_̂P
JLRVMXTQVPNcNTSNbSVPZJMPbMVNORPJZPNK̂PJZPLRVP[MJcTQTJKQPJZPLRVPIJKLMNOLPrJÒYVKLQdPqVTLRVMPZTKNSP[N̂YVKLPKJMP
[MJcTQTJKPTKPLRVPIJKLMNOLPrJÒYVKLQPKJMP[NMLTNSPJMPVKLTMVPJOÒ[NKÔPJZP[MVYTQVQPb̂PWXKVMPQRNSSPOJKQLTL̀LVPNKP
NOOV[LNKOVPJZP\JM]PKJLP_JKVPTKPNOOJM_NKOVPXTLRPLRVPIJKLMNOLPrJÒYVKLQPJMPMVSTVcVPLRVPIJKLMNOLJMPJZPSTNbTSTL̂PTKP
MVQ[VOLPLJPNK̂PVs[MVQQPXNMMNKLTVQPJMPMVQ[JKQTbTSTLTVQPZJMPZǸSL̂PJMP_VZVOLTcVPYNLVMTNSQPJMPXJM]YNKQRT[d

lmnoponotueRVPIJKLMNOLJMPQRNSSP_VSTcVMPLJPLRVPWXKVMP̀[JKPOJY[SVLTJKPJZPNSSPXJM]P̀K_VMPTLQPIJKLMNOLjPTLQPXMTLLVKP
ÙNMNKLVVPYN_VPJ̀LPLJPLRVPWXKVMPTKPNPZJMYPNOOV[LNbSVPLJPLRVPWXKVMjPÙNMNKLVVTKUPvNK_PTLP_JVQPQJPÙNMNKLVVwPNSSPJZPLRVP
\JM]P̀K_VMPLRVPIJKLMNOLPLJPbVPZMVVPZMJYPZǸSL̂PYNLVMTNSQjPNK_PZMVVPZMJYPTY[MJ[VMPXJM]YNKQRT[jPNK_PÙNMNKLVVQP
NUNTKQLPTKìM̂PZMJYP[MJ[VMPNK_P̀Q̀NSPXVNMPNK_PNUTKUdP

lmnopoxPySSPMVk̀TMV_PYNTKLVKNKOVPQRNSSPbVPLRVPIJKLMNOLJMaQPMVQ[JKQTbTSTL̂P̀KLTSPLRVPWXKVMPRNQPNOOV[LV_PLRVPzMJiVOLPNQP
OJY[SVLVjPNSSPMVk̀TMV_PYNTKLVKNKOVPNK_P̀QVMaQPYNK̀NSQPRNcVPbVVKPL̀MKV_PJcVMPLJPLRVPWXKVMjPNK_PLRVPWXKVMaQP_VQTUKNLV_P
[VMQJKKVSPRNcVPbVVKPTKQLM̀OLV_PTKPLRVPYNTKLVKNKOVPNK_PJ[VMNLTJKPJZPNSSPN[[STONbSVPYNLVMTNSQdPeRTQPYNTKLVKNKOVPQRNSSP
TKOS̀_VPNPOJY[SVLVPL̀MKJcVMP[MJOV_̀MVPNLPLRVPLTYVPJZPOJY[SVLTJKjPTKOS̀_TKUPOJY[SVLVPOSVNKTKUjPLVQLTKUPNK_PN_ìQLYVKLdP
eRVPIJKLMNOLJMPQRNSSP]VV[PMVOJM_QPJZPNSSPQ̀ORPYNTKLVKNKOVP[VMZJMYV_PNQPMVk̀TMV_Pb̂PLRTQPfVOLTJKjPTKOS̀_TKUPXJM]P
[VMZJMYV_PNK_PLTYVQPNK_P_NLVQPJKPXRTORPTLPXNQP[VMZJMYV_dPeRVQVPMVOJM_QPQRNSSPbVPL̀MKV_PJcVMPLJPLRVPWXKVMPNLPOSJQVJ̀Ld

lmnopopPeRVPIJKLMNOLJMPQRNSSPTKPONQVPJZPXJM]P[VMZJMYV_Pb̂PTLQPf̀bOJKLMNOLJMQjPNK_PXRVMVPÙNMNKLVVQPNMVPMVk̀TMV_jP
QVÒMVPXNMMNKLTVQPZMJYPf̀bOJKLMNOLJMQPNK_P_VSTcVMPOJ[TVQPJZPQNYVPLJPLRVPIJKQLM̀OLTJKP{NKNUVMPOJ̀KLVMQTUKV_Pb̂PLRVP
IJKLMNOLJMd

lmno|m}~���
�sOV[LPNQPJLRVMXTQVPQ[VOTZTV_jPLRVPIJKLMNOLJMPQRNSSP[N̂PQNSVQjPOJKQ̀YVMjP̀QVPNK_PQTYTSNMPLNsVQPZJMPLRVP\JM]PJMP[JMLTJKQP
LRVMVJZP[MJcT_V_Pb̂PLRVPIJKLMNOLJMPLRNLPNMVPSVUNSŜPVKNOLV_PXRVKPbT_QPNMVPMVOVTcV_PJMPKVUJLTNLTJKQPOJKOS̀_V_jPXRVLRVMP
JMPKJLP̂VLPVZZVOLTcVPJMPYVMVŜPQORV_̀SV_PLJPUJPTKLJPVZZVOLd

lmno|otPeRVPWXKVMPTQPVsVY[LPZMJYP[N̂YVKLPJZPZV_VMNSjPQLNLVjPNK_PSJONSPQNSVQPNK_POJY[VKQNLTJKP̀QVPLNsVQPJKPNSSPQ̀[[STVQP
NK_PYNLVMTNSQPTKOJM[JMNLV_PTKLJPNK_PbVOJYTKUPNKPTKLVUMNSPOJY[JKVKLP[NMLPJZPLRVPQLM̀OL̀MVQjPb̀TS_TKUQjPJMPMVNSP[MJ[VML̂P
[̀MQ̀NKLPLJPLRTQPIJKLMNOLdPf̀ORPLNsVQPNMVPLRVMVZJMVPKJLPLJPbVPTKOS̀_V_PTKPLRVPIJKLMNOLJMaQPbT_PJMPLRVPIJKLMNOLPf̀YdPeRVP
WXKVMPQRNSSP_VSTcVMPLJPLRVPIJKLMNOLJMPLRVPN[[MJ[MTNLVPVsVY[LTJKPOVMLTZTONLVPMVk̀TMV_PLJPbVPQ̀[[STV_Pb̂PLRVPWXKVMjPNK_P
LRVPIJKLMNOLJMPNK_PTLQPf̀bOJKLMNOLJMQPNK_PYNLVMTNSYVKPQRNSSPbVPQJSVŜPMVQ[JKQTbSVPZJMPJbLNTKTKUPNK_P_VSTcVMTKUPNK̂PNK_P
NSSPVsVY[LTJKPJMPJLRVMPOVMLTZTONLVQPNK_PZJMPZ̀MKTQRTKUPNPIJKLMNOLJMP�sVY[LPz̀MORNQVPIVMLTZTONLVPJMPJLRVMPN[[MJ[MTNLVP
OVMLTZTONLVQPLJPNSSP[VMQJKQjPZTMYQjPJMPOJM[JMNLTJKQPZMJYPXRJYPLRV̂P[̀MORNQVPQ̀[[STVQjPYNLVMTNSQjPNK_PVk̀T[YVKLPZJMPLRVP
[VMZJMYNKOVPJZPLRVP\JM]d

lmno|otot�eRVPIJKLMNOLJMaQPNLLVKLTJKPTQPONSSV_PLJPZNOLPLRNLPYNLVMTNSQPKJLPNOL̀NSŜPTKOJM[JMNLV_PTKLJP\JM]PXTSSPKJLPbVP
VsVY[LPZMJYP[N̂YVKLPJZPQNSVQPJMPOJY[VKQNLTKUP̀QVPLNsVQjPNK_PLRVPIJKLMNOLJMPNK_PTLQPf̀bOJKLMNOLJMPQRNSSPbVP
MVQ[JKQTbSVPZJMPNK_PQRNSSP[N̂PNK̂PNK_PNSSPN[[STONbSVPLNsVQdPeRTQPXTSSPN[[ŜPLJPQ̀ORPLRTKUQPNQ�

ot OJKQLM̀OLTJKPYNORTKVM̂PNK_PVk̀T[YVKLPTKOS̀_TKUPMVKLNSQPJMPMV[NTMP[NMLQ�
o� eRVPIJKLMNOLJMaQPJZZTOVPQ̀[[STVQ�
on eRVPIJKLMNOLJMaQPQ̀[[STVQjPLJJSQPNK_PYTQOVSSNKVJ̀QPVk̀T[YVKLPTKOS̀_TKUPZJMYQjPYNLVMTNSQjPNK_P

QONZZJS_TKUPvXRVLRVMP[̀MORNQV_PJMPMVKLV_w�
ox LVY[JMNM̂PRVNL�
op LVSV[RJKVPJMPVSVOLMTOPQVMcTOVQ�PNK_
o| NK̂PJLRVMPTLVYQP[̀MORNQV_PJMPMVKLV_Pb̂PLRVPIJKLMNOLJMPZJMPLRVPIJKLMNOLJMaQP̀QVPTKP[VMZJMYTKUPTLQP\JM]P

NK_PKJLPTKOJM[JMNLV_PTKLJPMVNSL̂d

lmno|o��eRVPIJKLMNOLJMPNOOV[LQPZ̀SSPNK_PVsOS̀QTcVPSTNbTSTL̂PZJMP[N̂YVKLPJZPNK̂PNK_PNSSPOJKLMTb̀LTJKQjPNQQVQQYVKLQPJMP
LNsVQPZJMP̀KVY[SĴYVKLPTKQ̀MNKOVPJMPJS_PNUVPTKQ̀MNKOVjPJMPNKK̀TLTVQPKJXPJMPRVMVNZLVMPTY[JQV_Pb̂PLRVPUJcVMKYVKLPJZP
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IJKLMNOIKPLQIRIKSTLUVLWXLIJKLYUZKVN[KNILU\LRNXL]OIXTL]ÛNIXLUVLSIRIKLU\LMNOIKPLQIRIKSTL_JO]JLRVKL[KRŜVKPLWXLSR̀RVOKSLUVL
UIJKVLVK[̂ NKVRIOUNLaROPLIULaKVSUNSLK[àUXKPLWXLIJKLbUNIVR]IUVLUVLRNXLQ̂W]UNIVR]IUVL\UVLcUVdLaKV\UV[KPL̂NPKVLIJOSL
bUNIVR]Ie

fghijgklmnopqrgsllqrgtupovlqrgwxygzun{|owxvlg}op~g�w}q
fghiji���JKLbUNIVR]IUVLSJR̀̀TLRSLSUUNLRSLaVR]IO]RẀKTL\̂VNOSJLIJKL�_NKVTL�V]JOIK]ITLRNPLbUNSIV̂]IOUNL�RNRYKVL_OIJL
]UaOKSLUVL]KVIO\O]RIKSLU\LR̀̀LaKV[OISTL\KKSTL̀O]KNSKSTLRNPLONSaK]IOUNSLNK]KSSRVXL\UVLIJKLaVUaKVLK�K]̂IOUNLRNPL]U[àKIOUNL
U\LIJKLcUVdTLON]̀̂PONYTL_OIJÛIL̀O[OIRIOUNTLR̀̀LRaàO]RẀKLŴÒPONYLaKV[OISLUIJKVLIJRNLIJUSKLVK�̂OVKPLU\LIJKL�_NKVL
N̂PKVLQK]IOUNSL�e�e�eL�̀ L̀ONSaK]IOUNL\KKSLRNPLUIJKVL]USISLU\LŜ]JLaKV[OISLRNPL̀O]KNSKSLVK�̂OVKPLIULWKLUWIRONKPLWXLIJKL
bUNIVR]IUVLRSL[RXLWKLO[aUSKPLWXLRNXL[̂ NO]OaR̀LUVLUIJKVLKNIOIXLSJR̀̀LWKLaROPLWXLIJKLbUNIVR]IUVLRNPLSJR̀̀LNUILSKVZKLRSL
IJKLWRSOSL\UVLRNXLON]VKRSKLONLIJKLbUNIVR]ILQ̂[e

fghiji�L�JKLbUNIVR]IUVLSJR̀̀L]U[àXL_OIJTLRNPLYOZKLNUIO]KSLVK�̂OVKPLWXTLRaàO]RẀKL̀R_STLSIRÎIKSTLUVPONRN]KSTL]UPKSTL
V̂̀KSLRNPLVKŶ R̀IOUNSTLRNPL̀R_\̂̀LUVPKVSLU\LâẀO]LR̂IJUVOIOKSLRaàO]RẀKLIULaKV\UV[RN]KLU\LIJKLcUVdeL�\LIJKLbUNIVR]IUVL
\RÒSLIULYOZKLŜ]JLNUIO]KSTLOILSJR̀̀LWKL̀ORẀKL\UVLRNPLSJR̀̀LONPK[NO\XLRNPLJÙPLJRV[̀KSSL�R�LIJKL�_NKVTLOISL]UNŜÌRNISTL
K[àUXKKSTLU\\O]KVSLRNPLRYKNISLRNPL�W�LIJKL�V]JOIK]ITLbUNSIV̂]IOUNL�RNRYKVLRNPLIJKOVL]UNŜÌRNISTLK[àUXKKSTLU\\O]KVSL
RNPLRYKNISLRYRONSILRNXLVKŜÌONYL\ONKSTLaKNR̀IOKSTL�̂PY[KNISTLUVLPR[RYKSTLON]̀̂PONYLVKRSUNRẀKLRIIUVNKX�SL\KKSTL
O[aUSKPLUNLUVLON]̂VVKPLWXLIJKLaRVIOKSLONPK[NO\OKPLJKVK̂NPKVe

fghiji�i�L�NLR]]UVPRN]KL_OIJL�K_L�UVdLQIRIKL�RWUVL�R_L�VIO]̀KL�TLQK]IOUNL���TLŜWPeL��R�R�TLIJKLbUNIVR]IUVLSJR̀̀L
ŜW[OILIULIJKL�_NKVL_OIJONL��LPRXSLR\IKVLOSŜRN]KLU\LbUNIVR]IUV�SL\OVSILaRXVÙ̀TLRNPLKZKVXL��LPRXSLIJKVKR\IKVTLRL
IVRNS]VOaILU\LIJKLUVOYONR̀LaRXVÙ̀LVK]UVPTLŜWS]VOWKPLRNPLR\\OV[KPLRSLIV̂KL̂NPKVLIJKLaKNR̀IOKSLU\LaKV�̂VXe

fghiji�i�L�JKLbUNIVR]IUVLSJR̀̀L]U[àXL_OIJLR̀̀LRaàO]RẀKL�K_L�UVdLQIRIKL�KaRVI[KNILU\L�RWUVLVK�̂OVK[KNISTL
ON]̀̂PONYLIJKLaVUZOSOUNLIJRILKZKVXL_UVdKVLK[àUXKPLONLaKV\UV[RN]KLU\LRLâẀO]L_UVdL]UNIVR]ILSJR̀̀LWKL]KVIO\OKPLRSL
JRZONYL]U[àKIKPLRNL�Q��L���JÛVLSR\KIXLIVRONONYL]ÛVSKeL�JKLbUNIVR]IUVLRNPLOISLQ̂W]UNIVR]IUVSLSJR̀̀LWKLSÙK̀XL
VKSaUNSOẀKL\UVL]U[àORN]KL_OIJLIJOSLVK�̂OVK[KNIL_OIJLVKSaK]ILIULIJKOVLK[àUXKKSeL�JKLbUNIVR]IUV�SLUVLQ̂W]UNIVR]IUV�SL
\RÒ̂VKLIUL]U[àXL_OIJLIJOSLVK�̂OVK[KNILSJR̀̀LNUILIVRNS\KVLUVLONLRNXL_RXLO[aUSKLIJKLVKSaUNSOWÒOIXL\UVL_UVdKVLSR\KIXL
âUNLIJKL�_NKVLUVLIJKL�V]JOIK]Ie

fghijihL�\LIJKLbUNIVR]IUVLaKV\UV[SLcUVdL]UNIVRVXLIULRaàO]RẀKL̀R_STLSIRÎIKSTLUVPONRN]KSTL]UPKSTLV̂̀KSLRNPLVKŶ R̀IOUNSTL
UVL̀R_\̂̀LUVPKVSLU\LâẀO]LR̂IJUVOIOKSTLIJKLbUNIVR]IUVLSJR̀̀LRSŜ[KLRaaVUaVORIKLVKSaUNSOWÒOIXL\UVLŜ]JLcUVdLRNPLSJR̀̀L
WKRVLR̀̀L]USISLRIIVOŴIRẀKLIULIJKL]UVVK]IOUNLIJKVKU\LUVLVK̀RIKPLIJKVKIUTLON]̀̂PONYLVKO[ŴVSK[KNILIULIJKL�_NKVL\UVLRNXL
RPPOIOUNR̀LSKVZO]KSLVK�̂OVKPLU\LIJKLbUNSIV̂]IOUNL�RNRYKVLUVL�V]JOIK]ITLUVLWUIJTLRSL_K̀̀LRSLR̀̀L\ONKSLRNPLaKNR̀IOKSTLO\LRNXe

fghiji�gzuxvlw|lygumg�x�xu}xgzuxyopouxqiL�\LIJKLbUNIVR]IUVLKN]ÛNIKVSL]UNPOIOUNSLRILIJKLSOIKLIJRILRVKL���LŜWŜV\R]KLUVL
UIJKV_OSKL]UN]KR̀KPLaJXSO]R̀L]UNPOIOUNSLIJRILPO\\KVL[RIKVOR̀̀XL\VU[LIJUSKLONPO]RIKPLONLIJKLbUNIVR]IL�U]̂[KNISLUVL���L
N̂dNU_NLaJXSO]R̀L]UNPOIOUNSLU\LRNL̂N̂ŜR̀LNRÎVKLIJRILPO\\KVL[RIKVOR̀̀XL\VU[LIJUSKLUVPONRVÒXL\ÛNPLIULK�OSILRNPL
YKNKVR̀̀XLVK]UYNO�KPLRSLONJKVKNILONL]UNSIV̂]IOUNLR]IOZOIOKSLU\LIJKL]JRVR]IKVLaVUZOPKPL\UVLONLIJKLbUNIVR]IL�U]̂[KNISTLIJKL
bUNIVR]IUVLSJR̀̀LYOZKLaVU[aIL_VOIIKNLNUIO]KLIULIJKL�_NKVTLbUNSIV̂]IOUNL�RNRYKVTLRNPLIJKL�V]JOIK]ILU\LŜ]JL]UNPOIOUNSL
WK\UVKLIJKXLRVKLPOSÎVWKPLUVLR\\K]IKPL_UVdLOSLaKV\UV[KPLRNPLONLNULKZKNIL̀RIKVLIJRNLIJVKKL���LŴSONKSSLPRXSLR\IKVL\OVSIL
UWSKVZRN]KLU\LIJKL]UNPOIOUNSeL�JKL�V]JOIK]ILUVLbUNSIV̂]IOUNL�RNRYKVL_Ò̀LaVU[aÌXLONZKSIOYRIKLŜ]JL]UNPOIOUNSLRNPTLO\L
IJKL�V]JOIK]ITLONL]UNŜÌRIOUNL_OIJLIJKLbUNSIV̂]IOUNL�RNRYKVTLPKIKV[ONKSLIJRILIJKXLPO\\KVL[RIKVOR̀̀XLRNPL]R̂SKLRNL
ON]VKRSKLUVLPK]VKRSKLONLIJKLbUNIVR]IUV�SL]USILU\TLUVLIO[KLVK�̂OVKPL\UVTLaKV\UV[RN]KLU\LRNXLaRVILU\LIJKLcUVdTL_Ò̀L
VK]U[[KNPLRNLK�̂OIRẀKLRP�̂SI[KNILONLIJKLbUNIVR]ILQ̂[LUVLbUNIVR]IL�O[KTLUVLWUIJeL�\LIJKL�V]JOIK]ITLONL]UNŜÌRIOUNL
_OIJLIJKLbUNSIV̂]IOUNL�RNRYKVTLPKIKV[ONKSLIJRILIJKL]UNPOIOUNSLRILIJKLSOIKLRVKLNUIL[RIKVOR̀̀XLPO\\KVKNIL\VU[LIJUSKL
ONPO]RIKPLONLIJKLbUNIVR]IL�U]̂[KNISLRNPLIJRILNUL]JRNYKLONLIJKLIKV[SLU\LIJKLbUNIVR]ILOSL�̂SIO\OKPTLIJKL�V]JOIK]ILSJR̀̀L
aVU[aÌXLNUIO\XLIJKL�_NKVTLbUNSIV̂]IOUNL�RNRYKVTLRNPLbUNIVR]IUVLONL_VOIONYTLSIRIONYLIJKLVKRSUNSeL�\LIJKLbUNIVR]IUVL
POSâIKSLIJKL�V]JOIK]I�SLPKIKV[ONRIOUNLUVLVK]U[[KNPRIOUNTLOIL[RXLaVU]KKPLRSLaVUZOPKPLONL�VIO]̀KL��eL�ULRP�̂SI[KNILONL
IJKLbUNIVR]IL�O[KLUVLbUNIVR]ILQ̂[L_Ò̀LWKLaKV[OIIKPTLJU_KZKVTLONL]UNNK]IOUNL_OIJLRL]UN]KR̀KPLUVL̂NdNU_NL]UNPOIOUNL
IJRILPUKSLNUILPO\\KVL[RIKVOR̀̀XL\VU[LIJUSKL]UNPOIOUNSLPOS]̀USKPLUVLIJRILVKRSUNRẀXLSJÛ P̀LJRZKLWKKNLPOS]̀USKPLWXLIJKL
bUNIVR]IUV�SL���LaVOUVLONSaK]IOUNSTLIKSISTLRNPLVKZOK_STLUVL���LONSaK]IOUNSTLIKSISTLRNPLVKZOK_SLIJKLbUNIVR]IUVLJRPLIJKL
UaaUVÎNOIXLIUL[RdKLUVLSJÛ P̀LJRZKLaKV\UV[KPLONL]UNNK]IOUNL_OIJLIJKL�VU�K]Ie

fghiji�L�\TLONLIJKL]ÛVSKLU\LIJKLcUVdTLIJKLbUNIVR]IUVLKN]ÛNIKVSLĴ[RNLVK[RONSLUVLVK]UYNO�KSLIJKLK�OSIKN]KLU\LŴVOR̀L
[RVdKVSTLRV]JRKÙUYO]R̀LSOIKSLUVL_KÌRNPSLNUILONPO]RIKPLONLIJKLbUNIVR]IL�U]̂[KNISTLIJKLbUNIVR]IUVLSJR̀̀LO[[KPORIK̀XL
ŜSaKNPLRNXLUaKVRIOUNSLIJRIL_Û P̀LR\\K]ILIJK[LRNPLSJR̀̀LNUIO\XLIJKL�_NKVTLbUNSIV̂]IOUNL�RNRYKVTLRNPL�V]JOIK]IeL
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IJKLMNOPOQJRMKSMTUPVMLKRQPOWMRVOMXYLONMTVZ[[MJNK\JR[]MRẐOMZL]MZPRQKLMLOPOTTZN]MRKMK_RZQLM̀KaONL\OLRZ[MZURVKNQbZRQKLM
NOcUQNOdMRKMNOTU\OMRVOMKJONZRQKLTeMfVOMgKLRNZPRKNMTVZ[[MPKLRQLUOMRKMTUTJOLdMTUPVMKJONZRQKLTMULRQ[MKRVONYQTOMQLTRNUPROdM
_]MRVOMXYLONM_URMTVZ[[MPKLRQLUOMYQRVMZ[[MKRVONMKJONZRQKLTMRVZRMdKMLKRMZSSOPRMRVKTOMNO\ZQLTMKNMSOZRUNOTeMhOcUOTRTMSKNM
ZdiUTR\OLRTMQLMRVOMgKLRNZPRMjU\MZLdMgKLRNZPRMfQ\OMZNQTQL̀MSNK\MRVOMOkQTROLPOMKSMTUPVMNO\ZQLTMKNMSOZRUNOTM\Z]M_OM
\ZdOMZTMJNKaQdOdMQLMlNRQP[OMmne

opqrsptuuvwxyz{|
opqrsr}MfVOMgKLRNZPRKNMTVZ[[MQLP[UdOMQLMRVOMgKLRNZPRMjU\MZ[[MZ[[KYZLPOTMTRZROdMQLMRVOMgKLRNZPRM~KPU\OLRTeM�RO\TM
PKaONOdM_]MZ[[KYZLPOTMTVZ[[M_OMTUJJ[QOdMSKNMTUPVMZ\KULRTMZLdM_]MTUPVMJONTKLTMKNMOLRQRQOTMZTMRVOMXYLONM\Z]MdQNOPRWM_URM
RVOMgKLRNZPRKNMTVZ[[MLKRM_OMNOcUQNOdMRKMO\J[K]MJONTKLTMKNMOLRQRQOTMRKMYVK\MRVOMgKLRNZPRKNMVZTMNOZTKLZ_[OMK_iOPRQKLe

opqrsr�MIL[OTTMKRVONYQTOMJNKaQdOdMQLMRVOMgKLRNZPRM~KPU\OLRT�
r} Z[[KYZLPOTMTVZ[[MPKaONMRVOMPKTRMRKMRVOMgKLRNZPRKNMKSM\ZRONQZ[TMZLdMOcUQJ\OLRMdO[QaONOdMZRMRVOMTQROMZLdMZ[[M

NOcUQNOdMRZkOTWM[OTTMZJJ[QPZ_[OMRNZdOMdQTPKULRT�
r� gKLRNZPRKN�TMPKTRTMSKNMUL[KZdQL̀MZLdMVZLd[QL̀MZRMRVOMTQROWM[Z_KNWMQLTRZ[[ZRQKLMPKTRTWMKaONVOZdWMJNKSQRWMZLdM

KRVONMOkJOLTOTMPKLRO\J[ZROdMSKNMTRZROdMZ[[KYZLPOMZ\KULRTMTVZ[[M_OMQLP[UdOdMQLMRVOMgKLRNZPRMjU\M_URM
LKRMQLMRVOMZ[[KYZLPOT�MZLd

rq YVOLOaONMPKTRTMZNOM\KNOMRVZLMKNM[OTTMRVZLMZ[[KYZLPOTWMRVOMgKLRNZPRMjU\MTVZ[[M_OMZdiUTROdMZPPKNdQL̀[]M
_]MgVZL̀OMXNdONeMfVOMZ\KULRMKSMRVOMgVZL̀OMXNdONMTVZ[[MNOS[OPRM�m�MRVOMdQSSONOLPOM_ORYOOLMZPRUZ[MPKTRTM
ZLdMRVOMZ[[KYZLPOTMULdONMjOPRQKLM�e�e�emMZLdM���MPVZL̀OTMQLMgKLRNZPRKN�TMPKTRTMULdONMjOPRQKLM�e�e�e�eM
fVOMgKLRNZPRKNMQTMLKRMOLRQR[OdMRKMKaONVOZdMZLdMJNKSQRMKLMULOkJOLdOdMZ[[KYZLPOMZ\KULRTMKNMZL]MJKNRQKLTM
RVONOKSe

opqrsrqM�ZRONQZ[TMZLdMOcUQJ\OLRMULdONMZLMZ[[KYZLPOMTVZ[[M_OMTO[OPROdM_]MRVOMXYLONMYQRVMNOZTKLZ_[OMJNK\JRLOTTe

opqr�p���{��y�{y�{y�
opqr�r}M�NQKNMRKMTRZNRQL̀MRVOM�KN̂WMRVOMgKLRNZPRKNMTVZ[[MdOTQ̀LZROMRVOM�NKiOPRM�ZLZ̀ONWMZMSU[[�RQ\OMjUJONQLROLdOLRMZLdM
KRVONM̂O]MQLdQaQdUZ[TMYVKMTVZ[[M_OMZTTQ̀LOdMRKMRVOM�NKiOPRMRVNKÙVMZLdMQLP[UdQL̀M�QLZ[MgK\J[ORQKLeMjUPVMdOTQ̀LZRQKLTM
TVZ[[M_OMQLMYNQRQL̀MZLdMJNKaQdOdMRKMRVOMgKLTRNUPRQKLM�ZLZ̀ONWMlNPVQROPRMZLdMXYLONMZLdMTVZ[[MQLP[UdOMRVOMcUZ[QSQPZRQKLTM
KSMTUPVMQLdQaQdUZ[TeMfVOMjUJONQLROLdOLRMTVZ[[M_OMQLMZRROLdZLPOMZRMRVOM�NKiOPRMTQROMRVNKÙVKURMRVOM�KN̂WMNO\ZQLMKLMRVOM
�NKiOPRMTQROMLKRM[OTTMRVZLMOQ̀VRMVKUNTMJONMdZ]WMSQaOMdZ]TMJONMYOÔWMULRQ[MRON\QLZRQKLMKSMRVOMgKLRNZPRWMUL[OTTMRVOMiK_MQTM
TUTJOLdOdWMYKN̂MQTMTRKJJOdM_]MRVOMXYLONWMKNMLKMYKN̂MQTMTPVOdU[OdeMfVOMjUJONQLROLdOLRMTVZ[[M_OMZJJNKaOdM_]MRVOM
XYLONMQLMQRTMTK[OMdQTPNORQKLeMjZQdMNOJNOTOLRZRQaOTMTVZ[[M_OMcUZ[QSQOdMQLMRVOMR]JOMKSMYKN̂MRKM_OMULdONRẐOLMZLdMTVZ[[MLKRM
_OMPVZL̀OdMdUNQL̀MRVOMPKUNTOMKSMPKLTRNUPRQKLMYQRVKURMRVOMJNQKNMYNQRROLMPKLTOLRMKSMRVOMXYLONeMjVKU[dMZMNOJNOTOLRZRQaOM
[OZaOMRVOMgKLRNZPRKN�TMO\J[K]WMRVOMgKLRNZPRKNMTVZ[[MJNK\JR[]MdOTQ̀LZROMZMLOYMNOJNOTOLRZRQaOeMfVOMXYLONMTVZ[[MVZaOM
RVOMNQ̀VRWMZRMZL]MRQ\OMZLdMQLMQRTMTK[OMdQTPNORQKLWMRKMdQNOPRMZMPVZL̀OMQLMRVOMgKLRNZPRKN�TMNOJNOTOLRZRQaOTMQSMRVOQNM
JONSKN\ZLPOMQTMULTZRQTSZPRKN]eM�LMRVOMOaOLRMKSMTUPVMZMdO\ZLdWMRVOMgKLRNZPRKNMTVZ[[MYQRVQLMTOaOLM���MdZ]TMZSRONM
LKRQSQPZRQKLMRVONOKSWMNOJ[ZPOMTZQdMQLdQaQdUZ[�T�MYQRVMZLMQLdQaQdUZ[�T�MTZRQTSZPRKN]MRKMRVOMXYLONWMQLMRVOMXYLON�TMTK[OM
dQTPNORQKLeM�SMTZQdMNOJ[ZPO\OLRMQTMdQTZJJNKaOdWMRVOMgKLRNZPRKNM\Z]WMZRMRVOMXYLON�TMKJRQKLWM_OMRON\QLZROdMSKNMPZUTOeMfVOM
jUJONQLROLdOLRMTVZ[[MNOJNOTOLRMRVOMgKLRNZPRKNWMZLdMPK\\ULQPZRQKLTM̀QaOLMRKMRVOMjUJONQLROLdOLRMTVZ[[M_OMZTM_QLdQL̀MZTM
QSM̀QaOLMRKMRVOMgKLRNZPRKNeMfVOMXYLONMTVZ[[MVZaOMLKMK_[Q̀ZRQKLMRKMdQNOPRMKNM\KLQRKNMRVOMgKLRNZPRKN�TMO\J[K]OOTeMl[[M
NOSONOLPOTMVONOQLMRKMRVOMjUJONQLROLdOLRMTVZ[[M_OMRẐOLMRKM\OZLMRVOMgKLRNZPRKN�TMTUJONQLROLdQL̀MTRZSSeM�ZPVM
jU_PKLRNZPRKNMTVZ[[MdOTQ̀LZROMRVOM�NKiOPRM�ZLZ̀ONWMjUJONQLROLdOLRMZLdMKRVONM̂O]MQLdQaQdUZ[TMYVKMTVZ[[M_OMZTTQ̀LOdMRKM
RVOM�NKiOPReM�\JKNRZLRMPK\\ULQPZRQKLTMTVZ[[M_OMPKLSQN\OdMQLMYNQRQL̀eMXRVONMPK\\ULQPZRQKLTMTVZ[[M_OMTQ\Q[ZN[]M
PKLSQN\OdMKLMYNQRROLMNOcUOTRMQLMOZPVMPZTOeMfVOMgKLRNZPRKN�TMjUJONQLROLdOLRMTVZ[[MZRROLdMZ[[M�NKiOPRM\OORQL̀TWM
NÒZNd[OTTMKSMYVORVONMVO[dMJNQKNMRKMKNMSK[[KYQL̀MjU_TRZLRQZ[MgK\J[ORQKLMKSMRVOM�KN̂e

opqr�r�MfVOMgKLRNZPRKNMTVZ[[MJNKaQdOWMKNMKRVONYQTOMTOOMRVZRWMRVOM�NKiOPRM�ZLZ̀ONWMKNMjUJONQLROLdOLRTMKNMNOTJKLTQ_[OM
YKN̂ONTMKSMRVOMgKLRNZPRKNMZLdMQRTM\ZiKNMjU_PKLRNZPRKNTMZNOMOcUQJJOdMYQRVMPO[[U[ZNMJVKLOTMZLdMNZdQKTeMfVOMgKLRNZPRKNM
TVZ[[MJNKaQdOMRVOMXYLONWMRVOMgKLTRNUPRQKLM�ZLZ̀ONWMZLdMRVOMlNPVQROPRMYQRVMRVOMLU\_ONMSKNMOZPVMJVKLOMZLdMYKN̂ONe

opqr�rqMfVOMgKLRNZPRKN�TMTUJONaQTKN]MJONTKLLO[WMQLP[UdQL̀MjUJONQLROLdOLRTMZLdMRVOQNMZTTQTRZLRTWMTVZ[[M_OMaONTOdMQLMRVOM
�L̀[QTVM[ZL̀UZ̀OeM�LMRVOMOaOLRMRVOMgKLRNZPRKN�TMTUJONaQTKN]MJONTKLLO[WMjUJONQLROLdOLRTMZLdMRVOQNMZTTQTRZLRTMZNOMLKRM
aONTOdMQLMRVOM�L̀[QTVM[ZL̀UZ̀OWMRVOMgKLRNZPRKNMTVZ[[MO\J[K]MRVOMTONaQPOTMKSMZMSU[[�RQ\OMKL�TQROMQLRONJNORONMRKMSZPQ[QRZROM
PK\\ULQPZRQKLTMYQRVMTUPVMTUJONaQTKN]MJONTKLLO[e

oqr�r��fVOMgKLRNZPRKNMTVZ[[MLKRMNOdUPOMKNMRON\QLZROMTUJONaQTQKLMKSMRVOM�KN̂WMLKNMPVZL̀OMRVOMTUJONQLROLdOLRMYQRVKURMRVOM
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IJKLJMNJKOOPQMRIIJLSRTMLUMOVPMWNQPJX

YZ[\[]�̂U_MULJMRQ̀MJPRaLQ_MOVPMbLQOJRcOLJMORdPaMRQMRcOKLQMJPaeTOKQfMKQMRQ̀MLUMOVPMcVRQfPaMQLOPgMKQMheiaPcOKLQMjXkXl_MOVPM
WNQPJMmR̀MORdPMJPmPgKRTMRcOKLQMOLMKQaeJPMcLQOKQePgMIJLfJPaaMLUMOVPMnLJd_MKQcTegKQfMOVPMVKJKQfMLUMaeKORiTPMaeIPJSKaLJ̀M
IPJaLQQPT_MRQgMcVRJfPMOVPMbLQOJRcOLJMRTTMcLaOaMRaaLcKROPgMNKOVMOVPaPMJPmPgKRTMRcOKLQaMKQcTegKQfMOVPMcLaOaMLUMTPfRTMRQgM
RggKOKLQRTMcLQaOJecOKLQMmRQRfPmPQOMRQgMRJcVKOPcOeJRTMaPJSKcPaX

YoZ[pqorstuvwxusvyzorstzuv{xu|stowt}o~{��|uuw�o~x��}{��z
YoZ[pq[pM�VPMbLQOJRcOLJ_MIJLmIOT̀_MieOMKQMQLMPSPQOMTROPJMOVRQM�lMgR̀a_MRUOPJMiPKQfMRNRJgPgMOVPMbLQOJRcO_MaVRTTMIJPIRJPM
RQgMaeimKOMULJMOVPMWNQPJ�aMRQgM�JcVKOPcO�aMKQULJmROKLQMRQgMOVPMbLQaOJecOKLQM�RQRfPJ�aMRIIJLSRTMRMbLQOJRcOLJ�aM
cLQaOJecOKLQMacVPgeTPMULJMOVPMnLJdMKQMPTPcOJLQKcMULJmROMNKOVMIJPgPcPaaLJMTLfKcXM�VPMcLQaOJecOKLQMacVPgeTPMaVRTTM
cLQORKQMgPORKTMRIIJLIJKROPMULJMOVPM�JL�PcO_MKQcTegKQfM���MOVPMgROPMLUMcLmmPQcPmPQOMLUMOVPMnLJd_MKQOPJKmMacVPgeTPM
mKTPaOLQPMgROPa_MRQgMOVPMgROPMLUMheiaORQOKRTMbLmITPOKLQ�M���MRQMRIILJOKLQmPQOMLUMOVPMnLJdMìMcLQaOJecOKLQMRcOKSKÒ�M
RQgM�j�MOVPMOKmPMJP�eKJPgMULJMcLmITPOKLQMLUMPRcVMILJOKLQMLUMOVPMnLJdXM�VPMbLQOJRcOLJ�aMcLQaOJecOKLQMacVPgeTPMaVRTTM
IJLSKgPMULJMOVPMLJgPJT̀MIJLfJPaaKLQMLUMOVPMnLJdMOLMcLmITPOKLQ_MRQgMaVRTTMQLOMP�cPPgMOKmPMTKmKOaMceJJPQOMeQgPJMOVPM
bLQOJRcOM�LcemPQOaXM�VPMbLQOJRcOLJMaVRTTMcLLIPJROPMNKOVMOVPMbLQaOJecOKLQM�RQRfPJMKQMacVPgeTKQfMRQgMIPJULJmKQfMOVPM
bLQOJRcOLJ�aMnLJdMOLMRSLKgMcLQUTKcOMNKOV_MRQgMRaMOLMcReaPMQLMgPTR̀MKQ_MOVPMNLJdMLJMRcOKSKOKPaMLUMLOVPJM�eTOKITPM�JKmPM
bLQOJRcOLJaMLJMOVPMcLQaOJecOKLQMLJMLIPJROKLQaMLUMOVPMWNQPJ�aMLNQMULJcPaXM�VPMbLQOJRcOLJ�aMcLQaOJecOKLQMacVPgeTPMaVRTTM
iPMJPSKaPgMROMRIIJLIJKROPMKQOPJSRTaMRaMJP�eKJPgMìMOVPMcLQgKOKLQaMLUMOVPMnLJdMRQgM�JL�PcOMieOMOVPMbLQOJRcOM�KmPMRQgMRQ̀M
RIITKcRiTPM�KTPaOLQPM�ROPMaVRTTMQLOMiPMcVRQfPgMP�cPIOMìMUeTT̀MP�PceOPgMbVRQfPMWJgPJX

�������������������
YoZ[pq[p[pM�KmPMKaMLUMOVPMPaaPQcPMULJMOVKaM�JL�PcOXM�VPMnLJdMaVRTTMiPMIPJULJmPgMcLQOKQeLeaT̀MRQgMNKOVLeOMKQOPJJeIOKLQ_M
aLMOVROMRTTMnLJdMcRQMiPMcLmITPOPgMKQMOVPMOKmPMaPOMULJOVMKQMOVPMbLQOJRcOM�LcemPQOaXM�VPMRccPIOPgMcLQaOJecOKLQMacVPgeTPM
aVRTTMiPMgROPgMOLMJPUTPcOMRcOeRTMcLQgKOKLQaM�aLmPOKmPaMJPUPJJPgMOLMRaMIJLfJPaaMJPILJOa�MRaMaPOMULJOVMKQMOVKaMhPcOKLQMLJMKUM
JP�ePaOPgMìMOVPMWNQPJ_MbLQaOJecOKLQM�RQRfPJMLJM�JcVKOPcOX

YoZ[pq[p[�M�VPMaP�ePQcPMLUMOVPMnLJdMaVRTTMiPMacVPgeTPgMNKOVMOVPMWNQPJMaLMRaMOLMmKQKmK PMKQOPJUPJPQcPMNKOVMOVPM
WNQPJ�aMeaPMLUMP�KaOKQfMaOJecOeJPa_MRQgMOVPMWNQPJ�aMRIIJLSRTMaVRTTMiPMLiORKQPgMIJKLJMOLMaORJOKQfMLUMOVPMnLJdX

YoZ[pq[p[ZM�VPMbLQOJRcOLJMaVRTTMcLQULJmMOLMOVPMmLaOMJPcPQOM�JL�PcOMhcVPgeTP_MRQgMRTTMnLJdMaVRTTMiPMcLmITPOPgMLQMLJM
iPULJPMOVPMgROPaMPaORiTKaVPgMKQMOVPMbLQOJRcOM�LcemPQOaXM�VPMbLQOJRcOLJMaVRTTMmLQKOLJMOVPMIJLfJPaaMLUMOVPMnLJdMULJM
cLQULJmRQcPMNKOVMOVPMJP�eKJPmPQOaMLUMOVPM�JL�PcOMhcVPgeTPMRQgMaVRTTMIJLmIOT̀MRgSKaPMOVPMWNQPJMRQgMbLQaOJecOKLQM
�RQRfPJMLUMRQ̀MgPTR̀aMLJMILOPQOKRTMgPTR̀aX

YoZ[pq[�[p¡�VPMbLQaOJecOKLQM�RQRfPJMaVRTTMIJPIRJP_MIeiTKaV_MRQg_MUJLmMOKmP¢OL¢OKmP_MJPSKaPMRMmRaOPJMKQOPfJROPgM�JL�PcOM
hcVPgeTPMiRaPgMeILQMOVPMcLQaOJecOKLQMacVPgeTPaMaeimKOOPgMìMOVPMbLQOJRcOLJMRQgMLOVPJMbLQOJRcOLJaXM£RKTeJPMìMOVPM
bLQOJRcOLJMOLMUeJQKaVMRQ̀MJP�eKJPgMacVPgeTPMLJMacVPgeTPMJPSKaKLQMKQMRMOKmPT̀MmRQQPJMaVRTTMPQOKOTPMOVPMbLQaOJecOKLQM
�RQRfPJMOLMIJPIRJPMRMacVPgeTPMULJMOVPMbLQOJRcOLJ�aMnLJd_MOLMNVKcVMOVPMbLQOJRcOLJMaVRTTMiPMiLeQgX

YoZ[pq[�[�M�VPMbLQOJRcOLJMaVRTTMcLLIPJROPMNKOVMOVPMbLQaOJecOKLQM�RQRfPJMKQMacVPgeTKQfMRQgMIPJULJmKQfMOVPM
bLQOJRcOLJ�aMnLJdMOLMRSLKgMcLQUTKcO_MgPTR̀MKQMLJMKQOPJUPJPQcPMNKOVMOVPMnLJdMLUMLOVPJMbLQOJRcOLJaMLJMOVPMcLQaOJecOKLQMLJM
LIPJROKLQaMLUMOVPMWNQPJ�aMLNQMULJcPaXM�VPMWNQPJMaVRTTMVRSPMOVPMJKfVO_MNKOVLeOMIPQRTÒ_MOLMgKJPcOMOVPMbLQOJRcOLJMOLM
gPTR̀_MILaOILQPMLJMJPacVPgeTPMRQ̀MILJOKLQMLUMOVPMnLJdMOVROMmR̀MKQOPJUPJPMNKOVMLJMgKaJeIOMOVPMLIPJROKLQaMLUMOVPMWNQPJX

YoZ[pq[ZM�VPMbLQOJRcOLJMaVRTTMcLQULJmMOLMOVPMmLaOMJPcPQOM�JL�PcOMhcVPgeTPX

YoZ[pq[¤M̂QMOVPMPSPQOMOVPMWNQPJMgPOPJmKQPaMOVROMOVPMIPJULJmRQcPMLUMOVPMnLJdMVRaMQLOMIJLfJPaaPgMOLMOVPMTPSPTMLUM
cLmITPOKLQMJP�eKJPgMLUMOVPMbLQOJRcOM�LcemPQOaMLJMOVROMOVPMbLQOJRcOLJMVRaMURKTPgMOLMmRKQORKQMKOaMcLQaOJecOKLQMacVPgeTPM
LJMOVPM�JL�PcOMhcVPgeTP_MOVPMWNQPJMaVRTTMVRSPMOVPMJKfVOMOLMLJgPJMOVPMbLQOJRcOLJMOLMORdPMcLJJPcOKSPMmPRaeJPaMQPcPaaRJ̀MOLM
P�IPgKOPMOVPMIJLfJPaaMLUMcLQaOJecOKLQMKQcTegKQfMNKOVLeOMTKmKOROKLQa_MRggKOKLQRTMaVKUOa_MLSPJOKmP_MRggKOKLQRTMmRQILNPJM
LJMP�eKImPQOMRaMNPTTMRaMLOVPJMaKmKTRJMmPRaeJPaM�VPJPKQRUOPJMJPUPJJPgMOLMcLTTPcOKSPT̀MRaM¥P�OJRLJgKQRJ̀MmPRaeJPa¥�XMhecVM
P�OJRLJgKQRJ̀MmPRaeJPaMaVRTTMcLQOKQePMeQOKTMOVPMIJLfJPaaMLUMnLJdMcLmITKPaMNKOVMmKTPaOLQPMRQgMcJKOKcRTMIROVMgROPaMaPOM
ULJOVMKQMOVPMbLQOJRcOM�LcemPQOaMRQgMOVPM�JL�PcOMhcVPgeTPXM�VPMbLQOJRcOLJMaVRTTMQLOMiPMPQOKOTPgMOLMRQMRg�eaOmPQOMKQM
bLQOJRcOMhemMLJMbLQOJRcOM�KmPMKQMcLQQPcOKLQMNKOVMP�OJRLJgKQRJ̀MmPRaeJPaMJP�eKJPgMìMOVPMWNQPJX
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HIJKLMKNOPQROSTUVWXYVTWOZQX[[O\WR\XWROXOZ]̂_̀VVX[OZYQRa][RbO\WT_\V[cOXdVRWÔR̀UeOXfXWaRaOVQROSTUVWXYVOXUaOVQRWRXdVRWO
]\aXVRÒVOXZOURYRZZXWcOVTO_X̀UVX̀UOXOY]WWRUVOZ]̂_̀VVX[OZYQRa][RbOXUaOZQX[[OZ]̂_̀VOVQROZYQRa][RgZhOdTWOVQROSTUZVW]YV̀TUO
iXUXeRWjZOXUaOkWYQ̀VRYVjZOX\\WTlX[mOPQROkWYQ̀VRYVOXUaOSTUZVW]YV̀TUOiXUXeRWjZOX\\WTlX[OZQX[[OUTVO]UWRXZTUX̂[cÔRO
aR[XcRaOTWOf̀VQQR[amOPQROZ]̂_̀VVX[OZYQRa][ROZQX[[OgnhÔROYTTWàUXVRaOf̀VQOVQROSTUVWXYVTWjZOYTUZVW]YV̀TUOZYQRa][RbOXUaO
gohOX[[TfOVQROSTUZVW]YV̀TUOiXUXeRWOXUaOkWYQ̀VRYVOWRXZTUX̂[ROV̀_ROVTOWRl̀RfOZ]̂_̀VVX[ZmOpdOVQROSTUVWXYVTWOdX̀[ZOVTO
Z]̂_̀VOXOZ]̂_̀VVX[OZYQRa][RbOVQROSTUVWXYVTWOZQX[[OUTVÔRORUV̀V[RaOVTOXUcÒUYWRXZRÒUOSTUVWXYVOq]_OTWORrVRUZ̀TUOTdO
STUVWXYVOP̀_RÔXZRaOTUOVQROV̀_ROWRs]̀WRaOdTWOWRl̀RfOTdOZ]̂_̀VVX[Zm

HIJKLMKtOPQROSTUVWXYVTWOZQX[[O\XWV̀Ỳ\XVROf̀VQOTVQRWOSTUVWXYVTWZbOVQROSTUZVW]YV̀TUOiXUXeRWOXUaOufURWÒUOWRl̀Rf̀UeO
XUaOYTTWàUXV̀UeOX[[OZYQRa][RZOdTWÒUYTW\TWXV̀TUÒUVTOVQROvWTwRYVOqYQRa][ROVQXVÒZO\WR\XWRaÔcOVQROSTUZVW]YV̀TUO
iXUXeRWmOPQROSTUVWXYVTWOZQX[[OWRl̀ZROVQROYTUZVW]YV̀TUOZYQRa][ROXUaOZ]̂_̀VVX[OZYQRa][ROXZOaRR_RaOURYRZZXWcÔcOVQRO
STUZVW]YV̀TUOiXUXeRWOVTOYTUdTW_OVTOVQROvWTwRYVOqYQRa][ROXUaOVQROSTUVWXYVOxTY]_RUVZmO

HIJKLMKyOPQROSTUVWXYVTWOZQX[[O\RWdTW_OVQROzTW{ÒUOeRURWX[OXYYTWaXUYROf̀VQOVQRO_TZVOWRYRUVOYTUZVW]YV̀TUOZYQRa][RZO
Z]̂_̀VVRaOVTOVQROufURWbOSTUZVW]YV̀TUOiXUXeRWOXUaOkWYQ̀VRYVOXUaÒUYTW\TWXVRaÒUVTOVQROX\\WTlRaOvWTwRYVOqYQRa][RmO
PQROSTUVWXYVTWOZQX[[O_TÙVTWOVQRO\WTeWRZZOTdOVQROzTW{OdTWOYTUdTW_XUYROf̀VQOVQROWRs]̀WR_RUVZOTdÒVZOYTUZVW]YV̀TUO
ZYQRa][ROXUaOvWTwRYVOqYQRa][ROXUaOZQX[[O\WT_\V[cOXal̀ZROVQROufURWOTdOXUcOaR[XcZOTWO\TVRUV̀X[OaR[XcZOXddRYV̀UeOVQRO
YẀV̀YX[O\XVQm

HIJKLMK|OpdOVQROSTUVWXYVTWOdX̀[ZOVTO_X̀UVX̀UOVQROX\\WTlRaOYTUZVW]YV̀TUOZYQRa][ROTWOvWTwRYVOqYQRa][ROXUaO_RRVOX[[OYẀV̀YX[O
\XVQOaXVRZOdTWOVQROzTW{bOVQROufURWO_XcOWRs]RZVOXOWRYTlRWcO\[XUOdWT_OVQROSTUVWXYVTWOXUaOWRZRWlRZOVQROẀeQVOVTOf̀VQQT[aO
\Xc_RUVO]UV̀[OZ]YQOV̀_ROXZOVQROSTUVWXYVTWOZ]̂_̀VZOXOWRYTlRWcO\[XUmOPQROWRYTlRWcO\[XUO_]ZVOZQTfOQTfOVQROzTW{O_XcO
\[X]Z̀̂[cÔRÔWT]eQVOTUOZYQRa][RbÒUY[]àUebOXZOURYRZZXWcbOXYYR[RWXV̀TUOTdOVQROzTW{ÔcO_RXUZOTdOTlRWV̀_RbOXaàV̀TUX[O
YWRfZbOXaàV̀TUX[OZQ̀dVZbOXaàV̀TUX[ORs]̀\_RUVOTWOWR}ZRs]RUỲUeOTdOVQROzTW{OVTOXYQ̀RlROYT_\[RV̀TUOTdOVQROWR_X̀ÙUeO
YẀV̀YX[O\XVQOaXVRZÒUOVQROYTUZVW]YV̀TUOZYQRa][ROTWOvWTwRYVOqYQRa][RmOPQROSTUVWXYVTWOZQX[[OZ]̂_̀VOXZO\XWVOTdÒVZOWRYTlRWcO
\[XU~Og̀hOXO�WRZT]WYRO[TXaRa�OZYQRa][ROZQTf̀UeOVQROSTUVWXYVTWjZO\[XUOVTOaR\[TcO_XU\TfRWO\RWOVWXaRbO\RWOfTW{OXWRXbO\RWO
aXcbOVTeRVQRWOf̀VQORZZRUV̀X[O_XVRẀX[ZOXUaORs]̀\_RUVbOXUaOTVQRWOWRZT]WYRZOURYRZZXWcOVTOV̀_R[cOXYYT_\[̀ZQOVQROzTW{�O
XUaOg̀̀hOXOVfT}fRR{O�[TT{OXQRXa�OZYQRa][RÒaRUV̀dc̀UeOVXZ{ZOVTÔROXYYT_\[̀ZQRaOf̀VQ̀UOVQROYT_̀UeOVfTOfRR{O\RẀTabO
VQROfTW{OXWRXZOXUaOYXVReTẀRZOTdOfTW{bOXUaOURYRZZXWcO_XU\TfRWOWRZT]WYRZbOVTeRVQRWOf̀VQOTVQRWOaXVXOURYRZZXWcOVTO
aR_TUZVWXVROVTOVQROufURWOVQROl̀X̂ [̀̀VcOTdOVQROSTUVWXYVTWjZOWRYTlRWcO\[XUOg�oOzRR{Ov[XUZ�hmOPQROSTUVWXYVTWOZQX[[O
YTUV̀U]ROVTOZ]̂_̀VOoOzRR{Ov[XUZO]UV̀[OR̀VQRWOVQROSTUVWXYVTWOaR_TUZVWXVRZOVQXVOVQROvWTwRYVOqYQRa][ROQXZOWRYTlRWRaOdWT_O
VQRO]URrY]ZRaOaR[XcbOTWOVQROufURWOUTV̀d̀RZOVQROSTUVWXYVTWÒUOfẀV̀UeOVQXVOd]WVQRWOoOzRR{Ov[XUZOXWROUTO[TUeRWOWRs]̀WRamO
PQROYTZVOTdO\WR\XẀUeOXUaO\RWdTW_̀UeOVQROWRYTlRWcO\[XUOZQX[[ÔRÔTWUROZT[R[cÔcOVQROSTUVWXYVTWmO�TOX\\WTlX[OTWO
YTUZRUVÔcOVQROufURWOTdOXUcO\[XUOdTWOWRZRs]RUỲUeOTWOXYYR[RWXV̀TUOTdOVQROzTW{OZ]̂_̀VVRaÔcOSTUVWXYVTWOZQX[[O
YTUZV̀V]VROXOfX̀lRWÔcOufURWOTdOXUcOaX_XeRZOTWO[TZZRZOfQ̀YQOVQROufURWO_XcOZ]ddRWÔcOWRXZTUOTdOZ]YQOWRZRs]RUỲUeOTWO
VQROdX̀[]WROTdOVQROSTUVWXYVTWOVTO_RRVOVQROq]̂ZVXUV̀X[OST_\[RV̀TUOxXVROTWOVQROd̀UX[OYT_\[RV̀TUOaXVRm

HIJKLMK�OPQROSTUVWXYVTWOZ\RỲd̀YX[[cOWR\WRZRUVZOXUaOfXWWXUVZOVTOVQROufURWOVQXVOVQXVOVQROSTUVWXYVOq]_OXUaOVQROSTUVWXYVO
P̀_ROYTUVR_\[XVROYT_\[̀XUYROf̀VQOX[[OY]WWRUVbOXUaOWRXZTUX̂[cOdTWRZRRX̂[ROd]V]WRbOdRaRWX[bOZVXVROXUaO[TYX[O�qVXcOXVO
�T_Rb�O�qTỲX[Ox̀ZVXUỲUe�OXUaOWR[XVRaOTWaRWZbOWRe][XV̀TUZOXUaOe]̀aXUYROWR[XVRaOVTO[̀_̀V̀UeOVQROZ\WRXaOTdOSu�px}n�O
àZRXZROgVQRO�Su�pxO�Rs]̀WR_RUVZ�hmOkYYTWàUe[cbOVQROSTUVWXYVTWOQRWR̂cOfX̀lRZOXUcOY[X̀_OdTWOXUÒUYWRXZRÒUOVQRO
STUVWXYVOq]_OTWOXUORrVRUZ̀TUOTdOVQROSTUVWXYVOP̀_ROTUOXYYT]UVOTdOVQROSu�pxO�Rs]̀WR_RUVZmOPQROSTUVWXYVTWOZQX[[O
\WT_\V[cOUTV̀dcOVQROufURWOTdOXUcOSu�pxO�Rs]̀WR_RUVZOVQXVOfT][aÒ_\XYVOVQROvWTwRYVm

HIJKLMKLMOx]ROVTOVQROTUeT̀UeOSu�px}n�O\XUaR_̀YOXUaOVQROWRZ][V̀UeO]UYRWVX̀UVcOf̀VQOWReXWaOVTbOX_TUeOTVQRWOVQ̀UeZbO
gXhOfQXVOWRZVẀYV̀TUZbÒdOXUcbOf̀[[ÔROX\\[̀YX̂[ROVTOYTUZVW]YV̀TUOXYV̀l̀V̀RZOa]ROVTOdRaRWX[bOZVXVROTWO[TYX[OTWaRWZbO[XfZbO
WRe][XV̀TUZOTWOW][RZOWR[XVRaOVTOVQROSu�px}n�O\XUaR_̀YOg̀UY[]àUebOf̀VQT]VO[̀_̀VXV̀TUbOZTỲX[OàZVXUỲUebOvv�bOY[RXÙUeO
XUaOàZ̀UdRYV̀TUOWRs]̀WR_RUVZhOXUaOĝhOVQROa]WXV̀TUOTdOXUcOWRZVẀYV̀TUZÒ_\TZRaOTUOYTUZVW]YV̀TUOXYV̀l̀V̀RZbOVQROufURWO
_XcO_TàdcOVQROZYQRa][ROZRVOdTWVQÒUOVQROSTUVWXYVOxTY]_RUVZOXUaOVQROvWTwRYVOqYQRa][RmOq̀_̀[XW[cbOWRZVẀYV̀TUZbÒdOXUcbO
VQXVOf̀[[ÔROTWOXWROX\\[̀YX̂[ROVTOYTUZVW]YV̀TUOXYV̀l̀V̀RZOa]ROVTOdRaRWX[bOZVXVROTWO[TYX[OTWaRWZbO[XfZbOWRe][XV̀TUZOTWOW][RZO
WR[XVRaOVTOVQROSu�px}n�O\XUaR_̀YOg̀UY[]àUebOf̀VQT]VO[̀_̀VXV̀TUbOZTỲX[OàZVXUỲUebOvv�bOY[RXÙUeOXUaOàZ̀UdRYV̀TUO
WRs]̀WR_RUVZhO_XcOYX]ZROVQROufURWOVTOQXlROVQROzTW{OTWOVQROvWTwRYVOYT__RUYRO[XVRWOVQXUOVQROaXVROZ\RỲd̀RaÒUOVQRO
STUVWXYVOxTY]_RUVZmOPQROSTUVWXYVTWOXY{UTf[RaeRZOXUaOXeWRRZOVQXVOVQRWROZQT][aÔROUTOXaàV̀TUX[OYT_\RUZXV̀TUO\X̀aO
dTWOZYQRa][RO_Tàd̀YXV̀TUZOYX]ZRaOàWRYV[cOTWÒUàWRYV[cÔcOVQROSu�px}n�O\XUaR_̀YmOPQROSTUVWXYVTWOd]WVQRWO
XY{UTf[RaeRZOXUaOXeWRRZOVQXVÒVZOZT[ROWR_RacOdTWOXUcOZYQRa][RO_Tàd̀YXV̀TUZOTWOaR[XcZOYX]ZRaOàWRYV[cOTWÒUàWRYV[cÔcO
VQROSu�px}n�O\XUaR_̀YOZQX[[ÔROXUORrVRUZ̀TUOTdOVQROSTUVWXYVOP̀_RbÒdOfXWWXUVRamOPQROSTUVWXYVTWOd]WVQRWO
XY{UTf[RaeRZOXUaOXeWRRZOVQXVÒVOZQX[[OQXlROTUOd̀[ROXUaO\WTl̀aROXOYT\cOVTOVQROufURWOTdÒVZOfẀVVRUOSu�px}n�Ô]Z̀URZZO
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IJKLJMNMOPLQRMSPRMTPNUPVWRQQPXKYLQZPNMPRQQPIJVLJXUVP[NUWPV\XWPLQRMP]KIPUWJPT\IRUNKMPK]PUWJP̂IK_JXÙPaWJPbKMUIRXUKISPMKUP
UWJPc[MJISPVWRQQPdJPIJVLKMVNdQJP]KIPXKYLQNRMXJP[NUWPNUVPbcefghijPd\VNMJVVPIJKLJMNMOPLQRMPRMTPRQQPVR]JUZP
IJk\NIJYJMUVPRVVKXNRUJTP[NUWPbcefghijPLIKUJXUNKMVP]KIP[KIlJIVPRMTPUWJPOJMJIRQPL\dQNX̀

mnopqqnrstuvwxyzn{x|n}{v~�wzn{yny�wn}�yw
mnopqqpqPaWJPbKMUIRXUKIPVWRQQPYRNMURNMPRUPUWJPVNUJP]KIPUWJPc[MJIPKMJPXKLZPK]PUWJPgIR[NMOVSP�LJXN]NXRUNKMVSP�TTJMTRSP
bWRMOJPcITJIVPRMTPKUWJIP�KTN]NXRUNKMVSPNMPOKKTPKITJIPRMTPYRIlJTPX\IIJMUQZPUKPNMTNXRUJP]NJQTPXWRMOJVPRMTPVJQJXUNKMVP
YRTJPT\INMOPXKMVUI\XUNKMSPRMTPKMJPXKLZPK]PRLLIK�JTP�WKLPgIR[NMOVSP̂IKT\XUPgRURSP�RYLQJVPRMTPVNYNQRIPIJk\NIJTP
V\dYNUURQV̀PaWJVJPTKX\YJMUVPVWRQQPdJPR�RNQRdQJPUKPUWJP�IXWNUJXUPRMTPTJQN�JIJTPUKPUWJPbKMVUI\XUNKMP�RMROJIP]KIP
V\dYNUURQPUKPUWJPc[MJIP\LKMPXKYLQJUNKMPK]PUWJP�KIlPRVPRPIJXKITPK]PUWJP�KIlPRVPXKMVUI\XUJT̀

mnopqqp�PaWJPbKMUIRXUKIPVWRQQPYRNMURNMPRUPUWJPVNUJSPRMTPVWRQQPYRlJPR�RNQRdQJPUKPUWJPc[MJISPbKMVUI\XUNKMP�RMROJIPRMTP
�IXWNUJXUSPKMJPIJXKITPXKLZPK]PUWJPgIR[NMOVP�UWJP��JXKITPgIR[NMOV��PNMPOKKTPKITJÌPaWJP�JXKITPgIR[NMOVPVWRQQPdJP
LIJLRIJTPRMTP\LTRUJTPT\INMOPUWJPLIKVJX\UNKMPK]PUWJPbKMUIRXUKI�VP�KIl̀PaWJPLINMUVP]KIP�JXKITPgIR[NMOP\VJP[NQQPdJPRPVJUP
K]PdQRXlPQNMJPLINMUVPLIK�NTJTPdZPUWJP�IXWNUJXUPUKPUWJPbKMUIRXUKIPRUPUWJPVURIUPK]PXKMVUI\XUNKM̀PaWJPbKMUIRXUKIPVWRQQP
YRNMURNMPVRNTPVJUPNMPOKKTPXKMTNUNKMPRMTPVWRQQP\VJPXKQKIJTPLJMXNQVPUKPYRIlP\LPVRNTPVJUP[NUWP�IJXKITPNM]KIYRUNKM�PNMPRP
QJONdQJPYRMMJIPUKPVWK[�P�N�PTJ�NRUNKMVP]IKYPUWJPgIR[NMOVPYRTJPT\INMOPXKMVUI\XUNKM�P�NN�PTJURNQVPNMPUWJP�KIlPMKUP
LIJ�NK\VQZPVWK[M�P�NNN�PXWRMOJVPUKPJ�NVUNMOPXKMTNUNKMVPKIPJ�NVUNMOPXKMTNUNKMVP]K\MTPUKPTN]]JIP]IKYPUWKVJPVWK[MPKMPRMZP
J�NVUNMOPTIR[NMOV�P�N��PUWJPRXU\RQPNMVURQQJTPLKVNUNKMPK]PJk\NLYJMUSPLNLNMOSPXKMT\NUVSPQNOWUPV[NUXWJVSPJQJXUINXP]N�U\IJVSP
XNIX\NUNMOSPT\XUVSPTRYLJIVSPRXXJVVPLRMJQVSPXKMUIKQP�RQ�JVSPTIRNMVSPKLJMNMOVSPRMTPVU\dhK\UVSPJUX̀�P���PRIXWNUJXU\IRQPRMTP
VUI\XU\IRQPXWRMOJVPNMPUWJPTJVNOM�PRMTP��N�PV\XWPKUWJIPNM]KIYRUNKMPRVPJNUWJIPUWJPc[MJIPKIP�IXWNUJXUPYRZPIJRVKMRdQZP
IJk\JVÙP�UPUWJPXKYLQJUNKMPK]PUWJP[KIlSPUWJPbKMUIRXUKIPVWRQQPUIRMV]JIPRQQPNM]KIYRUNKMPKMPIJXKITPTIR[NMOVPUKP
IJLIKT\XNdQJPTIR[NMOVP[NUWPMJ[PNM]KIYRUNKMPXQK\TJTPRMTPMKUJT̀P�\XWPTIR[NMOVPVWRQQPdJPVURYLJTP[NUWPUWJP
bKMUIRXUKI�VPMRYJPRMTP���h��f�a�PNMPUWJPQK[JIPINOWUWRMTPXKIMJÌPaWJPXKQKIJTPIJXKITPTIR[NMOPRMTPUWJPRVhd\NQUP
IJLIKT\XNdQJPTIR[NMOPVWRQQPdJP]KI[RITJTPUKPUWJPbKMVUI\XUNKMP�RMROJIP]KIPTJQN�JIZPUKPUWJPc[MJÌP�NMRQPLRZYJMUPRMTP
RMZPIJURNMROJPVWRQQPMKUPdJPT\JPRMTPK[NMOPUKPbKMUIRXUKIP\MUNQPUWJP�JXKITPRMTP�Vh�\NQUPTIR[NMOVPIJXJN�JPUWJPRLLIK�RQP
]IKYPUWJP�IXWNUJXUPRMTPUWJPc[MJIP�RMTPRQQPKUWJIPXQKVJK\UPIJk\NIJYJMUVPRIJPYJU�̀

mnopqqpoPaWJPbKMUIRXUKIPVWRQQPYRNMURNMPRQQPRLLIK�JTPLJIYNUPTIR[NMOVPNMPRPYRMMJIPVKPRVPUKPYRlJPUWJYPRXXJVVNdQJPUKP
OK�JIMYJMUPNMVLJXUKIVPRMTPKUWJIPR\UWKIN�JTPROJMXNJVPWR�NMOP_\INVTNXUNKMPK�JIPUWJP̂IK_JXÙP�QQPRLLIK�JTPTIR[NMOVPVWRQQP
dJP[IRLLJTSPYRIlJTPRMTPTJQN�JIJTPUKPUWJPc[MJIP[NUWNMP��PTRZVPK]P]NMRQPXKYLQJUNKMPK]PUWJPbKMUIRXUKI�VP�KIl̀

mnopq�n}�s~nr�{��x�z�n��s|utynr{y{�n{x|n}{v~�wz
mnopq�pqP�WKLPgIR[NMOVPRIJPTIR[NMOVSPTNROIRYVSPVXWJT\QJVSPRMTPKUWJIPTRURPVLJXNRQQZPLIJLRIJTP]KIPUWJP�KIlPdZPUWJP
bKMUIRXUKIPKIPRP�\dXKMUIRXUKISP�\dhV\dXKMUIRXUKISPYRM\]RXU\IJISPV\LLQNJISPKIPTNVUINd\UKIPUKPNQQ\VUIRUJPVKYJPLKIUNKMPK]P
UWJP�KIl̀P�RXWPV\dYNUURQPVWRQQPdJRIP[INUUJMPXKM]NIYRUNKMPUWRUPUWJPbKMUIRXUKIPWRVPVRUNV]NJTPNUVPKdQNORUNKMVP\MTJIPUWJP
bKMUIRXUPgKX\YJMUVP[NUWPIJVLJXUPUKPUWJPbKMUIRXUKI�VPIJ�NJ[PRMTPRLLIK�RQPK]PUWJPV\dYNUURQ̀PaWJPbKMUIRXUKIPVWRQQP
XKYLQZP[NUWPUWJPLIK�NVNKMVPRMTPLIKXJT\IJVP]KIP�WKLPgIR[NMOVSP̂IKT\XUPgRURSPRMTP�RYLQJVPVJUP]KIUWPNMPUWJP̂IK_JXUP
�RM\RQSPNMXQ\TNMOP�LJXN]NXRUNKMVP�JXUNKMP�i����SP��\dYNUURQP�Jk\NIJYJMUV̀�

mnopq�p�P̂IKT\XUPgRURPRIJPNQQ\VUIRUNKMVSPVURMTRITPVXWJT\QJVSPLJI]KIYRMXJPXWRIUVSPNMVUI\XUNKMVSPdIKXW\IJVSPTNROIRYVSP
KLJIRUNMOPRMTPYRNMUJMRMXJPLIKXJT\IJVSPRMTPKUWJIPNM]KIYRUNKMP]\IMNVWJTPdZPUWJPbKMUIRXUKIPUKPNQQ\VUIRUJPYRUJINRQVPKIP
Jk\NLYJMUP]KIPVKYJPLKIUNKMPK]PUWJP�KIl̀

mnopq�poP�RYLQJVPRIJPLWZVNXRQPJ�RYLQJVPUWRUPNQQ\VUIRUJPYRUJINRQVSPJk\NLYJMUSPKIP[KIlYRMVWNLSPRMTPJVURdQNVWPVURMTRITVP
dZP[WNXWPUWJP�KIlP[NQQPdJP_\TOJT̀

mnopq�p�P�WKLPgIR[NMOVSP̂IKT\XUPgRURSP�RYLQJVSPRMTPVNYNQRIPV\dYNUURQVPRIJPMKUPbKMUIRXUPgKX\YJMUV̀PaWJNIPL\ILKVJPNVP
UKP�i�PTJYKMVUIRUJPWK[PUWJPbKMUIRXUKIPLIKLKVJVPUKPXKM]KIYPUKPUWJPNM]KIYRUNKMPON�JMPRMTPUWJPTJVNOMPXKMXJLUPJ�LIJVVJTP
NMPUWJPbKMUIRXUPgKX\YJMUVSPRMTP���PVWK[PRPVZVUJYPKIPLIKT\XU�VPRdNQNUZPUKPYJJUPRLLQNXRdQJPXINUJINRP]KIPUWKVJPLKIUNKMVPK]P
UWJP�KIlP]KIP[WNXWPUWJPbKMUIRXUPgKX\YJMUVPIJk\NIJPV\dYNUURQV̀P�J�NJ[PdZPUWJP�IXWNUJXUPRMTPbKMVUI\XUNKMP�RMROJIPNVP
V\d_JXUPUKPUWJPQNYNURUNKMVPK]P�JXUNKMVP ̀�̀i�PUWIK\OWP ̀�̀i�̀PfM]KIYRUNKMRQPV\dYNUURQVP\LKMP[WNXWPUWJPbKMVUI\XUNKMP
�RMROJIPRMTP�IXWNUJXUPRIJPMKUPJ�LJXUJTPUKPURlJPIJVLKMVN�JPRXUNKMPYRZPdJPVKPNTJMUN]NJTPNMPUWJPbKMUIRXUPgKX\YJMUV̀P
�\dYNUURQVPUWRUPRIJPMKUPIJk\NIJTPdZPUWJPbKMUIRXUPgKX\YJMUVPYRZPdJPIJU\IMJTPdZPUWJPbKMVUI\XUNKMP�RMROJIPKIP�IXWNUJXUP
[NUWK\UPRXUNKM̀
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IJKLMNLOLMPQRSTPUVWXYZ[\PWZUPTVSU]̂_P\]̀aY__Wb\PcSVPWbbP\Y_dPYaTVSedadZ_fPWV̂RY_d̂_]VWbfP\_V]̂_]VWbfPad̂RWZŶWbfP
dbd̂_VŶWbPWZUP\Y[ZWbPXSVgP\RWbbP̀dP\]̀aY__dUP_SP_RdPhV̂RY_d̂_PcSVPY_\PVdeYdXiPjdcdVP_SPkSZ_VŴ_PlmdZdVWbfPQ]TTbdadZ_WVnP
WZUPS_RdVP̂SZUY_YSZ\oPQd̂_YSZPSZPpQ]̀aY__WbPjdq]YVdadZ_\pPcSVPaSVdP̂SaTbd_dPYZcSVaW_YSZi

IJKLMNLOLNPrRdPkSZ_VŴ_SVPVdTVd\dZ_\PWZUPXWVVWZ_\P_RW_PWbbP\RSTPUVWXYZ[\P\RWbbP̀dPTVdTWVdUP̀nPWPTdV\SZPSVPdZ_Y_nP
TS\\d\\YZ[PdsTdV_Y\dPWZUPdsTdVYdẐdPYZP_RdP_VWUdPcSVPXRŶRP_RdP\RSTPUVWXYZ[PRW\P̀ddZPTVdTWVdUPWZUfPYcPVdq]YVdUP̀nP_RdP
kSZ_VŴ_PtŜ]adZ_\PSVPbWXfP̀nPWPbŶdZ\dUPTVScd\\YSZWbPdZ[YZddVi

IJKLMNLuPrRdPkSZ_VŴ_SVP\RWbbPVdeYdXPcSVP̂SaTbYWẐdPXY_RP_RdPkSZ_VŴ_PtŜ]adZ_\fPWTTVSedfPWZUP\]̀aY_P_SP_RdP
hV̂RY_d̂_fPXY_RP̂STYd\P_SP_RdPkSZ\_V]̂_YSZPvWZW[dVfPQRSTPtVWXYZ[\fPwVSU]̂_PtW_WfPQWaTbd\fPWZUP\YaYbWVP\]̀aY__Wb\P
Vdq]YVdUP̀nP_RdPkSZ_VŴ_PtŜ]adZ_\fPYZPŴ ŜVUWẐdPXY_RP_RdPwVSxd̂_P\]̀aY__WbP\̂RdU]bdPWTTVSedUP̀nP_RdPkSZ\_V]̂_YSZP
vWZW[dVPWZUPhV̂RY_d̂_PSVfPYZP_RdPẀ\dẐdPScPWZPWTTVSedUPwVSxd̂_P\]̀aY__WbP\̂RdU]bdfPXY_RPVdW\SZẀbdPTVSaT_Zd\\PWZUP
YZP\]̂RP\dq]dẐdPW\P_SP̂W]\dPZSPUdbWnPYZP_RdPySVgPSVPYZP_RdPŴ_YeY_Yd\PScPS_RdVPkSZ_VŴ_SV\fPQdTWVW_dPkSZ_VŴ_SV\fPSVP_RdP
zXZdV{\PSXZPcSV̂d\iPrRdPkSZ_VŴ_SVP\RWbbP̂SSTdVW_dPXY_RP_RdPkSZ\_V]̂_YSZPvWZW[dVPYZP_RdP̂SSVUYZW_YSZPScP_RdP
kSZ_VŴ_SV{\PQRSTPtVWXYZ[\fPwVSU]̂_PtW_WfPQWaTbd\fPWZUP\YaYbWVP\]̀aY__Wb\PXY_RPVdbW_dUPUŜ]adZ_\P\]̀aY__dUP̀nP
S_RdVPkSZ_VŴ_SV\i

IJKLMNLuLMP|SPds_dZ\YSZPScP_YadPXYbbP̀dP[VWZ_dUP_SP_RdPkSZ_VŴ_SVP̀d̂W]\dPScPcWYb]VdP_SPRWedP\RSTPUVWXYZ[\fPTVSU]̂_P
UW_WfPWZUP\WaTbd\P\]̀aY__dUPYZPWaTbdP_YadP_SPWbbSXPcSVPVdeYdXP̀nP_RdPhV̂RY_d̂_PSVPY_\P̂SZ\]b_WZ_\i

IJKLMNL}P~nP\]̀aY__YZ[PQRSTPtVWXYZ[\fPwVSU]̂_PtW_WfPQWaTbd\fPWZUP\YaYbWVP\]̀aY__Wb\fP_RdPkSZ_VŴ_SVPVdTVd\dZ_\P_SP
_RdPzXZdVfPkSZ\_V]̂_YSZPvWZW[dVfPWZUPhV̂RY_d̂_fP_RW_P_RdPkSZ_VŴ_SVPRW\Pl�oPVdeYdXdUPWZUPWTTVSedUP_RdafPl�oP
Ud_dVaYZdUPWZUPedVYcYdUPaW_dVYWb\fPcYdbUPadW\]VdadZ_\PWZUPcYdbUP̂SZ\_V]̂_YSZP̂VY_dVYWPVdbW_dUP_RdVd_SfPSVPXYbbPUSP\SfPWZUP
l�oP̂Rd̂gdUPWZUP̂SSVUYZW_dUP_RdPYZcSVaW_YSZP̂SZ_WYZdUPXY_RYZP\]̂RP\]̀aY__Wb\PXY_RP_RdPVdq]YVdadZ_\PScP_RdPySVgPWZUP
ScP_RdPkSZ_VŴ_PtŜ]adZ_\iPrRdPkSZ_VŴ_SVP\RWbbP̀dPVd\TSZ\ỲbdPcSVPedVYcŶW_YSZPScPcYdbUPUYadZ\YSZ\PWZUP̂SZUY_YSZ\PWZUP
\RWbbPc]VZY\RP\]̂RPYZcSVaW_YSZP_SP_RdPhV̂RY_d̂_PXRdZPVdq]d\_dUiP~dcSVdP_RdPkSZ_VŴ_SVPTVŜddU\PXY_RP_RdPySVgPYZP
q]d\_YSZfP_RdPkSZ_VŴ_SVP\RS]bUPcYdbUPedVYcnPWbbPUYadZ\YSZ\iP�ZP̂W\dPScPUS]̀_PẀS]_PUYadZ\YSZ\fP_RdPkSZ_VŴ_SVP\RS]bUP
ZS_YcnP_RdPhV̂RY_d̂_PYaadUYW_dbnPcSVPYZ\_V]̂_YSZ\i

IJKLMNL�PrRdPkSZ_VŴ_SVP\RWbbPTdVcSVaPZSPTSV_YSZPScP_RdPySVgPcSVPXRŶRP_RdPkSZ_VŴ_PtŜ]adZ_\PVdq]YVdP\]̀aY__WbPWZUP
VdeYdXPScPQRSTPtVWXYZ[\fPwVSU]̂_PtW_WfPQWaTbd\fPSVP\YaYbWVP\]̀aY__Wb\fP]Z_YbP_RdPVd\Td̂_YedP\]̀aY__WbPRW\P̀ddZP
VdeYdXdUPWZUPWTTVSedUP̀nP_RdPhV̂RY_d̂_iPjd\]̀aY\\YSZPScPVdxd̂_dUPUŜ]adZ_\P\RWbbP̀dPTdVcSVadUPXY_RYZP��P̂WbdZUWVP
UWn\fPSVP\SSZdVPYcPVdq]YVdUP̀nP_RdPTVS[Vd\\PScP̂SZ\_V]̂_YSZiP|SP̂bWYaPcSVPUdbWnPSVP̂S\_P\RWbbP̀dPŴ d̂T_dUPW\PWPVd\]b_PScP
Vdxd̂_dUP\]̀aY__WbPUŜ]adZ_\iP�cP_RdPhV̂RY_d̂_PY\PVdq]YVdUP_SPVdeYdXP_RdPkSZ_VŴ_SV{\P\]̀aY__WbPaSVdP_RWZP_XŶdfP_RdP
kSZ_VŴ_SVP\RWbbP̀dWVP_RdP̂S\_PWZUPdsTdZ\dPW\\ŜYW_dUPXY_RP\]̂RPWUUY_YSZWbPVdeYdXPW\P\d_PcSV_RPYZP_RdPwVSxd̂_PvWZ]Wbi

IJKLMNL�PrRdPySVgP\RWbbP̀dPYZPŴ ŜVUWẐdPXY_RPWTTVSedUP\]̀aY__Wb\PdŝdT_P_RW_P_RdPkSZ_VŴ_SVP\RWbbPZS_P̀dPVdbYdedUPScP
Vd\TSZ\ỲYbY_nPcSVPUdeYW_YSZ\PcVSaPVdq]YVdadZ_\PScP_RdPkSZ_VŴ_PtŜ]adZ_\P̀nP_RdPhV̂RY_d̂_{\PWTTVSeWbPScPQRSTP
tVWXYZ[\fPwVSU]̂_PtW_WfPQWaTbd\PSVP\YaYbWVP\]̀aY__Wb\P]Zbd\\P_RdPkSZ_VŴ_SVPRW\P\Td̂YcŶWbbnPYZcSVadUP_RdP
kSZ\_V]̂_YSZPvWZW[dVPWZUPhV̂RY_d̂_PYZPXVY_YZ[PScP\]̂RPUdeYW_YSZPW_P_RdP_YadPScP\]̀aY__WbPWZUPl�oP_RdPhV̂RY_d̂_PRW\P
[YedZPXVY__dZPWTTVSeWbP_SP_RdP\Td̂YcŶPUdeYW_YSZPW\PWPaYZSVP̂RWZ[dPYZP_RdPySVgfPSVPl�oPWPkRWZ[dPzVUdVPSVPkSZ\_V]̂_YSZP
kRWZ[dPtYVd̂_YedPRW\P̀ddZPY\\]dUPW]_RSVY�YZ[P_RdPUdeYW_YSZiPrRdPkSZ_VŴ_SVP\RWbbPZS_P̀dPVdbYdedUPScPVd\TSZ\ỲYbY_nPcSVP
dVVSV\PSVPSaY\\YSZ\PYZPQRSTPtVWXYZ[\fPwVSU]̂_PtW_WfPQWaTbd\PSVP\YaYbWVP\]̀aY__Wb\P̀nP_RdPhV̂RY_d̂_{\PWTTVSeWbP
_RdVdSci

IJKLMNL�PrRdPkSZ_VŴ_SVP\RWbbPUYVd̂_P\Td̂YcŶPW__dZ_YSZfPYZPXVY_YZ[PSVPSZPVd\]̀aY__dUPQRSTPtVWXYZ[\fPwVSU]̂_PtW_WfP
QWaTbd\PSVP\YaYbWVP\]̀aY__Wb\fP_SPVdeY\YSZ\PS_RdVP_RWZP_RS\dPVdq]d\_dUP̀nP_RdPkSZ\_V]̂_YSZPvWZW[dVPWZUPhV̂RY_d̂_PSZP
TVdeYS]\P\]̀aY__Wb\iP�ZP_RdPẀ\dẐdPScP\]̂RPXVY__dZPZS_ŶdfP_RdPhV̂RY_d̂_{\PWTTVSeWbPScPWPVd\]̀aY\\YSZP\RWbbPZS_PWTTbnP_SP
\]̂RPVdeY\YSZ\iPjd\]̀aY\\YSZPScPVdxd̂_dUPUŜ]adZ_\P\RWbbP̀dPTdVcSVadUPXY_RYZP_dZPl��oP̂WbdZUWVPUWn\iP|SP̂bWYaPcSVP
UdbWnPSVP̂S\_P\RWbbP̀dPŴ d̂T_dUPW\PWPVd\]b_PScPVdxd̂_dUPUŜ]adZ_\i

IJKLMNLM�PrRdPkSZ_VŴ_SVP\RWbbPZS_P̀dPVdq]YVdUP_SPTVSeYUdPTVScd\\YSZWbP\dVeŶd\P_RW_P̂SZ\_Y_]_dP_RdPTVŴ_ŶdPScP
WV̂RY_d̂_]VdPSVPdZ[YZddVYZ[P]Zbd\\P\]̂RP\dVeŶd\PWVdP\Td̂YcŶWbbnPVdq]YVdUP̀nP_RdPkSZ_VŴ_PtŜ]adZ_\PcSVPWPTSV_YSZPScP
_RdPySVgPSVP]Zbd\\P_RdPkSZ_VŴ_SVPZddU\P_SPTVSeYUdP\]̂RP\dVeŶd\PYZPSVUdVP_SP̂WVVnPS]_P_RdPkSZ_VŴ_SV{\PVd\TSZ\ỲYbY_Yd\P
cSVP̂SZ\_V]̂_YSZPadWZ\fPad_RSU\fP_d̂RZYq]d\fP\dq]dẐd\PWZUPTVŜdU]Vd\iPrRdPkSZ_VŴ_SVP\RWbbPZS_P̀dPVdq]YVdUP_SP
TVSeYUdPTVScd\\YSZWbP\dVeŶd\PYZPeYSbW_YSZPScPWTTbŶẀbdPbWXi
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IJKLMNLMOLMPQRPSTURVWWXUYZ[P\VWX]YPWVT̂X_VWPUTP_VT̀XRX_Z̀XUYWPabPZP\VWX]YPSTURVWWXUYZ[PTV[Z̀V\P̀UPWbẀVcWdPcZ̀VTXZ[WdPUTP
VefXScVỲPZTVPWSV_XRX_Z[[bPTVefXTV\PURP̀gVPhUỲTZ_̀UTPabP̀gVPhUỲTZ_̀PiU_fcVỲWdP̀gVPjkYVTPZY\P̀gVPlT_gX̀V_̀PkX[[P
WSV_XRbPZ[[PSVTRUTcZY_VPZY\P\VWX]YP_TX̀VTXZP̀gZ̀PWf_gPWVT̂X_VWPcfẀPWZ̀XWRbmPngVPhUỲTZ_̀UTPWgZ[[PaVPVỲX̀[V\P̀UPTV[bPfSUYP
g̀VPZ\VefZ_bPZY\PZ__fTZ_bPURP̀gVPSVTRUTcZY_VPZY\P\VWX]YP_TX̀VTXZPSTÛX\V\PXYP̀gVPhUỲTZ_̀PiU_fcVỲWmPngVP
hUỲTZ_̀UTPWgZ[[P_ZfWVPWf_gPWVT̂X_VWPUTP_VT̀XRX_Z̀XUYWP̀UPaVPSTÛX\V\PabPZYPZSSTUSTXZ̀V[bP[X_VYWV\P\VWX]YPSTURVWWXUYZ[dP
kgUWVPWX]YZ̀fTVPZY\PWVZ[PWgZ[[PZSSVZTPUYPZ[[P\TZkXY]WdP_Z[_f[Z̀XUYWdPWSV_XRX_Z̀XUYWdP_VT̀XRX_Z̀XUYWdPogUSPiTZkXY]WdPZY\P
ÙgVTPWfacX̀̀Z[WPSTVSZTV\PabPWf_gPSTURVWWXUYZ[mPogUSPiTZkXY]WdPZY\PÙgVTPWfacX̀̀Z[WPTV[Z̀V\P̀UP̀gVPpUTqdP\VWX]YV\PUTP
_VT̀XRXV\PabPWf_gPSTURVWWXUYZ[dPXRPSTVSZTV\PabPÙgVTWdPWgZ[[PaVZTPWf_gPSTURVWWXUYZ[rWPkTX̀̀VYPZSSTÛZ[PkgVYPWfacX̀̀V\P̀UP
g̀VPlT_gX̀V_̀mPngVPjkYVTPZY\P̀gVPlT_gX̀V_̀PWgZ[[PaVPVỲX̀[V\P̀UPTV[bPfSUYP̀gVPZ\VefZ_bPZY\PZ__fTZ_bPURP̀gVPWVT̂X_VWdP
_VT̀XRX_Z̀XUYWdPZY\PZSSTÛZ[WPSVTRUTcV\PUTPSTÛX\V\PabPWf_gP\VWX]YPSTURVWWXUYZ[WdPSTÛX\V\P̀gVPjkYVTPZY\PlT_gX̀V_̀P
gẐVPWSV_XRXV\P̀UP̀gVPhUỲTZ_̀UTP̀gVPSVTRUTcZY_VPZY\P\VWX]YP_TX̀VTXZP̀gZ̀PWf_gPWVT̂X_VWPcfẀPWZ̀XWRbmPsfTWfZỲP̀UP̀gXWP
oV_̀XUYPtmuvmuwdP̀gVPlT_gX̀V_̀PkX[[PTV̂XVkPZY\PZSSTÛVPUTP̀ZqVPÙgVTPZSSTUSTXZ̀VPZ_̀XUYPUYPWfacX̀̀Z[WPUY[bPRUTP̀gVP
[XcX̀V\PSfTSUWVPURP_gV_qXY]PRUTP_UYRUTcZY_VPkX̀gPXYRUTcZ̀XUYP]X̂VYPZY\P̀gVP\VWX]YP_UY_VS̀PVxSTVWWV\PXYP̀gVPhUỲTZ_̀P
iU_fcVỲWm

IJKLMNLMOLNPQRP̀gVPhUỲTZ_̀PiU_fcVỲWPTVefXTVP̀gVPhUỲTZ_̀UTrWP\VWX]YPSTURVWWXUYZ[P̀UP_VT̀XRbP̀gZ̀P̀gVPpUTqPgZWPaVVYP
SVTRUTcV\PXYPZ__UT\ZY_VPkX̀gP̀gVP\VWX]YP_TX̀VTXZdP̀gVPhUỲTZ_̀UTPWgZ[[PRfTYXWgPWf_gP_VT̀XRX_Z̀XUYWP̀UP̀gVPhUYẀTf_̀XUYP
yZYZ]VTPZY\PlT_gX̀V_̀PZ̀P̀gVP̀XcVPZY\PXYP̀gVPRUTcPWSV_XRXV\PabP̀gVPlT_gX̀V_̀m

IJKLMNLMMPngVPlT_gX̀V_̀rWPTV̂XVkPURP̀gVPhUỲTZ_̀UTrWPWfacX̀̀Z[WPkX[[PaVP[XcX̀V\P̀UPVxZcXYZ̀XUYPURPZYPXYX̀XZ[PWfacX̀̀Z[P
ZY\PUYVPTVWfacX̀̀Z[mPngVPjkYVTPXWPVỲX̀[V\P̀UPUàZXYPTVXcafTWVcVỲPRTUcP̀gVPhUỲTZ_̀UTPRUTPZcUfỲWPSZX\P̀UP̀gVP
lT_gX̀V_̀PRUTPV̂Z[fZ̀XUYPURPZ\\X̀XUYZ[PTVWfacX̀̀Z[Wm

IJKLMKJz{|J}~J���|
IJKLMKLMPngVPjkYVTPWgZ[[PYÙPaVP[XZa[VP̀UP̀gVPhUỲTZ_̀UTdPWfa_UỲTZ_̀UTWPURPZYbP̀XVTdPWfSS[XVTWdP̀gVXTPVcS[UbVVWPUTP
ZYbUYVPV[WVPkX̀gPTVWSV_̀P̀UP̀gVP_UY\X̀XUYPURP̀gVPsTU�V_̀PWX̀VmPngVPjkYVTPWgZ[[PgẐVP̀gVPTX]g̀P̀UPTVRfWVPZ\cX̀̀ZY_VP̀UP̀gVP
WX̀VP̀UPZYbPZ]VỲPUTPVcS[UbVVPURP̀gVPhUỲTZ_̀UTdPX̀WPWfa_UỲTZ_̀UTWPURPZYbP̀XVTdPUTPX̀WPWfSS[XVTWPkgUWVPSTVWVY_VP̀gVP
jkYVTP\VVcWPgUẀX[VP̀UP̀gVPjkYVTrWPXỲVTVẀWmPngVPhUỲTZ_̀UTPWgZ[[P_UYRXYVPUSVTZ̀XUYWPZ̀P̀gVPWX̀VP̀UPZTVZWPSVTcX̀̀V\PabP
ZSS[X_Za[VP[ZkWdPẀZ̀f̀VWdPUT\XYZY_VWdP_U\VWdPTf[VWPZY\PTV]f[Z̀XUYWdPZY\P[ZkRf[PUT\VTWPURPSfa[X_PZf̀gUTX̀XVWPZY\P̀gVP
hUỲTZ_̀PiU_fcVỲWPZY\PWgZ[[PYÙPfYTVZWUYZa[bPVY_fcaVTP̀gVPWX̀VPkX̀gPcZ̀VTXZ[WPUTPVefXScVỲmPngVPfWVPURP̀gVP
jkYVTrWPZWWV̀WPZY\PSTUSVT̀bPZTVPVx̀TVcV[bP[XcX̀V\mPngVPhUỲTZ_̀UTPWgZ[[PRf[[bP_UcSTVgVY\P̀gVPXỲVỲPURP̀gVPhUỲTZ_̀P
iU_fcVỲWPSVT̀ZXYXY]P̀UPWX̀VPZY\PafX[\XY]P[XcX̀Z̀XUYWPXY_[f\XY]dPkX̀gUf̀P[XcX̀Z̀XUYdPiX̂XWXUYPuPoSV_XRX_Z̀XUYWPWV_̀XUYWdP
g̀VPSgZWV\P_UYẀTf_̀XUYPS[ZYdPZY\P̀gVPWX̀VPWZRV̀bPZY\P[U]XẀX_WPS[ZY�W�m

IJKLMKLNPngVPhUỲTZ_̀UTPWgZ[[P_UUT\XYZ̀VP̀gVPhUỲTZ_̀UTrWPUSVTZ̀XUYWPkX̀gdPZY\PWV_fTVP̀gVPZSSTÛZ[PURdP̀gVPhUYẀTf_̀XUYP
yZYZ]VTPaVRUTVPfWXY]PZYbPSUT̀XUYPURP̀gVPWX̀Vm

IJKLMKLKPngVPhUỲTZ_̀UTPWgZ[[PSVTRUTcPZY\PWgZ[[PVYWfTVP̀gZ̀PZ[[Pofa_UỲTZ_̀UTWPZY\PWfSS[XVTWPSVTRUTcPZ[[PpUTqPXYPZP
cZYYVTP̀gZ̀PSVTcX̀WPTVZWUYZa[VPZ__VWWP̀UP̀gVPsTU�V_̀PWX̀VPZY\P̀UPZ[[PZ\�Z_VỲPSTVcXWVWmPngVPhUỲTZ_̀UTPWgZ[[PYÙdPZY\P
WgZ[[PYÙPSVTcX̀PZYbPofa_UỲTZ_̀UTPUTPWfSS[XVTP̀UdP_UY\f_̀P̀gVPpUTqPXYPZPcZYYVTP̀gZ̀P\XẀfTaWPUTP̀gZ̀P_Uf[\PaVP
TVZWUYZa[bPZỲX_XSZ̀V\P̀UP\XẀfTaPUSVTZ̀XUYWPZY\PSVTWUYWP[U_Z̀V\PXYPUTPUYPSUT̀XUYWPURP̀gVPWX̀VPYÙPZRRV_̀V\PabP̀gVPpUTqmP
ngVPU__fSXV\PSUT̀XUYPURPZYbPURP̀gVPjkYVTrWPafX[\XY]WPWgZ[[PZ[kZbWP_UcS[bPkX̀gP̀gVPcXYXcfcPTVefXTVcVỲWPYV_VWWZTbP
ÙPcZXỲZXYPZP_VT̀XRX_Z̀VPURPU__fSZY_bm

IJKLMKL�PhUYẀTf_̀XUYP�f[VWPZY\P�V]f[Z̀XUYWmPngVPRU[[UkXY]PTf[VWPZY\PTV]f[Z̀XUYWPWgZ[[PaVPUaWVT̂V\PZY\PVYRUT_V\PabP
Z[[PhUỲTZ_̀UTWPXYP_UYYV_̀XUYPkX̀gPZ[[PSgZWVWPURP̀gVPpUTq�

LM QYPZ__UT\ZY_VPkX̀gP�VkP�UTqPòZ̀VP[ZkdPWcUqXY]PXWPSTUgXaX̀V\PZYbkgVTVPUYPW_gUU[PSTUSVT̀bmP�XU[Z̀UTWP
kX[[PaVPWfa�V_̀P̀UPZTTVẀPZY\�UTPRXYVPURP�udwwwPSVTPU__fTTVY_VmP�UPZ[_UgU[X_PaV̂VTZ]VWPUTP_UỲTU[[V\P
WfaẀZY_VWPZTVPSVTcX̀̀V\PUYPW_gUU[PSTUSVT̀bdPZY\PSVTWUYWPfY\VTP̀gVPXYR[fVY_VPURPZ[_UgU[X_PaV̂VTZ]VWPUTP
_UỲTU[[V\PWfaẀZY_VWPcZbPYÙPVỲVTPXYPUTPTVcZXYPUYPW_gUU[PSTUSVT̀bm

LN QYPZ__UT\ZY_VPkX̀gP̀gVP�YX̀V\PòZ̀VWP�fY��TVVPo_gUU[P�UYVWPl_̀PURPu���dPYUPRXTVZTcWPZTVPSVTcX̀̀V\P
kX̀gXYPudwwwPRVV̀PURPZYbPW_gUU[PafX[\XY]dPkX̀gP_VT̀ZXYP[XcX̀V\PVx_VS̀XUYWPZWPWV̀PRUT̀gP̀gVTVXYmPQYPZ\\X̀XUYP
ÙPWf_gP[XcX̀Z̀XUYWdPYUPRXTVZTcWPWgZ[[PaVPaTUf]g̀PUYPW_gUU[PSTUSVT̀bPkX̀gUf̀P̀gVPjkYVTrWPVxSTVWWPSTXUTP
_UYWVỲm

LK lSSTUSTXZ̀VPSTÙV_̀X̂VP]VZTP�gZT\PgZ̀WdPWZRV̀bPWgUVWdP]U]][VWdPV̀_m�PZTVP̀UPaVPkUTYPZWPTVefXTV\PabPjo�lP
ẀZY\ZT\WdP̀gVP�VkP�UTqPòZ̀VPiVSZT̀cVỲPURP�ZaUTdPZY\PSTf\VỲPSTZ_̀X_VmPogXT̀WPZTVP̀UPaVPkUTYPZ̀PZ[[P
X̀cVWmP�UPWgUT̀PSZỲWPZTVPSVTcX̀̀V\mP
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IJ KLMNOPQRSLNTUSNVRPRNWLXOOQSOQWXYPNZXL[VX[P\NSQNTUSNWRN]WRQVOYŴPNYSNYUPNR_USSZNPL̂WQSL̀ PLY\NTWZZNaPN
aXLLP]NbQS̀ NYUPNRWYPc

cd eUPNfSLYQX_YSQgRNOPQRSLLPZNRUXZZNLSYN_SL̂PQRPNTWYUNR_USSZNP̀OZSMPPR\NRYV]PLYRNXL]NSQNZS_XZNQPRW]PLYRc
Ih KZZNOPQRSLRNSLNYUPNiQSjP_YNRWYPNTWZZN_S̀ OZMNTWYUNXZZNQPXRSLXaZPNWLRYQV_YWSLRNQP[XQ]WL[N_SL]V_YNXL]N

RXbPYMNTUW_UNXQPN[ŴPLNaMNYUPNKQ_UWYP_Y\NYUPNfSLRYQV_YWSLNkXLX[PQNSQNYUPNlTLPQgRNR_USSZN
X]̀ WLWRYQXYSQRc

Im KZZN_SLRYQV_YWSLǸXYPQWXZRNRUXZZNaPNRYSQP]NWLNXNRXbPNXL]NRP_VQPǸXLLPQcNnSN]PZŴPQWPRNTWZZNaPNXZZSTP]N
]VQWL[NR_USSZNaVRN]QSONSbbNSQNOW_oNVONUSVQRNXRN]PYPQ̀WLP]NaMNYUPNlTLPQcNKZZN]PZŴPQWPRNRUXZZNaPN
R_UP]VZP]NXL]N_SSQ]WLXYP]NTWYUNYUPNfSLRYQV_YWSLNkXLX[PQNXL]NYUPNlTLPQgRNRP_VQWYMN]POXQỲPLYcN
pLPqOP_YP]NSQNVL_SSQ]WLXYP]N]PZŴPQWPRǸXMNaPNYVQLP]NXTXMNaMNYUPNlTLPQNSQNYUPNfSLRYQV_YWSLN
kXLX[PQNXYNYUPN]WR_QPYWSLNSQNLP_PRRWYMNSbNYUPNlTLPQcNeUPNlTLPQgRNPLbSQ_P̀PLYNSbNYUWRNOQŜWRWSLNRUXZZN
LSYNaPN_SLRYQVP]NaMNYUPNfSLYQX_YSQNSQNrVa_SLYQX_YSQNXRNYUPNaXRWRNbSQNXN_ZXẀNSbN]PZXMNWLNYẀPNSQN
S̀LPYXQMN]X̀X[PRNXZZP[P]NYSNUX̂PNaPPLNWL_VQQP]NXRNXNQPRVZYNSbNQPbVRXZNSbN]PZŴPQMc

cs pRPNSbNYUPNPqWRYWL[NaVWZ]WL[NbX_WZWYWPRN]VQWL[N_SLRYQV_YWSLNWRNOQSUWaWYP]\NROP_WbW_XZZMNWL_ZV]WL[NYSWZPYN
QSS̀ R\NYPZPOUSLPRNXL]NTXYPQNbSVLYXWLRcN

ct eUPNfSLYQX_YSQgRNR_UP]VZPNRUXZZNXZZSTNbSQNaZX_oSVYN]XYPRN]VQWL[NTUW_UNLSNLSWRMNuSQoNTWZZNaPNXZZSTP]\N
XRN]PYPQ̀WLP]NaMNYUPNfSLRYQV_YWSLNkXLX[PQcNeUPNfSLYQX_YSQǸXMN_SLRVZYNYUPNlTLPQgRNR_USSZN_XZPL]XQN
bSQNXZZNYPRYNXL]NPqX̀WLXYWSLN]XYPR\NaVYNYUPRPN]XYPRNXQPNRVajP_YNYSN_UXL[Pc

Ivw eSN[XWLNX__PRRNYSNYUPNuSQo\NPLYQXL_PRNXL]NOXQoWL[NXQPXRNTWZZNaPN]PRW[LXYP]NaMNYUPNlTLPQNbSQNYUPN
fSLYQX_YSQgRNVRPcNKLMN̂PUW_ZPRNSQNYQV_oRNWLNLSLx]PRW[LXYP]NXQPXRǸXMNaPNYSTP]NXYNYUPNfSLYQX_YSQgRN
PqOPLRPcNyXYPRNRUXZZNXZTXMRNaPNZS_oP]NVLZPRRNXNTSQoPQNWRNWLNXYYPL]XL_PNYSNOQP̂PLYNVLXVYUSQWzP]NPLYQMc

Ivv rUSVZ]NWYNaP_S̀ PNLP_PRRXQMNYSNSaYXWLNX__PRRNYSNYUPNPqWRYWL[NaVWZ]WL[N]VQWL[N_SLRYQV_YWSLNUSVQRNbSQN
P̀XRVQP̀PLYRNSQNSYUPQNLSLx]WRQVOYŴPNTSQo\NYUPNfSLYQX_YSQNRUXZZNaPNPR_SQYP]NaMNYUPNfSLRYQV_YWSLN
kXLX[PQcNN

Iv{ KZZNOPQRSLRǸVRYNTPXQNOUSYSNW]PLYWbW_XYWSLNaX][PRNXYNXZZNYẀPRNTUWZPNTSQoWL[NXYNYUPNRWYPcN|]PLYWbW_XYWSLN
aX][PRǸVRYNaPNOQŜW]P]NaMNYUPNfSLYQX_YSQNbSQNWYRNOPQRSLLPZ\NWL_ZV]WL[NRVa_SLYQX_YSQR\N_SLRVZYXLYR\N
ŴRWYSQRNXL]NSYUPQRc

Iv} nSNXRaPRYSRN_SLYXWLWL[NOQS]V_YRNXQPNYSNaPNVRP]NXLMTUPQPNSLNYUWRNiQSjP_Yc
IvJ nSNZPX]N_SLYXWLWL[NOQS]V_YRNXQPNYSNaPNVRP]NXLMTUPQPNSLNYUWRNiQSjP_Yc
Ivd KRaPRYSRǸXLWbPRYRNRUSTWL[NYUPNZS_XYWSLRNSbNXZZNoLSTLNXRaPRYSRNaPXQWL[ǸXYPQWXZRNXQPNX̂XWZXaZPNWLNPX_UN

aVWZ]WL[\NXL]NRUSVZ]NaPN_SLRVZYP]NOQWSQNYSNYUPN_S̀ P̀L_P̀PLYNSbNXLMNTSQo\NWL_ZV]WL[NaVYNLSYNZẀWYP]NYSN
]P̀SZWYWSLc

Ivh ~P̀SZWYWSLNWRNYSNS__VQNSLZMNTUPLNYUPNaVWZ]WL[NWRNVLS__VOWP]cN~VRYNOXQYWYWSLRNXL]NLP[XYŴPNXWQNXQPNYSNaPN
WLRYXZZP]NOQWSQNYSN_S̀ P̀L_WL[N]P̀SZWYWSLcNeUPNfSLYQX_YSQǸVRYNSaYXWLNfSLRYQV_YWSLNkXLX[PQNXOOQŜXZN
SLN]VRYNOXQYWYWSLRNXL]NLP[XYŴPNXWQNOQWSQNYSN_S̀ P̀L_WL[N]P̀SZWYWSLNTSQocN~PaQWRNRUXZZNaPNQP̀ ŜP]NaMN
VRWL[NXLNPL_ZSRP]N_UVYPNSQNRẀWZXQNRPXZP]NRMRYP̀c

Ivm �X�iQWSQNYSNYUPN_S̀ P̀L_P̀PLYNSbNuSQo\NYUPNfSLYQX_YSQǸVRYNRVà WYN_SLRYQV_YWSLNOZXLR\NTUW_UNRUSTN
YUPNZS_XYWSLNSbN]VRYNOXQYW_ZPR\NPqUXVRYN�NbQPRUNXWQNbXLRNXL]N]PR_QWaPNWLN]PYXWZNYUPNSOPQXYWSLNOQS_P]VQPRN
]VQWL[N]P̀SZWYWSLNXL]N_SLRYQV_YWSLNTUW_UǸXMN[PLPQXYPN]VRYc
�a�KZZNPLYQXL_PRNYSN_ZXRRQSS̀ RNRUXZZNaPNRPXZP]NTWYUNXYNZPXRYN�ǸWZcNOSZMPYUMZPLPNRUPPYWL[NYSNOQP̂PLYN]VRYN
_QPXYP]NaMN]P̀SZWYWSLNXL]N_SLRYQV_YWSLNTSQoNbQS̀ NPLYPQWL[NYUPN_ZXRRQSS̀ RcN�LYQXL_PRNXL]NP[QPRRNYSNYUPN
TSQoNzSLPNRUXZZNaPN_ŜPQP]NTWYUNXNYQWOZPNbZXON�ǸWZcNOSZMPYUMZPLPN]SSQTXMNYSNXZZSTNX__PRRNYSNYUPNXQPXN
TWYUSVYNYUPNQPZPXRPNSbN]VRYcNeUPNfSLYQX_YSQNWR\NX]]WYWSLXZZM\NQPROSLRWaZPNbSQNXZZN]PaQWRNXL]N]VRYN
WLbWZYQXYWL[NX]jX_PLYNXL]NVL]WRYVQaP]NXQPXRNSbNYUPNaVWZ]WL[c
�_�rUVYN]STLNXL]NZS_oNSVYNXZZNPZP_YQW_XZNXL]N��KfNWLNYUPNTSQoNXQPXcNfVY\N_XO\NXL]NRPXZNXZZN]V_YNTSQoN
TUPQPNWYNPLYPQRNYUPNTSQoNXQPXNbQS̀ NXLSYUPQNROX_PcNKZZN]V_YNTSQoNXL]N_SL]VWYNTWYUWLNYUPNROX_PNRUXZZNaPN
QP̀ ŜP]N]VQWL[N]P̀SZWYWSLNTSQoc
�]�eUPNfSLYQX_YSQNRUXZZNWLRYXZZN]VRYNOQSYP_YWSLNaXQQWPQRNXL]NOSZMNRUPPYWL[cNeUPQPNRUXZZNaPNLSNSQN
ẀLẀV̀ N]X̀X[PNYSNX]jX_PLYNRVQbX_PRcNeUPNfSLYQX_YSQNWRNQPROSLRWaZPNYSNQPOXWQNXLMN]X̀X[PNYSNPqWRYWL[N
RVQbX_PRcN

Ivs iXWLYWL[NSQNSYUPQN_UP̀W_XZNXOOZW_XYWSLRNRUXZZNaPN]SLPNWLNYUPNlTLPQgRNPqWRYWL[NaVWZ]WL[NSLZMNTUPLNWYNWRN
VLS__VOWP]cNrYSQX[PNSbN_UP̀W_XZRNXL]NOXWLYWL[NRUXZZNaPNSVYRW]PNYUPNlTLPQgRNPqWRYWL[NSQNLPTNRYQV_YVQPR\N
XL]NRUXZZNbSZZSTǸXLVbX_YVQPQgRNRYSQX[PN[VW]PZWLPRc

Ivt lqM[PLNSQNSYUPQN[XRN_SLYXWLPQRNRUXZZNaPNOQSOPQZMNRYSQP]NXL]NRP_VQP]NOPQNlr�KNQP�VWQP̀PLYR\NYSNYUPN
RXYWRbX_YWSLNSbNYUPNfSLRYQV_YWSLNkXLX[PQcN�XWZVQPNYSN]SNRSNTWZZNQPRVZYNWLNXN����NaX_ox_UXQ[P\NOPQN
S__VQQPL_Pc
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IJK LMNOPQRSTUVSQTOWXOTNXYQRXWZ[NO\QTOV[NURWR]OWSXOQ̂RO_USNTWU[XOUR̀ÒNZTWXaObUW[cTNOSQO_UWRSUWROUOV[NURO
Q̂TdOXWSNÒUW[eÔW[[OTNXc[SOWROQSMNTXOYNT\QT_WR]OSMNÔQTdOUSOSMNOf̂ RNTgXOTNhcNXSiOUR̀OSMNOPQRSTUVSQTÔW[[O
ZNOZUVdVMUT]ǸO\QTOSMNOV[NURWR]OVQXSOY[cXOVQRXSTcVSWQROÙ_WRWXSTUSWQRO\NNXaOLMWXO_UeOZNÒQRNÔWSMQcSO
SMNOSeYWVU[Ojk̀UeORQSWVNOSQOSMNOPQRSTUVSQTa

lJm LMNOPQRSTUVSQTO_cXSOXNR̀OUOhcU[W\WǸOTNYTNXNRSUSWnNiOdRQ̂[Ǹ]NUZ[NOWROSMNOoTQpNVSOUR̀OUcSMQTWqǸOSQO
_UdNÒNVWXWQRXOQROZNMU[\OQ\OSMNOPQRSTUVSQTiOSQONnNTeOoTQpNVSO_NNSWR]a

lJJ LMNOPQRSTUVSQTOXMU[[OVQQYNTUSNÔWSMOSMNOf̂ RNTgXOXVMQQ[OYTWRVWYU[OUR̀OVcXSQ̀WU[OXSU\\rOMQ̂NnNTiOW\OUReO
Ù ẀSWQRU[ÔQTdOWXOTNhcNXSǸOSMNOPQRSTUVSQTOXMU[[ORQSOYTQVNǸOcR[NXXÔTWSSNROUYYTQnU[OWXOTNVNWnǸO\TQ_O
SMNOf̂ RNTaOLMNOPQRSTUVSQTÔW[[ORQSOZNOVQ_YNRXUSǸO\QTOUReOÙ ẀSWQRU[ÔQTdOYNT\QT_ǸÔWSMQcSOSMNO
f̂ RNTgXOYTWQTÔTWSSNROUYYTQnU[a

lJs tN[WnNTWNXOXNRSOSQOSMNOoTQpNVSOXWSNÔW[[ORQSOZNOXW]RǸO\QTOQTOcR[QÙǸOZeOSMNOf̂ RNTaOLMNeÔW[[OZNÒWTNVSǸO
SQOSMNOVQRXSTcVSWQROXWSNOUR̀OW\ORQON_Y[QeNNOWXOQROXWSNiOSMNÒN[WnNTeÔW[[OZNOTNpNVSǸiOUSOSMNOPQRSTUVSQTgXO
NuYNRXNa

lJv LMNOwNRNTU[OPQRXSTcVSWQROPQRSTUVSQTOXMU[[OZNOTNXYQRXWZ[NO\QTO_URU]WR]ÒcXSOUR̀ÒWTSaOfROSMNONuSNTWQTiO
XWSNOXMU[[OZNÔUSNTǸÒQ̂RO\TNhcNRS[eOSQOYTNnNRSÒcXSOV[Qc̀XO\TQ_OTWXWR]aOxSTNNSXOXMU[[OZNO_UWRSUWRǸO
V[NUROYNTOSMNOPQRXSTcVSWQROyURU]NTgXOTNhcNXSa

lJz {[[OMQSOSUTOTQQ\WR]OXMU[[OZNOWRXSU[[ǸOU\SNTOXVMQQ[OMQcTXOQTOQRÔNNdNR̀X|MQ[ẀUeXOQR[eaO}NSS[NXOXMU[[ORQSO
ZNO[WSOcRSW[OU[[OXSc̀NRSXOMUnNO[N\SOSMNOf̂ RNTgXOZcW[̀WR]a

lJ~ LMNOPQRSTUVSQTOXMU[[OXcZ_WSOUÔNNd[eÔQTdOXVMǸc[NOWR̀WVUSWR]ÔQTd̀UeXiÔQTdOMQcTXOUR̀O_URYQ̂NTO
U[[QVUSWQRa

lJ� �QOXSQTU]NOQ\O_USNTWU[XÔW[[OZNOYNT_WSSǸÔWSMWROSMNOf̂ RNTgXOZcW[̀WR]XOUSOUReOSW_NÒcTWR]OVQRXSTcVSWQRaO
LMNOPQRSTUVSQTO_cXSOYTQnẀNONuSNTWQTOXSQTU]NOVQRSUWRNTXÔMNROTNhcWTǸaOLMNOPQRSTUVSQTOXMU[[OZNO
TNXYQRXWZ[NO\QTOXNVcTWR]OUYYTQYTWUSNOXYUVNO\QTOWSXO_USNTWU[ÔWSMOSMNOPQRXSTcVSWQROyURU]NTOYTWQTOSQO
Ǹ[WnNTeaObWRU[O[QVUSWQROQ\OXSQTU]NOVQRSUWRNTXOXMU[[OZNÒNSNT_WRǸOZeOSMNOf̂ RNTOUR̀|QTOPQRXSTcVSWQRO
yURU]NTaO�\OWRXc\\WVWNRSOXYUVNOWXOUnUW[UZ[NOQROSMNOXWSNiOSMNOPQRSTUVSQTOXMU[[OYTQnẀNO[QVU[OQ\\kXWSNOXSQTU]NiO
XSQTU]NOVQRSUWRNTXiONSVaOUSOWSXOQ̂ROVQXSOUR̀ONuYNRXNaOxMQc[̀OUReOQ\OSMNO_USNTWU[OXSQTǸOQRkXWSNOQZXSTcVSO
SMNOYTQ]TNXXOQ\OUReOYQTSWQROQ\OSMNO�QTdOQTOSMNOoTQpNVSiOSMWXO_USNTWU[OXMU[[OZNOTN_QnǸOZeOSMNOPQRSTUVSQTO
ŴSMQcSOTNW_ZcTXN_NRSOQ\OVQXSiO\TQ_OY[UVNOSQOY[UVNOQTO\TQ_OSMNOYTN_WXNXiOUXOSMNOPQRXSTcVSWQROyURU]NTO
_UeÒWTNVSaO

lJ� LMNOwNRNTU[OPQRXSTcVSWQROPQRSTUVSQTOXMU[[OZNOTNXYQRXWZ[NO\QTO_UWRSUWRWR]OU[[OUYYTQYTWUSNOXWSNOXU\NSeO
XW]RU]Na

lJ� LMNOPQRSTUVSQTOXMU[[OZNOTNXYQRXWZ[NO\QTOYTQSNVSWR]OSMNOf̂ RNTgXOYTQYNTSeaO{[[ONuWXSWR]OXMTcZXiOSTNNXiO
[ÛRO\WuScTNXiOXVc[YScTNXOUR̀O_WXVN[[URNQcXONhcWY_NRSOXMU[[OZNOYTQSNVSǸOUSOU[[OSW_NXaO{ReOTN_QnU[XOQTO
TN[QVUSWQROQ\OXUẀOQZpNVSXiOW\OU[[Q̂ ǸOXMU[[OZNOUXÒWTNVSǸOZeOSMNOf̂ RNTOWRÔTWSWR]aOO

lsK LMNOwNRNTU[OPQRXSTcVSWQROPQRSTUVSQTOXMU[[OYTQnẀNOUR̀OXNTnWVNOYQTSUZ[NO[UnUSQTWNXO\QTOSMNÒcTUSWQROQ\O
VQRXSTcVSWQROUXOYTQnẀǸOWROSMNOPQRSTUVSOtQVc_NRSXaO�UnUSQTWNXOXMU[[OZNOXNTnWVǸOZeOSMNOwNRNTU[O
PQRXSTcVSWQROPQRSTUVSQTOQROUOTN]c[UTOZUXWXOSQO_UWRSUWROXURWSUTeOVQR̀WSWQRXa

lsm LMNOwNRNTU[OPQRXSTcVSWQROPQRSTUVSQTOXMU[[OYTQSNVSOU[[ONuWXSWR]OTQQ\XÒcTWR]OVQRXSTcVSWQROUR̀OXMU[[OZNO
TNXYQRXWZ[NO\QTOUReÒU_U]NOSQOTQQ\XÒcTWR]OVQRXSTcVSWQRaOLMNOwNRNTU[OPQRXSTcVSWQROPQRSTUVSQTOXMU[[O
_UdNOU[[OTNYUWTXOSQOUReÒU_U]ǸOUTNUXiOUXOTNhcWTǸOZeOSMNO_URc\UVScTNTOQ\OSMNOTQQ\OXeXSN_a

lsJ LMNOwNRNTU[OPQRXSTcVSWQROPQRSTUVSQTOXMU[[OZNOTNXYQRXWZ[NO\QTOYTQnẀWR]ÔNUSMNTkYTQQ\OYTQSNVSWQROQnNTO
U[[OTQc]MOQYNRWR]XiOWRV[c̀WR]ÔWR̀Q̂Xa

lss LMNOPQRSTUVSQTOXMU[[OZNOTNXYQRXWZ[NO\QTOVQR̀cVSWR]OYTNkVQRXSTcVSWQRÔU[dkSMTQc]MXOUR̀OnẀNQSUYWR]O
NuWXSWR]OVQR̀WSWQRXaOLMNOPQRSTUVSQTOXMU[[OXVMǸc[NOUOTNYTNXNRSUSWnNOQ\OZQSMOSMNOf̂ RNTOUR̀OSMNO
PQRXSTcVSWQROyURU]NTOSQOZNOYTNXNRSOUSOSMWXOSUYWR]aO�ROSMNOUZXNRVNOQ\OSMWXOTNVQT̀iOSMNOPQRSTUVSQTOXMU[[OZNO
TNXYQRXWZ[NO\QTOYUeWR]OSMNOVQXSXOUXXQVWUSǸÔWSMOUReOUR̀OU[[OTNYUWTXOWROUROUTNUÔMNTNOSMNOPQRSTUVSQTOWXO
Q̂TdWR]OQTOMUXÔQTdǸiOUXO_UeOZNÒNN_ǸORNVNXXUTeOZeOSMNOf̂ RNTOQTOSMNOPQRXSTcVSWQROyURU]NTa

asv yURc\UVScTNTXOyUSNTWU[OxU\NSeOtUSUOxMNNSXO�yxtx�OXMU[[OZNOUnUW[UZ[NOUSOSMNOXWSNO\QTOU[[OYTQ̀cVSXOcXǸO
WROSMNOoTQpNVSa

lsz �QÔNUYQRXOUTNOYNT_WSSǸOQROSMNOf̂ RNTgXOYTQYNTSeOZeO[ÛaO
ls~ �NWSMNTOSMNOPQRSTUVSQTORQTOUReOYNTXQROQROWSXOZNMU[\OXMU[[iOWROUReO_URRNTiONR]U]NOWRÒWXVTW_WRUSWQRiO

WRSW_ẀUSWQROQTOMUTUXX_NRSOQ\OUReOYNTXQROQROSMNOoTQpNVSOXWSNa
ls�OoTQYNTOUSSWTNOWXOTNhcWTǸO\QTOYNTXQRU[OXU\NSeOUR̀OV[QSMWR]O_cXSORQSOXNucU[[eONuY[WVWSOQTOVQRSUWRO_NXXU]NXO

Q\OUOnc[]UTORUScTNiÒWXTNXYNVS\c[OQ\ONSMRWVOQTOTN[W]WQcXO]TQcYXiOQTÔMWVMOYTQ_QSNOSMNOcXNOQ\OSQZUVVQiO
U[VQMQ[OQTÒTc]XaO

ls�OfR[eO_USNTWU[XOUR̀ONhcWY_NRSOSMUSOUTNOSQOZNOcXǸÒWTNVS[eOWROSMNO�QTdOXMU[[OZNOZTQc]MSOSQOUR̀OXSQTǸOQRO
SMNOoTQpNVSOXWSNOZeOSMNOPQRSTUVSQTaO{\SNTONhcWY_NRSOWXORQO[QR]NTOTNhcWTǸO\QTOSMNO�QTdiOWSOXMU[[OZNO
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IJKLIMNOPJQLKRQSPTJKLPMUQPVJKWQXMPYZMQ[PVJKMQXMZK\PKTPXK\YMJ]XMZK\PL̂MQJẐNYP̂\SPQ_]ZILQ\MPYMKJQSP̂MP
MUQPVJKWQXMPYZMQPTJKLP̀Q̂MUQJaPMUQTMaPŜL̂bQaP̂\SP̂NNPKMUQJP̂SRQJYZMOPZYPYKNQNOPMUQPJQYIK\YZcZNZMOPKTPMUQP
dK\MĴXMKJ[

efgPhUQPdK\MĴXMKJP̀ZNNPQ\Y]JQPMÛMPMUQPiKJjaP̂MP̂NNPMZLQYaPZYPIQJTKJLQSPZ\P̂PL̂\\QJPMÛMP̂TTKJSYPJQ̂YK\̂cNQP
X̂XQYYaPcKMUPRQUZX]N̂JP̂\SPIQSQYMJẐ\aPMKPMUQPYZMQPKTPMUQPiKJjP̂\SP̂NNP̂SŴXQ\MP̂JQ̂Y[PhUQPiKJjP̀ZNNPcQP
IQJTKJLQSPZ\PY]XUP̂PL̂\\QJPMÛMPI]cNZXP̂JQ̂YP̂SŴXQ\MPMKPMUQPYZMQPKTPMUQPiKJjP̀ZNNPcQPTJQQPTJKLP̂NNP
SQcJZYaPc]ZNSZ\bPL̂MQJẐNYP̂\SPQ_]ZILQ\MPNZjQNOPMKPX̂]YQPÛk̂JSK]YPXK\SZMZK\Y[PiZMUK]MPNZLZM̂MZK\PKTP
\̂OPKMUQJPIJKRZYZK\PKTPMUQPdK\MĴXMPlKX]LQ\MYaPMUQPdK\MĴXMKJP̀ZNNP]YQPZMYPcQYMPQTTKJMYPMKPLZ\ZLZkQP̂\OP
Z\MQJTQJQ\XQP̀ZMUPMUQPKXX]Î\XOPKJPcQ\QTZXẐNP]YQPKTPmnoP̂\OP̂JQ̂YP̂\SPc]ZNSZ\bYP̂SŴXQ\MPMKPMUQPYZMQPKTP
MUQPiKJjpPKJPmqoPMUQPr̀ \QJsYPc]ZNSZ\bPZ\PMUQPQRQ\MPKTPÎJMẐNPKXX]Î\XOaP̂YPLKJQPYIQXZTZX̂NNOPSQYXJZcQSP
Z\PtQXMZK\Pu[u[

evw hUQPdK\MĴXMKJPZYPJQ_]ZJQSPMKPIJKMQXMPZMYPK̀\PiKJjP̂\SP̀KJjP̂JQ̂YaPIJQXK\YMJ]XMZK\aPS]JZ\bP
XK\YMJ]XMZK\P̂\SPIKYMPXK\YMJ]XMZK\[

evx l]JZ\bPQyMQJZKJPJQ\KR̂MZK\P̀KJjaPKRQJUQ̂SPIJKMQXMZK\PYÛNNPcQPIJKRZSQSPTKJP̂\OPYZSQ̀ N̂jYPKJP̂JQ̂YP
ZLLQSẐMQNOPcQ\Q̂MUPMUQP̀KJjPYZMQPKJPY]XUP̂JQ̂YPYÛNNPcQPTQ\XQSPKTTP̂\SPIJKRZSQSP̀ZMUP̀ Ĵ\Z\bPYZb\YPMKP
IJQRQ\MPQ\MJO[

evz hUQPdK\MĴXMKJPYÛNNPQyQJMP]MLKYMPX̂JQP̂\SPSZNZbQ\XQP̀UQ\P̀KJjZ\bPZ\PKJP\Q̂JP̂\OPQyZYMZ\bPc]ZNSZ\bYPKJP
YZMQP̀KJj[PhUQP̂cYQ\XQPKTPIJKMQXMZK\P̂JK]\SPY]XUPZMQLYPYÛNNP\KMPQyX]YQPMUQPdK\MĴXMKJPTJKLPZMYPNẐcZNZMOP
MKPIJKRZSQPIJKMQXMZK\[P{\OPŜL̂bQPMKPQyZYMZ\bPc]ZNSZ\bYaPYZMQ̀KJjPKJPT̂XZNZMZQYPS]QPMKPMUQP̂XMZK\YPKJP
Z\̂XMZK\YPKTPMUQPdK\MĴXMKJPYÛNNPcQPJQÎZJQSPcOP̂\SPXÛJbQSPMKPMUQPdK\MĴXMKJ[

evf hUQPdK\MĴXMKJPYÛNNPcQPJQYIK\YZcNQPTKJPMUQPJQLKR̂NP̂\SPJQIN̂XQLQ\MPKTPQyZYMZ\bPXQZNZ\bPMZNQYP̂\SPbJZSPZ\P
ĴQ̂YPKTPMUQPQyZYMZ\bPc]ZNSZ\bP̀UQJQPZMYPiKJjPZYPJQ_]ZJQSP̂\SP\Q̀PXQZNZ\bYP̂JQP\KMPYXUQS]NQSPTKJP
Z\YM̂NN̂MZK\[P|\PMUQPQRQ\MPMÛMPMUQPQyZYMZ\bPXQZNZ\bYP̂JQPŜL̂bQSP̂\SPX̂\\KMPcQPJQIN̂XQSPMKPMUQP
ŶMZYT̂XMZK\PKTPMUQPr̀ \QJaPMUQPJQYIK\YZcNQPXK\MĴXMKJPYÛNNPcQPNẐcNQPTKJPMUQPXKYMYPKTPJQIN̂XZ\bPZ\PjZ\SaP
MUQPQyZYMZ\bPXQZNZ\bYP̀ZMUP\Q̀PMZNQP̂\SPbJZS[

evv hUQP}Q\QĴNPdK\YMJ]XMZK\PdK\MĴXMKJPYÛNNPIJKRZSQP\QXQYŶJOP̂\SPJQ_]ZJQSPYQX]JZMOPLQ̂Y]JQYPMKP
ŜQ_]̂MQNOPŶTQb]̂JSPMUQPXK\YMJ]XMZK\PYZMQPTJKLPR̂\ŜNZYLP̂\SPZ\MJ]YZK\PKTP]\̂]MUKJZkQSPIQJYK\Y[PhUQP
}Q\QĴNPdK\YMJ]XMZK\PdK\MĴXMKJPYÛNNPY]cLZMPZMYPLQ̂\YP̂\SPLQMUKSYPKTPYQX]JZMOPMKPMUQPdK\YMJ]XMZK\P
~ \̂̂bQJPTKJPJQRZQ̀P̂\SPXKLLQ\M[PhUQPVJKWQXMPYZMQPL]YMPcQPYQX]JQSPq�PUK]JYP̂PŜOaP�PŜOYP̂P̀QQjP
Z\XN]SZ\bPUKNZŜOY[PhUQP}Q\QĴNPdK\YMJ]XMZK\PdK\MĴXMKJsYPT̂ZN]JQPMKPYQX]JQPMUQPYZMQP̂YPJQ_]ZJQSPcOPMUZYP
ÎĴbĴIUP̀ZNNPJQY]NMPZ\PMUQPr̀ \QJPQ\b̂bZ\bPMUQPYQJRZXQYPKTPY]XUP\QXQYŶJOPIQJYK\\QNPYKP̂YPMKPIJKRZSQP
Y]XUPYQX]JZMO[P�KP\KMZXQP̀ZNNPcQPbZRQ\PMUQP}Q\QĴNPdK\YMJ]XMZK\PdK\MĴXMKJPKTPMUQPr̀ \QJsYPZ\MQ\MZK\PMKP
Q\b̂bQPY]XUPYQX]JZMOPYQJRZXQYP̂\SP̂NNPXKYMYP̂\SPQyIQ\YQYP̂YYKXẐMQSP̀ZMUPMUQPr̀ \QJsYPYQX]JZMOPKTPMUQP
YZMQPZ\PMUZYPJQb̂JSP̀ZNNPcQPĉXjPXÛJbQSPMKPMUQP}Q\QĴNPdK\YMJ]XMZK\PdK\MĴXMKJ[PiUZNQPMUQPr̀ \QJPL̂OP
ÛRQPYQX]JZMOPb]̂JSYPÎMJKNNZ\bPMUQPIJKWQXMP̂JQ̂YaPMUQPT]\XMZK\PKTPY]XUPYQX]JZMOPb]̂JSYPZYP\KMPTKJPMUQP
I]JIKYQPKTPYIQXZTZX̂NNOPb]̂JSZ\bPMUQPdK\MĴXMKJsYPIJKIQJMOPKJPKIQĴMZK\YPKTP̀KJj[

ev� hUQPdK\MĴXMKJP̂\SP̂\OPQ\MZMOPTKJP̀UZXUPMUQPdK\MĴXMKJPZYPJQYIK\YZcNQPYÛNNP\KMPQJQXMP̂\OPYZb\PK\PMUQP
VJKWQXMPYZMQP̀ZMUK]MPMUQP̀JZMMQ\PXK\YQ\MPKTPMUQPr̀ \QJaP̀UZXUPL̂OPcQP̀ZMUUQNSPZ\PMUQPYKNQPSZYXJQMZK\PKTP
MUQPr̀ \QJ[

ev� iZMUK]MPNZLZM̂MZK\PKTP̂\OPKMUQJPIJKRZYZK\PKTPMUQPdK\MĴXMPlKX]LQ\MYaPMUQPdK\MĴXMKJP̀ZNNPXKLINOP̀ZMUP
N̂NPJQ̂YK\̂cNQPJ]NQYP̂\SPJQb]N̂MZK\YPIJKL]Nb̂MQSPcOPMUQPr̀ \QJPKJPdK\YMJ]XMZK\P~ \̂̂bQJPZ\PXK\\QXMZK\P
Z̀MUPMUQP]YQP̂\SPKXX]Î\XOPKTPMUQPVJKWQXMPYZMQP̂\SPMUQPc]ZNSZ\bYaP̂YP̂LQ\SQSPTJKLPMZLQPMKPMZLQPcOPMUQP
r̀ \QJPKJPMUQPdK\YMJ]XMZK\P~ \̂̂bQJ[

��fexfe��r\NOPL̂MQJẐNYP̂\SPQ_]ZILQ\MPMÛMP̂JQPMKPcQP]YQSPSZJQXMNOPZ\PMUQPiKJjPYÛNNPcQPcJK]bUMPMKP̂\SPYMKJQSPK\PMUQP
VJKWQXMPYZMQPcOPMUQPdK\MĴXMKJ[P{TMQJPQ_]ZILQ\MPZYP\KPNK\bQJPJQ_]ZJQSPTKJPMUQPiKJjaPZMPYÛNNPcQPIJKLIMNOPJQLKRQSPTJKLP
MUQPVJKWQXMPYZMQ[PVJKMQXMZK\PKTPXK\YMJ]XMZK\PL̂MQJẐNYP̂\SPQ_]ZILQ\MPYMKJQSP̂MPMUQPVJKWQXMPYZMQPTJKLP̀Q̂MUQJaPMUQTMaP
ŜL̂bQaP̂\SP̂NNPKMUQJP̂SRQJYZMOPZYPYKNQNOPMUQPJQYIK\YZcZNZMOPKTPMUQPdK\MĴXMKJ[

��fexfe�PhUQPdK\MĴXMKJPYÛNNPQ\Y]JQPMÛMPMUQPiKJjaP̂MP̂NNPMZLQYaPZYPIQJTKJLQSPZ\P̂PL̂\\QJPMÛMP̂TTKJSYPJQ̂YK\̂cNQP
X̂XQYYaPcKMUPRQUZX]N̂JP̂\SPIQSQYMJẐ\aPMKPMUQPYZMQPKTPMUQPiKJjP̂\SP̂NNP̂SŴXQ\MP̂JQ̂Y[PhUQPiKJjP̀ZNNPcQPIQJTKJLQSPZ\P
Y]XUP̂PL̂\\QJPMÛMPI]cNZXP̂JQ̂YP̂SŴXQ\MPMKPMUQPYZMQPKTPMUQPiKJjP̀ZNNPcQPTJQQPTJKLP̂NNPSQcJZYaPc]ZNSZ\bPL̂MQJẐNYP̂\SP
Q_]ZILQ\MPNZjQNOPMKPX̂]YQPÛk̂JSK]YPXK\SZMZK\Y[PiZMUK]MPNZLZM̂MZK\PKTP̂\OPKMUQJPIJKRZYZK\PKTPMUQPdK\MĴXMPlKX]LQ\MYaP
MUQPdK\MĴXMKJPYÛNNP]YQPZMYPcQYMPQTTKJMYPMKPLZ\ZLZkQP̂\OPZ\MQJTQJQ\XQP̀ZMUPMUQPKXX]Î\XOPKJPcQ\QTZXẐNP]YQPKTPmnoP̂\OP
ĴQ̂YP̂\SPc]ZNSZ\bYP̂SŴXQ\MPMKPMUQPYZMQPKTPMUQPiKJjpPKJPmqoPMUQPc]ZNSZ\bPZ\PMUQPQRQ\MPKTPÎJMẐNPKXX]Î\XOaP̂YPLKJQP
YIQXZTZX̂NNOPSQYXJZcQSPZ\PtQXMZK\Pu[u[
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IJKLMKLNOPQROSTUVWXYVTWOZQX[[OUTVO\RW]̂VOXU_ÒTWaRWZOVTObZROXU_ORĉZV̂UdOeXŶ[̂V̂RZOXVOVQROfWTgRYVOẐVRhÔUY[bîUdÒ V̂QTbVO
[̂]̂VXV̂TUhO[XjXVTŴRZOXUiOVT̂[RVZkOPTOdX̂UOXYYRZZOVTOVQROlTWahORUVWXUYRZOXUiO\XWâUdOXWRXZÒ [̂[OmROiRẐdUXVRiOm_OVQRO
ǹ URWOeTWOVQROSTUVWXYVTWoZObZRkOlV̂QTbVO[̂]̂VXV̂TUOTeOXU_OTVQRWO\WTĵẐTUOTeOVQROSTUVWXYVOpTYb]RUVZhOVQROSTUVWXYVTWO
`̂[[OYT]\[_Ò V̂QOX[[OWRXZTUXm[ROWb[RZOXUiOWRdb[XV̂TUZO\WT]b[dXVRiOm_OVQROǹ URWÔUOYTUURYV̂TUÒ V̂QOVQRObZROXUiO
TYYb\XUY_OTeOVQROfWTgRYVOẐVROXUiOVQROǹ URWoZOmb̂[îUdqZrhOXZOX]RUiRiOeWT]OV̂]ROVTOV̂]ROm_OVQROǹ URWk

IJKLMKLsOSTUZVWbYV̂TUOXWRXZOVQXVOXWRObUiRWOVQROYTUVWT[OTeOVQROSTUVWXYVTWOXUiOVQRWReTWROUTVOTYYb\̂RiOm_OVQROǹ URWoZOZVXeeO
TWOZVbiRUVZOZQX[[OmROZR\XWXVRiOeWT]OTYYb\̂RiOXWRXZkOfWTĵẐTUZOZQX[[OmRO]XiROVTO\WRjRUVOVQRO\XZZXdROTeOibZVOXUiO
YTUVX]̂UXUVZÔUVTOTYYb\̂RiO\XWVZOTeOVQROǹ URWoZOmb̂[îUdqZrkOfRŴTîYÔUZ\RYV̂TUOXUiOWR\X̂WZOTeOVQROYTUVX̂U]RUVO
mXWŴRWZO]bZVOmRO]XiROVTO\WRjRUVORc\TZbWROVTOibZVOTWOYTUVX]̂UXUVZkOt_\Zb]OmTXWiO]bZVOmRObZRiÔUORĉVÒX_ZOTWOTVQRWO
XWRXZOVQXVOWRub̂WROêWROWXVRiOZR\XWXV̂TUkOvRXj_OibV_O\[XZV̂YOZQRRV̂UdO]X_OmRObZRiOTU[_OeTWOXOjX\TWhOêUROibZVOTWOX̂WO
Ûê[VWXV̂TUOmXWŴRWhOXUiOZQX[[OUTVOmRObZRiOVTOZR\XWXVROTYYb\̂RiOZ\XYRZOeWT]OYTUZVWbYV̂TUOXWRXZkO

IJKLMKLwOfŴTWOVTOZVXWV̂UdOlTWahOVQROSTUVWXYVTWOZQX[[OZbm]̂VOXÒŴVVRUOWR\TWVOVTOVQROǹ URWhOSTUZVWbYV̂TUOxXUXdRWOXUiO
yWYQ̂VRYVÔiRUV̂e_̂UdORĉZV̂UdOiX]XdROVTOWTXiZhÒX[aZhO[X̀UZhOmb̂[îUdZOXUiOTVQRWO\WT\RWV_OVTOmROXeeRYVRiOm_OVQ̂ZO
STUVWXYVkOzX̂[bWROVTOZbm]̂VOVQROWR\TWVOZQX[[OWRUiRWOVQROSTUVWXYVTWOWRZ\TUẐm[ROeTWORĉZV̂UdOiX]XdRkOPQROSTUVWXYVTWO]X_O
WRubRZVOXUiOZYQRib[ROXUÔUZ\RYV̂TUÒ V̂QOVQROǹ URWhOSTUZVWbYV̂TUOxXUXdRWOXUiOyWYQ̂VRYVO\ŴTWOVTOZbm]̂VVX[OTeOVQRO
WR\TWVkOPQROSTUVWXYVTWOZQX[[OTmVX̂UOVQROYTUZRUVOTeOXigT̂ÛUdO\WT\RWV_OT̀URWZOWRdXWîUdOVR]\TWXW_ORXZR]RUVZOTeOXU_O
TVQRWO]XUURWOTeO\Q_ẐYX[ORUYWTXYQ]RUVk

IJKLM{J|}~~���J���J��~�����
IJKLM{LMOPQROSTUVWXYVTWOZQX[[OmROWRZ\TUẐm[ROeTWOYbVV̂UdhOêVV̂UdhOTWO\XVYQ̂UdOWRub̂WRiOVTOYT]\[RVROVQROlTWaOTWOVTO]XaRO
V̂ZO\XWVZOêVOVTdRVQRWO\WT\RW[_kOy[[OXWRXZOWRub̂ŴUdOYbVV̂UdhOêVV̂UdhOTWO\XVYQ̂UdOZQX[[OmROWRZVTWRiOVTOVQROYTUîV̂TUORĉZV̂UdO
\ŴTWOVTOVQROYbVV̂UdhOêVV̂UdhOTWO\XVYQ̂UdhObU[RZZOTVQRẀ ẐROWRub̂WRiOm_OVQROSTUVWXYVOpTYb]RUVZk

IJKLM{L�OPQROSTUVWXYVTWOZQX[[OUTVOiX]XdROTWORUiXUdRWOXO\TWV̂TUOTeOVQROlTWaOTWOeb[[_OTWO\XWV̂X[[_OYT]\[RVRiO
YTUZVWbYV̂TUOTeOVQROǹ URWhO�R\XWXVROSTUVWXYVTWZhOTWOTeOTVQRWOSTUVWXYVTWZOm_OYbVV̂UdhO\XVYQ̂UdhOTWOTVQRẀ ẐROX[VRŴUdO
ZbYQOYTUZVWbYV̂TUhOTWOm_ORcYXjXV̂TUkOPQROSTUVWXYVTWOZQX[[OUTVOYbVOTWOTVQRẀ ẐROX[VRWOYTUZVWbYV̂TUOm_OVQROǹ URWhO
�R\XWXVROSTUVWXYVTWZhOTWOm_OTVQRWOSTUVWXYVTWZORcYR\VÒ V̂QÒŴVVRUOYTUZRUVOTeOVQROSTUZVWbYV̂TUOxXUXdRWhOǹ URWhOXUiO
ZbYQOTVQRWOSTUVWXYVTWZOTWO�R\XWXVROSTUVWXYVTWZkOSTUZRUVOZQX[[OUTVOmRObUWRXZTUXm[_Ò V̂QQR[ikOPQROSTUVWXYVTWOZQX[[OUTVO
bUWRXZTUXm[_Ò V̂QQT[ihOeWT]OVQRO�R\XWXVROSTUVWXYVTWZhOTVQRWOSTUVWXYVTWZhOTWOVQROǹ URWhÔVZOYTUZRUVOVTOYbVV̂UdOTWO
TVQRẀ ẐROX[VRŴUdOVQROlTWak

IJKLM{LK�PQRÒTWiO�UR̀�ObZRiOQRWR̂UOZQX[[O]RXUOlTWaÒQ̂YQOQXZOmRRUOTWÔZOVTOmRÔUZVX[[RiObUiRWOVQROVRW]ZOTeOVQRO
STUVWXYVOeTWOVQ̂ZOfWTgRYVkOPQRÒTWiO�RĉZV̂Ud�ObZRiOQRWR̂UOZQX[[O]RXUORĉZV̂UdOYTUîV̂TUZO\WRĵTbZOVTOVQROX̀XWiOTeOXO
STUVWXYVOeTWOVQ̂ZOfWTgRYVkO�UOTWiRWOVTOR[̂]̂UXVROYbVV̂UdOXUiO\XVYQ̂UdOXZO]bYQOXZO\TZẐm[RhOVQROSTUVWXYVTWOZQX[[hOibŴUdO
VQRO\WTdWRZZOTeÔVZOlTWahO\WTĵiROXUiOZRVO\WT\RWOZ[RRjRZhÔUZRWVZhOXUiOTVQRWOêcVbWRZOXZOWRub̂WRiOeTWÔVZOUR̀OlTWaOXUiO
ZQX[[Od̂jRO\WT\RWOXUiOiRVX̂[RiÔUZVWbYV̂TUZOVTOTVQRWZÒQRWROVQROlTWaO]X_OmROXeeRYVRiOm_OVQR̂WÒTWahÒ V̂QOXiRubXVRO
UTV̂YRO\ŴTWOVTOVQRORWRYV̂TUOTeOUR̀OlTWakOSbVV̂UdOXUiO\XVYQ̂UdÒTWaOXZOWRub̂WRiOVTÔUZVX[[OUR̀OlTWaOTWOWR]TjRO
RĉZV̂UdÒTWaOZQX[[OmROiTUROYXWReb[[_OXUiOURXV[_Ò V̂QOXZO[̂VV[ROiX]XdROXZO\TZẐm[RkOPQROSTUVWXYVTWOZQX[[OWReRWOVTOVQRO
�\RŶêYXV̂TUZOeTWO\WT\RWOYbVV̂UdOXUiO\XVYQ̂UdOWRub̂WR]RUVZkOyU_OYTZVZOYXbZRiOm_OiReRYV̂jROTWÔ[[�V̂]RiOlTWaOTeOVQRO
STUVWXYVTWOZQX[[OmROmTWUROm_OVQROSTUVWXYVTWkOSbVV̂UdOXUiO\XVYQ̂UdOTeOXU_OlTWaOZQX[[OmRO]XiRÔUOZbYQOXO]XUURWOXZOVTO
UTVOmWRXYQOXU_O\WTĵẐTUZOTeOXU_OdbXWXUV_OTWÒXWWXUV_OTUORĉZV̂UdÒTWaO[ReVÔUO\[XYROTWOXU_OdbXWXUV_OTWÒXWWXUV_O
WRub̂WRiOeTWOVQROSTUVWXYVTWoZOUR̀OlTWakOfXVYQ̂UdOTeÒTWaOZQX[[O]XVYQORĉZV̂UdOXigXYRUVOZbWeXYRZOXUiO\XVYQ̀TWaOZQX[[O
mROîZdb̂ZRiOYT]\[RVR[_OVTOQ̂iROXU_OVWXYROTeO\XVYQ̂UdkOy[[OUR̀OlTWaOTUORĉZV̂UdOWTTeZO]bZVOmRO\WTĵiRiOm_OXOYT]\XU_O
Z\RŶX[̂�̂UdÔUO\RWeTW]̂UdOVQROlTWaOXUiOX\\WTjRiOm_OVQRORĉZV̂UdOWTTêUdO]XVRŴX[O]XUbeXYVbWRWkO�VOZQX[[OmROVQRO
WRZ\TUẐm̂[̂V_OTeOVQROSTUVWXYVTWO\RWeTW]̂UdOVQROYbVV̂UdOXUiO\XVYQ̂UdOVTO]X̂UVX̂UOXU_ORĉZV̂UdOWTTêUdÒXWWXUV_k

IJKLM{L{OnU[_OVWXiRZO\RWZTUZOZâ[[RiOXUiORc\RŴRUYRiÔUOYbVV̂UdOXUiO\XVYQ̂UdOZQX[[O\RWeTW]OZbYQÒTWak

IJKLM�J|�������J��
IJKLM�LMOPQROSTUVWXYVTWOZQX[[OaRR\OVQRO\WR]̂ZRZOXUiOZbWWTbUîUdOXWRXOeWRROeWT]OXYYb]b[XV̂TUOTeÒXZVRO]XVRŴX[ZOXUiO
Wbmm̂ZQOYXbZRiOm_OT\RWXV̂TUZObUiRWOVQROSTUVWXYVkOnUOXOiX̂[_OmXẐZhOVQROSTUVWXYVTWOZQX[[OY[RXUOVQROXWRXZÔUÒQ̂YQÔVOQXZO
\RWeTW]RiÒTWaOXUiOZQX[[OWR]TjROX[[ÒXZVRhO]XVRŴX[ZhOWbmm̂ZQhÔVZOVTT[ZhOYTUZVWbYV̂TUORub̂\]RUVhO]XYQ̂URW_OXUiO
ZbW\[bZO]XVRŴX[ZkOyVOYT]\[RV̂TUOTeOVQROlTWahOVQROSTUVWXYVTWOZQX[[OWR]TjRÒXZVRO]XVRŴX[ZhOWbmm̂ZQhOVQROSTUVWXYVTWoZO
VTT[ZhOYTUZVWbYV̂TUORub̂\]RUVhO]XYQ̂URW_OXUiOZbW\[bZO]XVRŴX[ZOeWT]OXUiOXmTbVOVQROfWTgRYVkOPQROSTUVWXYVTWOZQX[[O
YT]\[RVR[_OY[RXUOVQROẐVROTeOVQROlTWahOWR]TĵUdOXUiOîZ\TẐUdOTeOX[[OYTUZVWbYV̂TU�WR[XVRiOiRmŴZOXUiOWbmm̂ZQhOXUiO
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IJKLMNMOPLJJPQRSTUSKJLVKWPXVLNMXYPXZRVXYP[LSTXYPWNSVYP[RSVLSPX[KLSXYPZJLXVKSPX[KLSXYPZLNMVPX[KLSXYPIL\JTNMOPX[KLSXYPLMWP
RV]KSP̂RSKNOMP[LVKSNLJXP̂SR[PK_ZRXKWPX\ŜLIKXPNMXNWKPLMWPR\VXNWKPV]KP̀aMKSbXPc\NJWNMOXPLMWPaNV]NMPV]KPdSReKIVPJN[NVP
JNMKXf

ghijkljmPn̂PV]KPoRMVSLIVRSP̂LNJXPVRPIJKLMP\ZPLXPZSRpNWKWPNMPV]KPoRMVSLIVPqRI\[KMVXYPV]KP̀aMKSYPRSPoRMXVS\IVNRMP
rLMLOKSPaNV]PV]KP̀aMKSbXPLZZSRpLJYP[LsPWRPXRPLMWPV]KP̀aMKSPX]LJJPcKPKMVNVJKWPVRPSKN[c\SXK[KMVP̂SR[PV]KPoRMVSLIVRSfP
tVPNVXPRZVNRMYPV]KP̀aMKSP[LsPWKW\IVPV]KPIRXVPR̂PIJKLMU\ZPZ\SX\LMVPVRPV]NXPuKIVNRMPvfwxfyP̂SR[PLMsPZLs[KMVXPRV]KSaNXKP
W\KPVRPV]KPoRMVSLIVRSPZ\SX\LMVPVRPV]NXPoRMVSLIVf

ghijkzh{||}~~h��h����
�]KPoRMVSLIVRSPX]LJJPZSRpNWKPV]KP̀aMKSYPoRMXVS\IVNRMPrLMLOKSYPLMWPtSI]NVKIVPaNV]PLIIKXXPVRPV]KPQRSTPNMPZSKZLSLVNRMP
LMWPZSROSKXXPa]KSKpKSPJRILVKWfP�KWKSLJYPXVLVKYPLMWPJRILJPLOKMINKXPaNV]Pe\SNXWNIVNRMPRpKSPV]KPdSReKIVPX]LJJPLVPLJJPVN[KXP
]LpKPLIIKXXPVRPV]KPQRSTPa]KSKpKSPNVPNXPNMPZSKZLSLVNRMPRSPZSROSKXXfP�]KPoRMVSLIVRSPX]LJJPZSRpNWKP̂RSPX\I]PLIIKXXPXRPV]LVP
X\I]PLOKMINKXP[LsPZKŜRS[PV]KNSP̂\MIVNRMXfP�]KPoRMVLIVRSPX]LJJPLJXRPLJJRaPLIIKXXP̂RSPLJJPSK�\NSKWPVKXVXPLMWPNMXZKIVNRMXf

ghijk�h�������}~�h���}��~h���h���������~
�]KPoRMVSLIVRSPX]LJJPZLsPLJJPSRsLJVNKXPLMWPJNIKMXKP̂KKXfP�]KPoRMVSLIVRSPX]LJJPWK̂KMWPX\NVXPRSPIJLN[XP̂RSPNM̂SNMOK[KMVPR̂P
IRZsSNO]VXPLMWPZLVKMVPSNO]VXPLMWPX]LJJP]RJWPV]KP̀aMKSYPoRMXVS\IVNRMPrLMLOKSYPLMWPtSI]NVKIVP]LS[JKXXP̂SR[PJRXXPRMP
LIIR\MVPV]KSKR̂YPc\VPX]LJJPMRVPcKPSKXZRMXNcJKP̂RSPWK̂KMXKPRSPJRXXPa]KMPLPZLSVNI\JLSPWKXNOMYPZSRIKXXYPRSPZSRW\IVPR̂PLP
ZLSVNI\JLSP[LM\̂LIV\SKSPRSP[LM\̂LIV\SKSXPNXPSK�\NSKWPcsPV]KPoRMVSLIVPqRI\[KMVXYPRSPa]KSKPV]KPIRZsSNO]VPpNRJLVNRMXPLSKP
IRMVLNMKWPNMPqSLaNMOXYPuZKIN̂NILVNRMXYPRSPRV]KSPWRI\[KMVXPZSKZLSKWPcsPV]KP̀aMKSYPtSI]NVKIVYPRSPoRMXVS\IVNRMP
rLMLOKSfP�RaKpKSYPN̂PLMPNM̂SNMOK[KMVPR̂PLPIRZsSNO]VPRSPZLVKMVPNXPWNXIRpKSKWPcsYPRSP[LWKPTMRaMPVRYPV]KPoRMVSLIVRSYPV]KP
oRMVSLIVRSPX]LJJPcKPSKXZRMXNcJKP̂RSPV]KPJRXXP\MJKXXPV]KPNM̂RS[LVNRMPNXPZSR[ZVJsP̂\SMNX]KWPVRPV]KPtSI]NVKIVPV]SR\O]PV]KP
oRMXVS\IVNRMPrLMLOKSf

ghijk�h���}�����|�����
ghijk�jkP�RPV]KP̂\JJKXVPK_VKMVPZKS[NVVKWPcsPJLaYPV]KPoRMVSLIVRSPX]LJJYPLMWPIL\XKPNVXPu\cIRMVSLIVRSXPVRYPWK̂KMWYPNMWK[MN̂sP
LMWP]RJWP]LS[JKXXPV]KP̀aMKSYPoRMXVS\IVNRMPrLMLOKSYPtSI]NVKIVYPV]KPuVLVKPR̂P�KaP�RSTPLMWPV]KNSPIRMX\JVLMVXYPR̂̂NIKSXYP
WNSKIVRSXYPcRLSWP[K[cKSXYPLOKMVXPLMWPK[ZJRsKKXPR̂PLMsPR̂PV]K[P�IRJJKIVNpKJsYP�nMWK[MNVKKXY�PNMWNpNW\LJJsYP
�nMWK[MNVKK��P̂SR[PLMWPLOLNMXVPLJJPJRXXKXYPWL[LOKXYPJNLcNJNVNKXYPLIVNRMXYPIL\XKXPR̂PLIVNRMYPIJLN[XYPWK[LMWXYP̂NMKXYP
ZKMLJVNKXYPe\WO[KMVXYPIRXVXP�NMIJ\WNMOPc\VPMRVPJN[NVKWPVRPLVVRSMKsXbP̂KKXPLMWPK_ZKMXKXPNMI\SSKWPNMPIRMMKIVNRMPV]KSKaNV]P
LMWPNMPV]KPKM̂RSIK[KMVPR̂PV]NXPNMWK[MN̂NILVNRM�YPI]LSOKXYPK_ZKMXKXPLMWPWK[LMWXPR̂Pa]LVKpKSPTNMWPNMPIRMMKIVNRMPaNV]P
RSPLSNXNMOP̂SR[PRSPR\VPR̂P�L�PLMsPMKOJNOKMVYPaNJĴ\JPRSPaSRMÔ\JPLIVPRSPR[NXXNRMPSKX\JVNMOPNMPcRWNJsPNMe\SsP�NMIJ\WNMOP
WKLV]�YPZKSXRMLJPNMe\SsPRSPZSRZKSVsPWL[LOKP�NMIJ\WNMOPJRXXPR̂P\XK�PcsPV]KPoRMVSLIVRSYPNVXPu\cIRMVSLIVRSXYPu\ZZJNKSXYP
V]KNSPSKXZKIVNpKPR̂̂NIKSXYPK[ZJRsKKXYPXKSpLMVXYPLOKMVXYPX\ZZJNKSXYPNMpNVKKXYPX\IIKXXRSXPLMWPLXXNOMXP�IRJJKIVNpKJsYP
�oRMVSLIVRSPdLSVNKXY�PLMWPNMWNpNW\LJJsYP�oRMVSLIVRSPdLSVs��YP�c�PZKŜRS[LMIKPR̂PRSP̂LNJ\SKPVRPZKŜRS[PV]KPQRSTPRSPLMsP
cSKLI]PR̂PV]NXPoRMVSLIVPRSPNM̂SNMOK[KMVPR̂PLMsPZLVKMVPSNO]VPcsPLMsPoRMVSLIVRSPdLSVsYPRSP�I�PLMsPXVLV\VRSNJsPN[ZRXKWP
JNLcNJNVsP̂RSPNMe\SsPVRPK[ZJRsKKXPRSP̂LNJ\SKPVRPIR[ZJsPaNV]PLMsPJLaXPRSPSKO\JLVNRMXPL̂̂KIVNMOPV]KPQRSTYPSKOLSWJKXXPR̂P
a]KV]KSPRSPMRVPX\I]PIJLN[YPWL[LOKYPJRXXPRSPK_ZKMXKPNXPIL\XKWPNMPZLSVPcsPLPZLSVsPNMWK[MN̂NKWP]KSK\MWKSfP�RV]NMOP
IRMVLNMKWP]KSKNMPX]LJJPcKPIRMXVS\KWPVRPRcJNOLVKPV]KPoRMVSLIVRSPVRPNMWK[MN̂sYPWK̂KMWYPLMWP]RJWPLMPnMWK[MNVKKP]LS[JKXXP
R̂SPIJLN[XPIL\XKWPXRJKJsPcsPV]KPnMWK[MNVKKbXPMKOJNOKMVPLIVXPRSPR[NXXNRMXfP�]KPuVLVKPR̂P�KaP�RSTPNXPLMPnMWK[MNVKKPN̂P
�KaP�RSTPuVLVKP̂\MWNMOYPK_IJ\WNMOPu�qPXVLVKPc\NJWNMOPLNWYPNXP\XKWP̂RSPV]NXPdSReKIVf

�]KPoRMVSLIVRSPLOSKKXPVRPNMIJ\WKPV]KP̂RJJRaNMOPNMWK[MNVsPZSRpNXNRMPNMPKLI]PLMWPKpKSsPIRMVSLIVPNVPKMVKSXPNMVRPaNV]PLP
u\cIRMVSLIVRSYPLMWPVRPSK�\NSKPV]LVPu\cIRMVSLIVRSPVRPNMIJ\WKPX\I]PZSRpNXNRMPNMPKLI]PIRMVSLIVPNVPKMVKSXPNMVRPaNV]PLMsPJRaKSP
VNKSPu\cUX\cIRMVSLIVRS P��RPV]KP̂\JJKXVPK_VKMVPZKS[NVVKWPcsPJLaYPX\cUIRMVSLIVRSPX]LJJPWK̂KMWYPNMWK[MN̂sPLMWP]RJWP
]LS[JKXXPV]KPoRMVSLIVRSYPV]KPuVLVKPR̂P�KaP�RSTYP̀aMKSYP̀aMKSbXPoRMX\JVLMVXYPoRMXVS\IVNRMPrLMLOKSbXPLMWP
tSI]NVKIVbXPIRMX\JVLMVXYPLMWPKLI]PR̂PV]KNSPSKXZKIVNpKPSKZSKXKMVLVNpKXYPcRLSWP[K[cKSXYPK[ZJRsKKXYPWNSKIVRSXYPR̂̂NIKSXYP
LMWPLOKMVXYP̂SR[PLMWPLOLNMXVPLMsPLMWPLJJPIJLN[XYPX\NVXYPLIVNRMXYPWL[LOKXYPJRXXKXYP̂NMKXYPZKMLJVNKXYPIRXVXYPI]LSOKXPLMWP
K_ZKMXKXYPNMIJ\WNMOPc\VPMRVPJN[NVKWPVRPLVVRSMKsXbP̂KKXPLMWPV]KPIRXVXPR̂PLMsPZSRIKKWNMOYPLSNXNMOPR\VPR̂PRSPSKX\JVNMOP̂SR[P
LMsPZKŜRS[LMIKPR̂PRSP̂LNJ\SKPVRPZKŜRS[PV]KPQRSTYPLIVXPRSPR[NXXNRMXPR̂PV]KPu\cIRMVSLIVRSYPNVXPJRaKSUVNKSP
u\cUX\cIRMVSLIVRSXYPLMWPRV]KSXP̂RSPa]R[PV]KPu\cIRMVSLIVRSPNXPSKXZRMXNcJKYPZSRpNWKWPV]LVPX\I]PIJLN[YPWL[LOKYPJRXXPRSP
K_ZKMXKPNXPLVVSNc\VLcJKPVRPcRWNJsPNMe\SsYPXNITMKXXYPWNXKLXKPRSPWKLV]YPRSPKIRMR[NIPJRXXKXPRSPWL[LOKXYPWL[LOKPVRPRSP
WKXVS\IVNRMPR̂PZSRZKSVsYPLMWP̂RSPKMpNSRM[KMVLJPWL[LOKYPRSPVRPNMe\SsPVRPRSPWKXVS\IVNRMPR̂PVLMONcJKPZSRZKSVsPLMWPM\NXLMIKYP
c\VPRMJsPVRPV]KPK_VKMVPIL\XKWPcsPV]KPLIVXPRSPR[NXXNRMXPRSPLPcSKLI]PR̂PIRMVSLIVPR̂PV]KPLPu\cIRMVSLIVRSYPLP
u\cUu\cIRMVSLIVRSPVRPu\cIRMVSLIVRSYPLMWPLMsPZKSXRMPRSPKMVNVsPWNSKIVJsPRSPNMWNSKIVJsPK[ZJRsKWPcsPV]K[PRSPLMsPZKSXRMPRSP
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IJKLKMNOPQNRSPTINUVKTNKSIMNWUMNXINYLUXYIZNQI[UQ\YITTNPONRSIKSIQNPQNJPKNT]VSNVYULWZN\UWU[IZNYPTTNPQNÎ_IJTINLTNVU]TI\NLJN
_UQKNXMNUN_UQKMNLJ\IWJLOLI\NSIQI]J\IQ̀a

bcdefgehNiJNVYULWTNU[ULJTKNUJMN_IQTPJNPQNIJKLKMNLJ\IWJLOLI\N]J\IQNKSLTNjIVKLPJNk̀lmNXMNUJNIW_YPMIINPONKSINnPJKQUVKPQZN
UNj]XVPJKQUVKPQZNUJMPJIN\LQIVKYMNPQNLJ\LQIVKYMNIW_YPMI\NXMNKSIWZNPQNUJMPJINOPQNRSPTINUVKTNKSIMNWUMNXINYLUXYIZNKSIN
LJ\IWJLOLVUKLPJNPXYL[UKLPJN]J\IQNjIVKLPJNk̀lm̀lNTSUYYNJPKNXINYLWLKI\NXMNUNYLWLKUKLPJNPJNUWP]JKNPQNKM_INPON\UWU[ITZN
VPW_IJTUKLPJZNPQNXIJIOLKTN_UMUXYINXMNPQNOPQNKSINnPJKQUVKPQNPQNUNj]XVPJKQUVKPQN]J\IQNRPQoIQTpNVPW_IJTUKLPJNUVKTZN
\LTUXLYLKMNXIJIOLKNUVKTZNPQNPKSIQNIW_YPMIINXIJIOLKNUVKT̀

bcdefgedNqSINnPJKQUVKPQpTN\IOIJTINUJ\NLJ\IWJLKMNPXYL[UKLPJTN]J\IQNKSLTNjIVKLPJNk̀lmNTSUYYNT_IVLOLVUYYMNLJVY]\INUYYN
VYULWTNUJ\Nr]\[WIJKTNKSUKNWUMNXINWU\INU[ULJTKNKSINiJ\IWJLKIITN]J\IQNKSINsUXPQNsURNPONKSINjKUKINPONtIRNuPQoZNUJ\N
TLWLYUQNYURTNPONPKSIQNTKUKINPQN[PvIQJWIJKUYNXP\LITNSUvLJ[Nr]QLT\LVKLPJwNUJ\NO]QKSIQZNU[ULJTKNVYULWTNUJ\Nr]\[WIJKTN
UQLTLJ[NOQPWNvLPYUKLPJNPON_]XYLVNPQ\LJUJVITNUJ\NQIx]LQIWIJKTNPON[PvIQJLJ[NÎIV]KLPJNPONKSINyPQòN

bcdefgezN{|}~��c��c����������}|c������~�~���NqPNKSINO]YYITKNÎKIJKN_IQWLKKI\NXMNYURZNKSINnPJKQUVKPQNTSUYYN\IOIJ\ZN
LJ\IWJLOMZNUJ\NSPY\NSUQWYITTNKSINiJ\IWJLKIITNOQPWNUJ\NU[ULJTKNVYULWTZN\UWU[ITZNYPTTITZNUJ\NÎ_IJTITNUQLTLJ[NP]KNPON
UJMNVYULWTNWU\INU[ULJTKNKSINiJ\IWJLKIITN]J\IQNKSINYURTNPONOI\IQUYZNTKUKIZNPQNPKSIQN[PvIQJWIJKUYNXP\LITNSUvLJ[N
r]QLT\LVKLPJNPvIQNKSINyPQoZNLJVY]\LJ[NX]KNJPKNYLWLKI\NKPNVYULWTNUQLTLJ[NOQPWNvLPYUKLPJNPON_]XYLVNPQ\LJUJVITNUJ\NPKSIQN
QIx]LQIWIJKTNPON[PvIQJLJ[NU]KSPQLKLITZN\]INKPNKSINnPJKQUVKPQpTNWIKSP\NPONÎIV]KLPJNPONKSINyPQoNPQNLW_YIWIJKUKLPJNPON
UJMNPONKSINnPJKQUVKPQpTNPKSIQNPXYL[UKLPJTN]J\IQNKSINnPJKQUVKN�PV]WIJKT̀

bcdefge�N�~���c}��c�����~��c���������eNqPNKSINO]YYITKNÎKIJKN_IQWLKKI\NXMNYURZNKSINnPJKQUVKPQNTSUYYN\IOIJ\ZNLJ\IWJLOMZN
UJ\NSPY\NSUQWYITTNKSINiJ\IWJLKIITNOQPWNUJ\NU[ULJTKNUJMNUVKLPJTZNYURT]LKTZNPQNPKSIQN_QPVII\LJ[TNXQP][SKNU[ULJTKN
iJ\IWJLKIITNUTNUNQIT]YKNPONYLIJTNPQNTIV]QLKMNLJKIQITKTNPONUJMNKM_INUQLTLJ[NOQPWNKSINyPQoNUJ\NOLYI\NU[ULJTKNKSINyPQoZNKSIN
TLKINPONUJMNPONKSINyPQoZNKSIN�QPrIVKNTLKINUJ\NUJMNLW_QPvIWIJKTNKSIQIPJZN_UMWIJKTN\]INKSINnPJKQUVKPQZNPQNUJMN_PQKLPJNPON
KSIN_QP_IQKMNPONUJMNPONKSINiJ\IWJLKIIT̀N

bcdefge������||����}|c��������eNqSINnPJKQUVKPQNTSUYYN\IOIJ\ZNLJ\IWJLOMZNUJ\NSPY\NSUQWYITTNKSINiJ\IWJLKIITNOQPWNUJ\N
U[ULJTKNUJMNVYULWNPQN\IWUJ\NOPQN_UKIJKNOIITZNQPMUYKLITZNPQNPKSIQRLTINPJNUVVP]JKNPONUJMNLJvIJKLPJZNWUVSLJIZNUQKLVYIZN
_QPVITTZNVP_MQL[SKZNPQNUQQUJ[IWIJKNKSUKNWUMNXIN]TI\NXMNKSINnPJKQUVKPQNLJN_IQOPQWLJ[NKSINyPQoZNPKSIQNKSUJNUTNKPNUJMNPON
KSINOPQI[PLJ[NÎ_QITTYMNVUYYI\NOPQNLJNKSINnPJKQUVKN�PV]WIJKTNKPNXINTPN]TI\̀NiJNKSINIvIJKNPONUJMNLJr]JVKLPJNPQNYI[UYN
UVKLPJNQI[UQ\LJ[NT]VSNVYULWNPQN\IWUJ\NKSUKNQIT]YKTNLJNTKP__LJ[NKSINyPQoNLJNRSPYINPQN_UQKZNKSIN�RJIQNTSUYYNSUvINKSIN
QL[SKNKPN\LQIVKNKSINnPJKQUVKPQNKPNVSUJ[INKSINWUJJIQNPON_IQOPQWUJVINPONKSINyPQoNKPNUvPL\NT]VSNTKP__U[IZNUYYNVPTKNUJ\N
Î_IJTINPVVUTLPJI\NKSIQIXMNKPNXINXPQJINTPYIYMNXMNKSINnPJKQUVKPQ̀

bcdefge�NqSINnPJKQUVKPQNTSUYYNO]QKSIQNLJ\IWJLOMNUJ\NSPY\NSUQWYITTNKSINiJ\IWJLKIITNOQPWNUJ\NU[ULJTKNUJMNVPTKTNUJ\N
Î_IJTITN�LJVY]\LJ[NQIUTPJUXYINUKKPQJIMTpNOIIT�NLJV]QQI\NXMNUJMNPONKSINiJ\IWJLKIITNLJNIJOPQVLJ[NUJMNPONKSIN
nPJKQUVKPQpTN\IOIJTIZNLJ\IWJLKMZNUJ\NSPY\NSUQWYITTNPXYL[UKLPJTN]J\IQNKSLTNjIVKLPJNk̀lmNPQNUTNWUMNPKSIQRLTINXIN
_QPvL\I\NIYTIRSIQINLJNKSINnPJKQUVK̀

bcdefgegNj]XrIVKNKPNjIVKLPJNk̀lm̀�ZNUYYNPXYL[UKLPJTNPONKSINnPJKQUVKPQN]J\IQNKSLTNjIVKLPJNk̀lmNKPN\IOIJ\NKSINiJ\IWJLKIITN
UQINPXYL[UKLPJTNKPN_QPvL\INO]YYN\IOIJTITNUKNKSINTPYINVPTKNUJ\NÎ_IJTINPONKSINnPJKQUVKPQZNQI[UQ\YITTNPONUJMNUYYI[I\N
V]Y_UXLYLKMNPJNKSIN_UQKNPONUJMNiJ\IWJLKIINPQNUJMN]YKLWUKIN\IKIQWLJUKLPJNPONQIYUKLvINTSUQITNPONYLUXLYLKMNPONUJMNiJ\IWJLKIIN
PQNYLWLKUKLPJNPONKSINnPJKQUVKPQpTNLJ\IWJLKMNPXYL[UKLPJTNLJNYL[SKNPONT]VSN\IKIQWLJUKLPJ̀

bcdefge�NqPNKSINÎKIJKNUJMN\IOIJTIZNLJ\IWJLKMZNPQNSPY\NSUQWYITTNPXYL[UKLPJTN]J\IQNKSLTNjIVKLPJNk̀lmNUQINWU\INvPL\NPQN
PKSIQRLTINLW_ULQI\NXMNUJMNYURNVPJKQPYYLJ[NKSILQNVPJTKQ]VKLPJN�LJVY]\LJ[NX]KNJPKNYLWLKI\NKPNYURTNYLWLKLJ[NT]VSN
PXYL[UKLPJTNKPNKSINÎKIJKNPONKSIN_PQKLPJNPON\UWU[ITNVU]TI\NXMNUJNLJ\IWJLKPQ�ZNT]VSNPXYL[UKLPJTNTSUYYNXIN\IIWI\NKPN
VPJOPQWNKPNKSIN[QIUKITKNQL[SKTNKPN\IOIJTINUJ\NLJ\IWJLKMN_IQWLKKI\NXMNT]VSNYURN�LJVY]\LJ[NX]KNJPKNYLWLKI\NKPNtIRNuPQoN
jKUKIN IJIQUYN�XYL[UKLPJTNsURNjIVKLPJN¡¢k££̀l�̀

bcdefgef¤N¥YYN_QPvLTLPJTNPONKSLTNjIVKLPJNk̀lmNTSUYYNT]QvLvINKIQWLJUKLPJNPONKSIN¥[QIIWIJKNPQNOLJUYNVPW_YIKLPJ̀NtPN
PXYL[UKLPJTN]J\IQNKSLTNjIVKLPJNk̀lmNTSUYYNXINVPJTKQ]I\NKPNJI[UKIZNUXQL\[IZNPQNQI\]VINPKSIQNQL[SKTNPQNPXYL[UKLPJTNKPN
\IOIJTINUJ\NLJ\IWJLKMZNLJVY]\LJ[NX]KNJPKNYLWLKI\NKPNVPWWPJNYURNLJ\IWJLKMZNRSLVSNRP]Y\NPKSIQRLTINÎLTKNUTNKPNUN_UQKMN
PQN_IQTPJN\ITVQLXI\NLJNKSLTNjIVKLPJNk̀lm̀

bcdef�c¦§~��~�̈c©�}�����c}��cª����̈�����c«}�}
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IJKLMNLMOPQROSTUVWXTYOTZOR[X\WXY]OZRVŴ_R\O\QT̀YOTYOaSVY\OX\OXYWRYbRbOZT_O]RYR_VSOXYZT_cVWXTYOTYSdeOPQROfTYW_VUWT_gO
VSTYRgOX\O_R\aTY\XhSROZT_OVUÛ_VWRObRWR_cXYVWXTYOTZOWQROSTUVWXTYOTZOVSSO\W_̂UŴ_R\gOVYbO\QVSSOYTWOhRORYWXWSRbOWTOVYdOXYU_RV\RO
XYOWQROfTYW_VUWOîcOT_OfTYW_VUWOPXcROb̂ROWTObXZZXÛSWXR\OT_ObX\WVYUR\ORYUT̂YWR_RbOXYOWQROjT_kgÒQXUQO\QT̂SbOQVlRO
hRRYOZT_R\RRVhSROWQR_Rhde

IJKLMNLmJPQROSTUVWXTY\gObRaWQ\OVYbObVWVOV\OWTÔYbR_]_T̂YbOUTYbXWXTY\OQVlROhRRYOThWVXYRbOZ_TcO_RUT_b\gO\̂_ZVURO
XYbXUVWXTY\OVYbObVWVOẐ_YX\QRbOhdOTWQR_\eOnYZT_cVWXTYOẐ_YX\QRbOX\O\TSRSdOZT_OWQROUTYlRYXRYUROTZOWQROfTYW_VUWT_ÒXWQT̂WO
VYdÒV__VYWdgOR[a_R\\RbOT_OXcaSXRbOV\OWTOXW\OVUÛ_VUdOT_OUTcaSRWRYR\\eOPQROfTYW_VUWT_O\QVSSOcVkROYTOUSVXcOV]VXY\WOWQRO
ò YR_gOfTY\W_̂UWXTYOpVYV]R_OT_Oq_UQXWRUWÒXWQO_R\aRUWOWTOWQROVUÛ_VUdOT_OUTcaSRWRYR\\OTZO\̂UQOXYZT_cVWXTYOXZOXWOX\O
R__TYRT̂\gOT_OXZOWQROUTYbXWXTY\OZT̂YbOVWOWQROWXcROTZOUTY\W_̂UWXTYOV_RObXZZR_RYWOZ_TcOWQT\ROV\OXYbXUVWRbeO

IJKLmrJstuvwxyzw{tuJ|wx}vv}v
IJKLmrLMOPQROfTYW_VUWT_O\QVSSOhRO\TSRSdO_R\aTY\XhSROZT_OWQROUTYbXWXTY\ÒQXUQObRlRSTaOb̂_XY]OUTY\W_̂UWXTYOVYbOXYOWQRO
RlRYWOVYdO\W_̂UŴ_ROX\ObX\STUVWRbgOTlR_O\W_VXYRbgOT_ObVcV]RbO\TOV\OWTOVZZRUWOXW\Ô\RẐSYR\\gOWQROfTYW_VUWT_O\QVSSOhRO\TSRSdO
_R\aTY\XhSReOPQROfTYW_VUWT_O\QVSSgOVWOXW\OT̀YOR[aRY\RgOWVkRÒQVWRlR_O\WRa\OYRUR\\V_dOWTO\W_RY]WQRYgO_RSTUVWRgOT_O_RĥXSbO
WQRO\W_̂UŴ_ROWTOcRRWOVSSOVaaSXUVhSRO_R~̂X_RcRYW\e

IJKLmrLmOPQROfTYW_VUWT_OX\O_R\aTY\XhSROZT_O_R\WT_VWXTYOT_O_RaVX_OTZÔWXSXWXR\gOa_XlVWROa_TaR_WdgOĥXSbXY]\gOaVlRcRYWgO
V̀Sk̀Vd\gO_TVb\gOT_OTWQR_Oa_TaR_WdObVcV]RbOhdOXW\OVUWXlXWXR\ÔYbR_OWQX\Oq]_RRcRYWe

IJKLmMJ�x�{u{u�J�u�J�uvwxyzw{tuv
IJKLmMLMO�aTYOîh\WVYWXVSOfTcaSRWXTYOTZOWQROjT_kgOWQROfTYW_VUWT_O\QVSSOT_XRYWOVYbOXY\W_̂UWOaR_\TYYRSOTZOWQROò YR_O
bR\X]YVWRbOhdOXWOXYOWQROTaR_VWXTYOVYbOcVXYWRYVYUROTZOVSSOR~̂XacRYWOẐ_YX\QRbOhdOWQROfTYW_VUWT_OVYbO\QVSSOŴ_YOTlR_OVSSO
aR_WXYRYWOSXWR_VŴ_ROVYbOTaR_VWXTYVSOcVŶVS\O_RSVWXY]OWTOWQROR~̂XacRYWeOPQROZT_cVWOZT_OT_]VYX�XY]gOhXYbXY]gOVYbO
bRSXlR_XY]O\̂UQOcVŶVS\O\QVSSOhROV\ObR\U_XhRbOXYOWQROiaRUXZXUVWXTY\e

����s��J�JJJ��s����s�J���Js��|���s����J�������
IJ�LMJ�}u}x��
IJ�LMLMOPQROq_UQXWRUWOX\OWQROaR_\TYOT_ORYWXWdO_RWVXYRbOhdOWQROò YR_Oâ_\̂VYWOWTOiRUWXTYO�e�e�OVYbOXbRYWXZXRbOV\O\̂UQOXYO
WQROq]_RRcRYWe

IJ�LMLMLMOq_UQXWRUW�\OfTY\̂SWVYW\�OqSSOZX_c\OSX\WRbOTYOWQROWXWSRO\QRRWOTZOWQROiaRUXZXUVWXTY\gOR[URaWOZT_OWQROò YR_OVYbO
fTY\W_̂UWXTYOpVYV]R_gOV_ROfTY\̂SWVYW\ORcaSTdRbOhdOWQROq_UQXWRUWgOVYbOV_ROV]RYW\OTZOWQROq_UQXWRUWOVYbÒXSSOcVkRO
Th\R_lVWXTYOTZOWQRX_O_R\aRUWXlROh_VYUQR\OTZOWQROjT_keOqSSOUQVY]R\OXYOWQROjT_kOĉ \WOhROa_TUR\\RbOWQ_T̂]QOWQRO
q_UQXWRUWeOfTY\̂SWVYW\O\QVSSOYTWOT_bR_OR[W_VOjT_kOT_OcVkROUQVY]R\OXYOWQROjT_keO

IJ�LMLmOPQROfTY\W_̂UWXTYOpVYV]R_OX\OWQROaR_\TYOT_ORYWXWdO_RWVXYRbOhdOWQROò YR_Oâ_\̂VYWOWTOiRUWXTYO�e�e�OVYbO
XbRYWXZXRbOV\O\̂UQOXYOWQROq]_RRcRYWe

IJ�LMLKOPQROq_UQXWRUWOX\OWQROXYWR_a_RWR_OTZOWQROWRUQYXUVSO_R~̂X_RcRYW\OTZOWQRO�_V̀XY]\OVYbOiaRUXZXUVWXTY\ÒXWQO_R]V_bOWTO
~̂R\WXTY\OWQROfTYW_VUWT_OcVdOQVlROUTYUR_YXY]OXW\OThSX]VWXTY\ÔYbR_ORXWQR_eOPQROq_UQXWRUWO\QVSSO_RYbR_O\̂UQO
XYWR_a_RWVWXTY\ÒXWQO\̂UQOa_TcaWYR\\OV\OYRUR\\V_dOWTOcVXYWVXYOa_T]_R\\OTZOWQROjT_ke

IJ�LmJ���{u{vwx�w{tuJt�Jw�}Jstuwx�zw
IJ�LmLMOPQROfTY\W_̂UWXTYOpVYV]R_OVYbOq_UQXWRUWÒXSSOa_TlXbROVbcXYX\W_VWXTYOTZOWQROfTYW_VUWOV\ObR\U_XhRbOXYOWQRO
fTYW_VUWO�TÛcRYW\OVYbÒXSSOhROWQROò YR_�\O_Ra_R\RYWVWXlR\Ob̂_XY]OUTY\W_̂UWXTYÔYWXSOWQRObVWROWQROq_UQXWRUWOX\\̂R\OWQRO
ZXYVSOfR_WXZXUVWROZT_O�VdcRYWOVYbOb̂_XY]OWQROUT__RUWXTYOaR_XTbObR\U_XhRbOXYOq_WXUSRO��eOPQROfTY\W_̂UWXTYOpVYV]R_OVYbO
q_UQXWRUWOQVlROWQROV̂WQT_XWdOWTOVUWOTYOhRQVSZOTZOWQROò YR_OTYSdOWTOWQROR[WRYWOa_TlXbRbOXYOWQROfTYW_VUWO�TÛcRYW\e

IJ�LmLmOPQROq_UQXWRUWÒXSSOlX\XWOWQRO\XWROVWOXYWR_lVS\OVaa_Ta_XVWROWTOWQRO\WV]ROTZOUTY\W_̂UWXTYgOT_OV\OTWQR_̀X\ROV]_RRbÒXWQO
WQROò YR_gOWTOhRUTcRO]RYR_VSSdOZVcXSXV_ÒXWQOWQROa_T]_R\\OVYbO~̂VSXWdOTZOWQROaT_WXTYOTZOWQROjT_kOUTcaSRWRbgOVYbOWTO
bRWR_cXYROXYO]RYR_VSOXZOWQROjT_kOTh\R_lRbOX\OhRXY]OaR_ZT_cRbOXYOVOcVYYR_OXYbXUVWXY]OWQVWOWQROjT_kgÒQRYOẐSSdO
UTcaSRWRbgÒXSSOhROXYOVUUT_bVYURÒXWQOWQROfTYW_VUWO�TÛcRYW\eO�T̀RlR_gOWQROq_UQXWRUWÒXSSOYTWOhRO_R~̂X_RbOWTOcVkRO
R[QV̂\WXlROT_OUTYWXŶT̂\OTY�\XWROXY\aRUWXTY\OWTOUQRUkOWQRO~̂VSXWdOT_O~̂VYWXWdOTZOWQROjT_keOoYOWQROhV\X\OTZOWQRO\XWROlX\XW\gO
WQROq_UQXWRUWÒXSSOkRRaOWQROò YR_OVYbOWQROfTY\W_̂UWXTYOpVYV]R_O_RV\TYVhSdOXYZT_cRbOVhT̂WOWQROa_T]_R\\OVYbO~̂VSXWdO
TZOWQROaT_WXTYOTZOWQROjT_kOUTcaSRWRbgOVYbOa_TcaWSdO_RaT_WOWTOWQROò YR_OVYbOfTY\W_̂UWXTYOpVYV]R_OkYT̀YObRlXVWXTY\O
Z_TcOWQROfTYW_VUWO�TÛcRYW\OVYbObRZRUW\OVYbObRZXUXRYUXR\OTh\R_lRbOXYOWQROjT_ke
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HIJKLKMNOPQNRSTUVWXYVZSTN[\T\]QWNUP\̂̂N_WS̀ZaQNSTQNSWNbSWQNWQ_WQUQTV\VZ̀QUNcPSNUP\̂̂NdQNZTN\VVQTa\TYQN\VNVPQNeWSfQYVNUZVQN
cPQTQ̀QWNVPQNgSWhNZUNdQZT]N_QWiSWbQajIOPQNRSTUVWXYVZSTN[\T\]QWNcẐ̂NaQVQWbZTQNZTN]QTQW\̂NZiNVPQNgSWhNSdUQẀQaNZUN
dQZT]N_QWiSWbQaNZTN\YYSWa\TYQNcZVPNVPQNRSTVW\YVNkSYXbQTVUlNcẐ̂NhQQ_NVPQNmcTQWN\TaNnWYPZVQYVNWQ\UST\d̂oNZTiSWbQaNSiN
VPQN_WS]WQUUNSiNVPQNgSWhlN\TaNcẐ̂N_WSb_V̂oNWQ_SWVNVSNVPQNmcTQWN\TaNnWYPZVQYVNhTScTNaQ̀Z\VZSTUNiWSbNVPQNRSTVW\YVN
kSYXbQTVUN\TaNVPQNbSUVNWQYQTVNeWSfQYVNUYPQaX̂QlN\TaNaQiQYVUN\TaNaQiZYZQTYZQUNSdUQẀQaNZTNVPQNgSWhj

HIJKLKJNOPQNRSTUVWXYVZSTN[\T\]QWNcẐ̂NUYPQaX̂QN\TaNYSSWaZT\VQNVPQN\YVZ̀ZVZQUNSiNVPQNRSTVW\YVSWN\TaNSVPQWN[X̂VZ_̂QN
eWZbQNRSTVW\YVSWUNZTN\YYSWa\TYQNcZVPNVPQN̂\VQUVN\__WS̀QaNeWSfQYVNpYPQaX̂QjNOPQNRSTVW\YVSWNUP\̂̂N_\WVZYZ_\VQNcZVPNSVPQWN
RSTVW\YVSWUN\TaNVPQNRSTUVWXYVZSTN[\T\]QWlNVPQNnWYPZVQYVN\TaNmcTQWNZTNWQ̀ZQcZT]NVPQZWNYSTUVWXYVZSTNUYPQaX̂QUNcPQTN
aZWQYVQaNVSNaSNUSjNOPQNRSTVW\YVSWNUP\̂̂Nb\hQN\ToNWQ̀ZUZSTUNVSNVPQNYSTUVWXYVZSTNUYPQaX̂QNaQQbQaNTQYQUU\WoNdoNVPQN
mcTQWNSWNRSTUVWXYVZSTN[\T\]QWjNOPQN\__WS̀QaNYSTUVWXYVZSTNUYPQaX̂QUNUP\̂̂NdQNZTVQ]W\VQaNZTVSNVPQNeWSfQYVNpYPQaX̂QN
\TaNYSTUVZVXVQNVPQNUYPQaX̂QUNVSNdQNXUQaNdoNVPQNRSTVW\YVSWlNSVPQWNRSTVW\YVSWUlNVPQNnWYPZVQYVlNVPQNRSTUVWXYVZSTN[\T\]QWN
\TaNVPQNmcTQWNXTVẐNUXdUQqXQTV̂oNWQ̀ZUQaj

HIJKLKJKrNOPQNRSTVW\YVSWNUP\̂̂N\UUXbQNiX̂̂NWQU_STUZdẐZVoNiSWNVPQNQsQYXVZSTNSiNZVUNgSWhNZTNVPQN\̂̂SVVQaNaXW\VZSTNVZbQUNUQVN
iSWVPNZTNVPQNeWSfQYVNpYPQaX̂Q�

HIJKLKtNOPQNRSTUVWXYVZSTN[\T\]QWlNQsYQ_VNVSNVPQNQsVQTVNWQqXZWQaNdoNpQYVZSTNujvjulN\TaNnWYPZVQYVNcẐ̂NTSVNP\̀QNYSTVWŜN
S̀QWlNSWNYP\W]QNSilNYSTUVWXYVZSTNbQ\TUlNbQVPSaUlNVQYPTZqXQUlNUQqXQTYQUNSWN_WSYQaXWQUlNSWNiSWNVPQNU\iQVoN_WQY\XVZSTUN
\TaN_WS]W\bUNZTNYSTTQYVZSTNcZVPNVPQNgSWhlNUZTYQNVPQUQN\WQNUŜQ̂oNVPQNRSTVW\YVSWwUNWZ]PVUN\TaNWQU_STUZdẐZVZQUNXTaQWNVPQN
RSTVW\YVNkSYXbQTVUlNQsYQ_VN\UN_WS̀ZaQaNZTNpQYVZSTNxjxjylN\TaNTQZVPQWNcẐ̂NdQNWQU_STUZd̂QNiSWNVPQNRSTVW\YVSWwUNi\ẐXWQNVSN
_QWiSWbNVPQNgSWhNZTN\YYSWa\TYQNcZVPNVPQNWQqXZWQbQTVUNSiNVPQNRSTVW\YVNkSYXbQTVUjNzQZVPQWNVPQNRSTUVWXYVZSTN[\T\]QWN
TSWNVPQNnWYPZVQYVNcẐ̂NP\̀QNYSTVWŜNS̀QWNSWNYP\W]QNSiNSWNdQNWQU_STUZd̂QNiSWN\YVUNSWNSbZUUZSTUNSiNVPQNRSTVW\YVSWlN
pXdYSTVW\YVSWUlNSWNVPQZWN\]QTVUNSWNQb_̂SoQQUlNSWNSiN\ToNSVPQWN_QWUSTUNSWNQTVZVZQUN_QWiSWbZT]N_SWVZSTUNSiNVPQNgSWhj

HIJKLK{I|}~~�������}��I������������I|}������I��~���������}�KN�sYQ_VN\UNSVPQWcZUQN_WS̀ZaQaNZTNVPQNRSTVW\YVNkSYXbQTVUN
SWNcPQTNaZWQYVNYSbbXTZY\VZSTUNP\̀QNdQQTNU_QYZ\̂̂oN\XVPSWZ�QalNVPQNmcTQWN\TaNRSTVW\YVSWNUP\̂̂NQTaQ\̀SWNVSN
YSbbXTZY\VQNcZVPNQ\YPNSVPQWNVPWSX]PNVPQNRSTUVWXYVZSTN[\T\]QWlN\TaNUP\̂̂NYSTVQb_SW\TQSXÛoN_WS̀ZaQNVPQNU\bQN
YSbbXTZY\VZSTUNVSNVPQNnWYPZVQYVN\dSXVNb\VVQWUN\WZUZT]NSXVNSiNSWNWQ̂\VZT]NVSNVPQNRSTVW\YVNkSYXbQTVUjNRSbbXTZY\VZSTUN
doN\TaNcZVPNVPQNnWYPZVQYVwUNYSTUX̂V\TVUNUP\̂̂NdQNVPWSX]PNVPQNnWYPZVQYVjNRSbbXTZY\VZSTUNdoN\TaNcZVPNpXdYSTVW\YVSWUN
\TaNb\VQWZ\̂NUX__̂ZQWUNUP\̂̂NdQNVPWSX]PNVPQNRSTVW\YVSWjNRSbbXTZY\VZSTUNdoN\TaNcZVPNSVPQWN[X̂VZ_̂QNeWZbQNRSTVW\YVSWUN
UP\̂̂NdQNVPWSX]PNVPQNRSTUVWXYVZSTN[\T\]QWN\TaNUP\̂̂NdQNYSTVQb_SW\TQSXÛoN_WS̀ZaQaNVSNVPQNnWYPZVQYVNZiNVPSUQN
YSbbXTZY\VZSTUN\WQN\dSXVNb\VVQWUN\WZUZT]NSXVNSiNSWNWQ̂\VQaNVSNVPQNRSTVW\YVNkSYXbQTVUjNRSbbXTZY\VZSTUNdoN\TaNcZVPN
VPQNmcTQWwUNScTNiSWYQUNUP\̂̂NdQNVPWSX]PNVPQNmcTQWj

HIJKLK�NOPQNRSTUVWXYVZSTN[\T\]QWN\TaNnWYPZVQYVNcẐ̂NWQ̀ZQcN\TaNYQWVZioN\̂̂Nn__̂ZY\VZSTUNiSWNe\obQTVNdoNVPQN
RSTVW\YVSWlNZTN\YYSWa\TYQNcZVPNVPQN_WS̀ZUZSTUNSiNnWVZŶQN�jNOPQNRSTUVWXYVZSTN[\T\]QWNcẐ̂N\UUQbd̂QNQ\YPNSiNVPQN
RSTVW\YVSWwUNn__̂ZY\VZSTUNiSWNe\obQTVNcZVPNUZbẐ\WN\__̂ZY\VZSTUNiWSbNSVPQWNeWZbQNRSTVW\YVSWUNZTVSN\NeWSfQYVN
n__̂ZY\VZSTN\TaNRQWVZiZY\VQNiSWNe\obQTVlN\̂̂NSiNcPZYPNcẐ̂NdQNUXdbZVVQaNVSNVPQNnWYPZVQYVNcZVPNVPQNRSTUVWXYVZSTN
[\T\]QWwUNWQYSbbQTa\VZSTUN\UNVSNYQWVZiZY\VZSTUNZTNcPŜQNSWN_\WVNdoNVPQNnWYPZVQYVj

HIJKLK�NOPQNnWYPZVQYVN\TaNRSTUVWXYVZSTN[\T\]QWNP\̀QN\XVPSWZVoNVSNWQfQYVNgSWhNVP\VNaSQUNTSVNYSTiSWbNVSNVPQNRSTVW\YVN
kSYXbQTVUN\TaNcẐ̂NTSVZioNQ\YPNSVPQWN\dSXVNVPQNWQfQYVZSTjNOPQNRSTUVWXYVZSTN[\T\]QWNUP\̂̂NaQVQWbZTQNZTN]QTQW\̂N
cPQVPQWNVPQNgSWhNSiNVPQNRSTVW\YVSWNZUNdQZT]N_QWiSWbQaNZTN\YYSWa\TYQNcZVPNVPQNWQqXZWQbQTVUNSiNVPQNRSTVW\YVN
kSYXbQTVUN\TaNTSVZioNVPQNmcTQWlNRSTVW\YVSWN\TaNnWYPZVQYVNSiNaQiQYVUN\TaNaQiZYZQTYZQUNZTNVPQNgSWhjNgPQTQ̀QWNVPQN
RSTUVWXYVZSTN[\T\]QWNYSTUZaQWUNZVNTQYQUU\WoNSWN\àZU\d̂QlNVPQNRSTUVWXYVZSTN[\T\]QWNcẐ̂NP\̀QN\XVPSWZVoNVSNWQqXZWQN
\aaZVZST\̂NZTU_QYVZSTNSWNVQUVZT]NSiNVPQNgSWhNZTN\YYSWa\TYQNcZVPNpQYVZSTUNyxj�jvN\TaNyxj�jxlNX_STNcWZVVQTN\XVPSWZ�\VZSTN
SiNVPQNmcTQWlNcPQVPQWNSWNTSVNUXYPNgSWhNZUNi\dWZY\VQalNZTUV\̂̂QaNSWNYSb_̂QVQajNOPQNiSWQ]SZT]N\XVPSWZVoNSiNVPQN
RSTUVWXYVZSTN[\T\]QWNcẐ̂NdQNUXdfQYVNVSNVPQN_WS̀ZUZSTUNSiNpQYVZSTUNujvjy�NVPWSX]PNujvjv�NZTŶXUZ̀QlNcZVPNWQU_QYVNVSN
ZTVQW_WQV\VZSTUN\TaNaQYZUZSTUNSiNVPQNnWYPZVQYVjN�ScQ̀QWlNTQZVPQWNVPQNnWYPZVQYVwUNTSWNVPQNRSTUVWXYVZSTN[\T\]QWwUN
\XVPSWZVoNVSN\YVNXTaQWNVPZUNpQYVZSTNujvj�NTSWN\NaQYZUZSTNb\aQNdoNQZVPQWNSiNVPQbNZTN]SSaNi\ZVPNQZVPQWNVSNQsQWYZUQNSWNTSVNVSN
QsQWYZUQNUXYPN\XVPSWZVoNUP\̂̂N]Z̀QNWZUQNVSN\NaXVoNSWNWQU_STUZdẐZVoNSiNVPQNnWYPZVQYVNSWNVPQNRSTUVWXYVZSTN[\T\]QWNVSNVPQN
RSTVW\YVSWlNpXdYSTVW\YVSWUlNb\VQWZ\̂N\TaNQqXZ_bQTVNUX__̂ZQWUlNVPQZWN\]QTVUNSWNQb_̂SoQQUlNSWNSVPQWN_QWUSTUN_QWiSWbZT]N
\ToNSiNVPQNgSWhj
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IJKLMLNOPQROSTUVWXYZW[TUO\]U]̂RXO_[̀̀OXRZR[aRO]UbOcXTdcẀeOWX]UVd[WOWTOWQROfXZQ[WRZWO]̀̀OVYgd[WW]̀VOhXTdOWQRO
STUWX]ZWTXOVYZQO]VOiQTcOjX]_[ÛVkOlXTbYZWOj]W]O]UbOi]dc̀RVmOPQROSTUVWXYZW[TUO\]U]̂RXnVO]ZW[TUVO_[̀̀OgROW]oRUO[UO
]ZZTXb]UZRO_[WQOWQROlXTpRZWOVYgd[WW]̀OVZQRbỲRO]ccXTaRbOgeOWQROfXZQ[WRZWOTXkO[UOWQRO]gVRUZROThO]UO]ccXTaRbOlXTpRZWO
VYgd[WW]̀OVZQRbỲRkO_[WQOXR]VTU]g̀ROcXTdcWURVVO_Q[̀RO]̀̀T_[ÛOVYhh[Z[RUWOW[dROWTOcRXd[WO]bRqY]WROXRa[R_OgeOWQRO
fXZQ[WRZWmO

IJKLMLrsOPQROfXZQ[WRZWO_[̀̀OXRa[R_O]UbO]ccXTaROTXOW]oROTWQRXO]ccXTcX[]WRO]ZW[TUOYcTUOWQROSTUWX]ZWTXnVOVYgd[WW]̀VOVYZQO
]VOiQTcOjX]_[ÛVkOlXTbYZWOj]W]O]UbOi]dc̀RVkOgYWOTÙeOhTXOWQRÒ[d[WRbOcYXcTVROThOZQRZo[ÛOhTXOZTUhTXd]UZRO_[WQO
[UhTXd]W[TUÔ[aRUO]UbOWQRObRV[̂UOZTUZRcWORtcXRVVRbO[UOWQROSTUWX]ZWOjTZYdRUWVmOPQROfXZQ[WRZWnVO]ZW[TUO_[̀̀OgROW]oRUO
[UO]ZZTXb]UZRO_[WQOWQROVYgd[WW]̀OVZQRbỲRO]ccXTaRbOgeOWQROfXZQ[WRZWOTXkO[UOWQRO]gVRUZROThO]UO]ccXTaRbOVYgd[WW]̀O
VZQRbỲRkO_[WQOXR]VTU]g̀ROcXTdcWURVVO_Q[̀RO]̀̀T_[ÛOVYhh[Z[RUWOW[dRO[UOWQROfXZQ[WRZWnVOcXThRVV[TU]̀OpYb̂dRUWOWTO
cRXd[WO]bRqY]WROXRa[R_mOucTUOWQROfXZQ[WRZWnVOZTdc̀RWRbOXRa[R_kOWQROfXZQ[WRZWOVQ]̀̀OWX]UVd[WO[WVOVYgd[WW]̀OXRa[R_OWTO
WQROSTUVWXYZW[TUO\]U]̂RXm

IJKLMLrrOvRa[R_OThOWQROSTUWX]ZWTXnVOVYgd[WW]̀VOgeOWQROfXZQ[WRZWO[VOUTWOZTUbYZWRbOhTXOWQROcYXcTVROThObRWRXd[U[ÛOWQRO
]ZZYX]ZeO]UbOZTdc̀RWRURVVOThOTWQRXObRW][̀VOVYZQO]VOb[dRUV[TUVO]UbOqY]UW[W[RVkOTXOhTXOVYgVW]UW[]W[ÛO[UVWXYZW[TUVOhTXO
[UVW]̀̀]W[TUOTXOcRXhTXd]UZROThORqY[cdRUWOTXOVeVWRdVkO]̀̀OThO_Q[ZQOXRd][UOWQROXRVcTUV[g[̀[WeOThOWQROSTUWX]ZWTXO]VO
XRqY[XRbOgeOWQROSTUWX]ZWOjTZYdRUWVmOPQROfXZQ[WRZWnVOXRa[R_OThOWQROSTUWX]ZWTXnVOVYgd[WW]̀VOVQ]̀̀OUTWOXR̀[RaROWQRO
STUWX]ZWTXOThOWQROTg̀[̂]W[TUVOYUbRXOiRZW[TUVOwmwkOwmxO]UbOwmyzmOPQROfXZQ[WRZWnVOXRa[R_OVQ]̀̀OUTWOZTUVW[WYWRO]ccXTa]̀OThO
V]hRWeOcXRZ]YW[TUVOTXkOYÙRVVOTWQRX_[VROVcRZ[h[Z]̀̀eOVW]WRbOgeOWQROfXZQ[WRZWkOThO]UeOZTUVWXYZW[TUOdR]UVkOdRWQTbVkO
WRZQU[qYRVkOVRqYRUZRVOTXOcXTZRbYXRVmOPQROfXZQ[WRZWnVO]ccXTa]̀OThO]OVcRZ[h[ZO[WRdOVQ]̀̀OUTWO[Ub[Z]WRO]ccXTa]̀OThO]UO
]VVRdg̀eOThO_Q[ZQOWQRO[WRdO[VO]OZTdcTURUWm

IJKLMLrrLr{PQROfXZQ[WRZWnVOXRa[R_OThOSTUWX]ZWTXnVOVYgd[WW]̀VOVQ]̀̀OgRÒ[d[WRbOWTO]UO[U[W[]̀OVYgd[WW]̀O]UbOTURO|y}O
XRVYgd[WW]̀mO~hOWQROfXZQ[WRZWO[VOXRqY[XRbOWTOXRa[R_O]bb[W[TU]̀OVYgd[WW]̀VOgRZ]YVROWQRO[U[W[]̀OVYgd[WW]̀O]UbOXRVYgd[WW]̀O
h][̀RbOWTOZTUhTXdOWTOWQRO[UhTXd]W[TUÔ[aRUO]UbOWQRObRV[̂UOZTUZRcWORtcXRVVRbO[UOWQROSTUWX]ZWOjTZYdRUWVkOWQRO]dTYUWOThO
ZTdcRUV]W[TUOc][bOWTOWQROfXZQ[WRZWOgeOWQRO�_URXOhTXO]bb[W[TU]̀OVRXa[ZRVOVQ]̀̀OgRObRbYZWRbOhXTdOWQROc]edRUWVOWTOWQRO
STUWX]ZWTXm

IJKLMLrrLM{PQROXRa[R_O_[̀̀OUTWOgROZTUV[bRXRbOZTdc̀RWROYUW[̀O]UO�fSP~���OVW]dcOTXOTWQRXO_X[WWRUOUTW[ZROWTOWQ]WORhhRZWO
Q]VOgRRUOXRZR[aRbOgeOWQROSTUWX]ZWTXm

IJKLMLrMOPQROSTUVWXYZW[TUO\]U]̂RXO_[̀̀OcXRc]XROSQ]ÛRO�XbRXVO]UbOSTUVWXYZW[TUOSQ]ÛROj[XRZW[aRVm

IJKLMLr�OPQROSTUVWXYZW[TUO\]U]̂RXO]UbOWQROfXZQ[WRZWO_[̀̀OW]oRO]ccXTcX[]WRO]ZW[TUOTUOSQ]ÛRO�XbRXVOTXOSTUVWXYZW[TUO
SQ]ÛROj[XRZW[aRVO[UO]ZZTXb]UZRO_[WQOfXW[Z̀RO�O]UbOWQROfXZQ[WRZWO_[̀̀OQ]aRO]YWQTX[WeOWTOTXbRXOd[UTXOZQ]ÛRVO[UOWQRO
�TXoO]VOcXTa[bRbO[UOiRZW[TUO�m�mOPQROfXZQ[WRZWkO[UOZTUVỲW]W[TUO_[WQOWQROSTUVWXYZW[TUO\]U]̂RXkO_[̀̀O[UaRVW[̂]WRO]UbO
d]oRObRWRXd[U]W[TUVO]UbOXRZTddRUb]W[TUVOXR̂]Xb[ÛOZTUZR]̀RbO]UbOYUoUT_UOZTUb[W[TUVO]VOcXTa[bRbO[UOiRZW[TUO
wm�m�m

IJKLMLrKOuW[̀[�[ÛOWQRObTZYdRUWVOcXTa[bRbOgeOWQROSTUWX]ZWTXkOWQROSTUVWXYZW[TUO\]U]̂RXO_[̀̀Od][UW][UO]WOWQROV[WROhTXOWQRO
�_URXOTUROZTceOThO]̀̀OSTUWX]ZWOjTZYdRUWVkO]ccXTaRbOiQTcOjX]_[ÛVkOlXTbYZWOj]W]kOi]dc̀RVO]UbOV[d[̀]XOXRqY[XRbO
VYgd[WW]̀VkO[UÔTTbOTXbRXO]UbOd]XoRbOZYXXRUẀeOWTOXRZTXbO]̀̀OZQ]ÛRVO]UbOVR̀RZW[TUVOd]bRObYX[ÛOZTUVWXYZW[TUmOPQRVRO
_[̀̀OgRO]a][̀]g̀ROWTOWQROfXZQ[WRZWO]UbOWQROSTUWX]ZWTXkO]UbO_[̀̀OgRObR̀[aRXRbOWTOWQRO�_URXOYcTUOZTdc̀RW[TUOThOWQRO
lXTpRZWm

IJKLMLr�OPQROSTUVWXYZW[TUO\]U]̂RXO_[̀̀O]VV[VWOWQROfXZQ[WRZWO[UOZTUbYZW[ÛO[UVcRZW[TUVOWTObRWRXd[UROWQROb]WRVOThO
iYgVW]UW[]̀OSTdc̀RW[TUO]UbOWQROb]WROThOh[U]̀OZTdc̀RW[TU�O[VVYROSRXW[h[Z]WRVOThOiYgVW]UW[]̀OSTdc̀RW[TUO[UOZTUpYUZW[TUO
_[WQOWQROfXZQ[WRZWOcYXVY]UWOWTOiRZW[TUO�m��O]UbOXRZR[aRO]UbOhTX_]XbOWTOWQRO�_URXO_X[WWRUO_]XX]UW[RVO]UbOXR̀]WRbO
bTZYdRUWVOXRqY[XRbOgeOWQROSTUWX]ZWO]UbO]VVRdg̀RbOgeOWQROSTUWX]ZWTXOcYXVY]UWOWTOiRZW[TUO�my�mOPQROSTUVWXYZW[TUO
\]U]̂RXO_[̀̀OhTX_]XbOWTOWQROfXZQ[WRZWO]Oh[U]̀Ofcc̀[Z]W[TUO]UbOSRXW[h[Z]WROhTXOl]edRUWOTXOh[U]̀OlXTpRZWOfcc̀[Z]W[TUO]UbO
lXTpRZWOSRXW[h[Z]WROhTXOl]edRUWOYcTUOWQROSTUWX]ZWTXnVOZTdc̀[]UZRO_[WQOWQROXRqY[XRdRUWVOThOWQROSTUWX]ZWOjTZYdRUWVm

IJKLMLr�O~hOWQRO�_URXO]UbOfXZQ[WRZWO]̂XRRkOWQROfXZQ[WRZWO_[̀̀OcXTa[bROTUROTXOdTXROcXTpRZWOXRcXRVRUW]W[aRVOWTO]VV[VWO[UO
Z]XXe[ÛOTYWOWQROfXZQ[WRZWnVOXRVcTUV[g[̀[W[RVO]WOWQROV[WRmOPQRObYW[RVkOXRVcTUV[g[̀[W[RVO]UbÒ[d[W]W[TUVOThO]YWQTX[WeOThOVYZQO
cXTpRZWOXRcXRVRUW]W[aRVOVQ]̀̀OgRO]VOVRWOhTXWQO[UO]UORtQ[g[WOWTOgRO[UZTXcTX]WRbO[UOWQROSTUWX]ZWOjTZYdRUWVm
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IJKLMLNOPQRSPTUVRWXSVXPYWZZPW[XSU\USXP][̂P̂SVŴSP_]XXSÙPVa[VSU[W[bP\SUcaU_][VSPd[̂SUeP][̂PUSfdWUS_S[X̀PacPXRSP
ga[XU]VXPhaVd_S[X̀Pa[PYUWXXS[PUSfdS̀XPacPXRSPga[̀XUdVXWa[Pi][]bSUePjY[SUPaUPga[XU]VXaUPXRUadbRPXRSPga[̀XUdVXWa[P
i][]bSUkPQRSPTUVRWXSVXl̀PUS̀\a[̀SPXaP̀dVRPUSfdS̀X̀PYWZZPmSP_]̂SPW[PYUWXW[bPYWXRW[P][nPXW_SPZW_WX̀P]bUSŜPd\a[PaUP
aXRSUYẀSPYWXRPUS]̀a[]mZSP\Ua_\X[S̀̀kP

IJKLMLNoPp[XSU\USX]XWa[̀P][̂P̂SVẀWa[̀PacPXRSPTUVRWXSVXPYWZZPmSPVa[̀ẀXS[XPYWXRPXRSPW[XS[XPacP][̂PUS]̀a[]mZnPW[cSU]mZSP
cUa_PXRSPga[XU]VXPhaVd_S[X̀P][̂PYWZZPmSPW[PYUWXW[bPaUPW[PXRSPcaU_PacP̂U]YW[b̀kP

IJKLMLNoLNPpcPqaUrPẀP̂S̀VUWmŜPaUPW[̂WV]XŜPW[P]P_][[SUPYRWVRP_]rS̀PWXPW_\à ẀmZSPXaPV]UUnPadXPXRSPUSfdWUS_S[X̀PacPXRSP
ga[XU]VXPhaVd_S[X̀ePaUP̀RadẐP̂ẀVUS\][VWS̀P]\\S]UP]_a[bPXRSPga[XU]VXPhaVd_S[X̀ePXRSPga[XU]VXaUP̀R]ZZPUSfdS̀XP
W[XSU\USX]XWa[PmScaUSP\UaVSŜW[bPYWXRPXRSPqaUrkPpcPXRSPga[XU]VXaUPc]WZ̀PXaP_]rSP̀dVRP]PUSfdS̀XeP[aPSsVd̀SPYWZZPmSP
S[XSUX]W[ŜPcaUPc]WZdUSPXaPV]UUnPadXPXRSPqaUrPacPXRSPga[XU]VXPhaVd_S[X̀kPtRadẐP]PVa[cZWVXPaVVdUPW[PaUPmSXYSS[P
ga[XU]VXPhaVd_S[X̀ePXRSPga[XU]VXaUPẀP̂SS_ŜPXaPR]uSPW[VZd̂ŜPW[PXRSPga[XU]VXPtd_PXRSP_aUSPSs\S[̀WuSP_][[SUPacP
âW[bPXRSPqaUrk

IJKLMLNvPQRSPTUVRWXSVXl̀P̂SVẀWa[̀eP]cXSUPVa[̀dZX]XWa[PYWXRPXRSPjY[SUePa[P_]XXSÙPUSZ]XW[bPXaP]S̀XRSXWVPSccSVXPYWZZPmSP
cW[]ZPWcPVa[̀ẀXS[XPYWXRPXRSPW[XS[XPSs\US̀̀ ŜPW[PXRSPga[XU]VXPhaVd_S[X̀k

IJKLMLMwPQRSPga[̀XUdVXWa[Pi][]bSUPYWZZPUSVSWuSP][̂PUSuWSYPUSfdS̀X̀PcaUPW[caU_]XWa[PcUa_PXRSPga[XU]VXaUeP][̂PcaUY]ÛP
S]VRPUSfdS̀XPcaUPW[caU_]XWa[PXaPXRSPTUVRWXSVXePYWXRPXRSPga[̀XUdVXWa[Pi][]bSUl̀PUSVa__S[̂]XWa[kPQRSPTUVRWXSVXPYWZZP
USuWSYP][̂PUS̀\a[̂PW[PYUWXW[bPXaPXRSPga[̀XUdVXWa[Pi][]bSUPXaPUSfdS̀X̀PcaUPW[caU_]XWa[P]madXPXRSPga[XU]VXPhaVd_S[X̀kP
QRSPga[̀XUdVXWa[Pi][]bSUl̀PUSVa__S[̂]XWa[P][̂PXRSPTUVRWXSVXl̀PUS̀\a[̀SPXaPS]VRPUSfdS̀XPYWZZPmSP_]̂SPW[PYUWXW[bP
YWXRW[P][nPXW_SPZW_WX̀P]bUSŜPd\a[PaUPaXRSUYẀSPYWXRPUS]̀a[]mZSP\Ua_\X[S̀̀kPpcP]\\Ua\UW]XSePXRSPTUVRWXSVXPYWZZP\US\]USP
][̂PẀ̀dSP̀d\\ZS_S[X]ZPhU]YW[b̀P][̂Pt\SVWcWV]XWa[̀PW[PUS̀\a[̀SPXaPXRSPUSfdS̀X̀PcaUPW[caU_]XWa[k

xyz{z|{z}~���������
�������J�JJJ��������������
IJ�LNJ�����������
IJ�LNLNPTPtdmVa[XU]VXaUPẀP]P\SÙa[PaUPS[XWXnPYRaPR]̀P]P̂WUSVXPVa[XU]VXPYWXRPXRSPga[XU]VXaUPXaP\SUcaU_P]P\aUXWa[PacPXRSP
qaUrP]XPXRSP̀WXSkPQRSPXSU_P�tdmVa[XU]VXaU�PẀPUScSUUŜPXaPXRUadbRadXPXRSPga[XU]VXPhaVd_S[X̀P]̀PWcP̀W[bdZ]UPW[P[d_mSUP
][̂P_S][̀P]PtdmVa[XU]VXaUPaUP][P]dXRaUW�ŜPUS\US̀S[X]XWuSPacPXRSPtdmVa[XU]VXaUkPQRSPXSU_P�tdmVa[XU]VXaU�P̂aS̀P[aXP
W[VZd̂SPaXRSUPga[XU]VXaÙPaUPtS\]U]XSPga[XU]VXaÙPaUPXRSP̀dmVa[XU]VXaÙPacPaXRSUPga[XU]VXaÙPaUPtS\]U]XSPga[XU]VXaÙk

IJ�LNLMPTPtdm�̀dmVa[XU]VXaUPẀP]P\SÙa[PaUPS[XWXnPYRaPR]̀P]P̂WUSVXPaUPW[̂WUSVXPVa[XU]VXPYWXRP]PtdmVa[XU]VXaUPXaP\SUcaU_P
]P\aUXWa[PacPXRSPqaUrP]XPXRSP̀WXSkPQRSPXSU_P�tdm�̀dmVa[XU]VXaU�PẀPUScSUUŜPXaPXRUadbRadXPXRSPga[XU]VXPhaVd_S[X̀P]̀PWcP
Ẁ[bdZ]UPW[P[d_mSUP][̂P_S][̀P]Ptdm�̀dmVa[XU]VXaUPaUP][P]dXRaUW�ŜPUS\US̀S[X]XWuSPacPXRSPtdm�̀dmVa[XU]VXaUk

IJ�LMJ���� J��J�¡¢£�����£��J�� J��¤��J������£��J���J¥�������J��J�¤�J¦��§
IJ�LMLNP̈[ZS̀̀PaXRSUYẀSP̀X]XŜPW[PXRSPga[XU]VXPhaVd_S[X̀PaUPXRSPmŴ̂ W[bPUSfdWUS_S[X̀ePXRSPga[XU]VXaUePYWXRW[PXS[P©ª«¬P
]̂ǹP]cXSUP]Y]ÛPacPXRSPga[XU]VXeP̀R]ZZPcdU[ẀRPW[PYUWXW[bPXaPXRSPga[̀XUdVXWa[Pi][]bSUPcaUPUSuWSYPmnPXRSPjY[SUeP
ga[̀XUdVXWa[Pi][]bSUP][̂PTUVRWXSVXPXRSP[]_S̀PacP\SÙa[̀PaUPS[XWXWS̀P©W[VZd̂W[bPXRàSPYRaP]USPXaPcdU[ẀRP_]XSUW]Z̀PaUP
SfdW\_S[XPc]mUWV]XŜPXaP]P̀\SVW]ZP̂S̀Wb[¬P\Ua\àŜPcaUPS]VRP\UW[VW\]ZP\aUXWa[PacPXRSPqaUrkPQRSPga[̀XUdVXWa[Pi][]bSUP
_]nPUS\ZnPYWXRW[PªP̂]ǹPXaPXRSPga[XU]VXaUPW[PYUWXW[bP̀X]XW[bP©ª¬PYRSXRSUPXRSPjY[SUePXRSPga[̀XUdVXWa[Pi][]bSUPaUPXRSP
TUVRWXSVXPR]̀PUS]̀a[]mZSPam®SVXWa[PXaP][nP̀dVRP\Ua\àŜP\SÙa[PaUPS[XWXnPaUeP©̄¬PXR]XPXRSPga[̀XUdVXWa[Pi][]bSUeP
TUVRWXSVXPaUPjY[SUPUSfdWUS̀P]̂ ŴXWa[]ZPXW_SPcaUPUSuWSYkP°]WZdUSPacPXRSPga[̀XUdVXWa[Pi][]bSUePjY[SUePaUPTUVRWXSVXPXaP
US\ZnPYWXRW[PXRSPª�̂]nP\SUWâP̀R]ZZPVa[̀XWXdXSP[aXWVSPacP[aPUS]̀a[]mZSPam®SVXWa[k

IJ�LMLNLN±p[P[aPV]̀SP̀R]ZZP\]n_S[X̀PmSP_]̂SPa[PXRSPga[XU]VXPd[XWZP]PVa_\ZSXSPZẀXPacPtdmVa[XU]VXaÙPR]̀PmSS[P̀dm_WXXŜP
mnPXRSPga[XU]VXaUPXaPXRSPga[̀XUdVXWa[Pi][]bSUPcaUPUSuWSYPmnPXRSPjY[SUePga[̀XUdVXWa[Pi][]bSUeP][̂PTUVRWXSVXkPtdVRP
ZẀXP̀R]ZZP[aXPmSPVa[̀ŴSUŜPVa_\ZSXSPWcPXRSPjY[SUePga[̀XUdVXWa[Pi][]bSUPaUPTUVRWXSVXPR]̀P][nPUS]̀a[]mZSPam®SVXWa[PXaP
][nP[]_SPZẀXŜPXRSUSa[kPtdVRPZẀXP̀R]ZZPmSP̀dm_WXXŜP][̂PUS̀dm_WXXŜPWcP[SVS̀̀]UnPd[XWZPWXPẀPVa[̀ŴSUŜPVa_\ZSXSk

IJ�LMLNLM²tdmVa[XU]VXaÙPYWZZP[aXPmSP]VVS\X]mZSPd[ZS̀̀ePYRS[PUSfdS̀XŜPmnPXRSPjY[SUePTUVRWXSVXPaUPga[̀XUdVXWa[P
i][]bSUePSuŴS[VSPẀPcdU[ẀRŜPmnPXRSPga[XU]VXaUPXR]XPXRSP\Ua\àŜPtdmVa[XU]VXaUPR]̀P̀]XẀc]VXaUWZnPVa_\ZSXŜP̀W_WZ]UP
d̀mVa[XU]VX̀P]̀PVa[XS_\Z]XŜPd[̂SUPXRẀPga[XU]VXeP][̂PR]̀PXRSP[SVS̀̀]UnPSs\SUWS[VSeP\SÙa[[SZePSfdW\_S[XeP\Z][XP][̂P
cW[][VW]ZP]mWZWXnPXaPVa_\ZSXSPXRSP\Ua\àŜP̀dmVa[XU]VXPW[P]VVaÛ][VSPYWXRPXRSPW[XS[XPacPXRSPga[XU]VXPhaVd_S[X̀P][̂PXRSP
³Ua®SVXPtVRŜdZSkPT̀PuSUWcWV]XWa[PacPcW[][VW]ZP]mWZWXnePXRSPjY[SUPUS̀SUuS̀PXRSPUWbRXPXaPUSfdS̀XP][̂PUSVSWuSPd\PXaPcWuSP©́¬P
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IJKLMNOPNPQRKRSQKTNMUKUJVJRUMWNXKRYNLJPJLJRSJMWNXORZ[QRM\LKRSJNSOV]KRINLJPJLJRSJMNKRZNKTTNOÛJLNQRPOLVKUQORNLJ_\QLJZN
UONKMMJMMNPQRKRSQKTNKXQTQUÌ

abcdedeNf̂JNgORULKSUOLNM̂KTTNROUNSORULKSUNhQÛNKN]LO]OMJZN]JLMORNOLNJRUQUINUONĥOVNÛJNihRJLWNgORMUL\SUQORNjKRKkJLN
OLNlLŜQUJSUN̂KMNVKZJNLJKMORKXTJNKRZNUQVJTINOXmJSUQOR̀Nf̂JNgORULKSUOLNM̂KTTNROUNXJNLJ_\QLJZNUONSORULKSUNhQÛNKRIORJNUON
ĥOVNÛJNgORULKSUOLN̂KMNVKZJNLJKMORKXTJNOXmJSUQOR̀

abcdednNoPNÛJNihRJLWNgORMUL\SUQORNjKRKkJLNOLNlLŜQUJSUN̂KMNLJKMORKXTJNOXmJSUQORNUONKN]JLMORNOLNJRUQUIN]LO]OMJZNXINÛJN
gORULKSUOLWNÛJNgORULKSUOLNM̂KTTN]LO]OMJNKROÛJLNUONĥOVNÛJNihRJLWNgORMUL\SUQORNjKRKkJLNKRZNlLŜQUJSUN̂KpJNRON
OXmJSUQOR̀NqONQRSLJKMJNQRNÛJNgORULKSUNr\VNM̂KTTNXJNKTTOhJZNĥJLJNKNr\XSORULKSUOLNQMNLJmJSUJZNXINÛJNlLŜQUJSUWN
gORMUL\SUQORNjKRKkJLNOLNihRJLNĥONQMNstuNZJJVJZN\R_\KTQPQJZNUON]JLPOLVNÛJN]KLUQS\TKLNhOLYNM\XSORULKSUJZNXINÛJN
gORULKSUOLWNsvuNZOJMNROUN̂KpJNÛJNRJSJMMKLINJw]JLQJRSJWN]JLMORRJTWNJ_\Q]VJRUWN]TKRUNKRZNPQRKRSQKTNKXQTQUINUONSOV]TJUJN
ÛJNM\XSORULKSUWNOLNsxuN̂KMNKN̂QMUOLINOPN]OOLN]JLPOLVKRSJNOPNhOLYNOPNMQVQTKLNRKU\LJ̀Ny]ORNLJSJQ]UNOPNKNLJmJSUQORNOPNKN
r\XSORULKSUOLNXINÛJNlLŜQUJSUWNÛJNgORULKSUOLNM̂KTTN̂KpJNÛJNLQk̂UNUONLJ_\JMUNKNVJJUQRkNhQÛNÛJNlLŜQUJSUWN
gORMUL\SUQORNjKRKkJLNKRZNÛJNihRJLNUONZQMS\MMNÛJNLJKMORMNQUNXJTQJpJMNÛJN]LO]OMJZNr\XSORULKSUOLNQMN_\KTQPQJZNUON
]JLPOLVNÛJNhOLỲNy]ORNLJpQJhNOPNM\ŜNLJKMORMWNÛJNlLŜQUJSUNM̂KTTNLJSORMQZJLNQUMNZJUJLVQRKUQORNKRZNM̂KTTNKZpQMJNÛJN
gORULKSUOLNOPNQUMNZJUJLVQRKUQORN\]ORNM\ŜNLJpQJh̀NoPNÛJNlLŜQUJSUNMUQTTNPQRZMNÛKUNM\ŜN]LO]OMJZNr\XSORULKSUOLNZOJMNROUN
VJJUNÛJNLJ_\QLJVJRUMNKXOpJNMUKUJZWNQUNM̂KTTNKZpQMJNÛJNgORULKSUOL̀Nf̂JNlLŜQUJSUzMNZJUJLVQRKUQORN\]ORNM\ŜNLJpQJhN
M̂KTTNXJNPQRKTNKRZNXQRZQRkNORNÛJNgORULKSUOLNKRZNQUMN]LO]OMJZNr\XSORULKSUOLNKRZNÛJNgORULKSUOLN̂JLJXINhKQpJMNKRINKRZN
KTTNSTKQVMNQUNOLNQUMN]LO]OMJZNr\XSORULKSUOLNVQk̂UN̂KpJNKkKQRMUNÛJNihRJLWNÛJNgORMUL\SUQORNjKRKkJLNKRZNÛJNlLŜQUJSUN
SORSJLRQRkNÛJNLJmJSUQORNOPNM\ŜNgORULKSUOLNKRZNM̂KTTNLJ_\QLJNQUMNr\XSORULKSUOLMNUONJwJS\UJNM\ŜNMQVQTKLNhKQpJLNQRNQUMN
KkLJJVJRUNhQÛNÛJNgORULKSUOL̀

abcded{Nf̂JNgORULKSUOLNM̂KTTNROUNM\XMUQU\UJNKNr\XSORULKSUOLWN]JLMORWNOLNJRUQUINPOLNORJN]LJpQO\MTINMJTJSUJZNQPNÛJNihRJLWN
gORMUL\SUQORNjKRKkJLNOLNlLŜQUJSUNVKYJMNLJKMORKXTJNOXmJSUQORNUONM\ŜNM\XMUQU\UQOR̀

abcdedcNf̂JNjKQRUJRKRSJNOPNÛJN|LOmJSUNrŜJZ\TJNQMNSLQUQSKT̀Nf̂JNgORULKSUOLNM̂KTTNKhKLZNM\XSORULKSUMNUONJRUQUQJMNSK]KXTJN
OPN]JLPOLVQRkNQRNKNVKRRJLNÛKUNhQTTNVKQRUKQRNÛJN|LOmJSUNrŜJZ\TJNKRZNLJ_\QLJNQUMNM\XSORULKSUOLMNUONSOV]TJUJNÛJQLN
hOLYNQRNKSSOLZKRSJNhQÛNÛJN|LOmJSUNrŜJZ\TJ̀

abcded}by]ORNhLQUUJRNLJ_\JMUNPLOVNOLNORNXĴKTPNOPNÛJNihRJLWNÛJNgORULKSUOLNM̂KTTN]LOpQZJNUONÛJNihRJLNJwJS\UJZWN
\RLJZKSUJZNSO]QJMNOPNKTTNM\XSORULKSUMWN]\LŜKMJNOLZJLMNOLNOÛJLNKkLJJVJRUMNLJTKUQRkNUONÛJN~OLỲ

abcdnb��������������b���������
abcdnd�N�INK]]LO]LQKUJNhLQUUJRNKkLJJVJRUWNÛJNgORULKSUOLNM̂KTTNLJ_\QLJNJKŜNr\XSORULKSUOLWNUONÛJNJwUJRUNOPNÛJN~OLYNUON
XJN]JLPOLVJZNXINÛJNr\XSORULKSUOLWNUONXJNXO\RZNUONÛJNgORULKSUOLNXINUJLVMNOPNÛJNgORULKSUN�OS\VJRUMWNKRZNUONKMM\VJN
UOhKLZNÛJNgORULKSUOLNKTTNÛJNOXTQkKUQORMNKRZNLJM]ORMQXQTQUQJMWNQRST\ZQRkNLJM]ORMQXQTQUINPOLNMKPJUINOPNÛJNr\XSORULKSUOLzMN
~OLYWNĥQŜNÛJNgORULKSUOLWNXINÛJMJN�OS\VJRUMWNKMM\VJMNUOhKLZNÛJNihRJLWNgORMUL\SUQORNjKRKkJLNKRZNlLŜQUJSÙN
�KŜNM\XSORULKSUNKkLJJVJRUNM̂KTTN]LJMJLpJNKRZN]LOUJSUNÛJNLQk̂UMNOPNÛJNihRJLWNgORMUL\SUQORNjKRKkJLNKRZNlLŜQUJSUN
\RZJLNÛJNgORULKSUN�OS\VJRUMNhQÛNLJM]JSUNUONÛJN~OLYNUONXJN]JLPOLVJZNXINÛJNr\XSORULKSUOLNMONÛKUNM\XSORULKSUQRkN
ÛJLJOPNhQTTNROUN]LJm\ZQSJNM\ŜNLQk̂UMWNKRZNM̂KTTNKTTOhNUONÛJNr\XSORULKSUOLWN\RTJMMNM]JSQPQSKTTIN]LOpQZJZNOÛJLhQMJNQRN
ÛJNM\XSORULKSUNKkLJJVJRUWNÛJNXJRJPQUNOPNKTTNLQk̂UMWNLJVJZQJMNKRZNLJZLJMMNKkKQRMUNÛJNgORULKSUOLNÛKUNÛJNgORULKSUOLWNXIN
ÛJNgORULKSUN�OS\VJRUMWN̂KMNKkKQRMUNÛJNihRJL̀N~ ĴLJNK]]LO]LQKUJWNÛJNgORULKSUOLNM̂KTTNLJ_\QLJNJKŜNr\XSORULKSUOLNUON
JRUJLNQRUONMQVQTKLNKkLJJVJRUMNhQÛNr\X�M\XSORULKSUOLM̀Nf̂JNgORULKSUOLNM̂KTTNVKYJNKpKQTKXTJNUONJKŜN]LO]OMJZN
r\XSORULKSUOLWN]LQOLNUONÛJNJwJS\UQORNOPNÛJNM\XSORULKSUNKkLJJVJRUWNSO]QJMNOPNÛJNgORULKSUN�OS\VJRUMNUONĥQŜNÛJN
r\XSORULKSUOLNhQTTNXJNXO\RZWNKRZWN\]ORNhLQUUJRNLJ_\JMUNOPNÛJNr\XSORULKSUOLWNQZJRUQPINUONÛJNr\XSORULKSUOLNUJLVMNKRZN
SORZQUQORMNOPNÛJN]LO]OMJZNM\XSORULKSUNKkLJJVJRUNÛKUNVKINXJNKUNpKLQKRSJNhQÛNÛJNgORULKSUN�OS\VJRUM̀N
r\XSORULKSUOLMNhQTTNMQVQTKLTINVKYJNSO]QJMNOPNK]]TQSKXTJN]OLUQORMNOPNM\ŜNZOS\VJRUMNKpKQTKXTJNUONÛJQLNLJM]JSUQpJN
]LO]OMJZNr\X�M\XSORULKSUOLM̀N�KŜNM\XSORULKSUNM̂KTTNSORUKQRN]LOpQMQORNPOLNJwJS\UQORNOPNTQJRNhKQpJLMNQRNPOLVNKRZN
M\XMUKRSJNKSSJ]UKXTJNUONÛJNihRJLNKMNKNSORZQUQORNOPN]KIVJRUNXINÛJNgORULKSUOL̀Nf̂JNgORULKSUOLNM̂KTTNLJ_\QLJNJKŜN
r\XSORULKSUOLNUONstuNQRM]JSUNÛJN|LOmJSUNMQUJWNQRST\ZQRkNKTTNLJTJpKRUNM\LPKSJMNKRZNmOXNSORZQUQORMWNXJPOLJNXJkQRRQRkNÛJN
~OLYNKRZNsvuNKSSJ]UNOLNSQUJNRJSJMMKLINSOLLJSUQORMNQRNÛJN|LOmJSUNMQUJWNQRST\ZQRkNM\LPKSJMNOLNmOXNSORZQUQORMWNXJPOLJN
XJkQRRQRkNÛJN~OLỲ

abcdndebf̂JNgORULKSUOLNM̂KTTN]LOV]UTINROUQPINÛJNihRJLNKRZNlLŜQUJSUNOPNKRINVKUJLQKTNZJPK\TUMNXINKRINr\XSORULKSUOLNOLN
ĥJÛJLNQUN̂KMNUJLVQRKUJZNQUMNKkLJJVJRUNhQÛNKRINOPNQUMNr\XSORULKSUOLMNPOLNKRINLJKMOR̀N
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IJKLMJNOPQRPSTPQJUVVRSPWTPQJOXJYZ[\OPQ]̂\QV
IJKLML_̀abcd̀efgchijkbcj̀blkmmnmij̀ohk̀b̀phkjqhìhòjdm̀rhks̀qèbeeqlimt̀gùjdm̀vhijkbcjhk̀jh̀jdm̀wximkỳpkhzqtmt̀jdbj

L_ beeqlinmij̀qèmoomcjqzm̀hi{ùbojmk̀jmknqibjqhìhòjdm̀vhijkbcj̀gùjdm̀wximk̀pfkefbij̀jh̀|kjqc{m̀}~̀bit̀
hi{ùohk̀jdhem̀efgchijkbcj̀blkmmnmijèjdbj̀jdm̀wximk̀bccmpjègùihjqouqil̀jdm̀�fgchijkbcjhk̀bit̀
vhijkbcjhk�̀bit

L� beeqlinmij̀qèefg�mcj̀jh̀jdm̀pkqhk̀kqldjèhòjdm̀efkmjuỳqòbiuỳhg{qlbjmt̀fitmk̀ghit̀km{bjqil̀jh̀jdm̀
vhijkbcj�

rdmìjdm̀wximk̀bccmpjèjdm̀beeqlinmij̀hòb̀efgchijkbcj̀blkmmnmijỳjdm̀wximk̀beefnmèjdm̀vhijkbcjhk�èkqldjèbit̀
hg{qlbjqhièfitmk̀jdm̀efgchijkbcj�

IJKLML�̀�phìefcd̀beeqlinmijỳqòjdm̀rhks̀dbègmmìefepmitmt̀ohk̀nhkm̀jdbì��̀tbueỳjdkhfld̀ih̀obf{j̀hòjdm̀
�fgchijkbcjhkỳjdm̀�fgchijkbcjhk�èchnpmiebjqhìedb{{̀gm̀m�fqjbg{ùbt�fejmt̀ohk̀qickmbemèqìchej̀kmef{jqil̀okhǹjdm̀
efepmieqhi�

IJKLML�̀�phìbeeqlinmij̀jh̀jdm̀wximk̀fitmk̀jdqè�mcjqhì��~ỳjdm̀wximk̀nbùofkjdmk̀beeqlìjdm̀efgchijkbcj̀jh̀b̀
efccmeehk̀vhijkbcjhk̀hk̀hjdmk̀mijqju�̀

IJKLMLM�|{{̀efgchijkbcjèhzmk̀�}�y���̀edb{{̀gm̀qìxkqjqil̀xqjd̀chpqmèhòjdm̀xkqjjmìefgchijkbcj̀pkhzqtmt̀jh̀jdm̀wximk̀
pkhnpj{ùfphìkm�fmej�

U���N��J�JJJN��Y���N����J��J�����J��J��JY��U�U��JN����UN���Y
IJ�L_J��PT]�VJ�RS�QJQOJ�T]XO]WJNOPVQ]Z\QROPJ�RQ�J��PJ�O]\TVĴP�JQOJU�̂]�J�Q�T]JNOPQ]̂\QV
IJ�L_L_̀�dm̀wximk̀kmemkzmèjdm̀kqldj̀jh̀pmkohkǹchiejkfcjqhìhk̀hpmkbjqhièkm{bjmt̀jh̀jdm̀�kh�mcj̀xqjd̀jdm̀wximk�èhxì
ohkcmeỳxdqcd̀qic{ftm̀pmkehièhk̀mijqjqmèfitmk̀empbkbjm̀chijkbcjèihj̀btnqiqejmkmt̀gùjdm̀vhiejkfcjqhì biblmkỳbit̀
jh̀bxbkt̀hjdmk̀chijkbcjèqìchiimcjqhìxqjd̀hjdmk̀phkjqhièhòjdm̀�kh�mcj̀hk̀hjdmk̀chiejkfcjqhìhk̀hpmkbjqhièhìjdm̀eqjm̀
fitmk̀vhitqjqhièhòjdm̀vhijkbcj̀qtmijqcb{̀hk̀efgejbijqb{{ùeqnq{bk̀jh̀jdmem̀qic{ftqil̀jdhem̀phkjqhièkm{bjmt̀jh̀
qiefkbicm̀bit̀xbqzmk̀hòefgkhlbjqhi�̀

IJ�L_L�̀rdmìjdm̀wximk̀pmkohknèchiejkfcjqhìhk̀hpmkbjqhièxqjd̀jdm̀wximk�èhxìohkcmèhk̀�mpbkbjm̀vhijkbcjhkeỳ
jdm̀wximk̀edb{{̀pkhzqtm̀ohk̀chhktqibjqhìhòefcd̀ohkcmèbit̀�mpbkbjm̀vhijkbcjhkèxqjd̀jdm̀rhks̀hòjdm̀vhijkbcjhkỳ
xdh̀edb{{̀chhpmkbjm̀xqjd̀jdmn�

IJ�L_L�̀�i{meèhjdmkxqem̀pkhzqtmt̀qìjdm̀vhijkbcj̀¡hcfnmijeỳxdmìjdm̀wximk̀pmkohknèchiejkfcjqhìhk̀hpmkbjqhiè
km{bjmt̀jh̀jdm̀�kh�mcj̀xqjd̀jdm̀wximk�èhxìohkcmèhk̀xqjd̀�mpbkbjm̀vhijkbcjhkeỳjdm̀wximk̀hk̀qjè�mpbkbjm̀vhijkbcjhkè
edb{{̀dbzm̀jdm̀ebnm̀hg{qlbjqhièbit̀kqldjèjdbj̀jdm̀vhijkbcjhk̀dbèfitmk̀jdm̀vhitqjqhièhòjdm̀vhijkbcjỳqic{ftqilỳ
xqjdhfj̀m¢c{ftqil̀hjdmkeỳjdhem̀ejbjmt̀qì|kjqc{m̀£ỳjdqè|kjqc{m̀�ỳbit̀|kjqc{mè}�ỳ}}ỳbit̀}¤�

IJ�L_LM¥�dm̀vhijkbcjhk̀bccmpjèbeeqlinmij̀hoỳbit̀{qbgq{qjùohkỳb{{̀pfkcdbem̀hktmkèbit̀hjdmk̀blkmmnmijèohk̀
pkhcfkmnmij̀hònbjmkqb{èbit̀m�fqpnmij̀jdbj̀bkm̀qtmijqoqmt̀bèpbkj̀hòjdm̀vhijkbcj̀¡hcfnmije�̀�dm̀vhijkbcjhk̀edb{{̀gm̀
kmephieqg{m̀ohk̀efcd̀pkm¦pfkcdbemt̀qjmneỳqòbiuỳbèqòjdm̀vhijkbcjhk̀xmkm̀jdm̀hkqlqib{̀pfkcdbemk�̀�dm̀vhijkbcj̀�fǹ
qic{ftmeỳxqjdhfj̀{qnqjbjqhiỳb{{̀chejèbit̀m¢pmiemèqìchiimcjqhìxqjd̀tm{qzmkuỳejhkblmỳqiefkbicmỳqiejb{{bjqhìbit̀
jmejqil̀hòqjmnèchzmkmt̀qìbiùbeeqlimt̀pfkcdbem̀hktmkèhk̀blkmmnmije�̀|{{̀xbkkbijùbit̀chkkmcjqhìhòjdm̀rhks̀
hg{qlbjqhièfitmk̀jdm̀vhijkbcj̀¡hcfnmijèedb{{̀b{eh̀bpp{ùjh̀biùpkm¦pfkcdbemt̀qjmneỳfi{meèjdm̀vhijkbcj̀¡hcfnmijè
epmcqoqcb{{ùpkhzqtm̀hjdmkxqem�

IJ�L�J§ZQẐJ̈�TV©OPVR[R̈RQª
IJ�L�L_̀�dm̀vhijkbcjhk̀kmchliq«mèbit̀bcsihx{mtlmèjdbj̀jdm̀�kh�mcj̀qèlhzmkimt̀gùbit̀efg�mcj̀jh̀jdm̀pkhzqeqhièhò
¬mx̀hks̀�jbjm̀®mimkb{̀ fiqcqpb{̀̄bx̀°}�}ỳmj̀em��ỳlhzmkiqil̀jdm̀bxbkt̀hòchijkbcjèhìpfg{qc̀qnpkhzmnmij̀
pkh�mcje�̀|èefcdỳjdm̀vhijkbcjhk̀kmchliq«mèbit̀bcsihx{mtlmèjdbj̀hjdmk̀vhijkbcjhkèhk̀�mpbkbjm̀vhijkbcjhkèxq{{̀gm̀
pmkohknqil̀xhks̀hìjdm̀�kh�mcj̀qìchi�ficjqhìxqjd̀qj�̀|èefcdỳjdm̀vhijkbcjhk̀edb{{̀boohkt̀jdm̀wximk�èhxìohkcmè
bit̀hjdmk̀vhijkbcjhkèhk̀�mpbkbjm̀vhijkbcjhkèkmbehibg{m̀hpphkjfiqjùohk̀qijkhtfcjqhìbit̀ejhkblm̀hòjdmqk̀nbjmkqb{è
bit̀m�fqpnmij̀bit̀pmkohknbicm̀hòjdmqk̀bcjqzqjqmeỳbit̀edb{{̀chiimcj̀bit̀chhktqibjm̀jdm̀vhijkbcjhk�èchiejkfcjqhìbit̀
hpmkbjqhièxqjd̀jdmqkèbèkm�fqkmt̀gùjdm̀vhijkbcj̀¡hcfnmije�

IJ�L�L_L_̀�dm̀vhijkbcjhk̀edb{{̀ihj̀chnnqj̀hk̀pmknqj̀biùbcj̀xdqcd̀xq{{̀qijmkomkm̀xqjd̀jdm̀pmkohknbicm̀hòjdm̀xhks̀hò
biùhjdmk̀vhijkbcjhk̀hk̀�mpbkbjm̀vhijkbcjhk̀pmkohknqil̀xhks̀hìjdm̀�kh�mcj�̀±òjdm̀vhijkbcjhk̀efejbqièbiùtbnblm̀
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IJKLMNJOPQROPSIOLKOLTUVVULQOLWOXYZPKPIYOLKOLIJYKO[LQIKPSILKVOJP\UQNOPOSLQIKPSIO]UIJOIJYÔ]QYKOWLKOIJYOZYKWLKTPQSYOLWO
]LK_OMZLQOIJYOVUIYOLKOLWO]LK_O]JUSJOTPRÒYOQYSYVVPKROILÒYOZYKWLKTYaOWLKOIJYOZKLZYKOYbYSMIULQOLWOIJYO]LK_OILÒYO
ZYKWLKTYaOJYKYMQaYKcOLKOIJKLMNJOPQROPSIOLKOLTUVVULQOLWOPOVM̀SLQIKPSILKOLWOVMSJOXYZPKPIYOLKOLIJYKO[LQIKPSILKcOIJYO
[LQIKPSILKOVJPddOZKLTZIdROQLIUWROIJYÔ]QYKOPQaOIJYO[LQVIKMSIULQOePQPNYKOLWOVMSJOaPTPNY

fghijikijOlJYO[LQIKPSILKOPNKYYVOILOaYWYQacOUQaYTQUWROPQaOJLdaOJPKTdYVVOIJYÔ]QYKcOmKSJUIYSIcO[LQVIKMSIULQOePQPNYKcO
[LQVMdIPQIVOPQaOXM̀nSLQVMdIPQIVcOWKLTOPddOSdPUTVOTPaYOPNPUQVIOPQROLWOIJYTOPKUVUQNOLMIOLWOIJYO[LQIKPSILKoVOPSIVOLKO
LTUVVULQVOLKOIJYOPSIVOLKOLTUVVULQVOLWOPQROXM̀SLQIKPSILKOLWOIJYO[LQIKPSILKO]JUSJOJP\YOSPMVYaOaPTPNYOILOIJYÔ]QYKcO
mKSJUIYSIcO[LQVIKMSIULQOePQPNYKcOXYZPKPIYO[LQIKPSILKOLKOLIJYKO[LQIKPSILKOLQOIJYOpKLqYSIrOlJYÔ]QYKoVOKUNJIOILO
UQaYTQUWUSPIULQOJYKYMQaYKOVJPddOUQOQLO]PRÒYOaUTUQUVJYacO]PU\YaOLKOaUVSJPKNYacOLKÒROIJYOYbYKSUVYOLWOPQROLIJYKO
KYTYaROZKL\UaYaOWLKÒROIJYOSLQIKPSIOLKÒROdP]rOsMKIJYKcOIJYÔ]QYKOVJPddO]UIJJLdaOWKLTOIJYO[LQIKPSILKoVO[LQIKPSIOXMTO
PQOPTLMQIOVMWWUSUYQIOILOSL\YKOVMSJOaPTPNYOPQaOPddOYbZYQVYVOPQaOSLVIVOPVVLSUPIYaO]UIJOIJYOaPTPNYOVMVIPUQYar

fghijijOtWOZPKIOLWOIJYO[LQIKPSILKoVOuLK_OaYZYQaVOWLKOZKLZYKOYbYSMIULQOLKOKYVMdIVOMZLQOSLQVIKMSIULQOLKOLZYKPIULQVÒROIJYO
]̂QYKoVOL]QOWLKSYVcOXYZPKPIYO[LQIKPSILKVOLKOLIJYKO[LQIKPSILKVcOIJYO[LQIKPSILKOVJPddcOZKULKOILOZKLSYYaUQNO]UIJOIJPIO
ZLKIULQOLWOIJYOuLK_cOZKLTZIdROQLIUWROIJYO[LQVIKMSIULQOePQPNYKOPQaOmKSJUIYSIOLWOPZZPKYQIOaUVSKYZPQSUYVOLKOaYWYSIVOUQO
IJYOSLQVIKMSIULQOLKOLZYKPIULQVÒROIJYÔ]QYKOLKOXYZPKPIYO[LQIKPSILKOLKOLIJYKO[LQIKPSILKVOIJPIO]LMdaOKYQaYKOUIO
MQVMUIP̀dYOWLKOZKLZYKOYbYSMIULQOPQaOKYVMdIVOLWOIJYO[LQIKPSILKoVOuLK_rOsPUdMKYOLWOIJYO[LQIKPSILKOILOQLIUWROIJYO
[LQVIKMSIULQOePQPNYKOPQaOIJYOmKSJUIYSIOLWOPZZPKYQIOaUVSKYZPQSUYVOLKOaYWYSIVOZKULKOILOZKLSYYaUQNO]UIJOIJYOuLK_OVJPddO
SLQVIUIMIYOPQOPS_QL]dYaNTYQIOIJPIOIJYÔ]QYKoVOLKOXYZPKPIYO[LQIKPSILKoVOLKOLIJYKO[LQIKPSILKVoOSLTZdYIYaOLKOZPKIUPddRO
SLTZdYIYaOSLQVIKMSIULQOUVOWUIOPQaOZKLZYKOILOKYSYU\YOIJYO[LQIKPSILKoVOuLK_rOlJYO[LQIKPSILKOVJPddOQLIÒYOKYVZLQVÙdYOWLKO
aUVSKYZPQSUYVOLKOaYWYSIVOUQOIJYOSLQVIKMSIULQOLKOLZYKPIULQVÒROIJYÔ]QYKOLKOXYZPKPIYO[LQIKPSILKVOLKOLIJYKO[LQIKPSILKVO
IJPIOPKYOQLIOPZZPKYQIr

fghijijikOlJYO[LQIKPSILKOVJPddOZKLTZIdROSLKKYSIOaUVSKYZPQSUYVOLKOaYWYSIVOUQOUIVOuLK_OUaYQIUWUYaÒROXYZPKPIYO[LQIKPSILKVO
PVOPWWYSIUQNOZKLZYKOYbYSMIULQOPQaOKYVMdIVOLWOIJYO]LK_OLWOIJYOXYZPKPIYO[LQIKPSILKVr

fghijivOlJYO[LQIKPSILKOVJPddOKYUT̀ MKVYOIJYÔ]QYKOWLKOSLVIVOIJYÔ]QYKOUQSMKVcOUQSdMaUQNOSLVIVOIJPIOPKYOZPRP̀dYOILOPO
XYZPKPIYO[LQIKPSILKVOLKOILOLIJYKO[LQIKPSILKVcÒYSPMVYOLWOIJYO[LQIKPSILKoVOaYdPRVcOUTZKLZYKdROIUTYaOPSIU\UIUYVOLKO
aYWYSIU\YOSLQVIKMSIULQrO

fghijiwOlJYO[LQIKPSILKOVJPddOZKLTZIdROKYTYaROaPTPNYOIJPIOIJYO[LQIKPSILKO]KLQNWMddROSPMVYVOILOSLTZdYIYaOLKOZPKIUPddRO
SLTZdYIYaOSLQVIKMSIULQcOLKOILOZKLZYKIROLWOIJYÔ]QYKcOXYZPKPIYO[LQIKPSILKVcOLKOLIJYKO[LQIKPSILKVOPVOZKL\UaYaOUQOXYSIULQO
xyrzr{OLKOYdVY]JYKYOUQOIJYO[LQIKPSIO|LSMTYQIVr

fghiji}OlJYÔ]QYKcOXYZPKPIYO[LQIKPSILKVcOPQaOLIJYKO[LQIKPSILKVOVJPddOJP\YOIJYOVPTYOKYVZLQVÙUdUIUYVOWLKOSMIIUQNOPQaO
ZPISJUQNOPVOPKYOaYVSKÙYaOWLKOIJYO[LQIKPSILKOUQOXYSIULQO~rx�r

fghijihOXJLMdaOIJYO[LQIKPSILKOLKOUIVOXM̀SLQIKPSILKVOSPMVYOaPTPNYOILOIJYO]LK_OLKOZKLZYKIROLWOPQROXYZPKPIYO[LQIKPSILKO
LKOLIJYKOeMdIUZdYOpKUTYO[LQIKPSILKcOIJYO[LQIKPSILKOVJPddcOMZLQOaMYOQLIUSYcOZKLTZIdROPIIYTZIOILOVYIIdYÒROPNKYYTYQIOLKO
LIJYK]UVYOKYVLd\YOIJYOaUVZMIYO]UIJOIJYOXYZPKPIYO[LQIKPSILKOLKOLIJYKOeMdIUZdYOpKUTYO[LQIKPSILKrOtWOVMSJOVYZPKPIYOIKPaYO
SLQIKPSILKOLKOLIJYKOeMdIUZdYOpKUTYO[LQIKPSILKOVMYVOLKOTP_YVOPQROLIJYKOSdPUTOPNPUQVIOIJYÔ]QYKcO[LQVIKMSIULQO
ePQPNYKcOLKOmKSJUIYSIOLQOPSSLMQIOLWOPQROaPTPNYOPddYNYaOILOJP\YÒYYQOSPMVYaÒROIJYO[LQIKPSILKOLKOUIVOXM̀SLQIKPSILKVcO
IJYO[LQIKPSILKOVJPddOaYWYQacOUQaYTQUWRcOPQaOJLdaOJPKTdYVVOIJYÔ]QYKcO[LQVIKMSIULQOePQPNYKcOPQaOmKSJUIYSIOPNPUQVIO
VMSJOSdPUTOLKOZKLSYYaUQNVOPIOIJYO[LQIKPSILKoVOL]QOYbZYQVYrOlJYÔ]QYKoVOKUNJIOILOUQaYTQUWUSPIULQOJYKYMQaYKOVJPddOUQO
QLO]PRÒYOaUTUQUVJYacO]PU\YaOLKOaUVSJPKNYacOLKÒROIJYOYbYKSUVYOLWOPQROLIJYKOKYTYaROZKL\UaYaOWLKÒROIJYO[LQIKPSIO
|LSMTYQIVOLKÒROdP]rOsMKIJYKcOIJYÔ]QYKOVJPddÒYOYQIUIdYaOILO]UIJJLdaOWKLTOIJYO[LQIKPSILKoVO[LQIKPSIOXMTOPQOPTLMQIO
VMWWUSUYQIOILOSL\YKOVMSJOaPTPNYOPQaOPddOYbZYQVYVOPQaOSLVIVOPVVLSUPIYaO]UIJOIJYOaPTPNYOVMVIPUQYar

fghiji�OuJYQOIJYOuLK_OLWOIJYO[LQIKPSILKOLKOUIVOXM̀SLQIKPSILKVOL\YKdPZOLKOaL\YIPUdO]UIJOIJPIOLWOLIJYKO[LQIKPSILKVcO
TPIYKUPdVOVJPddÒYOaYdU\YKYaOPQaOLZYKPIULQVOSLQaMSIYaOILOSPKKROLQOIJYOuLK_OSLQIUQMLMVdRcOUQOPQOYWWUSUYQIcO]LK_TPQdU_YO
TPQQYKr

fghiji�OtQOSPVYOLWOUQIYKWYKYQSYÒYI]YYQOIJYOLZYKPIULQVOLWOIJYO[LQIKPSILKOPQaOLIJYKO[LQIKPSILKVcOIJYO[LQVIKMSIULQO
ePQPNYKO]UddÒYOIJYOVLdYOqMaNYOLWOIJYOKUNJIVOLWOYPSJOSLQIKPSILKOPQaOVJPddOJP\YOIJYOPMIJLKUIROILOaYSUaYOUQO]JPIOTPQQYKO
IJYOuLK_OTPROZKLSYYacOPQaOUQOPddOSPVYVOUIVOaYSUVULQOVJPddÒYOWUQPdrOmQROaYSUVULQOPVOILOIJYOTYIJLaOPQaOIUTYVOLWO
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IJKLMINOKPQNRSQTJUVQJUQNRSQMWSQJXQWYZISQZWQUS[MOUSLQOKQNROWQYZUZPUZYRQWRZ\\QKJNQ]SQ]ZWOWQJXQZK̂QI\ZO_QXJUQLS\ẐQJUQ
LZ_ZPSWQ]̂QNRSQ̀JKNUZINJUa

bcdefegQhRSQ̀JKNUZINJUiQOKI\MLOKPQONWQjM]IJKNUZINJUWiQWRZ\\QVSSYQONWS\XQOKXJU_SLQJXQNRSQYUJPUSWWQJXQJNRSUQ̀JKNUZINJUWQ
ZKLQWRZ\\QKJNOX̂QNRSQkUIRONSINQJUQNRSQ̀JKWNUMINOJKQlZKZPSUQO__SLOZNS\̂QOKQmUONOKPQJXQ\ZIVQJXQYUJPUSWWQJKQNRSQYZUNQJXQ
JNRSUQ̀JKNUZINJUWQmRSUSQWMIRQLS\ẐQmO\\QOKNSUXSUSQmONRQONWQJmKQJYSUZNOJKWaQnZO\MUSQJXQNRSQ̀JKNUZINJUQNJQVSSYQOKXJU_SLQ
JXQNRSQmJUVQYUJPUSWWOKPQJKQNRSQoUJpSINQZKLQXZO\MUSQNJQPOqSQKJNOISQJXQ\ZIVQJXQYUJPUSWWQ]̂QJNRSUWQWRZ\\Q]SQIJKWNUMSLQZWQ
ZIISYNZKISQ]̂QNRSQ̀JKNUZINJUQJXQNRSQWNZNMWQJXQNRSQmJUVQZWQ]SOKPQWZNOWXZINJÛQXJUQYUJYSUQIJJULOKZNOJKQmONRQNRSQ
J̀KNUZINJUrWQTJUVa

bcdefestQuS\ẐWQJUQJqSUWOPRNWQJKQNRSQYZUNQJXQNRSQ̀JKNUZINJUQJUQONWQjM]IJKNUZINJUWQOKQPSNNOKPQZK̂QJUQZ\\QJXQNRSQTJUVQLJKSQ
OKQNRSQYUJYSUQmẐiQNRSUS]̂QIZMWOKPQIMNNOKPiQUS_JqOKPQZKLQUSY\ZIOKPQTJUVQZ\USZL̂QOKQY\ZISiQWRZ\\QKJNQ]SQNRSQ]ZWOWQXJUQZQ
I\ZO_QXJUQSONRSUQZKQOKIUSZWSQOKQNRSQ̀JKNUZINQjM_QJUQ̀JKNUZINQhO_SaQ

bcdefessQhRSQ̀JKNUZINJUQWRZ\\QYUJ_YN\̂QIJUUSINQLOWIUSYZKIOSWQJUQLSXSINWQOKQONWQTJUVQmROIRQRZqSQ]SSKQOLSKNOXOSLQ]̂Q
jSYZUZNSQ̀JKNUZINJUvWwQJUQJNRSUQ̀JKNUZINJUvWwQZWQZXXSINOKPQYUJYSUQSxSIMNOJKQZKLQUSWM\NWQJXQNRSQmJUVQJXQWMIRQjSYZUZNSQ
J̀KNUZINJUvWwQJUQJNRSUQ̀JKNUZINJUvWwa

bcdeycz{|}~��c�����c��c��}�|c��
�XQZQLOWYMNSQZUOWSWQZ_JKPQNRSQ̀JKNUZINJUiQjSYZUZNSQ̀JKNUZINJUWiQJNRSUQ̀JKNUZINJUWiQZKLQNRSQ�mKSUQZWQNJQNRSQ
USWYJKWO]O\ON̂QMKLSUQNRSOUQUSWYSINOqSQIJKNUZINWQXJUQ_ZOKNZOKOKPQNRSQYUS_OWSWQZKLQWMUUJMKLOKPQZUSZQXUSSQXUJ_QmZWNSQ
_ZNSUOZ\WQZKLQUM]]OWRiQNRSQ�mKSUQ_ẐQI\SZKQMYQZKLQNRSQ̀JKWNUMINOJKQlZKZPSUiQmONRQKJNOISQNJQNRSQkUIRONSINiQmO\\Q
Z\\JIZNSQNRSQIJWNQZ_JKPQNRJWSQUSWYJKWO]\Sa

�������c�ccc�������c��c���c�z��
bc�esc�}|}~��
bc�esesQ̀RZKPSWQOKQNRSQTJUVQ_ẐQ]SQZIIJ_Y\OWRSLQZXNSUQSxSIMNOJKQJXQNRSQ̀JKNUZINiQZKLQmONRJMNQOKqZ\OLZNOKPQNRSQ
J̀KNUZINiQJK\̂Q]̂Q̀RZKPSQ�ULSUiQ̀JKWNUMINOJKQ̀RZKPSQuOUSINOqSQJUQXOS\LQJULSUQXJUQZQ_OKJUQIRZKPSQOKQNRSQTJUViQWM]pSINQ
NJQNRSQ\O_ONZNOJKWQWNZNSLQOKQNROWQkUNOI\SQ�QZKLQS\WSmRSUSQOKQNRSQ̀JKNUZINQuJIM_SKNWaQhRSQ�mKSUQ_ẐQOKQONWQWJ\SQ
LOWIUSNOJKQUSLMISQNRSQWIJYSQJXQNRSQ̀JKNUZINJUrWQ̀JKNUZINQmONRQJUQmONRJMNQZK̂QWYSIOXOIQUSZWJKWQNRSUSXJUa

bc�esefQkQ̀RZKPSQ�ULSUQWRZ\\Q]SQ]ZWSLQMYJKQZPUSS_SKNQZ_JKPQNRSQ�mKSUiQ̀JKWNUMINOJKQlZKZPSUiQkUIRONSINQZKLQ
J̀KNUZINJU�QZQ̀JKWNUMINOJKQ̀RZKPSQuOUSINOqSQUS[MOUSWQZPUSS_SKNQ]̂QNRSQ�mKSUiQ̀JKWNUMINOJKQlZKZPSUQZKLQkUIRONSINQ
ZKLQ_ẐQJUQ_ẐQKJNQ]SQZPUSSLQNJQ]̂QNRSQ̀JKNUZINJU�QZQXOS\LQJULSUQXJUQZQ_OKJUQIRZKPSQOKQNRSQTJUVQ_ẐQ]SQOWWMSLQ]̂QNRSQ
kUIRONSINQZ\JKSa

bc�esefesQnOS\LQJULSUWQZUSQZKQOKNSUYUSNZNOJKQJXQNRSQuUZmOKPWQJUQjYSIOXOIZNOJKWQmROIRQJULSUQ_OKJUQIRZKPSWQOKQNRSQ
J̀KNUZINJUrWQmJUVQmROIRQmO\\QKJNQUSWM\NQOKQZKQOKIUSZWSQJUQLSIUSZWSQOKQNRSQ̀JKNUZINQjM_aQnUJ_QNO_SQNJQNO_SiQNRSQ
kUIRONSINQ_ẐQOWWMSQXOS\LQJULSUWQNJQNRSQ̀JKNUZINJUaQhRSQmJUVQOKI\MLSLQOKQWMIRQXOS\LQJULSUQWRZ\\Q]SQYSUXJU_SLQ]̂QNRSQ
J̀KNUZINJUQZNQKJQZLLONOJKZ\QIJWNQNJQNRSQ�mKSUQZKLQWRZ\\QKJNQXJU_QNRSQ]ZWOWQXJUQZQI\ZO_QXJUQZKQSxNSKWOJKQJXQNRSQ̀JKNUZINQ
hO_SaQ�SKISiQNRSQ̀JKNUZINJUQWRZ\\QYSUXJU_QNRSQmJUVQOKI\MLSLQOKQXOS\LQJULSUWQWJQZWQNJQIZMWSQKJQLS\ẐQNJQONWQTJUVQZKL�JUQ
NRSQmJUVQJXQJNRSUQ̀JKNUZINJUWQJUQjSYZUZNSQ̀JKNUZINJUWQSKPZPSLQ]̂QNRSQ�mKSUQOKQIJKKSINOJKQmONRQNRSQoUJpSINaQk\\QXOS\LQ
JULSUWQWRZ\\Q]SQPOqSKQNJQNRSQ̀JKNUZINJUQZKLQNRSQ̀JKWNUMINOJKQlZKZPSUQ]̂QNRSQkUIRONSINQOKQmUONOKPa

bc�eseyQ̀RZKPSWQOKQNRSQTJUVQWRZ\\Q]SQYSUXJU_SLQMKLSUQZYY\OIZ]\SQYUJqOWOJKWQJXQNRSQ̀JKNUZINQuJIM_SKNWiQZKLQNRSQ
J̀KNUZINJUQWRZ\\QYUJISSLQYUJ_YN\̂iQMK\SWWQJNRSUmOWSQYUJqOLSLQOKQNRSQ̀RZKPSQ�ULSUiQ̀JKWNUMINOJKQ̀RZKPSQuOUSINOqSQJUQ
XOS\LQJULSUQXJUQZQ_OKJUQIRZKPSQOKQNRSQTJUVaQkLLONOJKZ\QmJUVQYSUXJU_SLQmONRJMNQZMNRJUO�ZNOJKQJXQZQ̀RZKPSQ�ULSUQmO\\Q
KJNQSKNON\SQNRSQ̀JKNUZINJUQNJQZKQOKIUSZWSQOKQNRSQ̀JKNUZINQjM_QJUQZKQSxNSKWOJKQJXQNRSQ̀JKNUZINQhO_SaQ�JQIJMUWSQJXQ
IJKLMINQJUQYUOJUQLSZ\OKPWQ]SNmSSKQNRSQYZUNOSWiQKJUQSxYUSWWQJUQO_Y\OSLQZIISYNZKISQJXQZ\NSUZNOJKWQJUQZLLONOJKWQNJQNRSQ
TJUViQZKLQKJQI\ZO_QNRZNQNRSQ�mKSUQRZWQ]SSKQMKpMWN\̂QSKUOIRSLQ]̂QZK̂QZ\NSUZNOJKQJUQZLLONOJKQNJQNRSQTJUViQmRSNRSUQJUQ
KJNQNRSUSQOWiQOKQXZINiQZK̂QMKpMWNQSKUOIR_SKNQJXQNRSQ�mKSUiQWRZ\\Q]SQNRSQ]ZWOWQXJUQZK̂QI\ZO_QNJQZKQOKIUSZWSQOKQZK̂QZ_JMKNWQ
LMSQMKLSUQNRSQ̀JKNUZINQuJIM_SKNWQJUQZQIRZKPSQOKQZK̂QNO_SQYSUOJLQYUJqOLSLQXJUQOKQNRSQ̀JKNUZINQuJIM_SKNWaQ�JQZ_JMKNQ
WRZ\\Q]SQYẐZ]\SQ]̂QNRSQ�mKSUQNJQNRSQ̀JKNUZINJUQXJUQYSUXJU_ZKISQJXQmJUVQmONRJMNQZQmUONNSKQZKLQXM\\̂QSxSIMNSLQ̀RZKPSQ
�ULSUa

bc�ese Q̀JWNWQXJUQIRZKPSWQOKQNRSQTJUVQWRZ\\QKJNQ]SQZ\\JmSLQOKQSxISWWQJXQMWMZ\QUSKNZ\WQIRZUPSLQOKQNRSQZUSZQmRSUSQNRSQ
oUJpSINQOWQ\JIZNSLQXJUQWO_O\ZUQS[MOY_SKNQJXQ\OVSQWO�SQZKLQIJKLONOJKiQOKI\MLOKPQIJWNWQJXQKSISWWZÛQWMYY\OSWQZKLQUSYZOUWQXJUQ
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IJKLMNOPQRKSTOJUKPNRIPRVONKROPRWIPPKWNOIPRXONYRINYKLRXILZRTP[KVVRONVRTVKROPWTLVRMWNTM[RMP\RM\\ONOIPM[RWIVNVRNIR
]IPNLMWNIL̂R_̀RKSTOJUKPNRPINRIPRaONKROVRLKSTOLK\R̀ILRWYMPQKROPRXILZRIP[bcRWIVNRÌRNLMPVJILNOPQRKSTOJUKPNRNIRMP\R̀LIUR
aONKRXO[[RdKRM[[IXK\̂

efghihjRkYKPRNYKRlXPKLRILRmLWYONKWNRnOPRMVVIWOMNOIPRXONYRNYKR]IPVNLTWNOIPRoMPMQKLpRLKSTKVNRNYMNRNYKR]IPNLMWNILR
JKL̀ILURXILZRXYOWYROVRPINROPW[T\K\ROPRNYKR]IPNLMWNRqLMXOPQVRILRaJKWÒOWMNOIPVRMP\RXYOWYRXO[[RLKVT[NROPRM\\ONOIPM[RWIVNR
NIRNYKRlXPKLcRNYKRmLWYONKWNRVYM[[RLKSTKVNRNYMNRNYKR]IPNLMWNILRVTdUONRONVRJLIJIVM[R̀ILRJKL̀ILUOPQRVTWYRM\\ONOIPM[RXILẐR
rYKR]IPNLMWNILRVYM[[RVTdUONRONVRJLIJIVM[RNIRNYKR]IPVNLTWNOIPRoMPMQKLRMP\RmLWYONKWNR̀ILRLKsOKX̂RrYKR]IPNLMWNILtVR
JLIJIVM[RVYM[[ROPW[T\KRMRWIUJ[KNKRONKUOuMNOIPRÌRNYKRWIVNVRMVVIWOMNK\RXONYRJKL̀ILUOPQRONVRXILZROPW[T\OPQR[MdILRMP\R
UMNKLOM[V̂Rm[[RJLIJIVM[VR̀ILRMPbRXILZRNYMNRMR]IPNLMWNILcRONVRaTdWIPNLMWNILnVpRILRaTdvVTdWIPNLMWNILnVpRJKL̀ILUROPR
WIPPKWNOIPRXONYRM\\ONOIPM[RXILZRVYM[[RdKRJLIJKL[bRONKUOuK\RMP\RVTJJILNK\RdbRVT̀̀OWOKPNRVTdVNMPNOMNOPQR\MNMcROPW[T\OPQR
dTNRPINR[OUONK\RNIRUMNKLOM[R\KVWLOJNOIPVcRUMNKLOM[RSTMPNONOKVcRUMNKLOM[RTPONRJLOWKVcR[MdILRNLM\KR[OVNOPQVcR[MdILRYITLR
STMPNONOKVcR[MdILRNLM\KRLMNKVcRKSTOJUKPNR\KVWLOJNOIPVRMP\RKSTOJUKPNRLMNKVRXONYRMRJKLWKPNMQKRM[[IXMPWKR̀ILRIsKLYKM\R
MP\RJLÌONRMVRVKNR̀ILNYROPRaKWNOIPRŵx̂yŷRrYKR]IPNLMWNILtVRJLIJIVM[RVYM[[RM[VIRVKNR̀ILNYRNYKROUJMWNRIPRNYKRUO[KVNIPKRMP\R
WLONOWM[RJMNYR\MNKVRVKNR̀ILNYROPRNYKR]IPNLMWNRqIWTUKPNVcRNYKRWIPVNLTWNOIPRVWYK\T[KRMP\RNYKRzLI{KWNRVWYK\T[KcRXYOWYR
XIT[\RLKVT[NR̀LIUROUJ[KUKPNMNOIPRÌRNYKRWYMPQKcRMP\RdKRMWWIUJMPOK\RdbRVTWYRINYKLROP̀ILUMNOIPRMVRNYKRlXPKLRUMbR
LKSTKVN̂

efghih|RlsKLNOUKcRXYKPRVJKWÒOWM[[bRMTNYILOuK\RdbRNYKRlXPKLROPRXLONOPQcRMP\RPINRMVRMRWILLKWNOsKRUKMVTLKRdbRNYKR
]IPNLMWNILRNIRK}JK\ONKRNYKRJLIQLKVVRÌRWIPVNLTWNOIPRMVRIL\KLK\RdbRNYKRlXPKLRdMVK\RIPRONVR\KNKLUOPMNOIPRNYMNRNYKR
JKL̀ILUMPWKRÌRNYKRkILZRYMVRPINRJLIQLKVVK\RNIRNYKR[KsK[RÌRWIUJ[KNOIPRLKSTOLK\RdbRNYKRMJJLIsK\RaWYK\T[KcRVYM[[RdKR
JMO\R̀ILRdbRNYKRlXPKLRIPRNYKRdMVOVRÌRJLKUOTURJMbUKPNRIP[bcRJ[TVRNYKRWIVNRÌROPVTLMPWKRMP\RNM}KVRdMVK\RIPRNYKR
JLKUOTURJMbUKPNRJKLOI\̂RlsKLYKM\RMP\RJLÌONRXO[[RPINRdKRJMO\RdbRNYKRlXPKLR̀ILRIsKLNOUK̂

efghihgR~PONRJLOWKVRVYM[[RdKRVTdUONNK\ROPRNYKR�O\R�ILUR̀ILRsMLOITVRONKUVRMVRVKNR̀ILNYRNYKLKOPcRMP\RMLKRVTd{KWNRNIRMJJLIsM[R
MP\RMWWKJNMPWKRdbRNYKRlXPKL̂RrYKRlXPKLRLKVKLsKVRNYKRLOQYNRNIRLK{KWNRMPbRTPONRJLOWKRXYOWYROVRTPLKMVIPMd[KRILR
TPdM[MPWK\cRMVRWIUJMLK\RXONYRJLKsMO[OPQRWIVNVcRILRMVRWIUJMLK\RXONYRNYKRTPONRJLOWKVRVTdUONNK\RdbRINYKLRdO\\KLVR̀ILRNYKR
zLI{KWN̂RmJJLIsK\RTPONRJLOWKVRSTINK\RVYM[[ROPW[T\KRM[[RJLÌONcRIsKLYKM\cRdIP\VcROPVTLMPWKcR[MdILcRUMNKLOM[VcRKSTOJUKPNcR
NII[VcRMJJ[OWMd[KRNM}KVRPKWKVVMLbRNIRWIUJ[KNKRNYKRXILZRONKURMP\RVYM[[RMJJ[bRNIRM[[RXILZRM\\K\RILRXILZR\K\TWNK\̂

efgh�f������f������
efgh�hiRmR]YMPQKRlL\KLROVRMRXLONNKPROPVNLTUKPNRJLKJMLK\RdbRNYKR]IPVNLTWNOIPRoMPMQKLRMP\RVOQPK\RdbRNYKRlXPKLcR
]IPVNLTWNOIPRoMPMQKLcRmLWYONKWNcRMP\R]IPNLMWNILcRVNMNOPQRNYKOLRMQLKKUKPNRTJIPRM[[RÌRNYKR̀I[[IXOPQ�

hi rYKRWYMPQKROPRNYKRkILZ�
h� rYKRMUITPNRÌRNYKRM\{TVNUKPNcRÒRMPbcROPRNYKR]IPNLMWNRaTU�RMP\
h� rYKRK}NKPNRÌRNYKRM\{TVNUKPNcRÒRMPbcROPRNYKR]IPNLMWNRrOUK̂

efgh�hih��]YMPQKVROPRNYKRkILZROPsI[sOPQRM\\ONOIPM[RkILZRILR\K[KNOIPRÌRkILZRK̀̀KWNOPQRMPRM\\ONOIPRNIRILRVTdNLMWNOIPR
L̀IURNYKR]IPNLMWNRaTURVYM[[RPINRdKRUM\KRTPNO[RNYKR]IPNLMWNILRVTdUONVRNIRNYKRmLWYONKWNRMP\R]IPVNLTWNOIPRoMPMQKLRNYKR
WIVNRÌRNYKRM\\K\RILR\K[KNK\RkILZRXONYRMRWIUJ[KNKRMP\R\KNMO[K\R[OVNOPQRÌRM[[RaTdWIPNLMWNILVROPsI[sK\cRM[[RUMNKLOM[VcR
[MdILcRIsKLYKM\RMP\RJLÌONcRNYKROUJMWNRIPRNYKR]IPNLMWNRrOUKcRMP\RMPRMJJLIJLOMNKR]YMPQKRlL\KLRYMVRdKKPROVVTK\̂R_̀R
LKSTKVNK\cRNYKR]IPNLMWNILRVYM[[RVTdUONR\KNMO[K\RSTINMNOIPVR̀ILRaTdWIPNLMWNILVRMP\RUMNKLOM[RVTJJ[OKLV̂R]YMPQKVROPRNYKR
kILZRXYKPRPINROPsI[sOPQRM\\ONOIPVRILR\K[KNOIPVR̀LIURNYKR]IPNLMWNRaTURVYM[[RPINRdKRUM\KRTPNO[RNYKRmLWYONKWNRYMVR
OVVTK\RMPRMJJLIJLOMNKR]YMPQKRlL\KL̂Rm[[R]YMPQKRlL\KLVRUTVNRYMsKRNYKRMJJLIsM[RÌRNYKRlXPKLcR]IPVNLTWNOIPRoMPMQKLR
MP\RmLWYONKWNROPRXLONOPQ̂R�IRWYMPQKROPR]IPNLMWNRrOUKRVYM[[RdKRM[[IXK\R̀ILR]YMPQKRlL\KLVcRK}WKJNR̀ILRVTdVNMPNOM[R
WYMPQKVROPRVWIJKR\KNKLUOPK\RdbRNYKRlXPKL̂R_PRNYKRWMVKRÌROPWLKMVK\RVWIJKcRONROVRK}JKWNK\RNYMNR]YMPQKRlL\KLRXILZRVYM[[R
dKRJKL̀ILUK\RdbROPWLKMVK\RUMPJIXKL̂

efgh�h�RoKNYI\VRTVK\ROPR\KNKLUOPOPQRM\{TVNUKPNVRNIRNYKR]IPNLMWNRaTURUMbROPW[T\KRNYIVKR[OVNK\ROPRaKWNOIPRŵx̂x̂RrYKR
lXPKLRVYM[[RYMsKRNYKRLOQYNRNIRVK[KWNRNYKRUKNYI\RÌRJLOWOPQRNIRdKRTVK\RdbRNYKR]IPNLMWNIL̂

efgh�h�fmQLKKUKPNRIPRMPbR]YMPQKRlL\KLRVYM[[RWIPVNONTNKRMR̀OPM[RVKNN[KUKPNRÌRM[[R][MOUVRMP\RINYKLRUMNNKLVRLK[MNK\RNIR
NYKRWYMPQKROPRkILZRNYMNROVRNYKRVTd{KWNRÌRNYKR]YMPQKRlL\KLcROPW[T\OPQcRdTNRPINR[OUONK\RNIcRM[[R\OLKWNRMP\ROP\OLKWNRWIVNVR
MVVIWOMNK\RXONYRVTWYRWYMPQKRnOPW[T\OPQcRXONYITNR[OUONMNOIPcRM[[RWIVNVRÌRMVVIWOMNK\R\K[MbcROPNKL̀KLKPWKcRMWWK[KLMNOIPcR
OPK̀̀OWOKPWbcRIsKLYKM\cRMVRXK[[RMVRWIVNVRÌRUMNKLOM[cR[MdILRMP\RVTJKLsOVOIPpcRMP\RMPbRMP\RM[[RM\{TVNUKPNVRNIRNYKR]IPNLMWNR
aTURMP\RNYKR]IPNLMWNRrOUK̂RzMbUKPNRÌRMR]YMPQKRlL\KLRVYM[[RWIPVNONTNKRMWWIL\RMP\RVMNOV̀MWNOIPRÌRM[[R][MOUVRÌRNYKR
]IPNLMWNILROPRWIPPKWNOIPRXONYRNYKRWYMPQKRILRWYMPQKVRNIRNYKR]IPNLMWNRM\\LKVVK\RdbRNYKR]YMPQKRlL\KLRMP\RONROVR
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IJKLMNOPPKQRJKQRSMLLKQOTROQRQNUSJLKQVTRJSLQWMKLMQNTRXXQYLQOTLQZP[\XLOLQRJKQ]IXX̂QUJOLSMROLKQRSMLL[LJOQ]PMQRXXQMLXROLKQ
ZPNONQRJKQOTLMLQRMLQJPQPMRXQPMQ_MUOOLJQIJKLMNORJKUJSǸQMLNLMaROUPJǸQML\MLNLJOROUPJNQPMQRSMLL[LJOǸQKUMLZOX̂QPMQ
UJKUMLZOX̂̀QZPJJLZOLKQ_UOTQOTLQVTRJSLQWMKLMQRJKQJPOQR]]UM[ROUaLX̂QNOROLKQPJQOTLQNUSJLKQVTRJSLQWMKLMbQcJQOTLQLaLJOQRQ
VTRJSLQWMKLMQUJZMLRNLNQOTLQVPJOMRZOQdI[̀QOTLQVPJOMRZOPMQNTRXXQUJZXIKLQOTLQePMfQZPaLMLKQŶQNIZTQVTRJSLQWMKLMNQUJQ
g\\XUZROUPJNQ]PMQhR̂[LJONQRNQU]QNIZTQePMfQ_LMLQPMUSUJRXX̂Q\RMOQP]QOTLQVPJOMRZOQiPZI[LJONb

jklmnmokp\PJQOTLQVPJOMRZOPMqNQZP[\XLOUPJQP]QOTLQVTRJSLQWMKLMQ_PMf̀QRJKQ\MUPMQOPQ\R̂[LJOQYLUJSQ[RKLQOPQOTLQ
VPJOMRZOPMQ]PMQNIZTQ_PMf̀QOTLQVPJOMRZOPMQNTRXXQ\MPaUKLQOTLQW_JLMQ_UOTQOTLQ]PXXP_UJSQUJ]PM[ROUPJrQ

ms VLMOU]ULKQ\R̂MPXXNQUOL[UtUJSQOTLQXRYPMQRZOIRXX̂QIOUXUtLKQUJQZPJJLZOUPJQ_UOTQOTLQVTRJSLQWMKLMQ_PMfuQRJK
mn VP\ULNQP]QUJaPUZLNQ]MP[QUONQdIYZPJOMRZOPMNQNI\\X̂UJSQ_PMfQUJQZPJJLZOUPJQ_UOTQOTLQVTRJSLQWMKLMQ_PMfb

jklmnmvkgKKUOUPJRXQ_PMfQ\LM]PM[LKQ_UOTPIOQRIOTPMUtROUPJQP]QRQVTRJSLQWMKLMQ_UXXQJPOQLJOUOXLQOTLQVPJOMRZOPMQOPQRJQ
UJZMLRNLQUJQOTLQVPJOMRZOQdI[QPMQRJQLwOLJNUPJQP]QOTLQVPJOMRZOQxU[L̀QLwZL\OQROQ\MPaUKLKQUJQdLZOUPJQybz̀QRJKQLwZL\OQUJQOTLQ
ZRNLQP]QRJQL[LMSLJẐQRNQ\MPaUKLKQUJQdLZOUPJQ{|b}b

jklm~k������������k������k����������
jklm~msQgQVPJNOMIZOUPJQVTRJSLQiUMLZOUaLQUNQRQ_MUOOLJQPMKLMQ\ML\RMLKQŶQOTLQVPJNOMIZOUPJQ�RJRSLMQRJKQNUSJLKQŶQOTLQ
W_JLM̀QVPJNOMIZOUPJQ�RJRSLMQRJKQgMZTUOLZÒQKUMLZOUJSQRQZTRJSLQUJQOTLQePMfQ\MUPMQOPQRSMLL[LJOQPJQRK�INO[LJÒQU]QRĴ Q̀
UJQOTLQVPJOMRZOQdI[QPMQVPJOMRZOQxU[L̀QPMQYPOTbQxTLQW_JLMQ[R̂QŶQVPJNOMIZOUPJQVTRJSLQiUMLZOUaL̀Q_UOTPIOQ
UJaRXUKROUJSQOTLQVPJOMRZÒQPMKLMQZTRJSLNQUJQOTLQePMfQ_UOTUJQOTLQSLJLMRXQNZP\LQP]QOTLQVPJOMRZOQZPJNUNOUJSQP]QRKKUOUPJǸQ
KLXLOUPJǸQPMQPOTLMQMLaUNUPJǸQOTLQVPJOMRZOQdI[QRJKQVPJOMRZOQxU[LQYLUJSQRK�INOLKQRZZPMKUJSX̂b

jklm~mnQgQVPJNOMIZOUPJQVTRJSLQiUMLZOUaLQNTRXXQYLQINLKQUJQOTLQRYNLJZLQP]QOPORXQRSMLL[LJOQPJQOTLQOLM[NQP]QRQVTRJSLQ
WMKLMQPMQOPQKUMLZOQOTLQVPJOMRZOPMQOPQML[LK̂QUONQJPJZPJ]PM[UJSQPMQKL]LZOUaLQePMfbQcJQOTLQLaLJOQOTLQVPJOMRZOPMQRJKQOTLQ
W_JLMQZRJJPOQRSMLLQPJQOTLQNI[QŶQ_TUZTQOTLQVPJOMRZOQdI[QPMQOTLQR[PIJOQP]QOU[LQŶQ_TUZTQOTLQVPJOMRZOQxU[LQUNQOPQYLQ
UJZMLRNLKQPMQMLKIZLKQYRNLKQI\PJQZTRJSLNQOPQOTLQNZP\LQP]QOTLQePMfQRNQKLNZMUYLKQUJQgMOUZXLQỳQPMQKILQOPQOTLQVPJOMRZOPMqNQ
]RUXIMLQOPQ\LM]PM[QOTLQePMfQUJQRZZPMKRJZLQ_UOTQOTLQVPJOMRZOQiPZI[LJOǸQOTLQgMZTUOLZOQPMQVPJNOMIZOUPJQ�RJRSLMQNTRXXQ
UNNILQRQVPJNOMIZOUPJQVTRJSLQiUMLZOUaLQKUMLZOUJSQOTLQVPJOMRZOPMQOPQ\MPZLLKQ_UOTQOTLQKUN\IOLKQePMfQPMQZPMMLZOQKL]LZOUaLQ
ePMfQRJK̀QU]QR\\XUZRYXL̀QML]XLZOUJSQOTLQRKKUOUPJQOPQPMQMLKIZOUPJQP]QOTLQNZP\LQP]QOTLQVPJOMRZOPMqNQVPJOMRZOQRJKQOTLQ
ZPMMLN\PJKUJSQZTRJSLQUJQOTLQVPJOMRZOQdI[QPMQVPJOMRZOQxU[L̀QU]QRĴb

jklm~mnms�c]QOTLQW_JLMQRJKQOTLQVPJOMRZOPMQZRJJPOQRSMLLQOTROQOTLQML�ILNOLKQePMfQ\MP\LMX̂Q]PM[NQOTLQYRNUNQ]PMQRQVTRJSLQ
WMKLMQPMQPJQOTLQNI[QŶQ_TUZTQOTLQVPJOMRZOQUNQOPQYLQUJZMLRNLKQPMQMLKIZLKQYRNLKQI\PJQZTRJSLNQOPQOTLQNZP\LQP]QePMf̀QOTLQ
gMZTUOLZOQPMQVPJNOMIZOUPJQ�RJRSLMQNTRXXQUNNILQRQVPJNOMIZOUPJQVTRJSLQiUMLZOUaLQNUSJLKQŶQOTLQW_JLM̀QVPJNOMIZOUPJQ
�RJRSLMQRJKQgMZTUOLZOQML]XLZOUJSQOTLQRKKUOUPJQOP̀QPMQML[PaRXQP]̀QOTLQNZP\LQP]QePMfQRJKQOTLQVPJOMRZOPMQNTRXXQ�R�QUJQOTLQ
ZRNLQP]QRKKUOUPJRXQ_PMfQOPQYLQ\LM]PM[LKQŶQOTLQVPJOMRZOPM̀Q\LM]PM[QNIZTQRKKUOUPJRXQ_PMfQUJQRJQLw\LKUOUPINQ[RJJLMQNPQ
RNQJPOQOPQKLXR̂QOTLQePMfQP]QOTLQVPJOMRZOPMQPMQPOTLMQVPJOMRZOPMNQ_PMfUJSQROQOTLQNUOLQRJKQfLL\QMLZPMKNQP]QUONQ\LM]PM[RJZLQ
P]QNIZTQRKKUOUPJRXQ_PMf̀QRJKQ�Y�QUJQOTLQZRNLQP]Q_PMfQOPQYLQML[PaLKQ]MP[QOTLQNZP\LQP]QOTLQVPJOMRZOPMqNQePMf̀QML]MRUJQ
]MP[QORfUJSQRĴQNOL\NQUJQZPJJLZOUPJQ_UOTQOTLQ_PMfQRNNPZUROLKQ_UOTQOTLQKLKIZOUPJQP]QOTLQVPJOMRZOPMqNQePMfbQxTLQ
VPJNOMIZOUPJQVTRJSLQiUMLZOUaLQNTRXXQUJZXIKLrQ�R�QRQKLNZMU\OUPJQP]QOTLQ_PMfQYLUJSQRKKLKQPMQML[PaLKQ]MP[QOTLQ
VPJOMRZOPMqNQNZP\LQP]QePMfuQ�Y�QOTLQR[PIJOQOTLQW_JLMQTRNQKLOLM[UJLKQOPQYLQOTLQZPNOQRNNPZUROLKQ_UOTQOTLQRKKUOUPJRXQ
_PMfQ�RNQOTPNLQZPNONQRMLQUKLJOU]ULKQRJKQXU[UOLKQUJQdLZOUPJQybzb}�QPMQML[PaRXQP]QOTLQNZP\LQP]QOTLQVPJOMRZOPMqNQePMfQIJOUXQ
OTLQW_JLMQRJKQOTLQVPJOMRZOPMQRSMLLQI\PJQOTLQUJZMLRNLQPMQKLZMLRNLQUJQOTLQVPJOMRZOPMqNQVPJOMRZOQdI[̀QPMQIJOUXQRQZXRU[Q
]UXLKQŶQOTLQVPJOMRZOPMQTRNQYLLJQKLOLM[UJLKuQRJKQ�Z�QOTLQLwOLJOQOPQ_TUZTQOTLQVPJOMRZOQxU[LQ_UXXQYLQRK�INOLKQRNQRQMLNIXOQ
P]QOTLQZTRJSLQUJQOTLQNZP\LQP]QePMfbQgĴQZXRU[NQ[INOQYLQ]UXLKQUJQRZZPMKRJZLQ_UOTQOTLQML�IUML[LJONQNLOQ]PMOTQUJQgMOUZXLQ
{�QP]QOTLNLQ�LJLMRXQVPJKUOUPJNbQ�RUXIMLQOPQOU[LX̂Q]UXLQRĴQZXRU[QUJQRZZPMKRJZLQ_UOTQML�IUML[LJONQNLOQ]PMOTQOTLMLUJQNTRXXQ
ZPJNOUOIOLQRQ_RUaLMQP]QNIZTQZXRU[b

jklm~m~Qc]QOTLQVPJNOMIZOUPJQVTRJSLQiUMLZOUaLQ\MPaUKLNQ]PMQRQ[LOTPKQ]PMQRJQRK�INO[LJOQOPQOTLQVPJOMRZOQdI[̀QOTLQ
RK�INO[LJOQNTRXXQYLQYRNLKQPJQPJLQP]QOTLQ]PXXP_UJSQ[LOTPKNr

ms �IOIRXQRZZL\ORJZLQP]QRQXI[\QNI[Q\MP\LMX̂QUOL[UtLKQRJKQNI\\PMOLKQŶQNI]]UZULJOQNIYNORJOUROUJSQKRORQOPQ
\LM[UOQLaRXIROUPJu

mn pJUOQ\MUZLNQNOROLKQUJQOTLQVPJOMRZOQiPZI[LJONQPMQNIYNL�ILJOX̂QRSMLLKQI\PJQ�IJUOQ\MUZLNQNTRXXQYLQKLL[LKQ
OPQUJZXIKLQRXXQZPNONQRJKQLw\LJNLNQ]PMQOTLQVPJOMRZOPMqNQZTRJSLKQePMf̀QUJZXIKUJSQZPNONQP]QSLJLMRXQ
ZPJKUOUPJǸQUJNIMRJZL�YPJKNQRJKQPaLMTLRKQRJKQ\MP]UOQROOMUYIORYXLQOPQOTLQZTRJSL�u

m~ VPNOQOPQYLQKLOLM[UJLKQUJQRQ[RJJLMQRSMLLKQI\PJQŶQOTLQ\RMOULNQRJKQRQ[IOIRXX̂QRZZL\ORYXLQ]UwLKQPMQ
\LMZLJORSLQ]LLQNIY�LZOQOPQOTLQXU[UOROUPJNQP]QdLZOUPJQybzb{{u
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IJ KLMNOPQRSTSMRUMVTWXRPUMYZ[Z\ML]̂_TWXMXPMX̀TMaRbRXcXRPULMPdMVTWXRPUMYZ[ZeefMPO
Ig KLMNOPQRSTSMRUMVTWXRPUMYZ[ZhZeZ

ijkIlIJMmdMX̀TMnPULXO]WXRPUMǹcUoTMpROTWXRQTMNOPQRSTLMdPOMcMOTcLPUĉaTMTqNTUSRX]OTMcUSMLcQRUoLMbTX̀PSMPdMcS_]LXRUoM
X̀TMnPUXOcWXMV]brMX̀TMnPULXO]WXRPUMscUcoTOML̀caaMSTXTObRUTMX̀TMcS_]LXbTUXMPUMX̀TM̂cLRLMPdMOTcLPUĉaTMTqNTUSRX]OTLM
cUSMLcQRUoLMPdMX̀PLTMNTOdPObRUoMX̀TMtPOuMcXXOR̂]XĉaTMXPMX̀TMẀcUoTrMRUWa]SRUorMRUMWcLTMPdMcUMRUWOTcLTMRUMX̀TMnPUXOcWXM
V]brMcUMcbP]UXMdPOMPQTÒTcSMcUSMNOPdRXMcLMLTXMdPOX̀MRUMVTWXRPUMYZ[ZeeZMmUML]ẀMWcLTrMX̀TMnPUXOcWXPOML̀caaMuTTNMcUSM
NOTLTUXrMRUML]ẀMdPObMcLMX̀TMnPULXO]WXRPUMscUcoTOMbcvMNOTLWOR̂TrMcUMRXTbRwTSMcWWP]UXRUoMXPoTX̀TOMxRX̀McNNOPNORcXTM
L]NNPOXRUoMScXcZMyUaTLLMPX̀TOxRLTMNOPQRSTSMRUMX̀TMnPUXOcWXMpPW]bTUXLrMWPLXLMdPOMX̀TMN]ONPLTLMPdMX̀RLMVTWXRPUMYZ[Z\M
L̀caaM̂TMaRbRXTSMXPMX̀TMdPaaPxRUoz

I{ KWX]caMWPLXLMPdMaĉPOrMRUWa]SRUoMLPWRcaMLTW]ORXvrMPaSMcoTMcUSM]UTbNaPvbTUXMRUL]OcUWTrMdORUoTM̂TUTdRXLM
OT|]ROTSM̂vMcoOTTbTUXMPOMW]LXPbrMcUSMxPOuTOLMWPbNTULcXRPUMRUL]OcUWTf

I} KWX]caMWPLXLMPdMbcXTORcaLrML]NNaRTLrMcUSMT|]RNbTUXrMRUWa]SRUoMWPLXMPdMXOcULNPOXcXRPUrMx̀TX̀TOM
RUWPONPOcXTSMPOMWPUL]bTSZMVcaTLMXcqTLrMRdMcUvMcOTMOT|]ROTSrML̀caaM̂TMRUSRWcXTSMcUSMcSSTSMcdXTOMX̀TMWPLXMPdM
X̀TMẀcUoTMRLMWcaW]acXTSZM~PMPQTÒTcSMPOMNOPdRXMxRaaM̂TMNcRSMPUMLcaTLMXcqf

Il KWX]caMOTUXcaMWPLXLMPdMbcẀRUTOvMcUSMT|]RNbTUXrMTqWa]LRQTMPdM̀cUSMXPPaLrMOTUXTSMdOPbMX̀ROSMNcOXRTLfMcUS
IJ KWX]caMWPLXLMPdMNOTbR]bLMdPOMcaaM̂PUSLMcUSMRUL]OcUWTrMNTObRXMdTTLrMcUSMLcaTLrM]LTMPOMLRbRacOMXcqTLMOTacXTSM

XPMX̀TMcSSRXRPUcaMxPOuZM�̀TMnPUXOcWXPOML̀caaML]̂bRXMxRX̀MRXLMNOPNPLcaMcWX]caMRUQPRWTLMdOPbMRXLMRUL]OcUWTM
ÔPuTOMOTdaTWXRUoMcWX]caMcSSRXRPUcaMWPLXLMcLLPWRcXTSMxRX̀MX̀TMNOPW]OTbTUXMPdM̂PUSLMcUSMRUL]OcUWTZM�PUSM
NOTbR]bLMcUS�POMWOTSRXLML̀caaM̂TMRUQPRWTSMNTOMǹcUoTM�OSTOZM�]bNML]bM̂PUSMNOTbR]bMOT|]TLXLMxRaaM
UPXM̂TMWPULRSTOTSMcXMX̀TMTUSMPdMX̀TM�OP_TWXZ

ijkIlIgMmdMX̀TMnPUXOcWXPOMSRLcoOTTLMxRX̀MX̀TMcS_]LXbTUXMRUMX̀TMnPUXOcWXMV]bMPOMnPUXOcWXM�RbTrMX̀TMnPUXOcWXPOMbcvM
bcuTMcMnacRbMRUMcWWPOScUWTMxRX̀McNNaRWĉaTMNOPQRLRPULMPdMKOXRWaTMe�Z

ijkIlI�MyNPUMOTWTRNXMPdMcMnPULXO]WXRPUMǹcUoTMpROTWXRQTrMX̀TMnPUXOcWXPOML̀caaMNOPbNXavMNOPWTTSMxRX̀MX̀TMẀcUoTMRUMX̀TM
tPOuMRUQPaQTSMcUSMcSQRLTMX̀TMnPULXO]WXRPUMscUcoTOMPdMX̀TMnPUXOcWXPO�LMcoOTTbTUXMPOMSRLcoOTTbTUXMxRX̀M�e�MX̀TM
bTX̀PSrMRdMcUvrMNOPQRSTSMRUMX̀TMnPULXO]WXRPUMǹcUoTMpROTWXRQTMdPOMSTXTObRURUoMX̀TMNOPNPLTSMcS_]LXbTUXMRUMX̀TM
nPUXOcWXMV]bMPOMnPUXOcWXM�RbTMPOM�h�MX̀TMcbP]UXMPdMX̀TMRUWOTcLTMPOMSTWOTcLTMRUMX̀TMnPUXOcWXMV]bMcUSMnPUXOcWXM�RbTM
cLMNOPQRSTSMRUMVTWXRPUMYZ[ZhZeZMKUvMWacRbLMb]LXM̂TMdRaTSMRUMcWWPOScUWTMxRX̀MX̀TMOT|]ROTbTUXLMLTXMdPOX̀MRUMKOXRWaTMe�MPdM
X̀TLTM�TUTOcaMnPUSRXRPULZM�cRa]OTMXPMXRbTavMdRaTMcUvMWacRbMRUMcWWPOScUWTMxRX̀MOT|]ROTbTUXLMLTXMdPOX̀MX̀TOTRUML̀caaM
WPULXRX]XTMcMxcRQTOMPdML]ẀMWacRbZ

ijkIlIkMKMnPULXO]WXRPUMǹcUoTMpROTWXRQTMLRoUTSM̂vMX̀TMnPUXOcWXPOMRUSRWcXTLMX̀TMnPUXOcWXPO�LMcoOTTbTUXMX̀TOTxRX̀rM
RUWa]SRUoMcS_]LXbTUXMRUMnPUXOcWXMV]bMcUSMnPUXOcWXM�RbTMPOMX̀TMbTX̀PSMdPOMSTXTObRURUoMX̀TbZMV]ẀMcoOTTbTUXML̀caaM
T̂MTddTWXRQTMRbbTSRcXTavMcUSML̀caaM̂TMOTWPOSTSMcLMcMǹcUoTM�OSTOZ

ijkIlI�Mt T̀UMX̀TM�xUTOMPOMKOẀRXTWXMOT|]TLXMX̀cXMNPOXRPULMPdMX̀TMnPUXOcWXPO�LMtPOuMPORoRUcaavMRUWa]STSMRUMX̀TM
pOcxRUoLMPOMVNTWRdRWcXRPULM̂TMSTaTXTSMcUSMx̀RẀMxRaaMOTL]aXMRUMcMOTS]WXRPUMPdMX̀TMnPUXOcWXMV]brMX̀TMKOẀRXTWXML̀caaM
OT|]TLXMX̀cXMX̀TMnPUXOcWXPOML]̂bRXMRXLMNOPNPLcaMdPOMSTaTXRUoMX̀TMLWPNTMPdML]ẀMtPOuMdOPbMX̀TMnPUXOcWXZM�̀TM
nPUXOcWXPO�LMNOPNPLcaML̀caaMRUWa]STMcMWPbNaTXTMRXTbRwcXRPUMPdMX̀TMWPLXLMcLLPWRcXTSMxRX̀MSTS]WXRUoML]ẀMtPOuMRUWa]SRUoM
aĉPOrMbcXTORcaLrMPQTÒTcSMcUSMNOPdRXZM�̀TMnPUXOcWXPOML̀caaMUPXM̂TMTUXRXaTSMXPMOTXcRUMRXLMPQTÒTcSMPOMNOPdRXMdPOML]ẀMxPOuM
UPOML̀caaMcUvMPdMRXLMV]̂WPUXOcWXPOLMx̀RẀMxTOTMXPMNTOdPObMX̀TMxPOuM̂TRUoMSTS]WXTSMdOPbMX̀TMnPUXOcWXPO�LMLWPNTMPdM
tPOuZMKSSRXRPUcaavrMX̀TMnPUXOcWXPOML̀caaMOTdaTWXMX̀TMOTS]WTSMWPLXMPdMNOTbR]bLMPUM̂PUSLMx̀RẀMcOTMXPM̂TML]NNaRTSM
T̀OTRUMcLMcMOTL]aXMPdML]ẀMẀcUoTZMt T̀UM̂PX̀McSSRXRPULMcUSMWOTSRXLMWPQTORUoMOTacXTSMtPOuMPOML]̂LXRX]XRPULMcOTMRUQPaQTSM
RUMcMẀcUoTrMX̀TMcaaPxcUWTMdPOMPQTÒTcSMcUSMNOPdRXML̀caaM̂TMdRo]OTSMPUMX̀TM̂cLRLMPdMUTXMRUWOTcLTrMRdMcUvrMxRX̀MOTLNTWXMXPM
X̀cXMẀcUoTZ

ijkIlI�M�TUSRUoMdRUcaMSTXTObRUcXRPUMPdMX̀TMXPXcaMWPLXMPdMcMnPULXO]WXRPUMǹcUoTMpROTWXRQTMXPMX̀TM�xUTOrMX̀TMnPUXOcWXPOM
bcvMOT|]TLXMNcvbTUXMdPOMtPOuMWPbNaTXTSM]USTOMX̀TMnPULXO]WXRPUMǹcUoTMpROTWXRQTMRUMKNNaRWcXRPULMdPOM�cvbTUXZM�̀TM
nPULXO]WXRPUMscUcoTOMcUSMKOẀRXTWXMxRaaMbcuTMcUMRUXTORbMSTXTObRUcXRPUMdPOMN]ONPLTLMPdMbPUX̀avMWTOXRdRWcXRPUMdPOM
NcvbTUXMdPOMX̀PLTMWPLXLMcUSMWTOXRdvMdPOMNcvbTUXMX̀TMcbP]UXMX̀cXMX̀TMnPULXO]WXRPUMscUcoTOMcUSMKOẀRXTWXMSTXTObRUTMXPM
T̂MOTcLPUĉavM_]LXRdRTSZM�̀TMRUXTORbMSTXTObRUcXRPUMPdMWPLXML̀caaMcS_]LXMX̀TMnPUXOcWXMV]bMPUMX̀TMLcbTM̂cLRLMcLMcMǹcUoTM
�OSTOrML]̂_TWXMXPMX̀TMORòXMPdMTRX̀TOMNcOXvMXPMSRLcoOTTMcUSMcLLTOXMcMnacRbMRUMcWWPOScUWTMxRX̀MKOXRWaTMe�Z

ijkIlI{�Mt T̀UMX̀TM�xUTOMcUSMnPUXOcWXPOMcoOTTMxRX̀McMSTXTObRUcXRPUMbcSTM̂vMX̀TMnPULXO]WXRPUMscUcoTOMcUSMKOẀRXTWXM
WPUWTOURUoMX̀TMcS_]LXbTUXLMRUMX̀TMnPUXOcWXMV]bMcUSMnPUXOcWXM�RbTrMPOMPX̀TOxRLTMOTcẀMcoOTTbTUXM]NPUMX̀TM
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IJKLMNOPQNMRSMLTUSIVWPPOPQNSMUIXXSYPSPZZPTN[\PS[OOPJ[INPX]SIQJSNUPŜ_QMNWLTN[_QS̀IQIVPWSMUIXXSaWPaIWPSIŜUIQVPS
bWJPWcŜUIQVPSbWJPWMSOI]SYPS[MMLPJSZ_WSIXXS_WSIQ]SaIWNS_ZSIŜ_QMNWLTN[_QŜUIQVPSd[WPTN[\Pc

efghihjjSkUPSX[O[NSZ_WSNUPST_OY[QPJS_\PWUPIJSIQJSaW_Z[NS[QTXLJPJS[QSNUPSN_NIXST_MNSN_SNUPSblQPWSMUIXXSYPSYIMPJS_QSNUPS
Z_XX_l[QVSMTUPJLXPm

hj n_WSNUPŜ_QNWITN_WRSZ_WSo_WpSaPWZ_WOPJSY]SNUPŜ_QNWITN_WqMS_lQSZ_WTPMRSZ[ZNPPQSaPWTPQNSrstuvS_ZSNUPS
J[WPTNST_MNSZ_WSXIY_WSIQJSOINPW[IXMc

hw n_WSNUPŜ_QNWITN_WRSZ_WSo_WpSaPWZ_WOPJSY]SNUPŜ_QNWITN_WqMSxLYT_QNWITN_WRSOIy[OLOS_ZSZ[\PSaPWTPQNS
rtuvS_ZSNUPSIO_LQNSJLPSNUPSxLYT_QNWITN_WSZ_WSNUPŜ_QNWITN_WqMS_\PWUPIJSIQJSaW_Z[NcSn_WSNUPS
xLYT_QNWITN_WRSZ_WSo_WpSaPWZ_WOPJSY]SNUPSxLYT_QNWITN_WqMS_lQSZ_WTPMRSNPQSaPWTPQNSrszuvS_ZSNUPSJ[WPTNS
T_MNSZ_WSXIY_WSIQJSOINPW[IXMcSkUPSN_NIXST_OY[QPJS_\PWUPIJSIQJSaW_Z[NSZ_WSISTUIQVPS_WJPWSMUIXXSYPSX[O[NPJS
N_SstuS_ZSNUPSJ[WPTNST_MNSWPVIWJXPMMS[ZSNUPSo_WpS[MSaPWZ_WOPJSY]SNUPŜ_QNWITN_WS_WSNUPSxLYT_QNWITN_Wc

hi kUPSOIWpLaS_QSIQ]SaIWNS_ZSNUPSo_WpSISxLYT_QNWITN_WSMLYT_QNWITNMSl[XXSYPSX[O[NPJSN_S_QPS_\PWUPIJSIQJS
aW_Z[NSZ[VLWPRS[QSIJJ[N[_QSN_SNUPŜ_QNWITN_WqMS_\PWUPIJSIQJSaW_Z[NSOIWpLacSkUPSxLYT_QNWITN_WSIQJS
xLY{MLYT_QNWITN_WSOI]SJ[\[JPSNUPS_\PWUPIJSIQJSaW_Z[NSIO_LQNSIMSNUP]SIVWPPSLa_QcS

h| _̂MNMSN_SlU[TUS_\PWUPIJSIQJSaW_Z[NS[MSN_SYPSIaaX[PJSMUIXXSYPSJPNPWO[QPJS[QSITT_WJIQTPSl[NUSxPTN[_QS
}c~c�c

h� �QS_WJPWSN_SZIT[X[NINPSTUPTp[QVS_ZS�L_NIN[_QMSZ_WSPyNWIMSIQJSTWPJ[NMRSIXXSaW_a_MIXMRSPyTPaNSNU_MPSM_SO[Q_WS
NUINSNUP[WSaW_aW[PN]STIQSYPSMPPQSY]S[QMaPTN[_QRSMUIXXSYPSITT_OaIQ[PJSY]SIST_OaXPNPS[NPO[�IN[_QS_ZST_MNMS
[QTXLJ[QVSXIY_WRSOINPW[IXMRSIQJSMLYT_QNWITNMcS�IY_WSIQJSOINPW[IXSMUIXXSYPS[NPO[�PJS[QSNUPSOIQQPWS
aWPMTW[YPJSIY_\PcSoUPWPSOIK_WST_MNS[NPOMSIWPSMLYT_QNWITNMRSNUP]SMUIXXSYPS[NPO[�PJSIXM_c

h� b\PWUPIJSIQJSaW_Z[NSOIWp{LaSMUIXXS[QTXLJPRSYLNSQ_NSYPSX[O[NPJSN_RSNUPSZ_XX_l[QVm
hj U_OPS_ZZ[TPSPyaPQMP�
hw Z[PXJS_ZZ[TPSPyaPQMP�
hi MLaPW\[M[_Q�
h| aW_KPTNSOIQIVPOPQNS�SPMN[OIN[_Q�S
h� MOIXXSN__XMS�SP�L[aOPQN�
h� WPMPIWTUS�SXI]_LN�
hg [QMaPTN[_QMS�SaPWO[NM�
c� OINPW[IXSUIQJ[QV�
h� WPT_WJSJWIl[QVMmSIQJ
hj� MIZPN]SIQJSTXPIQLa

efgh|f�����f�������f��f���f����
kUPS�WTU[NPTNSOI]S_WJPWSO[Q_WSTUIQVPMS[QSNUPSo_WpSNUINSIWPST_QM[MNPQNSl[NUSNUPS[QNPQNS_ZSNUPŜ_QNWITNSd_TLOPQNMSIQJS
J_SQ_NS[Q\_X\PSIQSIJKLMNOPQNS[QSNUPŜ_QNWITNSxLOS_WSIQSPyNPQM[_QS_ZSNUPŜ_QNWITNSk[OPcSkUPS�WTU[NPTNqMS_WJPWSZ_WS
O[Q_WSTUIQVPMSMUIXXSYPS[QSlW[N[QVcS�ZSNUPŜ_QNWITN_WSYPX[P\PMSNUINSNUPSaW_a_MPJSO[Q_WSTUIQVPS[QSNUPSo_WpSl[XXSIZZPTNSNUPS
_̂QNWITNSxLOS_WŜ_QNWITNSk[OPRSNUPŜ_QNWITN_WSMUIXXSQ_N[Z]SNUPŜ_QMNWLTN[_QS̀IQIVPWSIQJSMUIXXSQ_NSaW_TPPJSN_S
[OaXPOPQNSNUPSTUIQVPS[QSNUPSo_WpcS�ZSNUPŜ_QNWITN_WSaPWZ_WOMSNUPSo_WpSMPNSZ_WNUS[QSNUPS�WTU[NPTNqMS_WJPWSZ_WSISO[Q_WS
TUIQVPSl[NU_LNSaW[_WSQ_N[TPSN_SNUPŜ_QMNWLTN[_QS̀IQIVPWSNUINSMLTUSTUIQVPSl[XXSIZZPTNSNUPŜ_QNWITNSxLOS_WŜ_QNWITNS
k[OPRSNUPŜ_QNWITN_WSlI[\PMSIQ]SIJKLMNOPQNSN_SNUPŜ_QNWITNSxLOS_WSPyNPQM[_QS_ZSNUPŜ_QNWITNSk[OPc

�������f�fff����
ef�hjf �¡��������
ef�hjhjS¢QXPMMS_NUPWl[MPSaW_\[JPJRŜ_QNWITNSk[OPS[MSNUPSaPW[_JS_ZSN[OPRS[QTXLJ[QVSILNU_W[�PJSIJKLMNOPQNMRSIXX_NNPJS[QS
NUPŜ_QNWITNSd_TLOPQNMSZ_WSxLYMNIQN[IXŜ_OaXPN[_QS_ZSNUPSo_Wpc

ef�hjhwSkUPSJINPS_ZST_OOPQTPOPQNS_ZSNUPSo_WpS[MSNUPSJINPSPMNIYX[MUPJS[QSNUPS�VWPPOPQNcSkUPSJINPSMUIXXSQ_NSYPS
a_MNa_QPJS_WSPyNPQJPJSY]SNUPSZI[XLWPSN_SITNS_ZSNUPŜ_QNWITN_WS_WSaPWM_QMS_WSPQN[N[PMSZ_WSlU_OSNUPŜ_QNWITN_WS[MS
WPMa_QM[YXPSN_SITNc

ef�hjhiSkUPSJINPS_ZSxLYMNIQN[IXŜ_OaXPN[_QS[MSNUPSJINPSTPWN[Z[PJSY]SNUPS�WTU[NPTNS[QSITT_WJIQTPSl[NUSxPTN[_QS£c¤cSkUPS
JINPS_ZSZ[QIXST_OaXPN[_QS[MSNUPSJINPSTPWN[Z[PJSY]SNUPS�WTU[NPTNSIQJSblQPWS[QSITT_WJIQTPSl[NUSxPTN[_QS£cszcS¢QXPMMS
_NUPWl[MPSIVWPPJS[QSlW[N[QVSY]SNUPSblQPWRSNUPŜ_QNWITN_WSIVWPPMSNUINSn[QIXŜ_OaXPN[_QSMUIXXS_TTLWSQ_NSO_WPSNUIQS~zS
TIXPQJIWSJI]MSIZNPWSNUPSJINPS_ZSxLYMNIQN[IXŜ_OaXPN[_Qc
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HIJKLKMNOPQNRQSTNUVWXUNWYNZYQVN[\NRPQN]̂\RSW_RǸ _̂ZTQ\RYNYPWaaNTQW\N_WaQ\VWSNVWXNZ\aQYYN̂RPQSb[YQNYcQ_[d[_WaaXN
VQd[\QVe

HIJKLKfNg ŜhNSQTW[\[\iNR̂NjQN_̂TcaQRQVNWdRQSNkZjYRW\R[WaN]̂TcaQR[̂\lNYPWaaNjQNa[T[RQVNR̂N[RQTYNbP[_PN_W\N̂SV[\WS[aXN
jQN_̂TcaQRQVNb[RP[\NWNRP[SRXNmnopNVWXNcQS[̂VNm̂\QNT̂ \RPpNjQd̂SQNd[\WaNcWXTQ\RN[YNTWVQe

HIJKqIrstusvwwIxyzI{t|}~v��ty
HIJKqKLNO[TQNa[T[RYNYRWRQVN[\NRPQN]̂\RSW_RǸ _̂ZTQ\RYNWSQN̂dNRPQNQYYQ\_QN̂dNRPQN]̂\RSW_ReN�XNQ�Q_ZR[\iNRPQN�iSQQTQ\RlN
RPQN]̂\RSW_R̂SN_̂\d[STYNRPWRNRPQN]̂\RSW_RNO[TQN[YNWNSQWŶ\WjaQNcQS[̂VNd̂SNcQSd̂ST[\iNRPQNg Ŝhe

HIJKqKLKLNOPQN]̂\RSW_R̂SNSQ_̂i\[�QYNRPWRNRPQN�Ŝ�Q_RNk_PQVZaQN[YN̂dN_S[R[_WaN[TĉSRW\_QNR̂NRPQN�b\QSNW\VNRPWRNdW[aZSQNjXN
RPQN]̂\RSW_R̂SNR̂N_̂TcaQRQNRPQNg ŜhN[\NW__̂SVW\_QNb[RPNRPQN_̂\YRSZ_R[̂\NY_PQVZaQNTWXN_WZYQNY[i\[d[_W\RNVWTWiQYNR̂N
RPQN�b\QSlN[\_aZV[\iNjZRN\̂RNa[T[RQVNR̂NRPQNâYYN̂dNkRWRQN�[VNdŜTNRPQNkRWRQǸQcWSRTQ\RN̂dN�VZ_WR[̂\eN�aaNWYcQ_RYN̂dN
_̂\YRSZ_R[̂\NTZYRNSQdaQ_RNWNUR[TQN[YN̂dNRPQNQYYQ\_QUN_̂\YRSZ_R[̂\NYRSWRQiXeNOPQNU�[VNk_PQVZaQYUNYQS�QNWYNWNiZ[VQN̂dN
_S[R[_WaNT[aQYR̂\QNVWRQYNR̂NRPQN�Ŝ�Q_ReN�W[aZSQNR̂NTQQRN[\RQSTQV[WRQNT[aQYR̂\QNVWRQYNb[aaN�Q̂cWSV[�QNRPQN̂�QSWaaN�Ŝ�Q_RN
k_PQVZaQeN�dNRPQN]̂\RSW_R̂S�YNcQSd̂STW\_QN̂dNRPQNg ŜhNQ�[VQ\_QYlNR̂NRPQN�b\QSlN]̂\YRSZ_R[̂\N�W\WiQSN̂SN�S_P[RQ_RlN
RPWRNR[TQaXN_̂TcaQR[̂\NTWXNjQN[\N�Q̂cWSVXlNRP[YNb[aaNTW\VWRQNRPQN]̂\RSW_R̂SNR̂N[\_SQWYQNYRWddlNb̂ShN̂�QSR[TQlN̂SNZYQN
R̂PQSNTQW\YNR̂NSQ_̂�QSNR[TQlNWRNRPQN_̂YRYN̂dNRPQN]̂\RSW_R̂SNSQYĉ\Y[jaQNd̂SNYZ_PNVQaWXYeN�\NWVV[R[̂\lNWaaN_̂YRYNVZQNR̂N
VQaWXYN[\N_̂TcaQR[̂\N̂dNRPQNg ŜhNYPWaaNjQNĵS\QNjXN]̂\RSW_R̂SmYpNSQYĉ\Y[jaQNd̂SNVQaWXYe

HIJKqKqNOPQN]̂\RSW_R̂SNYPWaaN\̂RNh\̂b[\iaXlNQ�_QcRNjXNWiSQQTQ\RN̂SN[\YRSZ_R[̂\N̂dNRPQN�b\QSN[\NbS[R[\ilN_̂TTQ\_QN
RPQNg ŜhNcS[̂SNR̂NRPQNQddQ_R[�QNVWRQN̂dN[\YZSW\_QNSQ�Z[SQVNR̂NjQNdZS\[YPQVNjXNRPQN]̂\RSW_R̂SNW\VN�b\QSNW\VNRPQN
�b\QS�YNWccŜ�WaN̂dNYZ_PN[\YZSW\_QeNOPQNVWRQN̂dN_̂TTQ\_QTQ\RN̂dNRPQNg ŜhNYPWaaN\̂RNjQN_PW\iQVNjXNRPQNQddQ_R[�QN
VWRQN̂dNYZ_PN[\YZSW\_QeNOPQNg ŜhN_W\N\̂RNYRWSRNZ\R[aNRPQNSQ�Z[SQVN[\YZSW\_QNW\VNĵ\VYNWSQNcŜ�[VQVNW\VNRPQN]̂\RSW_RN
PWYNjQQ\NQ�Q_ZRQVe

HIJKqK�NOPQN]̂\RSW_R̂SNYPWaaNcŜ_QQVNQ�cQV[R[̂ZYaXNb[RPNWVQ�ZWRQNd̂S_QYNW\VNYPWaaNW_P[Q�QNkZjYRW\R[WaN]̂TcaQR[̂\NW\VN
d[\WaN_̂TcaQR[̂\Nb[RP[\NRPQN]̂\RSW_RNO[TQeNOPQN]̂\RSW_R̂SNWiSQQYNRPWRNRPQNg ŜhNYPWaaNjQNcŜYQ_ZRQVNSQiZaWSaXlN
V[a[iQ\RaXNW\VNZ\[\RQSSZcRQVaXNWRNYZ_PNSWRQN̂dNcŜiSQYYNWYNb[aaNQ\YZSQNdZaaN_̂TcaQR[̂\NRPQSQ̂dNb[RP[\NRPQN]̂\RSW_RNO[TQN
YcQ_[d[QVNW\VlNdZSRPQSlNR̂NcŜ�[VQNYZ_PNcŜRQ_R[̂\YNWYNTWXNjQN\Q_QYYWSXeN�RN[YNQ�cSQYYaXNZ\VQSYR̂̂ VNW\VNWiSQQVNjXNRPQN
]̂\RSW_R̂SNRPWRNRPQNR[TQNd̂SNRPQNYZjYRW\R[WaNW\VNd[\WaN_̂TcaQR[̂\N̂dNRPQNg ŜhN[YNWNSQWŶ\WjaQNR[TQNd̂SN[RYN_̂TcaQR[̂\lN
RWh[\iN[\R̂N_̂\Y[VQSWR[̂\lNWT̂ \iN̂RPQSNRP[\iYlNRPQNW�QSWiQN_a[TWR[_NSW\iQNW\VNZYZWaNbQWRPQSN_̂\V[R[̂\YNcSQ�W[a[\iN[\N
RPQN�Ŝ�Q_R�YNâ_Wa[RXeNOPQN]̂\RSW_R̂SNYPWaaN_̂ ĉQSWRQNb[RPNRPQN�b\QSlN�S_P[RQ_RlNW\VN̂RPQSN]̂\RSW_R̂SYN̂\NRPQN�Ŝ�Q_RlN
TWh[\iNQ�QSXNSQWŶ\WjaQNQdd̂SRNR̂NSQVZ_QNRPQN]̂\RSW_RNO[TQe

H�JKqKM��\N\̂N_WYQNYPWaaNRPQN]̂\RSW_R̂SNVQaWXNRPQNcŜiSQYYN̂dNRPQNg ŜhlN̂SNW\XNcWSRNRPQSQ̂dlN̂\NW__̂Z\RN̂dN_PW\iQYN[\NRPQN
g ŜhN̂SNV[YcZRQYN_WZYQVNjXNcŜĉYQVN̂SN̂SVQSQVN_PW\iQYN[\NRPQNg ŜhNm[\_aZV[\iNRPQNQ�Z[RWjaQN�WaZQN̂dNRPQN_PW\iQYplN
ŜNW\XNV[YcZRQYN̂SNV[YWiSQQTQ\RYNWYNR̂NRPQNg ŜhN̂SNQ�RSWNb̂She

HIJKqKfN�dNRPQN]̂\RSW_R̂SN[YN\̂RNTW[\RW[\[\iNRPQNcW_QN̂dNRPQNg ŜhN[\NW__̂SVW\_QNb[RPNRPQNWccŜ�QVN_̂\YRSZ_R[̂\N
Y_PQVZaQN̂SN̂RPQSb[YQN_̂\Y[YRQ\RNb[RPNRPQN]̂\RSW_RNO[TQlNW\VNYZ_PNVQaWXYNWSQN\̂RNQ�_ZYWjaQNWYNYQRNd̂SRPN[\NkQ_R[̂\N�enlN
RPQ\NRPQN�b\QSNTWXNSQ�Z[SQNRPQN]̂\RSW_R̂SNR̂NZ\VQSRWhQNWNR[TQNSQ_̂�QSXNcaW\Nm[\_aZV[\iNT̂ SQNcQSŶ\\QalN̂�QSR[TQN
W\V�̂SNWVV[R[̂\WaNYP[dRYpNWRNRPQN]̂\RSW_R̂S�YNŶaQNQ�cQ\YQlNR̂NSQWŶ\WjaXNWYYZSQNYZjYRW\R[WaNW\VNd[\WaN_̂TcaQR[̂\N̂dNRPQN
g ŜhNb[RP[\NRPQN]̂\RSW_RNO[TQe

HIJKqK�N�\NRPQNQ�Q\RNRPQN]̂\RSW_R̂SNdW[aYNR̂N_̂TcaQRQNWaaNg ŜhNZ\VQSNRP[YN]̂\RSW_RNjXNYW[VNY_PQVZaQVNVWRQYlNRPQN
]̂\RSW_R̂SNb[aaN\̂RNjQNcQST[RRQVNR̂NcQSd̂STNW\XNb̂ShNVZS[\iN\̂STWaNY_P̂ âNP̂ZSYNb[RP̂ZRNRPQNQ�cSQYYNbS[RRQ\N
WZRP̂S[�WR[̂\N̂dNRPQN�b\QSeNkZ_PNg ŜhNYPWaaN̂\aXNjQNcQSd̂STQVNWdRQSNY_P̂ âNP̂ZSYlNkWRZSVWXYlNkZ\VWXYlNP̂a[VWXYN̂SN
cQS[̂VYNbPQ\NY_P̂ âN[YNZ\̂__Zc[QVNWRN\̂NWVV[R[̂\WaN_̂YRN̂dNW\XNh[\VNR̂NRPQN�b\QSeN�\NWVV[R[̂\NR̂NVWTWiQYN[\_ZSSQVNjXN
RPQN�b\QSN[\N_̂\\Q_R[̂\Nb[RPNRPQN]̂\RSW_R̂S�YNVQaWXlNRPQN]̂\RSW_R̂SNYPWaaNjQNa[WjaQNd̂SNWaaN_̂YRYN[\_ZSSQVNjXNRPQN�b\QSN
R̂NcŜ�[VQNYRWddlN�S_P[RQ_RNW\VN]̂\YRSZ_R[̂\N�W\WiQSNcQSŶ\\QaNWYNSQ�Z[SQVNR̂NTWhQNdW_[a[RXNW__QYY[jaQNjXN]̂\RSW_R̂SN
W\VNcQSd̂STN[\YcQ_R[̂\YNVZS[\iNYZ_PN̂ddNP̂ZSYe

HIJKqK�NOPQN]̂\RSW_R̂SNZ\VQSYRW\VYNRPWRN[\N̂SVQSNR̂NTQQRNRPQNSQ�Z[SQTQ\RYN̂dNRPQN�Ŝ�Q_RNY_PQVZaQlN[\_aZV[\iN
[\RQST[RRQ\RNT[aQYR̂\QNW\VN_S[R[_WaNcWRPNVWRQYNYQRNd̂SRPN[\NRPQN]̂\RSW_RǸ _̂ZTQ\RYlN[RNTWXNjQNSQ�Z[SQVNR̂Nb̂ShN[RYN
cQSŶ\\QaNW\VNQ�Z[cTQ\RN̂�QSR[TQN̂\NSQiZaWSNb̂ShVWXYNW\VN̂\NkWRZSVWXYNW\VNP̂a[VWXYlNRPQN_̂YRN̂dNbP[_PN[YN[\_aZVQVN
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IJKLMNKOPJLQRSLKTUVWKXYKLMNKZ[JNQK\]NSIYISR̂̂_KR]]QP̀N\KIJK[QILIJaKQNIVbUQ\NVNJLKYPQKP̀NQLIVNcKLMNKOPJLQRSLPQK\MR̂̂KbNK
]RIdKb_KLMNKZ[JNQKPJKLMNKbR\I\KPYKLMNK]QNVIUVK]R_VNJLW

efghihjhkKlMNKOPJLQRSLPQKVR_KQNmUN\LKRSSN\\KLPKLMNK\ILNKdUQIJaKLIVN\KbN_PJdKLMNK[PQnKMPUQ\K]NQVILLNdWKo]]QP̀R̂KI\K
\P̂N̂_KRLKLMNKdI\SQNLIPJKPYKLMNKZ[JNQWKXYKR]]QP̀R̂KI\KaÌNJcKLMNKOPJLQRSLPQKI\KQN\]PJ\Ib̂NKYPQK]R_IJaKR̂̂KRddILIPJR̂KSP\L\K
IJSUQQNdKb_KLMNKZ[JNQcKoQSMILNSLKRJdKOPJ\LQUSLIPJKpRJRaNQKYPQK]QP̀IdIJaKLMNK\ILNKLPKLMNKOPJLQRSLPQKdUQIJaKLMNK
RddILIPJR̂KLIVNK]NQIPd\W

efghihgKlMNKZ[JNQK\MR̂̂KMR̀NKLMNKQIaMLKRLKRJ_KLIVNKLPKVPdIY_KLMNKqQPrNSLKTSMNdÛNsKLPK\U\]NJdcKdN̂R_KPQKRSSN̂NQRLNcKIJK
[MP̂NKPQKIJK]RQLcKLMNKSPVVNJSNVNJLKPQKNtNSULIPJKPYKLMNKuPQnKPQKRJ_K]PLIPJKLMNQNPYKPQKLPK̀RQ_KLMNK\NmUNJSNKLMNQNPYsK
RJdKLPK]QN\SQIbNKLMNKLIVNcKPQdNQKRJdK]QIPQIL_KPYKLMNK̀RQIPU\K]PQLIPJ\KPYKLMNKuPQncKRJdKR̂̂KPLMNQKVRLLNQ\KQN̂RLIJaKLPKLMNK
\SMNdÛIJaKPYKLMNKuPQnWKlMNKOPJLQRSLPQK\MR̂̂KJPLKbNKNJLIL̂NdKLPKRddILIPJR̂KSPV]NJ\RLIPJKYPQKRJ_K\USMKdNSI\IPJ\KVRdNK
b_KLMNKZ[JNQW

efghihvKlMNKZ[JNQKVR_KQNmUN\LKLMNKOPJLQRSLPQKLPK[PQnKP̀NQLIVNKLPKNt]NdILNKLMNKSPV]̂NLIPJKPYKLMNKuPQnKPQKRK]PQLIPJKPYK
LMNKuPQncKRLKRKLIVNK[MNJKLMNKOPJLQRSLPQKI\KJPLKbNMIJdK\SMNdÛNKPQKPLMNQ[I\NKIJKdNYRÛLKPYKRJ_KPYKLMNK]QP̀I\IPJ\KPYKLMNK
OPJLQRSLWKlMNKOPJLQRSLPQKRaQNN\KLPK[PQnK\RIdKP̀NQLIVNcKRJdKLMNKOPJLQRSLPQK\MR̂̂KbNKQNIVbUQ\NdKPĴ_KYPQKLMNK
OPJLQRSLPQw\KNtLQRK̂RbPQKSP\LKP̀NQKLMNKRVPUJLKPYKQNaÛRQKLIVNKdUQIJaKLMNK]NQIPdKPYK\USMKP̀NQLIVNcKIJŜUdIJaKRddILIPJR̂K
YQIJaNKbNJNYILKSP\L\cKIJ\UQRJSNKRJdKLRtN\KIJSUQQNdKb_KILK[ILMKQN\]NSLKLMNQNLPKRJdKPĴ_KLMP\NKPLMNQKRSLUR̂KSP\L\KPYKLMNK
OPJLQRSLPQKdIQNSL̂_KQN̂RLNdKLPK\RIdKP̀NQLIVNcK[MISMKMR̀NKbNNJKR]]QP̀NdKIJKRd̀RJSNKb_KLMNKZ[JNQWKlIVNK\̂I]\KSP̀NQIJaK
\RIdKP̀NQLIVNKVU\LKbNK\UbVILLNdKLPKLMNKZ[JNQKPJKRKdRÎ_KbR\I\KYPQKSMNSnIJaKRJdKR]]QP̀R̂WKlMNKOPJLQRSLPQK\MR̂̂KJPLKbNK
SPV]NJ\RLNdKYPQKRJ_K̂P\LKNYYISINJS_KPQK]QPdUSLIPJKR̂̂NaNdKLPKMR̀NKQN\ÛLNdKYQPVK\RIdKP̀NQLIVNK[PQnW

efghxfyz{|}~f|��f���z�~���~f��f���z
efghxhkKXYKLMNKOPJLQRSLPQKI\KdN̂R_NdKIJKLMNKSPVVNJSNVNJLKPQK]QPaQN\\KPYKLMNKuPQnKR\KRKQN\ÛLKPY�KoSL\KPYK�PdK�\USMKR\K
LPQJRdPcKŶPPdcKMUQQISRJNcK]RJdNVIS\cKN]IdNVIS\cKNLSWKVRnIJaK]NQYPQVRJSNKLNV]PQRQÎ_KIV]P\\Ib̂N�sKLMNKJNâIaNJLKRSL\K
PQKPVI\\IPJ\KPYKLMNKZ[JNQcKoQSMILNSLcKOPJ\LQUSLIPJKpRJRaNQcKPLMNQKOPJLQRSLPQ\cKPQKLMNIQKRaNJL\KPQKNV]̂P_NN\sK\LQInN\cK
P̂SnPUL\KPQKPLMNQK̂RbPQKdI\LUQbRJSN\K�JPLKRQI\IJaKYQPVKLMNK̂RbPQK]QRSLISN\KPYKOPJLQRSLPQKPQKIL\KTUbSPJLQRSLPQ\cK
TU]]̂INQ\cKPQKTUb�\UbSPJLQRSLPQ\KLPKSPV]̂_K[ILMKLMNIQKPb̂IaRLIPJ\KRQI\IJaKUJdNQKLMNKOPJLQRSL�sKUJU\UR̂̂_KRd̀NQ\NK
[NRLMNQKSPJdILIPJ\sKYQNIaMLKNVbRQaPN\K�]QP̀IdNdKLMRLKdN̂R_\Kb_KLMNKOPJLQRSLPQcKIL\KTUbSPJLQRSLPQ\cKTUb�\UbSPJLQRSLPQ\K
PQKTU]]̂INQ\KdPKJPLKSPJ\LILULNKRJKNtSU\Rb̂NKSRU\NKPYKdN̂R_�sKSMRJaN\KIJKLMNK[PQnKLPKbNK]NQYPQVNdKb_KLMNKOPJLQRSLPQK�JPLK
SRU\NdKPQKQN\ÛLIJaKYQPVKLMNKYRÎUQNKPYKLMNKOPJLQRSLPQKPQKIL\KTUbSPJLQRSLPQ\cKTU]]̂INQ\KPQKTUb�\UbSPJLQRSLPQ\�sKPQK
SMRJaN\KLPK̂R[\KPQKQNaÛRLIPJ\KRYLNQKLMNKNYYNSLÌNKdRLNKPYKLMNKOPJLQRSLcK]QP̀IdNdKLMNKOPJLQRSLPQKMR\KU\NdKR̂̂KQNR\PJRb̂NK
NYYPQL\KLPKVILIaRLNKLMNKYPQNaPIJaKSRU\N\sKLMNJKLMNKOPJLQRSLPQK\MR̂̂KbNKNJLIL̂NdKLPKRKdR_KYPQKdR_KNtLNJ\IPJKPYKLMNKOPJLQRSLK
lIVNKYPQKLMNKN\LRb̂I\MNdKdN̂R_KLPKLMNKSQILISR̂K]RLMKPYKLMNKuPQnK\UbrNSLKLPKLMNK]QP̀I\IPJ\KPYKLMI\KoQLIŜNK�KRJdKoQLIŜNK��WK
ô K̂PLMNQKdN̂R_\KPYKLMNKqQPrNSLcKIJŜUdIJaKbULKJPLK̂IVILNdKLPcKoQSMILNSLKQǸIN[KRJd�PQKR]]QP̀R̂KPYK\MP]KdQR[IJa\KPQK
PLMNQK\UbVILLR̂\cKQNmUN\L\KYPQKIJYPQVRLIPJcKŜRQIYISRLIPJ\cK\RV]̂N\cKRJdKSMRJaNKPQdNQ\sKZ[JNQK\SMNdÛNsKoQSMILNSLK
SNQLIYISRLIPJKPYK]R_VNJLsK]R_VNJLKb_KZ[JNQKPYKOPJLQRSLPQw\Ko]]̂ISRLIPJKYPQKqR_VNJLsKSPPQdIJRLIPJKRVPJaKLMNK
pÛLI]̂NKqQIVNKOPJLQRSLPQ\sKUJR̀RÎRbÎIL_KPYKVRLNQIR̂\KRJd�PQKNmUI]VNJLsK\UQ̀N_IJa�LN\LIJasKŜP\NPULcKNLSWKRQNKdNNVNdK
LPKbNKYPQN\NNRb̂NKRJdKSPJLNV]̂RLNdKRJdcKLMNQNYPQNcK\MR̂̂KJPLKYPQVKLMNKbR\I\KYPQKRKŜRIVKYPQKRJKNtLNJ\IPJKPYKLIVNKPQK
RddILIPJR̂KSPV]NJ\RLIPJKb_KLMNKOPJLQRSLPQWKlMNKNtLNJ\IPJKPYKLIVNK]QP̀IdNdKUJdNQKLMI\KTNSLIPJK�W�W�K\MR̂̂KbNKLMNK
OPJLQRSLPQw\KNtŜU\ÌNKQNVNd_W

efghxhkhkKlMNKOPJLQRSLPQKYUQLMNQKRSnJP[̂NdaN\KRJdKRaQNN\KLMRLKRdrU\LVNJL\KIJKLMNKOPJLQRSLKlIVNK[Î̂KbNK]NQVILLNdKYPQK
RKdN̂R_KPĴ_KLPKLMNKNtLNJLK\USMKdN̂R_K���KI\KJPLKSRU\NdKPQKSPÛdKJPLKMR̀NKbNNJKRJLISI]RLNdKb_KLMNKOPJLQRSLPQcK���KSPÛdK
JPLKbNK̂IVILNdKPQKR̀PIdNdKb_KLMNKOPJLQRSLPQw\KLIVN̂_KJPLISNKLPKLMNKZ[JNQKPYKLMNKdN̂R_KPQKQNR\PJRb̂NK̂InN̂IMPPdKLMRLKRK
dN̂R_K[Î̂KPSSUQcKRJdK���KI\KPYKRKdUQRLIPJKPYKVPQNKLMRJKPJNK���KdR_WK

efghxhkhiKlMNKOPJLQRSLPQw\KIJRbÎIL_KLPK\NSUQNK\UYYISINJLK]NQ\PJJN̂KYPQKLMNK]NQYPQVRJSNKPYKLMNKuPQnK\MR̂̂KJPLKSPJ\LILULNK
RKbR\I\KYPQKRJKNtLNJ\IPJKPYKLIVNWKlMNKOPJLQRSLPQK\MR̂̂KJPLKbNKNJLIL̂NdKLPKRJKNtLNJ\IPJKPYKLIVNKIYKLMNKoQSMILNSLKPQK
OPJ\LQUSLIPJKpRJRaNQK\LP]\KLMNKuPQnKdUNKLPKLMNKNtI\LNJSNKPYKPQKQNR\PJRb̂NK\U\]ISIPJKPYKRKdNYISINJS_KIJKLMNKuPQnW

efghxhkhxKoJKNtLNJ\IPJKPYKLMNKOPJLQRSLKlIVNcKIYKQNmUN\LNdKb_KLMNKOPJLQRSLPQcK\MR̂̂KPĴ_KbNKSPJ\IdNQNdKRYLNQKLMNK
OPJLQRSLPQKMR\KVRdNKQNR\PJRb̂NKNYYPQLKLPKQNSP̀NQKLMNK̂P\LKLIVNWKoJKNtLNJ\IPJcKPQKNtLNJ\IPJ\cKPYKLIVNKVR_KbNKaQRJLNdK
\UbrNSLKLPKLMNK]QP̀I\IPJ\KPYKLMI\KoQLIŜNK�cKbULKPĴ_KRYLNQK[QILLNJKR]]̂ISRLIPJKLMNQNYPQNKb_KLMNKOPJLQRSLPQWKoJKNtLNJ\IPJK
PYKLIVNK\MR̂̂KbNKPĴ_KYPQKLMNKJUVbNQKPYKdR_\KPYKdN̂R_K[MISMKLMNKoQSMILNSLKVR_KdNLNQVIJNKLPKbNKdUNK\P̂N̂_KLPKLMNKSRU\N\K
\NLKYPQLMKIJKLMNKR]]̂ISRLIPJKYPQKNtLNJ\IPJKPYKLIVNWKlMNKOPJLQRSLPQK\MR̂̂KJPLKbNKNJLIL̂NdKLPKQNSNÌNKRK\N]RQRLNKNtLNJ\IPJKPYK



�����

�

����	
��������������������
�������������� ����� �!�"��������##������$���$��%�"��&'��������!����$�������
(����������$ )�&�����!����$�������
(����������$ )�&��� )�
��������*
�
 �!�"�&�����
���!���	
�����$)�!�������$����"���!"�!�+$�
(�'��������!����$�������
(����������$��'��$�"
������,!$���
"���"�!����-./-.��0'�
��
�/1�21�������"���3�"���4
����/��2�2/�,������5����$�
����1�/1���/ ��$��
��(
����$!#� ��$�#����$�"�(
��
��6�����$��
�#� �!�"�!��
�#��7���$�"����!��
�"!����,����
���������
���!���	
�����$8�'��$�
(�9��%�����'
����
����
��������%�
#!��
�$ ��6!�#�"
���(
:!�!�
���!��$��
�
;<=>?@A�=<B� C�2DD��E���F

GH

IJKLMNOPMLQRSMOTLMONMULVLPQWMRQXULUMONMYLWQZMO[LPQIJT\MROTRXPPLTIWZ]M̂XIMJNMQIMQWW_MOTWZMISLMQRIXQWM[LPJOYMONMYLWQZMQUM
YLILPKJTLYM̂ZMISLM̀OTUIPXRIJOTMaQTQ\LPMOPMbPRSJILRIc

defghgigjMbWWMPLkXLUIUMNOPMQYYJIJOTQWMIJKLMUSQWWM̂LMKQYLMJTMlPJIJT\_MYLWJVLPLYMIOMISLM̀OTUIPXRIJOTMaQTQ\LPMlJISJTMNJVLM
mnoMRQWLTYQPMYQZUMNPOKMISLMIJKLMlSLTMISLMRJPRXKUIQTRLMlJISM[OILTIJQWMNOPMYLWQZM̂LROKLUMPLQUOTQ̂WZMpTOlTMIOMISLM
ÒTIPQRIOP_MUX[[OPILYM̂ZMYORXKLTIQIJOTMlSJRSMYLKOTUIPQILUMIOMISLMbPRSJILRIMQTYM̀OTUIPXRIJOTMaQTQ\LPqUMUQIJUNQRIJOTM
ISQIMISLMRPJIJRQWM[QISMONMISLMrOPpMSQUM̂LLTMUJ\TJNJRQTIWZMQWILPLYM̂ZMISLMYLWQZUMIOMISLMQRIJVJIJLUMJTMkXLUIJOTMISPOX\SMTOM
NQXWIMONMISLM̀OTIPQRIOPMOPMQTZOTLMNOPMlSOKMISLM̀OTIPQRIOPMJUMPLU[OTUĴWL_MQTYMISQIMISLMsPOtLRIMURSLYXWLMRQTTOIM̂LM
KQJTIQJTLYM̂ZMPLuOPYLPJT\MOISLPMQRIJVJIJLUMlJISJTMISLMsPOtLRIMQIMTOMROUIcMvSJUMPLkXLUIMUSQWWMQWUOMROTIQJT_MQIMQMKJTJKXK_M
ISLMNOWWOlJT\MJTNOPKQIJOTwMmxoMYQILMONMUIQPIMONMYLWQZ]MmyoMU[LRJNJRMRQXULMONMYLWQZ]MmzoMLNNLRIMONMYLWQZMOTMROTUIPXRIJOTM
[PO\PLUU]MQTYMm{oMYQILMONMILPKJTQIJOTMONMYLWQZcM|[OTMPLRLJ[IMONMISLM̀OTIPQRIOPqUMPLkXLUIMNOPMQTML}ILTUJOTMONMIJKL_MISLM
~lTLPMlJWWMQURLPIQJTMISLMNQRIUMQTYML}ILTIMONMISLMYLWQZ_MQTYMKQZ_MJTMJIUMUOWLMYJURPLIJOT_ML}ILTYMISLMIJKLMNOPMROK[WLIJOTMONM
ISLM̀OTIPQRIOPqUMrOPpMlSLTMJTMJIUMtXY\KLTIMUXRSMQTML}ILTUJOTMJUMtXUIJNJLYcMvSLM~lTLPqUMYLILPKJTQIJOTMlJWWM̂LMNJTQWM
QTYM̂JTYJT\MJTMQTZMWJIJ\QIJOTMROKKLTRLYM̂ZMISLM̀OTIPQRIOPMQ\QJTUIMISLM~lTLPMlSJRSMQPJULUMOXIMONMISLM~lTLPqUMYLTJQWM
ONMQTML}ILTUJOTMONMIJKLMIOMISLM̀OTIPQRIOPcMbTZMQ[[POVQWMONMQTML}ILTUJOTMONMISLM̀OTIPQRIOPqUMIJKLMIOMROK[WLILMJIUMrOPpM
USQWWM̂LMKLKOPJQWJ�LYM̂ZMlPJIILTMRSQT\LMOPYLP_MUJ\TLYM̂ZMISLM~lTLP_M̀OTIPQRIOP_MbPRSJILRIMQTYM̀OTUIPXRIJOTM
aQTQ\LPcMrSLTMISLM~lTLPMYLILPKJTLUMISQIMISLM̀OTIPQRIOPMlJWWM̂LM\PQTILYMQTML}ILTUJOTMONMIJKL_MUXRSML}ILTUJOTMUSQWWM̂LM
ROK[XILYMJTMQRROPYQTRLMlJISMISLMNOWWOlJT\wMNOPMLQRSMYQZMONMYLWQZMJTMISLMROK[WLIJOTMONMJIUMrOPp_MISLM̀OTIPQRIOPMUSQWWM
L̂MQWWOlLYMOTLMYQZMONMQYYJIJOTQWMIJKLMIOMROK[WLILMJIUM̀OTIPQRIcMvSLM̀OTIPQRIOPMUSQWWMTOIM̂LMLTIJIWLYMIOMPLRLJVLMQM
UL[QPQILML}ILTUJOTMONMIJKLMNOPMLQRSMOTLMONMULVLPQWMRQXULUMONMYLWQZMO[LPQIJT\MROTRXPPLTIWZ]MPQISLP_MOTWZMISLMQRIXQWM[LPJOYM
ONMYLWQZMQUMYLILPKJTLYM̂ZMISLM~lTLPMOPMJIUMbPRSJILRIMKQZM̂LMQWWOlLYc

defghgig�M�QJWXPLMONMISLM̀OTIPQRIOPMIOM\JVLMlPJIILTMTOIJRLMQUMPLkXJPLYM̂ZM�LRIJOTM�czcxc{MOPMIOMUIPJRIWZMROK[WZMlJISMISLM
PLkXJPLKLTIUMONMbPIJRWLM�MUSQWWM̂LMYLLKLYMROTRWXUJVLWZMIOM̂LMQMlQJVLPMQTYMPLWLQULMONMUXRSMRWQJK_MQTYMUXRSMTOIJRLMUSQWWM
L̂MQMROTYJIJOTM[PLRLYLTIMIOMISLM̀OTIPQRIOPqUMPJ\SIMIOMKQpLMQMRWQJKMNOPMQTZMRWQJKMQPJUJT\MOXIMON_MXTYLPMOPMJTMROTTLRIJOTM
lJISMISLM̀OTIPQRIOPMOPMISLM[LPNOPKQTRLMONMISLMrOPpc

defghg�M�OIlJISUIQTYJT\MQTZISJT\MIOMISLMROTIPQPZMJTMISLM̀OTIPQRIM�ORXKLTIU_MQTML}ILTUJOTMJTMISLM̀OTIPQRIMvJKL_MIOMISLM
L}ILTIM[LPKJIILYMQTYMtXUIJNJLYMXTYLPM�LRIJOTM�czcx_MUSQWWM̂LMISLMUOWLMPLKLYZMONMISLM̀OTIPQRIOPMNOP_MQTYMISLM̀OTIPQRIOPM
lQJVLUMJIUMPJ\SIMIOMQTZMRWQJKMNOPMYQKQ\LUMIOMISLML}ILTIMQPJUJT\MNPOK_MQTZMmxoMYLWQZMJTMISLMROKKLTRLKLTI_M[POULRXIJOT_M
OPMROK[WLIJOTMONMISLMrOPp]MmyoMSJTYPQTRLMOPMÔUIPXRIJOTMJTMISLM[LPNOPKQTRLMONMISLMrOPp]MmzoMWOUUMONM[POYXRIJVJIZMOPM
QRRLWLPQIJOT]MOPMm{oMOISLPMRWQJKUMNOPMYJUPX[IJOT_MJTILPNLPLTRL_MJTLNNJRJLTRJLU_MJK[LYQTRL_MSJTYPQTRL_MQRRLWLPQIJOT_M
PLULkXLTRJT\_MURSLYXWLMJK[QRIU_MWQRpMONMIJKLWJTLUUM̂ZMISLM~lTLPMOPMJIUMROTUXWIQTIU_MQTYMWQRpMONMROOPYJTQIJOT_MLPPOPUMOPM
OKJUUJOTUMJTMISLMYLUJ\TMONMISLMsPOtLRI_MRXKXWQIJVLMJK[QRIMONMKXWIJ[WLMRSQT\LMOPYLPU_MXTQVQJWQ̂JWJIZMONMWQ̂OP_MKQILPJQWUM
OPMLkXJ[KLTI_MYLWQZUMQTYMOISLPMJK[QRIUMmROWWLRIJVLMPLNLPPLYMIOMSLPLJTMQUM��LWQZmUo�ocM�TMTOMLVLTIMUSQWWMISLM̀OTIPQRIOPM̂LM
LTIJIWLYMIOMQTZMROK[LTUQIJOTMOPMPLROVLPZMONMQTZMYQKQ\LUMJTMROTTLRIJOTMlJISMQTZM�LWQZ_MJTRWXYJT\_M̂XIMTOIMWJKJILYMIO_M
YLWQZMROUIU_MWOUUMONM[POYXRIJVJIZMOPMLNNJRJLTRZ_MWOUIM[PONJIU_ML}ILTYLYMtÔUJILM\LTLPQWMROTYJIJOTUMQTYMSOKLMONNJRLM
OVLPSLQY_MROTULkXLTIJQWMYQKQ\LU_MWOUIMO[[OPIXTJIZMROUIU_MJK[QRIMYQKQ\LU_MOPMOISLPMUJKJWQPMPLKXTLPQIJOTcMvSLM
~lTLPqUML}LPRJULMONMQTZMONMJIUMPJ\SIUMOPMPLKLYJLUMXTYLPMISLM̀OTIPQRIM�ORXKLTIUMmJTRWXYJT\_M̂XIMTOIMWJKJILYMIO_MOPYLPJT\M
RSQT\LUMJTMISLMrOPp_MOPMYJPLRIJT\MUXU[LTUJOT_MPLURSLYXWJT\MOPMROPPLRIJOTMONMISLMrOPpo_MPL\QPYWLUUMONMISLML}ILTIMOPM
NPLkXLTRZMONMISLM~lTLPqUML}LPRJULMONMUXRSMPJ\SIUMOPMPLKLYJLU_MUSQWWMTOIM̂LMROTUIPXLYMQUMJTILPNLPLTRL_MSJTYPQTRLMOPM
ÔUIPXRIJOTMlJISMISLM̀OTIPQRIOPqUM[LPNOPKQTRLMONMISLMrOPpMQTYMUSQWWMTOIMLTIJIWLMISLM̀OTIPQRIOPMIOMQTZMQYYJIJOTQWM
ROK[LTUQIJOTcMvSLM̀OTIPQRIOPMUSQWWMJTRWXYLMQMTOuYQKQ\LUuNOPuYLWQZMRWQXULMJTMQWWMUX̂ROTIPQRIUMNOPMISLM[LPNOPKQTRLMONM
ISLMrOPpc

defghghM�LWQZUMISQIMQNNLRIMISLMURSLYXWLYMROK[WLIJOTMONMISLMrOPpMQTYMQPLMQIIPĴXIQ̂WLMIOMJTILPNLPLTRLM̂LIlLLTMaXWIJ[WLM
sPJKLM̀OTIPQRIOPU_M�L[QPQILM̀OTIPQRIOPU_M�X̂ROTIPQRIOPU_MUX[[WJLPU_MXIJWJIZMROK[QTJLUMOPMKXTJRJ[QWJIJLU_MUSQWWM̂LM
ROK[LTUQILYMUOWLWZM̂ZMISLM\PQTIJT\MONMQTML}ILTUJOTMONMIJKLMIOMISLM̀OTIPQRIOPM̂ZMISLM~lTLPMIOMROK[WLILMISLMrOPpM
lJISOXIMRSQP\LUMIOMISLM~lTLPcMvSLM[QPIJLUMQRpTOlWLY\LMISQIMISLM̀OTIPQRIMvJKLMIQpLUMJTIOMQRROXTIMISLMIJKLMTLRLUUQPZM
NOPMPLVJLlMONMUX̂KJIIQWUMQTYMUSO[MYPQlJT\U_MROPPLRIJT\MYLUJ\TMLPPOPUMOPMOKJUUJOTU_MROOPYJTQIJOTMQKOT\UIMaXWIJ[WLM
sPJKLM̀OTIPQRIOPUMQTYM�L[QPQILM̀OTIPQRIOPU_MRSQT\LMOPYLPU_MYLWQZUMJTRXPPLYM̂ZMULQUOTQWMWJKJIQIJOTU_MlOPpM̂ZMXIJWJIJLU_M
QTYMOISLPMQYKJTJUIPQIJVLM[PORLUUJT\M̂ZMQWWM[QPIJLUMJTVOWVLYMQTYMQPLMTOIMROK[LTUQIOPZcMvSLM̀OTIPQRIOPMQ\PLLUMISQIMJIMSQUM
JTRWXYLYMJTMJIUM�JYM[PJRLUMISLMQYYJIJOTQWMROUIMONMYOJT\MlOPpMXTYLPMISJUM̀OTIPQRIMRQXULYM̂ZMJTILPNLPLTRLMONMISLMbPRSJILRI_M
ÒTUIPXRIJOTMaQTQ\LP_MOISLPMaXWIJ[WLMsPJKLM̀OTIPQRIOPU_M�L[QPQILM̀OTIPQRIOPU_M�X̂ROTIPQRIOPU_MXIJWJIZMROK[QTJLU_M
LIRcMQTYMISLMOISLPMTOTuROK[LTUQIOPZM�LWQZUMYLURPĴLYMQ̂OVLc
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IJKLMLNOPQRSOTQROUVSTWXYTOZ[\ROQX]ÔRRSOR_TRS̀R̀aOX]ObWVc[̀R̀OdS̀RWOeRYT[VSOfghaO]dYQOR_TRS][VSOViOT[\RO]QXjjOSVTÔRO
YVS][̀RWR̀OX]Okd]T[il[SmOR_TWXOYV\bRS]XT[VSOTVOTQROUVSTWXYTVWOiVWOX̀\[S[]TWXT[cROYV]T]aOQV\ROVii[YRaOR]T[\XT[SmaO
R_TRS̀R̀OmRSRWXjOYVS̀[T[VS]OVWOVTQRWO][\[jXWO[\bXYTOYV]T]gOZQROUVSTWXYTVWOXYnSVojR̀mR]OTQXTO[SOXmWRR[SmOTVOTQRO
UVSTWXYTOed\O[TOX]]R]]R̀OTQRObVTRST[XjO[\bXYTOViOTQROj[\[TXT[VS]O[SOeRYT[VSOfghgpOVSO[T]OX̂[j[TlOTVOWRYVcRWOX̀ [̀T[VSXjO
YV\bRS]XT[VSO[SOYVSSRYT[VSOo[TQOXOPVWnÒRjXlaO[STRWiRWRSYRaO[\bXYTOVWOQ[S̀WXSYROXS̀OXmWRR]OTQXTOTQV]ROj[\[TXT[VS]O
]QXjjOXbbjlOWRmXẀjR]]OViOTQROXYYdWXYlOViOTQROUVSTWXYTVWq]OX]]R]]\RSTOVWOXYTdXjOYV]T]O[SYdWWR̀ÔlOTQROUVSTWXYTVWg

IJKLMLrOsiOTQROUVSTWXYTVWO]d̂\[T]OXObWVmWR]]OWRbVWTO[S̀[YXT[SmaOVWOVTQRWo[]ROR_bWR]]R]OXSO[STRST[VSOTVOXYQ[RcRaO
YV\bjRT[VSOViOTQROPVWnObW[VWOTVOXSlOYV\bjRT[VSÒXTROWRtd[WR̀ÔlOTQROUVSTWXYTOuVYd\RST]OVWOR_b[WXT[VSOViOTQROUVSTWXYTO
Z[\RaOSVOj[X̂[j[TlOViOTQROvoSRWOTVOTQROUVSTWXYTVWOiVWOXSlOiX[jdWROViOTQROUVSTWXYTVWOTVO]VOYV\bjRTROTQROPVWnO]QXjjÔRO
YWRXTR̀OVWO[\bj[R̀gO

IJKLMLwOZQRO[STRSTOViOTQROUVSTWXYTO[]OiVWOPVWnOTVOiVjjVoOXOjVm[YXjO]RtdRSYRgOZQROUVSTWXYTVWaOQVoRcRWaO\XlÔROWRtd[WR̀O
l̂OTQROvoSRWaOUVS]TWdYT[VSOxXSXmRWOVWOyWYQ[TRYTOTVOTR\bVWXW[jlOV\[TOVWOjRXcROVdTOXSlO]RYT[VSOViOPVWnOVWObRWiVW\O
PVWnOVdTOViO]RtdRSYRgOvdTOViO]RtdRSYROoVWnOXS̀OYV\RÔXYnOT[\ROTVOTQR]ROXWRX]O]QXjjÔRObRWiVW\R̀OXTOSVOX̀ [̀T[VSXjO
YV]TOTVOTQROvoSRWg

IJKLMLwLzOZQ[]O{WVkRYTO[]OTVÔRObQl][YXjjlOYV\bjRTR̀O[SOXYYVẀXSYROo[TQOTQROx[jR]TVSROeYQR̀djRO[SYjd̀R̀Oo[TQ[SO
u[c[][VSO|OViOTQRO{WVkRYTOxXSdXjgO}[td[̀XTR̀ÒX\XmR]Oo[jjÔROX]]R]]R̀O[SOTQROX\VdST]O]bRY[i[R̀ÔRjVoOiVWORXYQOXS̀O
RcRWlOYXjRS̀XWÒXlOXiTRWO]dYQOT[\ROXjjVoR̀OiVWOed̂]TXST[XjOUV\bjRT[VSg

ZVTXjÒVjjXWOX\VdSTOViOTQROYVSTWXYTO[]~Oy]]R]]R̀OX\VdSTOViOj[td[̀XTR̀ÒX\XmR]ObRWÒXl~
�S̀RWO���a���O �|��ObRWÒXl
���a��|O�O�|��a���O �p��ObRWÒXl
�|��a��|O�O����a���O ����ObRWÒXl
����a��|O�O�|a���a���O ����ObRWÒXl
�|a���a��|O�O��a���a���O�|a���ObRWÒXl
ŷVcRO��a���a��|O �|a���ObRWÒXl

ZQROUVSTWXYTVWOWRXj[�R]OTQXTOT[\RO[]OViOTQROR]]RSYROVSOTQ[]OUVSTWXYTOXS̀OTQROYV\bjRT[VSÒXTR]OXS̀O\[jR]TVSRÒXTROiVWO
RXYQOoVWnO[TR\O[SOTQRO{WVkRYTOeYQR̀djROVWOTQRÒXTROViOed̂]TXST[XjOUV\bjRT[VSO]QXjjÔROSVOjXTRWOTQXSOTQRÒXTRO[S̀[YXTR̀O[SO
TQROUVSTWXYTOuVYd\RST]gOsSOTQRORcRSTOTQROUVSTWXYTVWOiX[j]OTVOYV\bjRTROXSlOoVWnOVWO]d̂]TXST[XjjlOYV\bjRTROTQROoVWnO
dS̀RWOTQ[]OUVSTWXYTÔlO]X[̀O]YQR̀djRÒXTRaOTQRO]d\ObRWOYXjRS̀XWÒXlOiVWORXYQÒXTROSVTO\RTaOX]ÒRj[SRXTR̀OX̂VcRaOo[jjÔRO
]d̂TWXYTR̀OiWV\OTQRObXl\RSTÒdROTQROUVSTWXYTVWO�VWaO[iOTQROX\VdSTÒdROTQROUVSTWXYTVWOX]ObXl\RSTO[]O[S]dii[Y[RSTaOXSlO
R̀i[Y[RSYlO]QXjjÔRObX[̀ÔlOTQROUVSTWXYTVWOTVOTQROvoSRW�aOR_YRbTO[SOYX]R]OoQRWROXÒRjXlO[]ÒdROTVOdSiVWR]RRX̂jROYXd]R]O
R̂lVS̀OTQROYVSTWVjOXS̀Oo[TQVdTOTQROiXdjTOVWOSRmj[mRSYROViOTQROUVSTWXYTVWaO[SYjd̀[SmOXYT]OViO�V̀aOVWOViOTQRObd̂j[YORSR\laO
XYT]OViOTQRO�VcRWS\RSTaO[SOR[TQRWO[T]O]VcRWR[mSOVWOYVSTWXYTdXjOYXbXY[TlaOi[WR]aOijVV̀aORb[̀R\[Y]aOtdXWXST[SROWR]TW[YT[VS]gO
�WR[mQTOR\̂ XWmVR]Oo[jjOSVTOYVS]T[TdTROXÒRjXlOR_Yd]X̂jROdS̀RWOTQ[]ObWVc[][VSOdSjR]]OXbbWVcR̀ÔlOTQROvoSRWO[SOoW[T[Smg

P[TQ[SOi[cRO���OYXjRS̀XWÒXl]OiWV\OVYYdWWRSYROViOXSlO]dYQÒRjXlaOTQROUVSTWXYTVWO]QXjjOSVT[ilOTQROvoSRWO[SOoW[T[SmOViO
TQROYXd]ROViÒRjXlgOZQROvoSRWOo[jjOX]YRWTX[SOTQROiXYT]OXS̀OR_TRSTOViOTQRÒRjXlaOXS̀OR_TRS̀OTQROT[\ROiVWOYV\bjRT[SmOTQRO
PVWnOoQRSO[SO[T]Okd̀m\RSTOTQROi[S̀[Sm]OViOiXYTOkd]T[ilO]dYQOXSOR_TRS][VSgOZQROvoSRWq]Oi[S̀[SmOViOiXYTOo[jjÔROi[SXjOXS̀O
[̂S̀[SmO[SOj[T[mXT[VSg

ZQRO]X[̀O]d\ObRWOYXjRS̀XWÒXlO]QXjjOYVS]T[TdTROTQRO}[td[̀XTR̀OuX\XmR]O[SYdWWR̀ÔlOTQROvoSRWOiVWORXYQÒXlOViÒRjXlO
R̂lVS̀OTQROXmWRR̀OdbVSO{WVkRYTOeYQR̀djRÒXTR]OiVWOed̂]TXST[XjOUV\bjRT[VSOXS̀Oi[SXjOYV\bjRT[VSgOedYQO}[td[̀XTR̀O
uX\XmR]O]QXjjÔRO[SOX̀ [̀T[VSOTVOXSlOVTQRWÒX\XmR]O�VTQRWOTQXSÔlOWRX]VSOViÒRjXl�OvoSRWO\XlO[SYdWOX]OXOWR]djTOViO
UVSTWXYTVWq]ÔWRXYQOViOUVSTWXYTgO

sSOTQRORcRSTOTQROUVSTWXYTVWOiX[j]OTVOYV\bjRTROXjjOoVWnOdS̀RWOTQ[]OUVSTWXYTÔlO]X[̀O]YQR̀djR̀ÒXTR]aOTQROUVSTWXYTVWOo[jjO
SVTÔRObRW\[TTR̀OTVObRWiVW\OXSlOoVWnÒdW[SmOSVW\XjO]YQVVjOQVdW]gOedYQOoVWnO]QXjjOVSjlÔRObRWiVW\R̀OXiTRWO]YQVVjO
QVdW]aOeXTdẀXl]aOedS̀Xl]aOQVj[̀Xl]OVWObRW[V̀]OoQRSO]YQVVjO[]OdSVYYdb[R̀OXTOSVOX̀ [̀T[VSXjOYV]TOViOXSlOn[S̀OTVOTQRO
voSRWgOsSOX̀ [̀T[VSOTVO}[td[̀XTR̀OuX\XmR]aOTQROUVSTWXYTVWO]QXjjÔROj[X̂jROiVWOXjjOX̀ [̀T[VSXjOYV]T]O[SYdWWR̀ÔlOTQROvoSRWO
TVObWVc[̀RO]TXiiaOyWYQ[TRYTq]ObRW]VSSRjOX]OWRtd[WR̀OTVO\XnROiXY[j[TlOXYYR]][̂jRÔlOUVSTWXYTVWOXS̀ObRWiVW\O[S]bRYT[VS]O
d̀W[SmO]dYQOViiOQVdW]gOsSOTQRORcRSTOTQXTOed̂]TXST[XjOUV\bjRT[VSÒXTRO[]OSVTO\RTaO[S]bRYT[VS]Oo[jjÔRObRWiVW\R̀OVSYRO
RXYQOoRRnOdSjR]]OTQROvoSRWOVWOTQROyWYQ[TRYTÒRTRW\[SRaOXTOTQR[WO]VjRÒ[]YWRT[VSaOTQXTOX̀ [̀T[VSXjO[S]bRYT[VS]OXWROSRR̀R̀gO
yjjOYV]T]O[SYdWWR̀ÔlOTQROvoSRWOXS̀OTQROYV]TOViOX̀ [̀T[VSXjO[S]bRYT[VS]aOXTOTQROWXTROViOvSROZQVd]XS̀OuVjjXW]O��|a����O
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IJKLMNOIJPQMRNSLTMUULVJLOWVQKXPQJYLZKR[LQ\JLIX][JNQLYWJLQ\JL̂RNQKXPQRK_L̀ZLQ\JLX[RWNQLYWJLQ\JL̂RNQKXPQRKLZRKLIX][JNQL
MOLMNOWZZMPMJNQSLXN]LYJZMPMJNP]LO\XUULVJLIXMYLV]LQ\JL̂RNQKXPQRKLQRLQ\JLaTNJK_LbQQJNQMRNLMOLYMKJPQJYLQRLcMdMOMRNLeSLfJNJKXUL
gJhWMKJ[JNQOLRZLQ\JLiKRjJPQLkXNWXULZRKLXYYMQMRNXULKJhWMKJ[JNQOSLMNPUWYMNlLKJM[VWKOJ[JNQO_

mnopqprpsLt\JL̂RNQKXPQRKLXPuNRTUJYlJOLXNYLXlKJJOLQ\XQLQM[JLMOLRZLQ\JLJOOJNPJLRNLMQOL̂RNQKXPQLXNYLQ\JL̂RNOQKWPQMRNL
vP\JYWUJLO\XUULVJLOWV[MQQJYLIJKLQ\JLiKRjJPQLkXNWXU_L̀NLQ\JLJdJNQLQ\JL̂RNQKXPQRKLZXMUOLQRLOWV[MQLXL̂RNOQKWPQMRNL
vP\JYWUJLV]LOXMYLYXQJSLQ\JLOW[LIJKLYX]SLRZLẁxyLz{|cgycLca}}bgvL~�����LTMUULVJLOWVQKXPQJYLZKR[LQ\JLiX][JNQL
YWJLQ\JL̂RNQKXPQRKLRKLMZLQ\JLX[RWNQLYWJL̂RNQKXPQRKLXOLIX][JNQLMOLMNOWZZMPMJNQSLXN]LYJZMPMJNP]LO\XUULVJLIXMYLV]LQ\JL
R̂NQKXPQRKLQRLQ\JLaTNJK_

mnopqp�L̂UXM[OLKJUXQMNlLQRL̂RNQKXPQLtM[JLO\XUULVJL[XYJLMNLXPPRKYXNPJLTMQ\LXIIUMPXVUJLIKRdMOMRNOLRZLbKQMPUJLe�_

mnopqpont\JL̂RNQKXPQRKLWNYJKOQXNYOLQ\XQLQ\JLQM[JU]LIKROJPWQMRNLRZLMQOLRVUMlXQMRNOLWNYJKLQ\JL̂RNQKXPQLMOLJOOJNQMXULQRLQ\JL
JZZMPMJNQLPR[IUJQMRNLRZLQ\JLiKRjJPQLXNYL[X]L\XdJLXLYMKJPQLVJXKMNlLRNLQ\JLPROQOLMNPWKKJYLV]LXUULRQ\JKL̂RNQKXPQRKOLXNYL
vJIXKXQJL̂RNQKXPQRKO_Lt\JL̂RNQKXPQRK�OLRVUMlXQMRNOLMNLQ\MOLKJlXKYLMNPUWYJSLVWQLXKJLNRQLUM[MQJYLQR�Le�LPR[IUJQMNlLQ\JL
�RKuLMNLXNLRKYJKU]LZXO\MRNLXNYLMNLXPPRKYXNPJLTMQ\LXNLXlKJJYLWIRNLIKRlKJOOLOP\JYWUJ�L��LQM[JU]LPRRKYMNXQMRNLXNYL
PRRIJKXQMRNLTMQ\LQ\JLaTNJKSLQ\JLbKP\MQJPQLXNYLQ\JLRQ\JKL̂RNQKXPQRKOLXNYLvJIXKXQJL̂RNQKXPQRKOLQRLKJORUdJLYMOKWIQMRNOSL
MNQJKZJKJNPJOLRKLRQ\JKLIKRVUJ[OLXOLQ\J]LXKMOJ�L��LIKRdMYMNlLOWZZMPMJNQLIJKORNNJUSLO]OQJ[OLXNYLIKRPJYWKJOLQRLJNOWKJLQ\XQL
KJhWMKJYL[XQJKMXUOSLOWIIUMJOLXNYLOuMUUJYL\W[XNLKJORWKPJOLXKJLXdXMUXVUJLORLQ\XQLQ\JL�RKuLMOLQM[JU]LWNYJKOQRRYSL
XNQMPMIXQJYSLIKRlKJOOJYLXNYLPR[[WNMPXQJYLT\JKJLKJhWMKJYLQRLRQ\JKOLMNdRUdJYLTMQ\LQ\JLiKRjJPQ�L��L[XMNQXMNMNlLXPPWKXQJL
jRVLIKRlKJOOLOP\JYWUJOLXNYLO]OQJ[O�L��LQM[JU]LNRQMZ]MNlLRQ\JKOLTRKuMNlLRNLQ\JLOMQJLT\JNLYJUX]OLRKLMNQJKZJKJNPJOLRPPWKL
Q\XQLTMUULXZZJPQLQ\JL̂RNQKXPQRK�OLRKLRQ\JK�OLTRKuLIJKQXMNMNlLQRLQ\JLiKRjJPQ�L��LIKRdMYMNlLXLOuMUUJYSLMNZRK[JYLXNYLIKRIJKU]L
OWIIRKQJYLOWIJKMNQJNYJNQLXQLQ\JLiKRjJPQLOMQJOLXNYLXQLXUULKJhWMKJYLjRVL[JJQMNlOLQRLIKRdMYJL[JXNMNlZWULMNZRK[XQMRNLXNYL
PR[[MQ[JNQOLQRLJZZMPMJNQU]LPRRIJKXQJLMNLPRRKYMNXQMNlLQ\JLTRKuLRZLQ\JLdXKMRWOLPRNQKXPQRKO�LXNYL��LQM[JU]LKJdMJTMNlLXUUL
jRVL[MNWQJOSLPRKKJOIRNYJNPJLXNYLRQ\JKLPR[[WNMPXQMRNOLXNYLKJOIRNYMNlLQRLOX[JLT\JNLKJhWMKJY_

mnopqp�nt\JL̂RNQKXPQRKLXlKJJOLQ\XQLMQOLZXMUWKJLQRLQM[JU]LPRRIJKXQJLXNYLIKRPJJYLPXNLOWVOQXNQMXUU]LMNPKJXOJLQ\JLPROQOLRZL
RQ\JKL̂RNQKXPQRKOLXNYLvJIXKXQJL̂RNQKXPQRKOLMNLXQQJ[IQMNlLQRLQM[JU]LIKROJPWQJLQ\JMKLRVUMlXQMRNOLWNYJKLKJUXQJYLPRNQKXPQO_L
bPPRKYMNlU]SLQ\JL̂RNQKXPQRKLKJPRlNM�JOLQ\XQLRQ\JKL̂RNQKXPQRKOLXNYLvJIXKXQJL̂RNQKXPQRKOLRNLQ\JLOMQJLXKJLQ\MKY�IXKQ]L
VJNJZMPMXKMJOLRZLQ\JL̂RNQKXPQRK�OLRVUMlXQMRNLQRLQM[JU]LPRRKYMNXQJLXNYLIKROJPWQJLMQOLRVUMlXQMRNOLWNYJKLQ\JL̂RNQKXPQL
cRPW[JNQO_Lt\JL̂RNQKXPQRKL\JKJV]LTXMdJOLXNYLO\XUULNRQLKXMOJLXOLXLYJZJNOJLQ\JLXVOJNPJLRZLIKMdMQ]LRZLPRNQKXPQLVJQTJJNL
Q\JL̂RNQKXPQRKLXNYLQ\JLRQ\JKL̂RNQKXPQRKOLXNYLvJIXKXQJL̂RNQKXPQRKOLMNLXN]LPUXM[L\JKJXZQJKLXOOJKQJYLV]LRQ\JKL̂RNQKXPQRKOL
RKLvJIXKXQJL̂RNQKXPQRKOLQRLKJPRdJKLPROQOLRKLYX[XlJOLZRKLYJUX]LRKLMNQJKZJKJNPJLXNYLO\XUULVJLKJOIRNOMVUJLQRLRQ\JKL
R̂NQKXPQRKOLXNYLvJIXKXQJL̂RNQKXPQRKOLRNLQ\JLOMQJLZRKLYX[XlJOLPXWOJYLV]LQ\JL̂RNQKXPQRK�OLZXMUWKJLQRLQM[JU]LXNYLIKRIJKU]L
IJKZRK[LMQOLPRNQKXPQWXULRVUMlXQMRNOLWNYJKLQ\JL̂RNQKXPQLcRPW[JNQO_

�������n�nnn��������n���n����������
mn�p�n�� ¡¢£¤¡n�¥¦
mn�p�p�Lt\JL̂RNQKXPQLvW[LMOLOQXQJYLMNLQ\JLblKJJ[JNQLXNYSLMNPUWYMNlLXWQ\RKM�JYLXYjWOQ[JNQOSLMOLQ\JLQRQXULX[RWNQL
IX]XVUJLV]LQ\JLaTNJKLQRLQ\JL̂RNQKXPQRKLZRKLIJKZRK[XNPJLRZLQ\JL�RKuLWNYJKLQ\JL̂RNQKXPQLcRPW[JNQO_L|RQTMQ\OQXNYMNlL
XN]Q\MNlLQRLQ\JLPRNQKXK]LPRNQXMNJYLMNLQ\JL̂RNQKXPQLcRPW[JNQOSLQ\JLaTNJKL[X]LTMQ\\RUYLRKLRZZOJQLXN]LIX][JNQLQRLQ\JL
R̂NQKXPQRKLMZLXNYLZRKLORLURNlLXOLQ\JL̂RNQKXPQRKLZXMUOLQRLIJKZRK[LXN]LRZLMQOLRVUMlXQMRNOLWNYJKLXN]LRZLQ\JL̂RNQKXPQL
cRPW[JNQO�LIKRdMYJYSL\RTJdJKSLQ\XQLXN]LOWP\L\RUYVXPuOLO\XUULVJLUM[MQJYLQRLXNLX[RWNQLOWZZMPMJNQLMNLQ\JLKJXORNXVUJL
RIMNMRNLRZLQ\JLaTNJKLQRLPWKJLXN]LYJZXWUQLRKLZXMUWKJLRZLIJKZRK[XNPJLV]LQ\JL̂RNQKXPQRK_

mn�p�psL̀ZLWNMQLIKMPJOLXKJLOQXQJYLMNLQ\JL̂RNQKXPQLcRPW[JNQOLRKLOWVOJhWJNQU]LXlKJJYLWIRNSLXNYLMZLhWXNQMQMJOLRKMlMNXUU]L
PRNQJ[IUXQJYLXKJL[XQJKMXUU]LP\XNlJYLORLQ\XQLXIIUMPXQMRNLRZLOWP\LWNMQLIKMPJOLQRLQ\JLXPQWXULhWXNQMQMJOLPXWOJOLOWVOQXNQMXUL
MNJhWMQ]LQRLQ\JLaTNJKLRKL̂RNQKXPQRKSLQ\JLXIIUMPXVUJLWNMQLIKMPJOLO\XUULVJLJhWMQXVU]LXYjWOQJY_

mn�psn�¤§̈©¥ª̈n�«n¬£ª¥̈
mn�psp�L�MQ\MNL��LYX]OLRZL̂RNQKXPQLbTXKYSLQ\JL̂RNQKXPQRKLO\XUULOWV[MQLQRLQ\JL̂RNOQKWPQMRNLkXNXlJKLXLOP\JYWUJLRZL
dXUWJOLXUURPXQJYLQRLdXKMRWOLIRKQMRNOLRZLQ\JL�RKuLZRKLJXP\LVWMUYMNlSLIKJIXKJYLMNLQ\JLPWKKJNQU]LXWQ\RKM�JYLZRK[LRZLb̀bL
cRPW[JNQLf���L®L̂RNQMNWXQMRNLv\JJQLXNYLOWIIRKQJYLV]LOWP\LYXQXLQRLOWVOQXNQMXQJLMQOLXPPWKXP]LXOLQ\JL̂RNOQKWPQMRNL
kXNXlJKLXNYLbKP\MQJPQL[X]LKJhWMKJ_Lt\MOLOP\JYWUJSLWNUJOOLRVjJPQJYLQRLV]LQ\JL̂RNOQKWPQMRNLkXNXlJKLRKLbKP\MQJPQSLO\XUUL
VJLWOJYLXOLXLVXOMOLZRKLKJdMJTMNlLQ\JL̂RNQKXPQRK�OLbIIUMPXQMRNOLZRKLiX][JNQ_Lt\JLOP\JYWUJLRZLdXUWJOLO\XUULOQXQJLQ\JL
NX[JOLRZLXUULvWVPRNQKXPQRKOSLvWV�OWVPRNQKXPQRKOLXNYL[XQJKMXULOWIIUMJKOLXNYLQ\JLX[RWNQOLQRLVJPR[JLYWJLQRLJXP\L
VKJXuYRTNLV]LOIJPMZMPXQMRNLOJPQMRN_Lt\JLOP\JYWUJLRZLdXUWJOLO\XUULPRNQXMNSLXURNlLTMQ\LMNYMdMYWXULTRKuLMQJ[OSLOJIXKXQJL
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IJKLMJNLOPMQRSMTUVMORWJIJXYNJRKZMWRK[PZMJKP\SYK]LZMLN]̂ZMT_VM̀YI\LMRQMY[OJKJPNSYNJ̀LM]IRPLMR\NMP\WOJNNYIPZMTaVM
bIIRcYK]LTPVMJQMSLd\JSL[MLIPLceLSLMJKMNeLMfSRgL]NMhYK\YIZMTiVMPLjYSYNLMP\WNRNYIPMWkMW\JI[JKlZMYK[MTmVMW\JI[JKlPMQ\SNeLSM
PLjYSYNL[MWLNcLLKMnb[[JNJRKPopLcMqRKPNS\]NJRKnMYK[MnrLKR̀YNJRKPorL]RKPNS\]NJRKnMYPMYjjIJ]YWIL̂MbNMNeLM[JSL]NJRKM
RQMNeLMbS]eJNL]NZMJNMPeYIIMJK]I\[LMd\YKNJNJLPZMJQMYjjIJ]YWIL̂MseLMNRNYIMQRSMYIIMJNLOPMPeYIIMYllSLlYNLMNeLMqRKNSY]NMt\Ô

uvwxyxyMbKkMP]eL[\ILMRQM̀YI\LPMNeYNMQYJIPMNRMJK]I\[LMP\QQJ]JLKNM[LNYJIZMJPM\KWYIYK]L[MRSMLzeJWJNPMnQSRKNMIRY[JKlnMRQMNeLM
ỲI\LMRQMNeLMqRKNSY]NRS{PM|RS}McJIIMWLMSLgL]NL[̂M~\SNeLSORSLZMJQMNeLMP]eL[\ILMRQM̀YI\LPMeYPMWLLKMYjjSR̀L[MWkMNeLM
qRKPNS\]NJRKMhYKYlLSMYK[MNeLMbS]eJNL]NMYK[MJPMP\WPLd\LKNIkM\PL[ZMW\NMIYNLSMJPMQR\K[MWkMNeLMqRKPNS\]NJRKMhYKYlLSMRSM
bS]eJNL]NMNRMWLMJOjSRjLSMQRSMYKkMSLYPRKZMP\QQJ]JLKNMQ\K[PMPeYIIMWLMcJNeeLI[MQSROMNeLMqRKNSY]NRS{PMQ\N\SLMYjjIJ]YNJRKPM
QRSMjYkOLKNMNRMLKP\SLMYKMY[Ld\YNLMSLPLS̀LMTLz]I\PJ̀LMRQMKRSOYIMSLNYJKYlLVMNRM]ROjILNLMNeLMqRKNSY]NRS{PM|RS}̂M

uvwxyx�MseLMP]eL[\ILMRQM̀YI\LPMPeYIIMWLM[SYQNL[MPRMYPMNRMSLQIL]NMO\INJjILM]RKPNS\]NJRKMPJNLPZMO\INJjILMIR]YNJRKPMcJNeJKM
LY]eMPJNLZMY[[JNJRKPM̀LSP\PMSLKR̀YNJRKPMRQMcRS}ZMYK[MNeLMIJ}LMPRMYPMNRMPYNJPQkMYKkMpLcM�RS}MtNYNLM�[\]YNJRKM�LjYSNOLKNM
SLd\JSLOLKNPMQRSMNeLMfSRgL]N̂

uvwx�v������������v���v�������
uvwx�x�M�KMY]]RS[YK]LMcJNeMbSNJ]ILMmMRQMNeLMblSLLOLKNMYK[MNeLMfYkOLKNMfSR]L[\SLPMJKMNeLMtjL]JQJ]YNJRKPZMNeLM
qRKNSY]NRSMPeYIIMP\WOJNMNRMNeLMbS]eJNL]NMYKMJNLOJXL[MbjjIJ]YNJRKMQRSMfYkOLKNMjSLjYSL[MJKMY]]RS[YK]LMcJNeMNeLM
P]eL[\ILMRQM̀YI\LPZMKRNYSJXL[MYK[MSLQIL]NJKlMSLNYJKYlLMYPMjSR̀J[L[MLIPLceLSLMJKMNeLMqRKNSY]NM�R]\OLKNP̂MbjjIJ]YNJRKPM
QRSMfYkOLKNMcJIIMWLMJKMNeLM]\SSLKNIkMY\NeRSJXL[MQRSOMRQMb�bM�R]\OLKNM��a_M�M_�U�ZMnbjjIJ]YNJRKMYK[MqLSNJQJ]YNLMQRSM
fYkOLKNZnMY]]ROjYKJL[MWkMb�bM�R]\OLKNM���a�U��_ZMnqRKNJK\YNJRKMteLLNZnMYK[MO\PNMJK]I\[LMTY[[MYK[oRSM[L[\]NVM
Y[g\PNOLKNPMNRMNeLMqRKNSY]NMt\OMSLP\INJKlMQSROM|RS}MjLSQRSOL[M\K[LSMYjjSR̀L[MqeYKlLM�S[LSPMTPjL]JQJL[M\K[LSM
bSNJ]ILM�VMYK[MPeYIIMWLMPeRcKMPLjYSYNLIkMRKMNeLMYjjIJ]YNJRKMQRSMjSL̀JR\PMYK[M]\SSLKNMjLSJR[P̂M�Y]eMbjjIJ]YNJRKMYK[M
qLSNJQJ]YNLMRQMfYkOLKNMPeYIIMWLMY]]ROjYKJL[MWkMNcRMT_VM]RjJLPMRQMNeLMfYkMbjjIJ]YNJRKM�JLKM|YJ̀LSMYK[MrLILYPLMJKMNeLM
QRSOMPLNMQRSNeMJKMNeLMfYkOLKNMfSR]L[\SLPMJKMNeLMtjL]JQJ]YNJRKPZM]LSNJQJL[MjYkSRIIMQRSMLOjIRkLLPMRQMNeLMqRKNSY]NRSMYK[M
LOjIRkLLPMRQMt\W]RKNSY]NRSPMjLSQRSOJKlMcRS}MRKMNeLMfSRgL]NZMYK[MP\]eMRNeLSMJKQRSOYNJRKMSLd\JSL[MWkMNeLM�cKLŜM�Y]eM
bjjIJ]YNJRKMQRSMfYkOLKNMPeYIIMWLMjSLjYSL[MJKMP\]eMQRSOMYK[MP\jjRSNL[MWkMP\]eM[YNYMNRMP\WPNYKNJYNLMNeLMqRKNSY]NRS{PM
SJleNMNRMjYkOLKNPMYPMNeLM�cKLSZMqRKPNS\]NJRKMhYKYlLSMRSMbS]eJNL]NMOYkMSLd\JSLMP\]eMYPM]RjJLPMRQMSLd\JPJNJRKPMQSROM
t\W]RKNSY]NRSMYK[MOYNLSJYIMP\jjIJLSP̂M�Y]eMbjjIJ]YNJRKMQRSMfYkOLKNMQRScYS[L[MNRMNeLM�cKLSMWkMNeLMqRKPNS\]NJRKM
hYKYlLSMRSMbS]eJNL]NMPeYIIMWLMP\WgL]NMNRMY\[JNMYK[MYjjSR̀YIMWkMNeLM�cKLSMJKMY]]RS[YK]LMcJNeMNeLM�cKLS{PMKRSOYIM
Y\[JN̂

uvwx�x�x�MseLMqRKPNS\]NJRKMhYKYlLSMYK[MbS]eJNL]NMPeYIIMSL̀JLcMNeLMYjjIJ]YNJRKMQRSMjYkOLKNMP\WOJNNL[MWkMNeLM
qRKNSY]NRSMYK[MPeYIIMY[̀JPLMNeLMqRKNSY]NRSMRQMYKkMY[g\PNOLKNPMNRMWLMOY[LMNeLSLNR̂MseLMqRKPNS\]NJRKMhYKYlLSMYK[oRSM
NeLMbS]eJNL]NMOYkMOY}LMP\]eMY[g\PNOLKNPM\K[LSMNeLM]JS]\OPNYK]LPMPLNMQRSNeMJKMtL]NJRKM�̂m̂ÛM�QMYKkMP\]eMY[g\PNOLKNPM
YSLMOY[LMWkMNeLMbS]eJNL]NMRSMqRKPNS\]NJRKMhYKYlLSZMNeLMqRKNSY]NRSMPeYIIMP\WOJNMYKMRSJlJKYIMJNLOJXL[MSL̀JPL[M
YjjIJ]YNJRKMcJNeMYIIM[R]\OLKNYNJRKMSLd\JSL[MWkMtL]NJRKM�̂âÛ

uvwx�x�xyMbPMjSR̀J[L[MJKMtL]NJRKM�̂â�ZMP\]eMYjjIJ]YNJRKPMOYkMJK]I\[LMSLd\LPNPMQRSMjYkOLKNMRKMY]]R\KNMRQM]eYKlLPMJKM
NeLM|RS}MNeYNMeỲLMWLLKMjSRjLSIkMY\NeRSJXL[MWkMqRKPNS\]NJRKMqeYKlLM�JSL]NJ̀LPZMRSMWkMJKNLSJOM[LNLSOJKYNJRKPMRQMNeLM
qRKPNS\]NJRKMhYKYlLSMYK[MbS]eJNL]NZMW\NMKRNMkLNMJK]I\[L[MJKMqeYKlLM�S[LSP̂

uvwx�x�x�MbjjIJ]YNJRKPMQRSMfYkOLKNMPeYIIMKRNMJK]I\[LMSLd\LPNPMQRSMjYkOLKNMQRSMjRSNJRKPMRQMNeLM|RS}MQRSMceJ]eMNeLM
qRKNSY]NRSM[RLPMKRNMJKNLK[MNRMjYkMYMt\W]RKNSY]NRSMRSMOYNLSJYIMP\jjIJLSM\KILPPMP\]eM|RS}MeYPMWLLKMjLSQRSOL[MWkMRNeLSPM
ceROMNeLMqRKNSY]NRSMJKNLK[PMNRMjYk̂

uvwx�x�x�M�KNJIMt\WPNYKNJYIMqROjILNJRKZMNeLM�cKLSMPeYIIMjYkMKJKLNk�QJ̀LMjLS]LKNMT�m�VMRQMNeLMYOR\KNM[\LMNeLM
qRKNSY]NRSMRKMY]]R\KNMRQMjSRlSLPPMjYkOLKNPZMILPPMYKMYOR\KNMKL]LPPYSkMNRMPYNJPQkMYKkM]IYJOPZMIJLKPZMRSMg\[lOLKNPM
YlYJKPNMqRKNSY]NRSZMceJ]eMeỲLMKRNMWLLKMP\JNYWIkM[JP]eYSlL[̂M�KMY]]RS[YK]LMcJNeMtL]NJRKM�̂�̂mZMNeLM�cKLSMPeYIIMjYkM
NeLMLKNJSLMYOR\KNMSLNYJKL[MQSROMjSL̀JR\PMjSRlSLPPMjYkOLKNPMILPPMNcRMT_VMNJOLPMNeLMYOR\KNMSLd\JSL[MNRM]ROjILNLMJNLOPM
J[LKNJQJL[MJKMYMIJPNMjSLjYSL[MJKMY]]RS[YK]LMcJNeMtL]NJRKM�̂�̂_MYK[MNeLMYOR\KNMSLd\JSL[MNRMPYNJPQkMYKkMR\NPNYK[JKlM]IYJOPZM
IJLKPZMRSMg\[lOLKNPMYlYJKPNMNeLMqRKNSY]NRŜ

uvwx�x�x MseLMqRKNSY]NRSMYK[MJNPMt\W]RKNSY]NRSPMYSLMSLd\JSL[MNRMP\WOJNM]LSNJQJL[MjYkSRIIMJKQRSOYNJRKMNRMNeLM�cKLSMJKM
Y]]RS[YK]LMcJNeMpLcM�RS}MtNYNLM�Yĉ
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IJKLMLNOPQRSTTOUVWSXYZTSO[XU\Z]S]OZQOVWSÔUQVX_̀VOaÙbcSQVTdO[_ecSQVTOTW_RROfSOc_]SOUQO_̀ ÙbQVOUgOc_VSXZ_RTO_Q]O
ShbZ[cSQVO]SRZ\SXS]O_Q]OTbZV_fReOTVUXS]O_VOVWSOiXUjS̀VOTZVSOgUXOTbfTShbSQVOZQ̀UX[UX_VZUQOZQOVWSOkUXlmOngO_[[XU\S]OZQO
_]\_Q̀SOZQOYXZVZQoOfeOVWSOpYQSXdO[_ecSQVOc_eOTZcZR_XReOfSOc_]SOgUXOc_VSXZ_RTO_Q]OShbZ[cSQVOTbZV_fReOTVUXS]OUggOVWSO
TZVSO_VO_ORÙ_VZUQO_oXSS]Ob[UQOZQOYXZVZQomOi_ecSQVOgUXOc_VSXZ_RTO_Q]OShbZ[cSQVOTVUXS]OUQOUXOUggOVWSOTZVSOTW_RROfSO
ÙQ]ZVZUQS]Ob[UQÒUc[RZ_Q̀SOfeOVWSÔUQVX_̀VUXOYZVWO[XÙS]bXSTOT_VZTg_̀VUXeOVUOVWSOpYQSXOVUOSTV_fRZTWOVWSOpYQSXqTO
VZVRSOVUOTb̀WOc_VSXZ_RTO_Q]OShbZ[cSQVOUXOUVWSXYZTSO[XUVS̀VOVWSOpYQSXqTOZQVSXSTVmOrWSÒUTVTOUgO_[[RZ̀_fRSOZQTbX_Q̀SdO
TVUX_oSdO_Q]OVX_QT[UXV_VZUQOVUOVWSOTZVSOgUXOTb̀WOc_VSXZ_RTO_Q]OShbZ[cSQVOTVUXS]OUggOVWSOTZVSOTW_RROQUVOZQ̀XS_TSOVWSO
ÛQVX_̀VOsbcm

IJKLMLNLtui_ecSQVOc_eOfSOc_]SOgUXOc_VSXZ_RTO_Q]OShbZ[cSQVO]SRZ\SXS]O_Q]OTbZV_fReOTVUXS]OUQvTZVSOgUXOgbVbXSO
ZQ̀UX[UX_VZUQOZQOVWSOkUXldOTbfjS̀VOVUOVWSOgURRUYZQoÒUQ]ZVZUQTw

Lt xShbSTVOgUXO[_ecSQVOTW_RROfSÒUQTZ]SXS]OgUXOc_VSXZ_ROUXOShbZ[cSQVdOYWZ̀WOZTOZQOTWUXVOUXÒXZVZ̀_ROTb[[RedO
YWZ̀WOW_TOfSSQOT[S̀Z_RReOg_fXZ̀_VS]OgUXOVWSOiXUjS̀VOUXdO_VOVWSO]ZT̀XSVZUQOUgOVWSÔUQTVXb̀VZUQOy_Q_oSXO
_Q]OzX̀WZVS̀VdOgUXOUVWSXOc_VSXZ_RTOUXOShbZ[cSQVm

LN zOXShbSTVOgUXO[_ecSQVOUgOc_VSXZ_ROTVUXS]OUQvTZVSOcbTVOfSOc_]SOfeOVWSÔUQVX_̀VUXOVSQO{|}~O]_eTO[XZUXOVUO
_̀Vb_RdOcUQVWReÒbVvUggO]_VSOgUXOi_ecSQVOz[[RZ̀_VZUQTm

LM iXÙS]bXSTOXShbZXS]OfeOVWSOpYQSXOTW_RROZQ̀Rb]SdOfbVOQUVOQS̀STT_XZReORZcZVS]OVUdOTbfcZTTZUQOfeOVWSO
ÛQVX_̀VUXOVUOVWSÔUQTVXb̀VZUQOy_Q_oSXO_Q]OzX̀WZVS̀VOUgOfZRRTOUgOT_RSO_Q]OfZRRTOUgOR_]ZQoOgUXOTb̀WO
c_VSXZ_RTO_Q]OShbZ[cSQVdO[XU\ZTZUQTOUgOU[[UXVbQZVeOgUXOVWSÔUQTVXb̀VZUQOy_Q_oSXqTO_Q]OzX̀WZVS̀VqTO
\ZTb_RO\SXZgZ̀_VZUQOVW_VOTb̀WOc_VSXZ_RTO_Q]OShbZ[cSQVO_XSOZQOg_̀VOZQOTVUX_oS�O_Q]dOZgOTVUXS]OUggvTZVSdO
TbfcZTTZUQOfeOVWSÔUQVX_̀VUXOUgO\SXZgZ̀_VZUQOVW_VOTb̀WOc_VSXZ_RTO_Q]OShbZ[cSQVO_XSOTVUXS]OZQO_OfUQ]S]O
Y_XSWUbTSm

L� zRROTb̀WOc_VSXZ_RTO_Q]OShbZ[cSQVdOZQ̀Rb]ZQoOc_VSXZ_RTO_Q]OShbZ[cSQVOTVUXS]OUQvTZVSOfbVOQUVOeSVO
ZQ̀UX[UX_VS]OZQVUOVWSOkUXldOb[UQOYWZ̀WO[_XVZ_RO[_ecSQVTOW_\SOfSSQOc_]SOTW_RROfS̀UcSOVWSO[XU[SXVeOUgO
VWSOpYQSXdOfbVOVWSÒ_XSO_Q]O[XUVS̀VZUQOUgOTb̀WOc_VSXZ_RTO_Q]OShbZ[cSQVOTW_RROXSc_ZQOVWSOXST[UQTZfZRZVeO
UgOVWSÔUQVX_̀VUXObQVZROZQ̀UX[UX_VZUQOZQVUOVWSOkUXlO_Q]O_̀ S̀[VS]OfeOVWSOpYQSXO_VOTbfTV_QVZ_RO
Ùc[RSVZUQdOZQ̀Rb]ZQoOc_ZQV_ZQZQoOZQTbX_Q̀SÒU\SX_oSOUQO_OXS[R_̀ScSQVÒUTVOf_TZTOYZVWUbVO\URbQV_XeO
]S]b̀VZfRSm

IJKLMLNLNOi_ecSQVOc_eOfSOc_]SOgUXOc_VSXZ_RTO_Q]OShbZ[cSQVO]SRZ\SXS]O_Q]OTbZV_fReOTVUXS]OUggvTZVSOgUXOgbVbXSO
ZQ̀UX[UX_VZUQOZQOVWSOkUXldOTbfjS̀VOVUOVWSOgURRUYZQoÒUQ]ZVZUQTw

Lt rWSÔUQVX_̀VUXOTW_RROTbfcZVwO_OYXZVVSQO\_RZ]_VZUQOfeOVWSOpYQSXdÔUQTVXb̀VZUQOy_Q_oSXOUXOzX̀WZVS̀VOVW_VO
Tb̀WOc_VSXZ_RTO_XSOTVUXS]OT_gSReOUggOTZVSdOZQOVWSOhb_QVZVZSTO_Q]ÒUQ]ZVZUQOTV_VS]OfeOVWSÔUQVX_̀VUX�O_ÒU[eO
UgO_QOZQ\UZ̀SOgUXOVWSOc_VSXZ_RO_Q]OShbZ[cSQV�O_OfZRROUgOT_RSOUXOShbZ\_RSQVOZQ]Z̀_VZUQOUgOVWSOhb_QVZVeO_Q]O
\_RbSOUgOVWSOc_VSXZ_ROUXOShbZ[cSQV�O_OYXZVVSQOTV_VScSQVOZQ]Z̀_VZQoOVWSORÙ_VZUQO_Q]OcSVWU]OUgOTVUX_oS�O
_Q]O[XU[SXVeOZQTbX_Q̀SÒSXVZgZ̀_VSOUXOXZ]SXÒU\SXZQoOVWSOT[S̀ZgZ̀Oc_VSXZ_ROUXOShbZ[cSQVdOYWZ̀WOTW_RRO
Q_cSOVWSOpYQSXO_TO_QO_]]ZVZUQ_ROZQTbXS]O[_XVemO

LN rWSÔUQVX_̀VUXOTW_RROTbfcZVO_O\SXZgZ̀_VZUQOVW_VOTb̀WOc_VSXZ_RTO_Q]OShbZ[cSQVO_XSOTVUXS]OZQO_OfUQ]S]O
Y_XSWUbTSm

LM zOXShbSTVOgUXO[_ecSQVOUgOc_VSXZ_ROTVUXS]OUggvTZVSOcbTVOfSOc_]SOfeOVWSÔUQVX_̀VUXO|}O]_eTO[XZUXOVUO
_̀Vb_RdOcUQVWReÒbVvUggO]_VSOgUXOi_ecSQVOz[[RZ̀_VZUQTm

L� zRROTb̀WOc_VSXZ_RTO_Q]OShbZ[cSQVOb[UQOYWZ̀WO[_XVZ_RO[_ecSQVTOW_\SOfSSQOc_]SOTW_RROfS̀UcSOVWSO
[XU[SXVeOUgOVWSOpYQSXdOfbVOVWSÒ_XSO_Q]O[XUVS̀VZUQOUgOTb̀WOc_VSXZ_RTO_Q]OShbZ[cSQVOTW_RROXSc_ZQOVWSO
XST[UQTZfZRZVeOUgOVWSÒUQVX_̀VUXObQVZROZQ̀UX[UX_VZUQOZQVUOVWSOkUXlO_Q]O_̀ S̀[VS]OfeOVWSOpYQSXO_VO
TbfTV_QVZ_RÒUc[RSVZUQdOZQ̀Rb]ZQoOc_ZQV_ZQZQoOZQTbX_Q̀SÒU\SX_oSOUQO_OXS[R_̀ScSQVÒUTVOf_TZTOYZVWUbVO
\URbQV_XeO]S]b̀VZfRSm

IJKLMLMOrWSÔUQVX_̀VUXOY_XX_QVTOVW_VOVZVRSOVUO_RROkUXlÒU\SXS]OfeO_QOz[[RZ̀_VZUQOgUXOi_ecSQVOYZRRO[_TTOVUOVWSOpYQSXOQUO
R_VSXOVW_QOVWSOVZcSOUgO[_ecSQVmOrWSÔUQVX_̀VUXOgbXVWSXOY_XX_QVTOVW_VOb[UQOTbfcZVV_ROUgO_QOz[[RZ̀_VZUQOgUXOi_ecSQVO_RRO
kUXlOgUXOYWZ̀WÔSXVZgZ̀_VSTOgUXOi_ecSQVOW_\SOfSSQO[XS\ZUbTReOZTTbS]O_Q]O[_ecSQVTOXS̀SZ\S]OgXUcOVWSOpYQSXOTW_RRdOVUO
VWSOfSTVOUgOVWSÔUQVX_̀VUXqTOlQUYRS]oSdOZQgUXc_VZUQO_Q]OfSRZSgdOfSOgXSSO_Q]ÒRS_XOUgORZSQTdÒR_ZcTdOTS̀bXZVeOZQVSXSTVTOUXO
SQ̀bcfX_Q̀STOZQOg_\UXOUgOVWSÔUQVX_̀VUXdOsbf̀UQVX_̀VUXTdOc_VSXZ_ROTb[[RZSXTdOUXOUVWSXO[SXTUQTOUXOSQVZVZSTOc_lZQoO_O
R̀_ZcOfeOXS_TUQOUgOW_\ZQoO[XU\Z]S]OR_fUXdOc_VSXZ_RTO_Q]OShbZ[cSQVOXSR_VZQoOVUOVWSOkUXlm

IJKLML�OrWSÔUQVX_̀VUXOgbXVWSXOS�[XSTTReObQ]SXV_lSTOVUO]SgSQ]OVWSOnQ]ScQZVSSTO{_TO]SgZQS]O[XS\ZUbTReOZQOsS̀VZUQO�m|�~dO
_VOVWSÔUQVX_̀VUXqTOTURSOS�[SQTSdO_o_ZQTVO_QeO_̀VZUQTdOR_YTbZVTOUXO[XÙSS]ZQoTOfXUboWVO_o_ZQTVOnQ]ScQZVSSTO_TO_OXSTbRVO
UgORZSQTOgZRS]O_o_ZQTVOVWSOpYQSXdOVWSOkUXldOVWSOTZVSOUgO_QeOUgOVWSOkUXldOVWSOiXUjS̀VOTZVSO_Q]O_QeOZc[XU\ScSQVTOVWSXSUQdO
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IJKLMNOPQRSMQOTMQUVNOWJXOVWQVWQJNKQIVWOYVNQVZQOTMQIWVIMWOKQVZQJNKQVZQOTMQ[NRMLNYOYMPQ\WMZMWWMRQOVQXV]]MXOŶM]KQJPQ]YMNPQ
YNQOTYPQ_MXOYVNQ̀abacdaQeTMQUVNOWJXOVWQTMWMfKQJgWMMPQOVQRMZMNRhQYNRMLNYZKhQJNRQTV]RQ[NRMLNYOMMPQTJWL]MPPQJgJYNPOQJNKQ
PSXTQ]YMNPQVWQX]JYLPQVZQ]YMNQJNRQJgWMMPQOVQIJKQJNKQiSRgLMNOQVWQ]YMNQWMPS]OYNgQZWVLQJNKQPSXTQJXOYVNPhQ]JjPSYOPhQVWQ
IWVXMMRYNgPa

klmnonpQeTMQqjNMWQPTJ]]QWM]MJPMQJNKQIJKLMNOPQjYOTTM]RQRSMQOVQJQ]YMNQVWQJQX]JYLQVZQ]YMNQYZQOTMQUVNOWJXOVWQVfOJYNPQ
PMXSWYOKQJXXMIOJf]MQOVQOTMQqjNMWQVWQJQ]YMNQfVNRQjTYXTQYPrQ\sdQYPPSMRQfKQJQPSWMOKQJXXMIOJf]MQOVQOTMQqjNMWhQ\tdQYNQZVWLQ
JNRQPSfPOJNXMQPJOYPZJXOVWKQOVQOTMQqjNMWhQJNRQ\bdQYNQJNQJLVSNOQNVOQ]MPPQOTJNQqNMQuSNRWMRQvYZOKQIMWXMNOQ\swxydQVZQPSXTQ
]YMNQX]JYLaQzKQIVPOYNgQJQ]YMNQfVNRQVWQVOTMWQJXXMIOJf]MQPMXSWYOKhQTVjM̂MWhQOTMQUVNOWJXOVWQPTJ]]QNVOQfMQWM]YM̂MRQVZQJNKQ
WMPIVNPYfY]YOYMPQVWQVf]YgJOYVNPQSNRMWQOTYPQ_MXOYVNQ̀abhQYNX]SRYNghQjYOTVSOQ]YLYOJOYVNhQOTMQRSOKQOVQRMZMNRQJNRQYNRMLNYZKQ
OTMQ[NRMLNYOYMPQYNQJNQJXOYVNQVNQOTMQ]YMNhQ]YMNQRYPXTJWgMQfVNRQVWQSNRMW]KYNgQRMfOaQeTMQXVPOQVZQJNKQIWMLYSLPQYNXSWWMRQYNQ
XVNNMXOYVNQjYOTQPSXTQfVNRPQJNRQPMXSWYOKQPTJ]]QfMQOTMQWMPIVNPYfY]YOKQVZQOTMQUVNOWJXOVWQJNRQPTJ]]QNVOQfMQIJWOQVZhQVWQXJSPMQ
JNKQJRiSPOLMNOQOVhQOTMQUVNOWJXOQ_SLa

klmnon{Q|VOjYOTPOJNRYNgQOTMQZVWMgVYNghQOTMQqjNMWQWMPMŴMPQOTMQWYgTOQOVQPMOO]MQJNKQRYPISOMRQISf]YXQYLIWV̂MLMNOQ]YMNQ
X]JYLQfKQIJKLMNOPQOVQOTMQ]YMNQX]JYLJNOQVWQfKQPSXTQVOTMWQLMJNPQJPQOTMQqjNMWhQYNQOTMQqjNMW}PQPV]MQRYPXWMOYVNhQ
RMOMWLYNMPQYPQOTMQLVPOQMXVNVLYXJ]QVWQJR̂JNOJgMVSPQLMOTVRQVZQPMOO]YNgQOTMQRYPISOMaQeTMQUVNOWJXOVWQPTJ]]QIWVLIO]KQ
WMYLfSWPMQOTMQqjNMWhQSIVNQRMLJNRhQZVWQJNKQIJKLMNOPQPVQLJRMa

klmn~l������������l���l�������
klmn~n�QeTMQUVNPOWSXOYVNQ�JNJgMWQjY]]hQjYOTYNQPM̂MNQ\�dQRJKPQJZOMWQOTMQUVNPOWSXOYVNQ�JNJgMW}PQWMXMYIOQVZQOTMQ
UVNOWJXOVW}PQ�II]YXJOYVNQZVWQ�JKLMNOhQWM̂YMjQOTMQ�II]YXJOYVNhQXMWOYZKQOTMQJLVSNOQOTMQUVNPOWSXOYVNQ�JNJgMWQ
RMOMWLYNMPQYPQRSMQOTMQUVNOWJXOVWhQJNRQZVWjJWRQOTMQUVNOWJXOVW}PQ�II]YXJOYVNQJNRQUMWOYZYXJOMQZVWQ�JKLMNOQOVQOTMQ
�WXTYOMXOaQ�YOTYNQPM̂MNQ\�dQRJKPQJZOMWQOTMQ�WXTYOMXOQWMXMŶMPQOTMQUVNOWJXOVW}PQ�II]YXJOYVNQZVWQ�JKLMNOQZWVLQOTMQ
UVNPOWSXOYVNQ�JNJgMWhQOTMQ�WXTYOMXOQjY]]QMYOTMWQYPPSMQOVQOTMQqjNMWQJQUMWOYZYXJOMQZVWQ�JKLMNOhQjYOTQJQXVIKQOVQOTMQ
UVNPOWSXOYVNQ�JNJgMWhQZVWQPSXTQJLVSNOQJPQOTMQ�WXTYOMXOQRMOMWLYNMPQYPQIWVIMW]KQRSMhQVWQNVOYZKQOTMQUVNPOWSXOYVNQ
�JNJgMWQJNRQqjNMWQYNQjWYOYNgQVZQOTMQ�WXTYOMXO}PQWMJPVNPQZVWQjYOTTV]RYNgQXMWOYZYXJOYVNQYNQjTV]MQVWQYNQIJWOQJPQIWV̂YRMRQ
YNQ_MXOYVNQ̀awasaQeTMQUVNPOWSXOYVNQ�JNJgMWQjY]]QIWVLIO]KQZVWjJWRQOVQOTMQUVNOWJXOVWQOTMQ�WXTYOMXO}PQNVOYXMQVZQ
jYOTTV]RYNgQXMWOYZYXJOYVNa

klmn~n�Q�TMWMQOTMWMQYPQLVWMQOTJNQVNMQUVNOWJXOVWQIMWZVWLYNgQIVWOYVNPQVZQOTMQ�WViMXOhQOTMQUVNPOWSXOYVNQ�JNJgMWQjY]]hQ
jYOTYNQPM̂MNQ\�dQRJKPQJZOMWQOTMQUVNPOWSXOYVNQ�JNJgMWQWMXMŶMPQJ]]QVZQOTMQUVNOWJXOVWP}Q�II]YXJOYVNPQZVWQ�JKLMNOrQ\sdQ
WM̂YMjQOTMQ�II]YXJOYVNPQJNRQXMWOYZKQOTMQJLVSNOQOTMQUVNPOWSXOYVNQ�JNJgMWQRMOMWLYNMPQYPQRSMQMJXTQVZQOTMQUVNOWJXOVWP�Q
\tdQIWMIJWMQJQ_SLLJWKQVZQUVNOWJXOVWP}Q�II]YXJOYVNPQZVWQ�JKLMNOQfKQXVLfYNYNgQYNZVWLJOYVNQZWVLQMJXTQUVNOWJXOVW}PQ
JII]YXJOYVNQjYOTQYNZVWLJOYVNQZWVLQPYLY]JWQJII]YXJOYVNPQZVWQIWVgWMPPQIJKLMNOPQZWVLQOTMQVOTMWQUVNOWJXOVWP�Q\bdQIWMIJWMQJQ
�WViMXOQ�II]YXJOYVNQJNRQUMWOYZYXJOMQZVWQ�JKLMNO�Q\cdQXMWOYZKQOTMQJLVSNOQOTMQUVNPOWSXOYVNQ�JNJgMWQRMOMWLYNMPQYPQRSMQ
J]]QUVNOWJXOVWP�QJNRQ\wdQZVWjJWRQOTMQ_SLLJWKQVZQUVNOWJXOVWP}Q�II]YXJOYVNPQZVWQ�JKLMNOQJNRQ�WViMXOQ�II]YXJOYVNQJNRQ
UMWOYZYXJOMQZVWQ�JKLMNOQOVQOTMQ�WXTYOMXOa

klmn~n�n�Q�YOTYNQPM̂MNQ\�dQRJKPQJZOMWQOTMQ�WXTYOMXOQWMXMŶMPQOTMQ�WViMXOQ�II]YXJOYVNQJNRQ�WViMXOQUMWOYZYXJOMQZVWQ�JKLMNOQ
JNRQOTMQ_SLLJWKQVZQUVNOWJXOVWP}Q�II]YXJOYVNPQZVWQ�JKLMNOQZWVLQOTMQUVNPOWSXOYVNQ�JNJgMWhQOTMQ�WXTYOMXOQjY]]QMYOTMWQ
\sdQYPPSMQOVQOTMQqjNMWQJQ�WViMXOQUMWOYZYXJOMQZVWQ�JKLMNOhQjYOTQJQXVIKQOVQOTMQUVNPOWSXOYVNQ�JNJgMW�QVWQ\tdQYPPSMQOVQOTMQ
qjNMWQJQ�WViMXOQUMWOYZYXJOMQZVWQ�JKLMNOQZVWQPSXTQJLVSNOQJPQOTMQ�WXTYOMXOQRMOMWLYNMPQYPQIWVIMW]KQRSMhQJNRQNVOYZKQOTMQ
UVNPOWSXOYVNQ�JNJgMWQJNRQqjNMWQVZQOTMQ�WXTYOMXO}PQWMJPVNPQZVWQjYOTTV]RYNgQXMWOYZYXJOYVNQYNQIJWOQJPQIWV̂YRMRQYNQ
_MXOYVNQ̀awas�QVWQ\bdQjYOTTV]RQXMWOYZYXJOYVNQVZQOTMQMNOYWMQ�WViMXOQ�II]YXJOYVNQZVWQ�JKLMNOhQJNRQNVOYZKQOTMQUVNPOWSXOYVNQ
�JNJgMWQJNRQqjNMWQVZQOTMQ�WXTYOMXO}PQWMJPVNQZVWQjYOTTV]RYNgQXMWOYZYXJOYVNQYNQjTV]MQJPQIWV̂YRMRQYNQ_MXOYVNQ̀awasaQeTMQ
UVNPOWSXOYVNQ�JNJgMWQjY]]QIWVLIO]KQZVWjJWRQOTMQ�WXTYOMXO}PQNVOYXMQVZQjYOTTV]RYNgQXMWOYZYXJOYVNQOVQOTMQUVNOWJXOVWPa

klmn~noQeTMQUVNPOWSXOYVNQ�JNJgMW}PQXMWOYZYXJOYVNQVZQJNQ�II]YXJOYVNQZVWQ�JKLMNOQPTJ]]QfMQfJPMRQSIVNQOTMQUVNPOWSXOYVNQ
�JNJgMW}PQM̂J]SJOYVNQVZQOTMQ�VW�QJNRQOTMQYNZVWLJOYVNQIWV̂YRMRQJPQIJWOQVZQOTMQ�II]YXJOYVNQZVWQ�JKLMNOaQeTMQ
UVNPOWSXOYVNQ�JNJgMW}PQXMWOYZYXJOYVNQjY]]QXVNPOYOSOMQJQWMIWMPMNOJOYVNQOTJOhQOVQOTMQfMPOQVZQOTMQUVNPOWSXOYVNQ�JNJgMW}PQ
�NVj]MRgMhQYNZVWLJOYVNQJNRQfM]YMZhQOTMQ�VW�QTJPQIWVgWMPPMRQOVQOTMQIVYNOQYNRYXJOMRQJNRQOTMQ�SJ]YOKQVZQOTMQ�VW�QYPQYNQ
JXXVWRJNXMQjYOTQOTMQUVNOWJXOQ�VXSLMNOPaQeTMQXMWOYZYXJOYVNQjY]]QJ]PVQXVNPOYOSOMQJQWMXVLLMNRJOYVNQOVQOTMQ�WXTYOMXOQJNRQ
qjNMWQOTJOQOTMQUVNOWJXOVWQfMQIJYRQOTMQJLVSNOQXMWOYZYMRa

klmn~n~QeTMQ�WXTYOMXO}PQYPPSJNXMQVZQJQUMWOYZYXJOMQZVWQ�JKLMNOQPTJ]]QfMQfJPMRQSIVNQOTMQ�WXTYOMXO}PQM̂J]SJOYVNQVZQOTMQ
�VW�hQOTMQWMXVLLMNRJOYVNQVZQOTMQUVNPOWSXOYVNQ�JNJgMWhQJNRQYNZVWLJOYVNQIWV̂YRMRQJPQIJWOQVZQOTMQ�II]YXJOYVNQZVWQ
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IJKLMNOPQRSMQTUVSWOMVOXYQVMUOWZWVJOW[NQ\W]]QV[NYOWÔOMQJQUM_UMYMNOJOW[NQOSJÒQO[QOSMQaMYOQ[ZQOSMQTUVSWOMVOXYQbN[\]McdM̀Q
WNZ[ULJOW[NQJNcQaM]WMZ̀QOSMQe[UbQSJYQ_U[dUMYYMcQO[QOSMQ_[WNOQWNcWVJOMc̀QOSJOQOSMQf̂J]WOKQ[ZQOSMQe[UbQWYQWNQJVV[UcJNVMQ
\WOSQOSMQg[NOUJVOQh[V̂LMNOỲQJNcQOSJOQOSMQg[NOUJVO[UQWYQMNOWO]McQO[Q_JKLMNOQWNQOSMQJL[̂NOQVMUOWZWMcP

ijklmlnQRSMQUM_UMYMNOJOW[NYQLJcMQ_̂UŶJNOQO[QoMVOW[NYQpPqPrQJNcQpPqPqQJUMQŶasMVOQO[QJNQMtJ]̂JOW[NQ[ZQOSMQe[UbQZ[UQ
V[NZ[ULJNVMQ\WOSQOSMQg[NOUJVOQh[V̂LMNOYQ̂_[NQôaYOJNOWJ]Qg[L_]MOW[ǸQO[QUMŶ]OYQ[ZQŶaYMf̂MNOQOMYOYQJNcQ
WNY_MVOW[NỲQO[QV[UUMVOW[NQ[ZQLWN[UQcMtWJOW[NYQZU[LQOSMQg[NOUJVOQh[V̂LMNOYQ_UW[UQO[QV[L_]MOW[NQJNcQO[QY_MVWZWVQ
f̂J]WZWVJOW[NYQMu_UMYYMcQaKQOSMQg[NYOÛVOW[NQvJNJdMUQ[UQTUVSWOMVOP

ijklmlwQRSMQWYŶJNVMQ[ZQJQYM_JUJOMQgMUOWZWVJOMQZ[UQIJKLMNOQ[UQJQIU[sMVOQgMUOWZWVJOMQZ[UQIJKLMNOQ\W]]QN[OQaMQJQ
UM_UMYMNOJOW[NQOSJOQOSMQg[NYOÛVOW[NQvJNJdMUQ[UQTUVSWOMVOQSJYQxyzQLJcMQMuSĴYOWtMQ[UQV[NOWN̂[̂YQ[N{YWOMQWNY_MVOW[NYQ
O[QVSMVbQOSMQf̂J]WOKQ[UQf̂JNOWOKQ[ZQOSMQe[Ub̀Qx|zQUMtWM\McQOSMQg[NOUJVO[UXYQV[NYOÛVOW[NQLMJNỲQLMOS[cỲQOMVSNWf̂MỲQ
YMf̂MNVMYQ[UQ_U[VMĉUMỲQxrzQUMtWM\McQV[_WMYQ[ZQUMf̂WYWOW[NYQUMVMWtMcQZU[LQôaV[NOUJVO[UYQJNcQLJOMUWJ]QŶ__]WMUYQJNcQ
[OSMUQcJOJQUMf̂MYOMcQaKQOSMQ}\NMUQO[QŶaYOJNOWJOMQOSMQg[NOUJVO[UXYQUWdSOQO[Q_JKLMNOQ[UQxqzQLJcMQMuJLWNJOW[NQO[Q
JYVMUOJWNQS[\Q[UQZ[UQ\SJOQ_̂U_[YMQOSMQg[NOUJVO[UQSJYQ̂YMcQL[NMKQ_UMtW[̂Y]KQ_JWcQ[NQJVV[̂NOQ[ZQOSMQg[NOUJVOQôLP

ijklnj~��������j��j��������j�������������
ijklnl�QRSMQg[NYOÛVOW[NQvJNJdMUQ[UQTUVSWOMVOQLJKQ\WOSS[]cQJQgMUOWZWVJOMQZ[UQIJKLMNOQWNQ\S[]MQ[UQWNQ_JUÒQO[QOSMQ
MuOMNOQUMJY[NJa]KQNMVMYYJUKQO[Q_U[OMVOQOSMQ}\NMÙQWZQWNQOSMQg[NYOÛVOW[NQvJNJdMUXYQ[UQTUVSWOMVOXYQ[_WNW[NQOSMQ
UM_UMYMNOJOW[NYQO[QOSMQ}\NMUQUMf̂WUMcQaKQoMVOW[NQpPqPqQJNcQpPqP�QVJNN[OQaMQLJcMPQ�ZQOSMQg[NYOÛVOW[NQvJNJdMUQ[UQ
TUVSWOMVOQWYQ̂NJa]MQO[QVMUOWZKQ_JKLMNOQWNQOSMQJL[̂NOQ[ZQOSMQT__]WVJOW[ǸQOSMQg[NYOÛVOW[NQvJNJdMUQ\W]]QN[OWZKQOSMQ
g[NOUJVO[UQJNcQ}\NMUQJYQ_U[tWcMcQWNQoMVOW[NQpPqPyPQ�ZQOSMQg[NOUJVO[ÙQg[NYOÛVOW[NQvJNJdMUQJNcQTUVSWOMVOQVJNN[OQ
JdUMMQ[NQJQUMtWYMcQJL[̂NÒQOSMQTUVSWOMVOQ\W]]Q_U[L_O]KQWYŶMQJQgMUOWZWVJOMQZ[UQIJKLMNOQZ[UQOSMQJL[̂NOQZ[UQ\SWVSQOSMQ
TUVSWOMVOQWYQJa]MQO[QLJbMQŶVSQUM_UMYMNOJOW[NYQO[QOSMQ}\NMUPQRSMQg[NYOÛVOW[NQvJNJdMUQ[UQTUVSWOMVOQLJKQJ]Y[Q
\WOSS[]cQJQgMUOWZWVJOMQZ[UQIJKLMNOQ[ÙQaMVĴYMQ[ZQŶaYMf̂MNO]KQcWYV[tMUMcQMtWcMNVMQ[UQŶaYMf̂MNOQ[aYMUtJOW[NỲQLJKQ
N̂]]WZKQOSMQ\S[]MQ[UQJQ_JUOQ[ZQJQgMUOWZWVJOMQZ[UQIJKLMNOQ_UMtW[̂Y]KQWYŶMc̀QO[QŶVSQMuOMNOQJYQLJKQaMQNMVMYYJUKQWNQOSMQ
g[NYOÛVOW[NQvJNJdMUXYQ[UQTUVSWOMVOXYQ[_WNW[NQO[Q_U[OMVOQOSMQ}\NMUQZU[LQ][YYQZ[UQ\SWVSQOSMQg[NOUJVO[UQWYQUMY_[NYWa]M̀Q
WNV]̂cWNdQ][YYQUMŶ]OWNdQZU[LQOSMQJVOYQJNcQ[LWYYW[NYQcMYVUWaMcQWNQoMVOW[NQrPrP|QaMVĴYMQ[Z

l� cMZMVOWtMQe[UbQN[OQUMLMcWMc�
l� OSWUcQ_JUOKQV]JWLYQZW]McQ[UQUMJY[NJa]MQMtWcMNVMQWNcWVJOWNdQ_U[aJa]MQZW]WNdQ[ZQŶVSQV]JWLYQ̂N]MYYQYMV̂UWOKQ

JVVM_OJa]MQO[QOSMQ}\NMUQWYQ_U[tWcMcQaKQOSMQg[NOUJVO[U�
l� ZJW]̂UMQ[ZQOSMQg[NOUJVO[UQO[QLJbMQ_JKLMNOYQ_U[_MU]KQO[QôaV[NOUJVO[UYQ[UQŶ__]WMUYQZ[UQ]Ja[ÙQLJOMUWJ]YQ

[UQMf̂W_LMNO�
lm UMJY[NJa]MQMtWcMNVMQOSJOQOSMQe[UbQVJNN[OQaMQV[L_]MOMcQZ[UQOSMQ̂N_JWcQaJ]JNVMQ[ZQOSMQg[NOUJVOQôL�
ln cJLJdMQO[QOSMQ}\NMÙQJN[OSMUQIUWLMQg[NOUJVO[UQ[UQJQoM_JUJOMQg[NOUJVO[U�
lw UMJY[NJa]MQMtWcMNVMQOSJOQOSMQe[UbQ\W]]QN[OQaMQV[L_]MOMcQ\WOSWNQOSMQg[NOUJVOQRWLM̀QJNcQOSJOQOSMQ̂N_JWcQ

aJ]JNVMQ\[̂]cQN[OQaMQJcMf̂JOMQO[QV[tMUQJVÔJ]Q[UQ]Wf̂WcJOMcQcJLJdMYQZ[UQOSMQJNOWVW_JOMcQcM]JK�Q
l� ZJW]̂UMQO[QVJUUKQ[̂OQOSMQe[UbQWNQJVV[UcJNVMQ\WOSQOSMQg[NOUJVOQh[V̂LMNOY�
l� UMVMW_OQaKQOSMQ}\NMUQ[ZQJQN[OWVMQ[ZQ\WOSS[]cWNdQZU[LQOSMQ�M\Q�[UbQoOJOMQhM_JUOLMNOQ[ZQ�Ja[UQ[UQ[OSMUQ

JcLWNWYOUJOWtMQJdMNVWMYQSJtWNdQŝUWYcWVOW[NQ[tMUQOSMQIU[sMVO�
lk ZJW]̂UMQO[QV[L_]KQ\WOSQJ__]WVJa]MQZMcMUJ]̀QYOJOMQ[UQ][VJ]QYOJÔOMỲQUMd̂]JOW[NỲQJNc�[UQ]J\ỲQWNV]̂cWNd̀Q

\WOS[̂OQ]WLWOJOW[ǸQ]J\YQJNcQUMd̂]JOW[NYQJ__]WVJa]MQO[QOSMQ_U[tWYW[NQ[ZQVMUOWZWMcQ_JKU[]]Y�
l�� ZJW]̂UMQ[ZQOSMQg[NOUJVO[UQO[Q_U[tWcMQMuMV̂OMcQ_MUZ[ULJNVMQJNcQ_JKLMNOQa[NcYQJNcQJQV̂UUMNOQVMUOWZWVJOMQ

[ZQWNŶUJNVMQJNcQMNc[UYMLMNOY�
l�� UMJY[NJa]MQMtWcMNVMQOSJOQOSMQe[UbQSJYQN[OQ_U[dUMYYMcQJYQWNcWVJOMcQ[NQOSMQT__]WVJOW[NQZ[UQIJKLMNO�Q
l�� cJLJdMYQVĴYMcQO[QOSMQ}\NMÙQg[NYOÛVOW[NQvJNJdMÙQOSMQTUVSWOMVOQ[UQJN[OSMUQg[NOUJVO[UQJYQJQUMŶ]OQ

OSMQg[NOUJVO[UXYQ_MUZ[ULJNVMQ[ZQWOYQe[Ub�Q
l�� OSMQTUVSWOMVOXYQJNc�[UQOSMQg[NYOÛVOW[NQvJNJdMUXYQcWYV[tMUKQ[UQ[aYMUtJOW[NQ[ZQ\[UbQ\SWVSQSJYQaMMNQ

_UMtW[̂Y]KQ_JWcQZ[UQaKQOSMQ}\NMUQ\SWVSQWYQcMZMVOWtMQJNc�[UQWNV[L_]MOM�Q
l�m RSMQJL[̂NOQUMf̂MYOMcQMuVMMcYQOSMQ_MUVMNOQV[L_]MOW[NQ[ZQe[UbQ[NQOSMQYWOM�Q[U
l�n aUMJVSQ[ZQOSWYQTdUMMLMNOP

�[O\WOSYOJNcWNdQOSMQMuOMNOQO[Q\SWVSQOSMQg[NYOÛVOW[NQvJNJdMUQJNc�[UQTUVSWOMVOQVMUOWZKQJNQT__]WVJOW[NQZ[UQIJKLMNÒQ
OSMQ}\NMUQYSJ]]QSJtMQOSMQUWdSOQO[Q\WOSS[]cQ_JKLMNÒQWNQ\S[]MQ[UQWNQ_JUÒQYS[̂]cQOSMQ}\NMUQcMOMULWNMQOSJOQJNKQ[ZQOSMQ
dU[̂NcYQZ[UQ\WOSS[]cWNdQVMUOWZWVJOW[NQYMOQZ[UOSQWNQOSWYQoMVOW[NQpP�PyQc[QWNQZJVOQMuWYOPQ�ZQOSMQ}\NMUQ\WOSS[]cYQ_JKLMNÒQWNQ
\S[]MQ[UQWNQ_JUÒQOSMQ}\NMUQYSJ]]Q_U[L_O]KQ_U[tWcMQO[QOSMQg[NOUJVO[ÙQTUVSWOMVOQJNcQg[NYOÛVOW[NQvJNJdMUQJQ\UWOOMNQ
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IJKLMNMOPQNRQSROTIRUIMVQNWVXRSQURYTPZTRKM[\INORPVRYPOTTIL]RMN]RVTMLLRKUQ\KOL[RKM[̂RPNRMZZQU]MNZIRYPOTROTIR_QNOUMZOR
Q̀Za\INOV̂RMLLRM\QaNOVRYTPZTRMUIRNQORPNR]PVKaOIb

cdefgfhRiSROTIR_QNOUMZOQUR]PVKaOIVRMN[R]IOIU\PNMOPQNRj[ROTIRkYNIÛR_QNVOUaZOPQNRlMNMmIURQURnUZTPOIZORYPOTRUImMU]ROQR
MN[R_IUOPSPZMOIRSQURoM[\INORQURPNROTIRIpINORQSRMRjQNMRSP]IR]PVKaOIRjIOYIINROTIR_QNOUMZOQURMN]RkYNIÛROTIR_QNOUMZOQUR
NIpIUOTILIVVRVTMLLRIJKI]POPQaVL[RZQNOPNaIROQRKUQVIZaOIROTIRqQUrRMN]R\M[RVaj\PORMR_LMP\RPNRMZZQU]MNZIRYPOTRnUOPZLIR
stb

cdefgfuRqTINROTIRMjQpIRUIMVQNVRSQURYPOTTQL]PNmRZIUOPSPZMOPQNRQUROTIRkYNIUvVRYPOTTQL]PNmRQSRKM[\INORMUIRUI\QpI]̂R
ZIUOPSPZMOPQNRYPLLRjIR\M]IRSQURM\QaNOVRKUIpPQaVL[RYPOTTIL]b

cdefgfwRiSROTIRnUZTPOIZORQUR_QNVOUaZOPQNRlMNMmIURYPOTTQL]VRZIUOPSPZMOPQNRSQURKM[\INORaN]IURxIZOPQNRybtbŝRQURPSROTIR
kYNIURQOTIUYPVIR]II\VRPORNIZIVVMU[ROQRKUQOIZORPOVRPNOIUIVOVRQUROTIRPNOIUIVOVRQSROTIRoUQzIZÔROTIRkYNIUR\M[̂RMORPOVRVQLIR
QKOPQN̂RPVVaIRzQPNORZTIZrVROQROTIR_QNOUMZOQURMN]ROQRMN[RxajZQNOUMZOQURQUR\MOIUPMLRQURI{aPK\INORVaKKLPIUVROQRYTQ\ROTIR
_QNOUMZOQURSMPLI]ROQR\MrIRKM[\INORSQURqQUrRKUQKIUL[RKIUSQU\I]RQUR\MOIUPMLRQURI{aPK\INORVaPOMjL[R]ILPpIUI]bRiSROTIR
kYNIUR\MrIVRKM[\INOVRj[RzQPNORZTIZr̂ROTIRkYNIURVTMLLRNQOPS[ROTIRnUZTPOIZORMN]ROTIR_QNVOUaZOPQNRlMNMmIURMN]RjQOTR
YPLLRUISLIZORVaZTRKM[\INORQNROTIRNIJOR_IUOPSPZMOIRSQURoM[\INOb

cdefgfgR|QOYPOTVOMN]PNmRMN[OTPNmRMjQpIROQROTIRZQNOUMU[̂ROTIRkYNIURTMVROTIRUPmTOROQRYPOTTQL]RKM[\INOROQROTIR_QNOUMZOQUR
OQRKUQOIZORPOVILSRMmMPNVOR]M\MmIVRPNZaUUI]RQURYTPZTR\M[RjIRPNZaUUI]RMVRMRUIVaLORQSROTIR_QNOUMZOQUvVRjUIMZTRQUR
NImLPmINZÎRPNZLa]PNm̂RjaORNQORLP\POI]ROQ̂ROTIRPOI\VRVIORSQUOTRPNRxIZOPQNRybtbsbRqPOTRUIVKIZOROQRMN[RLPINV̂RZLMP\V̂RQURQOTIUR
ZPUZa\VOMNZIVRSQURYTPZTROTIRkYNIURPVRINOPOLI]ROQRYPOTTQL]RKM[\INOVRKaUVaMNOROQR]IZPVPQNVRj[ROTIRnUZTPOIZORKaUVaMNOROQR
xIZOPQNRybtbŝROTIRkYNIURVTMLLRjIRINOPOLI]ROQRYPOTTQL]RMRVa\RI{aMLROQROYPZIROTIRVOMOI]RM\QaNOVRQSRVaZTRLPINVRQURZLMP\V̂R
QÛRYTIUIROTIUIRPVRNQRVOMOI]RM\QaNÔROYPZIROTIRM\QaNOR]IOIU\PNI]Rj[ROTIRnUZTPOIZOROQRjIRNIZIVVMU[ROQRKUQOIZOROTIR
PNOIUIVOVRQSROTIRkYNIUbR}TIRkYNIURYPLLRUILIMVIRKM[\INOVRYPOTTIL]R]aIROQRLPINVRKUQpP]I]ROTMOROTIR_QNOUMZOQURQjOMPNVRMR
]PVZTMUmIRQSRUIZQU]RQSRVaZTRLPIN̂Rj[RjQN]PNmRQURQOTIUYPVIbR~[RKQVOPNmRMRLPINR]PVZTMUmIRjQN]̂RTQYIpIÛROTIR_QNOUMZOQUR
VTMLLRNQORjIRUILPIpI]RQSRMN[RUIVKQNVPjPLPOPIVRQURQjLPmMOPQNVRaN]IUROTIRnmUII\INÔRPNZLa]PNm̂RYPOTQaORLP\POMOPQN̂ROTIR]aO[R
OQR]ISIN]̂RPN]I\NPS[̂RMN]RTQL]RTMU\LIVVROTIRiN]I\NPOIIVRWMVR]ISPNI]RKUIpPQaVL[RPNRxIZOPQNR�bs�XbR}TIRZQVORQSRMN[R
KUI\Pa\VRQURQOTIURIJKINVIVRPNZaUUI]RPNRZQNNIZOPQNRYPOTRVaZTRjQN]VRQURQOTIUR\IMNVRQSR]PVZTMUmIRQSRUIZQU]RVTMLLRjIROTIR
VQLIRUIVKQNVPjPLPO[RQSROTIR_QNOUMZOQURMN]RVTMLLRNQORjIRKMUORQŜRQURZMaVIRMN[RM]zaVO\INOROQ̂ROTIR_QNOUMZORxa\b

cdefgf�RiSROTIRkYNIURPVRINOPOLI]ROQRUIP\jaUVI\INORQURKM[\INORSUQ\ROTIR_QNOUMZOQURaN]IURQURKaUVaMNOROQROTIR_QNOUMZÔR
PNZLa]PNmRjaORNQORLP\POI]ROQROTIVIR�INIUMLR_QN]POPQNV̂RVaZTRKM[\INORVTMLLRjIR\M]IRKUQ\KOL[RaKQNR]I\MN]Rj[ROTIR
kYNIUbR|QOYPOTVOMN]PNmRMN[OTPNmRZQNOMPNI]RTIUIPNROQROTIRZQNOUMU[̂RPSROTIR_QNOUMZOQURSMPLVROQRKUQ\KOL[R\MrIRMN[R
KM[\INOR]aIROTIRkYNIÛRQUROTIRkYNIURPNZaUVRMN[RZQVOVRMN]RIJKINVIVROQRZaUIRMN[R]ISMaLORQSROTIR_QNOUMZOQURQUROQRZQUUIZOR
]ISIZOPpIRYQUr̂ROTIRkYNIURVTMLLRTMpIRMNRMjVQLaOIRUPmTOROQRQSSVIORVaZTRM\QaNORMmMPNVOROTIR_QNOUMZORxa\RMN]R\M[̂RPNROTIR
kYNIUvVRVQLIR]PVZUIOPQN̂RILIZORIPOTIUROQ�RWsXR]I]aZORMNRM\QaNORI{aMLROQROTMORYTPZTROTIRkYNIURPVRINOPOLI]RSUQ\RMN[R
KM[\INOROTINRQUROTIUIMSOIUR]aIROTIR_QNOUMZOQURSUQ\ROTIRkYNIÛRQURW�XRPVVaIRMRYUPOOINRNQOPZIROQROTIR_QNOUMZOQURUI]aZPNmR
OTIR_QNOUMZORxa\Rj[RMNRM\QaNORI{aMLROQROTMORYTPZTROTIRkYNIURPVRINOPOLI]b

cdef�d��������d��������
cdef�f�RnSOIUROTIRnUZTPOIZORTMVRPVVaI]RMR_IUOPSPZMOIRSQURoM[\INÔROTIRkYNIURVTMLLR\MrIRKM[\INORPNROTIR\MNNIURMN]R
YPOTPNROTIROP\IRKUQpP]I]RPNROTIR_QNOUMZOR̀QZa\INOVRaNLIVVRVaZTRUI{aPVPOPQNRPVRNQORPNRMZZQU]MNZIRYPOTROTIROIU\VRQSROTIR
_QNOUMZOR̀QZa\INOV̂RMN]RVTMLLRVQRNQOPS[ROTIR_QNVOUaZOPQNRlMNMmIURMN]RnUZTPOIZOb

cdef�fhRoM[\INOVRUIZIPpI]Rj[ROTIR_QNOUMZOQURSQURqQUrRKUQKIUL[RKIUSQU\I]Rj[RxajZQNOUMZOQUVRMN]RVaKKLPIUVRVTMLLRjIR
TIL]RPNROUaVORj[ROTIR_QNOUMZOQURSQUROTQVIRxajZQNOUMZOQUVRQURVaKKLPIUVRYTQRKIUSQU\I]RqQUrRQURSaUNPVTI]R\MOIUPMLV̂RQUR
jQOT̂RaN]IURZQNOUMZOVRYPOTROTIR_QNOUMZOQURSQURYTPZTRKM[\INORYMVR\M]IRj[ROTIRkYNIUbR}TIR_QNOUMZOQURVTMLLRVOUPZOL[R
ZQ\KL[RYPOTRMN[RZQ\\QNRLMŶRVOMOaOQU[̂RQUR]IZPVPQNMLRLMYROUaVORSaN]RUI{aPUI\INOVRPNROTIRxOMOIRQSR|IYR�QUrR
WPNZLa]PNm̂RYPOTQaORLP\POMOPQN̂ROTIRUI{aPUI\INOVRQSR|IYR�QUrR�PINR�MYRnUOPZLIR��nX̂RMN]RTIUIj[RMmUIIVROTMOROTIR
kYNIURTMVROTIRVM\IRUPmTOVRMVRMN[RjINISPZPMU[RQSRVaZTROUaVOVROQRIJM\PNIROTIRjQQrVRMN]RUIZQU]VRQSROTIR_QNOUMZOQUROQR
]IOIU\PNIRVaZTRZQ\KLPMNZÎRSUQ\ROP\IROQROP\IRMOROTIRkYNIUvVRVQLIR]PVZUIOPQNbR}TIR_QNOUMZOQURVTMLLRKUQ\KOL[RKM[RIMZTR
xajZQNOUMZOQÛRaKQNRUIZIPKORQSRKM[\INORSUQ\ROTIRkYNIÛRQaORQSROTIRM\QaNORKMP]ROQROTIR_QNOUMZOQURQNRMZZQaNORQSRVaZTR
xajZQNOUMZOQUvVRKQUOPQNRQSROTIRqQUr̂ROTIRM\QaNOROQRYTPZTRVMP]RxajZQNOUMZOQURPVRINOPOLI]̂RUISLIZOPNmRKIUZINOMmIVR
MZOaMLL[RUIOMPNI]RSUQ\RKM[\INOVROQROTIR_QNOUMZOQURQNRMZZQaNORQSRVaZTRxajZQNOUMZOQUvVRKQUOPQNRQSROTIRqQUrbR}TIR
_QNOUMZOQURVTMLL̂Rj[RMKKUQKUPMOIRMmUII\INORYPOTRIMZTRxajZQNOUMZOQÛRUI{aPUIRIMZTRxajZQNOUMZOQUROQR\MrIRKM[\INOVROQR
xaj�VajZQNOUMZOQUVRPNRVP\PLMUR\MNNIUb
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IJKLMLNLOPQRSTRUPVWXWUPYZ[P\]̂VP_̀PaWbWRcSP_̀P]Pc]̂dWUSP̀a_dPSTWPefUWagPSTWPh_USa]bS_aPVT]iiPc]̂PW]bTP_̀PRSVP
jklb_USa]bS_aVP]U\PVkcciRWaVP̀_aPf_amPcWà_adW\P]U\Pd]SWaR]iVP̀kaURVTW\Pl̂PSTWdP]VPaẀiWbSW\PRUPSTWPc]̂dWUSP̀a_dPSTWP
efUWagPiWVVP]UP]d_kUSPUWbWVV]âPS_PV]SRV̀̂P]ÛP_kSVS]U\RUnPbi]RdVgPiRWUVgP_aPok\ndWUSVP]U\PiWVVP]PaWS]RUW\P]d_kUSP_̀P
U_SPd_aWPST]UPpqgPWrbWcSPST]SPSTWPh_USa]bS_aPd]̂PaWS]RUPU_SPd_aWPST]UPstqPca_XR\W\PST]SPcaR_aPS_PWUSWaRUnPRUS_P]P
jklb_USa]bSPfRSTPSTWPh_USa]bS_agPSTWPjklb_USa]bS_aPRVPkU]liWP_aPkUfRiiRUnPS_Pca_XR\WP]PcWà_ad]UbWPl_U\P]U\Pi]l_aP
]U\Pd]SWaR]iPc]̂dWUSPl_U\Pl_STPRUPSTWP̀kiiP]d_kUSP_̀PSTWPVklb_USa]bSP]SPSTWPaWukWVSP_̀PSTWPh_USa]bS_avPwTWPh_USa]bS_aP
VT]iiPU_SPaWS]RUPc_aSR_UVP_̀PSTWPca_bWW\VP_fW\P]ÛPjklb_USa]bS_aP_aPVkcciRWaP̀a_dPSTWPefUWaxVPc]̂dWUSPS_PSTWP
h_USa]bS_aP̀_aPSTWPyb_USa]bSPl]i]UbWvyPjRdRi]aPca_XRVR_UVP]ccîPS_PSTWPjklb_USa]bS_aP]U\z_aPVkcciRWaPc]̂RUnPW]bTP_̀PRSVP
jklb_USa]bS_aVP]U\PVkcciRWaVvP{_STRUnPRUPSTRVPjWbSR_UPVT]iiPbaW]SWPRUPSTWPefUWaP]ÛP_liRn]SR_UPS_Pc]̂gP_aPS_PWUVkaWPST]SP
STWPh_USa]bS_aPc]̂VgP]ÛPjklb_USa]bS_aP_aPVkcciRWagP_aP]ÛPaWi]SR_UVTRcPRUPb_USa]bSP_aP_STWafRVWgPRdciRW\P_aPWrcaWVVW\gP
lWSfWWUP]ÛPjklb_USa]bS_aP_aPVkcciRWaP]U\PSTWPefUWavPwTWPh_USa]bS_aP]naWWVPST]SPRSPVT]iiPb_dcîPfRSTPSTWPc]̂dWUSP
aWukRaWdWUSVP_̀PjWbSR_UPst|}lY~[P_̀PSTWP{WfP�_amP�WUWa]iP�kURbRc]iP�]fgP]VP]dWU\W\gP]U\PST]SPS_PSTWPWrSWUSPSTWaWPRVP
]ÛPb_ÙiRbSPlWSfWWUPST]SPVS]SkS_âPVWbSR_UP]U\PSTWPca_XRVR_UVP_̀PSTRVPjWbSR_UP�v|v~vsgPSTWPca_XRVR_UVP_̀PSTWPVS]SkSWPVT]iiP
caWX]Riv

IJKLML�PwTWPh_UVSakbSR_UP�]U]nWaPfRiigP_UPaWukWVSgP̀kaURVTPS_P]Pjklb_USa]bS_agPR̀Pca]bSRb]liWgPRÙ_ad]SR_UPaWn]a\RUnP
cWabWUS]nWVP_̀Pb_dciWSR_UP_aP]d_kUSVP]cciRW\P̀_aPl̂PSTWPh_USa]bS_aP]U\P]bSR_UPS]mWUPSTWaW_UPl̂PSTWPefUWagP
h_UVSakbSR_UP�]U]nWaP]U\P�abTRSWbSP_UP]bb_kUSP_̀Pc_aSR_UVP_̀PSTWPQ_amP\_UWPl̂PVkbTPjklb_USa]bS_av

IJKLML�PwTWPefUWaPT]VPSTWPaRnTSPS_PaWukWVSPfaRSSWUPWXR\WUbWP̀a_dPSTWPh_USa]bS_aPST]SPSTWPh_USa]bS_aPT]VPca_cWaîPc]R\P
jklb_USa]bS_aVP]U\Pd]SWaR]iP]U\PWukRcdWUSPVkcciRWaVP]d_kUSVPc]R\Pl̂PSTWPefUWaPS_PSTWPh_USa]bS_aP̀_aPVklb_USa]bSW\P
Q_amvP�̀PSTWPh_USa]bS_aP̀]RiVPS_P̀kaURVTPVkbTPWXR\WUbWPfRSTRUPVWXWUPYZ[P\]̂VgPSTWPefUWaPVT]iiPT]XWPSTWPaRnTSPS_Pb_US]bSP
jklb_USa]bS_aVPS_P]VbWaS]RUPfTWSTWaPSTŴPT]XWPlWWUPca_cWaîPc]R\vP{WRSTWaPSTWPefUWaPU_aPh_UVSakbSR_UP�]U]nWaPU_aP
�abTRSWbSPVT]iiPT]XWP]UP_liRn]SR_UPS_Pc]̂P_aPS_PVWWPS_PSTWPc]̂dWUSP_̀Pd_UŴPS_P]Pjklb_USa]bS_aPWrbWcSP]VPd]̂P_STWafRVWP
lWPaWukRaW\Pl̂Pi]fv

IJKLML�PwTWPh_USa]bS_axVPc]̂dWUSVPS_PRSVPVkcciRWaVPVT]iiPlWPSaW]SW\PRUP]Pd]UUWaPVRdRi]aPS_PST]SPca_XR\W\PRUPjWbSR_UVP
�v|v~gP�v|v�P]U\P�v|v�v

IJKLMLMP�PhWaSR̀Rb]SWP̀_aP�]̂dWUSgP]Pca_naWVVPc]̂dWUSgP_aPc]aSR]iP_aPWUSRaWPkVWP_aP_bbkc]Ub̂P_̀PSTWP�a_oWbSPl̂PSTWP
efUWaPVT]iiPU_SPb_UVSRSkSWP]bbWcS]UbWP_̀PQ_amPU_SPRUP]bb_a\]UbWPfRSTPSTWPh_USa]bSP�_bkdWUSVv

IJKLML�P�]̂dWUSVPaWbWRXW\Pl̂PSTWPh_USa]bS_aP̀_aPQ_amPca_cWaîPcWà_adW\Pl̂Pjklb_USa]bS_aVP]U\PVkcciRWaVPVT]iiPlWP
TWi\Pl̂PSTWPh_USa]bS_aP̀_aPST_VWPjklb_USa]bS_aVP_aPVkcciRWaVPfT_PcWà_adW\PQ_amP_aP̀kaURVTW\Pd]SWaR]iVgP_aPl_STgP
kU\WaPb_USa]bSPfRSTPSTWPh_USa]bS_aP̀_aPfTRbTPc]̂dWUSPf]VPd]\WPl̂PSTWPefUWavP{_STRUnPb_US]RUW\PTWaWRUPVT]iiPaWukRaWP
d_UŴPS_PlWPci]bW\PRUP]PVWc]a]SWP]bb_kUSP]U\PU_SPb_ddRUniW\PfRSTPd_UŴP_̀PSTWPh_USa]bS_agPVT]iiPbaW]SWP]ÛP̀R\kbR]âP
iR]lRiRŜP_aPS_aSPiR]lRiRŜP_UPSTWPc]aSP_̀PSTWPh_USa]bS_aP̀_aPlaW]bTP_̀PSakVSP_aPVT]iiPWUSRSiWP]ÛPcWaV_UP_aPWUSRŜPS_P]UP]f]a\P
_̀PckURSRXWP\]d]nWVP]n]RUVSPSTWPh_USa]bS_aP̀_aPlaW]bTP_̀PSTWPaWukRaWdWUSVP_̀PSTRVPca_XRVR_Uv

�������������������
IJKL�J����� ¡J¢£J¤�¥¦¡§̈
IJKL�LOP�̀gPSTa_knTPU_P̀]kiSP_̀PSTWPh_USa]bS_agPSTWPh_UVSakbSR_UP�]U]nWaP]U\P�abTRSWbSP\_PU_SPRVVkWP]PhWaSR̀Rb]SWP̀_aP
�]̂dWUSPfRSTRUP~tP\]̂VP_̀PSTWPh_UVSakbSR_UP�]U]nWaxVPaWbWRcSP_̀PSTWPh_USa]bS_axVP�cciRb]SR_UP̀_aP�]̂dWUSP_aPR̀gP
STa_knTPU_P̀]kiSP_̀PSTWPh_USa]bS_agPSTWPefUWaP\_WVPU_SPc]̂PSTWPh_USa]bS_aPSTWP]d_kUSPbWaSR̀RW\Pl̂PSTWPh_UVSakbSR_UP
�]U]nWaP]U\P�abTRSWbSgPVkloWbSPS_PSTWPefUWaxVPaRnTSPS_PfRSTT_i\Pc]̂dWUSPkU\WaPSTWPSWadVP_̀PSTWPh_USa]bSP�_bkdWUSVgP
fRSTRUP�tP\]̂VP_̀PSTWP\]SWPWVS]liRVTW\P̀_aPVkbTPc]̂dWUSPRUPSTWPh_USa]bSP�_bkdWUSVgPSTWUPSTWPh_USa]bS_aPd]̂gPkc_UP
VWXWUPYZ[P]\\RSR_U]iP\]̂VxPfaRSSWUPU_SRbWP]U\P_cc_aSkURŜPS_PbkaWPS_PSTWPefUWagPh_UVSakbSR_UP�]U]nWaP]U\P�abTRSWbSgP
VS_cPSTWPQ_amPkUSRiPc]̂dWUSP_̀PSTWP]d_kUSP_fRUnPT]VPlWWUPaWbWRXW\vPw_PSTWPWrSWUSPRSPRVP\WSWadRUW\PST]SPc]̂dWUSPS_PSTWP
h_USa]bS_aPf]VPRdca_cWaîPTWi\PSTa_knTPU_P̀]kiSP_̀PSTWPh_USa]bS_aP]U\PSTWPh_USa]bS_aPWiWbSW\PS_PVS_cPRSVPQ_amP
b_UVRVSWUSPfRSTPSTWPca_bW\kaWPVWSP̀_aSTPRUPSTRVPjWbSR_UgPSTWPh_USa]bSPwRdWPVT]iiPlWPWrSWU\W\P]cca_caR]SWîP]U\PSTWP
h_USa]bSPjkdPVT]iiPlWPRUbaW]VW\Pl̂PSTWP]d_kUSP_̀PSTWPh_USa]bS_axVPaW]V_U]liWPb_VSVP_̀PVTkS}\_fUgP\Wi]̂P]U\PVS]aS}kcP
]VPca_XR\W\P̀_aPRUPSTWPh_USa]bSP�_bkdWUSVvP©_fWXWagPR̀PSTWPh_USa]bS_aPVS_cVPRSVPQ_amP]U\PRSPRVP\WSWadRUW\PST]SPSTWP
efUWaPT]\PSTWPaRnTSPS_PfRSTT_i\Pc]̂dWUSPkU\WaPSTWPSWadVP_̀PSTWPh_USa]bSP�_bkdWUSVgPSTWUPSTWPh_USa]bS_aPVT]iiPlWP
aWVc_UVRliWPS_PSTWPefUWaP̀_aP]iiPb_VSVP]U\P\]d]nWVPYRUbik\RUnP]SS_aUŴVxP̀WWV[P]aRVRUnP̀a_dPVkbTPVS_cc]nWP_̀PQ_amP]U\P
STWPh_USa]bS_aPVT]iiPU_SPlWPWUSRSiW\PS_P]ÛP]\okVSdWUSPRUPSTWPh_USa]bSPjkdP_aPSTWPh_USa]bSPwRdWvPwTRVPjWbSR_UPVT]iiPU_SP
]ccîªPY][PS_PSTWPWrSWUSPST]SPSTWPh_USa]bS_aP_fWVPS_PSTWPefUWaP]ÛP]d_kUSPckaVk]USPS_PSTWPca_XRVR_UVP_̀PSTRVPh_USa]bSgP
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HIJKLMJNHJNOPJPQNPRNJNOPJSTRPIJUVJIPWXUIPYJNHJPQZPRYJ[\HXRNVJNHJZXI]O[VPJ[YYUNUHR[̂JURVXI[R]PJHRJLPO[̂_JH_JNOPJ
H̀RNI[]NHIJNHJ\PPNJNOPJURVXI[R]PJIPWXUIP\PRNVJH_JNOUVJabIPP\PRNc

defghgiej_JNOPJSTRPIJUVJPRNUN̂PYJNHJZ[k\PRNJ_IH\JNOPJ̀HRNI[]NHIJXRYPIJHIJZXIVX[RNJNHJNOPJ̀HRNI[]NJlH]X\PRNVmJVX]OJ
Z[k\PRNJVO[̂̂JLPJ\[YPJZIH\ZN̂kJXZHRJYP\[RYJLkJNOPJSTRPIcJnHNTUNOVN[RYURbJ[RkNOURbJ]HRN[URPYJURJNOPJ̀HRNI[]NJ
lH]X\PRNVJNHJNOPJ]HRNI[IkmJU_JNOPJ̀HRNI[]NHIJ_[ÛVJNHJZIH\ZN̂kJ\[oPJ[RkJZ[k\PRNJYXPJNOPJSTRPImJHIJNOPJSTRPIJUR]XIVJ
[RkJ]HVNVJHIJPQZPRVPVJNHJ]XIPJ[RkJYP_[X̂NJH_JNOPJ̀HRNI[]NHIJHIJNHJ]HIIP]NJYP_P]NUpPJTHIomJNOPJSTRPIJVO[̂̂JO[pPJ[RJ
[LVĤXNPJIUbONJNHJH__VPNJVX]OJ[\HXRNJ[b[URVNJNOPJ̀HRNI[]NJqX\J[RYJ\[kmJURJNOPJSTRPIrVJVĤPJYUV]IPNUHRmJP̂P]NJPUNOPIJNHJ
KsMJYPYX]NJ[RJ[\HXRNJPWX[̂JNHJNO[NJTOU]OJNOPJSTRPIJUVJPRNUN̂PYJ_IH\J[RkJZ[k\PRNJNOPRJHIJNOPIP[_NPIJYXPJNOPJ̀HRNI[]NHIJ
_IH\JNOPJSTRPImJHIJKtMJUVVXPJ[JTIUNNPRJRHNU]PJNHJNOPJ̀HRNI[]NHIJIPYX]URbJNOPJ̀HRNI[]NJqX\JLkJ[RJ[\HXRNJPWX[̂JNHJNO[NJ
TOU]OJNOPJSTRPIJUVJPRNUN̂PYc

defguevwxyz{|z}{~e����~�z}�|
defgug�J�OPJY[NPJH_JqXLVN[RNU[̂J̀H\ẐPNUHRJH_JNOPJ�IH�P]NJHIJ[JYPVUbR[NPYJZHINUHRJNOPIPH_JUVJNOPJY[NPJTOPRJ]HRVNIX]NUHRJ
UVJVX__U]UPRN̂kJ]H\ẐPNPJURJ[]]HIY[R]PJTUNOJNOPJ̀HRNI[]NJlH]X\PRNVJVHJNOPJSTRPIJ][RJH]]XZkJHIJXNÛU�PJNOPJPRNUIPJ
�IH�P]NJKHIJVX]OJZHINUHRJNOPIPH_J[VJSTRPIJP[ÎUPIJP̂P]NVJNHJH]]XZkJHIJXNÛU�PMJ_HIJNOPJXVPJ_HIJTOU]OJUNJUVJURNPRYPYcJ�URHIJ
UNP\VJH_J]H\ẐPNUHRJHIJ]HIIP]NUHRJK��XR]OJ�UVNJ�HIo�MJ\[kJLPJZPI_HI\PYJ[_NPIJqXLVN[RNU[̂J̀H\ẐPNUHRmJZIHpUYPYJNO[NJ
VX]OJUNP\VJ][RJ[RYJVO[̂̂JLPJZPI_HI\PYJ[NJVX]OJNU\PVJ[RYJURJVX]OJ\[RRPIJNO[NJVX]OJ�HIoJYHPVJRHNJXRIP[VHR[L̂kJ
URNPI_PIPJTUNOJNOPJSTRPIrVJH]]XZ[R]kJ[RYJXVPJH_JNOPJ�IH�P]NcJqXLVN[RNU[̂J̀H\ẐPNUHRJVO[̂̂JRHNJLPJYPP\PYJNHJPQUVNJXRNÛJ
K[MJNOPJSTRPIJIP]PUpPVJ[J̀PINU_U][NPJH_JS]]XZ[R]kJ_HIJNOPJ�IH�P]NJKHIJVX]OJZHINUHRJ[VJP̂P]NPYJLkJSTRPIMJU_JVX]OJ
P̀INU_U][NPJH_JS]]XZ[R]kJUVJIPWXUIPYmJ[RYJ[RkJHNOPIJZPI\UNVmJ[ZZIHp[̂VmĴU]PRVPVJ[RYJ[RkJHNOPIJYH]X\PRNVJ_IH\J
bHpPIR\PRN[̂J[XNOHIUNUPVJO[pURbJ�XIUVYU]NUHRJNOPIP_HIPJRP]PVV[IkJ_HIJNOPJLPRP_U]U[̂JH]]XZ[R]kJH_JNOPJ�IH�P]NJ[RYJKLMJ
NOPJ̀HRNI[]NHImJ̀HRVNIX]NUHRJ�[R[bPImJaI]OUNP]NJ[RYJSTRPIJO[pPJ[bIPPYJXZHRJ[JV]OPYX̂PJ_HIJ_UR[̂J]H\ẐPNUHRJ[RYJNHJ
ZIHpUYPJNOPJSTRPIJTUNOJ[̂̂J[V�LXÛNJYI[TURbVmJHZPI[NURbJ\[RX[̂VmJT[II[RNUPVJ[RYJHNOPIJIPWXUIPYJ]̂HVPHXNJYH]X\PRNVcJ
�[II[RNUPVJ][̂̂PYJ_HIJLkJNOPJabIPP\PRNJHIJLkJNOPJlI[TURbVJ[RYJqZP]U_U][NUHRVJVO[̂̂J]H\\PR]PJHRJNOPJY[NPJH_J
qXLVN[RNU[̂J̀H\ẐPNUHRJH_JNOPJ�IH�P]NJHIJYPVUbR[NPYJZHINUHRJNOPIPH_mJHIJ[RkĴ[NPIJY[NPJNO[NJNOPJZ[INUPVJ[bIPPcJ�OUVJY[NPJ
VO[̂̂JLPJPVN[L̂UVOPYJLkJ[J̀PINU_U][NPJH_JqXLVN[RNU[̂J̀H\ẐPNUHRJVUbRPYJLkJNOPJSTRPImJ̀HRNI[]NHImJaI]OUNP]NJ[RYJ
H̀RVNIX]NUHRJ�[R[bPIc

defgugiJ�OPRJNOPJ̀HRNI[]NHIJ]HRVUYPIVJNO[NJNOPJ�HIomJHIJ[JZHINUHRJNOPIPH_JTOU]OJNOPJSTRPIJ[bIPPVJNHJ[]]PZNJ
VPZ[I[NP̂kmJUVJVXLVN[RNU[̂̂kJ]H\ẐPNPmJNOPJ̀HRNI[]NHIJVO[̂̂JRHNU_kJNOPJ̀HRVNIX]NUHRJ�[R[bPImJ[RYJNOPJ̀HRNI[]NHIJ[RYJ
H̀RVNIX]NUHRJ�[R[bPIJVO[̂̂J�HURN̂kJZIPZ[IPJ[RYJVXL\UNJNHJNOPJaI]OUNP]NJ[J]H\ZIPOPRVUpPĴUVNJTOU]OJVO[̂̂JUYPRNU_kJ[̂̂J
RHR�]HR_HI\URbmJYP_P]NUpPJ[RYJUR]H\ẐPNPJ�HIoJ[RYJPVN[L̂UVOJNOPJY[NPJH_J]H\\PR]P\PRNJH_JT[II[RNUPVJURJ]HRRP]NUHRJ
TUNOJ[RkJVX]OJ�HIocJ�[ÛXIPJNHJUR]̂XYPJ[RJUNP\JHRJVX]OĴUVNJYHPVJRHNJ[̂NPIJNOPJIPVZHRVULÛUNkJH_JNOPJ̀HRNI[]NHIJNHJ
]H\ẐPNPJ[̂̂J�HIoJURJ[]]HIY[R]PJTUNOJNOPJ̀HRNI[]NJlH]X\PRNVc

defgug�J�ZHRJIP]PUZNJH_JNOPĴUVNmJNOPJaI]OUNP]NmJ[VVUVNPYJLkJNOPJ̀HRVNIX]NUHRJ�[R[bPImJTÛ̂J\[oPJ[RJURVZP]NUHRJNHJ
YPNPI\URPJTOPNOPIJNOPJ�HIoJHIJYPVUbR[NPYJZHINUHRJNOPIPH_JUVJVXLVN[RNU[̂̂kJ]H\ẐPNPcJj_JNOPJaI]OUNP]NrVJURVZP]NUHRJ
YUV]̂HVPVJ[RkJUNP\mJTOPNOPIJHIJRHNJUR]̂XYPYJHRJNOPĴUVNmJTOU]OJUVJRHNJVX__U]UPRN̂kJ]H\ẐPNPJURJ[]]HIY[R]PJTUNOJNOPJ
IPWXUIP\PRNVJH_JNOPJ̀HRNI[]NJlH]X\PRNVJVHJNO[NJNOPJSTRPIJ][RJH]]XZkJHIJXNÛU�PJNOPJ�HIoJHIJYPVUbR[NPYJZHINUHRJ
NOPIPH_J_HIJUNVJURNPRYPYJXVPmJNOPJ̀HRNI[]NHIJVO[̂̂mJLP_HIPJUVVX[R]PJH_JNOPJ̀PINU_U][NPJH_JqXLVN[RNU[̂J̀H\ẐPNUHRmJ
]H\ẐPNPJHIJ]HIIP]NJVX]OJUNP\JXZHRJRHNU_U][NUHRJLkJNOPJ̀HRVNIX]NUHRJ�[R[bPIJHIJaI]OUNP]NcJjRJVX]OJ][VPmJNOPJ̀HRNI[]NHIJ
VO[̂̂JNOPRJVXL\UNJ[JIPWXPVNJ_HIJ[RHNOPIJURVZP]NUHRJLkJNOPJaI]OUNP]NmJ[VVUVNPYJLkJNOPJ̀HRVNIX]NUHRJ�[R[bPImJNHJYPNPI\URPJ
qXLVN[RNU[̂J̀H\ẐPNUHRcJj_JNOPJaI]OUNP]NJ[RYJNOPJ̀HRVNIX]NUHRJ�[R[bPIJ[IPJIPWXUIPYJNHJZPI_HI\J[YYUNUHR[̂JVXLVN[RNU[̂J
]H\ẐPNUHRJURVZP]NUHRVJLP][XVPJNOPJ�HIoJ_[ÛVJNHJLPJVXLVN[RNU[̂̂kJ]H\ẐPNPmJNOPJ[\HXRNJH_J]H\ZPRV[NUHRJZ[UYJNHJNOPJ
aI]OUNP]NJ[RYJNOPJ̀HRVNIX]NUHRJ�[R[bPIJLkJNOPJSTRPIJ_HIJ[YYUNUHR[̂JVPIpU]PVJVO[̂̂JLPJYPYX]NPYJ_IH\JNOPJ_UR[̂JZ[k\PRNJ
NHJNOPJ̀HRNI[]NHIc

defgug�J�OPRJNOPJaI]OUNP]NmJ[VVUVNPYJLkJNOPJ̀HRVNIX]NUHRJ�[R[bPImJYPNPI\URPVJNO[NJNOPJ�HIoJHIJYPVUbR[NPYJZHINUHRJ
NOPIPH_JUVJVXLVN[RNU[̂̂kJ]H\ẐPNPmJNOPJ̀HRVNIX]NUHRJ�[R[bPIJTÛ̂JZIPZ[IPmJ[RYJNOPJ̀HRVNIX]NUHRJ�[R[bPIJ[RYJaI]OUNP]NJ
VO[̂̂JPQP]XNPJ[J̀PINU_U][NPJH_JqXLVN[RNU[̂J̀H\ẐPNUHRJNO[NJVO[̂̂JPVN[L̂UVOJNOPJY[NPJH_JqXLVN[RNU[̂J̀H\ẐPNUHRmJVO[̂̂J
PVN[L̂UVOJIPVZHRVULÛUNUPVJH_JNOPJSTRPIJ[RYJ̀HRNI[]NHIJ_HIJVP]XIUNkmJ\[URNPR[R]PmJOP[NmJXNÛUNUPVmJY[\[bPJNHJNOPJ�HIoJ
[RYJURVXI[R]PmJ[RYJVO[̂̂J_UQJNOPJNU\PJTUNOURJTOU]OJNOPJ̀HRNI[]NHIJVO[̂̂J_URUVOJ[̂̂J�XR]OJ�UVNJ�HIomJTOU]OJNU\P_I[\PJ
VO[̂̂JRHNJPQ]PPYJ��JY[kVcJ�[II[RNUPVJIPWXUIPYJLkJNOPJ̀HRNI[]NJlH]X\PRNVJVO[̂̂J]H\\PR]PJHRJNOPJY[NPJH_JqXLVN[RNU[̂J
H̀\ẐPNUHRJH_JNOPJ�HIoJHIJYPVUbR[NPYJZHINUHRJNOPIPH_JXR̂PVVJHNOPITUVPJZIHpUYPYJURJNOPJ̀PINU_U][NPJH_JqXLVN[RNU[̂J
H̀\ẐPNUHRc
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IJKLMLNOPQROSRTUVWVXYUROZWO[\]̂UY_UVỲOSZab̀RUVZ_ÔQỲ̀O]RÔ\]aVUURcOUZOUQROde_RTOY_cOSZ_UTYXUZTOWZTOUQRVTOeTVUUR_O
YXXRbUY_XROZWOTR̂bZ_̂V]V̀VUVR̂OŶ̂Vf_RcOUZOUQRaOV_Ô\XQOSRTUVWVXYURgOhbZ_Ô\XQOYXXRbUY_XROY_cOXZ_̂R_UOZWÔ\TRUijOVWOY_ijO
UQROde_RTÔQỲ̀OaYkRObYiaR_UOZWOTRUYV_YfROYbb̀iV_fOUZÔ\XQOlZTkOZTOcR̂Vf_YURcObZTUVZ_OUQRTRZWgO[\XQObYiaR_UÔQỲ̀O
]ROYcm\̂URcOWZTOlZTkOUQYUOV̂OV_XZab̀RUROZTO_ZUOV_OYXXZTcY_XROeVUQOUQROTRn\VTRaR_ÛOZWOUQROSZ_UTYXUOoZX\aR_Ûg

IJKLMLNLpJq_OXZ_WZTaY_XROeVUQOrReOsZTkOtR_RTỲOu\_VXVbỲOvYeO[RXUVZ_Owxyz]{w|{Y|jO\bZ_ObTZbRTOR}RX\UVZ_OZWO
SRTUVWVXYUROZWO[\]̂UY_UVỲOSZab̀RUVZ_OZWOlZTkjOUQROSZ_UTYXUZTÔQỲ̀Ô\]aVUOYOTRn\V̂VUVZ_OWZTObYiaR_UOZWOUQROTRaYV_V_fO
YaZ\_UOZWOUQROSZ_UTYXUO[\agOhbZ_OXRTUVWVXYUVZ_OZWObYiaR_UO]iOUQRO~TXQVURXUjOUQROde_RTOeV̀̀OYbbTZ�ROY_cObTZabÙiO
bYiOUQROTRaYV_V_fOYaZ\_UOZWOUQROSZ_UTYXUO[\aÒR̂̂OUeZOUVaR̂O�Ỳ\ROZWOY_iOTRaYV_V_fOVURâOUZO]ROXZab̀RURcOZTO
XZTTRXURcOY_cÒR̂̂OY_OYaZ\_UO_RXR̂̂YTiOUZÔYUV̂WiOY_iOX̀YVâjÒVR_̂OZTOm\cfaR_ÛOYfYV_̂UOSZ_UTYXUZTOeQVXQOQY�RO_ZUO
]RR_Ô\VUY]̀iOcV̂XQYTfRcgO[\XQObYiaR_UÔQỲ̀O]ROaYcRO\_cRTOURTâOY_cOXZ_cVUVZ_̂OfZ�RT_V_fOWV_ỲObYiaR_UOR}XRbUO
UQYUOUQROde_RT�̂OaYkV_fOZWÔ\XQObYiaR_UÔQỲ̀O_ZUOXZ_̂UVU\UROUQROde_RT�̂OeYV�RTOZWOY_iOZ]mRXUVZ_OUZOỲ̀OZTOY_iObZTUVZ_O
ZWOUQROlZTkObRTWZTaRcO]iOUQROSZ_UTYXUZTOZTOY_iOX̀YVâOUQROde_RTOaYiOUQR_OQY�ROYfYV_̂UOUQROSZ_UTYXUZTg

IJKLMLNL�JrRVUQRTOUQROTRn\V̂VUVZ_OWZTObYiaR_UÔUVb\̀YURcOV_O[RXUVZ_O�g�g�gwO_ZTOY_iObZTUVZ_OZWOTRUYV_RcObRTXR_UYfRÔQỲ̀O
]RXZaROc\RO\_UV̀OUQROSZ_UTYXUZTÔ\]aVÛOUZOUQROSZ_̂UT\XUVZ_OuY_YfRT�

Lp Y_OYWWVcY�VUOUQYUOỲ̀ObYiTZ̀̀ ĵO]V̀̂̀OWZTOaYURTVỲ̂OY_cORn\VbaR_UjOY_cOZUQRTOV_cR]URc_R̂̂OXZ__RXURcOeVUQO
UQROeZTkOWZTOeQVXQOUQROde_RTOZTOUQROde_RT�̂ObTZbRTUiOaVfQUOV_OY_iOeYiO]ROTR̂bZ_̂V]̀RjOQY�RO]RR_ObYVcO
ZTOZUQRTeV̂RÔYUV̂WVRcjOUQROWZTaOZWOeQVXQOeV̀̀O]ROUQROX\TTR_ÙiOY\UQZTV�RcO~q~OoZX\aR_UOt�xyjO
�SZ_UTYXUZT�̂O~WWVcY�VUOZWO�YiaR_UOZWOoR]ÛOY_cOS̀YVâ��

L� XZ_̂R_UOZWOỲ̀Ô\TRUVR̂jOVWOY_ijOUZÔ\XQObYiaR_UjOUQROWZTaOZWOeQVXQOeV̀̀O]ROUQROX\TTR_ÙiOY\UQZTV�RcO~q~O
oZX\aR_UOt�x�~jO�SZ_̂R_UOZWO[\TRUiOUZO�Rc\XUVZ_OV_OZTO�YTUVỲO�R̀RŶROZWO�RUYV_YfRj�O]\UOeQVXQOeV̀̀O
_ZUO]ROTRn\VTRcOVWOUQROYaZ\_UOeVUQQR̀cO\_cRTO[RXUVZ_O�g�g�gwOR}XRRĉOUQROYaZ\_UOZWOTRUYV_YfR�O

L� VWOTRn\VTRcO]iOUQROde_RTjOZUQRTOcYUYOR̂UY]̀V̂QV_fObYiaR_UOZTÔYUV̂WYXUVZ_OZWOỲ̀Ô\XQOZ]̀VfYUVZ_̂jÔ\XQOŶO
TRXRVbÛjOTR̀RŶR̂jOY_cOeYV�RT̂OZWÒVR_̂OYTV̂V_fOZ\UOZWOXZ_UTYXUOUZÔ\XQOR}UR_UOY_cOV_Ô\XQOWZTaOŶOaYiO]RO
cR̂Vf_YURcO]iOUQROde_RT�OY_c

L� Ỳ̀OTRn\VTRcOX̀ẐRZ\UOcZX\aR_Ûg

IJKLMLNL�J~̂OUQRO�\_XQOvV̂UOlZTkOV̂ÔYUV̂WYXUZTV̀iOXZab̀RURcOZTOXZTTRXURcjOUQROSZ_UTYXUZTOaYiÔ\]aVUOYOTRn\V̂VUVZ_OWZTO
bYiaR_UOZWOUQR̂ROVURâgOPQROSZ_UTYXUZTÔQỲ̀Ô\]aVUOeVUQORYXQÔ\XQOTRn\V̂VUVZ_OWZTObYiaR_UOYWWVcY�VÛjOXZ_̂R_ÛOZWO
\̂TRUijOY_cOZUQRTOcYUYOŶOcR̂XTV]RcOV_O[RXUVZ_O�g�g�g�OXZ�RTV_fOeZTkOWZTOeQVXQObYiaR_UOV̂OTRn\R̂URcgOhbZ_O
XRTUVWVXYUVZ_OZWÔ\XQOTRn\V̂VUVZ_̂O]iOUQRO~TXQVURXUOY_cOSZ_̂UT\XUVZ_OuY_YfRTjOUQROde_RTOeV̀̀OYbbTZ�ROY_cObTZabÙiO
bYiOUQROTRn\V̂VUVZ_ÒR̂̂OY_OYaZ\_UOUeZOUVaR̂OUQYUOeQVXQOV̂O_RXR̂̂YTiOUZÔYUV̂WiOY_iOX̀YVâjÒVR_̂OZTOm\cfaR_ÛOYfYV_̂UO
UQROSZ_UTYXUZTOeQVXQOQY�RO_ZUO]RR_Ô\VUY]̀iOcV̂XQYTfRcg

IJKLMLNL��lQRTROUQRO�TZmRXUOV_X̀\cR̂OQRYUV_fjOYVTOXZ_cVUVZ_V_fjOR̀RXUTVXỲjOXZaa\_VXYUVZ_jOcYUYOZTOZUQRTÔîURâOeQVXQO
YTRO_ZUOb\UOV_UZOZbRTYUVZ_OYUOUQROUVaROZWOZXX\bY_XijOYÔ\aÔQỲ̀O]ROeVUQQR̀cO\_UV̀OUQR̂RÔîURâOQY�ROZbRTYURcOUZOUQRO
fR_RTỲÔYUV̂WYXUVZ_OZWOUQRO~TXQVURXUgOPQROSZ_UTYXUZTÔQỲ̀ObTZ�VcROXZab̀RURÔUYTUO\bOY_cOXZaaV̂̂VZ_V_fOZWOUQRÔîURâO
eVUQOYOcRUYV̀RcOXQRXkÒV̂UOŶOTRXZaaR_cRcO]iOUQRORn\VbaR_UOZTÔîURaOaY_\WYXU\TRTgOPQROTRUYV_RcOYaZ\_UÔQỲ̀O
YbbTZ}VaYUROWV�RObRTXR_UO{��|OZWOUQROXẐUOZWOUQRÔîURâOŶOcRURTaV_RcO]iOUQROXẐUO]TRYkcZe_Ô\]aVUURcgOPQRO
f\YTY_Ui�eYTTY_UiObRTVZcOWZTÔ\XQÔîURâOeV̀̀O_ZUOXZaaR_XRO\_UV̀OYWURTÔ\XQO~TXQVURXUOYbbTZ�Ỳg

IJKLMLNLNOPQROSZ_UTYXUZTÔQỲ̀OXZab̀RUROUQRO�\_XQOvV̂UOlZTkOWZTOUQRO�TZmRXUO_ZÒYURTOUQY_O�xOcYîOYWURTO[\]̂UY_UVỲO
SZab̀RUVZ_OZWOUQRO�TZmRXUgOPQROSZ_UTYXUZTÔQỲ̀O]ROW\̀̀iÒVY]̀ROUZOUQROde_RTOWZTOỲ̀OcYaYfR̂Ô\WWRTRcO]iOUQROde_RTOŶO
YOTR̂\̀UOZWOcR̀YiOV_OYXQVR�V_fOWV_ỲOXZab̀RUVZ_OZWOUQROlZTkjOV_X̀\cV_fOeVUQZ\UÒVaVUYUVZ_jOYccVUVZ_ỲOYTXQVURXU\TỲOY_cO
XZ_̂UT\XUVZ_OaY_YfRaR_UOWRR̂OTR̀YURcOUZOR}UR_cRcÔRT�VXR̂g

IJKLML�OqWOUQRO~TXQVURXUOZTOUQROSZ_̂UT\XUVZ_OuY_YfRTOV̂OTRn\VTRcOUZOV_̂bRXUOUQROlZTkOaZTROUQY_OUeZO{�|OUVaR̂ObTVZTOUZO
XRTUVWiV_fOUQROlZTkOŶO]RV_fÔ\]̂UY_UVỲ̀iOXZab̀RUROZ_OYXXZ\_UOZWOUQROcV̂XZ�RTiOZWOZ_ROZTOaZTROVURâOUQYUOYTRO_ZUO
\̂WWVXVR_ÙiOXZab̀RURjOUQROSZ_UTYXUZTÔQỲ̀O]RÒVY]̀ROUZOUQROde_RTOWZTOUQROYaZ\_UOZWOY_iOXẐÛjOYccVUVZ_ỲOWRR̂OZTO
XZabR_̂YUVZ_Oc\ROWTZaOZTObYVcO]iOUQROde_RTOUZOUQRO~TXQVURXUOY_c�ZTOUQROSZ_̂UT\XUVZ_OuY_YfRTOWZTOUQROYccVUVZ_ỲO
V_̂bRXUVZ_̂gO

IJKLKJ�������J���������J �J¡¢£
IJKLKLpOPQROde_RTOaYiOZXX\biOZTO\̂ROY_iOXZab̀RURcOZTObYTUVỲ̀iOXZab̀RURcObZTUVZ_OZWOUQROlZTkOYUOY_iÔUYfROeQR_O
\̂XQObZTUVZ_OV̂OcR̂Vf_YURcO]iÔRbYTYUROYfTRRaR_UOeVUQOUQROSZ_UTYXUZTjObTZ�VcRcÔ\XQOZXX\bY_XiOZTO\̂ROV̂OXZ_̂R_URcOUZO
]iOUQROV_̂\TRTOŶOTRn\VTRcO\_cRTO[RXUVZ_Owwg�gwg�OY_cOY\UQZTV�RcO]iOb\]̀VXOY\UQZTVUVR̂OQY�V_fOm\TV̂cVXUVZ_OZ�RTOUQRO
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IJKLMNOPQRSNTQUVJOWVXQKNNSUVYNZQKJQS[MQ\VZQNK\\MYNMQ]TMOTMJQKJQYKOQOTMQUKJOWKYQW[Q[Ŝ[OVYOWVXXZQNK\UXMOM_QUJK̀WaMaQ
OTMQb]YMJQVYaQcKYOJVNOKJQTV̀MQVNNMUOMaQWYQ]JWOWYdQOTMQJM[UKY[ŴWXWOWM[QV[[WdYMaQOKQMVNTQKeQOTM\QeKJQUVZ\MYO[_Q
JMOVWYVdMQWeQVYZ_Q[MNSJWOZ_Q\VWYOMYVYNM_QTMVO_QSOWXWOWM[_QaV\VdMQOKQOTMQfKJgQVYaQWY[SJVYNM_QVYaQTV̀MQVdJMMaQWYQ]JWOWYdQ
NKYNMJYWYdQOTMQUMJWKaQeKJQNKJJMNOWKYQKeQOTMQfKJgQVYaQNK\\MYNM\MYOQKeQ]VJJVYOWM[QJMhSWJMaQ̂ZQOTMQcKYOJVNOQ
iKNS\MYO[PQfTMYQOTMQcKYOJVNOKJQNKY[WaMJ[QVQUKJOWKYQ[Ŝ[OVYOWVXXZQNK\UXMOM_QOTMQcKYOJVNOKJQVYaQcKY[OJSNOWKYQ
jVYVdMJQ[TVXXQLKWYOXZQUJMUVJMQVYaQ[Ŝ\WOQVQXW[OQOKQOTMQkJNTWOMNOQV[QUJK̀WaMaQSYaMJQRMNOWKYQlPmPnPQcKY[MYOQKeQOTMQ
cKYOJVNOKJQOKQUVJOWVXQKNNSUVYNZQKJQS[MQ[TVXXQYKOQ̂MQSYJMV[KYV̂XZQ]WOTTMXaPQoTMQ[OVdMQKeQOTMQUJKdJM[[QKeQOTMQfKJgQ[TVXXQ
M̂QaMOMJ\WYMaQ̂ZQ]JWOOMYQVdJMM\MYOQ̂MO]MMYQOTMQb]YMJQVYaQcKYOJVNOKJQKJ_QWeQYKQVdJMM\MYOQW[QJMVNTMa_Q̂ZQaMNW[WKYQKeQ
OTMQkJNTWOMNOQVeOMJQNKY[SXOVOWKYQ]WOTQOTMQcKY[OJSNOWKYQjVYVdMJP

pqrsrstQu\\MaWVOMXZQUJWKJQOKQ[SNTQUVJOWVXQKNNSUVYNZQKJQS[M_QOTMQb]YMJ_QcKY[OJSNOWKYQjVYVdMJ_QcKYOJVNOKJ_QVYaQ
kJNTWOMNOQ[TVXXQLKWYOXZQWY[UMNOQOTMQVJMVQOKQ̂MQKNNSUWMaQKJQUKJOWKYQKeQOTMQfKJgQOKQ̂MQS[MaQWYQKJaMJQOKQaMOMJ\WYMQVYaQ
JMNKJaQOTMQNKYaWOWKYQKeQOTMQfKJgP

pqrsrsvQwYXM[[QKOTMJ]W[MQVdJMMaQSUKY_QUVJOWVXQKNNSUVYNZQKJQS[MQKeQVQUKJOWKYQKJQUKJOWKY[QKeQOTMQfKJgQ[TVXXQYKOQNKY[OWOSOMQ
VNNMUOVYNMQKeQfKJgQYKOQNK\UXZWYdQ]WOTQOTMQJMhSWJM\MYO[QKeQOTMQcKYOJVNOQiKNS\MYO[P

pqrsrsx�oTMQcKYOJVNOKJQ[TVXXQNKKUMJVOMQ]WOTQOTMQb]YMJQWYQKJaMJQOKQ\VgMQUKJOWKY[QKeQOTMQIJKLMNOQV̀VWXV̂XMQV[Q[KKYQV[Q
UK[[ŴXMP

pqrsrsxyzQoTMQIJKLMNOQ[WOMQVYaQ̂SWXaWYd[_Q]TMOTMJQ]KJgQKeQOTMQcKYOJVNOKJQW[QUVJOWVXXZQKJQeSXXZQNK\UXMOMaQKJQYKO_QVJMQ
UJKUMJOZQKeQOTMQb]YMJQ]TKQ[TVXXQTV̀MQNMJOVWYQJWdTO[QVYaQUJẀWXMdM[QWYQNKYYMNOWKYQ]WOTQS[MQKeQ[V\MP

pqrsrsxst{RTKSXaQOTMJMQ̂M_QWYQOTMQKUWYWKYQKeQOTMQkJNTWOMNOQKJQcKY[OJSNOWKYQjVYVdMJ_QSY]VJJVYOMaQaMXVZQKYQUVJOQKeQVYZQ
cKYOJVNOKJQWYQNK\UXMOWKYQKeQWYNK\UXMOMQKJQaMeMNOẀMQ]KJgQKJQKOTMJQcKYOJVNOQJMhSWJM\MYO[_QVYaQOTMQkJNTWOMNOQ[KQ
NMJOWeWM[_QOTMQb]YMJQ\VZQTV̀MQeSXXQKJQUVJOWVXQS[MQVYaQKNNSUVYNZQKeQVYZQKJQVXXQUKJOWKY[QKeQ̂SWXaWYd[QV[QJMhSWJMaQeKJQ
\K̀WYdQWYQKJQWY[OVXXWYdQeSJYWOSJM_QeW|OSJM[_Q[SUUXWM[_QKJQMhSWU\MYOQVYaQeKJQdMYMJVXQNXMVYWYdQVYaQ\VWYOMYVYNMQ]KJgPQuYQ
[SNTQM̀MYO_QOTMQcKYOJVNOKJQ]TK[MQSYeWYW[TMaQ]KJgQW[QaKYMQ[Ŝ[MhSMYOQOKQWY[OVXXVOWKYQKeQeSJYWOSJM_QeW|OSJM[_QMhSWU\MYO_Q
MONP_Q[TVXXQ̂MQJM[UKY[ŴXMQeKJQOTMQUJM̀MYOWKYQKeQVYZQaV\VdMQOKQ[SNTQWY[OVXXVOWKYPQRSNTQS[MQKJQKNNSUVYNZQ̂ZQOTMQb]YMJQ
[TVXXQWYQYKQWY[OVYNMQNKY[OWOSOMQVNNMUOVYNMQKeQVYZQKeQOTMQfKJgP

pqrsz}q~����q����������q���q~����q�������
pqrsz}szQwUKYQNK\UXMOWKYQKeQOTMQfKJg_QOTMQcKYOJVNOKJQ[TVXXQeKJ]VJaQOKQOTMQcKY[OJSNOWKYQjVYVdMJQVQ]JWOOMYQYKOWNMQOTVOQ
OTMQfKJgQW[QJMVaZQeKJQeWYVXQWY[UMNOWKYQVYaQVNNMUOVYNMQVYaQ[TVXXQVX[KQeKJ]VJaQOKQOTMQcKY[OJSNOWKYQjVYVdMJQVQeWYVXQ
cKYOJVNOKJ�[QkUUXWNVOWKYQeKJQIVZ\MYOPQwUKYQJMNMWUO_QOTMQcKY[OJSNOWKYQjVYVdMJQ]WXXQM̀VXSVOMQOTMQNK\UXMOWKYQKeQfKJgQ
KeQOTMQcKYOJVNOKJQVYaQOTMYQeKJ]VJaQOTMQYKOWNMQVYaQkUUXWNVOWKY_Q]WOTQOTMQcKY[OJSNOWKYQjVYVdMJ�[QJMNK\\MYaVOWKY[_QOKQ
OTMQkJNTWOMNOQ]TKQ]WXXQUJK\UOXZQ\VgMQ[SNTQWY[UMNOWKYPQfTMYQOTMQkJNTWOMNO_QeWYa[QOTMQfKJgQVNNMUOV̂XMQSYaMJQOTMQ
cKYOJVNOQiKNS\MYO[QVYaQOTMQcKYOJVNOQeSXXZQUMJeKJ\Ma_QOTMQcKY[OJSNOWKYQjVYVdMJQVYaQkJNTWOMNOQ]WXXQUJK\UOXZQW[[SMQVQ
eWYVXQcMJOWeWNVOMQeKJQIVZ\MYOQKJQIJKLMNOQcMJOWeWNVOMQeKJQIVZ\MYOQ[OVOWYdQOTVOQOKQOTMQ̂M[OQKeQOTMWJQgYK]XMadM_QWYeKJ\VOWKYQ
VYaQ̂MXWMe_QVYaQKYQOTMQ̂V[W[QKeQOTMWJQKY�[WOMQ̀W[WO[QVYaQWY[UMNOWKY[_QOTMQfKJgQTV[Q̂MMYQNK\UXMOMaQWYQVNNKJaVYNMQ]WOTQOTMQ
cKYOJVNOQiKNS\MYO[QVYaQOTVOQOTMQMYOWJMQ̂VXVYNMQeKSYaQOKQ̂MQaSMQOTMQcKYOJVNOKJQVYaQYKOMaQWYQOTMQeWYVXQcMJOWeWNVOMQW[QaSMQ
VYaQUVZV̂XMPQoTMQcKY[OJSNOWKYQjVYVdMJ�[QVYaQkJNTWOMNO�[QeWYVXQcMJOWeWNVOMQeKJQIVZ\MYOQKJQIJKLMNOQcMJOWeWNVOMQeKJQ
IVZ\MYOQ]WXXQNKY[OWOSOMQVQeSJOTMJQJMUJM[MYOVOWKYQOTVOQNKYaWOWKY[QXW[OMaQWYQRMNOWKYQlP��PnQV[QUJMNMaMYOQOKQOTMQ
cKYOJVNOKJ�[Q̂MWYdQMYOWOXMaQOKQeWYVXQUVZ\MYOQTV̀MQ̂MMYQeSXeWXXMaP

pqrsz}szszQueQOTMQfKJgQW[QYKOQVNNMUOMaQ̂ZQOTMQb]YMJQVeOMJQeWYVXQWY[UMNOWKYQVYaQVaaWOWKYVXQOW\MQW[QJMhSWJMaQOKQNK\UXMOMQ
WOM\[QWaMYOWeWMaQaSJWYdQOTMQeWYVXQWY[UMNOWKY_QOTMQaVOMQ[OVJOWYdQOTMQKYM�ZMVJQNKJJMNOWKYQUMJWKaQaM[NJŴMaQWYQkJOWNXMQ�nPnQ
[TVXXQ̂MQ[MOQ̂ZQOTMQkJNTWOMNOQVOQTW[QaW[NJMOWKY_Q̂SOQYKOQXVOMJQOTVYQOTMQaVOMQKeQOTMQeWYVXQcMJOWeWNVOMQeKJQIVZ\MYOPQQ

prsz}szstQueQOTMQkJNTWOMNOQVYaQOTMQcKY[OJSNOWKYQjVYVdMJQVJMQJMhSWJMaQOKQUJK̀WaMQVaaWOWKYVXQ[MJ̀WNM[_QM|OMYaQOTMQaSJVOWKYQ
KeQ[MJ̀WNM[QOKQOTMQb]YMJ_QVYa�KJQUMJeKJ\QVaaWOWKYVXQeWYVXQWY[UMNOWKY[Q̂MNVS[MQOTMQfKJgQeVWX[QOKQNK\UXZQ]WOTQOTMQ
JMhSWJM\MYO[QKeQOTMQcKYOJVNOQiKNS\MYO[_QKJQOTMQcKYOJVNOKJQaWaQYKOQNK\UXMOMQOTMQfKJgQWYQVNNKJaVYNMQ]WOTQOTMQ
NKY[OJSNOWKYQ[NTMaSXMQKJQIJKLMNOQ[NTMaSXM_QOTMQV\KSYOQKeQNK\UMY[VOWKYQUVWaQOKQOTMQkJNTWOMNOQVYaQOTMQcKY[OJSNOWKYQ
jVYVdMJQ̂ZQOTMQb]YMJQeKJQVaaWOWKYVXQ[MJ̀WNM[Q[TVXXQ̂MQaMaSNOMaQeJK\QOTMQeWYVXQUVZ\MYOQaSMQOKQOTMQcKYOJVNOKJP

pqrsz}stQ�MWOTMJQeWYVXQUVZ\MYOQYKJQVYZQJM\VWYWYdQJMOVWYMaQUMJNMYOVdMQ[TVXXQ̂MNK\MQaSMQSYOWXQOTMQcKYOJVNOKJQ[Ŝ\WO[QOKQ
OTMQkJNTWOMNOQOTJKSdTQOTMQcKY[OJSNOWKYQjVYVdMJQ���QVXXQNXK[MKSOQaKNS\MYO[QJMhSWJMaQ̂ZQOTMQcKYOJVNOQiKNS\MYO[_Q
WYNXSaWYd_Q]WOTKSOQXW\WOVOWKY_QV[�̂SWXOQaJV]WYd[_QVOOWNQ[OKNg_Q\VWYOMYVYNMQ\VYSVX_QKUMJVOWYdQWY[OJSNOWKY[QVYaQKOTMJQ
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IJKLMNOPQRSNTLUSNIRPJRVNRINWUXNSNIRLOINSRPYNRZJOPS[KPRUORKJOONKPUJOR\UPYRPYNR]JŜRUORPYNR_JSMRSNTLUSNIRV̀RPYNRa\ONSbR
cdeRKJO_USM[PUJORPY[PR[WWRQP[SPfLgbRPNQPUOhbRV[W[OKUOhR[OIRKJMMUQQUJOUOhRJ_RQ̀QPNMQbRNTLUgMNOPR[OIRJPYNSRM[PNSU[WQRY[QR
VNNORQLKKNQQ_LWẀRKJMgWNPNIR[QRSNTLUSNIRV̀RPYNRZJOPS[KPRiJKLMNOPQbRcjeR[OR[__UI[XUPRPY[PRg[̀SJWWQbRVUWWQR_JSRM[PNSU[WQR
[OIRNTLUgMNOPbR[OIRJPYNSRUOINVPNIONQQRKJOONKPNIR\UPYRPYNR]JŜR_JSR\YUKYRPYNRa\ONSRJSRPYNRa\ONSkQRgSJgNSP̀RMUhYPR
VNRSNQgJOQUVWNRJSRNOKLMVNSNIRcWNQQR[MJLOPQR\UPYYNWIRV̀Ra\ONSeRY[XNRVNNORg[UIRJSRJPYNS\UQNRQ[PUQ_UNIbRcleR[R
KNSPU_UK[PNRNXUINOKUOhRPY[PRUOQLS[OKNRSNTLUSNIRV̀RPYNRZJOPS[KPRiJKLMNOPQRPJRSNM[UORUOR_JSKNR[_PNSR_UO[WRg[̀MNOPRUQR
KLSSNOPẀRUORN__NKPR[OIR\UWWROJPRVNRK[OKNWNIRJSR[WWJ\NIRPJRNmgUSNRLOPUWR[PRWN[QPRjnRI[̀QkRgSUJSR\SUPPNOROJPUKNRY[QRVNNOR
hUXNORPJRPYNRa\ONSbRcoeR[R\SUPPNORQP[PNMNOPRPY[PRPYNRZJOPS[KPJSR̂OJ\QRJ_ROJRQLVQP[OPU[WRSN[QJORPY[PRPYNRUOQLS[OKNR\UWWR
OJPRVNRSNON\[VWNRPJRKJXNSRPYNRgNSUJIRSNTLUSNIRV̀RPYNRZJOPS[KPRiJKLMNOPQbRcpeRKJOQNOPRJ_RQLSNP̀bRU_R[ÒbRPJR_UO[WR
g[̀MNOPbRcqebRU_RSNTLUSNIRV̀RPYNRa\ONSbRJPYNSRI[P[RNQP[VWUQYUOhRg[̀MNOPRJSRQ[PUQ_[KPUJORJ_RJVWUh[PUJOQbRQLKYR[QRSNKNUgPQbR
SNWN[QNQR[OIR\[UXNSQRJ_RWUNOQbRKW[UMQbRQNKLSUP̀RUOPNSNQPQRJSRNOKLMVS[OKNQR[SUQUOhRJLPRJ_RPYNRZJOPS[KPbRPJRPYNRNmPNOPR[OIR
UORQLKYR_JSMR[QRM[̀RVNRINQUhO[PNIRV̀RPYNRa\ONSbR[OIRcreR[WWR\[SS[OPUNQR[OIRhL[S[OPNNQRSNTLUSNIRV̀RPYNRZJOPS[KPR
iJKLMNOPQsRt_R[RuLVKJOPS[KPJSRSN_LQNQRPJR_LSOUQYR[RSNWN[QNRJSR\[UXNSRSNTLUSNIRV̀RPYNRa\ONSbRPYNRZJOPS[KPJSRM[̀R
_LSOUQYR[RVJOIRQ[PUQ_[KPJS̀RPJRPYNRa\ONSRPJRUOINMOU_̀RPYNRa\ONSR[h[UOQPRQLKYRWUNOsRt_RQLKYRWUNORSNM[UOQRLOQ[PUQ_UNIR
[_PNSRg[̀MNOPQR[SNRM[INbRPYNRZJOPS[KPJSRQY[WWRSN_LOIRPJRPYNRa\ONSR[WWRMJOǸRPY[PRPYNRa\ONSRM[̀RVNRKJMgNWWNIRPJRg[̀R
UORIUQKY[ShUOhRQLKYRWUNObRUOKWLIUOhR[WWRKJQPQR[OIRSN[QJO[VWNR[PPJSOǸQkR_NNQs

vwxyz{y|yzRtOR[IIUPUJORPJRPYNRQLVMUPP[WQRSNTLUSNIRUORuNKPUJOR}s~nsdR[VJXNbRPYNRZJOPS[KPJSRQY[WWRQLVMUPRQNg[S[PNR_UO[WR
SNWN[QNRJSR\[UXNSQRJ_RWUNOR_JSRN[KYRuLVKJOPS[KPJSbRM[PNSU[WRQLggWUNSbRJSRJPYNSQR\UPYRWUNORSUhYPQR[h[UOQPRPYNR�SJ�NKPbR[OIR
QY[WWRQLVMUPR[RWUQPRJ_RQLKYRg[SPUNQs

vwxyz{y�Rt_bR[_PNSRuLVQP[OPU[WRZJMgWNPUJORJ_RPYNR]JŜbR_UO[WRKJMgWNPUJORPYNSNJ_RUQRM[PNSU[WẀRINW[̀NIRPYSJLhYROJR_[LWPRJ_R
PYNRZJOPS[KPJSRJSRV̀RUQQL[OKNRJ_RZY[OhNRaSINSQR[__NKPUOhR_UO[WRKJMgWNPUJObR[OIRPYNRZJOQPSLKPUJOR�[O[hNSR[OIR�SKYUPNKPR
QJRKJO_USMbRPYNRa\ONSRQY[WWbRLgJOR[ggWUK[PUJORV̀RPYNRZJOPS[KPJSR[OIRKNSPU_UK[PUJORV̀RPYNRZJOQPSLKPUJOR�[O[hNSR[OIR
�SKYUPNKPbR[OIR\UPYJLPRPNSMUO[PUOhRPYNRZJOPS[KPbRM[̂NRg[̀MNOPRJ_RPYNRV[W[OKNRILNR_JSRPY[PRgJSPUJORJ_RPYNR]JŜR_LWẀR
KJMgWNPNIbRKJSSNKPNIbR[OIR[KKNgPNIsRt_RPYNRSNM[UOUOhRV[W[OKNR_JSR]JŜROJPR_LWẀRKJMgWNPNIRJSRKJSSNKPNIRUQRWNQQRPY[OR
SNP[UO[hNRQPUgLW[PNIRUORPYNRZJOPS[KPRiJKLMNOPQbR[OIRU_RVJOIQRY[XNRVNNOR_LSOUQYNIbRPYNR\SUPPNORKJOQNOPRJ_RPYNRQLSNP̀RPJR
g[̀MNOPRJ_RPYNRV[W[OKNRILNR_JSRPY[PRgJSPUJORJ_RPYNR]JŜR_LWẀRKJMgWNPNIR[OIR[KKNgPNIRQY[WWRVNRQLVMUPPNIRV̀RPYNR
ZJOPS[KPJSRPJRPYNR�SKYUPNKPRPYSJLhYRPYNRZJOQPSLKPUJOR�[O[hNSRgSUJSRPJRKNSPU_UK[PUJORJ_RQLKYRg[̀MNOPsRuLKYRg[̀MNOPRQY[WWR
VNRM[INRLOINSRPNSMQR[OIRKJOIUPUJOQRhJXNSOUOhR_UO[WRg[̀MNOPbRNmKNgPRPY[PRUPRQY[WWROJPRKJOQPUPLPNR[R\[UXNSRJ_RZW[UMQs

vwxyz{y�R�YNRM[̂UOhRJ_R_UO[WRg[̀MNOPR
��������������������
V̀RPYNRa\ONSRQY[WWROJPRKJOQPUPLPNR[R\[UXNSRJ_RKW[UMQbRK[LQNQRJ_R[KPUJObRI[M[hNQRJSRKJMgW[UOPQRV̀RPYNRa\ONSs

vwxyz{y�R�KKNgP[OKNRJ_R_UO[WRg[̀MNOPRV̀RPYNRZJOPS[KPJSbR[RuLVKJOPS[KPJSRJSRM[PNSU[WRQLggWUNSRQY[WWRKJOQPUPLPNR[R\[UXNSR
J_RKW[UMQRV̀RPY[PRg[̀NNRNmKNgPRPYJQNRgSNXUJLQẀRM[INRUOR\SUPUOhRUOR[KKJSI[OKNR\UPYR�SPUKWNR~oR[OIRUINOPU_UNIRV̀RPY[PR
g[̀NNRUOR\SUPUOhR[QRLOQNPPWNIR[PRPYNRPUMNRJ_RPYNR_UO[WR�ggWUK[PUJOR_JSR�[̀MNOPs

vwxyz{y�R�PR[ÒRPUMNR[RWUNORUQR_UWNIR[h[UOQPRPYNR�SJ�NKPR_LOIQbRPYNRa\ONSRM[̀RINM[OIRPY[PRPYNRZJOPS[KPJSRIUQKY[ShNRQ[UIR
WUNObRPYSJLhYRVJOIUOhRJSRJPYNS\UQNbR[OIRPYNRZJOPS[KPJSRMLQPRJVP[UORPYNRIUQKY[ShNRJ_RQ[UIRWUNOR\UPYUORQNXNORcqeRI[̀QRJ_R
QLKYRINM[OIR[PRPYNRZJOPS[KPJSkQRQJWNRKJQPR[OIRNmgNOQNbR[OIR[PROJRKJQPRPJRPYNRa\ONSsRt_R[ÒRWUNORJSRJPYNSRNOKLMVS[OKNR
SNTLUSNIRPJRVNRSNMJXNIR[PRPYNRZJOPS[KPJSkQRQJWNRKJQPR[OIRNmgNOQNRgLSQL[OPRPJRPYUQRuNKPUJORUQROJPRIUQKY[ShNIRJ_RSNKJSIR[QR
[_JSNQ[UIbRPYNRa\ONSRQY[WWRY[XNRPYNRSUhYPRPJRP[̂NRQLKYR[KPUJOR[QRPYNRa\ONSRQY[WWRINNMR[ggSJgSU[PNRc\YUKYRQY[WWRUOKWLINR
PYNRSUhYPRPJRK[LQNRQLKYRWUNORJSRJPYNSRNOKLMVS[OKNRPJRVNRK[OKNWNIR[OIRIUQKY[ShNIRJ_RSNKJSIebR[OIRUORQLKYRNXNOPbR[WWRKJQPQR
[OIRNmgNOQNQRUOKLSSNIRV̀RPYNRa\ONSRUORKJOONKPUJORPYNSN\UPYRcUOKWLIUOhbR\UPYJLPRWUMUP[PUJObRgSNMULMQR_JSR[ÒRVJOIR
_LSOUQYNIRUORKJOONKPUJORPYNSN\UPYbR[OIRSN[QJO[VWNR[PPJSOǸQkR_NNQb
KJLSPRKJQPQR[OIRIUQVLSQNMNOPQebRQY[WWRVNRg[UIRV̀RPYNRZJOPS[KPJSRPJRPYNRa\ONSRJORINM[OIRJSbR[PRPYNRJgPUJORJ_RPYNRa\ONSbR
INILKPNIR_SJMR[ÒRg[̀MNOPRPYNORILNRJSRPYNSN[_PNSRVNKJMUOhRILNR_SJMRPYNRa\ONSRPJRPYNRZJOPS[KPJSRUOR[KKJSI[OKNR\UPYR
PYNRgSJXUQUJOQRJ_RPYNQNR�NONS[WRZJOIUPUJOQs

vwxyz{y���mUQPUOhR\[SS[OPUNQRQY[WWROJPRINgSUXNRPYNRa\ONSRJ_R[ÒRK[LQNRJ_R[KPUJObRSUhYPbRJSRSNMNÌRJPYNS\UQNR[X[UW[VWNR
_JSRVSN[KYRJ_R[ÒRJ_RPYNRgSJXUQUJOQRJ_RPYNRZJOPS[KPRiJKLMNOPQsR�YNRgNSUJIQRSN_NSSNIRPJR[VJXNRQY[WWROJPRVNRKJOQPSLNIR[QR
WUMUP[PUJOQRJORPYNRPUMNRUOR\YUKYRPYNRa\ONSRM[̀RgLSQLNR[ÒRQLKYR[KPUJObRSUhYPRJSRSNMNÌs

vwxyz{y�R�YNRZJOPS[KPJSRQY[WWR[KYUNXNR_UO[WRKJMgWNPUJORJ_R[WWR]JŜbRUOKWLIUOhbR\UPYJLPRWUMUP[PUJObRKJSSNKPUJORJ_R
gLOKYfWUQPRUPNMQbRgSNg[S[PUJOR[OIRINWUXNS̀RJ_R[WWRM[OL[WQbRgSNQNOP[PUJORJ_RPS[UOUOhR[OIRKJMgWNPUJORJ_R_UO[WRg[gNSR
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IJKLMIIMNOIPONQPRSQTUPQVSOPWXPYSZIP[NRRN\MO]PQVTPYSQTPN[P̂JKIQSOQMSRP_NL̀ RTQMNOaPbOPQVTPTcTOQPQVTP_NOQUSdQNUPIVSRRP[SMRP
QNPSdVMTcTP[MOSRPdNL̀ RTQMNOPN[PQVTPeNUfP\MQVMOPIJdVPSP̀TUMNYPN[PQMLTgPQVTP_NOQUSdQNUPSOYPQVTP_NOQUSdQNUhIPIJUTQZgPM[P
SOZgPIVSRRPKTPRMSKRTP[NUPSOYPIVSRRPUTMLKJUITPQVTPi\OTUP[NUPSOZPSOYPSRRP[TTIP̀SMYPQNPQVTPjUdVMQTdQPSOYP_NOIQUJdQMNOP
kSOS]TUPSOYPNQVTUPTl̀TOITIPLSYTPOTdTIISUZPKZPQVTP_NOQUSdQNUhIP[SMRJUTaPjYYMQMNOSRP[TTIPSOYPTl̀TOITIPIVSRRPKTP
dVSU]TYPKZPQVTPi\OTUPS]SMOIQPSOZPmMOSRPnSZLTOQPYJTPNUP\VMdVPLSZPKTdNLTPYJTPQNPQVTP_NOQUSdQNUgPSOYPQVTP_NOQUSdQNUP
IVSRRP̀UNL̀ QRZP̀SZPNUPUT[JOYPQVTPi\OTUPQVTPTldTIIgPM[PSOZgPJ̀NOPQVTPi\OTUhIP\UMQQTOPUToJTIQa

pqrstuvwxywwwzq{rvtrs{|w{}wzvq~{|~wp|�wzq{zvqr�
�wxy�xw~�����wz����������w���wz�������
�VTP_NOQUSdQNUPIVSRRPKTPUTÌNOIMKRTP[NUPMOMQMSQMO]gPML̀ RTLTOQMO]gPYMUTdQMO]gPdNOQUNRRMO]gPLSMOQSMOMO]gPSOYPIJ̀TUcMIMO]P
SRRPIS[TQZP̀UTdSJQMNOIPSOYP̀UN]USLIPMOPdNOOTdQMNOP\MQVPQVTP̀TU[NULSOdTPN[PQVTP_NOQUSdQaP�VTP_NOQUSdQNUPIVSRRPIJKLMQP
QVTP_NOQUSdQNUhIPIS[TQZP̀UN]USLPQNPQVTP_NOIQUJdQMNOPkSOS]TUP[NUPUTcMT\PSOYPdNNUYMOSQMNOP\MQVPQVTPIS[TQZP̀UN]USLIPN[P
NQVTUP_NOQUSdQNUIaP�VTP_NOIQUJdQMNOPkSOS]TUhIPUTÌNOIMKMRMQMTIP[NUPUTcMT\PSOYPdNNUYMOSQMNOPN[PIS[TQZP̀UN]USLIPIVSRRP
ONQPTlQTOYPQNPYMUTdQPdNOQUNRPNcTUPNUPdVSU]TPN[PQVTPSdQIPNUPNLMIIMNOIPN[PQVTP_NOQUSdQNUIgP̂JKdNOQUSdQNUIgPS]TOQIPNUP
TL̀ RNZTTIPN[PQVTP_NOQUSdQNUIPNUP̂JKdNOQUSdQNUIgPNUPSOZPNQVTUP̀TUINOIP̀TU[NULMO]P̀NUQMNOIPN[PQVTPeNUfPSOYPONQPYMUTdQRZP
TL̀ RNZTYPKZPQVTP_NOIQUJdQMNOPkSOS]TUaP�VTP_NOQUSdQNUhIPIS[TQZP̀UTdSJQMNOIPSOYP̀UN]USLIPIVSRRPMOdRJYTPÌTdM[MdPIQT̀IP
YTIM]OTYPQNPLMOMLM�TPQVTPUMIfPN[PdNOQUSdQMO]PNUPÌUTSYPN[P_i�b����gPMOdRJYMO]P̀UNcMIMNOPN[PSRRPS̀ ÙǸUMSQTP̀TUINOSRP
ÙNQTdQMcTPToJM̀LTOQgPINdMSRPYMIQSOdMO]gPScNMYMO]PIQSdfMO]PN[PQUSYTIgPSOYPNQVTUPUTSINOSKRTP̀UTdSJQMNOIa

�wxy�x�xPnUMNUPQNPKT]MOOMO]PSOZPeNUfgPQVTP_NOQUSdQNUPIVSRRPIJKLMQPSPdǸZPN[PMQIPdNÙNUSQTPIS[TQZP̀RSOPQNPQVTPi\OTUPSOYP
QVTP_NOIQUJdQMNOPkSOS]TUaP�\NP���P\TTfIPS[QTUPUTdTM̀QPN[PQVTP�NQMdTPQNPnUNdTTYgPQVTP_NOQUSdQNUPIVSRRP̀UNcMYTPSPIMQTP
IS[TQZPRN]MIQMdIP̀RSOPQNPQVTP_NOIQUJdQMNOPkSOS]TUaP�VTPIMQTPIS[TQZPRN]MIQMdIP̀RSOPIVNJRYPLMOMLSRRZPMOdRJYTPRNdSQMNOIPN[P
QVTPQTL̀ NUSUZP[TOdTPSOYP]SQTIgPQUS[[MdP̀RSOIP[NUPYTRMcTUMTIPSOYPUTLNcSRIgPUT[JITPdNOQSMOTUPRNdSQMNOIgPdUSOTPRNdSQMNOIgP
M̀dfPRNdSQMNOIgPKNNLPUSYMJLgPSOYPRM[QPRNdSQMNOIgPIQNdf̀MRTIgPQNMRTQPRNdSQMNOIgPIMQTP\SQTUPSOYP̀N\TUPRNdSQMNOIgPSOYPIS[TQZaP
�VMIP̀RSOPIVSRRPSRINPIVN\PQVTPRNdSQMNOPN[PSRRPIQS]MO]PSOYPIQNUS]TPSUTSIgPdRTSURZPIT̀SUSQMO]PdNOIQUJdQMNOPSOYPIdVNNRPSUTSIaP
�VTPRN]MIQMdSRPMO[NULSQMNOPUT̀UTITOQTYPKZPQVTPdNOIQUJdQMNOPYNdJLTOQIPIVSRRPITUcTPSIPSPLMOMLSRP]JMYTaP�VTP_NOQUSdQNUP
MIPUToJMUTYPQNPIJKLMQPMQIPdNÙNUSQTPIS[TQZP̀NRMdZP\MQVMOPQTOP��X�PYSZIPN[PUTdTM̀QPN[PQVTP�NQMdTPQNPnUNdTTYaP̂SMYP̀NRMdZP
LJIQPLMOMLSRRZPLTTQPî �jPIQSOYSUYIPSOYPYT[MOTPYTQSMRIPdNOdTUOMO]PQVTPLSMOQTOSOdTPN[PSPIS[TP\NUfPTOcMUNOLTOQaP�VTP
_NOQUSdQNUPIVSRRPLSfTPQVTP̀SUQMdM̀SQMNOPN[PMQIP̂JKdNOQUSdQNUIPMOPMQIPIS[TQZP̀UN]USLPLSOYSQNUZaPjPRMIQPN[PfTZP̀TUINOOTRgP
\MQVPSYYUTIITIPSOYPQTRT̀VNOTPOJLKTUIP[NUPTLTU]TOdZP̀JÙNITIPIVSRRPKTP[NU\SUYTYPQNPQVTP_NOIQUJdQMNOPkSOS]TUPSOYP
jUdVMQTdQaP�VTPi\OTUPSOYPQVTP_NOIQUJdQMNOPkSOS]TUPIVSRRPTIQSKRMIVPSP[MUTPdNNUYMOSQMNOP̀UNdTYJUTPSOYPIVSRRP[NU\SUYP
ISLTPQNPQVTP_NOQUSdQNUP[NUPMQIPJITPYJUMO]PQVTP̀TU[NULSOdTPN[PMQIPeNUfa

�wxy�x��P�VTP_NOQUSdQNUPIVSRRP̀UNcMYTPMQIPN\OP_i�b����P̂S[TQZPnRSOPQNPQVTPi\OTUP̀UMNUPQNPQVTPIQSUQPN[PSOZP\NUfaP�VTP
_NOQUSdQNUPIVSRRPYTIM]OSQTPSP̀TUINOPNOPMQIPIQS[[PQNPKTPUTÌNOIMKRTP[NUPLNOMQNUMO]PQVTP\TSUMO]PN[Pnn�PKZPTSdVP̀TUINOPNOP
IMQTP\NUfMO]P\MQVPNUP[NUPQVTP_NOQUSdQNUaP�VTP_NOQUSdQNUPIVSRRPIQUMdQRZP[NRRN\PSOYPTOIJUTPQVSQPMQIPIJKdNOQUSdQNUIP[NRRN\P
QVTP_NOQUSdQNUhIP_i�b����P̂S[TQZPnRSOPSIP\TRRPSIPSRRPS̀ R̀MdSKRTP_TOQTUP[NUP�MITSITP_NOQUNRP]JMYTRMOTIPSOYP[TYTUSRgP
IQSQTPSOYPRNdSRPNUYTUIPSOYPYMUTdQMcTIa

�wxy��w~�����w��wz������w���wz�� ����
�wxy���xP�VTP_NOQUSdQNUPIVSRRPQSfTPOTdTIISUZP̀UTdSJQMNOIP[NUPIS[TQZPN[gPSOYPIVSRRP̀UNcMYTPUTSINOSKRTP̀UNQTdQMNOPQNP
ÙTcTOQPYSLS]TgPMO¡JUZgPMO[TdQMNOPNUPTl̀NIJUTPQNP_i�b����gPNUPRNIIPQN

�x TL̀ RNZTTIPNOPQVTPeNUfPSOYPNQVTUP̀TUINOIP\VNPLSZPKTPS[[TdQTYPQVTUTKZ¢
�� QVTPeNUfPSOYPLSQTUMSRIPSOYPToJM̀LTOQPQNPKTPMOdNÙNUSQTYPQVTUTMOgP\VTQVTUPMOPIQNUS]TPNOPNUPN[[PQVTPIMQTgP

JOYTUPdSUTgPdJIQNYZgPNUPdNOQUNRPN[PQVTP_NOQUSdQNUgPSP̂JKdNOQUSdQNUgPNUPSP̂JK�IJKdNOQUSdQNU¢
�£ QVTPi\OTUhIPUTSRPSOYP̀TUINOSRP̀UǸTUQZPSOYPNQVTUP̀UǸTUQZPSQPQVTPIMQTPNUPSY¡SdTOQPQVTUTQNgPIJdVPSIPQUTTIgP

IVUJKIgPRS\OIgP\SRfIgP̀ScTLTOQIgPUNSY\SZIgPIQUJdQJUTIPSOYPJQMRMQMTIPONQPYTIM]OSQTYP[NUPUTLNcSRgP
UTRNdSQMNOPNUPUT̀RSdTLTOQPMOPQVTPdNJUITPN[PdNOIQUJdQMNO¢

�¤ dNOIQUJdQMNOPNUPǸTUSQMNOIPKZPQVTPi\OTUgP̂T̀SUSQTP_NOQUSdQNUIgPNUPNQVTUP_NOQUSdQNUI¢PSOY
�¥ QVTPTlMIQMO]PKJMRYMO]IPSOYP̀UTLMITIPMOPQVTPcMdMOMQZPN[PNUPS[[TdQTYPKZPQVTP_NOQUSdQNUhIPǸTUSQMNOIa

�wxy���x�¦P̂S[TPSddTIIPQNPSOYPT]UTIIP[UNLPSOZPKJMRYMO]PJOYTUPdNOIQUJdQMNOPSIP̀SUQPN[PQVMIP_NOQUSdQgPNUPSOZPTlMIQMO]P
KJMRYMO]PMOP\VMdVPeNUfPMIPKTMO]PYNOTPJOYTUPQVMIP_NOQUSdQgPIVSRRPKTPLSMOQSMOTYPSOYPUTLSMOPJOTOdJLKTUTYPKZPQVTP
_NOQUSdQNUPMOPSddNUYSOdTP\MQVPSRRPS̀ R̀MdSKRTPdNYTIgPUJRTIPSOYPUT]JRSQMNOIPN[PSJQVNUMQMTIPVScMO]P¡JUMIYMdQMNOPNOPQVTP
eNUfaP�VTP_NOQUSdQNUPSOYPMQIP̂JKdNOQUSdQNUIPIVSRRPdNǸTUSQTPMOPLSMOQSMOMO]PQVMIPdNOYMQMNOaP§NSY\SZIgP̀SQVIgP\SRfIgP
TlMQIgPITUcMdTPYUMcTIPSOYPNQVTUPSUTSIPIVSRRPUTLSMOPJONKIQUJdQTYPSOYPIVSRRPKTPLSMOQSMOTYPMOPSPIS[TPSOYPISQMI[SdQNUZP
dNOYMQMNOgP[NUPSRRP̀TUINOIPJIMO]PQVTPKJMRYMO]PSOYP̀UTLMITIaPkSQTUMSRIPIVSRRPONQPKTPIQNUTYP̀UNLMIdJNJIRZPSKNJQPQVTPIMQTPNUP
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IJKLMNKOPIQRIJSTKOPLKUMVQQKONKWVXNYPQQZKUL[XNRKIJKVXNVUK\MIWMK\IQQKJ[LKIJLNXYNXNK\ILMK]NRNULXIVJKLXVYYIWK[XK\ILMKVWWNUUKL[K
VJRKNSXNUUKYX[̂ KVR_VWNJLK]X[]NXLINUKVJRKPUNK[YKLMNKOPIQRIJS̀KaMNKb[JLXVWL[XKUMVQQK]X[cIRNKVJRK̂VIJLVIJKUPWMKLN̂][XVXZK
d[XeKVUK̂VZKONKXNfPIXNRKY[XKLMNK]X[LNWLI[JK[YKILUKYIJIUMNRKd[XeK\MNXNKQIVOQNKL[KIJ_PXZ̀KaMNKb[JLXVWL[XK\IQQKONK
XNU][JUIOQNKY[XKVQQK[YKILUKd[XeTK̂VLNXIVQUKVJRKNfPI]̂ NJLKLMVLK̂VZKONKRV̂VSNRK[XKUL[QNJKRPXIJSKLMNKRPXVLI[JK[YKLMNK
b[JLXVWLKVJRKPJLIQKLMNKd[XeKIUKVWWN]LNRKOZKLMNKg\JNX̀KaMNKb[JLXVWL[XKUMVQQK̂VeNKS[[RKVJZKUPWMKRV̂VSNK[XKQ[UUK
\ILM[PLKNh]NJUNKL[KLMNKg\JNX̀KaMNKb[JLXVWL[XKUMVQQKJ[LK]NX̂ILKPJJNWNUUVXZKMViVXRUKL[KONKWXNVLNRKJ[XK]NX̂ILKLMN̂KL[K
W[JLIJPNKIYKLMNZKVXNKRIUW[cNXNR̀KaMNKb[JLXVWL[XjUKUL[XVSNKVJRKULVSIJSKVXNVUKUMVQQKONK[JQZKIJKQ[WVLI[JUKVUUISJNRK[XK
V]]X[cNRKOZKLMNKg\JNXKVJRKkXWMILNWLKVJRK̂VZKONKXNfPIXNRKL[KONKXNQ[WVLNRKOZKLMNKb[JLXVWL[XKVUKOPIQRIJSK[WWP]VJWZK[XK
PUNKWMVJSNUKRPXIJSKLMNKW[PXUNK[YKLMNKd[XèKaMIUKXNQ[WVLI[JK\IQQKONKR[JNKOZKLMNKb[JLXVWL[XKVLKJ[KVRRILI[JVQKW[ULKL[KLMNK
g\JNX̀

lmnopqpqKaMNKb[JLXVWL[XKUMVQQKW[̂ ]QZK\ILMTKVJRKSIcNKJ[LIWNUKXNfPIXNRKOZTKV]]QIWVOQNKQV\UTKULVLPLNUTK[XRIJVJWNUTKW[RNUTK
XPQNUKVJRKXNSPQVLI[JUTKVJRKQV\YPQK[XRNXUK[YK]POQIWKVPLM[XILINUTKONVXIJSK[JKUVYNLZK[YK]NXU[JUK[XK]X[]NXLZK[XKLMNIXK
]X[LNWLI[JKYX[̂ KRV̂VSNTKIJ_PXZTK[XKQ[UÙ

lmnopqpqpnKaMNKb[JLXVWL[XKVWeJ[\QNRSNUKLMVLKLMNKrVO[XKrV\K[YKLMNKsLVLNK[YKtN\Ku[XeTKVJRKXNSPQVLI[JUKVR[]LNRK
LMNXNPJRNXTK]QVWNKP][JKO[LMKLMNKg\JNXKVJRKLMNKb[JLXVWL[XKWNXLVIJKRPLINUKVJRKLMVLKQIVOIQILZKY[XKYVIQPXNKL[KW[̂ ]QZK
LMNXN\ILMKIUKÎ][UNRK[JKO[LMKLMNKg\JNXKVJRKLMNKb[JLXVWL[XKXNSVXRQNUUK[YKLMNIXKXNU]NWLIcNKYVPQL̀KaMNKb[JLXVWL[XKMNXNOZK
VSXNNUKLMVLTKVUKONL\NNJKLMNKg\JNXKVJRKLMNKb[JLXVWL[XTKLMNKb[JLXVWL[XKIUKU[QNQZKXNU][JUIOQNKY[XKW[̂ ]QIVJWNK\ILMKVQQKUPWMK
QV\UKVJRKXNSPQVLI[JUKÎ][UNRKY[XKLMNK]X[LNWLI[JK[YK]NXU[JUK]NXY[X̂IJSKLMNKb[JLXVWL̀KaMNKb[JLXVWL[XKUMVQQKIJRN̂JIYZK
VJRKM[QRKMVX̂QNUUKLMNKg\JNXK[YKVJRKYX[̂ KVJZKVJRKVQQKQIVOIQILZKY[XKcI[QVLI[JK[YKUPWMKQV\UKVJRKXNSPQVLI[JUKVJRKUMVQQK
RNYNJRKVJZKWQVÎUK[XKVWLI[JUK\MIWMK̂VZKONKOX[PSMLKVSVIJULKLMNKg\JNXKVUKLMNKXNUPQLKLMNXN[ỲKvJKLMNKNcNJLKLMVLKLMNK
b[JLXVWL[XKUMVQQKYVIQK[XKXNYPUNKL[KRNYNJRKVJZKUPWMKVWLI[JTKLMNKb[JLXVWL[XKUMVQQKONKQIVOQNKL[KLMNKg\JNXKY[XKVQQKW[ULUK[YKLMNK
g\JNXKIJKRNYNJRIJSKUPWMKWQVÎK[XKVWLI[JKVJRKVQQKW[ULUK[YKLMNKg\JNXTKIJWQPRIJSKVLL[XJNZjUKYNNTKIJKXNW[cNXIJSKUPWMK
RNYNJUNKW[ULUKYX[̂ KLMNKb[JLXVWL[X̀

lmnopqpqpqKkQQKQVO[XNXUTK\[XeNXUTKVJRK̂NWMVJIWUKN̂]Q[ZNRKIJKLMNK]NXY[X̂VJWNK[YKLMNKd[XeK[YKLMIUKwX[_NWLKUMVQQKONK
WNXLIYINRKVUKMVcIJSKUPWWNUUYPQQZKW[̂ ]QNLNRKVKW[PXUNKIJKW[JULXPWLI[JKUVYNLZKVJRKMNVQLMKV]]X[cNRKOZKLMNKxJILNRKsLVLNUK
yN]VXL̂NJLK[YKrVO[XjUKgWWP]VLI[JVQKsVYNLZKVJRKzNVQLMKkR̂ IJIULXVLI[JKLMVLKIUKVLKQNVULK{|KM[PXUKIJKRPXVLI[J̀KaMNK
b[JLXVWL[XKVJRKILUKsPOW[JLXVWL[XUKUMVQQKW[JRPWLKLMNIXK[]NXVLI[JKIJKVWW[XRVJWNK\ILMKLMNKsVYNLZK}PIRNUKY[XKb[JULXPWLI[JK
VUKIUUPNRKOZKsLVLNK~RPWVLI[JKyN]VXL̂NJLTKVJRKLMNKb[JLXVWL[XjUKUVYNLZK]X[SXV̂`

lmnopqpqp�KkQQKUVYNLZKNfPI]̂ NJLKIJWQPRIJSKMVXRKMVLUTK\NVLMNXK]X[LNWLIcNKSNVXKVJRKww~KXNfPIXNRKY[XKLMNKb[JLXVWL[XKL[K
]NXY[X̂KILUKd[XeKVXNKL[KONKUP]]QINRKOZKLMNKb[JLXVWL[XK[XKILUKsPOW[JLXVWL[XÙKdILMIJKLMNKRNUISJVLNRKW[JULXPWLI[JKVXNVUTK
LMNKb[JLXVWL[XjUKN̂]Q[ZNNUTKUP]NXIJLNJRNJLUTK[XK[LMNXKVSNJLUTKVJRKILUKsPOW[JLXVWL[XUTKN̂]Q[ZNNUTKUP]NXIJLNJRNJLUTK[XK
[LMNXKVSNJLUKVXNKXNfPIXNRKL[K\NVXKMVXRKMVLUKVJRK[LMNXKXNfPIXNRK[XKNUUNJLIVQKUVYNLZKNfPI]̂ NJL̀K~VWMK]NXU[JKUNNJK\ILM[PLK
VKMVXRKMVLTK[XK[LMNX\IUNKYVIQIJSKL[KW[̂ ]QZK\ILMKLMIUKXNfPIXN̂NJLTK\IQQKONK[XRNXNRKL[KQNVcNKLMNKwX[_NWL̀Kt[K]XI[XK\VXJIJSUK
\IQQKONKSIcNJKOZKLMNKg\JNXTKb[JULXPWLI[JK�VJVSNXK[XKkXWMILNWL̀KaMNKb[JLXVWL[XKVJRKILUKsPOW[JLXVWL[XUKUMVQQKONKU[QNQZK
XNU][JUIOQNKY[XK̂VeIJSKP]KVJRK]VZIJSKY[XKVJZKQ[UUK[YK]X[RPWLI[JK[XKXNfPIXNRK]X[SXNUUKXNUPQLIJSKYX[̂ KLMNKXN̂[cVQK[YK
]NXU[JJNQKYX[̂ KLMNKwX[_NWLKVUKUNLKY[XLMKMNXNIJKIJWQPRIJSKVJZKW[ULUKIJWPXXNRKOZKLMNKg\JNXKIJKW[JJNWLI[JK\ILMKLMNK\[XeK
[YK[LMNXKW[JLXVWL[XÙ

lmnopqp�KaMNKb[JLXVWL[XKUMVQQKÎ]QN̂NJLTKNXNWLTKVJRK̂VIJLVIJTKVUKXNfPIXNRKOZKNhIULIJSKW[JRILI[JUKVJRK]NXY[X̂VJWNK[YK
LMNKb[JLXVWLTKXNVU[JVOQNKUVYNSPVXRUKY[XKUVYNLZKVJRK]X[LNWLI[JTKIJWQPRIJSK][ULIJSKRVJSNXKUISJUKVJRK[LMNXK\VXJIJSUK
VSVIJULKMViVXRU�K]X[̂ PQSVLIJSKUVYNLZKXNSPQVLI[JU�KVJRKJ[LIYZIJSKLMNK[\JNXUKVJRKPUNXUK[YKVR_VWNJLKUILNUKVJRKPLIQILINUK[YK
LMNKUVYNSPVXRÙ

lmnopqp�KdMNJKPUNK[XKUL[XVSNK[YKNh]Q[UIcNUK[XK[LMNXKMViVXR[PUK̂VLNXIVQUK[XKNfPI]̂ NJLK[XKPJPUPVQK̂NLM[RUKVXNK
JNWNUUVXZKY[XKNhNWPLI[JK[YKLMNKd[XeTKLMNKb[JLXVWL[XKUMVQQKNhNXWIUNKPL̂[ULKWVXNKVJRKWVXXZK[JKUPWMKVWLIcILINUKPJRNXK
UP]NXcIUI[JK[YK]X[]NXQZKfPVQIYINRK]NXU[JJNQ̀

lmnopqp�KaMNKb[JLXVWL[XKUMVQQK]X[̂ ]LQZKXN̂NRZKRV̂VSNKVJRKQ[UUKL[K]X[]NXLZKXNYNXXNRKL[KIJKsNWLI[JUK{|̀�̀{̀�TK{|̀�̀{̀�K
VJRK{|̀�̀{̀�KWVPUNRKIJK\M[QNK[XKIJK]VXLKOZKLMNKb[JLXVWL[XTKVKsPOW[JLXVWL[XTKVKsPO�UPOW[JLXVWL[XTK[XKVJZ[JNKRIXNWLQZK[XK
IJRIXNWLQZKN̂]Q[ZNRKOZKVJZK[YKLMN̂TK[XKOZKVJZ[JNKY[XK\M[UNKVWLUKLMNZK̂VZKONKQIVOQNKVJRKY[XK\MIWMKLMNKb[JLXVWL[XKIUK
XNU][JUIOQNKPJRNXKsNWLI[JUK{|̀�̀{̀�TK{|̀�̀{̀�KVJRK{|̀�̀{̀�TKNhWN]LKRV̂VSNK[XKQ[UUKVLLXIOPLVOQNKL[KVWLUK[XK[̂ IUUI[JUK[YK
LMNKg\JNXTKb[JULXPWLI[JK�VJVSNXK[XKkXWMILNWLK[XKVJZ[JNKRIXNWLQZK[XKIJRIXNWLQZKN̂]Q[ZNRKOZKVJZK[YKLMN̂TK[XKOZKVJZ[JNK
Y[XK\M[UNKVWLUKVJZK[YKLMN̂ K̂VZKONKQIVOQNTKVJRKJ[LKVLLXIOPLVOQNKL[KLMNKYVPQLK[XKJNSQISNJWNK[YKLMNKb[JLXVWL[X̀KaMNK
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IJKLMJNOMPJQRNMSTNJOUPJIPTVLPWJOTKSXTJKPSKLPNOPSYYNTNJOPTJPTVLPWJOTKSXTJKZUPJQRNMSTNJOUP[OYLKP\LXTNJOP]̂_̀aPSOYPUVSRRPOJTP
QLPRNbNTLYPQcPU[XVPYSbSMLPJKPRJUUPQLNOMPNOU[KLYP[OYLKPdKJdLKTcPNOU[KSOXLPKLe[NKLYPQcPTVLPWJOTKSXTPfJX[bLOTÛ

ghijklkmPnVLPWJOTKSXTJKPUVSRRPUXVLY[RLPoLLpRcPUSILTcPbLLTNOMUPSOYPLSXVPJIPNTUP\[QXJOTKSXTJKUPb[UTPQLPdKJdLKRcP
KLdKLULOTLYPSTPU[XVPbLLTNOMÛPnVLPWJOTKSXTJKPUVSRRPYLUNMOSTLPSPKLUdJOUNQRLPbLbQLKPJIPTVLPWJOTKSXTJKZUPJKMSONqSTNJOPSTP
TVLPUNTLPoVJULPY[TcPUVSRRPQLPTVLPdKLrLOTNJOPJIPSXXNYLOTÛPnVNUPdLKUJOPUVSRRPQLPTVLPWJOTKSXTJKZUPU[dLKNOTLOYLOTP[ORLUUP
JTVLKoNULPYLUNMOSTLYPQcPTVLPWJOTKSXTJKPNOPoKNTNOMPTJPTVLPsoOLKaPWJOUTK[XTNJOPtSOSMLKPSOYPuKXVNTLXT̂

ghijklkvPnVLPWJOTKSXTJKPUVSRRPOJTPRJSYPJKPdLKbNTPSOcPdSKTPJIPTVLPXJOUTK[XTNJOPJKPUNTLPTJPQLPRJSYLYPUJPSUPTJPXS[ULPYSbSMLP
JKPXKLSTLPSOP[OUSILPXJOYNTNJÔPnVLPWJOTKSXTJKPUVSRRPOJTPRJSYPSOcPdSKTPJIPTVLPwJKpPoNTVPbSTLKNSRUaPLe[NdbLOTaPUVJKLUaP
QKSXNOMaPJKPJTVLKPNTLbUPoVNXVPNOPSOcPoScPXJ[RYPXS[ULPYSbSMLPTJPTVLPwJKpPJKPTJPJTVLKPwJKpPJKPXJ[RYPLOYSOMLKPdLKUJOUP
NOPJKPSQJ[TPTVLPwJKp̂

ghijklkxPyIaPY[KNOMPTVLPXJOUTK[XTNJOaPd[QRNXPJKPdKNrSTLPdKJdLKTcPNUPYSbSMLYPJKPYLUTKJcLYPSUPSPXJOULe[LOXLPJIPNTUPwJKpaP
TVLPWJOTKSXTJKPUVSRRaPSTPNTUPJoOPLzdLOULaPKLUTJKLPU[XVPdKJdLKTcPTJPSPXJOYNTNJOPLe[SRPTJPTVSTPLzNUTNOMPQLIJKLPU[XVPYSbSMLP
JKPNO{[KcPoSUPYJOLaPQcPKLdSNKNOMaPKLQ[NRYNOMPJKPKLdRSXNOMPNTaPJKPJTVLKoNULPbSpNOMPMJJYPU[XVPYSbSMLPJKPYLUTK[XTNJOPNOPSOP
SXXLdTSQRLPbSOOLK̂

ghijklk|PnVLPWJOTKSXTJKPUVSRRPQLPKLUdJOUNQRLPIJKPSRRPQKLSpSMLPJIPMRSUUaPoVNXVPVSUPQLLOPI[KONUVLYPSOYPNOUTSRRLYPSUPdSKTPJIP
WJOTKSXTPSOYPLzNUTNOMPMRSUUPTVSTPNUPQKJpLOPY[LPTJPJdLKSTNJOUP[OYLKPTVLPWJOTKSXTPIJKPwJKp̂P}JPbSTTLKPQcPoVJbPJKPoVSTP
XS[ULPMRSUUPoSUPQKJpLOaPTVLPWJOTKSXTJKPUVSRRPKLdRSXLPSRRPQKJpLOPMRSUUPQLIJKLPXJbdRLTNJOPSOYPSXXLdTSOXLPJIPTVLP
WJOTKSXTJKZUPwJKp̂PnVLPWJOTKSXTJKPbScPXRSNbPYSbSMLUaPNIPSddRNXSQRL̂

ghijklkijPyOPSYYNTNJOPTJPSRRPKLe[NKLbLOTUPULTPIJKTVPVLKLNOaPTVLPWJOTKSXTJKPSOYPNTUP\[QXJOTKSXTJKUPUVSRRPI[RRcPXJbdRcPoNTVP
TVLPdKJrNUNJOUPJIPTVLPILYLKSRPsXX[dSTNJOSRP\SILTcPSOYP~LSRTVPuXTPJIP_���aPSUPSbLOYLYaPSOYPoNTVPSOcPK[RLUPSOYP
KLM[RSTNJOUPd[KU[SOTPTJPTVLPuXT̂PnVNUPKLe[NKLbLOTPUVSRRPSddRcPXJOTNO[J[URcPSOYPOJTPQLPRNbNTLYPTJPOJKbSRPoJKpNOMPVJ[KÛP

ghijklkiiPnVLPWJOTKSXTJKPUVSRRPSRUJPQLPKLUdJOUNQRLaPSTPTVLPWJOTKSXTJKZUPUJRLPXJUTPSOYPLzdLOULaPIJKPSRRPbLSU[KLUP
OLXLUUSKcPTJPdKJTLXTPSOcPdKJdLKTcPSY{SXLOTPTJPTVLP�KJ{LXTPSOYPNbdKJrLbLOTUPTVLKLNÔPuOcPYSbSMLPTJPU[XVPdKJdLKTcPJKP
NbdKJrLbLOTUPUVSRRPQLPdKJbdTRcPKLdSNKLYPQcPTVLPWJOTKSXTJKPSTPNTUPUJRLPLzdLOUL̂

ghijklkilPnVLPWJOTKSXTJKPUVSRRPNbbLYNSTLRcPXJOTSXTPTVLPWJOUTK[XTNJOPtSOSMLKPSOYaPoNTVNOP��PVJ[KUaPKLdJKTaPNOPoKNTNOMaP
TJPTVLPsoOLKaPuKXVNTLXTPSOYPWJOUTK[XTNJOPtSOSMLKaPSRRPSXXNYLOTUPSKNUNOMPJ[TPJIPJKPNOPXJOOLXTNJOPoNTVPTVLPwJKpPoVNXVP
XS[ULPYLSTVaPdLKUJOSRPNO{[KcaPJKPdKJdLKTcPYSbSMLaPMNrNOMPI[RRPYLTSNRUPSOYPUTSTLbLOTUPJIPSOcPoNTOLUULÛPyOPSYYNTNJOaPNIP
YLSTVaPULKNJ[UPdLKUJOSRPNO{[KNLUaPJKPULKNJ[UPdKJdLKTcPYSbSMLUPSKLPXS[ULYaPTVLPSXXNYLOTPUVSRRPQLPKLdJKTLYPNbbLYNSTLRcPQcP
TLRLdVJOLPJKPbLUULOMLKPTJPTVLPsoOLKaPWJOUTK[XTNJOPtSOSMLKaPSOYPuKXVNTLXT̂

ghijklki��nVLPWJOTKSXTJKPUVSRRPQLPUJRLRcPKLUdJOUNQRLPIJKPSOcPXJOYNTNJOUPTVSTPYLrLRJdPY[KNOMPXJOUTK[XTNJOPSOYPNOPTVLP
LrLOTPSOcPUTK[XT[KLPNUPYNURJXSTLYaPJrLKPUTKSNOLYaPJKPYSbSMLYPUJPSUPTJPSIILXTPNUP[ULI[ROLUUaPTVLPWJOTKSXTJKPUVSRRPQLPUJRLRcP
KLUdJOUNQRL̂PnVLPWJOTKSXTJKPUVSRRPTSpLPoVSTLrLKPUTLdUPOLXLUUSKcPTJPUTKLOMTVLOaPKLRJXSTLPJKPKLQ[NRYPTVLPUTK[XT[KLPTJPbLLTP
KLe[NKLbLOTUPSTPTVLPUJRLPLzdLOULPJIPTVLPWJOTKSXTJK̂

ghijklki�PnVLPWJOTKSXTJKPNUPKLUdJOUNQRLPIJKPKLUTJKSTNJOPJKPKLdSNKPJIP[TNRNTNLUaPdKNrSTLPdKJdLKTcaPQ[NRYNOMUaPdSrLbLOTaP
oSRpoScUaPKJSYUaPLTX̂PYSbSMLYPQcPNTUPSXTNrNTNLUP[OYLKPTVNUPuMKLLbLOTPTJPTVLPUSTNUISXTNJOPJIPTVLPsoOLKaPWJOUTK[XTNJOP
tSOSMLKPSOYPuKXVNTLXT̂

ghijklki�P�KJbPTVLPXJbbLOXLbLOTPTJPTVLPINOSRPXJbdRLTNJOPJIPTVLPwJKpaPTVLPWJOTKSXTJKPUVSRRPpLLdPTVLPwJKpPSOYPTVLP
soOLKZUPQ[NRYNOM�U�PIKLLPIKJbPSXX[b[RSTNJOPJIPoSTLKPOJPbSTTLKPTVLPUJ[KXLPJKPXS[ULPJIPoSTLKPNOINRTKSTNJÔ

ghijklkimPf[KNOMPXJOUTK[XTNJOaPTVLPWJOTKSXTJKPUVSRRPQLPKLUdJOUNQRLPIJKPbSNOTSNONOMPSPoSTLKTNMVTPUTK[XT[KL̂PnVNUP
KLUdJOUNQNRNTcPUVSRRPNOXR[YLPSYYNTNJOU�SRTLKSTNJOUPJIPLzNUTNOMPQ[NRYNOMÛPnVLPWJOTKSXTJKPUVSRRPQLPKLUdJOUNQRLPIJKP
TLbdJKSKcPKJJINOMaPTSKdUPSOYPJTVLKPdKJTLXTNJOPSTPKJJIUaPXSrNTcPoSRRUaPLTX̂P\VJ[RYPTVLPWJOTKSXTJKPISNRPTJPdKJrNYLPSYLe[STLP
dKJTLXTNJOPXS[UNOMPIRJJYNOMaPYSbSMLPJKPJTVLKPYNUT[KQSOXLPTJPTVLPLzNUTNOMPQ[NRYNOM�U�aPTVLPWJOTKSXTJKPUVSRRPQLP
KLUdJOUNQRLPIJKPSRRPXJUTUPSUUJXNSTLYPoNTVPXRLSOP[daPKLbLYNSTNJOPSOYPKLdSNKÛPyOSUb[XVPSUPIRJJYNOMPSOYPoSTLKPYSbSMLP
VSrLPUSILTcPNbdRNXSTNJOUPTJPTVLPMLOLKSRPd[QRNXaPXRLSOP[daPKLbLYNSTNJOPSOYPKLdSNKUPbScPQLPbSYLPQcPTVLPsoOLKPoNTVJ[TP
dKNJKPOJTNXLPTJPTVLPWJOTKSXTJK̂PuYbNONUTKSTNJOPXJUTUPNOX[KKLYPQcPTVLPsoOLKaPWJOUTK[XTNJOPtSOSMLKPSOYPuKXVNTLXTPoNRRP
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IJKLMNOMNIPQMPRISTOUMVLMVROMWLXVSIPVLSYMZROMWLXVSIPVLS[MN\MOXVOS]XTM]XVLMVR]KMWLXVSIPV[MITSOOKMVLMNOMJ]INJOM̂LSMVROKOM
PLKVKY

_̀abcdcaèfghijk̀lj̀mnonpq̀rl̀sqjtlg̀lj̀sjluqjrk
v̂MO]VROSMwISV\MKx̂̂OSKM]XyxS\MLSMUIzITOMVLMwOSKLXMLSMwSLwOSV\MNOPIxKOML̂MIXMIPVMLSMLz]KK]LXML̂MVROMLVROSMwISV\[MLSML̂M
LVROSKM̂LSM{RLKOMIPVKMKxPRMwISV\M]KMJOTIJJ\MSOKwLXK]NJO[MXLV]POML̂MVROM]XyxS\MLSMUIzITO[M{ROVROSMLSMXLVM]XKxSOU[MKRIJJMNOM
T]|OXMVLMVROMLVROSMwISV\M{]VR]XMIMSOIKLXINJOMV]zOMXLVMO}POOU]XTM~�MUI\KMÎVOSMU]KPL|OS\YMZROMXLV]POMKRIJJMwSL|]UOM
Kx̂̂]P]OXVMUOVI]JMVLMOXINJOMVROMLVROSMwISV\MVLM]X|OKV]TIVOMVROMzIVVOSY

_̀abc�̀�n�nj�lit̀�nrqj�n�t
_̀abc�caMZROMWLXVSIPVLSM]KMSOKwLXK]NJOM̂LSMPLzwJ]IXPOM{]VRMIX\MSO�x]SOzOXVKM]XPJxUOUM]XMVROMWLXVSIPVM�LPxzOXVKMIXUM
IJJMIwwJ]PINJOMJI{K[MSxJOKMIXUMSOTxJIV]LXKMSOTISU]XTMRI�ISULxKMzIVOS]IJKYMv̂MVROMWLXVSIPVLSMOXPLxXVOSKMIMRI�ISULxKM
zIVOS]IJMLSMKxNKVIXPOMXLVMIUUSOKKOUM]XMVROMWLXVSIPVM�LPxzOXVKMIXUM]̂MSOIKLXINJOMwSOPIxV]LXKM{]JJMNOM]XIUO�xIVOMVLM
wSO|OXVM̂LSOKOOINJOMNLU]J\M]XyxS\MLSMUOIVRMVLMwOSKLXKMSOKxJV]XTM̂SLzMIMzIVOS]IJMLSMKxNKVIXPO[M]XPJxU]XTMNxVMXLVMJ]z]VOUM
VL[MIKNOKVLKMLSMwLJ\PRJLS]XIVOUMN]wROX\JM��W��[MOXPLxXVOSOUMLXMVROMK]VOMN\MVROMWLXVSIPVLS[MVROMWLXVSIPVLSMKRIJJ[MxwLXM
SOPLTX]�]XTMVROMPLXU]V]LX[M]zzOU]IVOJ\MKVLwM�LSQM]XMVROMÎ̂OPVOUMISOIMIXUMSOwLSVMVROMPLXU]V]LXMVLMVROM�{XOS[M
WLXKVSxPV]LXM�IXITOSMIXUM�SPR]VOPVM]XM{S]V]XTYMZROM�{XOSMKRIJJMISSIXTOM̂LSMVROMzIVOS]IJMVLMNOMVOKVOUMIXUM]̂MVROMVOKVM
SO|OIJKMVRIVMVROMzIVOS]IJM]KMIMRI�ISULxKMzIVOS]IJMLSMKxNKVIXPOM{R]PRMRIKMXLVMNOOXMSOXUOSOUMRISzJOKK[MVROM�{XOSMKRIJJM
wI\M̂LSMVROMVOKV�MLVROS{]KO[MVROMWLXVSIPVLSMKRIJJMNOISMVROMPLKVML̂MVROMVOKVMIXUMVROMWLXVSIPVM�xzMKRIJJMNOMSOUxPOUMN\MVROM
IzLxXVML̂MVRIVMPLKVYMZROMWLXVSIPVLSMKRIJJMPLzwJ\M{]VRMVROMSOIKLXINJOM]XKVSxPV]LXKML̂MVROM�{XOSMÎVOSMVROMVOKVM]KM
PLXUxPVOUYMZR]KM�OPV]LXMKRIJJMXLVMIwwJ\M]XMVROMPIKOML̂MIKNOKVLKM{R]PRM]KMVLMNOMSOzL|OUMIXUMU]KwLKOUML̂MIKMwISVML̂MVROM
�LSQML̂MVROMWLXVSIPVY

_̀abc�cdM�wLXMSOPO]wVML̂MVROMWLXVSIPVLS�KM{S]VVOXMXLV]PO[MVROM�{XOSMKRIJJMLNVI]XMVROMKOS|]POKML̂MIMJ]POXKOUMJINLSIVLS\MVLM
|OS]̂\MIMwSOKOXPOMLSMINKOXPOML̂MVROMzIVOS]IJMLSMKxNKVIXPOMSOwLSVOUMN\MVROMWLXVSIPVLSMIXU[M]XMVROMO|OXVMKxPRMzIVOS]IJMLSM
KxNKVIXPOM]KM̂LxXUMVLMNOMwSOKOXV[MVLMPIxKOM]VMVLMNOMSOXUOSOUMRISzJOKKYM�ROXMVROMzIVOS]IJMLSMKxNKVIXPOMRIKMNOOXMSOXUOSOUM
RISzJOKK[M�LSQM]XMVROMÎ̂OPVOUMISOIMKRIJJMSOKxzOMxwLXM{S]VVOXMITSOOzOXVML̂MVROM�{XOSMIXUMWLXVSIPVLSYM�\MWRIXTOM
�SUOS[MVROMWLXVSIPVMZ]zOMKRIJJMNOMO}VOXUOUMIwwSLwS]IVOJ\MIXUMVROMWLXVSIPVM�xzMKRIJJMNOM]XPSOIKOUM]XMVROMIzLxXVML̂MVROM
WLXVSIPVLS�KMSOIKLXINJOMIUU]V]LXIJMPLKVKML̂MKRxV�UL{X[MUOJI\MIXUMKVISV�xwY

_̀abc�c�MZLMVROM̂xJJOKVMO}VOXVMwOSz]VVOUMN\MJI{[MNxVMLXJ\MVLMVROMO}VOXVML̂MI|I]JINJOM]XKxSIXPOMwSLPOOUK[MVROM�{XOSMKRIJJM
]XUOzX]̂\MIXUMRLJUMRISzJOKKMVROMWLXVSIPVLS[M�xNPLXVSIPVLSK[MWLXKVSxPV]LXM�IXITOS[M�SPR]VOPV[MVRO]SMPLXKxJVIXVK[MIXUM
OzwJL\OOKML̂MIX\ML̂MVROzM̂SLzMIXUMITI]XKVMPJI]zK[MUIzITOK[MJLKKOKMIXUMO}wOXKOK[M]XPJxU]XTMNxVMXLVMJ]z]VOUMVLM
IVVLSXO\K�M̂OOK[MIS]K]XTMLxVML̂MLSMSOKxJV]XTM̂SLzMwOŜLSzIXPOML̂MVROM�LSQM]XMVROMÎ̂OPVOUMISOIM]̂M]XM̂IPVMVROMzIVOS]IJMLSM
KxNKVIXPOMwSOKOXVKMVROMS]KQML̂MNLU]J\M]XyxS\MLSMUOIVRMIKMUOKPS]NOUM]XM�OPV]LXM��Y�Y�MIXUMRIKMXLVMNOOXMSOXUOSOUMRISzJOKK[M
wSL|]UOUMVRIVMVROMwOSKLXMKOOQ]XTM]XUOzX]̂]PIV]LX�M���MU]UMXLVMNS]XTMKxPRMzIVOS]IJMLXVLMVROM�SLyOPVMK]VO�M�~�MV]zOJ\M
wSL|]UOUMXLV]POML̂MVROMPLXU]V]LXMIXUMKVLwwOUM�LSQM]XMVROMÎ̂OPVOUMISOIMIKMSO�x]SOUMN\M�OPV]LXM��Y�Y��MIXUM���MRIKMIM
PJI]z[MUIzITO[MJLKKMLSMO}wOXKOMVRIVM]KMIVVS]NxVINJOMVLMNLU]J\M]XyxS\[MK]PQXOKK[MU]KOIKOMLSMUOIVR[MLSMVLM]XyxS\MVLMLSM
UOKVSxPV]LXML̂MVIXT]NJOMwSLwOSV\M�LVROSMVRIXMVROM�LSQM]VKOĴ�YMZROM�{XOSMKRIJJMRI|OMXLM]XUOzX]V\MLNJ]TIV]LXMVLMVROM
O}VOXVMVRIVMKxPRMUIzITO[MJLKKMLSMO}wOXKOM]KMUxOMVLMVROM̂IxJVMLSMXOTJ]TOXPOML̂MVROMwISV\MKOOQ]XTM]XUOzX]V\MLSMVROM̂IxJVMLSM
XOTJ]TOXPOML̂MIMVR]SUMwISV\M̂LSM{RLzMVROM�{XOSM]KMXLVMSOKwLXK]NJOY

_̀abc�c�MZROM�{XOSMKRIJJMXLVMNOMSOKwLXK]NJOMxXUOSMVR]KM�OPV]LXM��Y�M̂LSMzIVOS]IJKMLSMKxNKVIXPOKMVROMWLXVSIPVLSMNS]XTKM
VLMVROMK]VOMxXJOKKMKxPRMzIVOS]IJKMLSMKxNKVIXPOKMISOMSO�x]SOUMN\MVROMWLXVSIPVM�LPxzOXVKYMZROM�{XOSMKRIJJMNOMSOKwLXK]NJOM
L̂SMzIVOS]IJKMLSMKxNKVIXPOKMSO�x]SOUMN\MVROMWLXVSIPVM�LPxzOXVK[MO}POwVMVLMVROMO}VOXVML̂MVROMWLXVSIPVLS�KM̂IxJVMLSM
XOTJ]TOXPOM]XMVROMxKOMIXUMRIXUJ]XTML̂MKxPRMzIVOS]IJKMLSMKxNKVIXPOKY

_̀abc�c�MZROMWLXVSIPVLSMKRIJJM]XUOzX]̂\MVROM�{XOSM̂LSMVROMPLKVMIXUMO}wOXKOMVROM�{XOSM]XPxSKM���M̂LSMSOzOU]IV]LXML̂MIM
zIVOS]IJMLSMKxNKVIXPOMVROMWLXVSIPVLSMNS]XTKMVLMVROMK]VOMIXUMXOTJ]TOXVJ\MRIXUJOK[MLSM�~�M{ROSOMVROMWLXVSIPVLSM̂I]JKMVLM
wOŜLSzM]VKMLNJ]TIV]LXKMxXUOSM�OPV]LXM��Y�Y�[MO}POwVMVLMVROMO}VOXVMVRIVMVROMPLKVMIXUMO}wOXKOMISOMUxOMVLMVROM�{XOS�KM̂IxJVM
LSMXOTJ]TOXPOY

_̀abc�c�Mv̂[M{]VRLxVMXOTJ]TOXPOMLSM̂IxJVMLXMVROMwISVML̂MVROMWLXVSIPVLS[MVROMWLXVSIPVLSM]KMROJUMJ]INJOMN\MIMTL|OSXzOXVM
ITOXP\M̂LSMVROMPLKVML̂MSOzOU]IV]LXML̂MIMRI�ISULxKMzIVOS]IJMLSMKxNKVIXPOM�VRIVM{IKMXLVMNSLxTRVMVLMVROMK]VOMN\MVROM
WLXVSIPVLSMLSMVRLKOM̂LSM{RLzMVROMWLXVSIPVLSM]KMSOKwLXK]NJO�MKLJOJ\MN\MSOIKLXML̂MwOŜLSz]XTM�LSQMIKMSO�x]SOUMN\MVROM
WLXVSIPVM�LPxzOXVK[MVROM�{XOSMKRIJJMSO]zNxSKOMVROMWLXVSIPVLSM̂LSMIJJMPLKVMIXUMO}wOXKOMVROSON\M]XPxSSOUY
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IJKLMNMOPQRSPTUVWXYZWUXP[RY\\PVUW]̂_PWRSP̀aVSXPÛPYV_P[WUXYbScPd[ScPUXPe][ZUfSX_PÛPRYgYXeUd[PhYWSX]Y\PUVPWRSPiXUjSZWP
[]WSPaR]ZRPWRSPTUVWXYZWUXPkVUa[PUXPXSY[UVYl\_P[RUd\ePkVUaPZUd\ePZYd[SPlUe]\_P]VjdX_PUXPeSYWRPYVePÛPYV_P]VjdX_PUXP
eSYWRPYWWX]ldWYl\SPWUPYV_P[dZRPRYgYXeUd[PhYWSX]Y\m

IJKLMNMnPQRSPTUVWXYZWUXP[RY\\PWYkSPY\\PXSY[UVYl\SPoXSZYdW]UV[PYVePhSY[dXS[PWUPoXSfSVWPYV_PZUVWYh]VYW]UVPl_PUXP[oXSYeP
UXPe][WdXlYVZSPÛPRYgYXeUd[PUXPoUWSVW]Y\\_PRYgYXeUd[P[dl[WYVZS[PUXPhYWSX]Y\[P[WUXSecPd[SecPUXPe][ZUfSXSePUVPWRSPiXUjSZWP
[]WSm

IJKLMNMpPqUXPWRSPYfU]eYVZSPÛPYV_PeUdlWcPT̀ rstuvwP[RY\\PVUWPlSPZUV[]eSXSePYPxYgYXeUd[PyYWSX]Y\P̂UXPodXoU[S[PÛPWR][P
zXW]Z\SPv{m|m

IJKLM}J~����������
IJKLM}MKPQRSPTUVWXYZWUXP[RY\\PoXUf]eSPYWPWRSP[]WScP[dZRPS�d]ohSVWPYVePhSe]ZY\P̂YZ]\]W]S[PY[PYXSPVSZS[[YX_PWUP[doo\_P
]̂X[WuY]eP[SXf]ZSPWUPYV_UVSPYWPWRSP�UXkm

IJKLM}M�PQRSPTUVWXYZWUXPhd[WPoXUhoW\_PXSoUXWP]VPaX]W]VbPWUPWRSPTUV[WXdZW]UVPyYVYbSXPY\\PShSXbSVZ]S[PaRYW[USfSXP
YX][]VbPUdWPÛcPUXP]VPZUVVSZW]UVPa]WRPWRSPoSX̂UXhYVZSPÛPWRSP�UXkcPaRSWRSXPUVcPUXPYejYZSVWPWUPWRSP[]WScPaR]ZRPZYd[SeP
eSYWRcPoSX[UVY\P]VjdX_PUXPoXUoSXW_PeYhYbS[cPb]f]VbP̂d\\PeSWY]\[PYVeP[WYWShSVW[PÛPa]WVS[[S[mPsVPYee]W]UVcP]̂PeSYWRcP]VjdX_cP
UXPeYhYbS[PYXSPZYd[SecPWRSPShSXbSVZ_P[RY\\PlSPXSoUXWSeP]hhSe]YWS\_PWUPWRSPTUV[WXdZW]UVPyYVYbSXcP̀aVSXcPYVeP
zXZR]WSZWm

IJKLM}MNPsVPYVPShSXbSVZ_PŶ̂SZW]VbP[ŶSW_PÛPoSX[UV[PUXPoXUoSXW_cPWRSPTUVWXYZWUXP[RY\\PYZWcPYWPWRSPTUVWXYZWUX�[P
e][ZXSW]UVcPWUPoXSfSVWPWRXSYWSVSePeYhYbScP]VjdX_PUXP\U[[mPzee]W]UVY\PZUhoSV[YW]UVPUXPS�WSV[]UVPÛPW]hSPZ\Y]hSePl_PWRSP
TUVWXYZWUXPUVPYZZUdVWPÛPYVPShSXbSVZ_P[RY\\PlSPeSWSXh]VSePY[PoXUf]eSeP]VPzXW]Z\SPv�PYVePzXW]Z\SP�m

IJKLM}M}Pz\\P̂]XSPYVePShSXbSVZ_PYZZS[[cP]VZ\de]VbPXUYe[cPX]bRW[uÛuaY_cPZUXX]eUX[cPeUUX[cPYVeP[WY]X[cPYVePY\\PS�][W]VbP̂]XSP
YVeP[hUkSPeSWSZW]UVP[_[WSh[P[RY\\PlSPhY]VWY]VSePYWPY\\PW]hS[P]VPYZZUXeYVZSPa]WRP̂]XSP[ŶSW_P\Ya[mPŝPWRSP�UXkPXS�d]XS[P
WRSPWShoUXYX_PUl[WXdZW]UVPÛPYV_P̂]XSPYVePShSXbSVZ_PYZZS[[PUXPS�][W]VbP̂]XSPYVeP[hUkSPeSWSZW]UVP[_[WSh[cPWRSP
TUV[WXdZW]UVPyYVYbSXP[RY\\PlSPVUW]̂]SePYWP\SY[WP��PRUdX[P]VPYefYVZSm

������~JKKJJJ��������~J���J�����
IJKKMKJ������������J���������J�� J��� �
IJKKMKMKPQRSPTUVWXYZWUXPYbXSS[PWUP[SZdXSPYVePhY]VWY]VcPYWPWRSPTUVWXYZWUX�[PUaVPS�oSV[ScPY\\P]V[dXYVZSPZUfSXYbSP
XS�d]XSeP]VPWR][PzXW]Z\SPvvPYVePS\[SaRSXSP]VPWRSPTUVWXYZWPtUZdhSVW[P̂XUhPUVSPUXPhUXSP]V[dXYVZSPZUhoYV]S[P\]ZSV[SeP
WUPaX]WSP[dZRP]V[dXYVZSP]VP¡SaP¢UXkP£WYWSPUXPWRYWPYXSPS\]b]l\SPVUVuYeh]WWSeP]V[dXSX[cPodX[dYVWPWUPWRSPZdXXSVWP¤�ZS[[P
¥]VSPz[[UZ]YW]UVPÛP¡SaP¢UXk�[PÛ̂]Z]Y\P\][WPZUfSX]VbPY\\PUoSXYW]UV[PdVeSXPWR][PTUVWXYZWPaRSWRSXPoSX̂UXhSePl_P
R]h¦RSX¦]WPUXPR][¦RSX¦]W[P£dlZUVWXYZWUX[mPsV[dXSX[Phd[WPZYXX_PYVPzmymP§S[WPq]VYVZ]Y\P£WXSVbWRPXYW]VbPÛP̈[SZdXSëPUXP
R]bRSXmPQRSPTUVWXYZWUX�[P]V[dXYVZSPhd[WP]VZ\deSPWRSP̂U\\Ua]VbcPa]WRUdWP\]h]WYW]UVcPYVePhd[WPlSPaX]WWSVPa]WRP\]h]W[PVUP
\S[[PWRYVP[oSZ]̂]SeP]VP£SZW]UVPvvmvm�©
MK Z\Y]h[PdVeSXPaUXkSX[�PZUhoSV[YW]UVcPe][Yl]\]W_PlSVŜ]WcPYVePUWRSXP[]h]\YXPSho\U_SSPlSVŜ]WPYZW[PYoo\]ZYl\SPWUP
WRSP�UXkPWUPlSPoSX̂UXhSecP]VZ\de]VbcPa]WRUdWP\]h]WYW]UVcPZ\Y]h[Pl_PWRSPSho\U_SS[PÛPoX]fYWSPSVW]W]S[P
oSX̂UXh]VbP�UXkPYWPWRSP[]WSPWRYWPYXSPS�ShoWP̂XUhPaUXkSX[�PZUhoSV[YW]UVP]V[dXYVZSPZUfSXYbSPXS�d]XShSVW[P
UVPYZZUdVWPÛPVdhlSXPÛPSho\U_SS[PUXPUZZdoYW]UVcPaR]ZRPSVW]W]S[Phd[WPhY]VWY]VPfU\dVWYX_PZUhoSV[YW]UVP
ZUfSXYbSPYWPWRSP[YhSP\]h]W[P[oSZ]̂]SeP̂UXPhYVeYWUX_PZUfSXYbSP̂UXPWRSPedXYW]UVPÛPWRSPiXUjSZWª

M� Z\Y]h[P̂UXPeYhYbS[PlSZYd[SPÛPlUe]\_P]VjdX_cPUZZdoYW]UVY\P[]ZkVS[[PUXPe][SY[ScPUXPeSYWRPÛPWRSPTUVWXYZWUX�[P
Sho\U_SS[ª

MN Z\Y]h[P̂UXPeYhYbS[PlSZYd[SPÛPlUe]\_P]VjdX_cP[]ZkVS[[cPe][SY[ScPUXPeSYWRPÛPYV_PoSX[UVPUWRSXPWRYVPWRSP
TUVWXYZWUX�[PSho\U_SS[ª

M} Z\Y]h[P̂UXPeYhYbS[P]V[dXSePl_Pd[dY\PoSX[UVY\P]VjdX_P\]Yl]\]W_PZUfSXYbSP[d[WY]VSeP«v¬Pl_PYPoSX[UVPY[PYPXS[d\WPÛP
YVPÛ̂SV[SPe]XSZW\_PUXP]Ve]XSZW\_PXS\YWSePWUPSho\U_hSVWPÛP[dZRPoSX[UVPl_PWRSPTUVWXYZWUXcPUXP«�¬Pl_PYVUWRSXP
oSX[UVª

M Z\Y]h[P̂UXPeYhYbS[cPUWRSXPWRYVPWUPWRSP�UXkP]W[S\̂cPlSZYd[SPÛP]VjdX_PWUPUXPeS[WXdZW]UVPÛPWYVb]l\SPoXUoSXW_cP
]VZ\de]VbPXS[d\W]VbP\U[[PÛPd[SPXS[d\W]Vbª

M® Z\Y]h[P̂UXPeYhYbS[PlSZYd[SPÛPlUe]\_P]VjdX_cPeSYWRPÛPYPoSX[UVcPUXPoXUoSXW_PeYhYbSPYX][]VbPUdWPÛPUaVSX[R]ocP
hY]VWSVYVZScPUXPd[SPÛPYPhUWUXPfSR]Z\SªPYVe

MO Z\Y]h[P]VfU\f]VbPZUVWXYZWdY\P\]Yl]\]W_PYoo\]ZYl\SPWUPWRSPTUVWXYZWUX�[PUl\]bYW]UV[PdVeSXP£SZW]UVP|mv̄m
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IJ KLMNOOPLQRSTOUVUWLXUYLZR[\L]R̂_V[NQV̀R̂L]U[V̀M̀QaVULRMLb̀ac̀ÒVPLd̂_N[âQULKWWÛWNSLeKQR[WLfggL
hijkljgmLSN_VLcUL̀̂QONWUWLỲVnLVnULQU[V̀M̀QaVU_LRML̀̂_N[âQUoLpR[LâPLqPU_qLâ_YU[_LR̂LdVUS_LrLVn[RNsnLbLR̂L
Vǹ_LpR[SLtLaWẀV̀R̂aOLWUVàO_LSN_VLcULT[RùWUWL̀̂LY[̀V̀̂so

vwxxIxIyL]RuU[asU_zLYnUVnU[LY[̀VVÛLR̂LâLRQQN[[ÛQULR[LQOàS_{SaWULca_̀_zLSN_VLcULSà̂Và̂UWLỲVnRNVL̀̂VU[[NTV̀R̂L
M[RSLVnULWaVULRMLQRSSÛQUSÛVLRMLVnUL|R[\LN̂V̀OLVnULWaVULRMLM̀̂aOLTaPSÛVLâWLVU[S̀ âV̀R̂LRMLâPLQRuU[asUL[U}Ǹ[UWL
VRLcULSà̂Và̂UWLaMVU[LM̀̂aOLTaPSÛVoL]OàS_{SaWULQRuU[asULỲOOLR̂OPLcULaOORYUWLYnÛLVnUL]R̂V[aQVR[LWUSR̂_V[aVU_L
VnaVLRQQN[[ÛQU{ca_UWLQRuU[asUL̀_L̂RVLauàOacOULMR[LaL_TUQ̀M̀QLVPTULRML[U}Ǹ[UWLQRuU[asUoL~nUL]R̂V[aQVL_naOOL̀̂WUŜ M̀PL
VnUL�ŶU[LMR[LâPLaTTÒQacOULWUWNQV̀cOU_oL~nUL̀̂_N[âQUL[U}Ǹ[UWLcPL�UQV̀R̂LjjojojLSN_VLcULY[̀VVÛLMR[L̂RVLOU__LVnâL
VnULMROORỲ ŝLÒS̀V_zLR[Ls[UaVU[LÒS̀V_La_LSaPLcUL[U}Ǹ[UWLcPLOaYzLâWL̀̂QONWULVnULMROORỲ ŝLVU[S_�
Ix ����������w�������w���������ILL�QQN[[ÛQU{ca_UWL]RSSU[Q̀aOLrÛU[aOLb̀ac̀ÒVPLQRuU[asULVRL̀̂QONWULcRẀOPL
`̂�N[PzLTU[_R̂aOL̀̂�N[PzLâWLT[RTU[VPLWaSasULaTTÒQacOULVRLR̂sR̀̂ sLRTU[aV̀R̂_zLT[RWNQV_L�LQRSTOUVUWL
RTU[aV̀R̂_zLâWLQR̂V[aQVNaOLÒac̀ÒVPzLaOOLỲVnLaLTU[{T[R�UQVLass[UsaVULÛWR[_USÛVoLXRL�]�LU�QON_̀R̂L̀_L
aOORYUWLMR[LU�TOR_̀R̂zLQROOaT_UzLâWLN̂WU[s[RN̂WLRTU[aV̀R̂_oL�[RWNQV_LâWL]RSTOUVUWL�TU[aV̀R̂_LQRuU[asUL
SN_VLcULSà̂Và̂UWL̀̂LMR[QULMR[LaLS̀^̀SNSLRMLVYRLehmLPUa[_LMROORỲ ŝLp̀̂ aOL]RSTOUV̀R̂LRMLVnUL�[R�UQVoL
�`̂̀SNSLÒS̀V_La[U�
�hziiiziii rÛU[aOLKss[UsaVULeTU[LT[R�UQVLca_̀_m
�hziiiziii �[RWNQV_LâWL]RSTOUVUWL�TU[aV̀R̂_LKss[UsaVU
�jziiiziii �U[_R̂aOLâWLKWuU[V̀_̀̂sLd̂�N[P
�jziiiziii �aQnL�QQN[[ÛQU
�LLLjiiziii p̀[UL�aSasULeâPLR̂ULM̀[Um
�LLLLLjiziii �UẀQaOL��TÛ_ULeâPLR̂ULTU[_R̂m

~nULQRSSU[Q̀aOLsÛU[aOLÒac̀ÒVPLTRÒQPL_naOOLcULÛWR[_UWLVRLYàuULVnUL[̀snVLRML_Nc[RsaV̀R̂Lasà̂_VLVnUL�ŶU[L
âWL̀V_L�Ra[WLRML�WNQaV̀R̂zLUSTORPUU_LâWLuRON̂VUU[_o

Iy ����������w���������I�L�RẀOPLd̂�N[PLâWL�[RTU[VPL�aSasULQRuU[asULMR[LVnUL]R̂V[aQVR[La_LVnULRŶU[LR[LOU__UUL
RMLaNVRSRc̀OU_zLV[NQ\_zLV[àOU[_zL_UOM{T[RTUOOUWL]R̂V[aQVR[�_LU}ǸTSÛVzLâWLaOOLRVnU[LRŶUWLâWL̂R̂{RŶUWL
uUǹQOU_L[Us̀_VU[UWLMR[LN_ULR̂LVnULTNcÒQLǹsnYaPLâWlR[LN_UWL̀̂LRTU[aV̀R̂_L[UOaV̀̂sLVRLVnUL]R̂V[aQVR[�_L|R[\zL
ỲVnLaLS̀^̀SNSL]RSc̀̂ UWL�̀̂ sOULb̀S̀VLRML�jziiiziiioLdMLâPL_NQnLuUǹQOU_La[ULVRLcULN_UWLVRLV[â_TR[VL
na a[WRN_LSaVU[̀aO_zLVnUL]R̂V[aQVR[L_naOOLaO_RLT[RùWULTROONV̀R̂LÒac̀ÒVPLc[RaWÛUWLQRuU[asULUùWÛQUWLcPL
d��LpR[SL]KL¡¡LkfoL~nULaNVRSRc̀OULÒac̀ÒVPLTRÒQPL_naOOLcULÛWR[_UWLVRLYàuULVnUL[̀snVLRML_Nc[RsaV̀R̂L
asà̂_VLVnUL�ŶU[LâWL̀V_L�Ra[WLRML�WNQaV̀R̂zLUSTORPUU_LâWLuRON̂VUU[_o

I¢ £¤��¥¥w���������w��¦§��ẅ�������w���������ILL�`̂̀SNSLÒS̀V_La[U�
Ix �gziiiziiiLTU[LRQQN[[ÛQULâWL�gziiiziiiLass[UsaVULMR[LQR̂_V[NQV̀R̂LQR̂V[aQV_LỲVnLaLQR̂V[aQVL_NSLRML
OU__LVnâL�jziiiziii©

Iy �jiziiiziiiLTU[LRQQN[[ÛQULâWL�jiziiiziiiLass[UsaVULMR[LQR̂_V[NQV̀R̂LQR̂V[aQV_LỲVnLaLQR̂V[aQVL_NSLRML
�jziiiziiiLR[LǹsnU[o

~nULNSc[UOOaLÒac̀ÒVPLTRÒQPL_naOOLcULÛWR[_UWLVRLYàuULVnUL[̀snVLRML_Nc[RsaV̀R̂Lasà̂_VLVnUL�ŶU[LâWL̀V_L
�Ra[WLRML�WNQaV̀R̂zLUSTORPUU_LâWLuRON̂VUU[_o

Iª «��¬��¥w���®��¥�����
Ix «��¬��¥w���®��¥�����w̄�°��������¥ILL~RLQRSTOPLỲVnLVnULXUYLZR[\L�VaVUL|R[\U[_�L]RSTÛ_aV̀R̂L
baYzLVnUL]R̂V[aQVR[LSN_VLejmLcULOUsaOOPLU�USTVLM[RSLRcVà̂ `̂sLYR[\U[_�LQRSTÛ_aV̀R̂L̀̂_N[âQUL
QRuU[asUzLR[LehmLRcVà̂L_NQnLQRuU[asULM[RSL̀̂_N[âQULQa[[̀U[_zLR[Le±mLcUL_UOM{̀̂_N[UWLR[LTa[V̀Q̀TaVUL̀̂LâL
aNVnR[̀ UWLs[RNTL_UOM{̀̂_N[âQULTOâo

Iy «��¬��¥w���®��¥��������²���³�w£²�¦����ILL~RLWUSR̂_V[aVULQRSTÒâQULỲVnLVnULXUYLZR[\L�VaVUL
|R[\U[_�L]RSTÛ_aV̀R̂LbaYzLVnUL]R̂V[aQVR[LSN_VLT[RùWULR̂ULRMLVnULMROORỲ ŝLMR[S_LVRLVnUL�ŶU[�
Ix µ́¶·̧¹L]�{hiizLqKMM̀WaùVLpR[LXUYLZR[\L�̂V̀V̀U_LK̂WLK̂PL�NVL�ML�VaVUL�̂V̀V̀U_L| V̀nLXRL
�STORPUU_zL~naVLXUYLZR[\L�VaVUL|R[\U[_�L]RSTÛ_aV̀R̂LK̂Wl�[L�̀_ac̀ÒVPL�ÛUM̀V_Ld̂_N[âQUL
]RuU[asULd_LXRVLºU}Ǹ[UWq©»¼¹L]�{hiizLqKMM̀WaùVL~naVLK̂L�NV{�M{�VaVUL�[LpR[ÙŝL�STORPU[L
|R[\̀̂ sLd̂LXUYLZR[\L�VaVUL�RU_LXRVLºU}Ǹ[UL�TUQ̀M̀QLXUYLZR[\L�VaVUL|R[\U[_�L]RSTÛ_aV̀R̂L
K̂Wl�[L�̀_ac̀ÒVPL�ÛUM̀V_Ld̂_N[âQUL]RuU[asUqLeÙVnU[LaMM̀WaùVLSN_VLcUL_VaSTUWLa_L[UQÙuUWLcPL
VnULXUYLZR[\L�VaVUL|R[\U[_�L]RSTÛ_aV̀R̂L�Ra[Wm©LR[

Iy µ́¶·̧¹L]{jig{hzLq]U[V̀M̀QaVULRMLXZ�L|R[\U[_�L]RSTÛ_aV̀R̂Ld̂_N[âQUL]RuU[asUqLeMR[LUSTORPU[_L
`̂_N[UWLMR[LYR[\U[_�LQRSTÛ_aV̀R̂LVn[RNsnLaLT[̀uaVUL̀̂_N[âQULQa[[̀U[LtLVnUL]R̂V[aQVR[�_L̀̂_N[âQUL
Qa[[̀U[LSN_VL_ÛWLVǹ_LMR[SLVRLVnUL�ŶU[mzLR[L�{h½o±zLqXUYLZR[\L�VaVULd̂_N[âQULpN̂WL]U[V̀M̀QaVULRML
|R[\U[_�L]RSTÛ_aV̀R̂L]RuU[asUqLeMR[LUSTORPU[_L̀̂_N[UWLMR[LYR[\U[_�LQRSTÛ_aV̀R̂LVn[RNsnLVnUL
�VaVULd̂_N[âQULpN̂Wm©LR[
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IJ KLMNOPQRSTUVWQXYZ[\]̂]_̀\ZQâQba[cZ[deQYafgZhd̀\]ahQRZîTShdj[̀h_ZWXQa[QkRSTUlmTVWQXYZ[\]̂]_̀\ZQâQ
ǹ[\]_]g̀\]ahQ]hQba[cZ[deQYafgZhd̀\]ahQk[ajgQRZîTShdj[̀h_ZQôa[QZfgiapZ[dQg̀[\]_]g̀\]hqQ]hQ
q[ajgQdZîT]hdj[̀h_ZQ̂a[Qra[cZ[deQ_afgZhd̀\]ahQsQ\tZQYah\[̀_\a[edQk[ajgQRZîTShdj[̀h_ZQ
uvf]h]d\[̀\a[Qfjd\QdZhvQ\t]dQ̂a[fQ\aQ\tZQwrhZ[xy

ztZQra[cZ[deQ_afgZhd̀\]ahQ̀hvQZfgiapZ[deQi]̀{]i]\pQgai]_]ZdQdt̀iiQ{ZQZhva[dZvQ\aQr̀]|ZQ\tZQ[]qt\QâQ
dj{[aq̀\]ahQ̀q̀]hd\Q\tZQwrhZ[Q̀hvQ]\dQ}à[vWQZfgiapZZdQ̀hvQ|aijh\ZZ[dy

I~ �������������������������������
I� ��������������������������������I�QzaQ_afgipQr]\tQ\tZQ�ZrQ�a[cQR\̀\ZQ�]d̀{]i]\pQ}ZhẐ]\dQ�̀rWQ\tZQ
Yah\[̀_\a[Qfjd\QoUxQ{ZQiZq̀iipQZ�Zfg\Q̂[afQa{\̀]h]hqQv]d̀{]i]\pQ{ZhẐ]\dQ]hdj[̀h_ZQ_a|Z[̀qZWQoVxQa{\̀]hQ
dj_tQ_a|Z[̀qZQ̂[afQ]hdj[̀h_ZQ_̀[[]Z[dWQa[Qo�xQ{ZQdZîT]hdj[Zvy

I� �������������������� �¡���¢���¡�£��¤�IQQzaQvZfahd\[̀\ZQ_afgi]̀h_ZQr]\tQ\tZQ�ZrQ�a[cQR\̀\ZQ�]d̀{]i]\pQ
}ZhẐ]\dQ�̀rWQ\tZQYah\[̀_\a[Qfjd\Qg[a|]vZQahZQâQ\tZQ̂aiiar]hqQ̂a[fdQ\aQ\tZQwrhZ[¥
I� KLMNOP¦Y§TVllWQXû ]̂v̀|]\Q̈a[Q�ZrQ�a[cQ§h\]\]ZdQuhvQuhpQwj\QŵQR\̀\ZQ§h\]\]ZdQb]\tQ�aQ
§fgiapZZdWQzt̀\Q�ZrQ�a[cQR\̀\ZQba[cZ[deQYafgZhd̀\]ahQuhv©w[Q�]d̀{]i]\pQ}ZhẐ]\dQShdj[̀h_ZQ
Ya|Z[̀qZQSdQ�a\QªZ«j][ZvXQ¬PQY§TVllWQXû ]̂v̀|]\Qzt̀\QuhQwj\TŵTR\̀\ZQw[Q̈a[Z]qhQ§fgiapZ[Q
ba[c]hqQShQ�ZrQ�a[cQR\̀\ZQ�aZdQ�a\QªZ«j][ZQRgZ_]̂]_Q�ZrQ�a[cQR\̀\ZQba[cZ[deQYafgZhd̀\]ahQ
uhv©w[Q�]d̀{]i]\pQ}ZhẐ]\dQShdj[̀h_ZQYa|Z[̀qZXQoZ]\tZ[Q̀̂ ]̂v̀|]\Qfjd\Q{ZQd\̀fgZvQ̀dQ[Z_Z]|ZvQ{pQ
\tZQ�ZrQ�a[cQR\̀\ZQba[cZ[deQYafgZhd̀\]ahQ}à[vxQa[

I� KLMNOP¦�}TUVlyUWQXYZ[\]̂]_̀\ZQâQ�]d̀{]i]\pQ}ZhẐ]\dWXQa[Q�}T®Vl©®V̄WQXYZ[\]̂]_̀\Z©Ỳh_Ziì\]ahQâQ
Shdj[̀h_ZXQo\tZQYah\[̀_\a[edQ]hdj[̀h_ZQ_̀[[]Z[Qfjd\QdZhvQZ]\tZ[Q̂a[fQ\aQ\tZQwrhZ[xQa[

IJ �}TUmmQo�©l°xWQXYZ[\]̂]_̀\ZQâQ�]d̀{]i]\pQ}ZhẐ]\dQRZîTShdj[̀h_ZyX
ztZQZfgiapZ[deQi]̀{]i]\pQgai]_]ZdQdt̀iiQ{ZQZhva[dZvQ\aQr̀]|ZQ\tZQ[]qt\QâQdj{[aq̀\]ahQ̀q̀]hd\Q\tZQwrhZ[Q̀hvQ]\dQ
}à[vWQZfgiapZZdQ̀hvQ|aijh\ZZ[dy

I± ²�³��£����́��������IQQŜQ\tZQYah\[̀_\a[edQba[cQ]h|ai|ZdQt̀hvi]hqQa[Qv]d\j[{̀h_ZQâQ̀d{Zd\adQa[Qa\tZ[Q
t̀µ̀[vajdQf̀\Z[]̀idWQ\tZQYah\[̀_\a[Qdt̀iiQg[a|]vZQ{av]ipQ]h¶j[pQ̀hvQg[agZ[\pQv̀f̀qZQi]̀{]i]\pQ]hdj[̀h_ZQ
g̀gi]_̀{iZQ\aQdj_tQagZ[̀\]ahdWQ_a|Z[]hqQ{a\tQahqa]hqQagZ[̀\]ahdQ̀hvQg[avj_\dQ·Q_afgiZ\ZvQagZ[̀\]ahdyQQ
n[avj_\dQ̀hvQYafgiZ\ZvQwgZ[̀\]ahdQ_a|Z[̀qZQfjd\Q{ZQf̀]h\̀]hZvQ]hQ̂a[_ZQ̂a[Q̀Qf]h]fjfQâQ\raQoVxQpZ̀[dQ
âiiar]hqQ̈]h̀iQYafgiZ\]ahQâQ\tZQn[a¶Z_\yQYa|Z[̀qZQfjd\Q{ZQ̂a[Qi]f]\dQha\QiZddQ\t̀h¥
I� ŜQ_a|Z[ZvQ{pQ\tZQYah\[̀_\a[edQjf{[Ziì©Z�_ZddQi]̀{]i]\pQgai]_p¥

V̧WlllWlll kZhZ[̀iQuqq[Zq̀\Z
V̧WlllWlll §̀_tQw__j[[Zh_ZQa[QSh_]vZh\

I� ŜQha\Q_a|Z[ZvQ{pQ\tZQYah\[̀_\a[edQjf{[Ziì©Z�_ZddQi]̀{]i]\pQgai]_p¥
¹̧WlllWlll kZhZ[̀iQuqq[Zq̀\Z
¹̧WlllWlll §̀_tQw__j[[Zh_ZQa[QSh_]vZh\

ztZQgaiij\]ahQiZq̀iQi]̀{]i]\pQgai]_pQdt̀iiQ{ZQZhva[dZvQ\aQr̀]|ZQ\tZQ[]qt\QâQdj{[aq̀\]ahQ̀q̀]hd\Q\tZQwrhZ[Q̀hvQ
]\dQ}à[vQâQ§vj_̀\]ahWQZfgiapZZdQ̀hvQ|aijh\ZZ[dy

Iº »¼������½����¤��¡������������½���¤�IQQztZQ¾Y¿QZ�_ijd]ahQfjd\Q{ZQvZiZ\ZvWQ̀hvQ\tZQ�̀fZvQShdj[ZvQr]iiQ{ZQ
X§hì[qZvQY]\pQR_taaiQ�]d\[]_\QâQÀ]vviZ\arhyXQÀ]h]fjfQi]f]\dQ̀[Z¥

U̧WlllWlll §̀_tQw__j[[Zh_Z
V̧WlllWlll uqq[Zq̀\Z

ÁQwYnQ_a|Z[̀qZQ]dQ[Z«j][ZvQ̂a[Q_ahd\[j_\]ahQg[a¶Z_\dQ]hQZ�_ZddQâQ̧VllWllly

Â���I�IJ�YZ[\]̂]_̀\ZdQâQ]hdj[̀h_ZQ̀__Zg\̀{iZQ\aQ\tZQwrhZ[WQ\aqZ\tZ[Qr]\tQ_ag]ZdQâQ̀iiQ]hdj[̀h_ZQgai]_]ZdQg[a_j[ZvQ{pQ
\tZQYah\[̀_\a[Qgj[dj̀h\Q\aQ\t]dQu[\]_iZQUUWQ]h_ijv]hqWQr]\taj\Qi]f]\̀\]ahWQ\Z[fdWQ_ahv]\]ahdWQvZ_ì[̀\]ahdWQ[]vZ[dWQ̀hvQ
Zhva[dZfZh\dWQfjd\Q{ZQdj{f]\\ZvQ\aQ\tZQYahd\[j_\]ahQÀ h̀̀qZ[Q̂a[Q\[̀hdf]\\̀iQ\aQ\tZQwrhZ[WQr]\tQ_ag]ZdQ\aQ\tZQ
u[_t]\Z_\WQg[]a[Q\aQ_affZh_ZfZh\QâQ\tZQba[cyQztZQ_Z[\]̂]_̀\ZQâQ]hdj[̀h_ZQfjd\QvZd_[]{ZQ\tZQdgZ_]̂]_QdZ[|]_ZdQ
g[a|]vZvQ{pQ\tZQ_ah\[̀_\a[QoZyqyWQ[aâ]hqWQ_̀[gZh\[pWQgijf{]hqxQ\t̀\Q̀[ZQ_a|Z[ZvQ{pQ\tZQi]̀{]i]\pQgai]_]ZdyQŜQ̀hpQâQ\tZQ
â[Zqa]hqQ]hdj[̀h_ZQ_a|Z[̀qZdQ̀[ZQ[Z«j][ZvQ\aQ[Zf̀]hQ]hQ̂a[_ZQ̀̂\Z[Q̂]h̀iQg̀pfZh\WQ̀hQ̀vv]\]ah̀iQ_Z[\]̂]_̀\ZQZ|]vZh_]hqQ
_ah\]hj̀\]ahQâQdj_tQ_a|Z[̀qZQfjd\Q{ZQdj{f]\\ZvQr]\tQ\tZQ̂]h̀iQuggi]_̀\]ahQ̂a[QǹpfZh\Q̀dQ[Z«j][ZvQ{pQRZ_\]ahQ
ȳUlyVyVyQSĥa[f̀\]ahQ_ah_Z[h]hqQ[Zvj_\]ahQâQ_a|Z[̀qZQfjd\Q{ZQ̂j[h]dtZvQ{pQ\tZQYah\[̀_\a[Qr]\tQ[Z̀dah̀{iZQ
g[afg\hZddyQShQ̀vv]\]ahQ\aQ\tZQYZ[\]̂]_̀\ZdQâQShdj[̀h_ZQ̀hvQ̀__afg̀hp]hqQva_jfZh\dWQ\tZQYah\[̀_\a[Qdt̀iiQg[a|]vZQ\aQ
\tZQYZ[\]̂]_̀\ZQÃaivZ[dWQahQ̀Q\]fZipQ{̀d]dWQ_ag]ZdQâQ̀hpQdj{dZ«jZh\ipQ]ddjZvQZhva[dZfZh\dQ\t̀\Q̀fZhvQ̀hpQ_a|Z[̀qZdQ
a[Qi]f]\dyQQShQ̀vv]\]ah¥
I� XYZ[\]̂]_̀\ZQÃaivZ[dXQ̀[ZQ\tZQ§hì[qZvQY]\pQR_taaiQ�]d\[]_\QâQÀ]vviZ\arhWQVV�Qb]dhZ[Qu|ZhjZWQ
À]vviZ\arhWQ�ZrQ�a[cQUl̄°ly
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HI JKLMNOPMQRNMSTMUVMWRXYRUMNVXSXUOVMQRKSRXYQZNOYUMROYWRZYWMNT[XYPR\KTXUXMQR]ZQVRUK]\T[R̂XV_ROTTRNM̀ZXNM]MYVQRKSR
V_XQRaNVXUTMRbbc

Hd aTTRXYQZNOYUMRWKUZ]MYVQR]ZQVReMRMfMUZVMWR̂XV_RghijklmnopRQXPYOVZNMQc
Hq aTTRNM̀ZXNMWRTXOeXTXV[R\KTXUXMQR]ZQVReMRMYWKNQMWRVKR\NKLXWMRV_OVROY[RrKVXUMRKSRJOYUMTTOVXKYRKNRrKVXUMRKSR
rKYstMYM̂OTRPXLMYRVKRV_MRuXNQVRrO]MWRvYQZNMWR]ZQVROTQKReMRPXLMYRVKRV_MRaWWXVXKYOTRvYQZNMWQRXWMYVXSXMWRXYR
wMUVXKYRbbcbcxcRwZU_RMYWKNQM]MYVRQ_OTTR\NKLXWMRV_OVRUKLMNOPMQROSSKNWMWRZYWMNRV_MR\KTXUXMQR̂XTTRYKVReMR
UOYUMTMWRKNROTTK̂MWRVKRMf\XNMRZYVXTROVRTMOQVRyzRWO[Q{R\NXKNR̂NXVVMYRYKVXUMR_OQReMMYR\NKLXWMWRVKRV_MR|̂ YMNcR
}~�����~����������~����������������������������~�����}������������~������

H� uOXTZNMRKSRV_MR|̂ YMNRVKRKe�MUVRVKRV_MRJKYVNOUVKN{QRSOXTZNMRVKRSZNYXQ_RORUMNVXSXUOVMRKNRKV_MNRMLXWMYUMRKSRNM̀ZXNMWR
XYQZNOYUMRUKLMNOPMQ�RKNRVKRKe�MUVRVKROY[RWMSMUVRXYRQZU_RUMNVXSXUOVMRKNRKV_MNRMLXWMYUM�RKNRVKRWM]OYWRNMUMX\VRKSR
QZU_RUMNVXSXUOVMRKNRKV_MNRMLXWMYUM�RXQRYKVROR̂OXLMNRKSRV_MRJKYVNOUVKN{QRKeTXPOVXKYRVKRSZNYXQ_RV_MRNM̀ZXNMWR
XYQZNOYUMRUKLMNOPMQcRuZNV_MN]KNM�RYKV_XYPRUKYVOXYMWRXYRV_XQRaNVXUTMRbbRX]\KQMQRKYRV_MR|̂ YMNRORWZV[RKNR
KeTXPOVXKYRVKRNMLXM̂ROY[RUMNVXSXUOVMQRKNRKV_MNRMLXWMYUMRKSRXYQZNOYUMRUKLMNOPMQRKNRVKRXQQZMROY[RSKN]OTRO\\NKLOTR
KNROUUM\VOYUMRKSRQZU_RMLXWMYUM�RV_MRWZV[ROYWRKeTXPOVXKYRKSRV_MRJKYVNOUVKNReMXYPRVKR\NKLXWMRXYQZNOYUMR]MMVXYPR
V_MRNM̀ZXNM]MYVQRKSRV_XQRaNVXUTMRbbRNMPONWTMQQRKSROY[RNMLXM̂RKNRTOU�RKSRNMLXM̂Re[RV_MR|̂ YMNRKSRV_MR
JKYVNOUVKN{QRMLXWMYUMRKSRXYQZNOYUMc

H� �_MRJKYVNOUVKN{QRTXOeXTXV[RVKROYWRXYWM]YXSXUOVXKYRKSRV_MR|̂ YMNRXQRYKVRNMTXMLMWRKNRWX]XYXQ_MWRe[RV_MRJKYVNOUVKNR
QMUZNXYPRXYQZNOYUMRUKLMNOPMRXYROUUKNWOYUMR̂XV_RV_XQRaNVXUTMRbbcRaY[ROU�YK̂TMWPM]MYVRKSRNMUMX\VRKS�RKNRTOU�R
KSRKe�MUVXKYRe[RV_MR|̂ YMNRVK�RV_MRJKYVNOUVKN{QRMLXWMYUMRKSRNM̀ZXNMWRXYQZNOYUMRUKLMNOPMRXQRYKVROUUM\VOYUMRXYR
OY[R̂O[RKSROY[RWMSXUXMYUXMQRXYRV_MRJKYVNOUVKN{QRXYQZNOYUMRUKLMNOPMc

����H�HqR������� ¡¢�£ ¤¥¦§�¤
����H�HqH�R̈KTXUXMQRKSRXYQZNOYUMRNM̀ZXNMWRZYWMNRwMUVXKYQRbbcbc©cbRªJK]]MNUXOTR«MYMNOTR¬XOeXTXV[�Rbbcbc©c©R
ªaZVK]KeXTMR¬XOeXTXV[�Rbbcbc©cyRª®fUMQQR¬XOeXTXV[ROYW̄KNR°]eNMTTOR¬XOeXTXV[�ROYWRbbcbc©c±Rª²O³ONWKZQŔOVMNXOTQRµRXSR
O\\TXUOeTMR]ZQVROTQKRO\\T[RVKRV_MRSKTTK̂XYPROQRaWWXVXKYOTRvYQZNMWQRKYROR\NX]ON[ROYWRYKYsUKYVNXeZVKN[ReOQXQ�R̂XV_RV_MR
SKTTK̂XYPRWMQXPYOVXKY�RZYOTVMNMW¶

®YTONPMWRJXV[RwU_KKTR·XQVNXUVRKSŔXWWTMVK̂YROYWRV_MXNRNMQ\MUVXLMRM]\TK[MMQ�RXYVMNX]ROW]XYXQVNOVKNQ�R
OZV_KNX³MWRLKTZYVMMNQ�RUK]]XVVMMR]M]eMNQ�RQVZWMYVRVMOU_MNQ�ROZfXTXON[RXYQVNZUVKNQ�R]M]eMNQRKSRV_MŖKONWRKSR
®WZUOVXKY�ROYWRUKYQZTVOYVQRªV_MR¹·XQVNXUVRvYWM]YXVMMQ¹ºRwVOVMRKSRrM̂R»KN�ºR¼«½·RaNU_XVMUVQ�R̈JROYWRXVQR
UKYQZTVOYVQRª¹·MQXPYMNQ¹�ROYWR�NXVKYRJKYQVNZUVXKYRª¹JKYQVNZUVXKYŔOYOPMN¹�RWZNXYPReKV_RKYPKXYPROYWR
UK]\TMVMWRK\MNOVXKYQcR�_MROWWXVXKYOTRXYQZNMWRUKLMNOPMR\NKLXWMWRQ_OTTRYKVR\NMUTZWMRUKLMNOPMRXYRSOLKNRKSRV_MR
OY[R·XQVNXUVRvYWM]YXVMMQ�RV_MRwVOVMRKSRrM̂R»KN��R·MQXPYMNQ�RKNRJKYQVNZUVXKYŔOYOPMN�ReOQMWRKYRXVQRTOU�RKSR
\NXLXV[R̂XV_RV_MRJKYVNOUVKNRKNRKV_MNRV_XNWR\ONV[ROWWXVXKYOTRXYQZNMWcRuZNV_MN�RQZU_RUKLMNOPMRQ_OTTRYKVRMfUTZWMRKNR
WMY[RUKLMNOPMRVKR·XQVNXUVRvYWM]YXVMMQ�RwVOVMRKSRrM̂R»KN��R·MQXPYMNQ�RKNRV_MRJKYQVNZUVXKYŔOYOPMNRKYRV_MR
eOQXQRV_OVRV_MRYO]MWRXYQZNMWRJKYVNOUVKN{QR¾KN�RKNRK\MNOVXKYQRONMRYKVR\MNSKN]MWRWXNMUVT[RSKNRV_MR·XQVNXUVR
vYWM]YXVMMQ�RwVOVMRKSRrM̂R»KN��R·MQXPYMNQ�RKNRJKYQVNZUVXKYŔOYOPMNRKNRKV_MNRV_XNWR\ONV[ROWWXVXKYOTRXYQZNMWc

¿¿vSRr»RwVOVMRSZYWXYPRXQRZQMWRSKNROY[R\NK�MUV�RMfUTZWXYPRw®·RQVOVMROXW�RV_MYRV_MRwVOVMRKSRrM̂R»KN�RXQRNM̀ZXNMWRVKReMR
YO]MWROQROWWXVXKYOTRXYQZNMW�ROYWRXYWM]YXV[̄_KTWR_ON]TMQQRUMNVXSXUOVMQcR|V_MN̂XQM�RV_MRwVOVMRKSRr»RXQRYKVRNM̀ZXNMWRVKReMR
OWWMWROQROWWXVXKYOTRXYQZNMWRKNRKYRV_MRXYWM]YXV[̄_KTWR_ON]TMQQRUMNVXSXUOVMQc

����H�HqHI�À�Á§¦¡Â§�ÃÁ��§ Ä§HRRaWWXVXKYOTRvYQZNMWRUKLMNOPMRQ_OTTReMR\NKLXWMWRe[Rvw|RMYWKNQM]MYVRJ«R©zRbzRbbRÅÆRKNR
XVQRM̀ZXLOTMYVcR®fO]\TMQRKSRM̀ZXLOTMYVRvw|ROWWXVXKYOTRXYQZNMWRMYWKNQM]MYVQRXYUTZWMRZQXYPReKV_RJ«R©zRyyRbzRzbROYWR
J«R©zRyÇRbzRzbRVKPMV_MNcRJK]\TMVMWRUK\XMQRKSROTTRMYWKNQM]MYVQR]ZQVReMROVVOU_MWRVKRV_MRUMNVXSXUOVMRKSRXYQZNOYUMcR
JMNVXSXUOVMQRKSRvYQZNOYUMR]ZQVRUTMONT[RQVOVMR_K̂RUKLMNOPMRXQRMSSMUVMWRXYRV_MR®fUMQQ̄°]eNMTTOR¬XOeXTXV[RTO[MNcR
JMNVXSXUOVMQRKSRvYQZNOYUMR]ZQVRQ_K̂RV_MRSKN]RYZ]eMNQRZQMWRVKRMSSMUVROTTRKSRV_MRaWWXVXKYOTRvYQZNMWRUKLMNOPMQcRaRUK\[RKSR
V_MROUVZOTR\KTXU[RTOYPZOPMRKNRMYWKNQM]MYVRV_OVRMSSMUVQRV_XQRUKLMNOPMRXYRMOU_R\KTXU[R]ZQVReMR\NKLXWMWRVKRV_MR|̂ YMNROYWR
JKYQVNZUVXKYŔOYOPMNR̂XV_RV_MRJMNVXSXUOVMRKSRvYQZNOYUMcRvYRV_MRMLMYVRJKYVNOUVKNRXQRZYOeTMRVKR\NKUZNMRQZU_RUKLMNOPMR
Q\MUXSXUOTT[RYO]XYPRV_MR¹·XQVNXUVRvYWM]YXVMMQ�¹RV_MRwVOVMRKSRrM̂R»KN��R¹·MQXPYMNQ�¹R¹JKYQVNZUVXKYŔOYOPMN�¹RKNROY[R
KV_MNRV_XNWR\ONV[ROQROYROWWXVXKYOTRXYQZNMWROQRNM̀ZXNMWROeKLM�RJKYVNOUVKNRQ_OTTRYKVXS[RV_MR|̂ YMNROYWRJKYQVNZUVXKYR
´OYOPMNR\NXKNRVKRUK]]MYUXYPR¾KN�ROYWRQ_OTTRYKVR\NKUMMWR̂XV_ROY[R¾KN�RZYVXTROZV_KNX³MWRe[RV_MR|̂ YMNRVKRWKRQKcR

����H�HqHdRÈ��É§¢�¡ Ä§�� �ÊË�¢¢�Ì� Â�Ë�¦ÍHÊRR�_MRJKYVNOUVKNROU�YK̂TMWPMQRV_OVR¹uKTTK̂XYPRuKN]¹R̂KNWXYPRPMYMNOTT[R
WKMQRYKVR]MMVRV_MR\NX]ON[ROYWRYKYsUKYVNXeZVKN[RUKLMNOPMRNM̀ZXNM]MYVRSKNRaWWXVXKYOTRvYQZNMWQ�ROYWRV_OVRV_MRUKLMNOPMR
\NX]OU[ROQ\MUVRKSRaWWXVXKYOTRvYQZNMWRUKLMNOPMRXQRV[\XUOTT[ROWWNMQQMWRXYRV_MR¹|V_MNRvYQZNOYUM¹R\NKLXQXKYQRKSROR\KTXU[{QR
¹JKYWXVXKYQ¹RQMUVXKY�ROYWRKSVMYRNM̀ZXNMQROYRO]MYWXYPRMYWKNQM]MYVRVKRMSSMUVRUKLMNOPMRKYROR\NX]ON[ROYWR
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IJIKLJIMNOPQMJNRSPTUOUVSWXYSZJIMNTLMJNSMXYNY[JNYS\QUMS]NĴO_YSUQLXSYI_JNUY\YIMUSMJSMXYS̀aIYNbSJNSJMXYNS
_JLQ\YIMTMOJISTLLY]MTPcYSMJSMXYS̀aIYNSŶO_YILOIdSMXTMSMXYS]NO\TNRSTI_SIJIKLJIMNOPQMJNRSLĴYNTdYSNYeQONY\YIMUSTNYS
\YMSTUSMJSTccS]JcOLOYUS[JNSaXOLXSMXYRSTNYSNYeQONY_SQI_YNSfYLMOJISggVhVgVgV

ijkklklmSnopqrsjtuvwprxwoyz{|y|}rslSS~XYISTIRSNYeQONY_SOIUQNTILYSOUSMJSY�]ONYS_QYSMJSTSIJN\TcSY�]ONTMOJISJNSNYIYaTcS
_TMYbSMXYSZJIMNTLMJNSUXTccSUQ]]cRSMXYS̀aIYNbSTMScYTUMSMYIS�g��S_TRUS]NOJNSMJSYOMXYNSUQLXS_TMYbSOIST__OMOJISMJSZYNMO[OLTMYUSJ[S
�IUQNTILYbSaOMXSYOMXYNS�g�SLJ]OYUSJ[STccSNYIYaY_SOIUQNTILYS]JcOLOYUbSOILcQ_OIdbSaOMXJQMScO\OMTMOJIbSMYN\UbSLJI_OMOJIUbS
_YLcTNTMOJIUbSNO_YNUbSTI_SYI_JNUY\YIMUSŶO_YILOIdSLJIMOIQTMOJISJ[STccSLĴYNTdYUSOISMXYSUT\YS\TIIYNbScO\OMUSJ[S
]NJMYLMOJIbSTI_SULJ]YUSJ[SLĴYNTdYSTUSaTUS]NĴO_Y_SPRSMXYS]NŶOJQUS]JcOLRbSJNS���SO[STLLY]MTPcYSMJSMXYS̀aIYNbSTccS
_YLcTNTMOJIS]TdYUbS\TI_TMJNRSNO_YNUbSTI_�JNSYI_JNUY\YIMUSMXTMSLcYTNcRSŶO_YILYSMXYSLJIMOIQTMOJISJ[STccSLĴYNTdYUSOISMXYS
UT\YS\TIIYNbScO\OMUSJ[S]NJMYLMOJIbSTI_SULJ]YSJ[SLĴYNTdYSTUS]NĴO_Y_SPRSMXYS]NŶOJQUS]JcOLRV

ijkklkl������oyxpr�xop�lSSWXYSZJIMNTLMJNSUXTccSLTQUYSYTLXSfQPLJIMNTLMJNSMJS�g�S]NJLQNYSOIUQNTILYSNYTUJITPcRS
UTMOU[TLMJNRSMJSMXYS̀aIYNSTI_SaNOMMYISPRSLJ\]TIOYUS\YYMOIdSMXYSUT\YSLNOMYNOTSTUSNYeQONY_SQI_YNSfYLMOJISggVgVgbSTI_S���S
LTQUYSMXYSOUUQYNUSJ[SMXJUYSOIUQNTILYS]JcOLOYUSMJSIT\YSMXYS�__OMOJITcS�IUQNY_USTUS�__OMOJITcS�IUQNY_USQI_YNSYTLXS
fQPLJIMNTLMJN�USLJ\]NYXYIUÔYSdYIYNTcbSTQMJ\JPOcYbSY�LYUU�Q\PNYccTbSTI_SXT�TN_JQUS\TMYNOTcUScOTPOcOMRS]JcOLOYUVSSWXYS
�__OMOJITcS�IUQNY_SYI_JNUY\YIMSOILcQ_Y_SOISYTLXSUQLXSfQPLJIMNTLMJN�US]JcOLOYUS\QUMSUMTMYSMXTMSLĴYNTdYSOUST[[JN_Y_SMJS
TccS�__OMOJITcS�IUQNY_USaOMXSNYU]YLMSMJSTIRSTI_STccSLcTO\USTNOUOIdSJQMSJ[SJ]YNTMOJIUS]YN[JN\Y_SPRSJNSJISPYXTc[SJ[SMXYS
ZJIMNTLMJNVS�[SMXYS�__OMOJITcS�IUQNY_USXT̂YSJMXYNSOIUQNTILYSJMXYNaOUYST]]cOLTPcYSMJSTScJUUbSUQLXSJMXYNSOIUQNTILYSaOccS
JIcRST]]cRbSO[STMSTccbSJISTISY�LYUUSJNSLJIMOIdYIMSPTUOUVSWXYST\JQIMSJ[SYTLXSfQPLJIMNTLMJN�USOIUQNYNU�ScOTPOcOMRSQI_YNSYTLXS
UQLXSOIUQNTILYS]JcOLRSaOccSIJMSPYSNY_QLY_SPRSMXYSY�OUMYILYSJ[SUQLXSJMXYNSOIUQNTILYV

ijkklkl���}y|pj�y��p|pj�o��j�r�q|yx�lSS�ISMXYSŶYIMSMXYS̀aIYN�USOIUQNYN�U�S\T�Y�U�STIRS]TR\YIMSMJaTN_STIRScJUUS
LĴYNY_SQI_YNSTIRS]JcOLRSJ[SOIUQNTILYSMXYSZJIMNTLMJNSOUSNYeQONY_SMJS]NJLQNYSQI_YNSMXOUS�NMOLcYSggbSMXYS̀aIYN�US
OIUQNYN�U�STNYSUQPNJdTMY_SMJSTccSJ[SMXYSZJIMNTLMJN�USNOdXMUSJ[SNYLĴYNRSTdTOIUMSTIRS]YNUJISJNSJNdTIO�TMOJISOILcQ_OIdbSPQMS
IJMScO\OMY_SMJbSMXYSZJIMNTLMJN�USOIUQNYN�U�bSTI_SMXYSZJIMNTLMJNSUXTccSY�YLQMYSTI_S_YcÔYNSTccSOIUMNQ\YIMUbS]T]YNUbSTI_S
aXTMŶYNSYcUYSOUSIYLYUUTNRSMJSUYLQNYSMXJUYSNOdXMUVSWXYSZJIMNTLMJNSUXTccS_JSIJMXOIdST[MYNSMXYS]TR\YIMSJ[STIRS_T\TdYUSMJS
]NY�Q_OLYSMXJUYSNOdXMUV

ijkklkl���rw�|pjo�j���po�rxwoylSS�ccSOIUQNTILYS]JcOLOYUS\TOIMTOIY_SPRSMXYSZJIMNTLMJNSUXTccSOILcQ_YSTSaTÔYNSJ[STIRSTI_S
TccSNOdXMUSJ[SUQPNJdTMOJISJ[SMXYSZJIMNTLMJNSJNSOMUS�IUQNYNUSTdTOIUMSMXYS̀aIYNbSfMTMYSJ[S�YaS�JN�bSZJIUMNQLMOJIS�TITdYNS
TI_S�NLXOMYLMbSTcJIdSaOMXSTccSJMXYNS�__OMOJITcS�IUQNY_U��I_Y\IO[OY_S TNMOYUSTI_SMXYONSTdYIMUbSJ[[OLYNUbS_ONYLMJNUSTI_S
Y\]cJRYYUS[JNSNYLĴYNRSJ[S_T\TdYUVSWXYSZJIMNTLMJNS[QNMXYNSaTÔYUSOMUSNOdXMSJ[SUQPNJdTMOJISTdTOIUMSMXYS̀aIYNSTI_STIRS
�__OMOJITcS�IUQNY_SJNS�I_Y\IO[OY_S TNMRS[JNSTIRS_T\TdYSJNScJUUSMJSMXYSZJIMNTLMJN�USULJ]YSaJN�bSMJJcUbSYeQO]\YIMbS
\TMYNOTcUSJNSTIRSJMXYNScJUUSaOMXOISMXYSULJ]YSJ[STIRSOIUQNTILYS\TOIMTOIY_SPRSMXYS̀aIYNV

ijkkl¡j�}y|p¢�j�wr�wswx�j�y��pry�|
WXYS̀aIYNSUXTccS]QNLXTUYSTI_S\TOIMTOISMXYS̀aIYN�USQUQTcScOTPOcOMRSOIUQNTILYVSWXYS̀aIYNS\TRSTcUJbSTMSOMUSUJcYSJ]MOJIbS
]QNLXTUYSTI_S\TOIMTOISJMXYNSOIUQNTILYS[JNS]NJMYLMOJISTdTOIUMSLcTO\USMXTMS\TRSTNOUYS[NJ\SJ]YNTMOJIUSQI_YNSMXYSZJIMNTLMS
£JLQ\YIMUVSWXYSZJIMNTLMJNSOUSIJMSNYU]JIUOPcYS[JNS]QNLXTUOIdSTI_S\TOIMTOIOIdSUQLXSJ]MOJITcS̀aIYN�UScOTPOcOMRS
OIUQNTILYSQIcYUUSU]YLO[OLTccRSNYeQONY_SOISMXYSZJIMNTLMS£JLQ\YIMUVS�YOMXYNSMXYS̀aIYN�USQUQTcScOTPOcOMRSOIUQNTILYSIJNS
TIRSJMXYNSOIUQNTILYSJPMTOIY_SPRSMXYS̀aIYNSNY_QLYUSJNSJMXYNaOUYST[[YLMUSMXYSZJIMNTLMJN�USOIUQNTILYSNYeQONY\YIMUSQI_YNS
fYLMOJISggVgVS

¤¥¦§¦̈§¦©ª«¬®̄®°®±
ijkkl²j�pov|px�j�y��pry�|
ijkkl²lkS³IcYUUSJMXYNaOUYS]NĴO_Y_bSMXYS̀aIYNSUXTccS]QNLXTUYSTI_S\TOIMTOIbSOISTSLJ\]TIRSJNSLJ\]TIOYUScTa[QccRS
TQMXJNO�Y_SMJS_JSPQUOIYUUSOISMXYSfMTMYSJ[S�YaS�JN�bS]NJ]YNMRSOIUQNTILYSJISTSNY]cTLY\YIMSLJUMSPTUOUVSfQLXS]NJ]YNMRS
OIUQNTILYSaOccSPYS\TOIMTOIY_bSQIcYUUSJMXYNaOUYS]NĴO_Y_SOISMXYSZJIMNTLMS£JLQ\YIMUSJNSJMXYNaOUYSTdNYY_SOISaNOMOIdSPRS
TccS]YNUJIUSTI_SYIMOMOYUSaXJSTNYSPYIY[OLOTNOYUSJ[SUQLXSOIUQNTILYbSQIMOcS[OITcS]TR\YIMSOUS\T_YSTUS]NĴO_Y_SOISfYLMOJIS
V́g�SJNSQIMOcSIJS]YNUJISJNSYIMOMRSJMXYNSMXTISMXYS̀aIYNSXTUSTISOIUQNTPcYSOIMYNYUMSOISMXYS]NJ]YNMRSNYeQONY_SPRSMXOUSfYLMOJIS
ggVµSMJSPYSLĴYNY_bSaXOLXŶYNSOUScTMYNVSWXOUSOIUQNTILYSaOccSOILcQ_YSOIMYNYUMUSJ[SMXYS̀aIYNbSZJIMNTLMJNbSfQPLJIMNTLMJNUbS
TI_SfQPKUQPLJIMNTLMJNUSOISMXYS NJ�YLMV

ijkkl²lklkS NJ]YNMRSOIUQNTILYSaOccSPYSJISTSPQOc_YN�USNOU�bS¶TccKNOU�b¶SJNSYeQÔTcYIMS]JcOLRS[JN\STI_SOILcQ_YbSaOMXJQMS
cO\OMTMOJIbSOIUQNTILYSTdTOIUMSMXYS]YNOcUSJ[S[ONYS�aOMXSY�MYI_Y_SLĴYNTdY�STI_S]XRUOLTcScJUUSJNS_T\TdYSOILcQ_OIdbSaOMXJQMS
_Q]cOLTMOJISJ[SLĴYNTdYbSMXY[MbŜTI_TcOU\bS\TcOLOJQUS\OULXOY[bSLJccT]UYbSYTNMXeQT�YbS[cJJ_bSaOI_UMJN\bS[TcUYaJN�bS
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IJKILMNOPMQOKIPRISTUOIJVTWRPRXOYSLZQLMNKUOPMQOQJYRLKORJVW[PZOLM\ZSQLMNOQJVWZLILWMOW\\PKLWMJQOYXOJM]WR\JVJMIOW]OPMXO
PTTZL\PYZJOZJNPZORĴSLRJVJMIKUOPMQO_LZZO\W[JRORJPKWMPYZJO\WVTJMKPILWMO]WROÌJOaR\̀LIJ\IbKUOcWMIRP\IWRbKUOPMQO
cWMKIRS\ILWMOdPMPNJRbKOKJR[L\JKOPMQOJeTJMKJKORĴSLRJQOPKOPORJKSZIOW]OKS\̀OLMKSRJQOZWKKfOcW[JRPNJO]WROWÌJROTJRLZKOLKOMWIO
RĴSLRJQOSMZJKKOWÌJR_LKJOTRW[LQJQOLMOÌJOcWMIRP\IOgW\SVJMIKfOh̀JO]WRVOW]OTWZL\XO]WROÌLKO\W[JRPNJOK̀PZZOYJO
cWVTZJIJQOiPZSJf

jkllmnmlmlmlOh̀JOcWMIRP\IWROLKORJKTWMKLYZJO]WROPZZOIWWZKUOĴSLTVJMIUOVPIJRLPZKUOoWRpUOJI\fUOSMILZOqSYKIPMILPZOcWVTZJILWMO
PMQOTWKKJKKLWMOYXOr_MJRfOh̀JOcWMIRP\IWROK̀PZZOTRW[LQJOLMKSRPM\JO]WROÌJ]IOPKÒJOVPXORĴSLRJO]WRÒLVKJZ]UÒLKO
KSY\WMIRP\IWRKUOPMQÒLKOJVTZWXJJKbOTRWIJ\ILWMfOh̀JOLMKSRPM\JO\W[JRPNJORJ]JRRJQOIWOLMOÌLKOKSYTPRPNRPT̀OK̀PZZOYJOLMO
P\\WRQPM\JO_LÌOPOKIPMQPRQOsSLZQJRbKOtLKpOuWZL\XOSKJQOLMOÌJOqIPIJOW]OvJ_OwWRpf

jkllmnmlmxOh̀JOcWMIRP\IWROK̀PZZOTRW[LQJOLMKSRPM\JO\W[JRPNJO]WROTWRILWMKOW]OÌJOoWRpOKIWRJQOW]]OÌJOKLIJUOLMOIRPMKLIOPMQO
KIWRJQOWMOÌJOKLIJOYSIOMWIOLM\WRTWRPIJQOLMIWOÌJOoWRpOPKO]SZZORJTZP\JVJMIO\WKIOYPKLKO_LÌWSIO[WZSMIPRXOQJQS\ILYZJfOh̀JO
cWMIRP\IWROK̀PZZOTRW[LQJOcJRIL]L\PIJO\WTLJKOIWOÌJOcWMKIRS\ILWMOdPMPNJROK̀W_LMNOÌJO\W[JRPNJO]WROÌJLROVPIJRLPZKOLMO
IRPMKLIOWROKIWRJQOW]]OKLIJf

jkllmnmlmnOy]OÌJOTRWTJRIXOLMKSRPM\JORĴSLRJKOQJQS\ILYZJKUOÌJOr_MJROK̀PZZOTPXO\WKIKOMWIO\W[JRJQOYJ\PSKJOW]OKS\̀O
QJQS\ILYZJKfO

jkllmnmlmzOh̀JOTRWTJRIXOLMKSRPM\JO_LZZO\W[JROTWRILWMKOW]OÌJOoWRpOKIWRJQOW]]OÌJOKLIJUOPMQOPZKWOTWRILWMKOW]OÌJOoWRpOLMO
IRPMKLIfOh̀JOLMKSRPM\JORĴSLRJQOYXOÌLKOqJ\ILWMO{{f|O_LZZOMWIUÒW_J[JRUO\W[JROVP\̀LMJRXUOIWWZKUOĴSLTVJMIUO[J̀L\ZJKUO
K̀PMILJKUOIWWZÒWSKJKUOIRPLZJRKUOWROWÌJROIJVTWRPRXOWROTJRVPMJMIOKIRS\ISRJKOW_MJQOWRORJMIJQOYXOÌJOcWMIRP\IWRUOPO
qSY\WMIRP\IWRUOWROPOqSY}KSY\WMIRP\IWRUOWROÌJLROJVTZWXJJKUOSILZL~JQOLMOTJR]WRVPM\JOW]OÌJOoWRpOYSIOMWIOLM\WRTWRPIJQO
LMIWOÌJOTJRVPMJMIOLVTRW[JVJMIKfOh̀JOcWMIRP\IWROLKOKWZJZXORJKTWMKLYZJO]WROPZZOKS\̀OLIJVKOW]OLIKOW_MOPMQOPMXOSMQJROLIKO
\WMIRWZfOh̀JOcWMIRP\IWROK̀PZZUOPIOÌJOcWMIRP\IWRbKOW_MOJeTJMKJUOTRW[LQJOLMKSRPM\JO\W[JRPNJO]WROPZZOW]OÌJOLIJVKO
QJK\RLYJQOLMOÌLKOqJ\ILWMO{{f|f{f�UO_̀L\̀OLKOKSY�J\IOIWOÌJOTRW[LKLWMKOW]OqJ\ILWMO{{f|f�f

jkllmnmlm�OuPRILPZOW\\STPM\XOWROSKJOLMOP\\WRQPM\JO_LÌOqJ\ILWMO�f�OVPXOMWIO\WVVJM\JOSMILZOÌJOLMKSRPM\JO\WVTPMXOWRO
\WVTPMLJKOTRW[LQLMNOTRWTJRIXOLMKSRPM\JO\WMKJMIOIWOKS\̀OTPRILPZOW\\STPM\XOWROSKJOYXOJMQWRKJVJMIOWROWÌJR_LKJfOh̀JO
r_MJROPMQOÌJOcWMIRP\IWROK̀PZZOIPpJORJPKWMPYZJOKIJTKOIWOWYIPLMO\WMKJMIOW]OÌJOLMKSRPM\JO\WVTPMXOWRO\WVTPMLJKOPMQO
K̀PZZUO_LÌWSIOVSISPZO_RLIIJMO\WMKJMIUOIPpJOMWOP\ILWMO_LÌORJKTJ\IOIWOTPRILPZOW\\STPM\XOWROSKJOÌPIO_WSZQO\PSKJO
\PM\JZZPILWMUOZPTKJUOWRORJQS\ILWMOW]OLMKSRPM\Jf

jkllmnmlm�Oh̀JOr_MJROK̀PZZOMWIOYJORJKTWMKLYZJOIWOWRO]WROÌJOcWMIRP\IWROWROqSY\WMIRP\IWROPNPLMKIOPMXOZWKKOYXO]LRJUO
ZLǸIMLMNUOJeIJMQJQO\W[JRPNJUOPZZORLKpUOÌJ]IOWRO[PMQPZLKVOPMQOVPZL\LWSKOVLK\̀LJ]UOWROPMXOIWWZKUOĴSLTVJMIUO[J̀L\ZJKUO
K̀PMILJKUOIWWZÒWSKJKUOIRPLZJRKOWROWÌJROIJVTWRPRXOWROTJRVPMJMIOKIRS\ISRJKO_̀JRJ[JROZW\PIJQOPMQOW_MJQOYXOÌJO
cWMIRP\IWRUOqSY\WMIRP\IWRKUOÌJLROJVTZWXJJKOWROPNJMIKf

jkllmnmlm�Oh̀JO]WRVOW]OTWZL\XO]WROÌJO\W[JRPNJORĴSLRJQOYXO{{f|f{OK̀PZZOYJOcWVTZJIJQOiPZSJf

jkllmnmxk������k���k���������k���������mOh̀JOr_MJRUOL]OPTTZL\PYZJOIWOÌJOoWRpOPMQOPIOLIKOKWZJOWTILWMUOVPXOTSR\̀PKJOPMQO
VPLMIPLMOYWLZJROPMQOVP\̀LMJRXOLMKSRPM\JOWROK̀PZZOQWOKWOL]ORĴSLRJQOYXOZP_UO_̀L\̀OK̀PZZOKTJ\L]L\PZZXO\W[JROKS\̀OLMKSRJQO
WY�J\IKOQSRLMNOLMKIPZZPILWMOPMQOSMILZO]LMPZOP\\JTIPM\JOYXOÌJOr_MJRfOh̀LKOLMKSRPM\JO_LZZOLM\ZSQJOLMIJRJKIKOW]OÌJOr_MJRUO
cWMKIRS\ILWMOdPMPNJRUOcWMIRP\IWRUOqSY\WMIRP\IWRKOPMQOqSY}KSY\WMIRP\IWRKOLMOÌJOoWRpfO

jkllmnmnk�������������k�������m

jkllmnmzOy]OÌJOcWMIRP\IWRORĴSJKIKOLMO_RLILMNOÌPIOLMKSRPM\JO]WRORLKpKOWÌJROÌPMOÌWKJOQJK\RLYJQOLMOÌLKOqJ\ILWMO{{f|OWRO
WÌJROKTJ\LPZO\PSKJKOW]OZWKKOYJOLM\ZSQJQOLMOÌJOTRWTJRIXOLMKSRPM\JOTWZL\XUOÌJOr_MJROK̀PZZUOL]OTWKKLYZJUOLM\ZSQJOKS\̀O
LMKSRPM\JUOPMQOÌJO\WKIO]WROLIO_LZZOYJO\̀PRNJQOIWOÌJOcWMIRP\IWROYXOPTTRWTRLPIJOc̀PMNJOrRQJRf

jkllmnm�O�������������k�������f

jkllmnm�O�TWMOÌJOcWMIRP\IWRbKORĴSJKIUOÌJOr_MJRO_LZZOTRW[LQJO\WTLJKOW]OJP\̀OTWZL\XOÌPIOLM\ZSQJKOLMKSRPM\JO
\W[JRPNJKORĴSLRJQOYXOÌLKOqJ\ILWMO{{f|fO�P\̀OTWZL\XOK̀PZZO\WMIPLMOPZZONJMJRPZZXOPTTZL\PYZJO\WMQLILWMKUOQJ]LMLILWMKUO
Je\ZSKLWMKOPMQOJMQWRKJVJMIKORJZPIJQOIWOÌLKOuRW�J\IfO
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IJKKLMLNJOPQRSTUJVWJXYZTV[P\QV]L̂_̀âbcdaêfdĝhidjefkjiêcflmâfnn̂elòjp̂fofldpĵqrŝafk̀ îj̀aêfdĝfdt̂iûj̀alê
eapvakjlmâpwxkidjefkjiepŷpwxzpwxkidjefkjiepŷfoadjp̂fdĝa{vnitaapŷfdĝq|ŝj̀âhidpjewkjlid̂}fdfoaeŷhidpjewkjlid̂
}fdfoae~p̂kidpwnjfdjpŷ�ek̀ljakjŷ�ek̀ljakj~p̂kidpwnjfdjpŷpavfefjâkidjefkjiep̂gapkelxaĝld̂�ejlknâ�ŷlûfdtŷfdĝfdt̂
iûj̀alêeapvakjlmâpwxkidjefkjiepŷpwxzpwxkidjefkjiepŷfoadjpŷfdĝa{vnitaapŷuiêgf{foap̂kfwpaĝxt̂uleâiêij̀aê
kfwpap̂iûnipp̂jîj̀âa�jadĵiûveikaagp̂wdgaêveivaejt̂ldpwefdkâixjfldaĝvwepwfdĵjîj̀lp̂�akjlid̂rr��̂iêij̀aê
veivaejt̂ldpwefdkâfvvnlkfxnâjîj̀â�ie�ŷa�kavĵpwk̀ êlòjp̂fp̂j̀âbcdaêfdĝhidjefkjiê{ft̂̀ fmâjîj̀âveikaagp̂
iûpwk̀ l̂dpwefdkầanĝxt̂j̀âbcdae�̂_̀âbcdaêiêhidjefkjieŷfp̂fvveivelfjaŷp̀fnn̂ea�wleâiûj̀âhidpjewkjlid̂
}fdfoaeŷhidpjewkjlid̂}fdfoae~p̂kidpwnjfdjpŷ�ek̀ljakjŷ�ek̀ljakj~p̂kidpwnjfdjpŷbcdae~p̂pavfefjâkidjefkjiep̂
gapkelxaĝld̂�ejlknâ�ŷlûfdtŷfdĝfdt̂iûj̀alêeapvakjlmâpwxkidjefkjiepŷpwxzpwxkidjefkjiepŷfoadjpŷfdĝa{vnitaapŷ
xt̂fvveivelfjâceljjad̂foeaa{adjpŷpl{lnfêcflmaep̂afk̀ l̂d̂ufmiêiûij̀aêvfejlap̂adw{aefjaĝld̂j̀lp̂�akjlid̂rr�����̂
_̀âvinlklap̂{wpĵveimlgâpwk̀ ĉflmaep̂iûpwxeiofjlid̂xt̂adgiepa{adĵiêij̀aeclpa�̂�̂cflmaêiûpwxeiofjlid̂lp̂
auuakjlmâfp̂jîf̂vaepid̂iêadjljt̂amad̂j̀iwò ĵ̀fĵvaepid̂iêadjljt̂ciwnĝij̀aeclpầfmâf̂gwjt̂iûldga{dlulkfjlidŷ
kidjefkjwfn̂iêij̀aeclpaŷglĝdiĵvft̂j̀âldpwefdkâvea{lw{̂gleakjnt̂iêldgleakjntŷfdĝc̀aj̀aêiêdiĵj̀âvaepid̂iê
adjljt̂̀ fp̂fd̂ldpwefxnâldjaeapĵld̂j̀âveivaejt̂gf{foag�

IJKKLML�̂�̂nipp̂ldpweaĝwdgaêj̀âbcdae~p̂veivaejt̂ldpwefdkâclnn̂xâfg�wpjaĝxt̂j̀âbcdaêfdĝ{fgâvftfxnâjîj̀â
bcdaêuiêj̀âldpweagpŷfp̂j̀alêldjaeapjp̂{ft̂fvvafeŷpwx�akĵjîea�wlea{adjp̂iûfdt̂fvvnlkfxnâ{iejofoaâknfwpâfdĝ
iû�akjlid̂rr���r��̂_̀âhidjefkjiêp̀fnn̂vft̂�wxkidjefkjiep̂j̀alê�wpĵp̀feap̂iûldpwefdkâveikaagp̂eakalmaĝxt̂j̀â
hidjefkjieŷfdĝxt̂fvveivelfjâceljjad̂foeaa{adjp̂p̀fnn̂ea�wleâ�wxkidjefkjiep̂jî{f�âvft{adjp̂jîj̀alê
�wxzpwxkidjefkjiep̂ld̂pl{lnfê{fddae�

IJKKLML�̂�ûea�wleaĝld̂celjldôxt̂f̂vfejt̂ld̂ldjaeapjŷj̀âbcdaêp̀fnnŷwvid̂ikkweeadkâiûfd̂ldpweaĝnippŷolmâf̂xidĝ
uiêveivaêvaeuie{fdkâiûj̀âbcdae~p̂gwjlap�̂_̀âkipĵiûj̀âxidĝclnn̂xâk̀feoaĝfofldpĵveikaagp̂eakalmag�̂_̀â
bcdaêp̀fnn̂gaviplĵld̂f̂pavfefjâfkkiwdĵveikaagp̂pîeakalmagŷc̀lk̀ ĵ̀âbcdaêp̀fnn̂glpjelxwjâld̂fkkiegfdkâclj̀̂
pwk̀f̂oeaa{adĵfp̂j̀âvfejlap̂ld̂ldjaeapĵ{ft̂eafk̀ŷiêfp̂gajae{ldaĝld̂fkkiegfdkâclj̀̂j̀â{aj̀iĝiûxldgldôglpvwjâ
eapinwjlid̂panakjaĝld̂j̀â�oeaa{adj�̂�ûfujaêpwk̀ n̂ipp̂dîij̀aêpvaklfn̂foeaa{adĵlp̂{fgaŷfdĝwdnapp̂j̀âbcdaê
jae{ldfjap̂j̀âhidjefkĵuiêkidmadladkaŷeavnfka{adĵiûgf{foaĝveivaejt̂clnn̂xâvaeuie{aĝxt̂j̀âhidjefkjiêfujaê
dijlulkfjlid̂iûf̂h̀fdoâld̂j̀â�ie�̂ld̂fkkiegfdkâclj̀̂�ejlknâ��

IJKKLMLK�̂_̀âbcdaêclnn̂fg�wpĵfdĝpajjnâf̂nipp̂clj̀̂ldpweaep̂wdnapp̂idâiûj̀âvfejlap̂ld̂ldjaeapĵix�akjp̂ld̂celjldô
clj̀ld̂ulmâgftp̂fujaêikkweeadkâiûnipp̂jîj̀âbcdae~p̂a�aeklpâiûj̀lp̂vicae�̂lûpwk̀ îx�akjlid̂lp̂{fgaŷj̀âglpvwjâ
clnn̂xâeapinmaĝld̂j̀â{fddaêpanakjaĝfp̂j̀â{aj̀iĝiûxldgldôglpvwjâeapinwjlid̂ld̂j̀â�oeaa{adj�̂�ij̀ldôld̂j̀lp̂
�oeaa{adĵkfnnp̂uiêj̀âdf{âiûfdt̂vfejt̂ij̀aêj̀fd̂j̀âbcdaêfp̂nipp̂vftaâid̂j̀âbcdae~p̂ldpwefdkâfdĝdîgefuĵiê
ij̀aêldpjew{adĵld̂vft{adĵiûfdt̂nipp̂clnn̂df{âfdt̂ij̀aêvfejt̂fp̂f̂�ildĵvftaa�

IJKKLMLKK̂_̀âhidjefkjie~p̂�dpwefdkâhi{vfdt̂p̀fnn̂fk�dicnagoâld̂celjldôjîj̀âhidpjewkjlid̂}fdfoaêj̀fĵj̀at̂
f̀mâeafĝfdĝclnn̂ki{vnt̂clj̀̂fnn̂ea�wlea{adjp̂wdgaê�dga{dlulkfjlid̂�akjlid̂��r�̂iûj̀â�adaefn̂hidgljlidp�

IJKKL�J
���������������� ��¡
¢STWVT£P]¤SJ¥V]¦JP]¦J¢P§£S]\J¥V]¦
���������������� ��¡
IJKKL�LK̂_̀âhidjefkjiêp̀fnn̂uwedlp̀x̂idgp̂kimaeldôuflj̀uwn̂vaeuie{fdkâiûj̀âhidjefkĵfdĝvft{adĵiûixnlofjlidp̂
felpldôwdgaêlj�̂̈idgp̂{wpĵxâixjfldaĝuei{̂f̂pweajt̂ki{vfdt̂iêki{vfdlap̂pfjlpufkjiet̂jîj̀âbcdaeŷnlkadpaĝjîgî
xwpldapp̂ld̂j̀â�jfjâiû�aĉ©ie�ŷfdĝnlpjaĝld̂j̀ânfjapĵlppwâiûª���̂_eafpwet̂hlekwnfê«���̂_̀âf{iwdĵiûafk̀^
xidĝclnn̂xâa�wfn̂jîidầwdgeaĝqr��ŝvaekadĵiûj̀âhidjefkĵ�w{�̂¬fk̀ x̂idĝ{wpĵxâ{fldjfldaĝj̀eiwòiwĵj̀â
gwefjlid̂iûj̀âei�akjŷfdĝpwxpa�wadjnt̂jîj̀âa�jadĵj̀âhidjefkjiềfp̂idoildôvaeuie{fdkâfdĝvft{adĵ
ixnlofjlidp̂uinnicldôki{vnajlid̂iûj̀âei�akj�

IJKKL�LKLK?�îaeuie{fdkâiêft{adĵ̈idĝp̀fnn̂ea�wleaŷfp̂f̂kidgljlid̂veakagadĵjîjae{ldfjlid̂iûf̂hidjefkĵiê
hidjefkjieŷj̀fĵfdt̂dijlkâxâpadĵjîiê{aajldôxâfeefdoaĝiềanĝclj̀̂f̂hidjefkjiêqeldklvfnŝfdg®iêpweajtŷveliê
jîpwk̀ ĵae{ldfjlid�̂�dt̂pwk̀ êa�wlea{adjqpŝp̀fnn̂xâmilĝfdĝwdaduiekafxnâfdĝj̀âbcdaêp̀fnn̂̀fmâj̀âelòĵjî
ea�akĵfdt̂pwk̀x̂idgqpŝfdg®iêlodieâpwk̀k̂idgljlid�̂_̀âa�knwplmâ{aj̀iĝiûjae{ldfjlid̂iûf̂hidjefkĵiêhidjefkjiê
lp̂kidjfldaĝld̂j̀âhidjefkĵ̄ ikw{adjp̂fdĝf̂hidjefkjiêfdĝpweajt̂a�veappnt̂foeaaĝjîxâxiwdĝj̀aeaxt�

IJKKL�LKL°?±lgaêldknwgldôj̀âuinnicldôveimlplidp̂p̀fnn̂xâfjjfk̀aĝjîafk̀̂aeuie{fdkâ̈ idg²̂³�weajt̂foeaap̂j̀fĵlĵ
kidpadjp̂jîfdĝcflmap̂dijlkâiûfdt̂fggljlidŷfnjaefjlidŷi{lpplidŷk̀fdoâiêij̀aê{iglulkfjlid̂iûj̀âhidjefkĵ
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GH

IJKLMNOPQRSTLKUSVWWXPXJOYSVZPN[VPXJOYSKUVO\NSN]PNOQXJOSĴSPXMNSJ[SJPUN[SMJWX̂XKVPXJOSĴSPUNS_JOP[VKPSIJKLMNOPQSJ[SVS
Ĵ[̀NV[VOKNSJOSPUNSaV[PSĴSNXPUN[SPUNSbcON[SJ[SPUNS_JOP[VKPJ[SPJSPUNSJPUN[YSQUVZZSOJPS[NZXNdNSPUNSQL[NPeSĴSXPQSJ̀ZX\VPXJOQS
UN[NLOWN[SVOWSOJPXKNSPJSPUNSQL[NPeSĴSQLKUSMVPPN[QSXQSUN[ǸeScVXdNWRf

ghiijkjlSmJOWQSMLQPS̀NSa[NaV[NWSJOSPUNŜJ[MQSĴSnonSIJKLMNOPQSnpqrsrtqtSsSuN[̂J[MVOKNSmJOWSVOWSnpqrsrtqtSsS
uVeMNOPSmJOWYScXPUJLPSMJWX̂XKVPXJOQSJPUN[SPUVOSvqwSVSMVOWVPJ[eSQPVPNMNOPSXOSTNKPXJOSqxSĴSPUNSuN[̂J[MVOKNSmJOWS
PUVPSXPSXQS\XdNOSVQSVSQPVPLPJ[eSJ[SJPUN[SZN\VZZeS[NyLX[NWS̀JOWSVOWSPUVPSTNKPXJOSqpSĴSPUNSuN[̂J[MVOKNSmJOWSVaaZXNQSXOŜLZZYS
cXPUJLPSN]KNaPXJOYSvrwSVSMVOWVPJ[eSQPVPNMNOPSXOSTNKPXJOSqxSĴSPUNSuN[̂J[MVOKNSmJOWSPUVPSXPSXOKZLWNQSaN[̂J[MVOKNS̀eS
PUNS_JOP[VKPJ[SĴSVOeSKJ[[NKPXJOSVOWScV[[VOPeSJ̀ZX\VPXJOQSXOSPUNS_JOP[VKPSIJKLMNOPQYSXOKZLWXO\SQLKUSaN[̂J[MVOKNS
V̂PN[SPUNSWVPNQSĴSTL̀QPVOPXVZSVOWSzXOVZS_JMaZNPXJOYSVOWSvpwSVSMVOWVPJ[eSQPVPNMNOPSXOSTNKPXJOSq{SĴSPUNSuVeMNOPSmJOWS
PUVPSXPSXQS\XdNOSVQSVSQPVPLPJ[eSJ[SJPUN[SZN\VZZeS[NyLX[NWS̀JOWSVOWSPUVPSTNKPXJOSq|SĴSPUNSuVeMNOPSmJOWSVaaZXNQSXOŜLZZYS
cXPUJLPSN]KNaPXJORS}UNSKJQPSĴSPUNS̀JOWQSXQSXOKZLWNWSXOSVOWScXZZSOJPSXOK[NVQNSPUNS_JOP[VKPSTLMR
ji }UNS_JOP[VKPJ[SQUVZZSWNZXdN[SPUNS[NyLX[NWS̀JOWQSPJSPUNSbcON[SOJPSZVPN[SPUVOS~SWVeQŜJZZJcXO\SPUNSWVPNSPUNS
n\[NNMNOPSXQSNOPN[NWSXOPJSVOWS̀N̂J[NSKJMMNOKXO\SVOeSĴSPUNS�J[�R

jl }UNS_JOP[VKPJ[SQUVZZS[NyLX[NSVOeSVPPJ[ONesXOŝVKPScUJSN]NKLPNQSPUNS[NyLX[NWS̀JOWQSJOS̀NUVẐSĴSPUNSQL[NPeSPJS
V̂̂X]SPJSPUNS̀JOWQSVSKN[PX̂XNWSVOWSKL[[NOPSKJaeSĴSPUNX[SaJcN[SĴSVPPJ[ONeSVLPUJ[X�XO\SUXMSJ[SUN[SPJSQX\OSPUNS
J̀OWR

j� }UNS̀JOWQSMLQPSQaNKX̂XKVZZeSOVMNSPUNS�OZV[\NWS_XPeSTKUJJZSIXQP[XKPSĴS�XWWZNPJcOSVQSb̀ZX\NNR

ghiijkj�S�aJOSPUNS[NyLNQPSĴSVOeSaN[QJOSJ[SNOPXPeSVaaNV[XO\SPJS̀NSVSaJPNOPXVZS̀NON̂XKXV[eSĴS̀JOWQSKJdN[XO\SaVeMNOPSĴS
J̀ZX\VPXJOQSV[XQXO\SLOWN[SPUNS_JOP[VKPYSPUNS_JOP[VKPJ[SQUVZZSa[JMaPZeŜL[OXQUSVSKJaeSĴSPUNS̀JOWQSJ[SQUVZZSVLPUJ[X�NSVS
KJaeSPJS̀NŜL[OXQUNWR

�������hilhhh����������h���h����������h��h����
ghiljih����������h��h����
ghiljijiSôSVSaJ[PXJOSĴSPUNS�J[�SXQSKJdN[NWSKJOP[V[eSPJSPUNS_JOQP[LKPXJOS�VOV\N[ QSJ[Sn[KUXPNKP QS[NyLNQPSJ[SPJS
[NyLX[NMNOPQSQaNKX̂XKVZZeSN]a[NQQNWSXOSPUNS_JOP[VKPSIJKLMNOPQYSXPSMLQPYSX̂S[NyLNQPNWSXOSc[XPXO\S̀eSNXPUN[YS̀NSLOKJdN[NWS
Ĵ[SPUNX[SN]VMXOVPXJOSVOWS̀NS[NaZVKNWSVPSPUNS_JOP[VKPJ[ QSN]aNOQNScXPUJLPSKUVO\NSXOSPUNS_JOP[VKPS}XMNR

ghiljijlSôSVSaJ[PXJOSĴSPUNS�J[�SUVQS̀NNOSKJdN[NWScUXKUSPUNS_JOQP[LKPXJOS�VOV\N[SJ[Sn[KUXPNKPSUVQSOJPSQaNKX̂XKVZZeS
[NyLNQPNWSPJSJ̀QN[dNSa[XJ[SPJSXPQS̀NXO\SKJdN[NWYSPUNS_JOQP[LKPXJOS�VOV\N[SJ[Sn[KUXPNKPSMVeS[NyLNQPSPJSQNNSQLKUS�J[�S
VOWSXPSQUVZZS̀NSLOKJdN[NWS̀eSPUNS_JOP[VKPJ[RSôSQLKUS�J[�SXQSXOSVKKJ[WVOKNScXPUSPUNS_JOP[VKPSIJKLMNOPQYSKJQPQSĴS
LOKJdN[XO\SVOWS[NaZVKNMNOPSQUVZZYS̀eSVaa[Ja[XVPNS_UVO\NSb[WN[YS̀NSVPSPUNSbcON[ QSN]aNOQNRSôSQLKUS�J[�SXQSOJPSXOS
VKKJ[WVOKNScXPUSPUNS_JOP[VKPSIJKLMNOPQYSQLKUSKJQPQSVOWSPUNSKJQPSĴSKJ[[NKPXJOSQUVZZS̀NSVPSPUNS_JOP[VKPJ[ QSN]aNOQNS
LOZNQQSPUNSKJOWXPXJOScVQSKVLQNWS̀eSPUNSbcON[SJ[SJONSĴSPUNSJPUN[S_JOP[VKPJ[QSXOScUXKUSNdNOPSPUNSbcON[SQUVZZS̀NS
[NQaJOQX̀ZNŜJ[SaVeMNOPSĴSQLKUSKJQPQR

ghiljlh������¡���h��h����
ghiljljih¢�����h��h��¡��h£¤¥¦¡§�¡�§̈h��©ª̈�¡���
}UNSbcON[YSPU[JL\USXPQSn[KUXPNKPSJ[S_JOQP[LKPXJOS�VOV\N[YSQUVZZSUVdNSPUNSVLPUJ[XPeSPJS[N«NKPS�J[�SaN[̂J[MNWS̀eSPUNS
_JOP[VKPJ[SPUVPSWJNQSOJPSKJÔJ[MSPJSPUNS[NyLX[NMNOPQSĴSPUNSI[VcXO\QYSTaNKX̂XKVPXJOQYSJ[S̀JPURS}UNS_JOP[VKPJ[SQUVZZS
a[JMaPZeSKJ[[NKPS�J[�S[N«NKPNWS̀eSPUNS_JOQP[LKPXJOS�VOV\N[SJ[Sn[KUXPNKPSJ[ŜVXZXO\SPJSKJÔJ[MSPJSPUNS[NyLX[NMNOPQSĴS
PUNS_JOP[VKPSIJKLMNOPQYScUNPUN[SWXQKJdN[NWS̀N̂J[NSJ[SV̂PN[STL̀QPVOPXVZS_JMaZNPXJOSVOWScUNPUN[SJ[SOJPŜV̀[XKVPNWYS
XOQPVZZNWSJ[SKJMaZNPNWRS_JQPQSĴSKJ[[NKPXO\SQLKUS[N«NKPNWS�J[�YSXOKZLWXO\SVWWXPXJOVZSPNQPXO\SVOWSXOQaNKPXJOQYSPUNSKJQPSĴS
LOKJdN[XO\SVOWS[NaZVKNMNOPYSVOWSKJMaNOQVPXJOŜJ[SPUNS_JOQP[LKPXJOS�VOV\N[ QSVOWSn[KUXPNKP QSQN[dXKNQSVOWSN]aNOQNQS
MVWNSONKNQQV[eSPUN[ǸeYSQUVZZS̀NSVPSPUNS_JOP[VKPJ[ QSN]aNOQNR

ghiljljlh��¡��h£¤¥¦¡§�¡�§̈h��©ª̈�¡���
ghiljljljiSôYScXPUXOSPcJSvrwSeNV[QSV̂PN[SPUNSWVPNSĴSTL̀QPVOPXVZS_JMaZNPXJOSĴSPUNS�J[�SJ[SVSWNQX\OVPNWSaJ[PXJOSĴSPUNS
�J[�YSJ[SPUNSWVPNSĴSVKKNaPVOKNSĴSVSaJ[PXJOSĴSPUNS�J[�SPUVPSXQSQL̀«NKPSPJSKJ[[NKPXJOSJ[SKJMaZNPXJOSV̂PN[SPUNSWVPNSĴS
TL̀QPVOPXVZS_JMaZNPXJOSĴSPUNS�J[�YScUXKUNdN[SXQSZVPN[YSJ[SV̂PN[SPUNSWVPNŜJ[SKJMMNOKNMNOPSĴScV[[VOPXNQSNQPV̀ZXQUNWS
LOWN[STNKPXJOS¬R{RqYSJ[S̀eSPN[MQSĴSVOeSVaaZXKV̀ZNSQaNKXVZScV[[VOPeS[NyLX[NWS̀eSPUNS_JOP[VKPSIJKLMNOPQYSVOeSĴSPUNS
�J[�SXQŜJLOWSPJS̀NSOJPSXOSVKKJ[WVOKNScXPUSPUNS[NyLX[NMNOPQSĴSPUNS_JOP[VKPSIJKLMNOPQYSPUNS_JOP[VKPJ[SQUVZZSKJ[[NKPSXPS
a[JMaPZeSV̂PN[S[NKNXaPSĴSOJPXKNŜ[JMSPUNSbcON[SPJSWJSQJYSLOZNQQSPUNSbcON[SUVQSa[NdXJLQZeS\XdNOSPUNS_JOP[VKPJ[SVS
c[XPPNOSVKKNaPVOKNSĴSQLKUSKJOWXPXJORS}UNSJ̀ZX\VPXJOSQNPŜJ[PUSUN[NLOWN[SQUVZZSQL[dXdNSVKKNaPVOKNS̀eSPUNSbcON[SĴSPUNS
�J[�SJ[SPN[MXOVPXJOSĴSPUNS_JOP[VKPRS}UNSbcON[SQUVZZS\XdNSQLKUSOJPXKNSa[JMaPZeSV̂PN[SWXQKJdN[eSĴSPUNSKJOWXPXJORS}UNS
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IJKLMNOLJMPQRSTMUJMVNKOTRWJKXRQYNZZRMTVN[KR[KRU\ZZRUJMOTRNKXRTUUTOLRLYMJ\]YRLY[QRL̂J_̀TNMROJVTaNObROJMMTOL[JKR
cTM[JXdR

efghihihihRjYTRL̂J_̀TNMRcTM[JXRUJMROJMMTOL[JKRJURLYTRkJMbRQYNZZRaTRTlLTKXTXR̂[LYRMTQcTOLRLJRcJML[JKQRJURkJMbRU[MQLR
cTMUJMVTXRNULTMRm\aQLNKL[NZRIJVcZTL[JKRàRLYTRcTM[JXRJURL[VTRaTL̂TTKRm\aQLNKL[NZRIJVcZTL[JKRNKXRLYTRNOL\NZR
OJVcZTL[JKRJURLYNLRcJML[JKRJURLYTRkJMbd

efghihihinRocJKROJVcZTL[JKRJURNK̀RkJMbR\KXTMRJMRc\MQ\NKLRLJRLY[QRmTOL[JKRpqdqrRLYTRL̂J_̀TNMRcTM[JXRUJMROJMMTOL[JKRJUR
kJMbR[KROJKKTOL[JKR̂[LYRLYTRkJMbRMTs\[M[K]ROJMMTOL[JKRQYNZZRaTRMTKT̂TXRNKXRMTOJVVTKOTd

efghihihitRjYTRJaZ[]NL[JKQRQYNZZROJuTMRNK̀RMTcN[MRNKXRMTcZNOTVTKLRLJRNK̀RcNMLRJURLYTRkJMbRJMRJLYTMRcMJcTML̀RON\QTXRàR
LYTRXTUTOL[uTRJMRKJKOJKUJMV[K]RkJMbd

efghihinRjYTRIJKLMNOLJMRQYNZZRMTVJuTRUMJVRLYTRQ[LTRcJML[JKQRJURLYTRkJMbRLYNLRNMTRKJLR[KRNOOJMXNKOTR̂[LYRLYTR
MTs\[MTVTKLQRJURLYTRIJKLMNOLRvJO\VTKLQRNKXRNMTRKT[LYTMROJMMTOLTXRàRLYTRIJKLMNOLJMRKJMRNOOTcLTXRàRLYTRŵ KTMd

efghihinigRxURLYTRIJKLMNOLJMRUN[ZQRLJROJVVTKOTRLJROJMMTOLrRMTcN[MRNKXRVNbTR]JJXRNK̀RXTUTOLQR[KR[LQRkJMbR̂[LY[KRNR
MTNQJKNaZTRL[VTrRKJLRLJRTlOTTXRLTKRypz{RXǸQRUMJVRLYTRXNLTRLYTRIJKLMNOLJMRMTOT[uTXR̂M[LLTKRKJL[OTRUMJVRLYTRŵ KTMRcTMR
mTOL[JKRpqdqdqdprRLYTRŵ KTMRVǸROJMMTOLR[LR[KRNOOJMXNKOTR̂[LYRmTOL[JKRqd|RNKXRLYTRIJKLMNOLJMRQYNZZrR\cJKRXTVNKXrRcǸR
LJRLYTRŵ KTMRNZZRNVJ\KLQR̂Y[OYR[LRTlcTKXQRUJMRQ\OYROJMMTOL[uTR̂JMbdR

efghihinihRxKRTVTM]TKO[TQRJOO\MM[K]RX\M[K]RLYTRL̂J_̀TNMROJMMTOL[JKRcTM[JXrRLYTRŵ KTMRVǸROJMMTOLRNK̀RXTUTOLR
[VVTX[NLTZ̀RNKXROYNM]TRLYTROJQLRLJRLYTRIJKLMNOLJMdRjYTRŵ KTMRQYNZZRNLRJKOTRKJL[ÙRLYTRIJKLMNOLJMrR̂YJRVǸRLNbTRJuTMRLYTR
kJMbRNKXRVNbTRNK̀ROJMMTOL[JKQRMTVN[K[K]RNULTMR[LQRUJMOTQRNMM[uTRNLRLYTRkJMbdR}TcN[MR̂JMbRKJLRQLNMLTXR̂[LY[KRLTKRypz{RXǸQR
UJZZĴ[K]RKJL[OTRLJRLYTRIJKLMNOLJMRJURNK̀RXTUTOLRVǸRaTROJKQ[XTMTXRNKRTVTM]TKÒd

efghihitRjYTRIJKLMNOLJMRQYNZZRaTNMRLYTROJQLRJUROJMMTOL[K]RXTQLMJ̀TXRJMRXNVN]TXROJKQLM\OL[JKRJURLYTRŵ KTMrR~\ZL[cZTR
SM[VTRIJKLMNOLJMQRJMRmTcNMNLTRIJKLMNOLJMQrR̂YTLYTMROJVcZTLTXRJMRcNML[NZZ̀ROJVcZTLTXrRON\QTXRàRLYTRIJKLMNOLJMPQR
OJMMTOL[JKRJMRMTVJuNZRJURkJMbRLYNLR[QRKJLR[KRNOOJMXNKOTR̂[LYRLYTRMTs\[MTVTKLQRJURLYTRIJKLMNOLRvJO\VTKLQdRjYTR
IJKLMNOLJMRQYNZZRNZQJRMTcZNOTRJMRMTcN[MRLJRQNL[QUNOL[JKRJURŵ KTMRNK̀RNKXRNZZRXNVN]TRXJKTRLJRLYTRa\[ZX[K]RJMR[LQROJKLTKLQR
[KROJKQTs\TKOTRJUR̂JMbRcTMUJMVTXR[KRU\ZU[ZZ[K]RNK̀RNccZ[ONaZTR̂NMMNKL̀dRjY[QROZN\QTR[QR]TKTMNZR[KRKNL\MTRNKXR̂[ZZRKJLR
JcTMNLTRLJR̂N[uTRQL[c\ZNL[JKQRJURJLYTMROZN\QTQRLYNLRQcTO[ÙR̂NMMNKL̀RcTM[JXQR[KRTlOTQQRJURL̂JRyq{R̀TNMQd

efghihi�R�JLY[K]ROJKLN[KTXR[KRLY[QRmTOL[JKRpqdqRQYNZZRaTROJKQLM\TXRLJRTQLNaZ[QYRNRcTM[JXRJURZ[V[LNL[JKR̂[LYRMTQcTOLRLJR
JLYTMRJaZ[]NL[JKQRLYTRIJKLMNOLJMRYNQR\KXTMRLYTRIJKLMNOLRvJO\VTKLQdR�QLNaZ[QYVTKLRJURLYTRL̂J_̀TNMRcTM[JXRUJMR
OJMMTOL[JKRJURkJMbRNQRXTQOM[aTXR[KRmTOL[JKRpqdqdqRMTZNLTQRJKZ̀RLJRLYTRQcTO[U[ORJaZ[]NL[JKRJURLYTRIJKLMNOLJMRLJROJMMTOLRLYTR
kJMbrRNKXRYNQRKJRMTZNL[JKQY[cRLJRLYTRL[VTR̂[LY[KR̂Y[OYRLYTRJaZ[]NL[JKRLJROJVcZ̀R̂[LYRLYTRIJKLMNOLRvJO\VTKLQRVǸRaTR
QJ\]YLRLJRaTRTKUJMOTXrRKJMRLJRLYTRL[VTR̂[LY[KR̂Y[OYRcMJOTTX[K]QRVǸRaTROJVVTKOTXRLJRTQLNaZ[QYRLYTRIJKLMNOLJMPQR
Z[Na[Z[L̀R̂[LYRMTQcTOLRLJRLYTRIJKLMNOLJMPQRJaZ[]NL[JKQRJLYTMRLYNKRQcTO[U[ONZZ̀RLJROJMMTOLRLYTRkJMbd

efghinf����������f��f�������������f����
xURLYTRŵ KTMRcMTUTMQRLJRNOOTcLRkJMbRLYNLR[QRKJLR[KRNOOJMXNKOTR̂[LYRLYTRMTs\[MTVTKLQRJURLYTRIJKLMNOLRvJO\VTKLQrRLYTR
ŵ KTMRVǸRXJRQJR[KQLTNXRJURMTs\[M[K]R[LQRMTVJuNZRNKXROJMMTOL[JKrR[KR̂Y[OYRONQTRLYTRIJKLMNOLRm\VR̂[ZZRaTRMTX\OTXRNQR
XTLTMV[KTXRàRLYTRŵ KTMrR̂[LYRLYTRNXu[OTRJURLYTRIJKQLM\OL[JKR~NKN]TMRNKXR�MOY[LTOLdRm\OYRNX�\QLVTKLRQYNZZRaTR
TUUTOLTXR̂YTLYTMRJMRKJLRU[KNZRcǸVTKLRYNQRaTTKRVNXTdR�JMRLY[QRmTOL[JKRLJRNccZ̀rRLYTRŵ KTMRV\QLRNOOTcLR
KJK_OJKUJMV[K]RkJMbR[KR̂M[L[K]RQcTO[Ù[K]RLYTRKJK_OJKUJMV[K]RkJMbRaT[K]RNOOTcLTXdR�JL̂[LYQLNKX[K]RNK̀R
NOOTcLNKOTRàRLYTRŵ KTMrR[URLYTRŵ KTMRX[QOJuTMQRKJK_OJKUJMV[K]RkJMbRLYNLRLYTRŵ KTMRYNQRKJLRTlcMTQQZ̀RNOOTcLTXR[KR
M̂[L[K]rRLYTRŵ KTMRVǸRXTVNKXRLYNLRLYTRIJKLMNOLJMROJMMTOLRQ\OYRkJMbRNQRcTMRLYTRcMJu[Q[JKQRJUR�ML[OZTRpqRYTMTJUd

�������fgnfff�������������f��� ������
efgnigf¡�¢������f��£
jYTRIJKLMNOLRQYNZZRaTR]JuTMKTXRàRLYTRZN̂RJURLYTRmLNLTRJUR�T̂R¤JMbrRNKXRLYTRcNML[TQRTlcMTQQZ̀RN]MTTRLYNLRNK̀ROZN[VrR
X[Qc\LTrRJMRJLYTMROJKLMJuTMQ̀RJURNK̀RKNL\MTRNM[Q[K]RJ\LRJURLYTRIJKLMNOLRJMRcTMUJMVNKOTRJURLYTRkJMbRQYNZZRaTROJVVTKOTXR
NKXRVN[KLN[KTXR[KR�T̂R¤JMbRmLNLTRm\cMTVTRIJ\MLrRwMNK]TRIJ\KL̀d

efgnigihfjYTRIJKLMNOLJMRQYNZZRNLRNZZRL[VTQRJaQTMuTRNKXROJVcZ̀R̂[LYRNZZRUTXTMNZrRQLNLTRNKXRZJONZRZN̂QRNKXRNZZRZN̂QrR
JMX[KNKOTQRNKXRMT]\ZNL[JKQRJURLYTRŵ KTMrR[KRNK̀RVNKKTMRNUUTOL[K]RLYTRkJMbRNKXRNZZRQ\OYRJMXTMQRXTOMTTXRNQRTl[QLRNLR
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IJKLKMNOPMQONRSLKOTRUVROWPXOYKOKMPVNKQOZPNKJ[OYXOYSQUKLOSJONJUY\MPZLORP]UM̂O_\JULQUVNUSMOSJOP\NRSJUNXOS]KJONRKÒSJa[O
PMQONRKObSMNJPVNSJOLRPZZOQKcKMQ[OUMQKWMUcXOPMQOLP]KORPJWZKLLONRKOdTMKJOPMQOUNLOeSPJQOScOfQ\VPNUSM[OSccUVKJL[OP̂KMNL[O
SJOLKJ]PMNLOP̂PUMLNOPMXOVZPUWOSJOZUPYUZUNXOPJULUM̂OcJSW[OSJOYPLKQOSM[OPO]USZPNUSMOScOPMXOL\VROZPT[OSJQUMPMVKL[OJK̂\ZPNUSM[O
SJQKJOSJOQKVJKK[OTRKNRKJOYXORUWLKZcOSJOYXORULOKWIZSXKKOSJOP̂KMNLgOhULNSJUVPZOZPVaOScOKMcSJVKWKMNOScOPMXOZPT[OZSVPZOSJO
SNRKJTULK[OLRPZZOMSNOVSMLNUN\NKOPOTPU]KJOScObSMNJPVNSJiLOJKLISMLUYUZUNXOcSJOVSWIZUPMVKOTUNROL\VROZPTOUMOPOWPMMKJO
VSMLULNKMNOTUNRONRKOĵJKKWKMNO\MZKLLOPMQO\MNUZONRKObSMNJPVNSJORPLOJKVKU]KQOTJUNNKMOVSMLKMNOcSJONRKOTPU]KJOScOL\VRO
VSWIZUPMVKOcJSWONRKOdTMKJOPMQONRKOP̂KMVXOJKLISMLUYZKOcSJONRKOKMcSJVKWKMNOScOL\VROZPTg

klmnoplqrsstuuvwulxyzl{uu|}yu
klmnopomO~RKOdTMKJOPMQObSMNJPVNSJOJKLIKVNU]KZXOYUMQONRKWLKZ]KL[ONRKUJOIPJNMKJL[OL\VVKLLSJL[OPLLÛML[OPMQOZK̂PZO
JKIJKLKMNPNU]KLONSOVS]KMPMNL[OP̂JKKWKMNL[OPMQOSYZÛPNUSMLOVSMNPUMKQOUMONRKObSMNJPVNO�SV\WKMNLgOf�VKINOPLOIJS]UQKQOUMO
�KVNUSMO��g�g�[OMKUNRKJOIPJNXONSONRKObSMNJPVNOLRPZZOPLLÛMONRKObSMNJPVNOPLOPOTRSZKOTUNRS\NOTJUNNKMOVSMLKMNOScONRKOSNRKJgO
�cOKUNRKJOIPJNXOPNNKWINLONSOWPaKOPMOPLLÛMWKMNOTUNRS\NOL\VROVSMLKMN[ONRPNOIPJNXOLRPZZOMK]KJNRKZKLLOJKWPUMOZK̂PZZXO
JKLISMLUYZKOcSJOPZZOSYZÛPNUSMLO\MQKJONRKObSMNJPVNg

klmnopopO~RKOdTMKJOWPX[OTUNRS\NOVSMLKMNOScONRKObSMNJPVNSJ[OPLLÛMONRKObSMNJPVNONSOPOZKMQKJOIJS]UQUM̂OVSMLNJ\VNUSMO
cUMPMVUM̂OcSJONRKO�JS_KVN[OUcONRKOZKMQKJOPLL\WKLONRKOdTMKJiLOJÛRNLOPMQOSYZÛPNUSMLO\MQKJONRKObSMNJPVNO�SV\WKMNLgO~RKO
bSMNJPVNSJOLRPZZOK�KV\NKOPZZOVSMLKMNLOJKPLSMPYZXOJK�\UJKQONSOcPVUZUNPNKONRKOPLLÛMWKMNg

klmnonl�|}��ulxyzl�t�tz|tu
klmnonomO�\NUKLOPMQOSYZÛPNUSMLOUWISLKQOYXONRKObSMNJPVNO�SV\WKMNLOPMQOJÛRNLOPMQOJKWKQUKLOP]PUZPYZKONRKJK\MQKJO
LRPZZOYKOUMOPQQUNUSMONSOPMQOMSNOPOZUWUNPNUSMOScOQ\NUKL[OSYZÛPNUSML[OJÛRNL[OPMQOJKWKQUKLOSNRKJTULKOUWISLKQOSJOP]PUZPYZKO
YXOZPTg

klmnonopO�KUNRKJONRKOPVVKINPMVKOScOPZZOSJOPMXOIPJNOScONRKOTSJaOVS]KJKQOYXONRKObSMNJPVN�OMSJOPMXOIPXWKMNONRKJKcSJK�OMSJO
PMXOSJQKJOSJOPIIZUVPNUSMOcSJOIPXWKMNOULL\KQO\MQKJONRKObSMNJPVNOSJOSNRKJTULKOULL\KQOYXONRKOdTMKJ[OjJVRUNKVN[O
bSMLNJ\VNUSMO�PMP̂KJ[OSJOPMXOYSPJQOWKWYKJ[OSccUVKJ[OP̂KMNOSJOKWIZSXKKOScONRKOdTMKJ�OMSJOPMXOIKJWULLUSMOSJO
QUJKVNUSMONSOVSMNUM\KOTUNRONRKOIKJcSJWPMVKOScONRKObSMNJPVNOYKcSJKOSJOPcNKJOUNLOLIKVUcUKQOVSWIZKNUSMOQPNK�OMSJOPMXO
IKJcSJWPMVKOYXONRKOdTMKJOScOPMXOScONRKObSMNJPVNSJiLOQ\NUKLOSJOSYZÛPNUSML�OMSJOPMXOPUQOZKMNONSONRKObSMNJPVNSJOYXONRKO
dTMKJOUMOUNLOIKJcSJWPMVKOScOL\VROQ\NUKLOSJOSYZÛPNUSML�OMSJOPMXOQKZPXOSJOSWULLUSMOYXONRKOdTMKJONSOK�KJVULKOPMXOJÛRNO
SJOJKWKQXOPVVJ\UM̂ONSOUNO\MQKJONRKONKJWLOScONRKObSMNJPVNOSJOK�ULNUM̂OPNOZPTOSJOUMOK�\UNXOSJOYXOLNPN\NKOSJOSNRKJTULK�OMSJO
PMXOSNRKJONRUM̂OQSMKOSJOSWUNNKQONSOYKOQSMKOYXONRKOdTMKJ[OUNLOVSWWULLUSMKJL[OSccUVKJL[OP̂KMNLOSJOKWIZSXKKL�OLRPZZOYKO
QKKWKQONSOYKOPOJKZKPLKONSONRKObSMNJPVNSJOSJOUNLOL\JKNUKLOcJSWOPMXOSYZÛPNUSML[OZUPYUZUNUKLOSJO\MQKJNPaUM̂LOUMOVSMMKVNUSMO
TUNRONRKObSMNJPVNOSJONRKOIKJcSJWPMVKOYSMQOSJOPOTPU]KJOScOPMXOIJS]ULUSMOScONRKObSMNJPVNOSJOScOPMXOJÛRNLOSJOJKWKQUKLONSO
TRUVRONRKOdTMKJOWPXOYKOKMNUNZKQOYKVP\LKOScOPMXOYJKPVRONRKJKSc[OK�VKINUM̂OSMZXOPOTJUNNKMOUMLNJ\WKMNOK�IJKLLZXO
IJS]UQUM̂OcSJOL\VROJKZKPLKOSJOTPU]KJgO�SOVPMVKZZPNUSM[OJKLVULLUSMOSJOPMM\ZWKMNORKJKSc[OUMOTRSZKOSJOPLONSOPMXOIPJNOScONRKO
bSMNJPVN[OYKVP\LKOScOPMXOYJKPVRORKJKSc[OLRPZZOYKOQKKWKQOPOTPU]KJOScOPMXOWSMKXOQPWP̂KLONSOTRUVRONRKOdTMKJOWPXOYKO
KMNUNZKQOYKVP\LKOScOL\VROYJKPVRgO�SOTPU]KJOYXONRKOdTMKJOScOPMXOYJKPVROScONRKObSMNJPVNOLRPZZOYKOQKKWKQONSOYKOPOTPU]KJO
ScOPMXOSNRKJOSJOPMXOL\YLK�\KMNOYJKPVRg

klmnononO~RKOJÛRNLOLNPNKQOUMONRKLKO�KMKJPZObSMQUNUSMLOPMQONRKObSMNJPVNO�SV\WKMNLOPJKOV\W\ZPNU]KOPMQOMSNOUMO
ZUWUNPNUSMOScOPMXOJÛRNLOScONRKOdTMKJOPNOZPTOSJOUMOK�\UNXg

klmnono�O~RKOdTMKJOLRPZZOMSNOYKOJKLISMLUYZKOcSJOQPWP̂KLOSJOcSJOZSLLOScOPMNUVUIPNKQOIJScUNLOSMÒSJaOMSNOIKJcSJWKQOSMO
PVVS\MNOScOPMXONKJWUMPNUSMOScONRKObSMNJPVNSJOYXONRKOdTMKJOSJOYXO]UJN\KOScONRKOdTMKJiLOK�KJVULKOScOUNLOJÛRNONSONPaKOS]KJO
NRKObSMNJPVNSJiLÒSJag

klmnono�O~RKOdTMKJOLRPZZOMSNOYKOZUPYZKONSONRKObSMNJPVNSJOcSJOI\MUNU]KOQPWP̂KLOSMOPVVS\MNOScOUNLONKJWUMPNUSMOScONRKO
bSMNJPVNSJOSJOPMXOSNRKJOPZZK̂KQOYJKPVROScONRKOĵJKKWKMNOPMQONRKObSMNJPVNSJORKJKYXOK�IJKLLZXOTPU]KLOUNLOJÛRNONSOVZPUWO
L\VROQPWP̂KLOP̂PUMLNONRKOdTMKJg

klmnono�O~RKObSMNJPVNSJORKJKYXOK�IJKLLZXOTPU]KLOPMXOJÛRNLOUNOWPXORP]KOUMOZPTOSJOUMOK�\UNXONSOZSLNOYSMQUM̂OVPIPVUNXOPLO
POJKL\ZNOScOPMXOScONRKOPVNUSMLOScONRKOdTMKJ[ONRKOjJVRUNKVNOSJONRKObSMLNJ\VNUSMO�PMP̂KJONPaKMOUMOVSMMKVNUSMOTUNRONRKO
bSMNJPVNSJiLÒSJaOSMONRKO�JS_KVNg

klmnono�O~RKObSMNJPVNSJOP̂JKKLONRPNOUNOTPU]KLONRKOQKcKMLKOScOIJU]UNXOScOVSMNJPVNOPLOYKNTKKMOUNLKZcOPMQOKPVROSNRKJO�JUWKO
bSMNJPVNSJgO�MONRKOK]KMNONRPNOPMOPVNOSJOSWULLUSMOYXOPO�JUWKObSMNJPVNSJOSJOUNLO�\YVSMNJPVNSJLOScOPMXONUKJOVP\LKLOUWIPVN[O
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IJKJLMNOPNQORRNSTNJTUNVOPKNWONWXMNYOTWPJZWOP[NWXMTNWXMN\PSKMNYOTWPJZWOPNPMR]OTRŜQMNSTN_XOQMNOPNSTN]JPWNVOPNR̀ZXN
SK]JZW[NIJKJLMNOPNQORRNJLPMMRNSWNSRNISPMZWQUNPMR]OTRŜQMNJTINQSĴQMNWONWXMNYOTWPJZWOPaNbXMNYOTWPJZWOPNJZcTO_QMILMRNJTIN
JLPMMRNWXJWNWXSRN_JSdMPNOVNWXMNIMVMTRMNOPN]PSdSWUNOVNZOTWPJZWN]MPKSWRNJTINPMèSPMRNSWNWONZOKKMTZMNJTNJZWSOTNOPNR̀SWN
ISPMZWQUNJLJSTRWNWXMNPMR]OTRŜQMN\PSKMNYOTWPJZWOPaNbXMNf_TMP[NgPZXSWMZWNJTINWXMNYOTRWP̀ZWSOTNhJTJLMPNRXJQQNTOWN̂MN
]JPWSMRNWONR̀ZXNR̀SWaNbXMNYOTWPJZWOPN_JSdMRNJTINPMQSTèSRXMRNJTUNPSLXWNJTINZQJSKNJRNJLJSTRWNWXMNf_TMP[NWONWXMNMiWMTWN
R̀ZXNZQJSKNSRNZJ̀RMI[NOPNZOTWPŜ̀ WMINWO[N̂UNJN\PSKMNYOTWPJZWOPNOPNSWRNj̀ ẐOTWPJZWOPRNOVNJTUNWSMPa

klmnoplqrstsluvwlxvsyrzt{|vs
klmnopomNbMRWR[NSTR]MZWSOTRNJTINJ]]POdJQRNOVN]OPWSOTRNOVNWXMN}OPcNRXJQQN̂MNKJIMNJRNPMèSPMIN̂UNWXMNYOTWPJZWN
~OZ̀KMTWRNJTIN̂UNJ]]QSZĴQMNQJ_R[NRWJẀWMR[NOPISTJTZMR[NZOIMR[NP̀QMRNJTINPML̀QJWSOTRNOPNQJ_V̀QNOPIMPRNOVN]̀ Q̂SZN
J̀WXOPSWSMRaNbMRWR[NSTR]MZWSOTRNJTINJ]]POdJQRNOVN]OPWSOTRNOVNWXMNYOTWPJZWOP�RN}OPcNPMèSPMIN̂UNWXMN~PJ_STLRNOPN
j]MZSVSZJWSOTRNRXJQQN̂MNKJIMNJWNJTNJ]]PO]PSJWMNWSKMaN�TQMRRNOWXMP_SRMN]POdSIMI[NWXMNYOTWPJZWOPNRXJQQNJPPJTLMNVOPNR̀ZXN
WMRWR[NSTR]MZWSOTRNJTINJ]]POdJQRN_SWXNJTNSTIM]MTIMTWNWMRWSTLNQĴOPJWOPUNOPNMTWSWUNJZZM]WĴQMNWONWXMNf_TMP[NOPN_SWXNWXMN
J]]PO]PSJWMN]̀ Q̂SZNJ̀WXOPSWU[NJTINRXJQQN̂MJPNJQQNPMQJWMINZORWRNOVNWMRWR[NSTR]MZWSOTRNJTINJ]]POdJQRaNbXMNYOTWPJZWOPNRXJQQN
LSdMNWXMNYOTRWP̀ZWSOTNhJTJLMPNJTINgPZXSWMZWNWSKMQUNTOWSZMNOVN_XMTNJTIN_XMPMNWMRWRNJTINSTR]MZWSOTRNJPMNWON̂MNKJIMNRON
WXJWNWXMNYOTRWP̀ZWSOTNhJTJLMPNJTINgPZXSWMZWNKJUN̂MN]PMRMTWNVOPNR̀ZXN]POZMÌPMRaNbXMNf_TMPNRXJQQN̂MJPNZORWRNOVN���N
WMRWR[NSTR]MZWSOTRNOPNJ]]POdJQRNWXJWNIONTOWN̂MZOKMNPMèSPMKMTWRǸTWSQNJVWMPN̂SIRNJPMNPMZMSdMINOPNTMLOWSJWSOTRNZOTZQ̀IMI[N
JTIN���NWMRWR[NSTR]MZWSOTRNOPNJ]]POdJQRN_XMPMN̂̀SQISTLNZOIMRNOPNJ]]QSZĴQMNQJ_RNOPNPML̀QJWSOTRN]POXŜSWNWXMNf_TMPNVPOKN
IMQMLJWSTLNWXMSPNZORWNWONWXMNYOTWPJZWOPa

klmnopo�N�VNWXMNYOTRWP̀ZWSOTNhJTJLMP[NgPZXSWMZW[Nf_TMPNOPN]̀ Q̂SZNJ̀WXOPSWSMRNXJdSTLN�̀PSRISZWSOTNIMWMPKSTMNWXJWN
]OPWSOTRNOVNWXMN}OPcNPMèSPMNJIISWSOTJQNWMRWSTL[NSTR]MZWSOTNOPNJ]]POdJQNTOWNSTZQ̀IMIǸTIMPNjMZWSOTN��a�a�[NWXMN
YOTRWP̀ZWSOTNhJTJLMPNOPNgPZXSWMZWNRXJQQ[Ǹ]OTN_PSWWMTNJ̀WXOPS�JWSOTNVPOKNWXMNf_TMP[NSTRWP̀ZWNWXMNYOTWPJZWOPNWON
JPPJTLMNVOPNR̀ZXNJIISWSOTJQNWMRWSTL[NSTR]MZWSOTNOPNJ]]POdJQN̂UNJTNMTWSWUNJZZM]WĴQMNWONWXMNf_TMP[NJTINWXMNYOTWPJZWOPN
RXJQQNLSdMNWSKMQUNTOWSZMNWONWXMNYOTRWP̀ZWSOTNhJTJLMPNJTINgPZXSWMZWNOVN_XMTNJTIN_XMPMNWMRWRNJTINSTR]MZWSOTRNJPMNWON̂MN
KJIMNRONWXJWNWXMNYOTRWP̀ZWSOTNhJTJLMPNJTINgPZXSWMZWNKJUN̂MN]PMRMTWNVOPNR̀ZXN]POZMÌPMRaNj̀ZXNZORWR[NMiZM]WNJRN
]POdSIMINSTNjMZWSOTN��a�a�[NRXJQQN̂MNJWNWXMNf_TMP�RNMi]MTRMa

klmnoponN�VNR̀ZXN]POZMÌPMRNVOPNWMRWSTL[NSTR]MZWSOTNOPNJ]]POdJQǸTIMPNjMZWSOTRN��a�a�NJTIN��a�a�NPMdMJQNVJSQ̀PMNOVNWXMN
]OPWSOTRNOVNWXMN}OPcNWONZOK]QUN_SWXNPMèSPMKMTWRNMRWĴQSRXMIN̂UNWXMNYOTWPJZWN~OZ̀KMTWR[NJQQNZORWRNKJIMNTMZMRRJPUN̂UN
R̀ZXNVJSQ̀PMNSTZQ̀ISTLNWXORMNOVNPM]MJWMIN]POZMÌPMRNJTINZOK]MTRJWSOTNVOPNWXMNYOTRWP̀ZWSOTNhJTJLMP�RNJTINgPZXSWMZW�RN
RMPdSZMRNJTINMi]MTRMRNRXJQQN̂MNJWNWXMNYOTWPJZWOP�RNMi]MTRM[NSTZQ̀ISTLNWXMNZORWNOVNPMWMRWSTLNVOPNdMPSVSZJWSOTNOVN
ZOK]QSJTZMNSVNTMZMRRJPUǸTWSQNWXMNgPZXSWMZWNZMPWSVSMRNWXJWNWXMN}OPcNSTNèMRWSOTNIOMRNZOK]QUN_SWXNWXMNPMèSPMKMTWRNOVN
WXMNYOTWPJZWN~OZ̀KMTWR[NJTINTOTMNOVNR̀ZXNZORWRNRXJQQN̂MNSTZQ̀IMINSTNZOK]̀WSTLNWXMNYOTWPJZWNj̀Ka

klmnopopN�MèSPMINZMPWSVSZJWMRNOVNWMRWSTL[NSTR]MZWSOTNOPNJ]]POdJQNRXJQQ[ǸTQMRRNOWXMP_SRMNPMèSPMIN̂UNWXMNYOTWPJZWN
~OZ̀KMTWR[N̂MNRMZ̀PMIN̂UNWXMNYOTWPJZWOPNJTIN]POK]WQUNIMQSdMPMINWONWXMNYOTRWP̀ZWSOTNhJTJLMPNVOPNWPJTRKSWWJQNWONWXMN
gPZXSWMZWa

klmnopo�N�VNWXMNYOTRWP̀ZWSOTNhJTJLMPNOPNgPZXSWMZWNSRNWONÔRMPdMNWMRWR[NSTR]MZWSOTR[NOPNJ]]POdJQRNPMèSPMIN̂UNWXMN
YOTWPJZWN~OZ̀KMTWR[NWXMNYOTRWP̀ZWSOTNhJTJLMPNOPNgPZXSWMZWN_SQQNIONRON]POK]WQUNJTI[N_XMPMN]PJZWSZĴQM[NJWNWXMNTOPKJQN
]QJZMNOVNWMRWSTLa

klmnopo�NbMRWRNOPNSTR]MZWSOTRNZOTÌZWMIN]̀PR̀JTWNWONWXMNYOTWPJZWN~OZ̀KMTWRNRXJQQN̂MNKJIMN]POK]WQUNWONJdOSIN
T̀PMJROTĴQMNIMQJUNSTNWXMN}OPca

klmnopo�NgTUNKJWMPSJQNWON̂MNV̀PTSRXMINRXJQQN̂MNR̀ �̂MZWNWONSTR]MZWSOTRNJTINWMRWRNSTNWXMNRXO]NJTINVSMQIN̂UNWXMNgPZXSWMZWaN
jXO]NSTR]MZWSOTNRXJQQNTOWNPMQSMdMNWXMNYOTWPJZWOPNOVNWXMNPMR]OTRŜSQSWUNWONV̀PTSRXNRJWSRVJZWOPUNKJWMPSJQRNJTINWXMNPSLXWNSRN
PMRMPdMINWONPM�MZWNJTUNKJWMPSJQNJWNJTUNWSKMN̂MVOPMNVSTJQNJZZM]WJTZMNOVNWXMN}OPc[N_XMTNSTNWXMNO]STSOTNOVNWXMNgPZXSWMZWN
WXMNKJWMPSJQRNJTI�OPN_OPcKJTRXS]NIONTOWNZOTVOPKNWONWXMNj]MZSVSZJWSOTNPMèSPMKMTWRa

klmno�lxvtr�rst
\JUKMTWRNÌMNJTIǸT]JSIǸTIMPNWXMNYOTWPJZWN~OZ̀KMTWRNRXJQQN̂MJPNSTWMPMRWNVPOKNWXMNIJWMN]JUKMTWNSRNÌMNJWNWXMNQMLJQN
PJWMNJRNPMèSPMINSTN�MTMPJQNh T̀SZS]JQN�J_NjMZWSOTN����̂a
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IJKLMNJOPQRJSPQPTUJVWJXYZPQU
IJKLMNMK[\]̂_̀ab]ĉ]d̂ed]̀ffgbcĥij_kk̂kbf̂]d̂lf̂m_bca_bcfĝln̂ajf̂o]cad_̀a]dp̂c]d̂_cn]cf̂̀k_bmbcĥqcgfd̂]d̂ajd]qhĵ
ajf̂o]cad_̀a]dp̂_h_bciâajf̂rscfd̂qe]ĉ_cn̂̀k_bm̂_dbibcĥ]qâ]t̂]d̂l_ifĝ]ĉajf̂uhdffmfcâ]d̂ajf̂o]cad_̀âv]̀qmfcaî
]d̂ln̂df_i]ĉ]t̂_cn̂_̀â]d̂]mbiib]ĉ]d̂dfwqbdfmfcaîdfk_abcĥa]̂ajf̂hbxbcĥ]t̂c]ab̀fî_cĝbct]dm_ab]cp̂qckfiîiq̀ĵ
_̀ab]ĉ]d̂ed]̀ffgbcĥij_kk̂lf̂̀]mmfc̀fĝsbajbĉ]cf̂yz{̂nf_d̂_tafd̂iqlmbiib]ĉa]̂ajf̂rscfd̂]t̂ajf̂tbc_k̂ueekb̀_ab]ĉ
t]d̂|_nmfca}̂uîa]̂_̂̀k_bm̂l_ifĝqe]ĉm]cfn̂dfwqbdfĝa]̂lf̂dfa_bcfĝt]d̂_cn̂efdb]ĝ_tafd̂ajf̂g_af̂]t̂ajf̂tbc_k̂
ueekb̀_ab]ĉt]d̂|_nmfcap̂iq̀ĵ_̀ab]ĉmqiâlf̂̀]mmfc̀fĝsbajbĉib~̂y�{̂m]cajî_tafd̂iq̀ĵm]cfn̂lf̀]mfîgqf̂_cĝ
e_n_lkf̂qcgfd̂ajf̂afdmî]t̂ajf̂o]cad_̀a}̂\]asbajia_cgbchp̂bt̂ajf̂o]cad_̀âbîafdmbc_afĝln̂ajf̂rscfdp̂_cn̂_̀ab]ĉ]d̂
ed]̀ffgbcĥln̂ajf̂o]cad_̀a]d̂mqiâlf̂̀]mmfc̀fĝsbajbĉib~̂y�{̂m]cajî_tafd̂ajf̂g_af̂]t̂iq̀ĵafdmbc_ab]c}̂�jf̂
o]cad_̀a]d�î_̀ f̀ea_c̀f̂]t̂tbc_k̂e_nmfcâij_kk̂̀]ciabaqaf̂_̂dfkf_if̂]t̂_kk̂̀k_bmî_h_bciâajf̂rscfd}̂�jbîed]xbib]ĉ
ij_kk̂c]âdfkbfxf̂ajf̂o]cad_̀a]d̂]t̂ajf̂]lkbh_ab]ĉa]̂̀]mekn̂sbaĵajf̂ed]xbib]cî]t̂ajf̂k_ŝdfk_abcĥa]̂c]ab̀fî]t̂̀k_bm}

IJKLMNM�̂ùaî]d̂t_bkqdfîa]̂_̀â]̀ q̀ddbcĥgqdbcĥajf̂̀]ciadq̀ab]ĉ]t̂ajf̂|d]�f̀â]d̂t]kk]sbcĥajf̂biiq_c̀f̂]t̂ajf̂tbc_k̂
f̀dabtb̀_af̂t]d̂e_nmfcap̂sjb̀ĵhbxf̂dbif̂a]̂_̂̀_qif̂]t̂_̀ab]ĉij_kk̂lf̂gffmfĝa]̂j_xf̂_̀ d̀qfĝbĉ_cn̂_cĝ_kk̂fxfcaîc]â
k_afd̂aj_ĉajf̂g_af̂]t̂_cn̂_̀â]d̂t_bkqdf̂a]̂_̀âln̂ajf̂o]cad_̀a]d̂eqdiq_câa]̂_cn̂s_dd_can̂ed]xbgfĝqcgfd̂�f̀ab]ĉ�}�p̂
ajf̂g_af̂]t̂_cn̂̀]ddf̀ab]ĉ]t̂ajf̂�]d�̂]d̂t_bkqdf̂a]̂̀]ddf̀âajf̂�]d�̂ln̂ajf̂o]cad_̀a]d̂qcgfd̂�f̀ab]ĉz�}�p̂]d̂ajf̂g_af̂
]t̂_̀aq_k̂̀]mmbiib]ĉ]t̂_cn̂]ajfd̂_̀â]d̂t_bkqdf̂a]̂efdt]dm̂_cn̂gqan̂]d̂]lkbh_ab]ĉln̂ajf̂o]cad_̀a]dp̂sjb̀jfxfd̂]̀ q̀dî
k_ia}

IJKLM�J�VJ��ZYJ�ZP�R�JV�JXVWUT���TP�RJX�ZW�RU
�jf̂ed]xbib]cî]t̂ajf̂o]cad_̀âv]̀qmfcaîij_kk̂c]âlf̂̀j_chfgp̂_mfcgfgp̂s_bxfgp̂]d̂]ajfdsbif̂m]gbtbfĝbĉ_cn̂
dfief̀âf~̀feâln̂_̂sdbabcĥibhcfĝln̂ajf̂rscfd}̂\]̂efdi]ĉbî_qaj]db�fĝ]ĉlfj_kt̂]t̂ajf̂rscfd̂a]̂]d_kkn̂̀j_chfp̂
_mfcgp̂s_bxfp̂]d̂]ajfdsbif̂m]gbtn̂ajf̂afdmî]t̂ajf̂o]cad_̀âv]̀qmfcaî]d̂_cn̂]t̂ajf̂o]cad_̀a]d�îgqabfî]d̂
]lkbh_ab]cîqcgfd̂]d̂_dbibcĥ]qâ]t̂ajf̂o]cad_̀âv]̀qmfcai}̂ucn̂̀j_chfp̂s_bxfdp̂_eed]x_kp̂]d̂̀]cifcâhd_cafĝa]̂ajf̂
o]cad_̀a]d̂ij_kk̂lf̂kbmbafĝa]̂ajf̂ief̀btb̀̂m_aafdîia_afĝbĉajf̂sdbabcĥibhcfĝln̂ajf̂rscfdp̂_cĝij_kk̂c]âdfkbfxf̂ajf̂
o]cad_̀a]d̂]t̂_cn̂]ajfd̂]t̂ajf̂gqabfî_cĝ]lkbh_ab]cîqcgfd̂ajf̂o]cad_̀âv]̀qmfcai}̂\]̂�̀]ciadq̀abxf�̂̀j_chfîij_kk̂
lf̂_kk]sfg}

IJKLM�J�VTP�RUJ�R�Z��PW�JSPRWU
�jf̂o]cad_̀a]d̂ij_kk̂ed]xbgf̂a]̂ajf̂rscfd̂̀]ebfî]t̂_kk̂c]ab̀fî]t̂_cn̂anef̂dfh_dgbcĥkbfcîdf̀fbxfĝtd]m̂
�ql̀]cad_̀a]dip̂�ql�iql̀]cad_̀a]dip̂]d̂iqeekbfdîa]̂ajf̂o]cad_̀a]d}

IJKLM�J�Z�RUJ�ZTRU
�jf̂o]cad_̀a]d̂ij_kkp̂_cĝ̀_qif̂baî�ql̀]cad_̀a]dîa]p̂̀]mekn̂sbaĵedfx_bkbcĥs_hf̂d_af̂gfafdmbc_ab]cî_îbiiqfĝln̂
ajf̂�a_af̂]t̂\fŝ�]d�̂vfe_damfcâ]t̂�_l]d̂t]d̂ajf̂k]̀_ab]ĉ_cĝgqd_ab]ĉ]t̂ajbî|d]�f̀a}̂oqddfcâs_hf̂d_afît]d̂ajbî
|d]�f̀â_df̂bc̀kqgfĝbĉajf̂|d]�f̀â�_cq_k}

IJKLMK�J�RWR�ZYJ �V�PUPVWU
ucn̂ief̀btb̀̂dfwqbdfmfcâbĉajbîo]cad_̀âaj_âajf̂dfie]ciblbkbabfî]d̂]lkbh_ab]cî]t̂ajf̂o]cad_̀a]d̂_ki]̂_eekn̂a]̂_̂
�ql̀]cad_̀a]d̂bî_ggfĝt]d̂fmej_ibî_cĝbî_ki]̂jfdfln̂gffmfĝa]̂bc̀kqgf̂_̂�ql̀]cad_̀a]d̂]t̂_cn̂abfd}̂�jf̂]mbiib]ĉ]t̂
_̂dftfdfc̀f̂a]̂_̂�ql̀]cad_̀a]d̂bĉ̀]ccf̀ab]ĉsbaĵ_cn̂]t̂ajf̂o]cad_̀a]d�îdfie]ciblbkbabfî]d̂]lkbh_ab]cîij_kk̂c]âlf̂
]̀ciadqfĝa]̂gbmbcbijp̂_ld]h_af̂]d̂kbmbâ_cn̂dfie]ciblbkbabfî]d̂]lkbh_ab]cî]t̂_̂�ql̀]cad_̀a]d̂]t̂_cn̂abfd̂qcgfd̂ajf̂
o]cad_̀âv]̀qmfcaî]d̂ajf̂_eekb̀_lkf̂iql̀]cad_̀a}

¡�O¢XS£JK¤JJJO£�¥¢�¡O¢��J��J¦§¦ £�¦¢��J�̈JO©£JX��O�¡XO
IJK¤MKJOR�QPWZTPVWJª«JT�RJXVWT�Z�TV�
IJK¤MKMK̂�jf̂o]cad_̀a]d̂m_n̂afdmbc_af̂ajf̂o]cad_̀âbt̂ajf̂�]d�̂bîia]eefĝt]d̂_̂efdb]ĝ]t̂¬̂̀]cif̀qabxf̂g_nîajd]qhĵ
c]̂_̀â]d̂t_qkâ]t̂ajf̂o]cad_̀a]dp̂_̂�ql̀]cad_̀a]dp̂_̂�ql�iql̀]cad_̀a]dp̂ajfbd̂_hfcaî]d̂fmek]nffip̂]d̂_cn̂]ajfd̂efdi]cî
]d̂fcababfîefdt]dmbcĥe]dab]cî]t̂ajf̂�]d�p̂t]d̂_cn̂]t̂ajf̂t]kk]sbcĥdf_i]ci®

MK īiq_c̀f̂]t̂_ĉ]dgfd̂]t̂_̂̀]qdâ]d̂]ajfd̂eqlkb̀̂_qaj]dban̂j_xbcĥ�qdbigb̀ab]ĉaj_âdfwqbdfî_kk̂�]d�̂a]̂lf̂
ia]eefg°̂]d

M� uĉ_̀â]t̂h]xfdcmfcap̂iq̀ĵ_î_̂gf̀k_d_ab]ĉ]t̂c_ab]c_k̂fmfdhfc̀np̂aj_âdfwqbdfî_kk̂�]d�̂a]̂lf̂
ia]eefg°̂]d

ML ±f̀_qif̂ajf̂o]ciadq̀ab]ĉ�_c_hfd̂j_îc]ầfdabtbfĝ]d̂ajf̂ud̀jbaf̀âj_îc]âbiiqfĝ_̂ofdabtb̀_af̂t]d̂
|_nmfcâ_cĝj_îc]âc]abtbfĝajf̂o]cad_̀a]d̂]t̂ajf̂df_i]ĉt]d̂sbajj]kgbcĥ̀fdabtb̀_ab]ĉ_îed]xbgfĝbĉ
�f̀ab]ĉ¬}²̂_cĝ¬}�p̂]d̂lf̀_qif̂ajf̂rscfd̂j_îc]âm_gf̂e_nmfcâ_tafd̂z²̂g_nîsdbaafĉc]ab̀f̂]t̂iq̀ĵ
t_bkqdf̂a]̂m_�f̂e_nmfcâed]xbgfĝaj_âiq̀ĵt_bkqdf̂bîc]âgqf̂a]̂_̂gbieqafĝ_m]qcap̂_cĝf~̀feâa]̂ajf̂
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IJKILKMKNIMOPLIQMRSMIJTUSIVMWQXYMKRYIZ[MY\]RL̂M\ZZMXQM_\QKMXWM\L[M_\[YILKMXLM\M̀IQKRWRT\KIMWXQMa\[YILKM
\SM_IQM\L[MXKNIQM_QXbRSRXLSMXWMKNIM̀XLKQ\TKMcXTUYILKSd

eXKPRKNSK\LVRL̂MKNIM_QITIVRL̂MXQM\L[KNRL̂MIZSIMRLMKNIM̀XLKQ\TKMcXTUYILKSfMKNIM̀XLKQ\TKXQMSN\ZZMLXKMTI\SIMXQMVIZ\[MKNIM
_QX̂QISSMXWMKNIMgXQ]MWXQM\L[MQI\SXLMXKNIQMKN\LMXLIMSIKMWXQKNMRLMhITKRXLMidjdkfMRKMlIRL̂M\̂QIIVMKN\KMYXLIK\Q[MV\Y\̂ISM
SN\ZZMlIM\LM\VImU\KIMQIYIV[MWXQMKNIM̀XLKQ\TKXQMWXQM\L[MlQI\TNMXWMKNRSMn̂QIIYILKMXQMKNIM̀XLKQ\TKMcXTUYILKSMl[MKNIM
OPLIQd

opqrsqstMuNIM̀XLKQ\TKXQMY\[MKIQYRL\KIMKNIM̀XLKQ\TKMRWfMKNQXÛNMLXM\TKMXQMW\UZKMXWMKNIM̀XLKQ\TKXQfM\MhUlTXLKQ\TKXQfM\M
hUlvSUlTXLKQ\TKXQfMKNIRQM\̂ILKSMXQMIY_ZX[IISfMXQM\L[MXKNIQM_IQSXLSMXQMILKRKRISM_IQWXQYRL̂M_XQKRXLSMXWMKNIMgXQ]fM
QI_I\KIVMSUS_ILSRXLSfMVIZ\[SfMXQMRLKIQQU_KRXLSMXWMKNIMILKRQIMgXQ]Ml[MKNIMOPLIQM\SMVISTQRlIVMRLMhITKRXLMkwdxfMTXLSKRKUKIM
RLMKNIM\̂ Q̂Î\KIMYXQIMKN\LMkyyM_IQTILKMXWMKNIMKXK\ZMLUYlIQMXWMV\[SMSTNIVUZIVMWXQMTXY_ZIKRXLd

opqrsqszM{WMXLIMXWMKNIMQI\SXLSMVISTQRlIVMRLMhITKRXLMkwdkdkMXQMkwdkd|MIJRSKSfMKNIM̀XLKQ\TKXQMY\[fMU_XLMxyMV\[S}MPQRKKILM
LXKRTIM\LVMX__XQKULRK[MKXMTUQIMKXMKNIMOPLIQfMKIQYRL\KIMKNIM̀XLKQ\TKM\LVMQITXbIQMWQXYMKNIMOPLIQM_\[YILKMWXQMSUTNM
gXQ]M_QX_IQZ[M_IQWXQYIVMWXQMPNRTNMRKMN\SMLXKMXKNIQPRSIMlIILMTXY_ILS\KIVfMlUKMRLMLXMIbILKMSN\ZZMKNIMOPLIQMlIMZR\lZIM
KXMKNIM̀XLKQ\TKXQMWXQM\L[M_QXS_ITKRbIMZXSSfMRLTZUVRL̂fMlUKMLXKMZRYRKIVMKXfMKIQYRL\KRXLMIJ_ILSISfMZXSSMXWM\LKRTR_\KIVM
_QXWRKSfMRY_\TKMV\Y\̂ISfMUL\lSXQlIVMXbIQNI\VfMXQMKNIMZR]IdMeXKPRKNSK\LVRL̂MKNIMWXQÎXRL̂fM\L[MSUTNM_\[YILKSMKXMKNIM
X̀LKQ\TKXQMSN\ZZMlIMZISSM\L[MSIKXWWSMKXMPNRTNMKNIMOPLIQMY\[MlIMILKRKZIVM\SM_IQM\L[MXKNIQM_QXbRSRXLMXWMKNIM̀XLKQ\TKM
cXTUYILKSd

opqrsqsrM{WMKNIMgXQ]MRSMSKX__IVMWXQM\M_IQRXVMXWMiyMTXLSITUKRbIMV\[SMKNQXÛNMLXM\TKMXQMW\UZKMXWMKNIM̀XLKQ\TKXQMXQM\M
hUlTXLKQ\TKXQMXQMKNIRQM\̂ILKSMXQMIY_ZX[IISMXQM\L[MXKNIQM_IQSXLSM_IQWXQYRL̂M_XQKRXLSMXWMKNIMgXQ]MULVIQMTXLKQ\TKMPRKNM
KNIM̀XLKQ\TKXQMlIT\USIMKNIMOPLIQMN\SMQI_I\KIVZ[MW\RZIVMKXMWUZWRZZMKNIMOPLIQ}SMXlZR̂\KRXLSMULVIQMKNIM̀XLKQ\TKM
cXTUYILKSMPRKNMQIS_ITKMKXMY\KKIQSMRY_XQK\LKMKXMKNIM_QX̂QISSMXWMKNIMgXQ]fMKNIM̀XLKQ\TKXQMY\[fMU_XLMxyM\VVRKRXL\ZM
V\[S}MPQRKKILMLXKRTIMKXMKNIMOPLIQfM̀XLSKQUTKRXLM~\L\̂IQM\LVMnQTNRKITKM�VUQRL̂MPNRTNMKNIMOPLIQMSN\ZZMN\bIMKNIMQR̂NKM
\LVMX__XQKULRK[MKXMTUQI�fMKIQYRL\KIMKNIM̀XLKQ\TKM\LVMQITXbIQMWQXYMKNIMOPLIQM\SM_QXbRVIVMRLMhITKRXLMkwdkdxd

opqrstp�����������p��p���p�����p���p�����
opqrstsqMuNIMOPLIQMY\[MKIQYRL\KIMKNIM̀XLKQ\TKMRWMKNIM̀XLKQ\TKXQ

sq QIWUSISMXQMW\RZSMKXMSU__Z[MILXÛNM_QX_IQZ[MS]RZZIVMPXQ]IQSMXQM_QX_IQMY\KIQR\ZSMXQMImUR_YILKMKXMTXY_ZIKIM
KNIMgXQ]MRLM\MVRZR̂ILKfMIWWRTRILKfMKRYIZ[fMPXQ]Y\LZR]IfMS]RZZWUZfM\LVMT\QIWUZMY\LLIQ�

st W\RZSMKXMY\]IM_\[YILKMKXMhUlTXLKQ\TKXQSMXQMhU__ZRIQSMWXQMY\KIQR\ZSMXQMZ\lXQMRLM\TTXQV\LTIMPRKNMKNIM
QIS_ITKRbIM\̂QIIYILKSMlIKPIILMKNIM̀XLKQ\TKXQM\LVMRKSMhUlTXLKQ\TKXQSMXQMhU__ZRIQS�

sz VRSQÎ\QVSM\__ZRT\lZIMZ\PSfMSK\KUKISfMXQVRL\LTISfMTXVISfMQUZISM\LVMQÎUZ\KRXLSfMXQMZ\PWUZMXQVIQSMXWM\M
_UlZRTM\UKNXQRK[fMXQMRKSMNI\ZKNM\LVMS\WIK[M_Z\L�M

sr XKNIQPRSIMRSM̂URZK[MXWMSUlSK\LKR\ZMlQI\TNMXWMXQMVIW\UZKMULVIQM\M_QXbRSRXLMXWMKNIM̀XLKQ\TKMcXTUYILKS�
s� T\LLXKMTXY_ZIKIMKNIMgXQ]MPRKNRLMKNIM̀XLKQ\TKMuRYIMXQMPRKNRLMKNIMKRYIMKXMPNRTNMSUTNMTXY_ZIKRXLMY\[M

N\bIMlIILMIJKILVIV�M_QXbRVIVfMNXPIbIQfMKN\KMKNIMRY_XSSRlRZRK[MXWMKRYIZ[MTXY_ZIKRXLMRSfMRLMKNIMOPLIQ}SM
X_RLRXLfM\KKQRlUK\lZIMKXMTXLVRKRXLSMPRKNRLMKNIM̀XLKQ\TKXQ}SMTXLKQXZ�

s� lQI\TNISM\L[MP\QQ\LK[MY\VIMl[MKNIM̀XLKQ\TKXQMULVIQMXQM_UQSU\LKMKXMKNIM̀XLKQ\TKMcXTUYILKS�
s� RSMXQMN\SMlIILMULLITISS\QRZ[MXQMULQI\SXL\lZ[MXQMPRZZWUZZ[MVIZ\[RL̂MKNIM_IQWXQY\LTIM\LVMTXY_ZIKRXLMXWM

KNIMgXQ]fMXQMKNIM\P\QVMXWMLITISS\Q[MSUlTXLKQ\TKSfMXQMKNIM_Z\TRL̂MXWMLITISS\Q[MY\KIQR\ZM\LVMImUR_YILKM
XQVIQS�

s� W\RZSMKXMWUQLRSNMKNIMOPLIQMPRKNM\SSUQ\LTISMS\KRSW\TKXQ[MKXMKNIMOPLIQMIbRVILTRL̂MKNIM̀XLKQ\TKXQ}SM\lRZRK[M
KXMTXY_ZIKIMKNIMgXQ]MRLMTXY_ZR\LTIMPRKNM\ZZMQImURQIYILKSMXWMKNIM̀XLKQ\TKMcXTUYILKS�

s� QIWUSISMKXM_QXTIIVMPRKNMKNIMgXQ]MXQMIJKQ\MPXQ]MPNILM\LVM\SMVRQITKIVMl[MKNIMOPLIQfM̀XLSKQUTKRXLM
~\L\̂IQMXQMnQTNRKITK�

sq� W\RZSM\WKIQMTXYYILTIYILKMXWMKNIMgXQ]MKXM_QXTIIVMTXLKRLUXUSZ[MPRKNMKNIMTXLSKQUTKRXLM\LVMTXY_ZIKRXLMXWM
KNIMgXQ]MWXQMYXQIMKN\LMkyMV\[SfMIJTI_KM\SM_IQYRKKIVMULVIQMKNIM̀XLKQ\TKMcXTUYILKS�

sqq W\RZSMXQMLÎZITKSMKXMTXY_ZIKIMKNIMgXQ]MPRKNRLMKNIM̀XLKQ\TKMuRYIMXQMRLM\TTXQV\LTIMPRKNMKNIM̀XLSKQUTKRXLM
hTNIVUZI�M

sqt QIWUSISMXQMW\RZSMKXMTXQQITKMVIWRTRILKMgXQ]M_IQWXQYIVMl[MRK�M
sqz KNIM̀XLKQ\TKXQ}SM_QX̂QISSMXWMKNIMgXQ]MRSMSUTNMKN\KMKNIMOPLIQMQI\SXL\lZ[MlIZRIbISMKN\KMKNIM̀XLKQ\TKXQM

SN\ZZMLXKMlIM\lZIMKXM\TNRIbIMhUlSK\LKR\ZM̀XY_ZIKRXLMl[MKNIMhUlSK\LKR\ZM̀XY_ZIKRXLMc\KIM\LVMKNIM
X̀LKQ\TKXQMN\SMLXKMVIZRbIQIVM\LVMRY_ZIYILKIVM\MQITXbIQ[M_Z\LMQImURQIVMULVIQMKNIM̀XLKQ\TKMXQMN\SMLXKM
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IJKLMJIJNOPQJORKQJNSTJORSUUVKVJWPOPLOXJJPOPQJOIJRYJKPVMJOZLWPI[KPO\VXJOIJ]SVIJXJWPRO[ROIJ]SVIJNÔ_O
ÌVPPJWOWLPVKJOPLOPQJOZLWPI[KPLIÔ_OPQJOà WJIbOLI

cde NVRIJf[INROPQJOVWRPISKPVLWROLUOPQJOZLWRPISKPVLWOg[W[fJIhOiIKQVPJKPOLIOà WJIOj̀QJWORSKQOVWRPISKPVLWRO
[IJÔ[RJNOLWOPQJOIJ]SVIJXJWPROLUOPQJOZLWPI[KPOkLKSXJWPRlm

nodecpcpOqQJWO[W_OLUOPQJO[̂LMJOIJ[RLWROJrVRPhOPQJOà WJIOX[_ÒVPQLSPOYIJsSNVKJOPLO[W_OLPQJIOIVfQPROLIOIJXJNVJROLUOPQJO
à WJIO[WNO[UPJIOfVMVWfOPQJOZLWPI[KPLIO[WNOPQJOZLWPI[KPLItRORSIJP_hOVUO[W_hORJMJWOjulON[_RtÒIVPPJWOWLPVKJhOPJIXVW[PJO
JXYTL_XJWPOLUOPQJOZLWPI[KPLIO[POPQJOJrYVI[PVLWOLUORSKQORJMJWOjulON[_OYJIVLNhO[WNOX[_hORŜsJKPOPLO[W_OYIVLIOIVfQPROLUOPQJO
RSIJP_v

cd wrKTSNJOPQJOZLWPI[KPLIOUILXOPQJORVPJO[WNOP[xJOYLRRJRRVLWOLUO[TTOX[PJIV[TRhOJ]SVYXJWPhOPLLTRhO[WNO
KLWRPISKPVLWOJ]SVYXJWPO[WNOX[KQVWJI_OPQJIJLWOL̀WJNÔ_OPQJOZLWPI[KPLIO[WNOP[xJOYLRRJRRVLWOLUO
X[PJIV[TRORPLIJNOLUUyRVPJÔ_OPQJOZLWPI[KPLIb

cp iKKJYPO[RRVfWXJWPOLUORŜKLWPI[KPROYSIRS[WPOPLOzJKPVLWO{m|bO[WN
c} ~VWVRQOPQJOqLIxÔ_ÒQ[PJMJIOIJ[RLW[̂TJOXJPQLNOPQJOà WJIOX[_ONJJXOJrYJNVJWPOSPVTV�VWfOULIORSKQO

YSIYLRJORSKQOLUOPQJOZLWPI[KPLItROYT[WPhOX[PJIV[TRhOJ]SVYXJWPhOPLLTRO[WNORSYYTVJROIJX[VWVWfOLWOPQJORVPJhO
[WNO[TRLORSKQORŜKLWPI[KPLIRO[ROVPOX[_ONJJXO[NMVR[̂TJhOLIOVUOX[_OK[TTOSYLWOPQJOZLWPI[KPLItRORSIJP_O[POVPRO
L̀WOJrYJWRJOPLONLORLmO�YLWÒIVPPJWOIJ]SJRPOLUOPQJOZLWPI[KPLIhOPQJOà WJIORQ[TTOUSIWVRQOPLOPQJOZLWPI[KPLIO
[ONJP[VTJNO[KKLSWPVWfOLUOPQJOKLRPROVWKSIIJNÔ_OPQJOà WJIOVWOUVWVRQVWfOPQJOqLIxmOzSKQO[KKLSWPVWfORQ[TTO
ĴOUVW[ThÔVWNVWfO[WNOKLWKTSRVMJOSYLWOPQJOZLWPI[KPLIhOVPRORSIJP_hO[WNO[W_OYJIRLWOKT[VXVWfOSWNJIOLIO
PQILSfQOPQJOZLWPI[KPLIhO[ROPLOPQJO[XLSWPOPQJIJLUm

nodecpc}OqQJWOPQJOà WJIOPJIXVW[PJROPQJOZLWPI[KPOULIOLWJOLUOPQJOIJ[RLWRORP[PJNOVWOzJKPVLWO�|m�m�hOPQJOZLWPI[KPLIORQ[TTO
WLPÔJOJWPVPTJNOPLOIJKJVMJOUSIPQJIOY[_XJWPOSWPVTOPQJOqLIxOVROUVWVRQJNm

nodecpceO�UOPQJOSWY[VNÔ[T[WKJOLUOPQJOZLWPI[KPOzSXOJrKJJNROKLRPROLUOUVWVRQVWfOPQJOqLIxhOVWKTSNVWfOKLXYJWR[PVLWOULIO
PQJOZLWRPISKPVLWOg[W[fJItRO[WNOiIKQVPJKPtRORJIMVKJRO[WNOJrYJWRJROX[NJOWJKJRR[I_OPQJIĴ_hO[WNOLPQJION[X[fJRO
VWKSIIJNÔ_OPQJOà WJIO[WNOWLPOJrYIJRRT_Ò[VMJNhORSKQOJrKJRRORQ[TTÔJOY[VNOPLOPQJOZLWPI[KPLImO�UORSKQOKLRPRO[WNO
N[X[fJROJrKJJNOPQJOSWY[VNÔ[T[WKJhOPQJOZLWPI[KPLIORQ[TTOY[_OPQJONVUUJIJWKJOPLOPQJOà WJImO\QJO[XLSWPOPLÔJOY[VNOPLOPQJO
ZLWPI[KPLIOLIOà WJIhO[ROPQJOK[RJOX[_ÔJhORQ[TThOSYLWO[YYTVK[PVLWhÔJOKJIPVUVJNÔ_OPQJO�WVPV[TOkJKVRVLWOg[xJIO[UPJIO
KLWRSTP[PVLWÒVPQOPQJOZLWRPISKPVLWOg[W[fJIhO[WNOPQVROL̂TVf[PVLWOULIOY[_XJWPORQ[TTORSIMVMJOPJIXVW[PVLWOLUOPQJOZLWPI[KPm

nodecpcecdO\QJOKLRPROLUOUVWVRQVWfOPQJOqLIxO[TRLOVWKTSNJhÒVPQLSPOTVXVP[PVLWhO[TTOIJ[RLW[̂TJO[PPLIWJ_RtOUJJROVWKSIIJNOVWO
IJRYLWNVWfOPLOPQJONJU[STPO[WNOJWULIKVWfOPQJOà WJItROIVfQPRO[WNOIJXJNVJROSWNJIOPQJOZLWPI[KPOkLKSXJWPRhO[NNVPVLW[TO
PVPTJOKLRPRhOVWRSI[WKJhO[NNVPVLW[TOVWPJIJRPÔJK[SRJOLUO[W_ONJT[_OVWOKLXYTJPVWfOPQJOqLIxhOTLRROLUOzP[PJO�SVTNVWfOiVNhO[WNO
[TTOLPQJIONVIJKPO[WNOKLWRJ]SJWPV[TON[X[fJROVWKSIIJNÔ_OPQJOà WJIÔ_OIJ[RLWOLUOPQJOPJIXVW[PVLWOLUOPQJOZLWPI[KPLIO[RO
RP[PJNOQJIJVWmO

ndecpcecp?�POVROIJKLfWV�JNOPQ[PvOj�lOVUO[WOLINJIOULIOIJTVJUOVROJWPJIJNOLWÔJQ[TUOLUOZLWPI[KPLIOYSIRS[WPOPLO\VPTJO��OLUOPQJO
�WVPJNOzP[PJROZLNJhOj�lOVUO[W_OLPQJIORVXVT[IOLINJIOVROJWPJIJNOSWNJIO[W_OLPQJIONĴPLIOIJTVJUOT[̀RhOj�lOVUOZLWPI[KPLIOX[xJRO
[OfJWJI[TO[RRVfWXJWPOULIOPQJÔJWJUVPOLUOVPROKIJNVPLIRhOj|lOVUO[OIJKJVMJIOVRO[YYLVWPJNOULIOPQJÔJWJUVPOLUOVPROKIJNVPLIRhOLIOj{lO
VUO[OIJKJVMJIOVRO[YYLVWPJNOLWO[KKLSWPOLUOVPROVWRLTMJWK_hO[W_ORSKQOJMJWPOKLSTNOVXY[VIOLIOUISRPI[PJOZLWPI[KPLItRO
YJIULIX[WKJOLUOPQJOZLWPI[KPmOiKKLINVWfT_hOVPOVRO[fIJJNOPQ[POSYLWOPQJOLKKSIIJWKJOLUO[W_ORSKQOJMJWPhOà WJIORQ[TTÔJO
JWPVPTJNOPLOIJ]SJRPOLUOZLWPI[KPLIOLIOVPRORSKKJRRLIOVWOVWPJIJRPO[NJ]S[PJO[RRSI[WKJOLUOUSPSIJOYJIULIX[WKJOVWO[KKLIN[WKJO
V̀PQOPQJOPJIXRO[WNOKLWNVPVLWROLUOPQJOZLWPI[KPmO~[VTSIJOPLOKLXYT_ÒVPQORSKQOIJ]SJRPÒVPQVWOPJWOj��lON[_ROLUONJTVMJI_OLUO
PQJOIJ]SJRPhOLIOà WJItRONJPJIXVW[PVLWOPQ[POPQJO[RRSI[WKJRO[IJOWLPO[NJ]S[PJhORQ[TTOJWPVPTJOà WJIOPLOPJIXVW[PJOPQJO
ZLWPI[KPO[WNOPLOPQJO[KKLXY[W_VWfOIVfQPRORJPOULIPQOVWOzŜY[I[fI[YQRO�|m�m�OPQILSfQO�|m�m|OQJIJLUmO�WO[TTOJMJWPROYJWNVWfO
IJKJVYPOLUO[NJ]S[PJO[RRSI[WKJOLUOYJIULIX[WKJO[WNO[KPS[TOYJIULIX[WKJOVWO[KKLIN[WKJOPQJIJ̀VPQhOà WJIORQ[TTÔJOJWPVPTJNO
PLOYILKJJNÒVPQOPQJOqLIxÒVPQOVPROL̀WOULIKJROLIÒVPQOLPQJIOZLWPI[KPLIROLWO[OPVXJO[WNOX[PJIV[TOLIOLPQJIO[YYILYIV[PJO
[̂RVRhOPQJOKLRPOLUÒQVKQÒVTTÔJÔ[KxOKQ[IfJNO[f[VWRPOPQJOZLWPI[KPOzSXm

nodecpc�O�UOPQJOà WJIÒILWfUSTT_OPJIXVW[PJROPQJOZLWPI[KPOULIOK[SRJhOPQJOIVfQPRhOIJXJNVJRO[WNOL̂TVf[PVLWROLUOPQJOY[IPVJRO
V̀TTÔJOPQJOR[XJO[ROVUOPQJOà WJIOQ[NOPJIXVW[PJNOPQJOZLWPI[KPOULIOKLWMJWVJWKJOSWNJIOzJKPVLWO�|m|m

nodecpc�o�WOPQJOJMJWPOPQ[POPQJOZLWPI[KPLIhOLIOPQJOZLWPI[KPLItRORSIJP_hOKQ[TTJWfJROPQJOà WJItROPJIXVW[PVLWOLUOPQJO
ZLWPI[KPOULIOK[SRJhO[WNOPQJOà WJIOYIJM[VTROVWOTVPVf[PVLWOVWOKLWWJKPVLWÒVPQORSKQOKQ[TTJWfJhÒQJPQJIOVWVPV[PJNÔ_OPQJO
à WJIOLIÔ_OPQJOZLWPI[KPLIOLIOPQJOZLWPI[KPLItRORSIJP_hOPQJOà WJIORQ[TTÔJOJWPVPTJNOPLOVPROKLRPRhOVWKTSNVWfOIJ[RLW[̂TJO
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HIIJKLMNOPQRMMPSQTLUVKKMWQHPQHQKMPVXIQJRQPVUYQXTITZHITJLSQHPQ[HKIQJRQHLNQ\VWZ]MLIQHZHTLPIQIYMQ̂JLIKHUIJKQJKQIYMQ
ĴLIKHUIJKOPQPVKMIN_Q̀VUYQUJPIPSQTLUXVWTLZQKMHPJLHaXMQHIIJKLMNOPQRMMPSQPYHXXQaMQWMM]MWQHQUJPIQJRQRTLTPYTLZQIYMQbJKc_

defghiejklmnolpqoersetunevwonxeyqxezqo{nopno|n
defghihfQ}YMQ~�LMKQ]HNSQ�TIYJVIQUHVPMSQJKWMKQIYMQ̂JLIKHUIJKQTLQ�KTITLZQIJQPVP[MLWSQWMXHNQJKQTLIMKKV[IQIYMQbJKcSQTLQ
�YJXMQJKQTLQ[HKIQRJKQPVUYQ[MKTJWQJRQIT]MQHPQIYMQ~�LMKQ]HNQWMIMK]TLM_Q}YMQ~�LMKQPYHXXQTLUVKQLJQXTHaTXTINQaNQKMHPJLQJRQ
PVUYQPVP[MLPTJLSQWMXHNSQJKQTLIMKKV[ITJLQM�UM[IQIYHIQIYMQ̂JLIKHUIJKQ]HNQKM�VMPIQHLQM�IMLPTJLQJRQTIPQIT]MQIJQUJ][XMIMQTIPQ
bJKcQTLQHUUJKWHLUMQ�TIYQ�KITUXMQ�QYMKMJR_

defghih�Q}YMQ̂JLIKHUIQ}T]MQPYHXXQaMQHW\VPIMWQRJKQTLUKMHPMPQTLQIT]MQUHVPMWQaNQPVP[MLPTJLSQWMXHNQJKQTLIMKKV[ITJLQHPQ
WMPUKTaMWQTLQ̀MUITJLQ��_�_�_Q�JQHW\VPI]MLIQPYHXXQaMQ]HWMQIJQIYMQM�IMLI�

hf IYHIQ[MKRJK]HLUMQTPSQ�HPQJKQ�JVXWQYH�MQaMMLQPJQPVP[MLWMWSQWMXHNMWQJKQTLIMKKV[IMWQaNQHLJIYMKQUHVPMQRJKQ
�YTUYQIYMQ̂JLIKHUIJKQTPQKMP[JLPTaXM�QJK

h� IYHIQHLQM�VTIHaXMQHW\VPI]MLIQTPQ]HWMQJKQWMLTMWQVLWMKQHLJIYMKQ[KJ�TPTJLQJRQIYTPQ̂JLIKHUI_

defghge�nx�po�tpqoersetunevwonxeyqxezqo{nopno|n
defghghfQ}YMQ~�LMKQ]HNSQHIQHLNQIT]MSQIMK]TLHIMQIYMQ�YJXMQJKQHLNQ[JKITJLQJRQIYMQ̂JLIKHUIQRJKQIYMQ~�LMKOPQUJL�MLTMLUMQ
HLWQ�TIYJVIQUHVPMQV[JLQLJIQXMPPQIYHLQPM�MLQ���QWHNPOQ�KTIIMLQLJITUMQIJQIYMQ̂JLIKHUIJK_Q�JI�TIYPIHLWTLZQHLNQJIYMKQ
[KJ�TPTJLQIJQIYMQUJLIKHKNQTLQIYMQ̂JLIKHUISQIYMQ~�LMKQKMPMK�MPQIYMQKTZYIQHIQHLNQIT]MQHLWQTLQTIPQHaPJXVIMQWTPUKMITJLQIJQ
IMK]TLHIMQIYMQPMK�TUMPQJRQIYMQ̂JLIKHUIJKQJKQIYMQbJKcQaNQZT�TLZQ�KTIIMLQLJITUMQIJQIYMQ̂JLIKHUIJK_Q}YTPQIMK]TLHITJLQRJKQ
UJL�MLTMLUMQJRQIYMQ~�LMKQ[KJ�TPTJLQHXXJ�PQHLWQHVIYJKT�MPQIYMQ~�LMKQIJQIMK]TLHIMQIYTPQ̂JLIKHUIQHIQHLNQIT]MQHLWQRJKQ
HLNQKMHPJLQ�YHIPJM�MK_Q}YTPQKTZYIQ]HNQaMQM�MKUTPMWQaNQIYMQ~�LMKQTLQTIPQUJ][XMIMQWTPUKMITJL_Q}MK]TLHITJLQaNQIYMQ
~�LMKQVLWMKQIYTPQ̀MUITJLQPYHXXQaMQaNQ�JITUMQJRQ}MK]TLHITJLQWMXT�MKMWQIJQIYMQ̂JLIKHUIJKQP[MUTRNTLZQIYMQM�IMLIQJRQ
IMK]TLHITJLQHLWQIYMQMRRMUIT�MQWHIM_

defghgh�Q�[JLQKMUMT[IQJRQ�KTIIMLQLJITUMQRKJ]QIYMQ~�LMKQJRQPVUYQIMK]TLHITJLQRJKQIYMQ~�LMKOPQUJL�MLTMLUMSQIYMQ
ĴLIKHUIJKQPYHXXQT]]MWTHIMXNQHLWQTLQHUUJKWHLUMQ�TIYQTLPIKVUITJLPQRKJ]QIYMQ~�LMK�

hf UMHPMQJ[MKHITJLPQHPQWTKMUIMWQaNQIYMQ~�LMKQTLQIYMQLJITUM�
h� IHcMQHUITJLPQLMUMPPHKNSQJKQIYHIQIYMQ~�LMKQ]HNQWTKMUISQRJKQIYMQ[KJIMUITJLQHLWQ[KMPMK�HITJLQJRQIYMQbJKc�Q
hi M�UM[IQRJKQbJKcQWTKMUIMWQIJQaMQ[MKRJK]MWQ[KTJKQIJQIYMQMRRMUIT�MQWHIMQJRQIMK]TLHITJLQPIHIMWQTLQIYMQLJITUMSQ

IMK]TLHIMQHXXQM�TPITLZQPVaUJLIKHUIPQHLWQ[VKUYHPMQJKWMKPQHLWQMLIMKQTLIJQLJQRVKIYMKQPVaUJLIKHUIPQHLWQ
[VKUYHPMQJKWMKP�QHLW

hg [KJUMMWQIJQUJ][XMIMQIYMQ[MKRJK]HLUMQJRQIYMQbJKcQKM�VTKMWQVLWMKQ[JKITJLPQJRQIYMQ̂JLIKHUIQLJIQ
IMK]TLHIMWSQTRQHLN_

defghghiQ�[JLQKMUMT[IQJRQ�KTIIMLQLJITUMQJRQIYMQ~�LMKOPQM�MKUTPMQJRQPVUYQIMK]TLHITJLSQIYMQ̂JLIKHUIJKQPYHXXSQHPQIYMQ
ĴLIKHUIJKOPQPJXMQHLWQM�UXVPT�MQKM]MWNSQaMQ[HTWQRJKQIYMQbJKcQ[KJ[MKXNQM�MUVIMWQTLQHUUJKWHLUMQ�TIYQIYMQ̂JLIKHUIQ
�JUV]MLIPQ[KTJKQIJQIYMQMRRMUIT�MQWHIMQJRQIMK]TLHITJLQHLWQRJKQTIM]PQ[KJ[MKXNQRHaKTUHIMWQJRR�PTIMSQWMXT�MKMWQHLWQPIJKMWQTLQ
HUUJKWHLUMQ�TIYQIYMQ~�LMKOPQTLPIKVUITJLPQJKQIYMQ̂JLIKHUIQ�JUV]MLIPQaMRJKMQPVUYQMRRMUIT�MQWHIM_Q}YMQ̂JLIKHUIJKOPQ
MLITIXM]MLIQIJQ[HN]MLIQRJKQHXXQPVUYQ�JKcQPYHXXQaMQ[KMWTUHIMWQJLQTIPQ[MKRJK]HLUMQJRQPVUYQ�JKcQTLQHUUJKWHLUMQ�TIYQIYMQ
ĴLIKHUIQ�JUV]MLIPQHPQUMKITRTMWQaNQIYMQ�KUYTIMUIQHLWQ̂JLPIKVUITJLQ�HLHZMK_Q}YMQ̂JLIKHUIJKQPYHXXQaMQMLITIXMWQIJQLJQ
JIYMKQ[HN]MLIQHLWQ�HT�MPQHLNQUXHT]QRJKQWH]HZMPQTLUXVWTLZSQaVIQLJIQXT]TIMWQIJSQXJPIQ[KJRTIPSQHLNQ[KJP[MUIT�MQXJPPSQ
VLWMKVITXT�HITJLQJRQ[MKPJLLMXQJKQM�VT[]MLISQVLHaPJKaMWQJ�MKYMHWSQHLWQHLNQHLWQHXXQTIM]PQJRQUJLPM�VMLITHXQXJPPQJKQ
WH]HZM_Q}YMQ~�LMKQPYHXXQaMQMLITIXMWQIJQUKMWTIQHZHTLPIQHLNQ[HN]MLIQIJQaMQ]HWMQIJQIYMQ̂JLIKHUIJKQ[VKPVHLIQIJQIYTPQ
M̀UITJLQ��_�QIYMQRJXXJ�TLZ�Q���Q[HN]MLIPQ[KM�TJVPXNQ]HWMQIJQIYMQ̂JLIKHUIJKQRJKQIYMQIMK]TLHIMWQ[JKITJLQJRQIYMQbJKc�Q���Q
UXHT]PQ�YTUYQIYMQ~�LMKQYHPQHZHTLPIQIYMQ̂JLIKHUIJKQVLWMKQIYMQ̂JLIKHUIQ�JUV]MLIP�QHLWQ���QIYMQ�HXVMQJRQIYMQ]HIMKTHXPSQ
PV[[XTMPSQM�VT[]MLISQJKQJIYMKQTIM]PQIYHIQHKMQIJQaMQWTP[JPMWQJRQaNQIYMQ̂JLIKHUIJKSQIYMQUJPIQJRQ�YTUYQTPQTLUXVWMWQTLQIYMQ
ĴLIKHUIQ̀V]_Q�JI�TIYPIHLWTLZQIYMQRJKMZJTLZSQTLQIYMQM�MLIQJRQHQIMK]TLHITJLQVLWMKQ̀MUITJLQ��_�_�Q[KTJKQIJQIYMQTPPVHLUMQ
JRQHQ�JITUMQIJQ�KJUMMWSQIYMQ̂JLIKHUIJKQPYHXXQLJIQaMQMLITIXMWQIJQHLNQUJ][MLPHITJLQ�YHIPJM�MK_

����z��ef�eeez����je� ¡e¡�j¢£��j
def�hfez¤�p�l
def�hfhfe¡nypoptpqohQ�Q̂XHT]QTPQHQWM]HLWQJKQHPPMKITJLQaNQJLMQJRQIYMQ[HKITMPQPMMcTLZSQHPQHQ]HIIMKQJRQKTZYISQ[HN]MLIQJRQ
]JLMNSQJKQJIYMKQKMXTMRQ�TIYQKMP[MUIQIJQIYMQIMK]PQJRQIYMQ̂JLIKHUI_Q}YMQIMK]Q¥̂XHT]¥QHXPJQTLUXVWMPQJIYMKQWTP[VIMPQHLWQ
]HIIMKPQTLQ�VMPITJLQaMI�MMLQIYMQ~�LMKQHLWQ̂JLIKHUIJKQHKTPTLZQJVIQJRQJKQKMXHITLZQIJQIYMQ̂JLIKHUI_Q�MTIYMKQHQ¦M�VMPIQRJKQ
§LRJK]HITJLSQLJKQHQ̂JLPIKVUITJLQ̂YHLZMQ�TKMUIT�MSQLJKQHQ̂YHLZMQ~KWMKSQLJKQHQKMPMK�HITJLQJRQKTZYIPSQLJKQ]TLVIMPQJRQHQ
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IJJKLMNOPMQRPSPTSLUVPRJWQRKOPMQRPSMVPUQNPJMKRVOPMQRPSMPXYMJRZ[PRJ\]J[KP̂QRPQRPK_JP̀QMKRSaKQRZ[PRJ[WQM[JPKQPSP̀_SMNJP
XRTJRPWRQWQ[SUOPMQRPMQKLaJPQ̂PSPWQKJMKLSUPQRP̂]K]RJPaUSLIP[_SUUPaQM[KLK]KJPSP̀USLIb

cdefgeghdijkldmjkjnodpqdrstjko
uvwxwyxwz{|}~�~�~}�
cdefgeghgeP̀USLI[P�VPK_JP̀QMKRSaKQRPI][KP�JPLMLKLSKJTP�VPYRLKKJMPMQKLaJPKQPK_JPXYMJRPSMTPK_JP�MLKLSUP�JaL[LQMP�S�JRbP
ÙSLI[P�VPK_JP̀QMKRSaKQRPI][KP�JPLMLKLSKJTPYLK_LMP��PTSV[PŜKJRPQaa]RRJMaJPQ̂PK_JPJ�JMKPNL�LMNPRL[JPKQP[]a_P̀USLIPQRP
YLK_LMP��PTSV[PŜKJRPK_JP̀QMKRSaKQRP̂LR[KPRJaQNML�J[PK_JPaQMTLKLQMPNL�LMNPRL[JPKQPK_JP̀USLIOPY_La_J�JRPL[PJSRULJRb

cdefgeg�d�pnj�ldp�drstjko
cdefgeg�geP̀USLI[P�VPK_JP̀QMKRSaKQRPI][KP�JPLMLKLSKJTP�VPYRLKKJMPMQKLaJPKQPK_JPXYMJRPSMTPKQPK_JP�Ra_LKJaKPYLK_PSPaQWVP
[JMKPKQPK_JP̀QM[KR]aKLQMP�SMSNJRPYLK_LMPK_JPKLIJPULILK[P[JKP̂QRK_PLMP�JaKLQMP��b�b�b�PS�Q�JbP�_JPW]RWQ[JPQ̂PK_JPYRLKKJMP
MQKLaJPL[PKQPNL�JPK_JPXYMJRPWRQIWKPQWWQRK]MLKV�P�S�PKQPaSMaJUPQRPRJ�L[JPQRTJR[PQRPTLRJaKLQM[OPa_SMNJPWUSM[OPILKLNSKJPQRP
RJIJTVPaLRa]I[KSMaJ[PNL�LMNPRL[JPKQPK_JP̀USLIPQRPKQPKS�JPQK_JRPSaKLQMPK_SKPISVP�JPTJ[LRS�UJ�P���PKQPIQMLKQRPSMTP�JRL̂VP
K_JP̂SaK[PSMTPaLRa]I[KSMaJ[PS[PK_JVPQaa]R�PSMTP�a�PKQP�JRL̂VPSMVPaQ[K[PSMTPJ�WJM[J[PaUSLIJTP�VPK_JP̀QMKRSaKQRP
aQMKJIWQRSMJQ][UVPS[PK_JVPSRJPLMa]RRJTbP�RLKKJMPMQKLaJPL[PRJ\]LRJTPY_JK_JRPQRPMQKPK_JPXYMJROP̀QM[KR]aKLQMP�SMSNJRP
QRP�Ra_LKJaKPL[PSYSRJPQ̂PK_JP̂SaK[PQRPaLRa]I[KSMaJ[PK_SKPaQM[KLK]KJPK_JP�S[L[P̂QRPK_JP̀QMKRSaKQRZ[P̀USLIOPSMTPMQPSaKLQMPQRP
aQMT]aKPQ̂PK_JPXYMJROP̀QM[KR]aKLQMP�SMSNJROP�Ra_LKJaKPQRPSMVPQK_JRPWJR[QMPYLUUP�JPRJNSRTJTPS[PSPYSL�JRPQ̂P[]a_PMQKLaJP
RJ\]LRJIJMKPJ�aJWKPQMUVPSPYRLKKJMP[KSKJIJMKPKQP[]a_PĴ̂JaKP[LNMJTP�VPK_JPXYMJRbP�SLU]RJPQ̂PK_JP̀QMKRSaKQRPKQPNL�JP
YRLKKJMPMQKLaJPS[PRJ\]LRJTP�VPK_L[P�JaKLQMP[_SUUP�JPTJJIJTPaQMaU][L�JUVPKQP�JPSPYSL�JRPSMTPRJUJS[JPQ̂PSMVP̀USLIOPSMTP
[]a_PYRLKKJMPMQKLaJP[_SUUP�JPSPaQMTLKLQMPWRJaJTJMKPKQPK_JP̀QMKRSaKQRZ[PRLN_KPKQPIS�JPSMVP̀USLIPSRL[LMNPQ]KPQ̂OP]MTJRPQRP
LMPaQMMJaKLQMPYLK_PK_JP̀QMKRSaKPQRPLK[PWJR̂QRISMaJPQ̂PK_JP�QR�b

cdefgeg�ghP�RLKKJMPMQKLaJP[_SUUPaQMKSLMPSP_JSTLMNP[KSKLMNP��QKLaJPQ̂P̀USLI�PKQPaUJSRUVPLTJMKL̂VPLKPS[P[]a_bP�]a_PMQKLaJP
[_SUUP[JKP̂QRK_PLMPTJKSLUPK_JPaLRa]I[KSMaJ[PK_SKP̂QRIPK_JP�S[L[P̂QRPK_JP̀USLIPSMTP[_SUUPLMaU]TJPK_JP̂QUUQYLMN�P���PSPaUJSRP
[KSKJIJMKPQ̂PK_JPaUSLIOPLMaU]TLMNP�Sa�NRQ]MTPSMTPa_RQMQUQNV�P���PTQa]IJMKSKLQMPLMP[]WWQRKPQ̂PK_JPaUSLI�P���P
TQa]IJMKSKLQMPLMP[]WWQRKPQ̂PaUSLIJTPTSISNJ[�PSMTP���PaJRKL̂LaSKLQMP�VPRJ[WQM[L�UJPQ̂̂LaJRPQ̂PK_JP̀QMKRSaKQRbP�_JP
RJ[WQM[L�LULKVPKQP[]�[KSMKLSKJP̀USLI[P[_SUUPRJ[KPYLK_PK_JP̀QMKRSaKQRbP�MPSTTLKLQMSUP̀USLIPSRL[LMNP̂RQIPK_JP[SIJP
Qaa]RRJMaJPQRPaQMTLKLQMPISTJPŜKJRPK_JP�MLKLSUP̀USLIP_S[P�JJMPLIWUJIJMKJTP�VP̀_SMNJPXRTJRP[_SUUPMQKP�JPaQM[LTJRJTb

cdefgeg�g�P�_JP̀QMKRSaKQRPSNRJJ[PK_SKPLKP_S[PSMTPYLUUPIS�JPMQPaUSLIP̂QRPTSISNJ[PSNSLM[KPK_JPXYMJRP�VPRJS[QMPQ̂PSMVPSaKP
QRP̂SLU]RJPKQPSaKP�VPSMVPQK_JRP̀QMKRSaKQROP�JWSRSKJP̀QMKRSaKQRPQRP�]�aQMKRSaKQR[P_S�LMNPaQMKRSaK[P̂QRPWJR̂QRISMaJPQ̂P
SMVPWQRKLQMPQ̂PYQR�PQ̂PK_JP�RQ�JaKPQRPLMPaQMMJaKLQMPYLK_PK_JPXYMJRZ[OP�Ra_LKJaKZ[PQRP̀QM[KR]aKLQMP�SMSNJRZ[PSaK[PQRP
QIL[[LQM[PKQPSaKPLMPaQMMJaKLQMPYLK_P[]a_PQK_JRP̀QMKRSaKQR[OP�JWSRSKJP̀QMKRSaKQR[PQRP�]�aQMKRSaKQR[b

cdefgeg drpqnjq¡jq¢drpqn£t�nd¤l£�p£ktq�l
cdefgeg geP�JMTLMNP̂LMSUPRJ[QU]KLQMPQ̂PSP̀USLIP�VPK_JP̀QMKRSaKQROPJ�aJWKPS[PQK_JRYL[JPSNRJJTPLMPYRLKLMNPQRPS[PWRQ�LTJTP
LMP�JaKLQMP¥b¦OPK_JP̀QMKRSaKQRP[_SUUPWRQaJJTPTLULNJMKUVPYLK_PWJR̂QRISMaJPQ̂PK_JP̀QMKRSaKPSMTPK_JPXYMJRP[_SUUPaQMKLM]JP
KQPIS�JPWSVIJMK[PQ̂P]MTL[W]KJTPSIQ]MK[PLMPSaaQRTSMaJPYLK_PK_JP̀QMKRSaKP�Qa]IJMK[�PWRQ�LTJTOP_QYJ�JROPK_SKPK_JP
Q̀MKRSaKQRP[_SUUP][JPLK[P�J[KPĴ̂QRK[PKQP̂]RML[_PK_JP�Ra_LKJaKPSMTPXYMJROPS[PJ�WJTLKLQ][UVPS[PWQ[[L�UJOPYLK_PMQKLaJPQ̂PSMVP
ÙSLIPLMaU]TLMNOPYLK_Q]KPULILKSKLQMOPK_Q[JPLMPaQMMJaKLQMPYLK_PaQMaJSUJTPQRP]M�MQYMPaQMTLKLQM[OPQMaJP[]a_P̀USLIPL[P
RJaQNML�JTOPSMTP[_SUUPaQQWJRSKJPYLK_PK_JP�Ra_LKJaKPSMTPK_JPXYMJRPLMPSMVPĴ̂QRKPKQPILKLNSKJPK_JPSUUJNJTPQRPWQKJMKLSUP
TSISNJ[OPTJUSVPQRPQK_JRPST�JR[JPaQM[J\]JMaJ[PSRL[LMNPQ]KPQ̂PK_JPaQMTLKLQMPY_La_PL[PK_JPaS][JPQ̂P[]a_PSP̀USLIbP�_JP
Q̀M[KR]aKLQMP�SMSNJRPYLUUPWRJWSRJP̀_SMNJPXRTJR[PSMTPK_JP�Ra_LKJaKPYLUUPL[[]JPSP̀JRKL̂LaSKJP̂QRP�SVIJMKPQRP�RQ�JaKP
J̀RKL̂LaSKJP̂QRP�SVIJMKPLMPSaaQRTSMaJPYLK_PK_JPTJaL[LQM[PQ̂PK_JP�MLKLSUP�JaL[LQMP�S�JRb

uvwxwyxwz{|}~�~�~}�
cdefgegfdrstjkod�p£d§̈ j̈njpqtsdrpongP�̂PK_JP̀QMKRSaKQRPYL[_J[PKQPIS�JPSP̀USLIP̂QRPSMPLMaRJS[JPLMPK_JP̀QMKRSaKP�]IOP
YRLKKJMPMQKLaJPS[PWRQ�LTJTP_JRJLMP[_SUUP�JPNL�JMP�ĴQRJPWRQaJJTLMNPKQPJ�Ja]KJPK_JP�QR�bP�RLQRPMQKLaJPL[PMQKPRJ\]LRJTP̂QRP
ÙSLI[PRJUSKLMNPKQPSMPJIJRNJMaVPJMTSMNJRLMNPUL̂JPQRPWRQWJRKVPSRL[LMNP]MTJRP�JaKLQMP�©b�bP�_JP̀QMKRSaKQRPSNRJJ[PK_SKPSMP
J�WRJ[[PaQMTLKLQMPWRJaJTJMKPKQPK_JP̀QMKRSaKQRZ[PJMKLKUJIJMKPKQPSMVPLMaRJS[JPLMPK_JP̀QMKRSaKP�]IP[_SUUP�JP̂]UUPSMTP
aQIWUJKJPaQIWULSMaJPKQPK_JP[SKL[̂SaKLQMPQ̂PK_JPXYMJRPYLK_PK_JPRJ\]LRJIJMK[PQ̂P�RKLaUJP��bP�_JP̀QMKRSaKQRP
Sa�MQYUJTNJ[PK_JPMQPTSISNJ[P̂QRPTJUSVPWRQ�L[LQM[P[JKP̂QRK_PLMP�JaKLQM[Pªb�b�PSMTP��b�b«b�b�P_JRJQ̂b

cdefgegfged�_JP̀QMKRSaKQRP[_SUUPMQKP�JPJMKLKUJTPKQPSMVPST�][KIJMKPLMPK_JP̀QMKRSaKP�]IPQRP̀QMKRSaKP�LIJPL̂�P
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IJ KLMNOPQRSTURPSNVQMWNPXNRLMNMYZ[RMQUMNPXN[\ULNUPQ]ZRZPQ[NTRNRLMNRẐMNOPQRSTURPSN̂T]MNTNXZQT_N
UP̂ ẐR̂MQRNRPǸWQMSNZQNSM[aMURNPXNOPQRSTURNb\̂ NTQ]NOPQRSTURNKẐM[NcdNRLMN[\ĉ Z[[ZPQNPXNTNcZ]NPSN
cMUP̂ ZQeNcP\Q]N\Q]MSNTNQMePRZTRM]NUPQRSTURfNPSN

Ig KLMNMYZ[RMQUMNPXN[\ULNUPQ]ZRZPQNUP\_]NSMT[PQTc_dNLThMNcMMQN]Z[UPhMSM]NPSNSMhMT_M]NT[NTNSM[\_RNPXNTQdN
MYT̂ZQTRZPQiNZQhM[RZeTRZPQiNMYa_PSTRZPQiNRM[RNPSN[R\]dNPXNRLMN[ZRMNTQ]NUPQRZe\P\[NTSMT[NSMj\ZSM]NcdNRLMN
kZ]]ZQeNlMj\ZSM̂MQR[NPSNOPQRSTURNmPU\̂ MQR[NRPNcMNUPQ]\URM]NcdNPSNXPSNRLMNOPQRSTURPSNaSZPSNRPN
OPQRSTURPSn[N̂TVZQeN[\ULNXZQT_NUP̂ ẐR̂MQRfN

Io KLMNOPQRSTURPSNXTZ_M]NRPNeZhMNRLMNWSZRRMQNQPRZUMNWZRLZQNRLMNRẐMNTQ]NT[NSMj\ZSM]NcdNbMURZPQNpqrprsfNPS
It uXNRLMǸWQMSNTQ]NRLMNOPQRSTURPSNTSMN\QTc_MNRPNTeSMMNPQNMQRZR_M̂MQRNRPNPSNT[NRPNRLMNT̂P\QRNPSN_MQeRLNPXN

TQdN[\ULNMj\ZRTc_MNT]v\[R̂MQRNZQNRLMNOPQRSTURNb\̂ NPSNOPQRSTURNKẐM[iNTNU_TẐN̂TdNcMN̂T]MNRLMSMXPSMN
T[NaSPhZ]M]NZQNwSRZU_MNpqrNxPWMhMSiNRLMǸWQMSiNOPQ[RS\URZPQNyTQTeMSiNTQ]NwSULZRMURN[LT__NQPRNcMN_ZTc_MN
RPNRLMNOPQRSTURPSNXPSNTQdNU_TẐ[iNUP[R[iN_P[[M[NPSN]T̂TeM[N[\[RTZQM]NcdNRLMNOPQRSTURPSNPQNPSNZQN
UPQQMURZPQNWZRLNTQdNPRLMSNaSPvMURNPSNTQRZUZaTRM]NaSPvMURr

z{J|IJI}{~�����{���{����������{����
z{J|IJI}IJNuXNRLMNOPQRSTURPSNWZ[LM[NRPN̂TVMNTNO_TẐNXPSNTQNZQUSMT[MNZQNRLMNOPQRSTURNKẐMiNQPRZUMNT[NaSPhZ]M]NZQNbMURZPQ[N
pqrprsNTQ]Npqrpr�N[LT__NcMNeZhMQrNKLMNOPQRSTURPSn[NO_TẐN[LT__NZQU_\]MNTQNM[RẐTRMNPXNRLMNaSPcTc_MNMXXMURNPXN]M_TdNPQN
aSPeSM[[NPXNRLMN�PSVrNuQNRLMNUT[MNPXNTNUPQRZQ\ZQeN]M_TdNPQ_dNPQMNO_TẐNZ[NQMUM[[TSdr

z{J|IJI}IJIJNwQNTaa_ZUTRZPQNXPSNMYRMQ[ZPQNPXNRẐMN̂\[RN[MRNXPSRLNZQN]MRTZ_NRLMNUZSU\̂ [RTQUM[NRLTRNXPŜNRLMNcT[Z[NXPSNRLMN
O_TẐiNRLMN]TRMN\aPQNWLZULNMTULNUT\[MNPXN]M_TdNcMeTQNRPNTXXMURNRLMNaSPeSM[[NPXNRLMN�PSViNRLMN]TRMN\aPQNWLZULNMTULN
UT\[MNPXN]M_TdNUMT[M]NRPNTXXMURNRLMNaSPeSM[[NPXNRLMN�PSVNTQ]NRLMNQ\̂ cMSNPXN]Td[nNZQUSMT[MNZQNRLMNOPQRSTURNKẐMN
U_TẐM]NT[NTNUPQ[Mj\MQUMNPXNMTULN[\ULNUT\[MNPXN]M_TdrNKLMNOPQRSTURPSN[LT__NaSPhZ]MN[\ULN[\aaPSRZQeN]PU\̂ MQRTRZPQNT[N
RLMǸWQMSiNOPQ[RS\URZPQNyTQTeMSNPSNwSULZRMURN̂TdNSMj\ZSMNZQU_\]ZQeiNWLMSMNTaaSPaSZTRMiNTNSMhZ[M]NUPQ[RS\URZPQN
[ULM]\_MNZQ]ZUTRZQeNT__NRLMNTURZhZRZM[NTXXMURM]NcdNRLMNUZSU\̂ [RTQUM[NXPŜZQeNRLMNcT[Z[NPXNRLMNO_TẐNXPSNTQNZQUSMT[MNZQNRLMN
OPQRSTURNKẐMr

z{J|IJI}IJIg�KLMNOPQRSTURPSN[LT__NQPRNcMNMQRZR_M]NRPNTN[MaTSTRMNZQUSMT[MNZQNRLMNOPQRSTURNKẐMNXPSNMTULNPQMNPXNRLMNQ\̂ cMSN
PXNUT\[M[NPXN]M_TdNWLZULN̂TdNLThMNUPQU\SSMQRNPSNZQRMSSM_TRM]NMXXMUR[NPQNRLMNaSPeSM[[NPXNRLMN�PSViNPSNXPSNUPQU\SSMQRN
]M_Td[N]\MNRPNRLMNXT\_RNPXNRLMNOPQRSTURPSr

z{J|IJI}IJIoNKLMNOPQRSTURPSNTeSMM[NRLTRNTQNMYaSM[[NUPQ]ZRZPQNaSMUM]MQRNRPNRLMNOPQRSTURPSn[NMQRZR_M̂MQRNRPNTQdNMYRMQ[ZPQN
PXNRLMNOPQRSTURNKẐMN[LT__NcMNX\__NTQ]NUP̂ a_MRMNUP̂ a_ZTQUMNRPNRLMN[TRZ[XTURZPQNPXNRLMǸWQMSNWZRLNRLMNSMj\ZSM̂MQR[NPXN
wSRZU_M[N�NTQ]Npqr

z{J|IJI}IJItNKLMǸWQMSN[LT__NQPRNcMN_ZTc_MNRPNRLMNOPQRSTURPSNPSNTQdNPXNZR[Nb\cUPQRSTURPSNXPSNU_TẐ[iNẐaTURNUP[R[iN
MYRMQ]M]NeMQMST_NUPQ]ZRZPQ[iN\QTc[PScM]NPhMSLMT]iNPSN]M_TdN]T̂TeM[NPXNTQdNQTR\SMNUT\[M]NcdNPSNTSZ[ZQeNP\RNPXN]M_TdiN
]Z[S\aRZPQiNZQRMSXMSMQUMiNZQMXXZUZMQUZM[iNẐaM]TQUMiNLZQ]STQUMiNTUUM_MSTRZPQiNSM[Mj\MQUZQeiN[ULM]\_MNẐaTUR[iN_TUVNPXN
RẐM_ZQM[[NcdNRLMǸWQMSNPSNZR[NwSULZRMURNPSNOPQ[RS\URZPQNyTQTeMSiNTQ]N_TUVNPXNUPPS]ZQTRZPQNPSN[ULM]\_ZQeiNU\̂ \_TRZhMN
ẐaTURNPXN̂\_RZa_MNULTQeMNPS]MS[iNMSSPS[NPSNP̂ Z[[ZPQ[NZQNRLMN]M[ZeQNPXNRLMN�SPvMURiN]M_TdNTQ]NPRLMSNaMSXPŜTQUMN
ẐaTUR[rNKLMN[P_MNSM̂M]dNTeTZQ[RNRLMǸWQMSNXPSN[\ULN]M_Td[N[LT__NcMNRLMNT__PWTQUMNPXNT]]ZRZPQT_NRẐMNXPSNUP̂ a_MRZPQN
PXNRLMN�PSViNRLMNT̂P\QRNPXNWLZULN[LT__NcMN[\cvMURNRPNRLMNO_TẐ[NaSPUM]\SMN[MRNXPSRLNLMSMZQrN�YUMaRNRPNRLMNMYRMQRiNZXNTQdiN
MYaSM[[_dNaSPLZcZRM]NcdN_TWiNRLMNOPQRSTURPSNMYaSM[[_dNTeSMM[NQPRNRPN̂TVMNTQ]NLMSMcdNWTZhM[NTQdNU_TẐNXPSN]T̂TeM[NXPSN
]M_TdiNZQU_\]ZQeiNc\RNQPRN_ẐZRM]NRPiNRLP[MNSM[\_RZQeNXSP̂ NZQUSMT[M]N_TcPSNPSN̂TRMSZT_NUP[R[iNMYRMQ]M]NeMQMST_NUPQ]ZRZPQ[iN
]ZSMURZPQ[NeZhMQNPSNQPRNeZhMQNcdNRLMǸWQMSiNOPQ[RS\URZPQNyTQTeMSiNPSNwSULZRMURiNZQU_\]ZQeN[ULM]\_ZQeNTQ]N
UPPS]ZQTRZPQNPXNRLMN�PSVfNRLMNwSULZRMURn[NaSMaTSTRZPQNPXN]STWZQe[NTQ]N[aMUZXZUTRZPQ[NPSNRLMNOPQ[RS\URZPQNyTQTeMSn[NPSN
wSULZRMURn[NSMhZMWNPXN[LPaN]STWZQe[NTQ]NSMj\M[R[NXPSNZQ[RS\URZPQ[fNMSSPS[NPSNP̂ Z[[ZPQ[NZQNRLMN]M[ZeQNPXNRLMN�SPvMURfNPSiN
PQNTUUP\QRNPXNTQdN]M_TdiN]Z[S\aRZPQiNZQRMSXMSMQUMiNẐaM]TQUMiNZQMXXZUZMQUdiN_TUVNPXNaSP]\URZhZRdiNPc[RS\URZPQNPSN
LZQ]STQUMNXPSNTQdNUT\[MNWLTR[PMhMSNcdNRLMǸWQMSiNOPQ[RS\URZPQNyTQTeMSiNwSULZRMURNPSNTQdNPRLMSNOPQRSTURPSNPSN
bMaTSTRMNOPQRSTURPSNPQNRLMN�SPvMURNWLMRLMSNPSNQPRNXPSM[MMTc_MNPSNTQRZUZaTRM]rNKLMNOPQRSTURPSNTeSMM[NRLTRNZR[N[P_MNSZeLRN
TQ]NSM̂M]dNRLMSMXPSMN[LT__NcMNTQNMYRMQ[ZPQNPXNRẐMiNZXNTaaSPaSZTRMrNuRNZ[NM̂aLT[Z�M]NRLTRNQPN̂PQMRTSdNSMUPhMSdN̂TdNcMN
PcRTZQM]NcdNRLMNOPQRSTURPSNXPSN]M_TdNTeTZQ[RNRLMǸWQMSiNOPQ[RS\URZPQNyTQTeMSiNwSULZRMURiNPRLMSNOPQRSTURPSNPSN
bMaTSTRMNOPQRSTURPSNcT[M]NPQNTQdNSMT[PQNTQ]NRLTRNRLMNOPQRSTURPSn[N[P_MNSM̂M]diNZXNTaaSPaSZTRMiNZ[NT]]ZRZPQT_NRẐMr

z{J|IJI}IgNuXNT]hMS[MNWMTRLMSNUPQ]ZRZPQ[NTSMNRLMNcT[Z[NXPSNTNO_TẐNXPSNT]]ZRZPQT_NRẐMiN[\ULNO_TẐN[LT__NcMN]PU\̂ MQRM]N
cdN]TRTN[\c[RTQRZTRZQeNRLTRNWMTRLMSNUPQ]ZRZPQ[NWMSMNTcQPŜT_NXPSNRLMNaMSZP]NPXNRẐMiNUP\_]NQPRNLThMNcMMQNSMT[PQTc_dN
TQRZUZaTRM]NTQ]NLT]NTQNT]hMS[MNMXXMURNPQNRLMN[ULM]\_M]NUPQ[RS\URZPQrNuQNa_TQQZQeNLZ[NUPQ[RS\URZPQN[ULM]\_MNWZRLZQNRLMN
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IJKLLMNOPQRKISRNTUVLWNURNXYIZZN[LNIXX\VLMNRYIRNRYLNOPQRKISRPKNYIXNIQRUSU]IRLMNRYLNIVP\QRNP̂NIM_LKXLǸLIRYLKN
SPQMURUPQXNQPKVIZNRPNRYLNXURLNP̂NRYLNaPKbN̂PKNRYLNXLIXPQNPKNXLIXPQXNP̂NRYLNcLIKNUQ_PZ_LMdNeQZcNRYPXLǸLIRYLKNMLZIcXN
IRRKU[\RI[ZLNRPNPRYLKNRYIQNQPKVIZǸLIRYLKNSPQMURUPQXǸUZZN[LNSPQXUMLKLMN[cNRYLNfKSYURLSRd

ghijkiklhmnopqrhsthuvnowxhtsrhusyxqz{qy|onvh}nwn~qxkNTYLNOPQRKISRPKǸIU_LXNIQcNIQMNIZZNSZIUVXN̂PKNSPQXL�\LQRUIZN
MIVIJLXNP̂NIQcNbUQMNIQMNQIR\KLNIKUXUQJNP\RNP̂NPKNKLZIRUQJNRPNRYUXNOPQRKISRdNTYUXN
��������������������
ÌU_LKNUQSZ\MLXWǸURYP\RNZUVURIRUPQWNMIVIJLXNUQS\KKLMN[cNRYLNOPQRKISRPKN̂PKN]KUQSU]IZNP̂̂USLNL�]LQXLXNUQSZ\MUQJN
SPV]LQXIRUPQN̂PKN]LKXPQQLZNXRIRUPQLMNRYLKLWN\QI[XPK[LMNP_LKYLIMWN̂PKNZPXXLXNP̂N̂UQIQSUQJWN[\XUQLXXNIQMNKL]\RIRUPQWNIQMN
ZPXXNP̂N]KP̂URNIQMNIQRUSU]IRLMN]KP̂URdNTYUXǸIU_LKNP̂NSPQXL�\LQRUIZNMIVIJLXNXYIZZNX\K_U_LNRLKVUQIRUPQNP̂NRYLNOPQRKISRd

ghijk�h�yo|onvh}q�oxosy
ghijk�kiNOZIUVXN[cNRYLNOPQRKISRPKWNL�SZ\MUQJNRYPXLǸYLKLNRYLNSPQMURUPQNJU_UQJNKUXLNRPNRYLNOZIUVNUXN̂UKXRNMUXSP_LKLMNÎRLKN
L�]UKIRUPQNP̂NRYLN]LKUPMN̂PKNSPKKLSRUPQNP̂NRYLNaPKbNXLRN̂PKRYNUQN�LSRUPQN��d�d�NPKNIKUXUQJN\QMLKN�LSRUPQXN��d�WN��d�WNIQMN
��d�WNXYIZZN[LNKL̂LKKLMNRPNRYLN�QURUIZN�LSUXUPQN�IbLKN̂PKNUQURUIZNMLSUXUPQdNTYLNfKSYURLSRǸUZZNXLK_LNIXNRYLN�QURUIZN�LSUXUPQN
�IbLKWN\QZLXXNPRYLK̀UXLNUQMUSIRLMNUQNRYLNfJKLLVLQRdN��SL]RN̂PKNRYPXLNOZIUVXN[cNRYLNOPQRKISRPKNL�SZ\MLMN[cNRYUXN
�LSRUPQN��d�d�WNIQNUQURUIZNMLSUXUPQNXYIZZN[LNKL�\UKLMNIXNINSPQMURUPQN]KLSLMLQRNRPN[UQMUQJNMUX]\RLNKLXPZ\RUPQNP̂NIQcNOZIUVdN
�̂NIQNUQURUIZNMLSUXUPQNYIXNQPRN[LLQNKLQMLKLMǸURYUQN��NMIcXNÎRLKNRYLNOPQRKISRPK�XNOZIUVNYIXN[LLQNKL̂LKKLMNRPNRYLN�QURUIZN
�LSUXUPQN�IbLKWNRYLNOPQRKISRPKNVIcN]KPSLLMǸURYN[UQMUQJNMUX]\RLNKLXPZ\RUPQǸURYP\RNINMLSUXUPQNYI_UQJN[LLQNKLQMLKLMdN
�QZLXXNRYLN�QURUIZN�LSUXUPQN�IbLKNIQMNIZZNÎ̂LSRLMN]IKRULXNIJKLLWNRYLN�QURUIZN�LSUXUPQN�IbLKǸUZZNQPRNMLSUMLNMUX]\RLXN
[LR̀LLQNRYLNOPQRKISRPKNIQMN]LKXPQXNPKNLQRURULXNPRYLKNRYIQNRYLNè QLKd

ghijk�k�NTYLN�QURUIZN�LSUXUPQN�IbLKǸUZZNKL_UL̀NOZIUVXN[cNRYLNOPQRKISRPKNIQMǸURYUQNRLQNMIcXNP̂NRYLNKLSLU]RNP̂NINOZIUVN
RIbLNPQLNPKNVPKLNP̂NRYLN̂PZZP̀UQJNISRUPQX�N �¡NKL�\LXRNIMMURUPQIZNX\]]PKRUQJNMIRIN̂KPVNRYLNSZIUVIQRNPKNINKLX]PQXLǸURYN
X\]]PKRUQJNMIRIN̂KPVNRYLNPRYLKN]IKRcWN �¡NKL¢LSRNRYLNOZIUVNUQǸYPZLNPKNUQN]IKRWN �¡NI]]KP_LNRYLNOZIUVWN �¡NX\JJLXRNIN
SPV]KPVUXLWNPKN �¡NIM_UXLNRYLN]IKRULXNRYIRNRYLN�QURUIZN�LSUXUPQN�IbLKNUXN\QI[ZLNRPNKLXPZ_LNRYLNOZIUVNÛNRYLN�QURUIZN
�LSUXUPQN�IbLKNZISbXNX\̂̂USULQRNUQ̂PKVIRUPQNRPNL_IZ\IRLNRYLNVLKURXNP̂NRYLNOZIUVNPKNÛNRYLN�QURUIZN�LSUXUPQN�IbLKN
SPQSZ\MLXNRYIRWNUQNRYLN�QURUIZN�LSUXUPQN�IbLK�XNXPZLNMUXSKLRUPQWNURǸP\ZMN[LNUQI]]KP]KUIRLN̂PKNRYLN�QURUIZN�LSUXUPQN�IbLKN
RPNKLXPZ_LNRYLNOZIUVd

ghijk�k£N�QNL_IZ\IRUQJNOZIUVXN[cNRYLNOPQRKISRPKWNRYLN�QURUIZN�LSUXUPQN�IbLKNVIcWN[\RNXYIZZNQPRN[LNP[ZUJIRLMNRPWNSPQX\ZRN
ÙRYNPKNXLLbNUQ̂PKVIRUPQN̂KPVNLURYLKN]IKRcNPKN̂KPVN]LKXPQXǸURYNX]LSUIZNbQP̀ZLMJLNPKNL�]LKRUXLǸYPNVIcNIXXUXRNRYLN
�QURUIZN�LSUXUPQN�IbLKNUQNKLQMLKUQJNINMLSUXUPQdNTYLN�QURUIZN�LSUXUPQN�IbLKNVIcNKL�\LXRNRYLNè QLKNRPNI\RYPKU¤LN
KLRLQRUPQNP̂NX\SYN]LKXPQXNIRNRYLNè QLK�XNL�]LQXLd

ghijk�k¥N�̂NRYLN�QURUIZN�LSUXUPQN�IbLKNKL�\LXRXNIN]IKRcNRPN]KP_UMLNINKLX]PQXLNRPNINOZIUVN[cNRYLNOPQRKISRPKNPKNRPN̂\KQUXYN
IMMURUPQIZNX\]]PKRUQJNMIRIWNX\SYN]IKRcNXYIZZNKLX]PQMWǸURYUQN��NMIcXNÎRLKNKLSLU]RNP̂NX\SYNKL�\LXRWNIQMNXYIZZNLURYLKN �¡N
]KP_UMLNINKLX]PQXLNPQNRYLNKL�\LXRLMNX\]]PKRUQJNMIRIWN �¡NIM_UXLNRYLN�QURUIZN�LSUXUPQN�IbLKǸYLQNRYLNKLX]PQXLNPKN
X\]]PKRUQJNMIRIǸUZZN[LN̂\KQUXYLMNPKN �¡NIM_UXLNRYLN�QURUIZN�LSUXUPQN�IbLKNRYIRNQPNX\]]PKRUQJNMIRIǸUZZN[LN̂\KQUXYLMdN
�]PQNKLSLU]RNP̂NRYLNKLX]PQXLNPKNX\]]PKRUQJNMIRIWNÛNIQcWNRYLN�QURUIZN�LSUXUPQN�IbLKǸUZZNLURYLKNKL¢LSRNPKNI]]KP_LNRYLN
OZIUVN[cNRYLNOPQRKISRPKNUQǸYPZLNPKNUQN]IKRd

ghijk�kjNTYLN�QURUIZN�LSUXUPQN�IbLKǸUZZNKLQMLKNIQNUQURUIZNMLSUXUPQNI]]KP_UQJNPKNKL¢LSRUQJNRYLNOZIUVN[cNRYLNOPQRKISRPKWN
PKNUQMUSIRUQJNRYIRNRYLN�QURUIZN�LSUXUPQN�IbLKNUXN\QI[ZLNRPNKLXPZ_LNRYLNOZIUVdNTYUXNUQURUIZNMLSUXUPQNXYIZZN �¡N[LNUQǸKURUQJ¦N
 �¡NXRIRLNRYLNKLIXPQXNRYLKL̂PK¦NIQMN �¡NQPRÛcNRYLN]IKRULXNIQMNRYLNfKSYURLSRNIQMNOPQXRK\SRUPQN�IQIJLKWNÛNRYLNfKSYURLSRNPKN
OPQXRK\SRUPQN�IQIJLKNUXNQPRNXLK_UQJNIXNRYLN�QURUIZN�LSUXUPQN�IbLKWNP̂NIQcNSYIQJLNUQNRYLNOPQRKISRN�\VNPKNOPQRKISRN
TUVLNPKN[PRYdNTYLNUQURUIZNMLSUXUPQNXYIZZN[LN̂UQIZNIQMN[UQMUQJNPQNRYLN]IKRULXN[\RNX\[¢LSRNRPN[UQMUQJNMUX]\RLNKLXPZ\RUPQd

ghijk�k§N�QRLQRUPQIZZcNPVURRLMd

ghijk�k§kiN�QRLQRUPQIZZcNPVURRLMd

ghijk�klN�QRLQRUPQIZZcNPVURRLMd

ghijk�k̈N�̂NINOZIUVN[cNRYLNOPQRKISRPKNKLZIRLXNRPNPKNUXNRYLNX\[¢LSRNP̂NINVLSYIQUS�XNZULQWNRYLN]IKRcNIXXLKRUQJNX\SYNOZIUVN
VIcN]KPSLLMNUQNISSPKMIQSLǸURYNI]]ZUSI[ZLNZÌNRPNSPV]ZcǸURYNRYLNZULQNQPRUSLNPKN̂UZUQJNMLIMZUQLXd
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IJKLMNOPQRSSSTUOMLINPMVWXLKLVWT
YPQRZQPO[\]̂PV__̀ab\cdbe
YPQRZQZQ�fghijklmnopmkniqgorrisotlmotliukrtpthqivknihwxorihsurkyshlmikuuknmxltmyivknipklqmnxpmtklihsurkyshlmzi
{xntl|iuhnvknsolphikvimghi}|nhhshlm~imghijklmnopmknio|nhhqioqivkrrk�q�

YPQRZQZ�ifghijklmnopmkniol�itmqi�x�pklmnopmknqiqgorrilkmi�tqpntstlomhio|otlqmiolyihsurkyhhikniouurtpolmivkni
hsurkyshlmi�hpoxqhikvinoph~inhrt|tkl~ipkrkn~iqh�~iknilomtkloriknt|tlzifghijklmnopmkniqgorrimo�hiovvtnsomt�hiopmtklimki
hlqxnhimgomiorriouurtpolmqionhihsurkyh�~iol�imgomihsurkyhhqionhimnhomh�i�xntl|ihsurkyshlmi�tmgkxminh|on�imkimghtni
noph~inhrt|tkl~ipkrkn~iqh�~iknilomtkloriknt|tlzi�xpgiopmtkliqgorritlprx�h~i�xmilkmi�hirtstmh�imk~imghivkrrk�tl|�i
hsurkyshlm~ixu|no�tl|~i�hskmtkliknimnolqvhn�inhpnxtmshlmikninhpnxtmshlmio��hnmtqtl|�iroykvviknimhnstlomtkl�inomhqikvi
uoyiknikmghnivknsqikvipksuhlqomtkl�iol�iqhrhpmtklivknimnotltl|~itlprx�tl|iouunhlmtphqgtuiol�ikl�mgh��k�imnotltl|zi

YPQRZQZ��fghijklmnopmkni�trriukqmiol�i�hhuiukqmh�itlipklqutpxkxqiurophq~ivknihsurkyhhqiol�iouurtpolmqivkni
hsurkyshlm~ilkmtphqik�motlh�i�yimghijklmnopmknivnksimghi�h�i�kn�i�momhi{t�tqtklikvi�xsoli�t|gmqioqiqhmivknmgitlimghi
�hlhnori�h|xromtklqikvimgomi{t�tqtkliomi�i��j��i���z��o�~iqxpgipklqutpxkxqiurophqimki�hioqi�hvtlh�itli�i��j��i
���z����~iol�iqxpgikmghniukqmtl|qioqimgomi{t�tqtklisoyinhwxtnhi�tmginhquhpmimki�h�i�kn�i�momh�qiro�q~ipk�hq~inxrhq~iol�i
nh|xromtklqi|k�hnltl|i�tqpntstlomtklitlihsurkyshlmz

YPQRZQZ�ifghijklmnopmkni�trriqmomhitliorriqkrtptmomtklqiknio��hnmtqhshlmqivknihsurkyhhqiuroph�i�y~iknikli�hgorv~ikvimghi
jklmnopmkn~imgomiorriwxortvth�iouurtpolmqi�trri�hiovvkn�h�ihwxorihsurkyshlmikuuknmxltmthqi�tmgkxmi�tqpntstlomtkli
�hpoxqhikvinoph~ipnhh�~ipkrkniknilomtkloriknt|tlzi

YPQRZQZ�Pfghijklmnopmkni�trripksuryi�tmgiunk�tqtklqikvi�hpmtklqi�������ikvimghi��hpxmt�hi�o�iol�i�tmgimghijt�tri
�t|gmqi�o�~i�trrivxnltqgiorritlvknsomtkliol�inhuknmqi�hhsh�ilhphqqonyi�yimghi�momhijksstqqtklhnikvi�xsoli�t|gmqi
xl�hnimghqhilkl��tqpntstlomtkliproxqhqiol�iqxpgiqhpmtklqikvimghi��hpxmt�hi�o�~iol�i�trriuhnstmiopphqqimkimghi
jklmnopmkn�qi�kk�q~inhpkn�qiol�ioppkxlmqi�yimghi��lhn~imghi�momhijksstqqtklhnikvi�xsoli�t|gmq~imghi}mmknlhyi
�hlhnoriol�imghi l�xqmntorijksstqqtklhnivknimghiuxnukqhqikvitl�hqmt|omtklimkioqphnmotlipksurtolphi�tmgimghqhi
lkl�tqpntstlomtkliproxqhqiol�iqxpgiqhpmtklqikvimghi��hpxmt�hi�o�iol�ijt�tri�t|gmqi�o�z

YPQRZQZRPfghijklmnopmkni�trriqhl�imkihopgiro�knixltkl~ikninhunhqhlmomt�hqikvi�kn�hnq~i�tmgi�gtpgitmigoq~iknitqi�kxl�i�yi
oipkrrhpmt�hi�on|otltl|iknikmghni}|nhhshlmiknixl�hnqmol�tl|ilkmtphqik�motlh�ivnksimghi�momhijksstqqtklhnikvi�xsoli
�t|gmq~io��tqtl|iqxpgi�o�kni¡ltklikninhunhqhlmomt�hikvimghijklmnopmkn�qi}|nhhshlmixl�hninhwxtnhshlmqikvimgtqi}nmtprhzi
 vimghijklmnopmkni�oqi�tnhpmh�imki�kiqki�yi��lhnioqiuonmikvimghi¢t�~imghijklmnopmkniqgorrinhwxhqmiqxpgiro�knixltklikni
nhunhqhlmomt�himkivxnltqgigtsi�tmgioi�ntmmhliqmomhshlmimgomiqxpgiro�knixltklikninhunhqhlmomt�hi�trrilkmi�tqpntstlomhi
�hpoxqhikvinoph~ipnhh�~ipkrkniknilomtkloriknt|tliol�imgomiqxpgiro�knixltklikninhunhqhlmomt�hihtmghni�trriovvtnsomt�hryi
pkkuhnomhi�tmgtlimghirtstmqikvitmqirh|oriol�ipklmnopmxorioxmgkntmyitlimghitsurhshlmomtklikvimghiukrtpyiol�iunk�tqtklqikvi
mghqhilkl��tqpntstlomtkliproxqhqiknimgomitmipklqhlmqiol�io|nhhqimgominhpnxtmshlmioppkn�olphi�tmgimghiuxnukqhqiol�i
unk�tqtklqikvimghqhilkl��tqpntstlomtkliproxqhqzi viqxpgiro�knixltklikninhunhqhlmomt�hivotrqikninhvxqhqimkipksuryi�tmgi
qxpgioinhwxhqmimgomitmivxnltqgiqxpgioiqmomhshlm~imghijklmnopmkniqgorriunksumryilkmtvyimghi��lhniol�i�momhijksstqqtklhni
kvi�xsoli�t|gmqikviqxpgivotrxnhikninhvxqorz

YPQRZQZ£ifghi}|nhhshlmisoyi�hivknmg�tmgipolphrh�~imhnstlomh�ikniqxquhl�h�itli�gkrh~iknitliuonm~i�yi��lhnixuklimghi
�oqtqikvioivtl�tl|iso�hi�yimghi�momhi{t�tqtklikvi�xsoli�t|gmq~imgomimghijklmnopmknigoqilkmipksurth�i�tmgimghqhi
lkl��tqpntstlomtkliproxqhq~iol�imghijklmnopmknisoyi�hi�hpronh�itlhrt|t�rhivknivxmxnhijklmnopmqiso�hi�y~iknitli�hgorvi
kv~imghi�momh~ikni}xmgkntmyikni}|hlpyikvimghi�momh~ikni�kxqtl|i}xmgkntmyiknioli¡n�oli�hlh�ori}|hlpy~iknijklmnopmqi
nhwxtntl|imghiouunk�orikvimghijksstqqtklhnikvi�kxqtl|iol�ijkssxltmyi�hlh�or~ixlmtritmigoqiqomtqvth�imghi�momhi
{t�tqtklikvi�xsoli�t|gmq~imgomitmigoqihqmo�rtqgh�iol�itqiponnytl|ikxmioiunk|nositlipklvknstmyi�tmgimghiunk�tqtklqikvi
mghqhilkl��tqpntstlomtkliproxqhqzi�xpgivtl�tl|qiqgorri�hiso�hi�yimghi�momhi{t�tqtklikvi�xsoli�t|gmqiovmhni
pklptrtomtklihvvknmqi�yimghi{t�tqtkligo�hivotrh�imkiopgth�hipksurtolphi�tmgimghqhilkl��tqpntstlomtkliproxqhqiol�iovmhni
oi�hntvth�ipksurotlmigoqi�hhlivtrh�i�tmgimghi{t�tqtkl~ilkmtphimghnhkvigoqi�hhli|t�hlimkimghijklmnopmkn~iol�ioli
kuuknmxltmyigoqi�hhliovvkn�h�i�yimghijklmnopmknimki�highon�iux�rtpryitlioppkn�olphi�tmgimghi��hpxmt�hi�o�zi�xpgi
qolpmtklqisoyi�hitsukqh�iol�inhsh�thqitl�k�h�itssh�tomhryikv~iknitlio��tmtklimkiqolpmtklitlinhsh�thqikmghn�tqhi
unk�t�h�i�yiro�zi vimghi}|nhhshlmitqipolphrh�iknimhnstlomh�ixl�hniunk�tqtklqikvimgtqi}nmtprh~itlio��tmtklimkikmghnint|gmqi
kvi��lhniunk�t�h�itlimghi}|nhhshlmixuklitmqi�nhopgi�yimghijklmnopmkn~imghijklmnopmkni�trrigkr�i��lhnigonsrhqqi
o|otlqmiolyio��tmtklorih�uhlqhqiknipkqmqitlpxnnh�i�yi��lhnitlipksurhmtl|imghi�kn�iknitliuxnpgoqtl|imghiqhn�tphq~i
somhntorq~ihwxtushlmikniqxuurthqipklmhsuromh�i�yi}|nhhshlmiol�i��lhnisoyi�tmggkr�iuoyshlmqivnksimghijklmnopmkni
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IJKLJKLMNOJPKQORRISITJPKRNUKPVIQKWOUWNQTKLJXKUTSNOUQTKMLYKZTKVLXKL[LIJQPKLOPVNUIPYKNJKPVTK\TURNUMLJSTK]NJXKIRK
JTSTQQLUŶ

_̀abcacd̀eVTKfNJPULSPNUKgIhhKIJShOXTKPVTKWUNiIQINJQKNRKPVIQKjUPIShTKIJKTiTUYKQOZSNJPULSPKNUKWOUSVLQTKNUXTUKIJKQOSVKLK
MLJJTUKPVLPKQOSVKWUNiIQINJQKgIhhKZTKZIJXIJ[KOWNJKTLSVKQOZSNJPULSPNUKNUKiTJXNUKLQKPNKNWTULPINJQKPNKZTKWTURNUMTXKgIPVIJK
PVTKkPLPTKNRKlTgKmNUn̂KeVTKfNJPULSPNUKgIhhKPLnTKQOSVKLSPINJKIJKTJRNUSIJ[KQOSVKWUNiIQINJQKNRKQOSVKQOZSNJPULSPNUKNUK
WOUSVLQTKNUXTUKLQKPVTKkPLPTKoIiIQINJKNRKpOMLJKqI[VPQKNUKPVTKrgJTUKMLYKXIUTSPsKIJShOXIJ[KQLJSPINJQKNUKUTMTXITQKRNUK
JNJtSNMWhILJST̂KuRKPVTKfNJPULSPNUKZTSNMTQKIJiNhiTXKIJKNUKIQKPVUTLPTJTXKgIPVKhIPI[LPINJKgIPVKLKQOZSNJPULSPNUKNUKLK
iTJXNUsKLQKLKUTQOhPKNRKQOSVKXIUTSPINJKZYKPVTKkPLPTKoIiIQINJKNRKpOMLJKqI[VPQsKPVTKfNJPULSPNUKQVLhhKWUNMWPhYKQNKJNPIRYKPVTK
rgJTUKLJXKPVTKjPPNUJTYKvTJTULhsKUTwOTQPIJ[KPVTKjPPNUJTYKvTJTULhKPNKIJPTUiTJTKLJXKWUNPTSPKPVTKIJPTUTQPQKNRKPVTKkPLPTKNRK
lTgKmNUn̂

_̀abcx̀yz{|}~̀��̀�����{��
_̀abcxca�eVTKfNJPULSPNUKVTUTZYKL[UTTQKPNKPVTKWUNiIQINJQKNRK\LUL[ULWVK���tLKLJXKh��tZKNRKPVTKlTgKmNUnKkPLPTK�IJLJSTK
�LgKLJXKkTSPINJK���tLKNRKPVTKlTgKmNUnKvTJTULhK�OJISIWLhK�LgsKgVISVKUTwOIUTKPVLPKOWNJKPVTKUTROQLhKNRKLKWTUQNJsK
gVTJKSLhhTXKZTRNUTKLK[ULJXK�OUYsKVTLXKNRKLKkPLPTKXTWLUPMTJPsKPTMWNULUYKkPLPTKSNMMIQQINJKNUKNPVTUKkPLPTKL[TJSYsKNUKPVTK
NU[LJI�TXKSUIMTKPLQnKRNUSTKIJKPVTKoTWLUPMTJPKNRK�LgsKgVISVKIQKTMWNgTUTXKPNKSNMWThKPVTKLPPTJXLJSTKNRKgIPJTQQTQKLJXK
T�LMIJTKPVTMKOJXTUKNLPVsKPNKPTQPIRYKIJKLJKIJiTQPI[LPINJKSNJSTUJIJ[KLJYKPULJQLSPINJKNUKSNJPULSPKVLXKgIPVKPVTKkPLPTsKLJYK
WNhIPISLhKQOZXIiIQINJKPVTUTNRsKLKWOZhISKLOPVNUIPYKNUKgIPVKLJYKWOZhISKXTWLUPMTJPsKL[TJSYKNUKNRRISILhKNRKPVTKkPLPTKNUKNRKLJYK
WNhIPISLhKQOZXIiIQINJKPVTUTNRKNUKNRKLKWOZhISKLOPVNUIPYsKPNKQI[JKLKgLIiTUKNRKIMMOJIPYKL[LIJQPKQOZQTwOTJPKSUIMIJLhK
WUNQTSOPINJKNUKPNKLJQgTUKLJYKUThTiLJPKwOTQPINJKSNJSTUJIJ[KQOSVKPULJQLSPINJKNUKSNJPULSP̂

_̀abcxcaca�kOSVKWTUQNJsKLJXKLJYKRIUMsKWLUPJTUQVIWKNUKSNUWNULPINJKNRKgVISVKVTKIQKLKMTMZTUsKWLUPJTUsKXIUTSPNUKNUKNRRISTUK
QVLhhKZTKXIQwOLhIRITXKRUNMKPVTUTLRPTUKQThhIJ[KPNKNUKQOZMIPPIJ[KZIXQKPNKNUKUTSTIiIJ[KLgLUXQKRUNMKNUKTJPTUIJ[KIJPNKLJYK
SNJPULSPQKgIPVKlTgKmNUnKkPLPTKNUKLJYKWOZhISKXTWLUPMTJPsKL[TJSYKNUKNRRISILhKPVTUTNRKRNUK[NNXQsKgNUnKNUKQTUiISTQsKRNUKLK
WTUINXKNRKRIiTKYTLUQKLRPTUKQOSVKUTROQLĥ

�������������������
_̀abcxcacx�jJYKLJXKLhhKSNJPULSPQKMLXTKgIPVKPVTKkPLPTKNRKlTgKmNUnsKNUKLJYKWOZhISKXTWLUPMTJPsKL[TJSYKNUKNRRISILhKPVTUTNRK
QIJSTKPVTKTRRTSPIiTKXLPTKNRKPVIQKhLgsKZYKQOSVKWTUQNJsKLJXKZYKLJKRIUMsKWLUPJTUQVIWKNUKSNUWNULPINJKNRKgVISVKVTKIQKLKMTMZTUsK
WLUPJTUsKXIUTSPNUKNUKNRRISTUKMLYKZTKSLJSThTXKNUKPTUMIJLPTXKZYKPVTKkPLPTKNRKlTgKmNUnKgIPVNOPKIJSOUUIJ[KLJYKWTJLhPYKNUK
XLML[TQKNJKLSSNOJPKNRKQOSVKSLJSThhLPINJKNUKPTUMIJLPINJsKZOPKLJYKMNJTYQKNgJIJ[KZYKPVTKkPLPTKNRKlTgKmNUnKRNUK[NNXQK
XThIiTUTXKNUKgNUnKXNJTKWUINUKPNKPVTKSLJSThhLPINJKNUKPTUMIJLPINJKQVLhhKZTKWLIX̂

_̀abc�̀��� ¡�¢¢�£{|}̀¡¢z�£}̀z£̀¤}¥�{~}¦̀§�̀�̈©̀ª}�}~z¢̀«��{¬{z¢̀®z̄ ©̀}¬�{��̀a°� ¦
�������������������
_̀abc�ca�±iTUYKZIXKNUKWUNWNQLhKVTUTLRPTUKMLXTKPNKLKWNhIPISLhKQOZXIiIQINJKNRKPVTKQPLPTKNUKLJYKWOZhISKXTWLUPMTJPsKL[TJSYK
NUKNRRISILhKPVTUTNRKgVTUTKSNMWTPIPIiTKZIXXIJ[KIQKUTwOIUTXKZYKQPLPOPTsKUOhTsKUT[OhLPINJKNUKhNSLhKhLgsKRNUKgNUnKNUKQTUiISTQK
WTURNUMTXKNUKPNKZTKWTURNUMTXKNUK[NNXQKQNhXKNUKPNKZTKQNhXsKQVLhhKSNJPLIJKPVTKRNhhNgIJ[KQPLPTMTJPKQOZQSUIZTXKZYKPVTK
ZIXXTUKLJXKLRRIUMTXKZYKQOSVKZIXXTUKLQKPUOTKOJXTUKPVTKWTJLhPITQKNRKWTU�OUY²KlNJtSNhhOQIiTKZIXXIJ[KSTUPIRISLPINĴ

�������������������
_̀abc�cx�]YKQOZMIQQINJKNRKPVIQKZIXsKTLSVKZIXXTUKLJXKTLSVKWTUQNJKQI[JIJ[KNJKZTVLhRKNRKLJYKZIXXTUKSTUPIRITQsKLJXKIJKPVTK
SLQTKNRKLK�NIJPKZIXKTLSVKWLUPYKPVTUTPNKSTUPIRITQKLQKPNKIPQKNgJKNU[LJI�LPINJsKOJXTUKWTJLhPYKNRKWTU�OUYsKPVLPKPNKPVTKZTQPKNRK
nJNghTX[TKLJXKZThITRsKPVTKRNhhNgIJ[²

�������������������
_̀abc�cxca�eVTKWUISTQKIJKPVIQKZIXKVLiTKZTTJKLUUIiTXKLPKIJXTWTJXTJPhYKgIPVNOPKSNhhOQINJsKSNJQOhPLPINJsKSNMMOJISLPINJsK
NUKL[UTTMTJPsKRNUKPVTKWOUWNQTKNRKUTQPUISPIJ[KSNMWTPIPINJQsKLQKPNKLJYKMLPPTUKUThLPIJ[KPNKQOSVKWUISTQKgIPVKLJYKNPVTUKZIXXTUK
NUKgIPVKLJYKSNMWTPIPNÛ

_̀abc�cxcx�³JhTQQKNPVTUgIQTKUTwOIUTXKZYKhLgsKPVTKWUISTQKgVISVKVLiTKZTTJKwONPTXKIJKPVIQKZIXKVLiTKJNPKZTTJKnJNgIJ[hYK
XIQShNQTXKZYKPVTKZIXXTUKLJXKgIhhKJNPKnJNgIJ[hYKZTKXIQShNQTXKZYKPVTKZIXXTUKWUINUKPNKNWTJIJ[sKXIUTSPhYKNUKIJXIUTSPhYsKPNK
LJYKNPVTUKZIXXTUKNUKPNKLJYKSNMWTPIPNÛ

�������������������
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IJKLMNMOMN�PQRSTTUVWTRXSYRZUU[RVS\URQ]R̂_̀̀RZURVS\URZaRTXURZ_\\U]RTQR_[\bcURS[aRQTXU]RWU]YQ[dRWS]T[U]YX_WRQ]R
cQ]WQ]ST_Q[RTQRYbZV_TRQ]R[QTRTQRYbZV_TRSRZ_\ReQ]RTXURWb]WQYURQeR]UYT]_cT_[fRcQVWUT_T_Q[g

IJKLMNMN�hRZ_\RYXS̀̀R[QTRZURcQ[Y_\U]U\ReQ]RŜS]\R[Q]RYXS̀̀RS[aRŜS]\RZURVS\UR̂XU]UR]Uib_]UVU[TYRQeRTX_YRh]T_c̀URXSjUR
[QTRZUU[RcQVẀ_U\R̂_TXkRW]Qj_\U\RXQ̂UjU]dRTXSTR_[RS[aRcSYURTXURZ_\\U]RcS[[QTRVSlURTXUReQ]UfQ_[fRcU]T_e_cST_Q[dRTXUR
Z_\\U]RYXS̀̀RYQRYTSTURS[\RYXS̀̀Reb][_YXR̂_TXRTXURZ_\RSRY_f[U\RYTSTUVU[TR̂X_cXRYUTReQ]TXR_[R\UTS_̀RTXUR]USYQ[YRTXU]UeQ]UgR
mXU]UR]Uib_]UVU[TYRQeRTX_YRh]T_c̀URXSjUR[QTRZUU[RcQVẀ_U\R̂_TXdRTXURZ_\RYXS̀̀R[QTRZURcQ[Y_\U]U\ReQ]RŜS]\R[Q]RYXS̀̀R
S[aRŜS]\RZaRVS\URb[̀UYYRTXURXUS\RQeRTXURWb]cXSY_[fRSfU[TRQeRTXURWQ̀_T_cS̀RYbZ\_j_Y_Q[dRWbZ̀_cR\UWS]TVU[TdRSfU[caRQ]R
Qee_c_S̀RTXU]UQeRTQR̂X_cXRTXURZ_\R_YRVS\UdRQ]RX_YR\UY_f[UUdR\UTU]V_[UYRTXSTRYbcXR\_Yc̀QYb]UR̂SYR[QTRVS\UReQ]RTXURWb]WQYUR
QeR]UYT]_cT_[fRcQVWUT_T_Q[gR

nopqprqpstuvwxwywvz
IJKLMNM{�|XUReScTRTXSTRSRZ_\\U]R}S~RXSYRWbZ̀_YXU\RW]_cUR̀_YTYdR]STUYdRQ]RTS]_eeYRcQjU]_[fR_TUVYRZU_[fRW]Qcb]U\dR}Z~RXSYR
_[eQ]VU\RW]QYWUcT_jURcbYTQVU]YRQeRW]QWQYU\dRQ]RWU[\_[fdRWbZ̀_cST_Q[RQeR[ÛRQ]R]Uj_YU\RW]_cUR̀_YTReQ]RYbcXR_TUVYdRQ]R}c~R
XSYRYQ̀\RTXURYSVUR_TUVYRTQRQTXU]RcbYTQVU]YRSTRTXURYSVURW]_cUYRZU_[fRZ_\YdR\QUYR[QTRcQ[YT_TbTURSR\_Yc̀QYb]UR̂_TX_[RTXUR
VUS[_[fRQeRTX_YRh]T_c̀UgR

IJKLMNM��h[aRZ_\RXU]USeTU]RVS\URTQRS[aRWQ̀_T_cS̀RYbZ\_j_Y_Q[RQeRTXURYTSTURQ]RS[aRWbZ̀_cR\UWS]TVU[TdRSfU[caRQee_c_S̀R
TXU]UQeRZaRSRcQ]WQ]STURZ_\\U]ReQ]R̂Q]lRQ]RYU]j_cUYRWU]eQ]VU\RQ]RTQRZURWU]eQ]VU\RQ]RfQQ\RYQ̀\RQ]RTQRZURYQ̀\dR̂XU]UR
cQVWUT_T_jURZ_\\_[fR_YR]Uib_]U\RZaRYTSTbTUdR]b̀UdR]Ufb̀ST_Q[dRQ]R̀QcS̀R̀ŜdRS[\R̂XU]URYbcXRZ_\RcQ[TS_[YRTXURcU]T_e_cST_Q[R
]UeU]]U\RTQR_[RYbZ\_j_Y_Q[RQ[URQeRTX_YRYUcT_Q[dRYXS̀̀RZUR\UUVU\RTQRXSjURZUU[RSbTXQ]_�U\RYXS̀̀RZUR\UUVU\RTQR_[c̀b\URTXUR
Y_f[_[fRS[\RYbZV_YY_Q[RQeRTXURZ_\RS[\RTXUR_[c̀bY_Q[RTXU]U_[RQeRTXURcU]T_e_cSTURSYRTQR[Q[�cQ̀̀bY_Q[RSYRTXURScTRS[\R\UU\RQeR
TXURcQ]WQ]ST_Q[g

nopqprqpstuvwxwywvz
IJKLM{J����������J��J������J���������
hYRW]Qj_\U\R_[R�UcT_Q[R���RQeRTXUR�U[U]S̀R�b[_c_WS̀R�ŜdRTXUR�Q[T]ScTQ]R_YRW]QX_Z_TU\Re]QVRSYY_f[_[fdRT]S[YeU]]_[fdR
cQ[jUa_[fdRYbZ̀UTT_[fRQ]RQTXU]̂_YUR\_YWQY_[fRQeRTXURYSVUdRQ]RQeRX_YR]_fXTRT_T̀UdRQ]R_[TU]UYTRTXU]U_[dRQ]RX_YRWQ̂U]RTQR
U�UcbTURYbcXRcQ[T]ScTRQ]RS[aRQTXU]RWU]YQ[RQ]RcQ]WQ]ST_Q[R̂_TXQbTRTXURW]Uj_QbYRcQ[YU[TR_[R̂]_T_[fRQeRTXURQee_cU]dRZQS]\R
Q]RSfU[caRŜS]\_[fRTXURcQ[T]ScTgR�eRS[aRcQ[T]ScTQ]dRTQR̂XQVRS[aRcQ[T]ScTR_YR̀UTdRf]S[TU\RS[\RŜS]\U\dRSYR]Uib_]U\RZaR
S̀̂dRZaRS[aRQee_cU]dRZQS]\RQ]RSfU[caR_[RSRWQ̀_T_cS̀RYbZ\_j_Y_Q[dRQ]RQeRS[aR\_YT]_cTRTXU]U_[dRYXS̀̀R̂_TXQbTRTXURW]Uj_QbYR
]̂_TTU[RcQ[YU[TRYWUc_e_U\R_[RYbZ\_j_Y_Q[RQ[URQeRTX_YRYUcT_Q[dRSYY_f[dRT]S[YeU]dRcQ[jUadRYbZ̀UTRQ]RQTXU]̂_YUR\_YWQYURQeR
YbcXRcQ[T]ScTdRQ]RX_YR]_fXTdRT_T̀URQ]R_[TU]UYTRTXU]U_[dRQ]RX_YRWQ̂U]RTQRU�UcbTURYbcXRcQ[T]ScTdRTQRS[aRQTXU]RWU]YQ[RQ]R
cQ]WQ]ST_Q[dRTXURQee_cU]dRZQS]\RQ]RSfU[caR̂X_cXR̀UTdRVS\UdRf]S[TU\dRQ]RŜS]\U\RYbcXRcQ[T]ScTRYXS̀̀R]UjQlURS[\RS[[b̀R
YbcXRcQ[T]ScTdRS[\RTXURWQ̀_T_cS̀RYbZ\_j_Y_Q[RQ]R\_YT]_cTRTXU]U_[dRSYRTXURcSYURVSaRZUdRS[\RYbcXRQee_cU]dRZQS]\RQ]RSfU[caR
YXS̀̀RZUR]Ù_UjU\RS[\R\_YcXS]fU\ReQ]VRS[aRS[\RS̀̀R̀_SZ_̀_TaRS[\RQZ̀_fST_Q[YRf]Q̂_[fRQbTRQeRYbcXRcQ[T]ScTRTQRYbcXR
cQ[T]ScTQ]dRS[\RTQRTXURWU]YQ[RQ]RcQ]WQ]ST_Q[RTQR̂X_cXRYbcXRcQ[T]ScTRYXS̀̀RXSjURZUU[RSYY_f[U\dRT]S[YeU]]U\dRcQ[jUaU\dR
YbZ̀UTRQ]RQTXU]̂_YUR\_YWQYU\RQedRS[\RYbcXRcQ[T]ScTQ]dRS[\RX_YRSYY_f[UUYdRT]S[YeU]UUYRQ]RYbZ̀UYYUUYRYXS̀̀ReQ]eU_TRS[\R̀QYUR
S̀̀RVQ[UaYdRTXU]UTQeQ]URUS][U\Rb[\U]RYbcXRcQ[T]ScTdRU�cUWTRYQRVbcXRSYRVSaRZUR]Uib_]U\RTQRWSaRX_YRUVẀQaUUYgR|XUR
W]Qj_Y_Q[YRQeRTX_YRYUcT_Q[RYXS̀̀R[QTRX_[\U]dRW]UjU[TdRQ]RSeeUcTRS[RSYY_f[VU[TRZaRS[aRYbcXRcQ[T]ScTQ]ReQ]RTXURZU[Ue_TRQeRX_YR
c]U\_TQ]YRVS\URWb]YbS[TRTQRTXUR̀ŜYRQeRTX_YRYTSTUg

IJKLM�J��������������
 b]YbS[TRTQRTXUR�SeUR�cXQQ̀YRhfS_[YTR¡_Q̀U[cUR_[R¢\bcST_Q[RhcTR}£�h¡¢£R̀Uf_ỲST_Q[~RS[\R S]TR¤¥RQeRTXUR¦Ufb̀ST_Q[YR
QeRTXUR�QVV_YY_Q[U]RQeR¢\bcST_Q[dRS[aR_[\_j_\bS̀R̂XQdRSYRSR]UYb̀TRQeRTXU_]R̂Q]lRQ[RTX_YRcSW_TS̀RW]Q§UcTdR̂_̀̀RVQjUR}Q]R
V_f]STU~R_[RS[\RQbTRQeRYTb\U[TRQccbW_U\RS]USYReQ]RVQ]URTXS[Re_jUR}̈~R\SaYRSRaUS]dRVbYTRZURe_[fU]W]_[TU\gR|XUR�Q[T]ScTQ]R
YXS̀̀RZUR]UYWQ[Y_Z̀URTQRU[Yb]URTXSTR_TR}S[\R_TYRUVẀQaUUY~RS]UR_[Reb̀̀RcQVẀ_S[cUR̂_TXRTXURe_[fU]W]_[T_[fRW]Qj_Y_Q[YRPÛR
©Q]lªYR�h¡¢R�Uf_ỲST_Q[RS[\R S]TR¤¥RQeRTXUR¦Ufb̀ST_Q[YRQeRTXUR�QVV_YY_Q[U]RQeR¢\bcST_Q[RSTRTXUR�Q[T]ScTQ]ªYRYQ̀UR
cQYTRS[\RU�WU[YUg

nopqprqpstuvwxwywvz
�«¬�®̄JK°±±±²̄³J́µ«¶J·¬�¬̄J®�̧µ«J®�³J«̄¹º«̄»̄²¬·
IJK°MKJ³��¼���J½����
nopqprqpstuvwxwywvz
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IJKLMKMKNOPQNRSTUVWXUSVNYZQX[\[XW]]̂NW_VQQYNWYNVQ̀a[VQbNĉNUPQNdQeNfSVgNhUWUQNiWcSVNiWeNjkiWcSVNiWeklmNhQXU[STYN
nnoNWTbNnnopbmNWYNWqQTbQbmNUPWUr

MK dSN]WcSVQVmNeSVgQVmNSVNqQXPWT[XN[TNUPQNQqZ]ŜNS\NUPQNRSTUVWXUSVmNhacXSTUVWXUSVNSVNSUPQVNZQVYSTNbS[T_N
SVNXSTUVWXU[T_NUSNbSNUPQNePS]QNSVNWT̂NZWVUNS\NUPQNeSVgN[TX]abQbN[TNUPQNRSTUVWXUNsSXaqQTUYNYPW]]NcQN
ZQVq[UUQbNSVNVQ̀a[VQbNUSNeSVgNqSVQNUPWTNQ[_PUNPSaVYN[TNWT̂NSTQNXW]QTbWVNbŴNSVNqSVQNUPWTN\[tQNjulNbŴYN
[TNWT̂NSTQNeQQgmNQvXQZUNUSNUPQNQvUQTUNZQVq[UUQbN[TNUPQNXWYQNS\NQvUVWSVb[TWV̂NQqQV_QTX[QYNbQYXV[cQbN[TN
UPQNiWcSVNiWew

Mx OPQNeW_QYNUSNcQNZW[bNUSNQWXPN]WcSVQVmNeSVgQVmNSVNqQXPWT[XN[TNUPQNQqZ]ŜNS\NUPQNRSTUVWXUSVmN
hacXSTUVWXUSVmNSVNSUPQVNZQVYSTNbS[T_NSVNXSTUVWXU[T_NUSNbSNW]]NSVNWT̂NZWVUNS\NUPQNeSVgN[TX]abQbN[TNUPQN
RSTUVWXUNsSXaqQTUYN\SVNWN]Q_W]NbŴyYNeSVgNYPW]]NcQNTSUN]QYYNUPWTNUPQNZVQtW[][T_NVWUQNS\NeW_QYNWYNbQ\[TQbN
ĉNUPQNiWcSVNiWew

Mz {WXPN]WcSVQVmNeSVgqWTNSVNqQXPWT[XNQqZ]ŜQbNĉNUPQNRSTUVWXUSVmNWNhacXSTUVWXUSVmNSVNSUPQVNZQVYSTN
bS[T_NSVNXSTUVWXU[T_NUSNbSNW]]NSVNWT̂NZWVUNS\NUPQNeSVgN[TX]abQbN[TNUPQNRSTUVWXUNsSXaqQTUYNYPW]]NcQN
ZVSt[bQbNUPQNYaZZ]QqQTUYNVQ̀a[VQbNĉN|VU[X]QN}NS\NUPQNiWcSVNiWew

M~ OPQNq[T[qaqNPSaV]̂NVWUQNS\NeW_QNUSNcQNZW[bNYPW]]NcQNTSUN]QYYNUPWTNUPWUNYUWUQbN[TNUPQN�QTQVW]NRSTb[U[STYmN
WTbNYPW]]NcQNWYNbQY[_TWUQbNĉNUPQN[TbaYUV[W]NRSqq[YY[STQVw

M� OPQNRSTUVWXUSVyYNWTbNWT̂NhacXSTUVWXUSVyYNSVNSUPQVNZQVYSTyYN\[][T_NS\NZŴVS]]YN[TNWNqWTTQVNZVQYXV[cQbNĉN
Yacb[t[Y[STN�pWNS\NhQXU[STNnnoNS\NUPQNiWcSVNiWeNYPW]]NcQNWNXSTb[U[STNZVQXQbQTUNUSNUPQNUSNUPQN�eTQVyYN
ZŴqQTUNS\NWT̂NYaqYNbaQNWTbNSe[T_NUSNUPQNRSTUVWXUSVmNhacXSTUVWXUSVNSVNSUPQVNZWVÛN\SVNeSVgNbSTQNSTN
SVNe[UPNVQYZQXUNUSNUPQN�VS�QXUw

IJKLMxJ����J�����
�������������������
IJKLMxMK�OPQNRSTUVWXUSVNYZQX[\[XW]]̂NW_VQQYmNWYNVQ̀a[VQbNĉNUPQNiWcSVNiWemNUPWUNUPQNRSTUVWXUNqŴNcQN\SV\Q[UQbNWTbNTSN
YaqNZW[bN\SVNWT̂NeSVgNbSTQNUPQVQaTbQVNSTNWNYQXSTbNXSTt[XU[STN\SVNe[]]\a]]̂NZŴ[T_N]QYYNUPWTr

MK UPQNZVQtW[][T_NeW_QNVWUQYNWYNZVSt[bQbN[TNiWcSVNiWeNhQXU[STNnnoj�lNWYNWqQTbQbmNSVm
Mx UPQNq[T[qaqNeW_QNVWUQYNWYNZVSt[bQbN[TNiWcSVNiWeNhQXU[STNnnopbmNWYNWqQTbQbw

IJKLMxMx�OPQNRSTUVWXUSVNYPW]]NXSqZ]̂Ne[UPN�VQtW[][T_N�W_QN�WUQYNWYN[YYaQbNĉNUPQNhUWUQNS\NdQeNfSVgNsQZWVUqQTUNS\N
iWcSVN\SVNUPQN]SXWU[STNWTbNbaVWU[STNS\NUP[YN�VS�QXUwNRaVVQTUNeW_QNVWUQYN\SVNUP[YNZVS�QXUNWVQN[TX]abQbN[TNUPQN�VS�QXUN
�WTaW]NWYNZWVUNS\NUPQNRSTUVWXUNsSXaqQTUYwNOPQNRSTUVWXUSVN[YNVQYZSTY[c]QNUSNVQ_a]WV]̂NVQt[QeNk�VQtW[][T_N�W_QN
hXPQba]QY��ZbWUQYkNWtW[]Wc]QNSTNUPQNk�VQtW[][T_N�W_Q��ac][XN�SVgkN][TgNSTNhUWUQNS\NdQeNfSVgNsQZWVUqQTUNS\NiWcSVN
k�aY[TQYYN[TNdQeNfSVgkNeQcNZW_QNjeeew]WcSVwYUWUQwT̂w_StlNUSN[bQTU[\̂NWTbN[qZ]QqQTUNWT̂NWZZ][XWc]QNXPWT_QYNUSN
�VQtW[][T_N�W_QN�WUQYNbaV[T_NUPQN�VS�QXUw

�������������������
IJKLMxMz�OPQNRSTUVWXUSVNYPW]]NXSqZ]̂Ne[UPNW]]NUPQNVQ̀a[VQqQTUYNS\NUPQNiWcSVNiWeNhQXU[STNnnopWmNWYNWqQTbQbmN
VQ_WVb[T_NqWTbWUSV̂NYacq[YY[STNS\NXQVU[\[QbNZŴVS]]NVQXSVbYmNeP[XPNYPW]]NcQN[TX]abQbNe[UPNQWXPNWZZ][XWU[STN\SVN
ZŴqQTUw

��������������������
IJKLMzJ ¡�¢£¤¢�¥¦¢§¢¡��¢̈¡
IJKLMzMK�OPQNRSTUVWXUSVNYZQX[\[XW]]̂NW_VQQYmNWYNVQ̀a[VQbNĉNUPQNZVSt[Y[STYNS\NhQXU[STNnnopQNS\NUPQNiWcSVNiWemNWYN
WqQTbQbmNUPWUr

MK ©TNUPQNP[V[T_NS\NQqZ]ŜQQYN\SVNUPQNZQV\SVqWTXQNS\NeSVgNaTbQVNUPQNRSTUVWXUNSVNWT̂NYacXSTUVWXUN
PQVQaTbQVmNTSNXSTUVWXUSVmNYacXSTUVWXUSVmNTSVNWT̂NZQVYSTNWXU[T_NSTNcQPW]\NS\NYaXPNXSTUVWXUSVNSVN
YacXSTUVWXUSVmNYPW]]NcQNVQWYSTNS\NVWXQmNXVQQbmNXS]SVmNYQvaW]NSV[QTUWU[STmNSVNTWU[STW]NSV[_[TNb[YXV[q[TWUQN
W_W[TYUNWT̂NX[U[ªQTNS\NUPQNhUWUQNS\NdQeNfSVgNePSN[YǸaW][\[QbNWTbNWtW[]Wc]QNUSNZQV\SVqNUPQNeSVgNUSN
eP[XPNUPQNQqZ]ŜqQTUNVQ]WUQY«

Mx dSNXSTUVWXUSVmNYacXSTUVWXUSVmNTSVNWT̂NZQVYSTNSTN[UYNcQPW]\mNYPW]]N[TNWT̂NqWTTQVmNb[YXV[q[TWUQNSVN
[TU[q[bWUQNWT̂NQqZ]ŜQQNP[VQbN\SVNUPQNZQV\SVqWTXQNS\NeSVgNaTbQVNUPQNXSTUWXUNSTNWXXSaTUNS\NVWXQmNXVQQbmN
XS]SVmNYQvaW]NSV[QTUWU[STmNSVNTWU[STW]NSV[_[Tw

Mz OPQVQNqŴNcQNbQbaXUQbN\VSqNUPQNWqSaTUNZŴWc]QNUSNUPQNRSTUVWXUSVNĉNUPQN�eTQVNaTbQVNUPQNXSTUVWXUNWN
ZQTW]ÛNWUN\[\ÛNbS]]WVYN\SVNQWXPNZQVYSTN\SVNQWXPNXW]QTbWVNbŴNbaV[T_NeP[XPNYaXPNZQVYSTNeWYN
b[YXV[q[TWUQbNW_W[TYUNSVN[TU[q[bWUQbN[TNt[S]WU[STNS\NUPQNZVSt[Y[STYNS\NUPQNXSTUVWXU«NWTb
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IJ KLMNOPQRSTURNVTWNXMNUTQUMYMZNPSNRMSV[QTRMZNXWNRLMN\]QMŜNTQZNTYYNVPQ[M_NZ̀MNPSNRPNXMUPVMNZ̀MN
RLMSM̀QZMSNVTWNXMNaPSaM[RMZNaPSNTN_MUPQZNPSNTQWN_̀X_Mb̀MQRNc[PYTR[PQNPaNRLMNRMSV_NPSNUPQZ[R[PQ_NPaNRL[_N
_MUR[PQNPaNRLMNOPQRSTURd

efghijklmnooopkqkfejlrsqhihtejljeulfkvshfkrkqgwlxylgzklwgegklxylqkul{xf|
}lmnIm~t������l��li����������l���lw�������������
}lmnImImNKLMNOPQRSTURPSN_�MU[a[UTYYWNT�SMM_N[RN[_NXP̀QZNXWN�MUR[PQN����XNPaNRLMN�M]N�PS�N�MQMSTYN� Q̀[U[�TYN�T]d

efghijklm�ooowtkihyhilixqyxfreqiklgxlgzkljeuwlxylgzklwgegklxylqkul{xf|
}lm�Imlw��������lf�����������
}lm�ImImNKLMN�TSR[M_NT�SMMNRLTRNMTULN[_NXP̀QZNRPNRLMN�SPc[_[PQ_NPaNRLMNYT]_NPaNRLMN�RTRMNPaN�M]N�PS�N�PcMSQ[Q�NX[ZZ[Q�N
TQZNUPQRSTUR[Q�NaPSN�̀XY[UN[V�SPcMVMQRN�SP�MUR_̂N[QUỲZ[Q�NX̀RNQPRNY[V[RMZNRPNT��Y[UTXYMN�SPc[_[PQ_NPaNRLMN�MQMSTYN
\XY[�TR[PQ_N�T]̂N�TXPSN�T]̂NTQZN�MQMSTYN� Q̀[U[�TYN�T]dNKPNRLMNM�RMQRNTQWN�SPc[_[PQ_N[QNRLMNOPQRSTURN�PÙVMQR_N
UPQaY[URN][RLNTQWN�SPc[_[PQ_NPaN�M]N�PS�N�T]̂NRLMN_RTR̀RPSWN�SPc[_[PQ_N_LTYYN�SMcT[YNTQZNRLMNUPQaY[UR[Q�N�SPc[_[PQ_N[QN
RLMNOPQRSTURN�PÙVMQR_N_LTYYNXMNZMMVMZNRPNUPQaPSVNRPNRLMN_RTR̀RPSWN�SPc[_[PQ_d

}lm�ImI NKPNRLMNM�RMQRNRLMNYT]_NPaNRLMN�RTRMNPaN�M]N�PS�N�PcMSQ[Q�NX[ZZ[Q�NTQZNUPQRSTUR[Q�NaPSN�̀XY[UN[V�SPcMVMQRN
�SP�MUR_NVTQZTRMN[QUỲ_[PQNPaN_�MU[a[UNRMSV_N[QNUPQRSTUR_NaPSN_̀ULN[V�SPcMVMQR_̂NX̀RN]L[ULNTSMNQPRNTYSMTZWN[QUỲZMZN[QN
RLM_MN�MQMSTYNOPQZ[R[PQ_̂N_̀ULNRMSV_N_LTYYNXMNZMMVMZNTQZNLMSMXWNTSMN[QUPS�PSTRMZN[QRPNRLM_MN�MQMSTYNOPQZ[R[PQ_d
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Introduction 

 

The Enlarged City School District of Middletown School Board acting as the authorized agent of the City of 
Middletown and the Enlarged City School District of Middletown (ECSDM) recognizes the need to take 
action to ensure that minority and women‐owned business enterprises (“MBE”, “WBE”, “MWBE”), as well as 
minority and women workers and the Enlarged City of Middletown residents are given the opportunity to 
participate in the performance of the contracts issued by the Board as part of the Phase 1 construction 
program (“Program”). The Board recognizes that this opportunity for the participation in our free enterprise 
system by persons traditionally, socially and economically disadvantaged is essential to obtain social and 
economic equality. In addition, the Board has been authorized by New York State (Chp. 58A‐4 of the laws 
of 2006 as amended in 2014) to develop and adopt a Diversity Plan.  

 

Accordingly, the Board fosters and promotes the participation of such individuals and business firms in all 
contracts with the Board and sets forth this initiative (the “Plan” or “Diversification Plan”). 

 
The Board envisions the participation goals increasing as capacity increases and plans to; 

 

a. Develop strategies that will create and coordinate efforts to ensure a more diverse 
workforce for the projects as well as ensure the participation of minority and women‐
owned business enterprises; and 

 

b. Address accountability for attainment of the diversity goals ‐‐ providing a description 
of the forms of monitoring that will be used, and how such information will be 
communicated to the public and most importantly to potential participants. 

 
The finalization and implementation of this Plan prior to any start of construction on the Program will result 
in an effective process for increasing the purchase of goods and services from minority and women‐owned 
businesses. It will also provide for coordination of local workforce development plans to ensure local capacity 
for the new job opportunities for minority, women and City resident workers that will be created through the 
Program. 

 
Goals of the Enlarged City School District of Middletown Construction Program 
 

a. Renovate the existing school to create learning environments that are at the forefront of 
educational design and that deliver the flexible spaces, instructional technology and social 
support necessary to enhance student achievement equal to or exceeding the New York State 
Regents standards. 

 

b. Renovate the existing school such that the quality of facilities district‐wide is equitable and 
such that the quality of facilities is equal to or superior to those of any other school district in 
the state. 

 

c. Develop shared facilities for educational, public safety, health, social support, and 
recreational purposes. 

 

 

d. Maximize the economic benefit from school construction and reconstruction to neighborhood 
development and economic revitalization throughout the City. 

 

e. Assist the Enlarged City School District of Middletown, local labor, government, and not‐for‐
profit agencies to develop, recruit and train a new diverse workforce. 
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f. Encourage, assist and sustain business development of underrepresented populations (i.e. 

people of color and women) and maximize the use of Middletown based labor and local 
professional and construction‐related business enterprises through a progressive and 
comprehensive Workforce and Business Diversification Plan. 

 

g. Identify and utilize innovative financing techniques to provide sources for the local share – that 
portion of the cost that is not reimbursable under this project’s State Educational Department 
(SED) reimbursement formula – and to minimize (i) the local share of the costs of the Program, 
(ii) debt incurred by the City for the Program and (iii) net debt service and operation and 
maintenance costs. 

 

h. Find creative solutions to interim school space during project build‐out in a manner that 
minimizes disruption to existing school operations and classroom instruction. 

 

MBE & WBE Meaningful Participation 
 

The actual services provided by the MBE or WBE must be essential in the performance of the scope of 
work for the applicable contract. Utilization of a certified MBE or WBE as a conduit or pass through for 
participation credit is strictly prohibited. It is within the discretion of the Enlarged City School District of 
Middletown (or its designee) to determine whether services are essential in the performance of the scope of 
work and offer a determination of the appropriateness of work allowed for lower tier subcontracting in 
accordance with practices generally accepted in the construction industry. The services the MBE or WBE 
will provide must be among those explicitly identified in the profile of a firm as listed in the NYS Contract 
System (https://ny.newnycontracts.com/).  Firms submitted or who participate in the Program outside of 
these conditions and without specific prior approval by the Enlarged City School District of Middletown will 
not be credited toward the MWBE Utilization Plan and goals for the contract. 

 
Workforce Development and Diversification Principles and Rules 

 

   Workforce Development and Diversification Principles 
 

One of the principal goals of this Plan is to support workforce development and diversification opportunities 
that can be created by the Program. This Diversification Plan acknowledges the diverse community of the 
City of Middletown. It also provides an opportunity to create an environment that engages and encourages 
the participation of this community. It also acknowledges the historical disparity experienced by MWBE and 
minority, women and local resident labor in gaining access to participate in projects.  

 

 

Following is the statement of these principles. 
 

1.) The Plan envisions the use of a workforce reflective of the Enlarged City of Middletown’s population 
and diversity. Where qualified workers are not available from the local workforce, the Program will 
coordinate with local workforce training and development programs to develop new capacity. The 
multi‐year duration of the Program provides the opportunity for planned development of a workforce, 
which meets this diversity objective. 

 

2.) The capital investment represented by the Enlarged City School District of Middletown Construction 
Program requires development of a workforce reflective of the City’s population and diversity.  

 
3.) In order to achieve the development of a diverse workforce for the Program, the Program Manager 

(PM), Construction Manager (CM) and/or Prime Contractor(s) shall assist the Independent 
Compliance Officer (ICO) in overseeing, facilitating, developing, and/or implementing the following: 

https://ny.newnycontracts.com/
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a. A community‐wide public relations campaign to provide specific information about the 
Program’s employment opportunities, referral and training plans. 

b. A methodology which assists contractors, suppliers, professional service firms, or any other 
businesses providing goods and services to the Program to effectuate the workforce diversity 
goals of the Plan and the minimum standards to be attained when providing such goods and 
services to the Program. All contracts shall include remedies and sanctions for noncompliance 
and identify a means by which inquiries and disputes about Plan requirements may be 
addressed. 

c. An independent compliance plan which monitors performance of contractors, suppliers, and 
professional service firms. 

d. Regular monthly reporting process to the Board setting forth the results of all employment and 
compliance activity and dispute resolution activities. 

 
Workforce Development and Diversification Rules 

 
1.) All contractors, suppliers, professional service firms or other businesses providing goods or 

services with a ECSDM contract of $50,000 or more shall comply with the Workforce 
Diversification Goals set out in subparagraph 2 below, as well as the other provisions of this 
Diversification Plan. In the event a business believes that it cannot meet the Workforce 
Diversification Goals, that business shall submit to the ECSDM and ICO for approval documented 
evidence of its Good Faith Effort to meet those goals within 5 workdays of being notified by 
ECSDM that they will be awarded a Contract. Within 7 workdays of submission of the 
documented evidence of its Good Faith Effort, the ECSDM and ICO will review all demonstrated 
efforts to meet the established goals and determine whether the business has sincerely 
attempted to meet the established goals in the Plan. If the ECSDM and ICO determine that a 
Good Faith Effort has not been made, the business can request an ECSDM hearing within 3 days 
of receiving notification from the ICO. For more information regarding Good Faith Efforts, please 
refer to pages A9‐A12. 

 

2.) In order to achieve the goals of the Plan, each contractor, supplier, professional service firm or 
other business providing goods or services shall strive to and use best efforts to ensure that the 
workforce it engages to perform work for the Program shall demonstrate, in terms of the 
percentage of actual hours worked under the contract and/or contract as amended, participation 
rates as follows (collectively, Workforce Diversification Goals):  

 

 

a. Minority Workforce: 20% of project personnel hours including professional services 
and skilled trade’s people, journeymen, apprentices, and supervisory staff. 

b. Female Workforce: 10% of project personnel hours including professional services 
and skilled trade’s people, journeymen, apprentices, and supervisory staff. 

c. Each contractor, supplier, professional service provider, or other business providing 
goods and services shall strive to maximize the use of Middletown‐based labor, 
contractors, suppliers, and service providers. 

 
3.) In order to achieve such development and diversification in its workforce, each contractor, supplier, 

professional service firm or other business providing goods or services shall: 

 

a. With bid submission, present a proposed written recruiting Plan directed at attracting 
candidates to fill positions of employment in order to meet Workforce Diversification 
Goals. 

b. With bid submission, provide a statement committing to training or participation in 
training programs provided by third parties to train new employees in meaningful ways to 
succeed in their employment opportunities and to promote long‐term employment within 
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the industry or profession. 

c. Provide the ICO with a monthly EEO‐Workforce Utilization Report and such other 
workforce census/employment data and/or certified payroll records necessary to verify 
achievement of the Workforce Diversification Goals and demonstrate compliance with 
the minimum standards. Employee zip code information must be listed on this monthly 
EEO –Workforce Utilization Report. Workforce data will be uploaded and recorded in the 
compliance program designated by the ICO. 

b. Provide on‐demand access and cooperation to the ICO to review records on‐site and/or at 

work‐site premises to validate workforce participation. This may include unannounced visits 

and on‐the‐spot interviews that the ICO and its inspectors may hold with workers at the job 

site or at off‐site work premises to verify their work status and claimed job classifications. 
 

4.) In the event any contractor, supplier, professional service firm or other business providing goods or 
services fails to maintain the Workforce Diversification Goals and/or provide the information 
required above through the duration of the project on their contract or purchase order, the ICO in 
conjunction with the ECSDM can delay payment of outstanding monies pending compliance. In 
addition, the ICO and ECSDM may summon the contractor, supplier, professional service firm or 
other businesses providing goods or services to appear before an ECSDM selected hearing panel. 
The hearing shall be held within ten (10) business days of the notice of non‐compliance by the ICO. 
After the contractor has had such a hearing the Board may elect to:  

 

 

a. Withhold payment of any amounts due on the disputed item pending resolution of 
the non‐ compliance issue. 

b. Assess liquidated damages in an amount equal to the dollar value that would have been 
realized if the minority/women workforce goals would have been met. 

c. Withhold, suspend, cancel or terminate the contract or purchase order. 

d. Identify such contractor as a non‐responsive bidder for future contracts within the 
Program. (Requires approval by full Board.) 

e. All of the mentioned penalties would be upon a prime contractor, supplier, and professional 
service firm or other business providing goods or services to the ECSDM who failed to 
comply with the approved utilization plan submitted with its bid for contracts. 

 
Business Development and Diversification Principles and Rules 

 

The other major goal of this Plan is to provide for business development opportunities and 
participation in the Program by minority‐owned and women‐owned businesses. Following are the 
principles associated with the implementation of that part of the Plan: 

 

 

Business Development Principles 
 

1.) The capital investment represented by the Enlarged City School District of Middletown 
Construction Program creates a unique opportunity for participation of minority‐owned and 

women‐owned business enterprises. To ensure that contracts for goods and services are placed 
with qualified minority and women‐owned business enterprises, the Program Manager will 
oversee, facilitate, develop and/or assist the ICO in implementing the following: 

 

a. Identify firms as listed in the NYS Contract System (https://ny.newnycontracts.com/) 
certified MBE and WBE firms available to provide goods and services to the Program and 
to create a reference list for all Program participants. 

b. Ensure that contractors and suppliers divide the goods or services to be provided into 

https://ny.newnycontracts.com/


Development and Diversification Plan for Workforce and Business 

 

 

Scopes, where economically and technically feasible, to create opportunities for 
participation. 

c. Coordinate activities and services with organizations such as chambers of commerce, 
trade groups, and community ‐ based groups/organizations that promote MBE and WBE 
interests. 

d. Create opportunities for mentoring less experienced and/or start‐up MWBE’s. 

e. Encourage the formation of joint ventures, partnerships, or other similar arrangements 
where feasible to provide for greater opportunity for MWBE owned firms to participate in 
the Program. 

f. Develop a methodology that assists contractors, suppliers, professional service firms, or 
any other business providing goods or services to the Program to effectuate the business 
development and diversification goals of the project and the minimum standards to be 
attained when providing such goods and services to the project. All contracts shall include 
remedies and sanctions for non ‐ compliance and identify a means by which inquiries and 
disputes about the project requirements may be addressed. 

 
Business Development and Diversification Rules  

 

 

All contractors, suppliers, professional service firms or other businesses providing goods or 
services with an Enlarged City School District of Middletown contract of $50,000 or more shall 
comply with the Business Development/MWBE goals set forth in subparagraph 2 below, as well 
as the other provisions of this Diversification Plan. At the time of bid tender each bidder shall 
be required to submit to the ICO a preliminary Contractor Utilization Plan (which will include 
preliminary workforce projection information). The ICO shall review the plan and issue a written 
notice of acceptance or deficiency. Any deficiency must be cured within seven days. No contract 
or letters of intent will be issued until ALL compliance documentation has been submitted 
to and approved by the ICO.  
 
In the event a business believes that it cannot meet the Business Development/MWBE Goals, it 
shall submit to the ECSDM and ICO for approval documented evidence of its Good Faith Effort 
within 5 workdays of being notified by ECSDM that they will be awarded a Contract. Within 
7 workdays of submission to meet these goals of the Good Faith Effort, the ECSDM and ICO will 
review all demonstrated efforts to meet the established goals and determine whether the 
business has sincerely attempted to meet the established goals in the Plan. If the ECSDM and 
ICO determine that a Good Faith Effort has not been made, the business can request a ECSDM 
hearing within 3 days of receiving notification from the ICO. For more information regarding Good 
Faith Efforts, please refer to pages A16 - A20.?. 

 

1) In order to achieve the Business Development/MWBE goals of the Diversification Plan, each 
contractor, supplier, professional service firm or other business providing goods or services 
with a Board contract of $50,000 or more shall strive to and use Good Faith Efforts to engage 
disadvantaged, or woman‐ owned business to provide for the following: 

 

a. MBE: 9% of each contract or purchase order 

b. WBE: 6% of each contract or purchase order 

c. Change Orders: The above-mentioned goals shall apply to all change orders issued 
during the project. 

 
2) The value of the work procured from certified MBEs and WBEs to accomplish these 

goals shall be determined as follows: 
 

a. The dollar value of the work contracted to MBEs and WBEs through a purchase order, 
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less any portion of that value paid by the MBE or WBE to any non‐MBE or non‐WBE 
manufacturer or producer to provide such goods and services as a subcontractor or 
sub‐supplier to the MBE/WBE. 

b. The full dollar value of a sub‐contract with all MWBE firms will be counted 
toward the diversification goals of the project. 

c. In the instance of a joint venture, the percentage of the joint venture’s profits (or losses) that 
are to accrue to the MBE or WBE joint venture partner. 

 
3) In the case of a certified minority or women owned supplier that is in the business of supplying 

goods and materials by maintaining accounts with product manufacturers, paying for goods and 
materials directly, warehouses goods and materials, provide shipping and handling, and 
conducts its business as an industry supplier and not a broker, 75% of such contract or 
purchase order shall meet the project goals. Broker participation will not be counted on this 
project and will not count toward the Prime Contractors diversity goals. 

 

4) Each contractor, supplier, professional service firm or other business providing goods or 
services shall solicit bids for subcontractors and suppliers from certified MBE and WBEs 
including circulation of solicitations to minority contractors, suppliers, trade associations 
and/or employment and business advocacy groups/organizations. When evaluating bids 
and/or proposals received, each contractor, supplier, or professional service firm shall act 
in “good faith” and shall exercise good faith efforts to assist M/WBE firms to secure such 
work. 

 
5) To be deemed an MBE or WBE a certification and/or letter from New York State.so designating 

such must be presented prior to contract award. Failure to produce an authentic certificate/letter 
will result in the firm not receiving an MBE or WBE designation for the project, thereby 
jeopardizing compliance with diversification goals. 

 
6) MBE and WBE designations are honored only for the area/component for which the 

designation has been provided by an authorizing agent. 
 

7) New York State is the authorizing agent for MBE and WBE designations. The ECSDM reserves 
the right to revise the Diversity Plan once the goals of 9% MBE participation and 6% WBE 
participation are met through NYS certified firms. 

 
8) Each prime contractor, supplier, professional service firm, or other business providing goods or 

services under a contract with the ECSDM shall provide the ICO with a monthly report 
demonstrating compliance with the Business Development and Diversification Rules. Initially, in 
order to obtain certification of any claims for participation, the information submitted must 
include a signed contract or purchase order that the contractor, supplier, or professional service 
firm or business has finalized with the certified MBE or WBE firm specifying the level of 
participation along with the up‐to‐ date certification information on the listed firm. During the 
term of the contract or purchase order, the contractor, supplier, or professional services firm will 
need to submit periodic reports to verify the continued participation and final percentage 
participation of the certified firms. This verification should include monthly payment records, any 
change orders with the certified contractor and any other supporting data required by the ICO to 
verify the claimed level of participation by the certified firms. 

 

9) In the event any contractor, supplier, and professional service firm or other business providing 
goods or service fails to maintain the Business Diversification Goals and/or submit the 
information listed in subparagraph 9 above to verify participation or achieve the stated goals 
through the duration of the contract or purchase order the ICO in conjunction with the ECSDM 
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can delay payment of outstanding monies pending compliance. In addition, the ICO and 
ECSDM may summon the contractor, supplier or professional service firm or other business 
providing goods or services to appear before an ECSDM selected hearing panel designated 
by the Board. The hearing shall be held within ten (10) business days of the notice of non‐
compliance by the ICO. After the contractor has had such a hearing the Board may elect to: 

 

a. Withhold payment of amounts due pending resolution. 

b. Assess liquidated damages in an amount equal to the contract dollar value that has not been 
successfully contracted to meet the MBE or WBE goals. 

c. Withhold, suspend, cancel or terminate the contract or purchase order. 

d. Identify such firms as a non‐responsive bidder for future contract bids on the Program. 

All of the above-mentioned penalties would be upon a prime contractor, supplier, and profession service firm 
or other business providing goods or services to the ECSDM who failed to comply with the approved utilization 
plan submitted with its bid for contracts.
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APPENDIX A: 
 

SUPPLEMENTAL INFORMATION, TERMS AND CONDITIONS 
 

A. COMPLIANCE MONITORING 
 

I. Procedure 
 

1. Contract awardees will be notified in the award letter that MWBE, EEO‐Workforce Utilization 
Report (Form E), Scope Verification form and an EEO Policy Statement are due within 7 
working days of the date of the award letter. 

 
2. MWBE and EEO‐Workforce Utilization Reports, Scope Verification Forms and EEO 

Policy Statement will be submitted to the ICO for initial review. 
 

3. The Prime Contractor will forward MWBE and EEO‐Workforce Utilization reports, Scope 
Verification forms to the ICO for approval. 

 
4. Approved MWBE and EEO‐Workforce Utilization Reports will be forwarded to the ECSDM 

prior to contract execution. 
 

5. Once a contract is executed, the Prime Contractor will submit Form C, along with copies of all 
written subcontracts, invoices and purchase orders and corresponding proof of payments to 
the ICO for review by the 15th of each month for the duration of its contract. 

 
6. The Program Manager and Prime Contractor will forward Form C, copies of invoices and 

purchase orders and corresponding proofs of payment to the Independent Compliance 
Officer for approval. 

 
7. The ICO will produce & submit monthly reports to the Board regarding the ECSDM Diversity 

Plan of all open contracts. 

 
8. Once all work has been completed on a contract and prior to close out, the Prime Contractor 

will submit Form B’s to the ICO stating the total amount actually paid to the MWBE along with 
corresponding proof of payment. A separate Form B is needed for each MWBE participating in 
the contract. Each Form B must be signed by both the prime contractor and the MWBE firm. 

 

9. The Independent Compliance Officer shall review all Form B’s for completeness and 
accuracy. 

 

10. The ECSDM will be notified of all approved Form B’s prior to release of retainage. 
Actual compliance statistics will be included in the Monthly Compliance Report to the 
Board.
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B. DEFINITIONS 
 

For the purpose of this Plan, the following words, terms, phrases and abbreviations shall have the 
following meanings: 

 
1. "Bidder" shall mean any contractor, vendor or other person, partnership, corporation or other 

business entity that submits a bid to the ECSDM Program Manager or a Prime Contractor 
relative to the Enlarged School City School District of Middletown Reconstruction Plan. 

 
2. "Broker" shall mean a concern that adds no material value to an item being supplied to a 

procuring activity or which does not take ownership or possession of or handle the item being 
procured with its own equipment or facilities. 

 
3. "Certification" shall mean the qualifying process that ensures Prime & Plan Managers that a 

particular business is an eligible MWBE which performs a commercially useful function. 

 
4. "Commercially Useful Function" shall mean the execution by an MWBE that contracts with the 

ECSDM, or subcontracts with another business enterprise that contracts with the ECSDM, of a 
distinct element of the work of the contract by actually performing, managing, and supervising 
the work involved. A business enterprise that serves as a conduit for another business shall not 
be deemed to perform a commercially useful function. In determining whether an MWBE prime 
or subcontractor is performing a commercially useful function, factors, including but not limited 
to the following, will be considered: 

a. The nature and amount of work subcontracted. 

b. Whether the MWBE has the skill and expertise to perform work for which it 
has been certified, as heretofore defined. 

c. Whether the MWBE actually performs, manages and supervises the work. 

d. Whether the MWBE intends to purchase commodities and/or services from a 
non‐ MWBE and simply resell same to the general or prime bidder for the 
purpose of allowing those commodities and/or services to be counted toward 
assessment of a benchmark or fulfillment of a goal. 

e. Standard industry practices relating to the use of the second tier subcontractors. 
Consistent with standard industry practices, an MWBE subcontractor may enter into 
second tier subcontracts. If an MWBE subcontractor subcontracts a significantly greater 
portion of the work of its subcontractor to a non‐MWBE inconsistent with standard 
industry practices, the MWBE subcontractor shall be presumed not to be performing a 
commercially useful function. 

 

5. "Compliance" shall mean the condition existing when a bidder has met the requirements of this 
Plan. 

 
6. "Conduit" shall mean a business that purchases goods or services that are not normally 

purchased or sold as a part of its daily business from another business for the sole 
purpose of resale to the Board or a contractor doing business with the board.
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7. "Contract" shall mean any binding legal obligation of the ECSDM created to acquire some 
good and/or service from one or more contractors (bidders), which is paid for or which is to 
be paid for, in whole or in part, with monetary appropriations of the Board. In this context, 
the terms contracting, purchasing, and procurement are synonymous and refer to the 
process or processes under which the Board undertakes such acquisitions. 

 
8. “Diversification Goals” mean the MWBE, and Minority, Women and City Residency 

goals, collectively, set out in this Plan. 
 

9. "Good Faith Efforts" shall mean a documented sincere intention to meet all of the 
established JSCB Diversification Goals. 

 
10. "Independent" shall mean that with respect to the ownership, control and activity of an 

MWBE, the business shall operate separately and apart from the ownership, control or 
undue influence of another business owned and controlled by one or more non‐MWBEs. 

 
11. "Joint Venture" shall mean an association of two or more independent persons, 

partnerships, corporations (or any combination of them) formed, consistent with the laws 
of the State of New York, to perform one or more specific contracts limited in scope and 
duration; and for which purpose, the entities combined their property, capital, effort, 
skills, knowledge and other assets. 

 
12. "Minority" shall mean African American(s) (a person(s) having origins in any of the 

indigenous sub‐ Saharan racial groups of Africa), Native Americans, Hispanic Americans, 
and Asian Americans and any other racial group(s) for which there is a legally sufficient 
statistical disparity indicated, and an underutilization attributable to the effects of past or 
present discrimination in the local industry. 

 
13. "Minority Business Enterprise” (MBE) shall mean, for the purpose of this Plan, an 

independent concern which is at least 51% owned, operated and controlled by a minority 
who is a citizen of the United States, or a permanent resident of the United States and 
provides a commercially useful function, as defined herein. 

 
14. "MWBE" shall mean, severally or collectively, a Minority Business Enterprise (MBE) 

and/or a Women Business Enterprise (WBE). 

 
15. "Non‐Compliance" shall mean the condition existing when a bidder has failed to 

meet the requirements of this Plan. 

 
16. "Independent Compliance Officer" (ICO) shall mean the ICO who is responsible for 

administration of this Plan. 

 
17. "Owned" shall mean that the minority, female, disadvantaged owner(s) possess an 

ownership interest of at least fifty‐one percent (51%) of the business, for purposes of 
determining whether a business is a Minority Business Enterprise, Disadvantaged or 
Women Business Enterprise.
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18. "Promise of Non‐Discrimination" shall mean, collectively, one or more voluntary 
contractual affirmative promises and other promises of forbearance made by a bidder 
relating to the bidder’s conduct occurring prior to submission of a bid as well as after 
award of a contract: (1) to adopt the policies of the Board relating to the participation of 
M/WBEs in the procurement process; (2) to undertake certain affirmative good faith effort 
measures to ensure the maximum practicable participation by M/WBEs; and (3) not to 
otherwise engage in discriminatory conduct against M/WBEs inconsistent with said 
policies. 

 
19. "Review" shall mean a hearing upon a complaint filed by the ICO to determine whether a 

bidder has satisfactorily implemented good faith efforts to include M/WBEs in the 
procurement process and if so, the bidder shall be deemed to be responsive. 

 
20. "Significant Business Presence" shall mean that an M/WBE has an established place of 

business in the Orange County area at which one or more of its employees are regularly 
based and that such place of business has a substantial role in the M/WBE’s performance 
of a commercially useful function as herein defined. A location utilized solely as a post 
office box, mail drop or telephone message center or any combination thereof, with no 
other substantial work function, shall not be construed to constitute a significant business 
presence. 

 
21. "Women Business Enterprise” (WBE) shall mean, for the purpose of this Plan, an 

independent concern that is at least 51% owned, operated and controlled by female 
member(s) who are citizens of the United States or permanent residents of the United 
States and provides a commercially useful function, as defined herein. 

 

C. PLAN SCOPE AND APPLICABILITY 
 

The following categories are initially established to identify the nature and types of goods and 
services the ECSDM is contracting for. 

 
Category A - Construction: Includes all contracting relating to buildings, facilities and other 
erected structures on school projects in the Program. 

 
Category B - Services: Encompasses the procurement of advertising, printing, non‐
construction repairs, janitorial services, training seminars and workshops, computer and 
information systems, security, shipping and mailing, microfiche and microfilm, courier, storage, 
travel, and consulting. 

 
Category C - Commodities: Includes the purchase of all goods, equipment, food, office and 
other supplies, art, furniture and other tangible personal property not associated with under the 
provision of a service identified in Categories A and B. 

 
Category D - Employment Compliance: This Plan segment ensures workforce Diversification Goals 
(minority,  female and City Residency employment goals) are met and maintained through the life of 
each Program. 
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Category E - Professional Services: This Plan segment covers: (1) professional design 
contracts requiring the services of licensed architects, engineers, planners and surveyors; (2) 
regulated professional contracts requiring the services of individuals and firms whose practices 
are regulated by the State of New York; (3) general consultant contracts such as program and 
construction management services, affirmative action services and general business services; 
and (4) general service contracts such as janitorial, snow removal and printing. 

 
Independent Compliance Officer: The ECSDM will hire and will retain an Independent 
Compliance Officer, herein referred to as ICO to administer and enforce the Diversity Plan. The 
ICO, working closely with the ECSDM, will be responsible for the performance of the following 
duties and obligations for purposes of implementing and achieving the policies and objectives of the 
Plan: 

 

a. To administer and enforce ECSDM policy. 

b. To promulgate rules, regulations and procedures consistent with this Plan and publish 
and make public said rules, regulations and procedures for MWBE, minority, women 
Participation. 

c. To verify MWBEs are appropriately certified in accordance with the provisions set forth by a 
recognized certification ECSDM. 

d. To initiate and maintain outreach plans for all MWBEs, minorities, and women. 

e. To develop, maintain and make available a database of certified MWBEs. 

f. To make a recommendation regarding reasonable and market based MWBE 
Goals and Workforce Diversification Goals and to annually assess such goals. 

g. To pursue applicable MWBE and Workforce Diversification Goals as provided for in this Plan. 

h. To attend pre‐bid, pre‐award, post‐bid and bid‐award meetings. 

i. To receive and investigate written complaints as provided in the written complaint and post 
bid review sections of this Plan. 

j. To notify all parties of the right to review any decision of the ICO. 

k. To provide recommendations to the ECSDM, Program Manager and other pertinent personnel 
to effectuate the policies and objectives of this Diversification Plan. 

l. To prepare and submit monthly, quarterly and annual reports. 

m. To perform other tasks necessary to fulfill the above duties and to carry out the 
intent of the ECSDM. 

 
D. RIGHT TO INVESTIGATE 

 

Investigate Non-Compliance Practices: The Independent Compliance Officer shall be 
authorized to determine compliance by contractors with Diversification Goals (i.e, Workforce 
Diversification Goals and Business (MWBE), Diversification (collectively “Diversification Goals”) 
established in ECSDM contracts. Such a determination of compliance or non‐compliance may be 
based on whether the contractor is complying with goals set forth in an approved utilization plan; 
or the determination is consistent with the procedures or action described in the ECSDM goal 
plan; or the information made available to the ECSDM through monitoring, onsite inspections, 
progress meeting, review of payrolls or other ECSDM action to provide evidence of compliance. 
(NYCRR 143.5)
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E. MONITORING, EVALUATION AND REPORTING 

 

ICO Authorization to Monitor: The ICO shall be authorized to collect from all contractors doing 
business with the ECSDM information as to business ownership, supplier information, subcontractor 
information, and other data that reflects the race, gender, and ethnic origin of bidders, vendors, 
contractors and subcontractors, as well as information regarding workforce composition. 
 
Duty to Monitor Contracting: The ICO shall continuously monitor the participation of MWBEs, 
minorities and women in the procurement and provision of goods and services for the ECSDM. Such 
monitoring shall include, but is not necessarily limited to, a statistical analysis of each commodity, 
construction trade and professional services, financial services, employment compliance monitoring 
and a determination as to whether there is utilization of minorities and women in a manner that is 
proportioned to their availability range. While this monitoring function may be performed on an 
ongoing, as needed basis after the completion of construction, the ICO will provide monthly, 
quarterly and annual written reports to the ECSDM during preconstruction and construction phase 
and post‐construction phase. 

 
Reporting: The ICO will gather statistical data and report to the ECSDM a summary of the purchases 
and contracts placed with MWBEs for the period and the relative percentage to the total of purchases 
and contracts for that period. All reports submitted shall specify the percentage of MWBEs that are 
minority and/or women‐owned businesses as defined herein, with each minority category reported 

separately. Payments made to non‐certified minority and women‐owned businesses and other MWBEs 
shall be included as a separate set of figures for purposes of tabulating the total contract dollars going to 
minority and women‐owned businesses. 

 

The reports will emphasize quantity and quality of MWBE involvement by dollar volume. Reporting will 
serve the dual purpose of giving credit where due and highlighting areas needing additional effort. 
Monthly reports to the ECSDM shall also include information relevant to efforts to employ minorities and 
women. 

 

F. MWBE ELIGIBILITY 
 

General Eligibility: Generally, any business enterprise certified as a New York State MWBE as earlier 
defined under this Plan is eligible to participate in the Program. Current contact information about the 
NYS certifying agency is: https://ny.newnycontracts.com/.  
 

  

 

G. PROVISIONS RELATING TO MWBE 
 

Establishment of Annual Participation Goals: Based on the historical underutilization of 
MWBEs, there is a compelling interest within the City of Middletown & Orange County to establish 
goals. In fulfillment of the policy to promote equal business opportunity with the ECSDM. The 
ECSDM will establish MWBE goals for all subcategories. 

 

Contractors and Subcontractors Must Meet Participation Goals: 
It is agreed that all prime contractors and subcontractors, who have been awarded contracts for work 
covered by this Agreement shall be bound to meet all established Diversification Goals They shall 
evidence their acceptance of this provision in the Letter of Intent to Perform. This Agreement is made a 
part of the contract and incorporated by reference into the contract document. 
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Project Goals: In addition to the annual overall Plan goals and category goals, the goals for each project 
will be established and reported. 

 
Notice of Bid Opportunities: The ICO and all bidders shall give notice of bid opportunities for each 
contract to all known available MWBEs with capabilities consistent with the requirements of the specific 
contract. 

 
Consideration of Goals in Bid Evaluation: Where the ECSDM establishes goals, the inclusion of 
underutilized MWBEs shall become an additional factor considered in the evaluation of bids submitted 
by contractors, in addition to, but not limited to all other generally accepted considerations. 

 

Assessment of Goals:  For the purposes of reporting only those dollars paid to certified MWBE will be 
counted. 

 
H. COUNTING OF MWBE PARTICIPATION 

 
Types of participation that may be counted towards the goal: 

 

(1.) The total dollar value of the contract may be counted toward the specified goal. This 
includes reasonable fees charged for professional services, legal counsel and financial 
consultants. 
 

(2.) The actual portion of the MWBEs participation in a joint venture is counted toward the goal. 
 

In the event that goals are established, all bidders, including MWBE bidders, shall make good faith 
efforts to attain goals through all tiers of participation (all subcontractor work). 

 
1. Supplier Participation: Where a prime contractor utilizes suppliers to satisfy the goal(s) in 

whole or in part, the MWBE suppliers must perform a commercially useful function. Participation 
may be approved upon review of the following factors: 

a. the nature and amount of supplies to be furnished. 

b. whether the MWBE is a manufacturer, wholesaler or distributor of the supplies 
and has the capabilities to deliver the goods in accordance with its certification. 

c. whether the MWBE actually performs, manages and supervises the work to 
furnish the supplies. 

d. whether the MWBE intends to purchase supplies from a non‐MWBE and simply 
resell same to the general or prime bidder for the purpose of allowing those 
supplies to be counted towards fulfillment of the goal(s). 

e. Seventy-Five percent (75%) of the contract amount for suppliers and vendors 
shall count towards the goal on construction contracts.  

 

 

 
J. REQUIREMENTS OF CONTRACTORS 

 

Contractor’s Preliminary Utilization Plan: At the time of bid tender each bidder shall be required 
to submit to the ICO a preliminary Contractor Utilization Plan (which will include preliminary 
workforce projection information). The ICO shall review the plan and issue a written notice of acceptance 
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or deficiency. Any deficiency must be cured within seven days. 
 

Promise of Non-Discrimination: At the time of bid tender each bidder shall be required to submit to the 
ICO a duly‐executed and attested Promise of Non‐Discrimination, enforceable by law, which shall contain 
the following provisions. The bidder voluntarily agrees: 

 
1. To adopt the policies of the ECSDM relating to equal opportunity in contracting on projects 

and contracts funded, whole or in part, with monetary appropriations of the ECSDM. 
 

2. To undertake certain good faith efforts as set forth herein to attain the maximum practicable 
participation of MWBEs on said projects and contracts. 

 
3. Not to otherwise engage in discriminatory conduct against MWBEs. 

 
4. That the Promise of Non‐Discrimination shall be continuing in nature and shall remain in full 

force and effect without interruption. 
 

5. That the Promise of Non‐Discrimination is made a part of the contract and incorporated by 

reference into. The failure of the bidder to uphold the promises of non‐discrimination shall 
constitute a material breach of contract. The ECSDM may declare the contract in default and 
may exercise any and all applicable rights and remedies, including but not limited to, 
cancellation of the contract, termination of the contract, rejection of bids for future ECSDM 
contracts, and withholding and/or forfeiture of compensation due and owing on a contract. 

 
K. GOOD FAITH EFFORTS 

 

Mandatory Good Faith Efforts: Every bidder shall submit with the bid evidence of Good Faith 
Efforts to meet the Diversification Goals of this Plan in the form of a checklist. A showing of Good 
Faith Efforts shall be mandatory for all bidders in construction, commodities and professional 
services. 

 

 

With respect to Business Diversification Goals: 
 

1. Delivery of written notice to the following: 

a. All of the available certified MWBEs whose names, addresses, and telephone 
numbers are provided by the ICO to all bidders for each potential subcontracting or 
supply category in the Contract; AND 

b. All MWBEs which requested information on the Contract.  

 
2. The written notice must contain: 

a. Adequate information about the plans, specifications, and relevant terms and 
conditions of the Contract and about the work to be subcontracted to or the goods to 
be obtained from subcontractors and suppliers. 

b. A contact person knowledgeable of the project documents within the bidder’s 
office to answer questions. 

c. Information as to the bidder’s bonding requirements, the procedure for obtaining any 
needed bond, and the name and telephone number of one or more acceptable surety 
companies to contact. 

d. The last date and time for receipt by bidder of MWBE bids or price quotations. 
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3. Attendance at any special pre‐bid meeting called to inform MWBEs of subcontracting 
or supply opportunities. 

 
4. Division of the contract, in accordance with normal industry practice, into small, economically 

feasible segments that could be performed by an MWBE. Under no circumstances, however, 
shall a bidder be required to segment work solely for the purpose of utilizing MWBE 
participants as subcontractors where such segmentation is not in accordance with common 
and accepted industry practices relating to the utilization of other firms as subcontractors. 

 
5. Providing a written explanation to the ICO for why any MWBE considered for any portion of the 

work was not given the work, unless another MWBE is accepted for the same work, including 
the name of the non‐ MWBE firm proposed to be given the subcontract or supply agreement. 

Providing to the CCO and ICO records of all MWBEs’ price quotations and the successful non‐
MWBEs’ price quotations, where appropriate. 

 

6. Providing a non‐discriminatory work site. Bidders shall ensure and maintain a work 
environment free of harassment, intimidation and coercion at all construction sites, offices 
and other facilities at which the bidder’s employees are assigned to work. The contractor 
shall specifically ensure that all labor supervisors, superintendents, and other on‐site 

supervisory personnel are aware of and carry out the bidder’s obligation to maintain a non‐
discriminatory work environment. 

 

7. Reporting improper conduct and all known violations of this Plan.  

 

 

Additional Good Faith Efforts: In addition to, but not in lieu of the above mandatory minimum good 
faith efforts required under this Plan, a bidder at its option may also make a showing of good faith by 
providing evidence that it performed the following tasks to encourage and obtain the maximum 
practicable participation of MWBEs: 

 
1. Soliciting specific individual MWBEs whose availability as potential sources of goods or 

services can be reasonably ascertained. This measure includes the sending of letters or making 
other personal contacts with specific certified MWBEs including those with whom the bidder has 
contracted with in the past as well as other MWBEs with whom the bidder may be unfamiliar, 
but whose identities can be ascertained from a Directory of Certified MWBEs maintained by the 
ICO. 

 

2. Sending letters or making other personal contacts with other minority and women business 
enterprise plans as well as private minority trade associations and plans known to publicize 
contracting and procurement opportunities for the benefit of their respective participants and/or 
members. Such contacts shall be relevant to the ECSDM bid under consideration and the type of 
minority and/or women‐owned business needed; and shall provide the same information 
required by a contractor or vendor to effectuate direct contacts with MWBEs. 

 
3. Advertising in publications of general circulation in the Middletown area, trade publications 

that are otherwise focused or marketed to a minority and/or woman business enterprise. 
The business must be owned and operated by them not less than twenty (20) days prior to 
the date bids are due. The publication or media shall be one which reasonably covers the 
metropolitan area. The advertisement shall identify and describe the specific subcontracting 
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or other opportunity in reasonable detail and shall state the MWBE goal(s) applying thereto. 
 

4. Conducting follow‐up of initial solicitations of interest by contacting MWBEs to 
determine, with certainty, whether these firms are interested. 

 
5. Providing reasonable assistance to an otherwise qualified MWBE in need of 

communication with the Prime contractor. 
 

6. Providing equal opportunity to MWBEs when replacing non‐ performing MWBEs. If an 
MWBE subcontractor or supplier fails to perform successfully, the bidder must provide 
other MWBEs an equal opportunity to replace the non‐performing subcontractor or 
supplier; and shall exercise the same good faith affirmative action efforts to secure the 
replacement. 

 
With respect to Workforce Diversification Efforts: 

 
1. The contractor shall supply written documentation of its efforts to recruit/hire minorities and 

women including: 
 

a. communications with the appropriate building trades. 
b. communications with area training programs, including the ECSDM program. 
c. communications with other employment agencies. 

d. communications with the ICO regarding recruitment and hiring.  

 

 

Evaluation of Good Faith Efforts: In order to assure that bidders comply with the ECSDM’s 
Plan, successful bidders must demonstrate good faith efforts. In evaluating good faith efforts, the 
ICO will determine whether the apparent low bidder has made reasonable efforts to obtain 
MWBE/minority/women participation. The ICO may evaluate not only the different kinds of efforts 
made by a bidder, but also the quantity and intensity of those efforts. 

 

The bidder may submit additional documentation to the ICO for consideration in the evaluation of 
the bidder’s good faith efforts. 

 
Required Documentation: To demonstrate compliance with the good faith requirements of this 
Plan, bidders shall keep detailed records of all correspondence and responses thereto, logs of all 
telephone calls made and received regarding the project or contract, copies of advertisements in 
publications and other media, and other relevant papers as required by this Plan for a minimum 
period of three (3) years. 

 
Award of Contract: The ECSDM in accordance with the applicable law retains the right to determine the 
action to be taken on the contract. The ECSDM reserves the right to reject bids and perform project re‐
bids for the purpose of attaining its Diversification Goals, in accordance with applicable law. 

 

Contractors’ Post-Award Reporting and Maintenance of Records Successful bidders awarded 
contracts incorporating must submit MWBE and workforce participation reports by the 
designated date set forth by the Program Manager and the ICO. These reports shall summarize 
the number and dollar amounts of payments made during the terms of the contract to MWBEs and the 
monthly Workforce participation. This report shall count payments to MWBE separately. This report 
shall be submitted to the ICO on the designated date set forth by the Program Manager. 
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L. WRITTEN COMPLAINT AND POST-BID REVIEW 
 

Any bidder allegedly aggrieved by the provisions of this Plan may seek review of any written complaint to 
the ECSDM and Program Manager/Construction Manager. 

 

Consideration of Bids: The ICO shall evaluate the apparent low bidder's good faith efforts for 
compliance. Upon a determination of compliance by the apparent low bidder, the ICO shall forward the 
apparent low bidder's bid to the Program Manager/Construction Manager as the recommended low bid. 
If there is an issue of non‐compliance within the meaning of this Plan, or for any other written complaint 
alleging any violations or non‐compliance with this Plan, the ICO shall notify the affected party in writing 

and by registered mail (hereinafter "Notice of Non‐Compliance Review") setting forth with particularity 

the reasons for the review and scheduling a Post‐Bid Review Conference. 
 

1. Post‐Bid Review Conference: A Post‐Bid Review Conference shall be held with the ICO, the 
apparent low bidder, and if applicable, the Program Manager. 

 
2. Declaration of Non‐Responsiveness: Following the Post‐Bid Review conference the ICO 

and Program Manager/Construction Manager may make a recommendation to the ECSDM 
that an apparent low bidder's bid be rejected as non‐responsive for failing to demonstrate 
Good Faith Efforts or any other provisions of this Plan, as determined by the ICO.  

 

 

 

 

 

  

 

M. SANCTIONS AND PENALTIES FOR NON-COMPLIANCE 
 

ECSDM to Impose Sanctions/Penalties: The ECSDM, in consultation with the ICO, shall have the 
authority and power to enforce the provisions of this Plan. Failure by a bidder to comply with the 
requirements shall subject the non‐ complying party to administrative sanctions, after the opportunity to 
attend a hearing before a panel selected by the ECSDM Board for that purpose. In addition, a violation of 
this Plan shall constitute a material breach of contract enforceable by law or in equity as will all other 
contract provisions, including the imposition of penalties. The following sanctions and penalties are 
established for the enforcement of this Plan: 

 
1. Declaration of Non‐Responsiveness: In addition to standard factors in bid evaluation, the 

ECSDM may declare a bid non‐responsive where it is determined that a bidder: Has not filed 
with the ECSDM a duly executed “Contractor’s Utilization Plan” or "Promise of Non-
Discrimination"; or has failed to implement Good Faith Efforts. 

 

2. Cancellation of Contract: The ECSDM may declare a contract as null and void where, after such 
contract has been awarded, if an investigation determines that the bidder's Workforce or MWBE 
utilization documents contain false, fictitious, or fraudulent information. 

 
3. Rejection of Future Bids: The ECSDM may reject any or all future bids of a bidder until 

such time as the bidder shall have demonstrated that it is or shall come into compliance. 
 

4. Withholding Payment, Limited Suspension and Debarment: For falsifications, 
misrepresentations, or engaging in subterfuge to obtain a contract, the ECSDM may remove a 
bidder from its list of pre‐qualified or otherwise eligible firms entitled to do business with the 
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ECSDM for a period not to exceed one (1) year or withhold payment after notice and 
opportunity for due process hearing before a panel selected by the ECSDM Board for that 
purpose. 

 
5. Permanent Debarment: For repeated violations, the ECSDM may remove a bidder from its list 

of pre‐ qualified or otherwise eligible firms entitled to do business with the ECSDM, in 
accordance with applicable law. 

 
N. SANCTIONS GUIDELINES 

 
Guidelines for Imposition of Sanctions: The sole authority for imposition of sanctions shall lie 
with the ECSDM, in accordance with applicable law. 

 
1. General: No suspension shall be imposed by the ECSDM except upon evidence of specific 

conduct on the part of an MWBE or other contractor that is inconsistent with or in direct 
contravention of the applicable provisions of this Plan. Furthermore, the imposition and 
enforcement of sanctions shall be consistent with applicable state and federal law. In 
addition, sanctions may only be imposed after the MWBE contractor or bidder has had the 
opportunity of a hearing before a panel selected by the ECSDM Board for that purpose. 

 

2. Severity of Sanctions: In determining the length of any suspension, the ECSDM 
shall consider the following factors: 

a. Whether the failure to comply with applicable requirements involved intentional 
conduct or, alternatively, may be reasonably concluded to have resulted from a 
misunderstanding on the part of the contractor of the duties imposed on them by 
this Plan. 

b. The number of specific incidences of failure by the contractor to comply. 

c. Whether the contractor has been previously suspended. 

d. Whether the contractor has failed or refused to provide the ECSDM or the 
ICO with any information required by this Plan. 

e. Whether the contractor has materially misrepresented any applicable facts in any 
filing or communication to the ECSDM or the ICO. 

f. Whether any subsequent restructuring of the subject business or other action has 
been undertaken to cure the deficiencies in meeting applicable requirements. 

 
3. Length of Suspension: Suspensions may be for any length of time not to exceed two 

(2) years. Suspensions in excess of one year shall be reserved for cases involving 
intentional or fraudulent misrepresentation or concealment of material facts, multiple 
acts in contravention of applicable requirements, cases where the contractor has been 
previously suspended, or other similarly egregious conduct. 



December 14, 2023 Enlarged City School District of Middletown
Construction Documents      Twin Towers Middle School
SED No. 44-10-00-01-0-001-041 Additions and Alterations

ENLARGED CITY SCHOOL DISTRICT OF MIDDLETOWN - TWIN TOWERS
CONSTRUCTION PHASE DIVERSIFICATION DOCUMENTS

See the following pages for the instructions and the forms required to be submitted by the
Contractor after the bid is awarded.

NOTE: The Excel worksheets for preparing the monthly reports will be furnished to the
successful bidder upon award of contract.
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Instructions for Enlarged City School District of Middletown (ECSDM) Utilization Plan Form 

The ECSDM Utilization Plan must be completed by the Prime Contractor 

Page 1 

PRIME INFORMATION:  Please select company service category.  Enter full name of company, address, contact 

person, email address and contact phone number. 

PROJECT INFORMATION:  Please enter the Contract/Bid dollar amount.   

 Enter the MBE goal dollar value. 

 Enter the WBE goal dollar value. 

 Enter the LOCAL BUSINESS goal dollar value. 

 Enter the name of the school and/or the building if separate from the school. 

 Enter the address, city, county and zip code. 

 Enter a brief description of the work to be completed. 

PROPOSED MWBE/LOCAL BUSINESS UTILIZATION:  Complete and submit original Excel MWBE/LOCAL BUSINESS 
Utilization spreadsheet included as part of the diversity document package. See instructions for Page 2. 
 
WORKFORCE GOAL PLAN FOR MINORITY AND FEMALE: You will need to submit a descriptive narrative for your 
firm and for each subcontractor that will contribute towards goal achievement. Information provided must include: 
the name of the contractor/sub-contractor, the trade, the projected workforce utilization for minority and female 
workers.  Workforce plan should be submitted on subcontractor letterhead. 
 

Type the name of Principal or Officer completing this form. 

Type the title of Principal or Officer completing this form. 

Principal or Officer must sign and date this form. 

 

Page 2 

Please utilize the Excel version of page 2 and submit the original with your plan. 

List ALL subcontractors and suppliers that you plan to utilize during the performance of this contract. 

 Enter the complete firm name, a brief work description, the value of the proposed subcontractor contract, the 

name of the contact person, the telephone number of the contact person, the email address of the contact person, 

complete address of the firm.  Please include the estimated start date for the work this firm will perform, and whether 

they are an MBE firm, a WBE firm, a Local Business, or other firm.  If additional space is needed, please contact Landon 

& Rian Enterprise. 
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Type the name of Principal or Officer completing this form. 

Type the title of Principal or Officer completing this form 

Principal or Officer must sign and date this form. 

 

 

Page 3 – Standard Equal Opportunity Policy Statement 

Indicate whether you are a Prime Contractor or Prime Consultant. 

Enter the full name of the firm, the complete address, city, state and zip code. 

Enter the name of the person to be contacted regarding the Utilization Form and their telephone number.  This person 

should be prepared to answer questions regarding this plan. 

 Enter the name of the school and/or the building if separate from the school. 

 Enter the address, city, county and zip code. 

 Enter a brief description of the work to be completed. 

Enter the full name of the firm completing this Plan in each of the spaces provided. 

 

Page 4 – MWBE/LOCAL BUSINESS and EEO Contract Goals 

Please enter initials of the person completing this form for MWBE/Local Business and EEO Contract Goals 

Type the name of Principal or Officer completing this form. 

Type the title of Principal or Officer completing this form. 

Principal or Officer must sign and date this form. 

 

Page 5 - Request for Waiver 

Please indicate whether this is a request for a total waiver, a partial waiver or N/A because the goals are met. 

Enter the % waiver requested from MBE goals. 

Enter the % waiver requested from WBE goals. 

Enter the % waiver requested from the LOCAL BUSINESS goals. 
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1. Enter your statement of justification to support the request for a waiver of the goal requirements established by 

the Contract Documents.  If additional space is needed, please contact Landon & Rian Enterprises. 

 

2. Follow the guidelines on page 6.  Provide proof for each guideline in an item-by-item format following the 

numerical sequence.  DO NOT LEAVE ANY UNDOCUMENTED ITEMS.  Failure to adequately document and 

respond to each item will result in your request for waiver being rejected.  “Good Faith Effort” documentation will 

be verified by the ICO. 

Submit the complete Utilization Plan and all supporting documentation to: 

Landon & Rian Enterprises, Inc. 

Ldickerson@landonrian.com, pwilkerson@landonrian.com, tmarshall@landonrian.com and sbeaumont@landonrian.com                                       

mailto:Ldickerson@landonrian.com
mailto:pwilkerson@landonrian.com
mailto:sbeaumont@landonrian.com
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UTILIZATION PLAN 

REVISED Submission 

A. PRIME INFORMATION:  CONTRACTOR  CONSULTANT 

City:  State: 

Email:

Zip: 

Phone #: 

WBE Goal = 6% $ 

County: Zip:  

B. PROPOSED MWBE UTILIZATION:

Complete and submit original Excel MWBE/Local Businees Utilization spreadsheet included as part of the 
diversity document package. See example on page 2.

C. WORKFORCE GOAL PLAN FOR MINORITY AND FEMALE

Please describe plans to meet the 30% Minority and Female ECSDM Goal.

You will need to submit a descriptive narrative for your firm and for each subcontractor that will contribute towards goal 
achievement.  Information provided must include: the name of the contractor/sub-contractor, the trade, the projected 
workforce utilization for minority and female workers.  

Please see the example below.  Workforce plan should be submitted on subcontractor letterhead. 

Name of Firm: ABC Construction 
Trade: drywall, painting, etc.
Workforce:

ORIGINAL Submission 

• 7 full time (40 hour per week) and 1 part time (25 hours per week) minority employees

• 3 full time (40 hour per week) non-minority female employees

• 2 full time (40 hour per week) minority female employees

Name:
Address:
Contact Person:

PROJECT INFORMATION:

Contract/Bid Amount: $

MBE Goal = 9% $

School/Building(s) Name: 
Address:
City:
Work Description:

Type Title of Principal or Officer Type Name of Principal or Officer 

Date 

ECSDM 4/5/2023

Local Business Goal = 5% $ 



School Name here Contract Amount:

Subcontractor Listing - Utilization Plan

9% 6% 5%

Contractor Name: Work Description

 Contract 

Value Contact Person Telephone Email Address Address City State Zip

Estimated 

Start Date MBE WBE LOCAL Other

Scope 

Verification 

Workforce 

Plan MBE WBE LOCAL

SUBCONTRACTORS/SERVICES

Credit 0$            0$               0$              

Goal -$         -$            -$          

Name of Principal or Officer Over/(Shortfall) 0$            0$               0$              

Waiver #DIV/0! #DIV/0! #DIV/0!

Signature of Principal or Officer Date

MWBE/LOCAL Goal Calculation

Title of Principal or Officer

B. List ALL subcontractors and suppliers you plan to utilize during the performance of this contract:

***NOTE: A completed Scope Verification Form ECSDM (04/27/2022) must accompany this Utilization Plan for each MWBE 

subcontractor and/or supplier listed.  A blank form is included in the Contract Documents.  Incomplete or nonsubmittal of the 

form(s) will delay approval of the Utilization Plan.

Type of Firm

SUPPLIERS  (Please Note that 50% of supplier contract values are counted toward the goal)
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The following is a statement of ’s commitment to provide participation by minority 

persons and women in the workforce at the above referenced project: 

Will ensure and maintain a working environment free of harassment, intimidation and coercion 
and shall specifically ensure that all foremen, superintendents and other supervisory personnel are aware of and carry out our 
commitment to maintain such a working environment. 

       Will establish and maintain a current list of minority and women recruitment sources and notify 
such sources and minority and community organizations when employment opportunities are available and maintain a record of the 
sources and organizations’ responses. 

       Will maintain a file of the names and address of each minority person and woman referred to it 
by any individual, recruitment source or community organization and of what action was taken with respect to each such referred 
individual.  If the individual was not employed, the file will contain the reasons. 

       Will disseminate this equal employment opportunity policy statement within the organization 
and will provide all subcontractors with a copy, discussing it with them prior to commencing work at the job site.  A copy of our 
equal employment policy shall be posted at the job site at all times. 

D. STANDARD EQUAL OPPORTUNITY POLICY STATEMENT

 CONSULTANT 

 Zip:  

      CONTRACTOR 

      State:  

 Telephone:  

County:  Zip:   

PRIME INFORMATION: 

Name:  

Address:   

City:       

Contact Person:

PROJECT INFORMATION:

School/Building(s) Name:   

Address:  

City:     

Work Description:     
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Please initial below in acknowledgment of the individual participation goals per the Enlarged City School District of 
Middletown Diversification Plan. 

MWBE Contract Goals 

5% Local Business Enterprise Participation                          

9% Minority Business Enterprise Participation 

6% Women’s Business Enterprise Participation 

EEO Contract Goals 

20% Minority Labor Force Participation

10% Female Labor Force Participation 

Type Title of Principal or Officer Type Name of Principal or Officer 

Signature of Principal or Officer  Date 

ECSDM 4/5/2023



Page 5 of 6

 PARTIAL WAIVER      N/A – GOALS ARE MET  

WBE Waiver (%) Requested   

NOTE:  On Enlarged City School District of Middletown (ECSBM) Contracts, the overall goal percentages 
are applied to the entire contract dollar value.  Therefore, if a waiver is requested for an individual work 
order, it is your responsibility to make up the shortfall on future work orders in order to maintain the 
overall MWBE goal percentage for the contract.  In addition, your firm should maintain a record of the 
MWBE goal attainment for the overall contract which may be requested by the ICO at any given time.  
Failure to do so may jeopardize the award of future work orders. 

1. Provide a statement of justification to support the request for a waiver of the goal requirements established by the

Contract Documents.

2. “Good Faith Effort” Guidelines

The following guidelines must be used for the preparation of ALL “good faith effort” documentation.  The 
responses to the information in the Guidelines should be given in an item-by-item format following the 
numerical sequence as presented and accompany the Utilization Plan.  “Good Faith Effort” documentation 
will be verified by the ICO. 

IF YOU FAIL TO ADEQUATELY DOCUMENT AND RESPOND TO EACH ITEM ON THE GOOD FAITH 
EFFORT GUIDELINES, THE REQUEST FOR WAIVER WILL BE DEEMED NON-RESPONSIVE, 
INCOMPLETE AND WILL BE REJECTED. 

For Office Use Only 

Date 

ECSDM 4/5/2023

Independent Compliance Officer Name 

Signature of ICO 

E. REQUEST FOR WAIVER

TOTAL WAIVER       

MBE Waiver (%) Requested       

Local Business Waiver (%) Requested
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GOOD FAITH EFFORT GUIDELINES 

1. Attach a copy of the completed Utilization Plan in accordance with MWBE/Local Business goals established in the 
Contract Documents.

2. Submit a written request for a list of trade and/or service specific Local Businesses and MWBE’s, certified by Empire 
State Development, from the Independent Compliance Officer for subcontracting and procurement opportunities.

3. Contact all Empire State Development certified MWBE’s posted in the list of certified subcontractors and suppliers 
posted on the New York State website: https://ny.newnycontracts.com/

4. Provide a record of advertisements placed in general circulation, trade and minority and women oriented publications. 
Include the name of publications and dates of advertisements.

5. Submit documentation that clearly demonstrates that you contacted all the MWBE/Local Businesses identified through 
the outreach activities outlined above to determine their capacity to perform the applicable scope of work.  Include in 
your documentation a listing of the outreach measures, the results of your outreach and the responses received.

6. Provide a record of ALL written solicitations made to Local Businesses and Empire State Development certified 
minority and women-owned business enterprises obtained from the directory of certified businesses and/or the 
outreach efforts specified above. Include dates and copies of solicitations made.

7. Provide a record of ALL responses received from Local Businesses and Empire State Development certified minority 
or women owned business enterprises to any such advertisements and solicitations made.  Include dates and copies 
of any written responses.

8. Provide a list of any pre-bid, pre-award, or other meetings attended with Local Businesses and Empire State 
Development certified minority or women owned businesses.

9. List the efforts undertaken to subdivide portions of the work into smaller components in order to increase Local 
Business and  Empire State Development certified minority and women-owned business enterprise participation.

10. Did your firm seek additional assistance from the Independent Compliance Officer ?  If yes, please provide supportive 
documentation of your interaction.

11. Provide a description of all relevant contract documents, plans or specifications, or documents describing the scope of 
work which was made available to Local Businesses and Empire State Development certified minority and women-
owned business enterprises for the purpose of soliciting their bids.  Include the dates and manner in which these 
documents were made available.

12. Were the same subcontract terms and conditions offered to Local Businesses  and Empire State Development 
certified minority and women-owned business enterprises as those offered in the ordinary course of business and to 
other subcontractors?

13. Did you negotiate with Local Businesses and Empire State Development certified MWBE firms whose quotes originally 
submitted were deemed as too high?  Provide written documentation, including the schedule of values, detailing this 
interaction.

14. Has your firm made payments for work performed by Local Businesses and Empire State Development certified 
minority and women-owned business enterprises in a timely fashion for past work and/or past projects so as to 
facilitate continued performance by the certified businesses?

15. List any special considerations and/or concerns, which are preventing adequate Local Businesses and Empire State 
Development certified minority and women-owned business enterprises to participate?

16. Have you successfully met or exceeded MWBE/Local Business goals on another project?  Provide detailed 
documentation.  If not, please explain in detail including the project name, location, goals, actual MWBE/Local 
Business participation and reasons goals were not achieved.

http://www.syracuse.ny.us/supplier_diversity_directory.aspx
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Instructions for Enlarged City School District of Middletown (ECSDM)  

Scope Verification Form 

 

PROJECT INFORMATION 

School:  Specify individual school building   

SED#:  Specify SED Number 

  

PRIME CONTRACTOR 

Enter the Prime Contractor’s full company name, contact person, contact phone number, and email 

address in the spaces provided. 

MWBE/LOCAL BUSINESS SUBCONTRACTOR 

Specify MWBE/LOCAL BUSINESS status.  Enter the full company name, contact person, contact 

phone number, and email address in the spaces provided. 

SUBCONTRACTOR SCOPE OF SERVICES 

Certified to Perform:  Enter the scope of work they are certified to perform. 

Description of Work:  provide a detailed scope of services to be performed by the proposed 

MWBE/LOCAL BUSINESS Firm listed. 

Price:  Enter the proposed contract value for the services of the proposed MWBE/LOCAL 

BUSINESS Firm listed. 

 

 



MWBE/LOCAL BUSINESS SUBCONTRACTOR 

SCOPE VERIFICATION FORM 

This form must be submitted with the Utilization Plan for each MWBE/LOCAL BUSINESS subcontractor listed on 
the Utilization Plan.  Failure to submit will delay acceptance of the Utilization Plan and award of the Contract. Please 
make copies as needed. 

A. PROJECT INFORMATION
School:  

B. PRIME CONTRACTOR C. SUBCONTRACTOR MBE WBE       LOCAL
COMPANY:  COMPANY:  
CONTACT:  CONTACT:  
TELEPHONE:  TELEPHONE:  
E-MAIL: E-MAIL:

D. MWBE/LOCAL BUSINESS SUBCONTRACTOR  SCOPE OF SERVICES
In the box below, provide a detailed scope of services to be performed by the proposed MWBE/LOCAL BUSINESS 
Subcontractor listed above. 

Certified to 
Perform 

DESCRIPTION OF WORK Contract 
Amount 

Anticipated 
Start Date 

Anticipated 
End Date 

The official schedule of values for the above scope of services must be submitted along with the applicable 
subcontract agreement within 10 days of the Utilization Plan approval. 

PRIME CONTRACTOR 

________________________________ 
Print Title of Principal or Officer 

________________________________ 
Signature of Principal or Officer 

________________________ 
Date 

MWBE/LOCAL BUSINESS 

________________________________ 
Print Name of Principal or Officer 

________________________________ 
Signature of Principal or Officer  

_____________________ 
Date

4/5/2023

SED #
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Instructions for Enlarged City School District of Middletown Form C 

NOTE:  Gray shaded areas contain self-calculating formulas.  DO NOT enter information in these cells. 

 

Month:  Pay Application reporting month  

Contractor:  Specify Contractor/Sub-contractor Name  

School Name #: Specify School  

Contract Amount:  Enter Contract amount. 

 

Amount Paid to Prime Contractor this Month:  The amount paid to the Prime Contractor/Consultant by the ECSDM 

for the Pay Application Reporting Month 

MBE Goal:  9%   

MBE Amount: This is automatically calculated.  DO NOT enter information here. 

WBE Goal:  6%   

WBE Amount: This is automatically calculated.  DO NOT enter information here. 

LOCAL BUSUNESS Goal: 5%  

LOCAL BUSINESS Amount: This is automatically calculated. DO NOT enter information here. 

 

“Subcontractor” column: 

Please list all subcontractors and sub-consultants that are being utilized on this project.  This includes MBE, WBE, Local 

Businesses and non-MWBE firms, currently active, currently inactive, and firms that have completed their scope of work. 

Note: All firms must be on the latest approved Utilization Plan.  If you have new firms, you MUST submit a revised 

Utilization Plan to the ICO within 5 business days. 

 

“Work Status this Report”: 

Please indicate whether the subcontractor/sub-consultant is currently “Active”, “Inactive” or “Complete” (has completed 

their scope of work and all payments have been made to the subcontractor/sub-consultant). 
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“Total Subcontract Amount $”: 

Enter the total value of the subcontract that is listed on your latest approved Utilization Plan.  Note: If this amount has 

changed, you must submit a revised Utilization Plan to the ICO within 5 business days. 

 

 

“Payments This Month”: 

Enter the total amount paid to the respective MWBE/LOCAL BUSINESS subcontractor/sub-consultant.  The payments 

listed must have corresponding invoices and canceled checks/eDeposit log/direct deposit log/wire transfer log included 

as verification of payment. 

 

“Previous Payments”:   

Enter all previous payments made to the MWBE/LOCAL BUSINESS subcontractor or sub-consultant that have been 

reported prior to this reporting month. 

 

“Total Payment Made to Date”:  DO NOT enter any information in these columns.  These cells contain self-calculating 

formulas. 

 

“% To Date”:  DO NOT enter any information in these columns.  These cells contain self-calculating formulas. 

 

Please Sign and Date at the bottom of the form before submission so that processing is not delayed.   



YEAR  

MBE Goal: 9.00% WBE GOAL: 6.00%

Non M/WBE MBE WBE
LOCAL 

BUSINESS
Non M/WBE MBE WBE

LOCAL 

BUSINESS
Non M/WBE MBE WBE

LOCAL 

BUSINESS
Non M/WBE MBE WBE

LOCAL 

BUSINESS
Non M/WBE MBE WBE

LOCAL 

BUSINESS

-$                   -$                    -$                    -$                    -$                   -$                    -$                   -$                   -$                    -$                    -$                    -$                    -$                    -$                    -$                    -$                    #DIV/0! #DIV/0! #DIV/0! #DIV/0!

-$                   -$                    -$                    -$                    -$                   -$                    -$                   -$                   -$                    -$                    -$                    -$                    -$                    -$                    -$                    #DIV/0! #DIV/0! #DIV/0! #DIV/0!

-$                   -$                    -$                    -$                    -$                   -$                    -$                   -$                   -$                    -$                    -$                    -$                    -$                    -$                    -$                    -$                    #DIV/0! #DIV/0! #DIV/0! #DIV/0!

-$                   -$                    -$                    -$                    -$                   -$                    -$                   -$                   -$                    -$                    -$                    -$                    -$                    -$                    -$                    -$                    #DIV/0! #DIV/0! #DIV/0! #DIV/0!

-$                   -$                    -$                    -$                    -$                   -$                    -$                   -$                   -$                    -$                    -$                    -$                    -$                    -$                    -$                    -$                    #DIV/0! #DIV/0! #DIV/0! #DIV/0!

-$                   -$                    -$                    -$                    -$                   -$                    -$                   -$                   -$                    -$                    -$                    -$                    -$                    -$                    -$                    -$                    #DIV/0! #DIV/0! #DIV/0! #DIV/0!

-$                   -$                    -$                    -$                    -$                   -$                    -$                   -$                   -$                    -$                    -$                    -$                    -$                    -$                    -$                    -$                    #DIV/0! #DIV/0! #DIV/0! #DIV/0!

-$                   -$                    -$                    -$                    -$                   -$                    -$                   -$                   -$                    -$                    -$                    -$                    -$                    -$                    -$                    -$                    #DIV/0! #DIV/0! #DIV/0! #DIV/0!

-$                   -$                    -$                    -$                    -$                   -$                    -$                   -$                   -$                    -$                    -$                    -$                    -$                    -$                    -$                    -$                    #DIV/0! #DIV/0! #DIV/0! #DIV/0!

-$                   -$                    -$                    -$                    -$                   -$                    -$                   -$                   -$                    -$                    -$                    -$                    -$                    -$                    -$                    -$                    #DIV/0! #DIV/0! #DIV/0! #DIV/0!

-$                   -$                    -$                    -$                    -$                   -$                    -$                   -$                   -$                    -$                    -$                    -$                    -$                    -$                    -$                    -$                    #DIV/0! #DIV/0! #DIV/0! #DIV/0!

-$                   -$                    -$                    -$                    -$                   -$                    -$                   -$                   -$                    -$                    -$                    -$                    -$                    -$                    -$                    -$                    #DIV/0! #DIV/0! #DIV/0! #DIV/0!

-$                   -$                    -$                    -$                    -$                   -$                    -$                   -$                   -$                    -$                    -$                    -$                    -$                    -$                    -$                    -$                    #DIV/0! #DIV/0! #DIV/0! #DIV/0!

-$                   -$                    -$                    -$                    -$                   -$                    -$                   -$                   -$                    -$                    -$                    -$                    -$                    -$                    -$                    -$                    #DIV/0! #DIV/0! #DIV/0! #DIV/0!

-$                   -$                    -$                    -$                    -$                   -$                    -$                   -$                   -$                    -$                    -$                    -$                    -$                    -$                    -$                    -$                    #DIV/0! #DIV/0! #DIV/0! #DIV/0!

-$                   -$                    -$                    -$                    -$                   -$                    -$                   -$                   -$                    -$                    -$                    -$                    -$                    -$                    -$                    -$                    #DIV/0! #DIV/0! #DIV/0! #DIV/0!

-$                   -$                    -$                    -$                    -$                   -$                    -$                   -$                   -$                    -$                    -$                    -$                    -$                    -$                    -$                    -$                    #DIV/0! #DIV/0! #DIV/0! #DIV/0!

-$                   -$                    -$                    -$                    -$                   -$                    -$                   -$                   -$                    -$                    -$                    -$                    -$                    -$                    -$                    -$                    #DIV/0! #DIV/0! #DIV/0! #DIV/0!

May-23

 

 

 

 

 

 

 

 

MBE Amount: $0.00

Work 

Status This 

Report

Total Subcontract Amount $ Payments This Month $Subcontractor

-$                                                                                                                                           

Previous Payments        $ Total Payment Made to Date $ %    To Date

CONTRACTOR'S MINORITY AND WOMEN'S BUSINESS (MWBE) MONTHLY REPORT

MONTH CONTRACTOR  

SCHOOL NAME CONTRACT AMOUNT  AMOUNT PAID TO PRIME CONTRACTOR THIS MONTH

Form C

Signature

Reports must include subcontractor invoice for payment and proof of payment from contractor

 

 

 

 

TOTAL

Date

WBE Amount:

Active

Active

Active

Active

Active

Active

Active

Active

Active

Active

Active

Active

Active

Active

Active

Active

Active

Inactive

Inactive

Inactive

Inactive

Inactive

Inactive

Inactive

Inactive

Inactive

Inactive

Inactive

Inactive

Inactive

Inactive

Inactive

Inactive

Inactive

Complete

Complete

Complete

Complete

Complete

Complete

Complete

Complete

Complete

Complete

Complete

Complete

Complete

Complete

Complete

Complete

Complete
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Instructions for Enlarged City School District of Middletown Form E 

 

Contract # and School: Specify Contract # and School 

Contractor:  Specify Contractor/Sub-contractor Name   

Contract Amount:  Enter Contract amount 

Reporting Period:  Specify beginning and end dates of corresponding certified payroll. DO NOT 

USE 1ST DAT OF MONTH TO THE LAST DAY OF THE MONTH UNLESS THESE ARE THE 

ACTUAL DATES OF YOUR CERTIFIED PAYROLL.  

Column “(A) Job or Trade Category”: 

Enter title of Job or Trade category as needed in spaces provided.” 

Column “(B) Total Employee Hours”: 

Hours are automatically calculated.  Do not need to enter anything. 

Column “(C) Caucasian”: 

Enter total number of hours worked, for each job category, for Caucasian Male employees and 

Caucasian Female employees, in their respective columns. 

Column “(D) Black (Not of Hispanic Origin)”:   

Enter total number of hours worked, for each job category, for Black Non-Hispanic Male employees 

and Black Non-Hispanic Female employees, in their respective columns. 

Column “(E) Hispanic:   

Enter total number of hours worked, for each job category, for Hispanic Male employees and 

Hispanic Female employees, in their respective columns. 

Column “(F) Asian or Pacific Islander:   
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Enter total number of hours worked, for each job category, for Asian or Pacific Islander Male 

employees and Asian or Pacific Islander Female employees, in their respective columns. 

 

 

 

 

Column “(G) Native American or Alaskan Native:   

Enter total number of hours worked, for each job category, for Native American or Alaskan Native 

Male employees and Native American or Alaskan Native Female employees, in their respective 

columns. 

Column “(H) Total # of Employees:   

Enter total number of employees.  Include all male, female, Caucasian and minority employees.  

Column “(I) Total # of Minority Employees:   

Enter total number of minority employees.  Include all male and female, minority employees. 

Column “(J) Minority %”: 

Automatically calculated.  Do not need to enter anything. 

Column “(K) Female %”: 

Automatically calculated.  Do not need to enter anything. 

 



Form E

Male Female Male Female Male Female Male Female Male Female Male Female Male Fem. Male Fem.

0.00 0.00 #DIV/0! #DIV/0!

0.00 0.00 #DIV/0! #DIV/0!

0.00 0.00 #DIV/0! #DIV/0!

0.00 0.00 #DIV/0! #DIV/0!

0.00 0.00 #DIV/0! #DIV/0!

0.00 0.00 #DIV/0! #DIV/0!

0.00 0.00 #DIV/0! #DIV/0!

0.00 0.00 #DIV/0! #DIV/0!

0.00 0.00 #DIV/0! #DIV/0!

0.00 0.00 #DIV/0! #DIV/0!

0.00 0.00 #DIV/0! #DIV/0!

0.00 0.00 #DIV/0! #DIV/0!

0.00 0.00 #DIV/0! #DIV/0!

0.00 0.00 #DIV/0! #DIV/0!

0.00 0.00 #DIV/0! #DIV/0!

0.00 0.00 #DIV/0! #DIV/0!

0.00 0.00 #DIV/0! #DIV/0!

0.00 0.00 #DIV/0! #DIV/0!

0.00 0.00 #DIV/0! #DIV/0!

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 0 0 0 #DIV/0! #DIV/0!

Date

Email

Apr-22

(J)                    

Minority      

%

(K)                   

Female             

%

Total Hours Worked During Reporting Period for Contract

(E)                            

Hispanic

(F)                              

Asian or Pacific 

Islander

(G)                                    

Native American 

or Alaskan 

Native

(C)                                    

Caucasian 

Mailing       

Address

Prepared by (signature)

Name and Title of Preparer

Telephone No.

Fax No.

(H)                        

Total # of  

Employees

(A)                                         

Job or Trade 

Category              

(add as needed)

(B)                              

Total Employee 

Hours

(D)                               

Black (Not of 

Hispanic 

Origin)

(I)                        

Total # of 

Minority 

Employees

Grand Total:

Monthly EEO-Work Force Utilization Report

Contract # and School:

Contractor:

Contract Amount:

Reporting Period:



 

 

FORM B 
 

Final MWBE Utilization Report 
 

 
School Name:          Total Contract Amount: $  
 
 
Amount of MBE Participation: $               Amount of WBE Participation: $  

 
Amount of Local Business Participation: $   

 
 

General/Prime Contractor Information 
 

Name of General/Prime Contractor:        Phone: 
 
Address:  
 
I hereby certify that the above listed amount is correct and accurate to the best of my knowledge. 
 
Name (print):              Title:  
 
Signature:                   (General/Prime Contractor) Date: 
                            

 
Minority/Women/Local Business Enterprise Information 

 
Name of MWBE/Local Business:          
 
MBE/WBE/Local Business: 
 
Address:           Phone:        
 
Please state total amount received by the MWBE/Local Business on the above-named project to date:   
 
$    % 
 
Please state the remaining balance on the above-named project to the MWBE/Local Business:   
 
$   % 
 
Please state the remaining retention balance on the above-named project to the MWBE/Local Business:  
 
$     
 
 
I hereby certify that the above listed amount is true and accurate to the best of my knowledge. 
 
Name (print):         Title:  
 
Signature                (Sub Contractor)  Date:  
 
Notary Stamp & Signature: 

 

 
Email Completed Form To: ldickerson@landonrian.com, pwilkerson@landonrian.com & sbeaumont@landonrian.com
  

mailto:ldickerson@landonrian.com
mailto:pwilkerson@landonrian.com
mailto:sbeaumont@landonrian.com
mailto:sbeaumont@landonrian.com




December 14, 2023 Enlarged City School District of Middletown
Construction Documents      Twin Towers Middle School
SED No. 44-10-00-01-0-001-041 Additions and Alterations

NEW YORK STATE WAGE RATE SCHEDULES

1.1 GENERAL

A. The following minimum prevailing rate of wages, health and welfare and pension fund
contributions are as determined by the Industrial Commissioner of the State of New York
in accordance with the provisions of Section 220 of the Labor Law of New York State.

B. It shall be the sole responsibility of each Contractor to pay wages at least equal to current
and future Wage Rate Schedules which are applicable to this project throughout the entire
duration of the Contract without claiming extra costs.

C. Current Wage Rate Schedules are included herein. The Owner and the Architect do not
warrant the accuracy or pertinency of the wage rates stated.  The Contractor shall be
solely responsible for verifying the accuracy of the current and future Prevailing Wage
Schedule.

D. Prevailing Rate Case Number (PRC# 2023003150 - Twin Towers MS Addition & Alts)  has
been assigned to the project. To access the PDF file of your schedule, click on the
following link or copy and paste into your browser.

 https://apps.labor.ny.gov/wpp/doFindProject.do 

E. Notice of Award: Each Prime Contractor shall submit a notice of award of contract to the
Department of Labor upon signing of contract. The above link for the PRC has a tab to
submit such notice.

 

      008700 - 1 NEW YORK STATE WAGE RATE SCHEDULES

https://apps.labor.ny.gov/wpp/doFindProject.do
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December 14, 2023   Enlarged City School District of Middletown 
Construction Documents   Twin Towers Middle School 
SED No. 44-10-00-01-0-001-041  Additions and Alterations 
 

 011000 - 1 SUMMARY 

 SECTION 011000 - SUMMARY  

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Project information. 
2. Work covered by Contract Documents. 
3. Intent of the Contract Documents 
4. Type of contract 
5. Scope of Work – separate Prime Contracts 
6. Owner-Furnished, Contractor-Installed products 
7. Owner-Furnished, Owner-Installed products 
8. Work schedule and phasing 
9. Coordination of Work of Separate Prime Contracts 
10. Access to site. 
11. Coordination with occupants. 
12. Work restrictions. 
13. Specification and drawing conventions. 

B. Related Requirements: 

1. Section 015000 "Temporary Facilities and Controls" for limitations and 
procedures governing temporary use of Owner's facilities. 

1.2 PROJECT INFORMATION 

A. Project Identification: The project consists of Additions and Alterations at the Twin 
Towers Middle School located at 112 Grand Ave, Middletown, NY 10940.  

B. Owner: Enlarged City School District of Middletown in Middletown, NY. 

C. Architect:  The Contract Documents were prepared for Project by KG+D Architects, 
PC. 

D. Construction Manager: Triton Construction Management has been engaged as 
Construction Manager for this Project to serve as an advisor to Owner and to provide 
assistance in administering the Contract for Construction between Owner and 
Contractor, according to a separate contract between Owner and Construction 
Manager.  

1.3 WORK COVERED BY CONTRACT DOCUMENTS 

A. The Work of the Project is defined by the Contract Documents and consists of the 
following: 



December 14, 2023   Enlarged City School District of Middletown 
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 011000 - 2 SUMMARY 

1. Renovations to existing school building to provide new music-related rooms, 
health-related rooms, offices, psychology suite, library, locker rooms, weight 
room, main office suite, security vestibule, classrooms, and related support 
spaces. 

2. Provision of new multi-story addition housing classrooms, cafeteria, kitchen, 
servery, fitness room and related support spaces. 

3. Exterior improvements include work at the Courtyard, and new play areas and 
sports facilities. 

B. Work in Existing Building at Existing Site: Existing conditions are shown on the 
drawings to the best knowledge of the Architect.  The Architect, however, cannot 
guarantee the correctness of the existing conditions shown and assumes no 
responsibility therefore.  It shall be the responsibility of the Contractor to verify all 
existing conditions. 

1. Contractor shall take all necessary field measurements prior to fabrication and 
installation of work and shall assume complete responsibility for accuracy of 
same. 

1.4 INTENT OF THE CONTRACT DOCUMENTS 

A. If, in the interpretation of Contract Documents, requirements within the Drawings and 
Specifications conflict, or it appears that the Drawings and Specifications are not in 
agreement, the Contractor shall provide (1) the greater quantity, where there is a 
discrepancy in quantity, and (2) the superior quality, where there is a discrepancy in 
quality. All discrepancies shall be brought to the attention of the Architect. The 
Architect’s decision on resolving the discrepancy shall be final. 

1.5 TYPE OF CONTRACT 

A. The Work of the project will be let in sixteen (16) separate contracts; separate Prime 
Contracts will be awarded for the following categories of work: 

1. Contract No. G1: General Construction Work 
2. Contract No. G2: Abatement Work 
3. Contract No. G3: Masonry Work 
4. Contract No. G4: Steel Work 
5. Contract No. G5: Roofing Work 
6. Contract No. G6: Windows Work 
7. Contract No. G7: Flooring Work 
8. Contract No. G8: Tile Work 
9. Contract No. G9: Painting Work 
10. Contract No. G10: Door Hardware Work 
11. Contract No. FS1: Food Service Equipment Work 
12. Contract No. FP1: Fire Protection Work 
13. Contract No. P1: Plumbing Work. 
14. Contract No. M1: Mechanical Work.  
15. Contract No. E1: Electrical Work  
16. Contract No. L1: Site Development Playfield and Courtyard Work 
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 011000 - 3 SUMMARY 

B. Responsibilities assigned to each separate Prime Contractor and the scope of the 
Work included in each contract is clearly identified in the Specifications and Drawings.  
1. Refer to the “Scope of Work for Separate Prime Contractors” attached to this 

section for the scope of Work for each contract. 
2. Refer to the “Multiple Prime Contractor Coordination Chart - Individual Scope 

Sheets by Trade” attached to this section for the scope of Work for each contract 
and for coordination requirements for the Work as a whole.  

C. One set of Documents is issued covering all contracts.  Each Prime Contractor shall 
review all drawings and specifications for complete understanding and knowledge of 
the Work.  

1.6 SCOPE OF WORK – SEPARATE PRIME CONTRACTS 

A. Each Prime Contractor is responsible for all of Procurement and Contracting 
Requirements (Division 00), General Requirements (Division 01), and all work 
specifically indicated, including the following: 

1. Refer to the “Scope of Work for Separate Prime Contractors” attached to this 
section for the scope of Work for each contract. 

2. Refer to the “Multiple Prime Contractor Coordination Chart - Individual Scope 
Sheets by Trade” attached to this section for the scope of Work for each contract 
and for coordination requirements for the Work as a whole.  

3. In addition, Contract G1 will be required to hire the land surveyor to set 
benchmarks and building levels. 

B. All Prime Contractors are responsible to provide a complete installation of their work 
with the exception of such work that is specifically indicated to be by another 
Contractor.   

1.7 OWNER-FURNISHED CONTRACTOR-INSTALLED PRODUCTS 

A. Owner will furnish products indicated. The Work includes receiving, unloading, 
handling, storing, protecting, and installing Owner-furnished products and making 
building services connections. 

B. Owner-Furnished Contractor-Installed Products:  

1. Toilet accessories in classrooms and toilet rooms. 
2. Projection screens. 

1.8 OWNER-FURNISHED, OWNER-INSTALLED PRODUCTS 

A. Owner will furnish and install products indicated. 

B. Owner-Furnished, Owner-Installed Products:  

1. A/V equipment: Displays, video displays, monitors, etc. 
2. Furniture 
3. Telephones 
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 011000 - 4 SUMMARY 

4. Music instrument storage units. 
5. Vending machines 
6. Office equipment 

1.9 WORK SCHEDULE AND PHASING 

A. The Work of the Project will be constructed in phases to meet the Owner’s 
requirements for occupying the school building and grounds, with each phase 
substantially complete as indicated on the Project Milestone Schedule A Certificate of 
Substantial Completion will be issued for each phase of the Work. 

B. The Work shall be substantially complete for each Phase of the Work on or before the 
dates indicated in the Project Milestone Schedule attached to this Section. It is 
extremely important that the Owner resume its full use of the portions of the buildings 
and sites included in each Phase on the completion dates specified. Liquidated 
damages will be assessed by the Owner for each day the work continues past the 
Substantial Completion date for each phase. 

C. The Work shall be conducted in accordance with the logistics and phasing drawings 
PH001, LP001, and LP002 and the milestone schedules included in the contract 
documents. 

D. Work may be commenced in the building and on the site for each phase of the Work on 
the dates indicated in the Project Milestone Schedule attached to this Section. 

E. Before commencing Work of each phase, submit an updated copy of Contractor's 
construction schedule, showing the sequence, commencement and completion dates, 
and move-out and -in dates of Owner's personnel for all phases of the Work. 

1.10 COORDINATION OF WORK OF SEPARATE PRIME CONTRACTS 

A.  Project Coordinator shall be responsible for coordination between the Separate Prime 
Contracts 

1. Construction Manager shall act as Project Coordinator. 

1.11 ACCESS TO SITE 

A. Limits:  Confine constructions operations to areas within contract limits indicated.  Do 
not disturb portions of the building and site beyond the areas in which the Work is 
indicated.  All areas of the building and site with the exception of the project area 
where the Work is being performed are off limits to Contractor and his employees. 

1. Driveways, Walkways and Entrances: Keep driveways, loading areas, and 
entrances serving premises clear and available to Owner, Owner's employees, 
students, the public and emergency vehicles at all times. Do not use these areas 
for parking or storage of materials. 

a. Schedule deliveries to minimize use of driveways and entrances by 
construction operations. 
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b. Schedule deliveries to minimize space and time requirements for storage of 
materials and equipment on-site. 

c. Coordinate staging, parking and storage areas with the Construction 
Manager. 

B. Damages:  Promptly repair damages caused to adjacent facilities by work of the 
Contract to a good-as-new condition acceptable to the Owner. 

C. Existing Facilities:  The following facilities are specifically noted as not to be used by 
Contractor or his employees: 

1. Toilet facilities. 
2. Food service facilities, including kitchen and dining areas. 
3. Parking lots (outside of the parking areas designated for Contractor’s use). 
4. Telephones. 
5. Elevators. 

D. Security: The Contractor and all employees of the contractor shall be subject to the 
security provisions required by the Owner. Such provisions shall include, but not be 
limited to, the following: 

1. Contractor and all their employees shall use a single means of access and 
egress to the building, except in the case of emergency, as designated by the 
Construction Manager. 

2. Photo identification badges shall be procured for all persons entering the Project 
building or site and shall be worn continuously while the person is in the building 
or on the site. 

3. All persons entering the building or site shall be subject to the Owner’s visitor 
management system, Raptor screening, and may be subject to fingerprinting or 
other security-related screenings. 

4. Contractor shall maintain a daily list of their personnel at the Project site. 

1.12 COORDINATION WITH OCCUPANTS 

A. Full Owner Occupancy: Owner will occupy site and building during entire construction 
period. Cooperate with Owner during construction operations to minimize conflicts and 
facilitate Owner usage. Perform the Work so as not to interfere with Owner's day-to-
day operations.  

1. Maintain access to existing adjacent occupied or used facilities. Do not close or 
obstruct adjacent drives, walkways, or other occupied or used facilities other than 
those obstructions currently indicated on the Contract Documents without written 
permission from Owner and approval of authorities having jurisdiction. 

2. Occupancy level will be reduced during summer months when school is not in 
session.   

B. Utility Shutdowns: Coordinate all utility shut downs and cross overs with the 
Construction Manager, schedule during off hours and non-occupied times only.  



December 14, 2023   Enlarged City School District of Middletown 
Construction Documents   Twin Towers Middle School 
SED No. 44-10-00-01-0-001-041  Additions and Alterations 
 

 011000 - 6 SUMMARY 

1. Notify Owner not less than 72 hours in advance of activities that will affect 
Owner's operations. Include planned shut-downs and interruptions in 
Construction Schedule. 

2. Electrical and mechanical services to functioning spaces shall be maintained at 
all times.  Swing-overs to new services shall be made so as to cause the least 
interruption to the facilities' operations and shall be performed in off-hours only. 

C. Owner Limited Occupancy of Completed Areas of Construction: Owner reserves the 
right to occupy and to place and install equipment in completed portions of the Work, 
prior to Substantial Completion of the Work, provided such occupancy does not 
interfere with completion of the Work. Such placement of equipment and limited 
occupancy shall not constitute acceptance of the total Work. 

1. Architect will prepare a Certificate of Substantial Completion for each specific 
portion of the Work to be occupied prior to Owner acceptance of the completed 
Work. 

2. Obtain a Certificate of Occupancy from authorities having jurisdiction before 
limited Owner occupancy. 

3. Before limited Owner occupancy, mechanical and electrical systems shall be fully 
operational, and required tests and inspections shall be successfully completed. 
On occupancy, Owner will operate and maintain mechanical and electrical 
systems serving occupied portions of Work. 

4. On occupancy, Owner will assume responsibility for maintenance and custodial 
service for occupied portions of Work. 

1.13 WORK RESTRICTIONS 

A. Work Restrictions, General: Comply with restrictions on construction operations. 

1. Comply with limitations on use of public streets and with other requirements of 
authorities having jurisdiction. 

B. On-Site Work Hours and Days: Limit work on the site and in the building to working 
hours indicated below, Monday through Friday, unless otherwise indicated. 

1. The school will be closed on Saturdays, Sundays, regularly scheduled district 
holidays and school vacations, and at night after cleaning crews have finished.  
If any Contractor wishes to work at any time when the school is normally closed, 
that Contractor must receive prior approval by the Owner and also shall arrange 
and pay for custodial services for the building at the applicable district pay rates. 
All work taking place within the schools/buildings/grounds on weekends, 
holidays and school vacations must be approved in advance by the Owner. 

2. Summer Work Period Hours and Days: During the Summer work will be 
permitted between 7:00 AM and 4:00 PM all days except Saturday and 
Sundays.  Any special work arrangements must be made through the Owner. 

3. School-in-Session Period Hours and Days: Work during the School Year must 
be scheduled after School Hours between 3:00 PM until 10:00 PM in any 
occupied spaces. The Work at the new additions and renovation areas may be 
performed between 7 am to 4 pm. During the school year the school will be 
closed at 11:00 PM.  Any requests to work during school hours must be 
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submitted in writing to the School District for approval.  For after-hours work in 
occupied areas of the school, provide temporary measures to be installed such 
as ventilation, screening, dust protection, fire separation, etc.  The School 
District reserves it’s right to accept or reject the request at their discretion. 

4. Blackout Dates (No work is permitted at the building or site): Concerts and 
testing dates, other days as directed by the Owner. Allow for 10 blackout days 
per calendar year, taken during the weekdays, as selected by the Owner. 

5. The school district’s academic calendar listing school-in-session period, 
summer period, school holidays and vacation days, and Regents Exam days 
can be found here https://www.middletowncityschools.org/domain/449  

C. Delivery Restrictions: Coordinate with the Owner for permissible times and 
locations/truck access for deliveries on site. 

D. Noise, Vibration, and Odors: Notify Owner and coordinate operations that may result in 
high levels of noise and vibration, odors, or other disruption to surrounding spaces. 

1. Notify Architect and Owner not less than two days in advance of proposed 
disruptive operations. 

2. Construction activity noise levels for a period extending from the reading days 
before exams until the final day of exams (ten days) shall not exceed 60 dBA 

E. Comply with Owner’s standards for construction projects as follows: 

1. Interaction with employees, students and the public is strictly forbidden.   
2. Use of offensive or inappropriate language is strictly forbidden . 
3. The use of radios, tape and CD players is prohibited on the site and in the 

buildings. 
4. Smoking, use of alcohol, and possession of firearms of any type is prohibited on 

the site and in the buildings. 
5. Fraternizing with students or staff at the school is prohibited. 
6. Use of controlled substances on Project site is not permitted. 

1.14 SPECIFICATION AND DRAWING CONVENTIONS 

A. Specification Content: The Specifications use certain conventions for the style of 
language and the intended meaning of certain terms, words, and phrases when used in 
particular situations. These conventions are as follows: 

1. Imperative mood and streamlined language are generally used in the 
Specifications. The words "shall," "shall be," or "shall comply with," depending on 
the context, are implied where a colon (:) is used within a sentence or phrase. 

2. Specification requirements are to be performed by Contractor unless specifically 
stated otherwise. 

B. Division 01 General Requirements: Requirements of Sections in Division 01 apply to 
the Work of all Sections in the Specifications. 

https://www.middletowncityschools.org/domain/449
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C. Drawing Coordination: Requirements for materials and products identified on Drawings 
are described in detail in the Specifications. One or more of the following are used on 
Drawings to identify materials and products: 

1. Terminology: Materials and products are identified by the typical generic terms 
used in the individual Specifications Sections. 

2. Abbreviations: Materials and products are identified by abbreviations scheduled 
on Drawings.  

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 011000 

Attachments:  Project Milestone Schedule 
    Scope of Work for Separate Prime Contractors 

Multiple Prime Contractor Coordination Chart - Individual Scope Sheets by Trade  
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Enlarged City School District of Middletown

Twin Towers Middle School

Additions and Alterations

Task Name Start Date Milestone Substantial 

Completion Date

Middletown ‐ Twin Towers Addition & Renovations Project

Milestones

Pre‐Con 4/16/2024 6/10/2024

Mobilize and Prepare for Construction Start

Start Construction

Submittals Complete

Coordination 4/16/1934 12/12/2024

Steel/Concrete/Structural Masonry/Elevator/Mechanical ‐ Final Coordination Drawings Complete

Underslab / Thru‐Wall / In‐Wall  Concrete/Mason/M/E/P/FP  ‐ Final Coordination Drawings Complete

Steel/Curtain Wall/Finish Mason ‐ Final Coordination Drawings Complete

MEP/FP/Kitchen Equipment Coordination ‐ Final Coordination Drawings Complete

PA/Security ‐ Final Coordination Drawings Complete

Building Construction Addition and Renovations

Phase 1 ‐ Addition (General)

Building Façade 6/3/2024 1/7/2026

Start Abatement For Addition Work

Abatement Complete For Addition Work

Exterior Walls ‐ Weather Tight Temp Protections Complete

Façade Masonry Start

Start Windows/Curtain Walls

Exterior Building Façade Complete

Building: Structural/Shell 11/1/2024 2/27/2025

Concrete Footings and Piers Complete

Masonry Elevator/Stair Towers Complete

Start Steel Erection

Steel/Decking/Shear Studs Complete

All Concrete Slabs Poured

All Stairs Pans Poured

Roof Complete

Utilities 6/3/2024 7/8/2025

Grease Trap Utility Complete

Enlarged City School District of Middletown                                                                                                                                                                                             Page 1

Twin Towers Addition and Renovation Project

Milestone Bid Schedule January 13, 2024

011001-1 PROJECT MILESTONE SCHEDULE



December 14, 2023

Construction Documents

SED No. 44-10-00-01-0-001-041
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Twin Towers Middle School

Additions and Alterations

Task Name Start Date Milestone Substantial 

Completion Date

Underground Storm Utilities Complete

Sewer Utilities Complete

Underground Domestic Water Utilities Complete

Underground Electrical Services Complete

Switch Gear Delivered

Mechanical Equipment Delivered

Underground Tele/Data Utilities Complete

Permanent Power

Finish Site Work 3/30/2026 8/19/27

Synthetic Turf Field Start

Synthetic Turf Field Complete

Exterior Sidewalks & Landscaping Complete

Sports‐Scape Play Area Complete

Courtyard Complete

Phase 1A ‐ Classrooms, Library and Mechanical Room

Interior Classroom Renovations ‐ Phase 1A 6/3/2024 12/18/2025

Phase 1A Interior Renovation  Construction Start

3rd Floor ‐ Classrooms & Toilet Corridor Complete

Ground Floor Area S ‐ Proposed Mechanical/Electrical Room Complete

2nd Floor ‐ Classrooms & Toilet Corridor Complete

Ground Floor ‐ Classrooms Complete

1st Floor Library Media Center Complete

Classroom Addition ‐Phase 1A 6/3/2024 12/18/2025

Phase 1B Addition Construction Start

3rd Floor Area A Classrooms Complete

2nd Floor Area A Classrooms Complete

1st Floor Area A Classrooms Complete

Ground Floor Area A (Classrooms & Lobby) Complete

Phase 1B‐ Cafeteria and Kitchen Addition 6/3/2024 6/25/2026

Phase 1B Construction Start

1st Floor Area B Cafeteria/Servery Complete

1st Floor Area B Fitness Complete

Ground Floor Area B (Kit Stor/Prep/Off) Complete

Area B Complete (Ground & 1st Floor) ‐ Teacher/Staff Move‐In

Enlarged City School District of Middletown                                                                                                                                                                                             Page 2

Twin Towers Addition and Renovation Project
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Twin Towers Middle School

Additions and Alterations

Task Name Start Date Milestone Substantial 

Completion Date

Phase 2A ‐ Locker Rooms, Small Gym, Weight Room and Classrooms 1/23/2026 10/23/2026

Phase 2A Construction Start

3rd Floor  New Faculty Lounge, House Suite & Classrooms Complete

2nd Floor Classrooms and SE/Resource Rooms

1st Floor Locker Rooms - Complete

1st Floor Psych Suite/Support Suite/Courtyard Entrance Complete

Weight Room Complete

Small Gym Complete

Phase 2B ‐ Big Gym and 2nd Floor House Suite/Faculty Lounge 6/1/2026 9/25/2026

Phase 2B Construction Start

Big Gym Complete

1st Floor Gym Lobby and Bathrooms - Complete

2nd Floor House Suite and Faculty Lounge Complete

Phase 3A ‐ Music Band/Orchestra Classrooms & Pre‐Engineering Digtial Arts/E‐Sports 1/4/2027 8/25/2027

Phase 3A Construction Start

1st Floor ‐ Area C Band and Orchestra Classrooms Complete

Ground Floor ‐ Area C Pre Engineering and Digital Arts/E‐Sports Classrooms Complete

3rd Floor ‐ Area N SE Classrooms Complete

2nd Floor ‐ Area N  SE Classrooms Complete

1st Floor ‐ Area N Music Classrooms Complete

Phase 3B ‐ Auditorium Mech, Auditorium Lobby and 2nd Floor Classrooms, Courtyard 6/1/2027 8/31/2027

Phase 3B Construction Start

1st Floor ‐ OT+PT, Health, ISS and Professional Development Offices Complete

Auditorium Lobby & Bathrooms Complete

Main Office and Nurses Suite Complete

Phase 4 ‐ Front of Building Classrooms and Bathrooms 6/1/2027 1/17/2028

Phase 4 Construction Start

3rd Floor Classrooms and Bathrooms Complete

2nd Floor Classrooms and Bathrooms Complete

Date of Project Substantial Completion 1/17/2028

Punchlist and Closeout

Phase 1 Punchlist and Closeout Complete 8/21/2026

Phase 2 Punchlist and Closeout Complete 12/24/2026

Milestone Bid Schedule January 13, 2024

Enlarged City School District of Middletown                                                                                                                                                                                             Page 3
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Twin Towers Middle School

Additions and Alterations

Phase 3 Punchlist and Closeout Complete 10/29/2027

Phase 4 Punchlist and Closeout Complete 3/17/2028

Project Completion Date 3/17/2028

Milestone Bid Schedule January 13, 2024

011001-4 PROJECT MILESTONE SCHEDULE
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Enlarged City School District of Middletown
Twin Towers Middle School Additions and Alterations
Multiple Prime Contractor Coordination Chart - Individual Scope Sheets By Trade

Contract # G1 - General Construction
General Requirements All Contracts Responsible

Project Scheduling

Each contractor, prior to being awarded the contract shall prepare and submit a Preliminary Master Project Schedule for their Work. Within (3) weeks of NTP all
Prime Contractors will provide a coordinated Draft master schedule. Each Prime’s Project Schedule is to reflect all requirements for submittals, material and
equipment procurement, material stockpiling, setting up Contractor’s staging area and surveying of existing conditions.  These Schedules, reflecting the critical
milestone dates established by the attached ‘Bid Schedule’, are to be coordinated and shall be inclusive of other Prime Contractor’s activity. The “Final” agreed
upon overall schedule of work shall be developed and maintained by the GC for General Construction in conjunction with the Construction Manager utilizing each
Prime Contractor’s Preliminary and updated Schedule(s). Specific relationships between Contractors, sequencing of activities, phasing, and critical “ties” of
coordinated Work must be detailed on the Project Schedule. 1.All Contractors are to recognize that the Project Schedule is of critical importance to the Owner.  All
aspects of construction must reflect a ‘time is of the essence’ construction strategy. The attached ‘Bid Schedules’ serves as a guide of critical milestone dates to
the Project. Failure to meet intermediate milestone dates will jeopardize the overall Project Schedule.  This failure will mandate Contractor(s) to, increase staff,
work overtime, or use other means to recover time, at the costs of those Contractor(s) responsible for such delays. In addition, all costs due to delays in
completion of the Work, which require additional Custodial Overtime, Construction Management services, Architectural services, and Engineering services beyond
the Work duration in the Bid Schedule, shall be borne by Contractor(s) responsible for delays.Each Prime Contractor shall provide the GC with all information
necessary to provide these updates.

Coordination Drawings All Contracts Responsible
Cleaning During Construction All Contracts Responsible

Waste removal

This Prime General Construction Contractor shall provide all the building construction work, all necessary site refuse containers, and disposal services to maintain
the site in a clean and safe condition. This Prime Contractor shall be responsible for emptying and/or replacing all containers on a regular basis or when full. All
containers and disposal services shall be provided by a single entity. Prime General Construction Contractor shall provide sufficient labor to keep the site clean daily
and shall be responsible for providing the daily broom cleaning as necessary to maintain site safety. All other Prime Contractors will be responsible to stockpile and
place their debris in the Prime General Construction Contractor’s containers. Each Prime Contractor is responsible for their own daily clean up, including but not
limited to collecting, moving, placing, breaking down boxes and pallets, disposing rubbish and all debris from their activities into a dumpster supplied by the GC.

Snow Removal/ Maintenance & Repair

GC shall provide all equipment, tools, materials, and labor for snow removal to assure work can continue through the winter months. Any accumulation of snow in
the areas within the construction fencing and at temporary construction roads, shall be removed immediately. The contractor will work in-hand with the District
with their snow removal efforts to ensure access to the site. GC will repair, correct or replace for finished grade and seed all areas within the construction site
distured by the project, including staging material areas.

Temporary Utilites

GC shall provide tempoarary heat  and enclosures.  As dictated by the bid schedule this Prime Contractor shall provide temporary heat from October 15 to April 15
to assure that the work of all trades can continue through the winter months. This includes temporary heating equipment, fuel, fire watch (if required), necessary
labor/supervision, ventilation, temporary enclosures etc. In no case shall the temperature be less than 50 degrees F. Temporary heating plants using electric power
as an energy source shall not be used.

Site Safety

GC will provide safe egress between floors to include the use of temporary stairs w/hand rails; temporary wood treads in metal pan stairs until concrete is poured,
ladders, etc. GC shall provide fire extinguishers for the life of the project, the extinguishers are to be hung and identified as per OSHA requirements (1 per 3000 sq
ft, or better). These extinguishers are to be re-charged and inspected for the life of the project. GC shall furnish, install, and maintain an OSHA (3) three line
guardrail system (toe board, 2 mid rails and top rails) at stairwells, open slab edges, MEP shafts, elevator shafts and other openings leading to fall hazards. GC shall
furnish, install, and maintain perimeter protection at all floors and roof areas of the new additions. Theses safety cables must meet all OSHA requirements.  The
safety cables must be installed with turnbuckles in such a manner as to allow access to the exterior of the building for completion of work by others shall not be
used.

Trenching & Backfill for Utilities

GC will be responsible to provide the trenching interior and exterior, backfill and compaction for such MEP under-slab items. GC will provide necessary cutting of
all existing slabs excavate all trenching locations marked by MEP primes. Trenching at existing slabs and asphalt: GC will be responsible to sawcut, trench, backfill
trench, dowel existing slabs  and place new concrete or asphalt to be level to receive finishes.

Disconnects and Removals

Selective and structural demo, GC will provide new ductwork penetrations greater than 12”x12” for the MEP Prime Contractors in walls, ceilings, or floors, as well
as any structural support necessary. Each Prime Contractor is required to fire stop and/ or smoke stop all walls, floors, and ceilings after completion of all their
own work.

Cutting and Patching of Finished Surfaces

New Mechanical Roof Top Units and Exhaust Fans will be furnished and installed by the HVAC Prime, with final Electrical/ Fire-Alarm terminations by the Electrical
Prime under separate contracts. Roof Top Curbs will be furnished, lifted/picked, and set/installed by the HVAC Prime.  Blocking for curbs, final flashing, roof deck
penetrations/openings and structural reinforcing shall be by the GC Prime. Coordination between each trade to install the roof system in a seamless matter is
required per each Prime’s contract.

Opening & Temporary Protections

Temporary protection of open roof curbs prior to units being installed, will be provided and maintained, by the General Construction Contractor in cooperation of
all other trades. Water infiltration as a result the HVAC or Electrical Prime not re-protecting open roof curbs, will be the sole responsibility of that trade to
reimburse the GC Prime - to correct the temporary protection. Any damages to the interior finishes of the building, caused by water infiltration, will be the
responsibility of that Prime Contractor causing the leak, to correct the damages per the terms of the General Conditions.

Existing Building Ceilings

 All Primes should note there are numerous areas where the existing ceilings are remaining. This Contractor will be required to remove and reinstall any ceilings
displaced by installation of this Contractor’s Work. If open ceilings are not replaced within a twenty-four hour period after a request by the Construction Manager,
either verbal or written, the Construction Manager will have said ceilings reinstalled and all related costs will be back charged to said Contractor.

Eliminated Louvers, Lintels and Windows
Storm Water/ Sanitary /Roof Drains &
Piping

GC will be responsible to connect to the stormwater piping 5' outside the building foundation. Plumbing Prime Conractor will be responsible to core drill, seal and
install all pipping from 5' outside the building into the building.

New Electric Service GC provides all trenching and backfill outside of the building footprint for the electric Utlity service connections
Caulking GC provides all caulking doors and all other items not outline in bid drawings.
Interior/ Exterior Glazing All interior glazing, glass walls, glass partitions, transaction window.

Light Pole Bases
Provide all trenching and coordination with the Prime Electrical Contractor for the installation new concrete bases for the light towers, lighting/lights, and rigging;
The Prime Electrical Contractor will be responsible to provide electrical provisions and final connection to each Light Pole.

New Transformer/ Generator and Base
Provide all trenching and backfill outside of the building footprint for the Electrical contractor connections if not provide by the Utility company.  Refer to the MEP
drawings for concrete housekeeping pads & other concrete required outside the building footprint.

Patching & Firestopping Provide all patching & firestopping for work of this Contract. Spray foam Fire retardant on steel.
Building Connections, Concrete,
Waterproofing

Concrete Slab repair for door way openings at building connections. Waterproofing.

Blinds & Shades in Addition Provide all blinds and shades, material and labor. Coordinate with Electrical Prime for all motorized shades.
Drop Ceilings, Plaster/Lathe Ceiling/Wall
Repair

Remove & replace existing plaster ceilings with ACT as specified. Repairall plaster/lathe walls or ceilings where other trades performed cutting & pathcing.

Final Cleaning Provide final cleaning of all areas

This Chart is in addition to the requirements of the Contract Documents and is to be interpreted in conjunction with these documents.
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Contract # G2 - Abatement

General Requirements All Contracts Responsible

Project Scheduling

Each contractor, prior to being awarded the contract shall prepare and submit a Preliminary Master Project Schedule 

for their Work. Within (3) weeks of NTP all Prime Contractors will provide a coordinated Draft master schedule . 

Each Prime’s Project Schedule is to reflect all requirements for submittals, material and equipment procurement, 

material stockpiling, setting up Contractor’s staging area and surveying of existing conditions.  These Schedules, 

reflecting the critical milestone dates established by the attached ‘Bid Schedule’, are to be coordinated and shall be 

inclusive of other Prime Contractor’s activity. The “Final” agreed upon overall schedule of work shall be developed 

and maintained by the GC for General Construction in conjunction with the Construction Manager utilizing each 

Prime Contractor’s Preliminary and updated Schedule(s). Specific relationships between Contractors, sequencing of 

activities, phasing, and critical “ties” of coordinated Work must be detailed on the Project Schedule. All Contractors 

are to recognize that the Project Schedule is of critical importance to the Owner.  All aspects of construction must 

reflect a ‘time is of the essence’ construction strategy. The attached ‘Bid Schedules’ serves as a guide of critical 

milestone dates to the Project. Failure to meet intermediate milestone dates will jeopardize the overall Project 

Schedule.  This failure will mandate Contractor(s) to, increase staff, work overtime, or use other means to recover 

time, at the costs of those Contractor(s) responsible for such delays. In addition, all costs due to delays in completion 

of the Work, which require additional Custodial Overtime, Construction Management services, Architectural 

services, and Engineering services beyond the Work duration in the Bid Schedule, shall be borne by Contractor(s) 

responsible for delays.Each Prime Contractor shall provide the GC with all information necessary to provide these 

updates. 

Coordination Drawings All Contracts Responsible

Cleaning During Construction All Contracts Responsible

Waste removal

ACM contacting materials must be removed in accordance with DOL guidelines. All non-containing ACM maeterials 

will be the Abatement Primes responsiblity to stockpile and place their debris in the Prime General Construction 

Contractor’s containers. Each Prime Contractor is responsible for their own daily clean up, including but not limited 

to collecting, moving, placing, breaking down boxes and pallets, disposing rubbish and all debris from their 

activities into a dumpster supplied by the GC. 

Snow Removal/ Maintenance & Repair

Temporary Utilites

Site Safety

Trenching & Backfill for Utilities

Disconnects and Removals All ACM and associated removals will be by this Contractor under abatement DOL quidelines.

Cutting and Patching of Finished Surfaces

Opening & Temporary Protections

Existing Building Ceilings

 All Primes should note there are numerous areas where the existing ceilings are remaining. This Contractor will be 

required to remove and reinstall any ceilings displaced by installation of this Contractor’s Work. If open ceilings are 

not replaced within a twenty-four hour period after a request by the Construction Manager, either verbal or written, 

the Construction Manager will have said ceilings reinstalled and all related costs will be back charged to said 

Contractor.

Eliminated Louvers, Lintels & Windows Prime Abatment contractor will remove all windows and doors that are noted on the Abatement plan.

Storm Water/ Sanitary /Roof Drains & Piping 

New Electric Service

Caulking

Interior/ Exterior Glazing

Light Pole Bases

New Transformer/ Generator and Base

Patching & Firestopping

Building Connections, Concrete, 

Waterproofing

Blinds & Shades in Addition

Drop Ceilings, Plaster/Lathe Ceiling/Wall Repair

Final Cleaning Provide final cleaning of all areas

Project Closeout All Contracts Responsible

This Chart is in addition to the requirements of the Contract Documents and is to be interpreted in conjunction with these documents.
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Contract # G3 - Masonry
General Requirements All Contracts Responsible

Project Scheduling

Each contractor, prior to being awarded the contract shall prepare and submit a Preliminary Master
Project Schedule for their Work. Within (3) weeks of NTP all Prime Contractors will provide a
coordinated Draft master schedule. Each Prime’s Project Schedule is to reflect all requirements for
submittals, material and equipment procurement, material stockpiling, setting up Contractor’s staging
area and surveying of existing conditions.  These Schedules, reflecting the critical milestone dates
established by the attached ‘Bid Schedule’, are to be coordinated and shall be inclusive of other Prime
Contractor’s activity. The “Final” agreed upon overall schedule of work shall be developed and
maintained by the GC for General Construction in conjunction with the Construction Manager utilizing
each Prime Contractor’s Preliminary and updated Schedule(s). Specific relationships between
Contractors, sequencing of activities, phasing, and critical “ties” of coordinated Work must be detailed
on the Project Schedule. 1.All Contractors are to recognize that the Project Schedule is of critical
importance to the Owner.  All aspects of construction must reflect a ‘time is of the essence’
construction strategy. The attached ‘Bid Schedules’ serves as a guide of critical milestone dates to the
Project. Failure to meet intermediate milestone dates will jeopardize the overall Project Schedule.
This failure will mandate Contractor(s) to, increase staff, work overtime, or use other means to
recover time, at the costs of those Contractor(s) responsible for such delays. In addition, all costs due
to delays in completion of the Work, which require additional Custodial Overtime, Construction
Management services, Architectural services, and Engineering services beyond the Work duration in
the Bid Schedule, shall be borne by Contractor(s) responsible for delays.Each Prime Contractor shall
provide the GC with all information necessary to provide these updates.

Coordination Drawings All Contracts Responsible
Cleaning During Construction All Contracts Responsible

Waste removal

All other Prime Contractors will be responsible to stockpile and place their debris in the Prime General
Construction Contractor’s containers. Each Prime Contractor is responsible for their own daily clean up,
including but not limited to collecting, moving, placing, breaking down boxes and pallets, disposing rubbish and
all debris from their activities into a dumpster supplied by the GC.

Snow Removal/Maintennace & repair
Temporary Utilites
Site Safety
Trenching & Backfill for Utilities
Disconnects and Removals
Cutting and Patching of Finished Surfaces
Opening & Temporary Protections
Existing Building ceilings

Eliminated Louvers, lintels and Windows
Masonry Prime will be removing all lintels above all doors and window. Masonry Prime is required to provide
infill for all louvers, doors, windows and all openings that will be eliminated per contract drawings.

Storm Water/Sanitary/Roof Drains & Piping 
New Electric Service
Caulking Masonry Prime to provide caulking masonry joints, insulation and water proofing at masonry
Interior/Exterior Glazing
Light Pole Bases
New Transformer/Generator and base
Patching & Firestopping
Building Connections, Concrete, water proofing
Blinds & Shades in Addition
Drop ceilings, Plaster/Lathe ceiling/wall repair
Final Cleaning Provide final cleaning of all areas
Project Closeout All Contracts Responsible

This Chart is in addition to the requirements of the Contract Documents and is to be interpreted in conjunction with these documents.
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Contract # G4 - Steel
General Requirements All Contracts Responsible

Project Scheduling

Each contractor, prior to being awarded the contract shall prepare and submit a Preliminary Master Project Schedule for their
Work. Within (3) weeks of NTP all Prime Contractors will provide a coordinated Draft master schedule. Each Prime’s Project
Schedule is to reflect all requirements for submittals, material and equipment procurement, material stockpiling, setting up
Contractor’s staging area and surveying of existing conditions.  These Schedules, reflecting the critical milestone dates
established by the attached ‘Bid Schedule’, are to be coordinated and shall be inclusive of other Prime Contractor’s activity. The
“Final” agreed upon overall schedule of work shall be developed and maintained by the GC for General Construction in
conjunction with the Construction Manager utilizing each Prime Contractor’s Preliminary and updated Schedule(s). Specific
relationships between Contractors, sequencing of activities, phasing, and critical “ties” of coordinated Work must be detailed on
the Project Schedule. All Contractors are to recognize that the Project Schedule is of critical importance to the Owner.  All
aspects of construction must reflect a ‘time is of the essence’ construction strategy. The attached ‘Bid Schedules’ serves as a
guide of critical milestone dates to the Project. Failure to meet intermediate milestone dates will jeopardize the overall Project
Schedule.  This failure will mandate Contractor(s) to, increase staff, work overtime, or use other means to recover time, at the
costs of those Contractor(s) responsible for such delays. In addition, all costs due to delays in completion of the Work, which
require additional Custodial Overtime, Construction Management services, Architectural services, and Engineering services
beyond the Work duration in the Bid Schedule, shall be borne by Contractor(s) responsible for delays.Each Prime Contractor
shall provide the GC with all information necessary to provide these updates.

Coordination Drawings All Contracts Responsible
Cleaning During Construction All Contracts Responsible

Waste removal

All other Prime Contractors will be responsible to stockpile and place their debris in the Prime General Construction
Contractor’s containers. Each Prime Contractor is responsible for their own daily clean up, including but not limited to
collecting, moving, placing, breaking down boxes and pallets, disposing rubbish and all debris from their activities into a
dumpster supplied by the GC.

Snow Removal/ Maintenance & Repair
Temporary Utilites
Site Safety
Trenching & Backfill for Utilities
Disconnects and Removals

Cutting and Patching of Finished Surfaces
Opening & Temporary Protections
Existing Building Ceilings

Eliminated Louvers, Lintels and Windows
Storm Water/ Sanitary /Roof Drains &
Piping
New Electric Service
Caulking
Interior/ Exterior Glazing
Light Pole Bases
New Transformer/ Generator and Base
Patching & Firestopping
Building Connections, Concrete,
Waterproofing
Blinds & Shades in Addition
Drop Ceilings, Plaster/Lathe Ceiling/Wall
Repair
Final Cleaning Provide final cleaning of all areas
Project Closeout All Contracts Responsible

This Chart is in addition to the requirements of the Contract Documents and is to be interpreted in conjunction with these documents.



1/12/2024

Enlarged City School District of Middletown
Twin Towers Middle School Additions and Alterations
Multiple Prime Contractor Coordination Chart - Individual Scope Sheets By Trade

Contract # G5 - Roofing
General Requirements All Contracts Responsible

Project Scheduling

Each contractor, prior to being awarded the contract shall prepare and submit a Preliminary Master Project
Schedule for their Work. Within (3) weeks of NTP all Prime Contractors will provide a coordinated Draft master
schedule. Each Prime’s Project Schedule is to reflect all requirements for submittals, material and equipment
procurement, material stockpiling, setting up Contractor’s staging area and surveying of existing conditions.  These
Schedules, reflecting the critical milestone dates established by the attached ‘Bid Schedule’, are to be coordinated
and shall be inclusive of other Prime Contractor’s activity. The “Final” agreed upon overall schedule of work shall
be developed and maintained by the GC for General Construction in conjunction with the Construction Manager
utilizing each Prime Contractor’s Preliminary and updated Schedule(s). Specific relationships between Contractors,
sequencing of activities, phasing, and critical “ties” of coordinated Work must be detailed on the Project Schedule.
1.All Contractors are to recognize that the Project Schedule is of critical importance to the Owner.  All aspects of
construction must reflect a ‘time is of the essence’ construction strategy. The attached ‘Bid Schedules’ serves as a
guide of critical milestone dates to the Project. Failure to meet intermediate milestone dates will jeopardize the
overall Project Schedule.  This failure will mandate Contractor(s) to, increase staff, work overtime, or use other
means to recover time, at the costs of those Contractor(s) responsible for such delays. In addition, all costs due to
delays in completion of the Work, which require additional Custodial Overtime, Construction Management
services, Architectural services, and Engineering services beyond the Work duration in the Bid Schedule, shall be
borne by Contractor(s) responsible for delays.Each Prime Contractor shall provide the GC with all information
necessary to provide these updates.

Coordination Drawings All Contracts Responsible
Cleaning During Construction All Contracts Responsible

Waste removal

All other Prime Contractors will be responsible to stockpile and place their debris in the Prime General Construction
Contractor’s containers. Each Prime Contractor is responsible for their own daily clean up, including but not limited to
collecting, moving, placing, breaking down boxes and pallets, disposing rubbish and all debris from their activities into a
dumpster supplied by the GC.

Snow Removal/ Maintenance & Repair
Temporary Utilites
Site Safety
Trenching & Backfill for Utilities
Disconnects and Removals

Cutting and Patching of Finished Surfaces

New Mechanical Roof Top Units and Exhaust Fans will be furnished and installed by the HVAC Prime, with final Electrical/ Fire-
Alarm terminations by the Electrical Prime under separate contracts. Roof Top Curbs will be furnished, lifted/picked, and
set/installed by the HVAC Prime.  Blocking for curbs, final flashing, roof deck penetrations/openings and structural reinforcing
shall be by the GC Prime. Coordination between each trade to install the roof system in a seamless matter is required per each
Prime’s contract.

Opening & Temporary Protections

Temporary protection of open curbs prior to units being installed, will be provided and maintained, by the General
Construction Contractor in cooperation of all other trades. Water infiltration as a result the HVAC or Electrical Prime not re-
protecting open roof curbs, will be the sole responsibility of that trade to reimburse the GC Prime - to correct the temporary
protection. Any damages to the interior finishes of the building, caused by water infiltration, will be the responsibility of that
Prime Contractor causing the leak, to correct the damages per the terms of the General Conditions.

Existing Building Ceilings

Eliminated Louvers, Lintels and Windows
Storm Water/ Sanitary /Roof Drains &
Piping
New Electric Service
Caulking
Interior/ Exterior Glazing
Light Pole Bases
New Transformer/ Generator and Base
Patching & Firestopping Provide all patching & firestopping for work of this Contract
Building Connections, Concrete,
Waterproofing
Blinds & Shades in Addition
Drop Ceilings, Plaster/Lathe Ceiling/Wall
Repair
Final Cleaning Provide final cleaning of all areas
Project Closeout All Contracts Responsible

This Chart is in addition to the requirements of the Contract Documents and is to be interpreted in conjunction with these documents.
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Contract # G6 - Windows
General Requirements All Contracts Responsible

Project Scheduling

Each contractor, prior to being awarded the contract shall prepare and submit a Preliminary Master Project
Schedule for their Work. Within (3) weeks of NTP all Prime Contractors will provide a coordinated Draft master
schedule. Each Prime’s Project Schedule is to reflect all requirements for submittals, material and equipment
procurement, material stockpiling, setting up Contractor’s staging area and surveying of existing conditions.
These Schedules, reflecting the critical milestone dates established by the attached ‘Bid Schedule’, are to be
coordinated and shall be inclusive of other Prime Contractor’s activity. The “Final” agreed upon overall schedule
of work shall be developed and maintained by the GC for General Construction in conjunction with the
Construction Manager utilizing each Prime Contractor’s Preliminary and updated Schedule(s). Specific
relationships between Contractors, sequencing of activities, phasing, and critical “ties” of coordinated Work must
be detailed on the Project Schedule. 1.All Contractors are to recognize that the Project Schedule is of critical
importance to the Owner.  All aspects of construction must reflect a ‘time is of the essence’ construction strategy.
The attached ‘Bid Schedules’ serves as a guide of critical milestone dates to the Project. Failure to meet
intermediate milestone dates will jeopardize the overall Project Schedule.  This failure will mandate Contractor(s)
to, increase staff, work overtime, or use other means to recover time, at the costs of those Contractor(s)
responsible for such delays. In addition, all costs due to delays in completion of the Work, which require
additional Custodial Overtime, Construction Management services, Architectural services, and Engineering
services beyond the Work duration in the Bid Schedule, shall be borne by Contractor(s) responsible for
delays.Each Prime Contractor shall provide the GC with all information necessary to provide these updates.

Coordination Drawings All Contracts Responsible
Cleaning During Construction All Contracts Responsible

Waste removal

All other Prime Contractors will be responsible to stockpile and place their debris in the Prime General
Construction Contractor’s containers. Each Prime Contractor is responsible for their own daily clean up,
including but not limited to collecting, moving, placing, breaking down boxes and pallets, disposing rubbish and
all debris from their activities into a dumpster supplied by the GC.

Snow Removal/ Maintenance & Repair
Temporary Utilites
Site Safety
Trenching & Backfill for Utilities
Disconnects and Removals
Cutting and Patching of Finished Surfaces

Opening & Temporary Protections

Temporary protection of open curbs prior to units being installed, will be provided and maintained, by the
General Construction Contractor in cooperation of all other trades. Water infiltration as a result the HVAC or
Electrical Prime not re-protecting open roof curbs, will be the sole responsibility of that trade to reimburse the GC
Prime - to correct the temporary protection. Any damages to the interior finishes of the building, caused by water
infiltration, will be the responsibility of that Prime Contractor causing the leak, to correct the damages per the
terms of the General Conditions.

Existing Building Ceilings

 All Primes should note there are numerous areas where the existing ceilings are remaining. This Contractor will
be required to remove and reinstall any ceilings displaced by installation of this Contractor’s Work. If open ceilings
are not replaced within a twenty-four hour period after a request by the Construction Manager, either verbal or
written, the Construction Manager will have said ceilings reinstalled and all related costs will be back charged to
said Contractor.

Eliminated Louvers, Lintels and Windows
Storm Water/ Sanitary /Roof Drains & Piping
New Electric Service
Caulking Window Prime provides all caulking of windows interior and exterior.
Interior/ Exterior Glazing
Light Pole Bases
New Transformer/ Generator and Base
Patching & Firestopping Provide all patching & firestopping for work of this Contract

Building Connections, Concrete, Waterproofing
Blinds & Shades in Addition

Drop Ceilings, Plaster/Lathe Ceiling/Wall Repair
Final Cleaning Provide final cleaning of all areas
Project Closeout All Contracts Responsible

This Chart is in addition to the requirements of the Contract Documents and is to be interpreted in conjunction with these documents.
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Contract # G7 - Flooring
General Requirements All Contracts Responsible

Project Scheduling

Each contractor, prior to being awarded the contract shall prepare and submit a Preliminary Master Project Schedule for
their Work. Within (3) weeks of NTP all Prime Contractors will provide a coordinated Draft master schedule. Each Prime’s
Project Schedule is to reflect all requirements for submittals, material and equipment procurement, material stockpiling,
setting up Contractor’s staging area and surveying of existing conditions.  These Schedules, reflecting the critical milestone
dates established by the attached ‘Bid Schedule’, are to be coordinated and shall be inclusive of other Prime Contractor’s
activity. The “Final” agreed upon overall schedule of work shall be developed and maintained by the GC for General
Construction in conjunction with the Construction Manager utilizing each Prime Contractor’s Preliminary and updated
Schedule(s). Specific relationships between Contractors, sequencing of activities, phasing, and critical “ties” of coordinated
Work must be detailed on the Project Schedule. 1.All Contractors are to recognize that the Project Schedule is of critical
importance to the Owner.  All aspects of construction must reflect a ‘time is of the essence’ construction strategy. The
attached ‘Bid Schedules’ serves as a guide of critical milestone dates to the Project. Failure to meet intermediate milestone
dates will jeopardize the overall Project Schedule.  This failure will mandate Contractor(s) to, increase staff, work overtime, or
use other means to recover time, at the costs of those Contractor(s) responsible for such delays. In addition, all costs due to
delays in completion of the Work, which require additional Custodial Overtime, Construction Management services,
Architectural services, and Engineering services beyond the Work duration in the Bid Schedule, shall be borne by
Contractor(s) responsible for delays.Each Prime Contractor shall provide the GC with all information necessary to provide
these updates.

Coordination Drawings All Contracts Responsible
Cleaning During Construction All Contracts Responsible

Waste removal

All other Prime Contractors will be responsible to stockpile and place their debris in the Prime General Construction
Contractor’s containers. Each Prime Contractor is responsible for their own daily clean up, including but not limited to
collecting, moving, placing, breaking down boxes and pallets, disposing rubbish and all debris from their activities into a
dumpster supplied by the GC.

Snow Removal/ Maintenance & Repair
Temporary Utilites
Site Safety
Trenching & Backfill for Utilities
Disconnects and Removals
Cutting and Patching of Finished Surfaces
Opening & Temporary Protections
Existing Building Ceilings
Eliminated Louvers, Lintels and Windows
Storm Water/ Sanitary /Roof Drains & Piping
New Electric Service
Caulking
Interior/ Exterior Glazing
Light Pole Bases
New Transformer/ Generator and Base
Patching & Firestopping Provide all patching & firestopping for work of this Contract

Building Connections, Concrete, Waterproofing
Finish repair for door way openings at building connections. Repair any damaged floor, install expansion joints and leveling
as required.

Blinds & Shades in Addition
Drop Ceilings, Plaster/Lathe Ceiling/Wall Repair
Final Cleaning Provide final cleaning of all areas
Project Closeout All Contracts Responsible

This Chart is in addition to the requirements of the Contract Documents and is to be interpreted in conjunction with these documents.
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Contract # G8 - Tile
General Requirements All Contracts Responsible

Project Scheduling

Each contractor, prior to being awarded the contract shall prepare and submit a Preliminary Master Project Schedule for their
Work. Within (3) weeks of NTP all Prime Contractors will provide a coordinated Draft master schedule. Each Prime’s Project
Schedule is to reflect all requirements for submittals, material and equipment procurement, material stockpiling, setting up
Contractor’s staging area and surveying of existing conditions.  These Schedules, reflecting the critical milestone dates
established by the attached ‘Bid Schedule’, are to be coordinated and shall be inclusive of other Prime Contractor’s activity.
The “Final” agreed upon overall schedule of work shall be developed and maintained by the GC for General Construction in
conjunction with the Construction Manager utilizing each Prime Contractor’s Preliminary and updated Schedule(s). Specific
relationships between Contractors, sequencing of activities, phasing, and critical “ties” of coordinated Work must be detailed
on the Project Schedule. 1.All Contractors are to recognize that the Project Schedule is of critical importance to the Owner.
All aspects of construction must reflect a ‘time is of the essence’ construction strategy. The attached ‘Bid Schedules’ serves as
a guide of critical milestone dates to the Project. Failure to meet intermediate milestone dates will jeopardize the overall
Project Schedule.  This failure will mandate Contractor(s) to, increase staff, work overtime, or use other means to recover
time, at the costs of those Contractor(s) responsible for such delays. In addition, all costs due to delays in completion of the
Work, which require additional Custodial Overtime, Construction Management services, Architectural services, and
Engineering services beyond the Work duration in the Bid Schedule, shall be borne by Contractor(s) responsible for
delays.Each Prime Contractor shall provide the GC with all information necessary to provide these updates.

Coordination Drawings All Contracts Responsible
Cleaning During Construction All Contracts Responsible

Waste removal

All other Prime Contractors will be responsible to stockpile and place their debris in the Prime General Construction
Contractor’s containers. Each Prime Contractor is responsible for their own daily clean up, including but not limited to
collecting, moving, placing, breaking down boxes and pallets, disposing rubbish and all debris from their activities into a
dumpster supplied by the GC.

Snow Removal/ Maintenance & Repair
Temporary Utilites
Site Safety
Trenching & Backfill for Utilities
Disconnects and Removals
Cutting and Patching of Finished Surfaces
Opening & Temporary Protections
Existing Building Ceilings
Eliminated Louvers, Lintels and Windows
Storm Water/ Sanitary /Roof Drains & Piping
New Electric Service
Caulking
Interior/ Exterior Glazing
Light Pole Bases
New Transformer/ Generator and Base
Patching & Firestopping

Building Connections, Concrete, Waterproofing
Blinds & Shades in Addition

Drop Ceilings, Plaster/Lathe Ceiling/Wall Repair

Existing corridor glazed unit tile wainscot to remain where existing walls are to remain. Existing display cases to remain. Infill
existing corridor wall at MEP removals, finish to match existing. Provide wall tile as scheduled at new corridor walls &
openings.

Final Cleaning Provide final cleaning of all areas
Project Closeout All Contracts Responsible

This Chart is in addition to the requirements of the Contract Documents and is to be interpreted in conjunction with these documents.
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Contract # G9 - Painting
General Requirements All Contracts Responsible

Project Scheduling

Each contractor, prior to being awarded the contract shall prepare and submit a Preliminary Master Project Schedule
for their Work. Within (3) weeks of NTP all Prime Contractors will provide a coordinated Draft master schedule. Each
Prime’s Project Schedule is to reflect all requirements for submittals, material and equipment procurement, material
stockpiling, setting up Contractor’s staging area and surveying of existing conditions.  These Schedules, reflecting the
critical milestone dates established by the attached ‘Bid Schedule’, are to be coordinated and shall be inclusive of
other Prime Contractor’s activity. The “Final” agreed upon overall schedule of work shall be developed and maintained
by the GC for General Construction in conjunction with the Construction Manager utilizing each Prime Contractor’s
Preliminary and updated Schedule(s). Specific relationships between Contractors, sequencing of activities, phasing,
and critical “ties” of coordinated Work must be detailed on the Project Schedule. 1.All Contractors are to recognize
that the Project Schedule is of critical importance to the Owner.  All aspects of construction must reflect a ‘time is of
the essence’ construction strategy. The attached ‘Bid Schedules’ serves as a guide of critical milestone dates to the
Project. Failure to meet intermediate milestone dates will jeopardize the overall Project Schedule.  This failure will
mandate Contractor(s) to, increase staff, work overtime, or use other means to recover time, at the costs of those
Contractor(s) responsible for such delays. In addition, all costs due to delays in completion of the Work, which require
additional Custodial Overtime, Construction Management services, Architectural services, and Engineering services
beyond the Work duration in the Bid Schedule, shall be borne by Contractor(s) responsible for delays.Each Prime
Contractor shall provide the GC with all information necessary to provide these updates.

Coordination Drawings All Contracts Responsible
Cleaning During Construction All Contracts Responsible

Waste removal

All other Prime Contractors will be responsible to stockpile and place their debris in the Prime General Construction
Contractor’s containers. Each Prime Contractor is responsible for their own daily clean up, including but not limited
to collecting, moving, placing, breaking down boxes and pallets, disposing rubbish and all debris from their activities
into a dumpster supplied by the GC.

Snow Removal/ Maintenance & Repair
Temporary Utilites
Site Safety
Trenching & Backfill for Utilities
Disconnects and Removals
Cutting and Patching of Finished Surfaces
Opening & Temporary Protections
Existing Building Ceilings
Eliminated Louvers, Lintels and Windows
Storm Water/ Sanitary /Roof Drains & Piping
New Electric Service
Caulking
Interior/ Exterior Glazing
Light Pole Bases
New Transformer/ Generator and Base
Patching & Firestopping

Building Connections, Concrete, Waterproofing
Blinds & Shades in Addition

Drop Ceilings, Plaster/Lathe Ceiling/Wall Repair
Final Cleaning Provide final cleaning of all areas
Project Closeout All Contracts Responsible

This Chart is in addition to the requirements of the Contract Documents and is to be interpreted in conjunction with these documents.
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Contract # FS1 - Food Service Equipment
General Requirements All Contracts Responsible

Project Scheduling

Each contractor, prior to being awarded the contract shall prepare and submit a Preliminary Master Project Schedule
for their Work. Within (3) weeks of NTP all Prime Contractors will provide a coordinated Draft master schedule. Each
Prime’s Project Schedule is to reflect all requirements for submittals, material and equipment procurement, material
stockpiling, setting up Contractor’s staging area and surveying of existing conditions.  These Schedules, reflecting the
critical milestone dates established by the attached ‘Bid Schedule’, are to be coordinated and shall be inclusive of
other Prime Contractor’s activity. The “Final” agreed upon overall schedule of work shall be developed and maintained
by the GC for General Construction in conjunction with the Construction Manager utilizing each Prime Contractor’s
Preliminary and updated Schedule(s). Specific relationships between Contractors, sequencing of activities, phasing,
and critical “ties” of coordinated Work must be detailed on the Project Schedule. 1.All Contractors are to recognize
that the Project Schedule is of critical importance to the Owner.  All aspects of construction must reflect a ‘time is of
the essence’ construction strategy. The attached ‘Bid Schedules’ serves as a guide of critical milestone dates to the
Project. Failure to meet intermediate milestone dates will jeopardize the overall Project Schedule.  This failure will
mandate Contractor(s) to, increase staff, work overtime, or use other means to recover time, at the costs of those
Contractor(s) responsible for such delays. In addition, all costs due to delays in completion of the Work, which require
additional Custodial Overtime, Construction Management services, Architectural services, and Engineering services
beyond the Work duration in the Bid Schedule, shall be borne by Contractor(s) responsible for delays.Each Prime
Contractor shall provide the GC with all information necessary to provide these updates.

Coordination Drawings All Contracts Responsible
Cleaning During Construction All Contracts Responsible

Waste removal

All other Prime Contractors will be responsible to stockpile and place their debris in the Prime General Construction
Contractor’s containers. Each Prime Contractor is responsible for their own daily clean up, including but not limited
to collecting, moving, placing, breaking down boxes and pallets, disposing rubbish and all debris from their activities
into a dumpster supplied by the GC.

Snow Removal/ Maintenance & Repair
Temporary Utilites
Site Safety
Trenching & Backfill for Utilities

Disconnects and Removals

Selective and structural demo, GC will provide new ductwork penetrations greater than 12”x12” for the MEP Prime
Contractors in walls, ceilings, or floors, as well as any structural support necessary. Each Prime Contractor is required
to fire stop and/ or smoke stop all walls, floors, and ceilings after completion of all their own work.

Cutting and Patching of Finished Surfaces
Opening & Temporary Protections

Existing Building Ceilings

 All Primes should note there are numerous areas where the existing ceilings are remaining. This Contractor will be
required to remove and reinstall any ceilings displaced by installation of this Contractor’s Work. If open ceilings are
not replaced within a twenty-four hour period after a request by the Construction Manager, either verbal or written,
the Construction Manager will have said ceilings reinstalled and all related costs will be back charged to said
Contractor.

Eliminated Louvers, Lintels and Windows
Storm Water/ Sanitary /Roof Drains & Piping
New Electric Service
Caulking
Interior/ Exterior Glazing
Light Pole Bases
New Transformer/ Generator and Base
Patching & Firestopping

Building Connections, Concrete, Waterproofing
Blinds & Shades in Addition

Drop Ceilings, Plaster/Lathe Ceiling/Wall Repair
Final Cleaning Provide final cleaning of all areas
Project Closeout All Contracts Responsible

This Chart is in addition to the requirements of the Contract Documents and is to be interpreted in conjunction with these documents.
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Contract # FP1 - Fire Protection
General Requirements All Contracts Responsible

Project Scheduling

Each contractor, prior to being awarded the contract shall prepare and submit a Preliminary Master Project
Schedule for their Work. Within (3) weeks of NTP all Prime Contractors will provide a coordinated Draft master
schedule. Each Prime’s Project Schedule is to reflect all requirements for submittals, material and equipment
procurement, material stockpiling, setting up Contractor’s staging area and surveying of existing conditions.  These
Schedules, reflecting the critical milestone dates established by the attached ‘Bid Schedule’, are to be coordinated
and shall be inclusive of other Prime Contractor’s activity. The “Final” agreed upon overall schedule of work shall
be developed and maintained by the GC for General Construction in conjunction with the Construction Manager
utilizing each Prime Contractor’s Preliminary and updated Schedule(s). Specific relationships between Contractors,
sequencing of activities, phasing, and critical “ties” of coordinated Work must be detailed on the Project Schedule.
1.All Contractors are to recognize that the Project Schedule is of critical importance to the Owner.  All aspects of
construction must reflect a ‘time is of the essence’ construction strategy. The attached ‘Bid Schedules’ serves as a
guide of critical milestone dates to the Project. Failure to meet intermediate milestone dates will jeopardize the
overall Project Schedule.  This failure will mandate Contractor(s) to, increase staff, work overtime, or use other
means to recover time, at the costs of those Contractor(s) responsible for such delays. In addition, all costs due to
delays in completion of the Work, which require additional Custodial Overtime, Construction Management
services, Architectural services, and Engineering services beyond the Work duration in the Bid Schedule, shall be
borne by Contractor(s) responsible for delays.Each Prime Contractor shall provide the GC with all information
necessary to provide these updates.

Coordination Drawings All Contracts Responsible
Cleaning During Construction All Contracts Responsible

Waste removal

All other Prime Contractors will be responsible to stockpile and place their debris in the Prime General
Construction Contractor’s containers. Each Prime Contractor is responsible for their own daily clean up, including
but not limited to collecting, moving, placing, breaking down boxes and pallets, disposing rubbish and all debris
from their activities into a dumpster supplied by the GC.

Snow Removal/ Maintenance & Repair
Temporary Utilites
Site Safety

Trenching & Backfill for Utilities

Each MEP Prime will be responsible to survey and provide a final layout to the GC, prior to trenching. Each MEP
Prime contractor will be responsible for bedding to level the piping and testing the piping prior to back filling. For
Exterior provide bedding and piping for all new connections from building to utility service.

Disconnects and Removals

Selective and structural demo, GC will provide new ductwork penetrations greater than 12”x12” for the MEP
Prime Contractors in walls, ceilings, or floors, as well as any structural support necessary. Each Prime Contractor is
required to fire stop and/ or smoke stop all walls, floors, and ceilings after completion of all their own work.

Cutting and Patching of Finished Surfaces

Opening & Temporary Protections

Temporary protection of open curbs prior to units being installed, will be provided and maintained, by the General
Construction Contractor in cooperation of all other trades. Water infiltration as a result the HVAC or Electrical
Prime not re-protecting open roof curbs, will be the sole responsibility of that trade to reimburse the GC Prime - to
correct the temporary protection. Any damages to the interior finishes of the building, caused by water infiltration,
will be the responsibility of that Prime Contractor causing the leak, to correct the damages per the terms of the
General Conditions.

Existing Building Ceilings

 All Primes should note there are numerous areas where the existing ceilings are remaining. This Contractor will be
required to remove and reinstall any ceilings displaced by installation of this Contractor’s Work. If open ceilings are
not replaced within a twenty-four hour period after a request by the Construction Manager, either verbal or
written, the Construction Manager will have said ceilings reinstalled and all related costs will be back charged to
said Contractor.

Eliminated Louvers, Lintels and Windows
Storm Water/ Sanitary /Roof Drains & Piping
New Electric Service
Caulking
Interior/ Exterior Glazing
Light Pole Bases
New Transformer/ Generator and Base
Patching & Firestopping Provide all patching & firestopping for work of this Contract

Building Connections, Concrete, Waterproofing
Blinds & Shades in Addition

Drop Ceilings, Plaster/Lathe Ceiling/Wall Repair
Final Cleaning Provide final cleaning of all fixtures, equipment and systems installed by this Contractor.
Project Closeout All Contracts Responsible

This Chart is in addition to the requirements of the Contract Documents and is to be interpreted in conjunction with these documents.
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Contract # P1 - Plumbing
General Requirements All Contracts Responsible

Project Scheduling

Each contractor, prior to being awarded the contract shall prepare and submit a Preliminary Master Project Schedule
for their Work. Within (3) weeks of NTP all Prime Contractors will provide a coordinated Draft master schedule. Each
Prime’s Project Schedule is to reflect all requirements for submittals, material and equipment procurement, material
stockpiling, setting up Contractor’s staging area and surveying of existing conditions.  These Schedules, reflecting the
critical milestone dates established by the attached ‘Bid Schedule’, are to be coordinated and shall be inclusive of other
Prime Contractor’s activity. The “Final” agreed upon overall schedule of work shall be developed and maintained by the
GC for General Construction in conjunction with the Construction Manager utilizing each Prime Contractor’s
Preliminary and updated Schedule(s). Specific relationships between Contractors, sequencing of activities, phasing, and
critical “ties” of coordinated Work must be detailed on the Project Schedule. 1.All Contractors are to recognize that the
Project Schedule is of critical importance to the Owner.  All aspects of construction must reflect a ‘time is of the
essence’ construction strategy. The attached ‘Bid Schedules’ serves as a guide of critical milestone dates to the Project.
Failure to meet intermediate milestone dates will jeopardize the overall Project Schedule.  This failure will mandate
Contractor(s) to, increase staff, work overtime, or use other means to recover time, at the costs of those Contractor(s)
responsible for such delays. In addition, all costs due to delays in completion of the Work, which require additional
Custodial Overtime, Construction Management services, Architectural services, and Engineering services beyond the
Work duration in the Bid Schedule, shall be borne by Contractor(s) responsible for delays.Each Prime Contractor shall
provide the GC with all information necessary to provide these updates.

Coordination Drawings All Contracts Responsible
Cleaning During Construction All Contracts Responsible

Waste removal

All other Prime Contractors will be responsible to stockpile and place their debris in the Prime General Construction
Contractor’s containers. Each Prime Contractor is responsible for their own daily clean up, including but not limited to
collecting, moving, placing, breaking down boxes and pallets, disposing rubbish and all debris from their activities into
a dumpster supplied by the GC.

Snow Removal/ Maintenance & Repair

Temporary Utilites
Plumbing prime must install temporary water sevice with hose bib and winter protection for all other Prime usage.

Site Safety

Trenching & Backfill for Utilities

Each MEP Prime will be responsible to survey and provide a final layout to the GC, prior to trenching. Each MEP Prime
contractor will be responsible for bedding to level the piping and testing the piping prior to back filling. For Exterior
provide bedding and piping for all new connections from building to utility service.

Disconnects and Removals

Selective and structural demo, GC will provide new ductwork penetrations greater than 12”x12” for the MEP Prime
Contractors in walls, ceilings, or floors, as well as any structural support necessary. Each Prime Contractor is required
to fire stop and/ or smoke stop all walls, floors, and ceilings after completion of all their own work.

Cutting and Patching of Finished Surfaces

Opening & Temporary Protections

Temporary protection of open curbs prior to units being installed, will be provided and maintained, by the General
Construction Contractor in cooperation of all other trades. Water infiltration as a result the HVAC or Electrical Prime
not re-protecting open roof curbs, will be the sole responsibility of that trade to reimburse the GC Prime - to correct
the temporary protection. Any damages to the interior finishes of the building, caused by water infiltration, will be the
responsibility of that Prime Contractor causing the leak, to correct the damages per the terms of the General
Conditions.

Existing Building Ceilings

 All Primes should note there are numerous areas where the existing ceilings are remaining. This Contractor will be
required to remove and reinstall any ceilings displaced by installation of this Contractor’s Work. If open ceilings are not
replaced within a twenty-four hour period after a request by the Construction Manager, either verbal or written, the
Construction Manager will have said ceilings reinstalled and all related costs will be back charged to said Contractor.

Eliminated Louvers, Lintels and Windows

Storm Water/ Sanitary /Roof Drains & Piping

Prime will be responsible to connect to the stormwater piping 5' outside the building foundation. Conractor will be
responsible to core drill, seal and install all pipping from 5' outside the building into the building.

New Electric Service
Caulking
Interior/ Exterior Glazing
Light Pole Bases
New Transformer/ Generator and Base
Patching & Firestopping Provide all patching & firestopping for work of this Contract

Building Connections, Concrete, Waterproofing
Blinds & Shades in Addition

Drop Ceilings, Plaster/Lathe Ceiling/Wall Repair
Final Cleaning Provide final cleaning of all fixtures, equipment and systems installed by this Contractor.
Project Closeout All Contracts Responsible

This Chart is in addition to the requirements of the Contract Documents and is to be interpreted in conjunction with these documents.
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Contract # M1 - Mechanical
General Requirements All Contracts Responsible

Project Scheduling

Each contractor, prior to being awarded the contract shall prepare and submit a Preliminary Master Project Schedule for
their Work. Within (3) weeks of NTP all Prime Contractors will provide a coordinated Draft master schedule. Each Prime’s
Project Schedule is to reflect all requirements for submittals, material and equipment procurement, material stockpiling,
setting up Contractor’s staging area and surveying of existing conditions.  These Schedules, reflecting the critical milestone
dates established by the attached ‘Bid Schedule’, are to be coordinated and shall be inclusive of other Prime Contractor’s
activity. The “Final” agreed upon overall schedule of work shall be developed and maintained by the GC for General
Construction in conjunction with the Construction Manager utilizing each Prime Contractor’s Preliminary and updated
Schedule(s). Specific relationships between Contractors, sequencing of activities, phasing, and critical “ties” of
coordinated Work must be detailed on the Project Schedule. 1.All Contractors are to recognize that the Project Schedule
is of critical importance to the Owner.  All aspects of construction must reflect a ‘time is of the essence’ construction
strategy. The attached ‘Bid Schedules’ serves as a guide of critical milestone dates to the Project. Failure to meet
intermediate milestone dates will jeopardize the overall Project Schedule.  This failure will mandate Contractor(s) to,
increase staff, work overtime, or use other means to recover time, at the costs of those Contractor(s) responsible for such
delays. In addition, all costs due to delays in completion of the Work, which require additional Custodial Overtime,
Construction Management services, Architectural services, and Engineering services beyond the Work duration in the Bid
Schedule, shall be borne by Contractor(s) responsible for delays.Each Prime Contractor shall provide the GC with all
information necessary to provide these updates.

Coordination Drawings All Contracts Responsible
Cleaning During Construction All Contracts Responsible

Waste removal

All other Prime Contractors will be responsible to stockpile and place their debris in the Prime General Construction
Contractor’s containers. Each Prime Contractor is responsible for their own daily clean up, including but not limited to
collecting, moving, placing, breaking down boxes and pallets, disposing rubbish and all debris from their activities into a
dumpster supplied by the GC.

Snow Removal/ Maintenance & Repair
Temporary Utilites
Site Safety

Trenching & Backfill for Utilities

Each MEP Prime will be responsible to survey and provide a final layout to the GC, prior to trenching. Each MEP Prime
contractor will be responsible for bedding to level the piping and testing the piping prior to back filling. For Exterior
provide bedding and piping for all new connections from building to utility service.

Disconnects and Removals

Selective and structural demo, GC will provide new ductwork penetrations greater than 12”x12” for the MEP Prime
Contractors in walls, ceilings, or floors, as well as any structural support necessary. Each Prime Contractor is required to
fire stop and/ or smoke stop all walls, floors, and ceilings after completion of all their own work.

Cutting and Patching of Finished Surfaces

New Mechanical Roof Top Units and Exhaust Fans will be furnished and installed by the HVAC Prime, with final Electrical/
Fire-Alarm terminations by the Electrical Prime under separate contracts. Roof Top Curbs will be furnished, lifted/picked,
and set/installed by the HVAC Prime.  Blocking for curbs, final flashing, roof deck penetrations/openings and structural
reinforcing shall be by the GC Prime. Coordination between each trade to install the roof system in a seamless matter is
required per each Prime’s contract.

Opening & Temporary Protections

Temporary protection of open curbs prior to units being installed, will be provided and maintained, by the General
Construction Contractor in cooperation of all other trades. Water infiltration as a result the HVAC or Electrical Prime not
re-protecting open roof curbs, will be the sole responsibility of that trade to reimburse the GC Prime - to correct the
temporary protection. Any damages to the interior finishes of the building, caused by water infiltration, will be the
responsibility of that Prime Contractor causing the leak, to correct the damages per the terms of the General Conditions.

Existing Building Ceilings

 All Primes should note there are numerous areas where the existing ceilings are remaining. This Contractor will be
required to remove and reinstall any ceilings displaced by installation of this Contractor’s Work. If open ceilings are not
replaced within a twenty-four hour period after a request by the Construction Manager, either verbal or written, the
Construction Manager will have said ceilings reinstalled and all related costs will be back charged to said Contractor.

Eliminated Louvers, Lintels and Windows All ventilators and louvers will be removed so Mason Prime can infill openings.
Storm Water/ Sanitary /Roof Drains & Piping
New Electric Service
Caulking Mechanical Prime provides all caulking of louvers interior and exterior.
Interior/ Exterior Glazing
Light Pole Bases
New Transformer/ Generator and Base
Patching & Firestopping Provide all patching & firestopping for work of this Contract.

Building Connections, Concrete, Waterproofing
Blinds & Shades in Addition

Drop Ceilings, Plaster/Lathe Ceiling/Wall Repair
Final Cleaning Provide final cleaning of all fixtures, equipment and systems installed by this Contractor.
Project Closeout All Contracts Responsible

This Chart is in addition to the requirements of the Contract Documents and is to be interpreted in conjunction with these documents.
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Contract # E1 - Electrical
General Requirements All Contracts Responsible

Project Scheduling

Each contractor, prior to being awarded the contract shall prepare and submit a Preliminary Master Project Schedule for their Work.
Within (3) weeks of NTP all Prime Contractors will provide a coordinated Draft master schedule. Each Prime’s Project Schedule is to
reflect all requirements for submittals, material and equipment procurement, material stockpiling, setting up Contractor’s staging area
and surveying of existing conditions.  These Schedules, reflecting the critical milestone dates established by the attached ‘Bid
Schedule’, are to be coordinated and shall be inclusive of other Prime Contractor’s activity. The “Final” agreed upon overall schedule of
work shall be developed and maintained by the GC for General Construction in conjunction with the Construction Manager utilizing
each Prime Contractor’s Preliminary and updated Schedule(s). Specific relationships between Contractors, sequencing of activities,
phasing, and critical “ties” of coordinated Work must be detailed on the Project Schedule. 1.All Contractors are to recognize that the
Project Schedule is of critical importance to the Owner.  All aspects of construction must reflect a ‘time is of the essence’ construction
strategy. The attached ‘Bid Schedules’ serves as a guide of critical milestone dates to the Project. Failure to meet intermediate
milestone dates will jeopardize the overall Project Schedule.  This failure will mandate Contractor(s) to, increase staff, work overtime,
or use other means to recover time, at the costs of those Contractor(s) responsible for such delays. In addition, all costs due to delays
in completion of the Work, which require additional Custodial Overtime, Construction Management services, Architectural services,
and Engineering services beyond the Work duration in the Bid Schedule, shall be borne by Contractor(s) responsible for delays.Each
Prime Contractor shall provide the GC with all information necessary to provide these updates.

Coordination Drawings All Contracts Responsible
Cleaning During Construction All Contracts Responsible

Waste removal

All other Prime Contractors will be responsible to stockpile and place their debris in the Prime General Construction Contractor’s
containers. Each Prime Contractor is responsible for their own daily clean up, including but not limited to collecting, moving, placing,
breaking down boxes and pallets, disposing rubbish and all debris from their activities into a dumpster supplied by the GC.

Snow Removal/ Maintenance & Repair

Temporary Utilites

Prime Electrical contractor shall provide and keep temporary light and power operational throughout the life of the project.  Light and
power shall be turned “ON” fifteen minutes before the earliest starting time of the earliest trade, and turned “OFF” fifteen minutes
after the established quitting time of the trade which stops latest in the evening;  typical normal working hours are 7:00 am to 7:00
pm. This applies to all scheduled workdays, Monday through Saturday inclusive, which are established as regular workdays for any
trade engaged in the work, including such days that are holidays for Electricians but are regular workdays for other trades. These
services are to be kept operational until the CM determines that they are no longer required for the execution of the work. Temporary
light shall consist of a minimum of (1) bulb and cage per 10 square feet of floor space in all spaces no matter of size throughout the
existing building spaces being renovated.

Site Safety

Trenching & Backfill for Utilities

Each MEP Prime will be responsible to survey and provide a final layout to the GC, prior to trenching. Each MEP Prime contractor will
be responsible for bedding to level the piping and testing the piping prior to back filling. For Exterior provide bedding and piping for
all new connections from building to utility service.

Disconnects and Removals

Selective and structural demo, GC will provide new ductwork penetrations greater than 12”x12” for the MEP Prime Contractors in
walls, ceilings, or floors, as well as any structural support necessary. Each Prime Contractor is required to fire stop and/ or smoke stop
all walls, floors, and ceilings after completion of all their own work.

Cutting and Patching of Finished Surfaces

New Mechanical Roof Top Units and Exhaust Fans will be furnished and installed by the HVAC Prime, with final Electrical/ Fire-Alarm
terminations by the Electrical Prime under separate contracts. Roof Top Curbs will be furnished, lifted/picked, and set/installed by the
HVAC Prime.  Blocking for curbs, final flashing, roof deck penetrations/openings and structural reinforcing shall be by the GC Prime.
Coordination between each trade to install the roof system in a seamless matter is required per each Prime’s contract.

Opening & Temporary Protections

Temporary protection of open curbs prior to units being installed, will be provided and maintained, by the General Construction
Contractor in cooperation of all other trades. Water infiltration as a result the HVAC or Electrical Prime not re-protecting open roof
curbs, will be the sole responsibility of that trade to reimburse the GC Prime - to correct the temporary protection. Any damages to the
interior finishes of the building, caused by water infiltration, will be the responsibility of that Prime Contractor causing the leak, to
correct the damages per the terms of the General Conditions.

Existing Building Ceilings

 All Primes should note there are numerous areas where the existing ceilings are remaining. This Contractor will be required to remove
and reinstall any ceilings displaced by installation of this Contractor’s Work. If open ceilings are not replaced within a twenty-four hour
period after a request by the Construction Manager, either verbal or written, the Construction Manager will have said ceilings
reinstalled and all related costs will be back charged to said Contractor.

Eliminated Louvers, Lintels and Windows
Storm Water/ Sanitary /Roof Drains & Piping
New Electric Service Provide bedding and conduit / wire for new electric service from building to utility connection.
Caulking
Interior/ Exterior Glazing

Light Pole Bases

Provide all trenching and coordination with the Prime Electrical Contractor for the installation new concrete bases for the light
towers, lighting/lights, and rigging; The Prime Electrical Contractor will be responsible to provide electrical provisions and final
connection to each Light Pole.

New Transformer/ Generator and Base Provide transformer and base as per Utility Requirements.
Patching & Firestopping Provide all patching & firestopping for work of this Contract.

Building Connections, Concrete, Waterproofing
Blinds & Shades in Addition Provide all blinds and shades, material and labor. Coordinate with GC for all motorized shades

Drop Ceilings, Plaster/Lathe Ceiling/Wall Repair
Final Cleaning Provide final cleaning of all fixtures, equipment and systems installed by this Contractor.
Project Closeout All Contracts Responsible

This Chart is in addition to the requirements of the Contract Documents and is to be interpreted in conjunction with these documents.
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Contract # L1 - Site Development Playfield & Courtyard
General Requirements All Contracts Responsible

Project Scheduling

Each contractor, prior to being awarded the contract shall prepare and submit a Preliminary Master Project
Schedule for their Work. Within (3) weeks of NTP all Prime Contractors will provide a coordinated Draft master
schedule. Each Prime’s Project Schedule is to reflect all requirements for submittals, material and equipment
procurement, material stockpiling, setting up Contractor’s staging area and surveying of existing conditions.
These Schedules, reflecting the critical milestone dates established by the attached ‘Bid Schedule’, are to be
coordinated and shall be inclusive of other Prime Contractor’s activity. The “Final” agreed upon overall schedule
of work shall be developed and maintained by the GC for General Construction in conjunction with the
Construction Manager utilizing each Prime Contractor’s Preliminary and updated Schedule(s). Specific
relationships between Contractors, sequencing of activities, phasing, and critical “ties” of coordinated Work
must be detailed on the Project Schedule. 1.All Contractors are to recognize that the Project Schedule is of
critical importance to the Owner.  All aspects of construction must reflect a ‘time is of the essence’ construction
strategy. The attached ‘Bid Schedules’ serves as a guide of critical milestone dates to the Project. Failure to meet
intermediate milestone dates will jeopardize the overall Project Schedule.  This failure will mandate
Contractor(s) to, increase staff, work overtime, or use other means to recover time, at the costs of those
Contractor(s) responsible for such delays. In addition, all costs due to delays in completion of the Work, which
require additional Custodial Overtime, Construction Management services, Architectural services, and
Engineering services beyond the Work duration in the Bid Schedule, shall be borne by Contractor(s) responsible
for delays.Each Prime Contractor shall provide the GC with all information necessary to provide these updates.

Coordination Drawings All Contracts Responsible
Cleaning During Construction All Contracts Responsible

Waste removal

All other Prime Contractors will be responsible to stockpile and place their debris in Constructioncontainers.
Each Prime Contractor is responsible for their own daily clean up, including but not limited to collecting,
moving, placing, breaking down boxes and pallets, disposing rubbish and all debris from their activities into a
dumpster.

Snow Removal/ Maintenance & Repair
Temporary Utilites
Site Safety

Trenching & Backfill for Utilities
Provide all trenching and backfill & concrete outside of the building footprint pertaining to the play field and
courtyard

Disconnects and Removals
Courtyard removals of all site work adjacent to the existing building including trees, walks, etc. but not
including steps attached to the existing building.

Cutting and Patching of Finished Surfaces
Opening & Temporary Protections
Existing Building Ceilings
Eliminated Louvers, Lintels and Windows
Storm Water/ Sanitary /Roof Drains & Piping
New Electric Service Provide all trenching and backfill outside of the building footprint.
Caulking Provide all trenching and backfill outside of the building footprint.
Interior/ Exterior Glazing
Light Pole Bases
New Transformer/ Generator and Base
Patching & Firestopping

Building Connections, Concrete, Waterproofing
Blinds & Shades in Addition

Drop Ceilings, Plaster/Lathe Ceiling/Wall Repair
Final Cleaning Provide final cleaning of all fixtures, equipment and systems installed by this Contractor.
Project Closeout All Contracts Responsible

This Chart is in addition to the requirements of the Contract Documents and is to be interpreted in conjunction with these documents.
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SECTION 011011 - REGULATIONS OF THE COMMISSIONER OF EDUCATION - 8 NYCRR 
155.5 - UNIFORM SAFETY STANDARDS FOR SCHOOL CONSTRUCTION AND 
MAINTENANCE PROJECTS   

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes Regulations of the Commissioner of Education - 8 NYCRR 155.5 - 
Uniform Safety Standards for School Construction and Maintenance Projects.  

1.2 REGULATIONS OF THE COMMISSIONER OF EDUCATION - 8 NYCRR 155.5 - 
UNIFORM SAFETY STANDARDS FOR SCHOOL CONSTRUCTION AND 
MAINTENANCE PROJECTS 

A. This Article indicates requirements for school construction and maintenance projects 
required under New York Codes Rules and Regulations, Regulations of the 
Commissioner of Education, Part 155, Section 155.5, and are binding on all Contracts 
of this Project. 

B. The occupied portion of the school building shall always comply with the minimum 
requirements necessary to maintain a certificate of occupancy. 

C. Comply with general safety and security standards for construction projects as follows: 

1. Store all construction materials in a safe and secure manner. 
2. Provide and maintain fences around construction supplies or debris. 
3. Maintain all gates locked at all times when school is in session, unless a worker 

is in attendance to prevent unauthorized entry. 
4. Provide overhead protection during exterior renovation work, for any sidewalks or 

areas immediately beneath the work site, or fence off such areas and provide 
with warning signs to prevent entry.  

5. Provide all workers with photo-identification badges that are required to be worn 
at all times for identification and security purposes while working at the project 
site. 

D. Separation of Construction Areas from Occupied Spaces: Separate construction areas 
which are under the control of a contractor and therefore not occupied by district staff 
or students from occupied areas. Provide dust proof partitions to prevent dust and 
contaminants into occupied parts of the building.  Provide periodic inspection and 
repairs of the containment barriers to prevent exposure to dust or contaminants. 
Gypsum board must be used in exit ways or other areas that require fire rated 
separation.  Heavy duty plastic sheeting may be used only for a vapor, fine dust or air 
infiltration barrier, and shall not be used to separate occupied spaces from construction 
areas. 

1. Workers may not use corridors, stairs or elevators designated for students or 
school staff.  
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2. Large amounts of debris must be removed by using enclosed chutes or a similar 
sealed system. No movement of debris through halls of occupied spaces of the 
building is permitted.  No material shall be dropped or thrown outside the walls of 
the building. 

3. Clean all occupied parts of the building affected by renovation activity at the 
close of each workday.  Maintain required health, safety and educational 
capabilities at all times for school buildings occupied during a construction project 
when classes are in session. 

E. Exiting:  Maintain all building exits during construction.   Comply with exiting plans 
incorporated in the Construction Documents.   If exiting is modified other than as 
shown on the Contract Documents, provide a plan for Architect’s review detailing how 
exiting required by the applicable building code will be maintained during construction.  
The plan shall indicate temporary construction required to isolate construction 
equipment, materials, people, dust, fumes, odors, and noise during the construction 
period.  Temporary construction details shall meet code-required fire ratings for 
separation and corridor enclosure.  At a minimum, required exits, temporary stairs, 
ramps, exit signs, and door hardware shall be provided at all times. 

F. Ventilation: Comply with the ventilation plan incorporated in the Construction 
Documents.  The plan shall indicate ductwork which must be rerouted, disconnected, 
or capped in order to prevent contaminants from the construction area from entering 
the occupied areas of the building. The plan shall also indicate how required ventilation 
to occupied spaces affected by construction will be maintained during the project.  

G. Fire and Hazard Prevention:  Areas of buildings under construction that are to remain 
occupied shall maintain a certificate of occupancy. In addition, the following shall be 
strictly enforced:  

1. No smoking is allowed on public school property, including construction areas.  
2. During construction daily inspections of district occupied areas shall be 

conducted by the Contractor's personnel to assure that construction materials, 
equipment or debris do not block fire exits or emergency egress windows. 

3. Proper operation of fire extinguishers, fire alarm, and smoke/fire detection 
systems shall be maintained throughout the project. 

H. Noise Abatement During Construction Activities: Contain noise from construction 
operations so as to not produce noise in excess of 60 dba in occupied spaces when 
school is in session, or schedule work for times when the building or affected building 
spaces are not occupied (school is not in session), or provide acoustical abatement 
measures to reduce noise to acceptable levels. 

1. Noise level measurements (dba) shall be taken with a type 2 sound level meter in 
the occupied space in a location closest to the source of the noise. 

I. Control of Chemical Fumes, Gases, and Other Contaminants during Construction and 
Maintenance Projects:  Control exhaust fumes from welding, gasoline engines, roofing, 
paving, painting, VOC fumes, or other fumes to assure they do not enter occupied 
portions of the building or fresh air intakes. 
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1. Schedule, cure or ventilate materials and activities to allow for "off-gassing" of 
volatile organic compounds introduced during construction before occupancy of 
school. Specific attention is warranted for materials and activities including, but 
not limited to, glues, paint, furniture, carpeting, wall coverings, and drapery.  

a. Air out building materials or furnishings which "off-gas" chemical fumes, 
gases, or other contaminants in one of the following manners:   
1) Air out in a well-ventilated heated warehouse before they are brought 

to the project for installation.  
2) Air out installed products in accordance with the manufacturer's 

recommended "off-gassing" periods by allowing this period of time to 
elapse prior to Substantial Completion date. 

b. If the work will generate toxic gases that cannot be contained in an isolated 
area, the work must be done when school classes and programs are not in 
session.  The building must be properly ventilated and the material must be 
given proper time to cure or "off-gas" before re-occupancy. 

2. Manufacturer's Material Safety Data Sheets (MSDS) shall be maintained at the 
site for all products used in the project.  MSDS must be provided to anyone who 
requests them.  

J. Large and small asbestos abatement projects as defined by 12NYCRR56 shall not be 
performed while the building is occupied.   Note, It is The State Education 
Department’s interpretation that the term "building", as referenced in this Paragraph, 
means a wing or major section of a building that can be completely isolated from the 
rest of the building with sealed non combustible construction. The isolated portion of 
the building must contain exits that do not pass through the occupied portion and 
ventilation systems must be physically separated and sealed at the isolation barrier. 

1. Exterior work such as roofing, flashing, siding, or soffit work may be performed 
on occupied buildings provided proper variances are in place as required, and 
complete isolation of ventilation systems and at windows is provided. Care must 
be taken to schedule work so that classes are not disrupted by noise or visual 
distraction. 

K. Lead-Based Paint Sampling and Analysis Notification:  Surfaces containing lead will 
not be disturbed during construction. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 011011 
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SECTION 012200 - UNIT PRICES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for unit prices. 

1.2 DEFINITIONS 

A. Unit price is a price per unit of measurement for materials, equipment, or services, or a 
portion of the Work, added to or deducted from the Contract Sum by appropriate 
modification, if the scope of Work or estimated quantities of Work required by the 
Contract Documents are increased or decreased. 

1.3 PROCEDURES 

A. Unit prices include all necessary material, plus cost for delivery, installation, insurance, 
applicable taxes, overhead, and profit. 

B. Measurement and Payment: See individual Specification Sections for work that 
requires establishment of unit prices. Methods of measurement and payment for unit 
prices are specified in those Sections. 

C. Owner reserves the right to reject Contractor's measurement of work-in-place that 
involves use of established unit prices and to have this work measured, at Owner's 
expense, by an independent surveyor acceptable to Contractor. 

D. List of Unit Prices: A schedule of unit prices is included in Part 3. Specification Sections 
referenced in the schedule contain requirements for materials described under each 
unit price. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 SCHEDULE OF UNIT PRICES  

A. Unit Price No. 1 - Abatement of Floor Tile and Underlying Mastic: All work required for 
abatement of floor tile and underlying mastic. 

1. Unit of Measurement: Per square foot, measured in place.  
2. Base Bid includes amounts as indicated on Drawings. 
3. Applicable to Contract G2 
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B. Unit Price No. 2 - Abatement of Glazing Compound: All work required for abatement of 
glazing compound. 

1. Unit of Measurement: Per linear foot, measured in place.  
2. Base Bid includes amounts as indicated on Drawings. 
3. Applicable to Contract G2 

C. Unit Price No. 3 - Abatement of Exterior Window Caulking and Sealants: All work 
required for abatement of exterior window caulking and sealants. 

1. Unit of Measurement: Per linear foot, measured in place.  
2. Base Bid includes amounts as indicated on Drawings. 
3. Applicable to Contract G2 

D. Unit Price No. 4 - Re-Mobilization Outside of Base Bid Work: All work required for re-
mobilization outside of Base Bid work. 

1. Unit of Measurement: Per occurrance, measured in place.  
2. Base Bid includes amounts as indicated on Drawings. 
3. Applicable to Contract G2 

E. Unit Price No. 5 - Asphalt Pavement: All work required for provision of full depth 
asphalt pavement, as indicated on the Drawings.  

1. Unit of Measurement: Per square foot, measured in place.  
2. Base Bid includes amounts as indicated on Drawings. 
3. Applicable to Contract G1  

F. Unit Price No. 6 – Concrete Sidewalk: All work required for provision of full depth 
concrete sidewalk, as indicated on the Drawings.  

1. Unit of Measurement: Per square foot, measured in place.  
2. Base Bid includes amounts as indicated on Drawings. 
3. Applicable to Contract G1  

G. Unit Price No. 7 – Concrete Curb: All work required for provision of concrete curb, as 
indicated on the Drawings.  

1. Unit of Measurement: Per linear foot, measured in place.  
2. Base Bid includes amounts as indicated on Drawings. 
3. Applicable to Contract G1  

H. Unit Price No. 8 - Removal and Replacement of Unsuitable Soil: All work required for 
removal and disposal of unsuitable soil and replacement with structural fill, as indicated 
on the Drawings.  

1. Unit of Measurement: Per cubic yard, measured in place.  
2. Base Bid includes amounts as indicated on Drawings. 
3. Applicable to Contract G1 and L1 
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I. Unit Price No. 9 - Soil Remediation: All work required for providing soil remediation 
(removal and disposal) - ash, as indicated on the Drawings.  

1. Unit of Measurement: Per cubic yard, measured in place.  
2. Base Bid includes amounts as indicated on Drawings 
3. Applicable to Contract G1 and L1 

J. Unit Price No. 10 - Clean Crushed Stone: All work required for providing 2" clean 
crushed stone, as indicated on the Drawings.  

1. Unit of Measurement: Per cubic yard, measured in place.  
2. Base Bid includes amounts as indicated on Drawings 
3. Applicable to Contract G1  

K. Unit Price No. 11 - Item 4 Subbase: All work required for providing Item 4 subbase, as 
indicated on the Drawings.  

1. Unit of Measurement: Per cubic yard, measured in place.  
2. Base Bid includes amounts as indicated on Drawings 
3. Applicable to Contract G1  

L. Unit Price No. 12 - Construction Fencing: All work required for providing construction 
fencing beyond what is shown, as indicated on the Drawings.  

1. Unit of Measurement: Per linear foot, measured in place.  
2. Base Bid includes amounts as indicated on Drawings 
3. Applicable to Contract G1  

M. Unit Price No 13 - Repoint Brick Masonry: All work required for repointing of brick 
masonry.  

1. Unit of Measurement: Per 10 square feet, measured in place.  
2. Base Bid includes amounts as indicated on Drawings 
3. Applicable to Contract G3  

N. Unit Price No 14 - Repoint Stone Masonry: All work required for repointing of stone 
masonry.  

1. Unit of Measurement: Per 10 square feet, measured in place.  
2. Base Bid includes amounts as indicated on Drawings 
3. Applicable to Contract G3  

O. Unit Price No 15 - Replace Brick Masonry: All work required for replacement of 
damaged brick masonry.  

1. Unit of Measurement: Per each brick.  
2. Base Bid includes amounts as indicated on Drawings 
3. Applicable to Contract G3  
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P. Unit Price No 16 - Replace Expansion Joint Material: All work required for replacement 
of expansion joint material.  

1. Unit of Measurement: Per linear foot, measured in place.  
2. Base Bid includes amounts as indicated on Drawings 
3. Applicable to Contract G3  

Q. Unit Price No 17 - Clean Masonry: All work required for masonry cleaning.  

1. Unit of Measurement: Per 10 square feet, measured in place.  
2. Base Bid includes amounts as indicated on Drawings 
3. Applicable to Contract G3  

R. Unit Price No 18 - Replace Lintels: All work required for replacement of lintels (4" x 3" x 
5/16", 5'-6" long).  

1. Unit of Measurement: Per each lintel.  
2. Base Bid includes amounts as indicated on Drawings 
3. Applicable to Contract G3  

S. Unit Price No. 19 - Slate Window Stools Replacement: All work required for replacing 
slate window stools, as indicated on the Drawings.  

1. Unit of Measurement: Per each stool, measured in place.  
2. Base Bid includes amounts as indicated on Drawings 
3. Applicable to Contract G1  

T. Unit Price No. 20 - Window Shades Replacement: All work required for replacing single 
roller window shades, as indicated on the Drawings.  

1. Unit of Measurement: Per square foot, measured in place.  
2. Base Bid includes amounts as indicated on Drawings 
3. Applicable to Contract G1  

U. Unit Price No. 21 - Plaster and Lath Repair at Wall: All work required for repairing 
plaster and lath wall finish. 

1. Unit of Measurement: Per square foot, measured in place.  
2. Base Bid includes amounts as indicated on Drawings 
3. Applicable to Contract G1 

V. Unit Price No. 22 - Plaster and Lath Repair at Ceiling: All work required for repairing 
plaster and lath ceiling finish. 

1. Unit of Measurement: Per square foot, measured in place.  
2. Base Bid includes amounts as indicated on Drawings 
3. Applicable to Contract G1 
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W. Unit Price No. 23 - CMU Wall Infill: All work required for 8" reinforced, fully grouted 
CMU wall infill. 

1. Unit of Measurement: Per square foot, measured in place.  
2. Base Bid includes amounts as indicated on Drawings 
3. Applicable to Contract G1 and G3 

X. Unit Price No. 24 - Concrete Slab Repair for Openings 0" to 4" in Diameter: All work 
required for repairing concrete slab openings 0" to 4" in diameter. 

1. Unit of Measurement: Per opening, measured in place.  
2. Base Bid includes amounts as indicated on Drawings 
3. Applicable to Contract G1 

Y. Unit Price No. 25 - Concrete Slab Repair for Openings 4" to 12" in Diameter: All work 
required for repairing concrete slab openings 4" to 12" in diameter. 

1. Unit of Measurement: Per opening, measured in place.  
2. Base Bid includes amounts as indicated on Drawings 
3. Applicable to Contract G1 

Z. Unit Price No. 26 - Concrete Slab Repair for Openings 12" to 16" in Diameter: All work 
required for repairing concrete slab openings 12" to 16" in diameter. 

1. Unit of Measurement: Per opening, measured in place.  
2. Base Bid includes amounts as indicated on Drawings 
3. Applicable to Contract G1 

AA. Unit Price No. 27 - Roof Deck Infill: All work required for roof deck infill. 

1. Unit of Measurement: Per square foot, measured in place.  
2. Base Bid includes amounts as indicated on Drawings 
3. Applicable to Contract G1  

BB. Unit Price No. 28 - Temporary Type 1 Wall: All work required for temporary Type 1 wall 
(one hour fire rated) 

1. Unit of Measurement: Per square foot, measured in place.  
2. Base Bid includes amounts as indicated on Drawings 
3. Applicable to Contract G1  

CC. Unit Price No. 29 - Wood Floor Refinishing: All work required for refinishing existing 
wood flooring. 

1. Unit of Measurement: Per square foot, measured in place.  
2. Base Bid includes amounts as indicated on Drawings 
3. Applicable to Contract G7  
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DD. Unit Price No. 30: Terrazzo Flooring Replacement: All work required for provision of 
terrazzo flooring removal, substrate preparation and replacement.   

1. Unit of Measurement: Per square foot, measured in place.  
2. Base Bid includes amounts as indicated on Drawings. 
3. Applicable to Contract G1 and G7. 

EE. Unit Price No. 31: Terrazzo Base Replacement: All work required for terrazzo base 
replacement.   

1. Unit of Measurement: Per linear foot, measured in place.  
2. Base Bid includes amounts as indicated on Drawings 
3. Applicable to Contract G1 and G7. 

FF. Unit Price No. 32: Control Joint Installation: All work required for installation of control 
joints.   

1. Unit of Measurement: Per linear foot, measured in place.  
2. Base Bid includes amounts as indicated on Drawings 
3. Applicable to Contract G1 and G7 

GG. Unit Price No. 33: VCT Flooring Replacement: All work required for replacement of 
VCT flooring.   

1. Unit of Measurement: Per square foot, measured in place. 
2. Base Bid includes amounts as indicated on Drawings 
3. Applicable to Contract G1 and G7.  

HH. Unit Price No. 34: ACT and Grid Replacement: All work required for replacement of 
ACT and grid at ceiling.   

1. Unit of Measurement: Per square foot, measured in place. 
2. Base Bid includes amounts as indicated on Drawings 
3. Applicable to Contract G1 

II. Unit Price No. 35: ACT Tile Replacement: All work required for replacement of ACT tile 
at ceiling.   

1. Unit of Measurement: Per carton, measured in place. 
2. Base Bid includes amounts as indicated on Drawings 
3. Applicable to Contract G1 

END OF SECTION 012200 
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SECTION 012300 - ALTERNATES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for alternates. 

1.2 DEFINITIONS 

A. Alternate: An amount proposed by bidders and stated on the Bid Form for certain work 
defined in the bidding requirements that may be added to or deducted from the base 
bid amount if Owner decides to accept a corresponding change either in the amount of 
construction to be completed or in the products, materials, equipment, systems, or 
installation methods described in the Contract Documents. 

1. Alternates described in this Section are part of the Work only if enumerated in the 
Agreement. 

2. The cost or credit for each alternate is the net addition to or deduction from the 
Contract Sum to incorporate alternate into the Work. No other adjustments are 
made to the Contract Sum. 

1.3 PROCEDURES 

A. Coordination: Revise or adjust affected adjacent work as necessary to completely 
integrate work of the alternate into Project. 

1. Include as part of each alternate, miscellaneous devices, accessory objects, and 
similar items incidental to or required for a complete installation whether or not 
indicated as part of alternate. 

B. Notification: Immediately following award of the Contract, notify each party involved, in 
writing, of the status of each alternate. Indicate if alternates have been accepted, 
rejected, or deferred for later consideration. Include a complete description of 
negotiated revisions to alternates. 

C. Execute accepted alternates under the same conditions as other work of the Contract. 

D. Schedule: A schedule of alternates is included at the end of this Section. Specification 
Sections referenced in schedule contain requirements for materials necessary to 
achieve the work described under each alternate. 
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PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION  

3.1 SCHEDULE OF ALTERNATES 

A. Alternate #S1 (ADD ALTERNATE) PLAY AREAS (FIELD AND COURTS):  State the 
amount to be added to the Base Bid for additional work as shown on Landscape & Civil 
drawings. Additional underground filtration chambers are required. Base Bid includes  
exterior work on the South side of the building as shown on Civil drawings.  

B. Alternate #S2 (ADD ALTERNATE) COURTYARD IMPROVEMENTS:  State the 
amount to be added to the Base Bid for additional work as shown on Drawing L400. 
Base Bid includes work shown on L400.    

C. Alternate #A1 (ADD ALTERNATE) CENTRAL PREP FITOUT:  State the amount to be 
added to the Base Bid for additional work as shown on the Drawings. Base Bid 
includes no architectural work except structure, firesafing, suitable fill & gravel subbase 
to underside of slab, exterior walls & corridor wall assemblies within outlined area as 
shown in plans – Elevator B, Fire Pump G76, Stair C, Stair P, Vest G72, all doors into 
kitchen are base bid (exception: door G70z). All duct risers from first floor above. Cap 
ducts below first floor slab. Provide exhaust & intake piping for domestic hot water 
heater. Provide associated roof equipment curbs and cap. Install panelboards & branch 
circuitry as indicated. No Food Service Work in Central Prep Commissary. 

D. Alternate #A2 (ADD ALTERNATE) CORRIDOR TERRAZZO: State the amount to be 
added to the Base Bid for providing terrazzo w/ terrazzo saddles as scheduled. Base 
Bid includes porcelain tile with stone saddles as scheduled.  

E. Alternate #A3 (ADD ALTERNATE) CAFETERIA TERRAZZO (CAFETERIA, 
SERVERY, AND CORRIDOR C111): State the amount to be added to the Base Bid for 
providing terrazzo w/ terrazzo saddles as scheduled. Base Bid includes porcelain tile 
with stone saddles as scheduled. 

F. Alternate #R1 (ADD ALTERNATE) PRE-ENGINEERING (TECH) AREA A 
RENOVATIONS: State the amount to be added to the Base Bid for additional 
renovation work as shown on the Drawings. Base Bid includes no architectural work 
within outlined area except as required to connect to classroom addition corridor.  No 
mechanical work within outlined area except refrigerant piping to roof & cap. Provide 
roof duct penetrations & cap. Refeed HVAC equipment from new panel as indicated. 

G. Alternate #R2 (ADD ALTERNATE) PRE-ENGINEERING (TECH) AREA C 
RENOVATIONS: State the amount to be added to the Base Bid for additional 
renovation work as shown on the Drawings. Base Bid includes no architectural work 
within outlined area except as required to connect to classroom addition corridor. Patch 
& match existing finishes. No mechanical work within outlined area except to run 
refrigerant piping to roof & cap. Provide associated refrigerant piping as shown up 
through roof & cap. Refeed all electrical loads from new panel as indicated. 
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H. Alternate #R3 (ADD ALTERNATE) WEST ROOMS RENOVATIONS (MAIN OFFICE, 
NURSE AND CLASSROOMS BETWEEN STAIR F AND STAIR G): State the amount 
to be added to the Base Bid for additional renovation work as shown on the Drawings. 
Base Bid includes shaft assemblies as shown on the drawings in rooms 307, 309, 207 
& 209. Limited removal of existing casework as required to construct shafts. In 
classrooms 307, 309, 207 & 209 provide ceilings, lighting & ceiling mounted devices as 
shown on the drawings. All duct risers from second floor above. Cap ducts below 
second floor slab. Provide rescue assistance system as shown. Refeed panels as 
indicated. Install branch circuitry associated with 2nd & 3rd floor mechanical 
equipment. 

I. Alternate #R4 (ADD ALTERNATE) CORRIDOR WALL TILE AND WOOD TRIM 
(SHPO): State the amount to be added to the Base Bid for providing corridor wall tile & 
wood trim detailing as shown & scheduled on the drawings within renovation areas. 
Infill existing display cases as shown.  Base Bid includes existing corridor glazed unit 
tile wainscot to remain where existing walls are to remain. Existing display cases to 
remain. Infill existing corridor wall at MEP removals, finish to match existing. Provide 
wall tile as scheduled at new corridor walls & openings. 

 
 
END OF SECTION 012300 
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SECTION 012500 - SUBSTITUTION PROCEDURES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for substitutions. 

B. Related Requirements: 

1. Section 012300 "Alternates" for products selected under an alternate. 

2. Section 016000 "Product Requirements" for requirements for submitting 
comparable product submittals for products by listed manufacturers. 

1.2 DEFINITIONS 

A. Substitutions:  Changes in products, materials, equipment, and assemblies which 
deviate from the requirements of the Contract Documents and proposed by Contractor 
which the Contractor deems will perform the same function and have equal 
capabilities, service life, economy of operations, and suitability for the intended 
purpose. 

 

1. Substitutions for Cause:  Changes proposed by Contractor that are required due 
to changed Project conditions, such as unavailability of product, regulatory 
changes, or unavailability of required warranty terms. 

2. Substitutions for Convenience:  Changes proposed by Contractor or Owner that 
are not required in order to meet other Project requirements but may offer 
advantage to Contractor or Owner. 

1.3 ACTION SUBMITTALS 

A. Substitution Requests:  Submit requests for consideration.  Identify product or 
fabrication or installation method to be replaced.  Include Specification Section number 
and title and Drawing numbers and titles. 

1. Substitution Request Form:  Use the electronic version of form included as an 
attachment to this Section; submit in portable document format (.pdf). 

2. Documentation:  Show compliance with requirements for substitutions and the 
following, as applicable: 

a. Statement indicating why specified product or fabrication or installation 
cannot be provided, if applicable. 

b. Coordination information, including a list of changes or revisions needed to 
other parts of the Work and to construction performed by Owner and 
separate contractors, that will be necessary to accommodate proposed 
substitution. 
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c. Detailed comparison of significant qualities of proposed substitution with 
those of the Work specified.  Include annotated copy of applicable 
Specification Section.  Significant qualities may include attributes such as 
performance, weight, size, durability, visual effect, sustainable design 
characteristics, warranties, and specific features and requirements 
indicated.  Indicate deviations, if any, from the Work specified. 

d. Product Data, including drawings and descriptions of products and 
fabrication and installation procedures in .pdf format. 

e. Samples, where applicable or requested. 

f. Certificates and qualification data, where applicable or requested. 

g. List of similar installations for completed projects with project names and 
addresses and names and addresses of architects and owners. 

h. Material test reports from a qualified testing agency indicating and 
interpreting test results for compliance with requirements indicated. 

i. Research reports evidencing compliance with building code in effect for 
Project, from ICC-ES  

j. Detailed comparison of Contractor's construction schedule using proposed 
substitution with products specified for the Work, including effect on the 
overall Contract Time.  If specified product or method of construction 
cannot be provided within the Contract Time, include letter from 
manufacturer, on manufacturer's letterhead, stating date of receipt of 
purchase order, lack of availability, or delays in delivery. 

k. Cost information, including a proposal of change, if any, in the Contract 
Sum. 

l. Contractor's certification that proposed substitution complies with 
requirements in the Contract Documents except as indicated in substitution 
request, is compatible with related materials, and is appropriate for 
applications indicated. 

m. Contractor's waiver of rights to additional payment or time that may 
subsequently become necessary because of failure of proposed 
substitution to produce indicated results. 

3. Architect's Action:  If necessary, Architect will request additional information or 
documentation for evaluation within seven days of receipt of a request for 
substitution.  Architect will notify Contractor of acceptance or rejection of 
proposed substitution within 15 days of receipt of request, or seven days of 
receipt of additional information or documentation, whichever is later. 

a. Forms of Acceptance:  Change Order. 

1.4 QUALITY ASSURANCE 

A. Compatibility of Substitutions:  Investigate and document compatibility of proposed 
substitution with related products and materials.  Engage a qualified testing agency to 
perform compatibility tests recommended by manufacturers. 

1.5 PROCEDURES 

A. Coordination:  Revise or adjust affected work as necessary to integrate work of the 
approved substitutions. 
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PART 2 - PRODUCTS 

2.1 SUBSTITUTIONS 

A. Substitutions for Cause:  Submit requests for substitution immediately on discovery of 
need for change, but not later than 15 days after Notice of Award. 

1. Conditions:  Architect will consider Contractor's request for substitution when the 
following conditions are satisfied.  If the following conditions are not satisfied, 
Architect will return requests without action, except to record noncompliance with 
these requirements: 

a. Requested substitution is consistent with the Contract Documents and will 
produce indicated results. 

b. Requested substitution does not require revisions to the Contract 
Documents. 

c. Substitution request is fully documented and properly submitted. 

d. Requested substitution will not adversely affect Contractor's construction 
schedule. 

e. Requested substitution has received necessary approvals of authorities 
having jurisdiction. 

f. Requested substitution is compatible with other portions of the Work. 

g. Requested substitution has been coordinated with other portions of the 
Work. 

h. Requested substitution provides specified or superior warranty. 

i. Proposed substitution will have no adverse effect on other trades and will 
not affect or delay progress schedule; or if requested substitution involves 
more than one contractor, requested substitution has been coordinated 
with other portions of the Work, is uniform and consistent, is compatible 
with other products, and is acceptable to all contractors involved. 

j. Proposed substitution has been fully investigated and determined to be 
equal or superior in all respects to specified product. 

k. Maintenance service and source of replacement parts, as applicable, is 
available similar to the specified product. 

l. Cost data as stated above is complete.  Claims for additional costs related 
to accepted substitution which may subsequently become apparent are to 
be waived. 

m. Proposed substitution does not affect dimensions and functional 
clearances. 

n. Coordination, installation, and changes in the Work as necessary for 
accepted substitution will be complete in all respects. 

B. Substitutions for Convenience:  Architect will consider requests for substitution if 
received within 15 days after the Notice of Award.  Requests received after that time 
may be considered or rejected at discretion of Architect. 

1. Conditions:  Architect will consider Contractor's request for substitution when the 
following conditions are satisfied.  If the following conditions are not satisfied, 
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Architect will return requests without action, except to record noncompliance with 
these requirements: 

a. Requested substitution offers Owner a substantial advantage in cost, time, 
energy conservation, or other considerations, after deducting additional 
responsibilities Owner must assume.  Owner's additional responsibilities 
may include compensation to Architect for redesign and evaluation 
services, increased cost of other construction by Owner, and similar 
considerations. 

b. Requested substitution does not require revisions to the Contract 
Documents or, if revisions are required, the Contractor acknowledges that 
the cost of the Architect’s redesign fee will be deducted from the Contract 
Price. 

c. Requested substitution is consistent with the Contract Documents and will 
produce indicated results. 

d. Substitution request is fully documented and properly submitted. 

e. Requested substitution will not adversely affect Contractor's construction 
schedule. 

f. Requested substitution has received necessary approvals of authorities 
having jurisdiction. 

g. Requested substitution is compatible with other portions of the Work. 

h. Requested substitution has been coordinated with other portions of the 
Work. 

i. Requested substitution provides specified or superior warranty. 

j. Proposed substitution will have no adverse effect on other trades and will 
not affect or delay progress schedule; or if requested substitution involves 
more than one contractor, requested substitution has been coordinated 
with other portions of the Work, is uniform and consistent, is compatible 
with other products, and is acceptable to all contractors involved. 

k. Proposed substitution has been fully investigated and determined to be 
equal or superior in all respects to specified product. 

l. Maintenance service and source of replacement parts, as applicable, is 
available similar to the specified product. 

m. Cost data as stated above is complete.  Claims for additional costs related 
to accepted substitution which may subsequently become apparent are to 
be waived. 

n. Proposed substitution does not affect dimensions and functional 
clearances. 

o. Coordination, installation, and changes in the Work as necessary for 
accepted substitution will be complete in all respects 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 012500 

ATTACHMENT: SUBSTITUTION REQUEST FORM  
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SUBSTITUTION REQUEST FORM 
 

To:    Project: 

   

   

   

 

Section Page Paragraph Specified Item 

    

 

THE UNDERSIGNED REQUESTS CONSIDERATION OF THE FOLLOWING SUBSTITUTION: 

Attached data shall include, in a tabular format to provide a line by line comparison - product description, specifications, 

drawings, photographs, performance and laboratory tests and the like with applicable portions of said data clearly 

identified. 
 
FURTHER, The Proposed Substitution WILL  (OR WILL NOT) Affect: 

Dimensions indicated on the drawings?_____________________________________________________ 

Wiring, piping, ductwork, or other building services indicated on the drawings?____________________ 

Other trades and abutting or interconnection work? ___________________________________________ 

Manufacturer's guarantees and warranties? _________________________________________________ 

The construction schedule? ______________________________________________________________ 

Maintenance and service parts locally available? _____________________________________________ 

 

(NOTE - If Substitution WILL affect any item above, explain in detail.) 

 
In addition to the above, the undersigned agrees to pay for - 

1. Any and all changes to the building design, including structural, civil or 

electro/mechanical systems engineering (if any), detailing; and 

2. Any and all additional construction costs caused by the requested substitution. 

 
The undersigned further states that the function, appearance and quality of the Proposed 
Substitution are equivalent or superior to the Specified Item. 
 

SUBMITTED:  DESIGN PROFESSIONAL'S COMMENTS 

By:   Accepted  Accepted as Noted 

Firm: _ Not Accepted  Received Too Late 

Address:   

  By:  

Date:   Date: 

Telephone/Fax:  Remarks: 

Approved For Subcontractor Submittal:    

By:  Contractor: Date: 
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SECTION 012600 - CONTRACT MODIFICATION PROCEDURES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for handling and 
processing Contract modifications. 

B. Related Requirements: 

1. Section 012500 "Substitution Procedures" for administrative procedures for 
handling requests for substitutions made after the Contract award. 

1.2 MINOR CHANGES IN THE WORK 

A. Architect will issue supplemental instructions authorizing minor changes in the Work, 
not involving adjustment to the Contract Sum or the Contract Time, on 
AIA Document G710. 

1.3 PROPOSAL REQUESTS 

A. Owner-Initiated Proposal Requests: Architect will issue a detailed description of 
proposed changes in the Work that may require adjustment to the Contract Sum or the 
Contract Time. If necessary, the description will include supplemental or revised 
Drawings and Specifications. 

1. Work Change Proposal Requests issued by Architect are not instructions either 
to stop work in progress or to execute the proposed change. 

2. Within 10 days after receipt of Proposal Request, submit a quotation estimating 
cost adjustments to the Contract Sum and the Contract Time necessary to 
execute the change. 

a. Include a list of quantities of products required or eliminated and unit costs, 
with total amount of purchases and credits to be made. If requested, 
furnish survey data to substantiate quantities. 

b. Indicate applicable taxes, delivery charges, equipment rental, and amounts 
of trade discounts. 

c. Include costs of labor and supervision directly attributable to the change. 
d. Include an updated Contractor's construction schedule that indicates the 

effect of the change, including, but not limited to, changes in activity 
duration, start and finish times, and activity relationship. Use available total 
float before requesting an extension of the Contract Time. 

e. Quotation Form: Use forms acceptable to Architect. 

B. Contractor-Initiated Proposals: If latent or changed conditions require modifications to 
the Contract, Contractor may initiate a claim by submitting a request for a change to 
Architect. 
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1. Include a statement outlining reasons for the change and the effect of the change 
on the Work. Provide a complete description of the proposed change. Indicate 
the effect of the proposed change on the Contract Sum and the Contract Time. 

2. Include a list of quantities of products required or eliminated and unit costs, with 
total amount of purchases and credits to be made. If requested, furnish survey 
data to substantiate quantities. 

3. Indicate applicable taxes, delivery charges, equipment rental, and amounts of 
trade discounts. 

4. Include costs of labor and supervision directly attributable to the change. 
5. Include an updated Contractor's construction schedule that indicates the effect of 

the change, including, but not limited to, changes in activity duration, start and 
finish times, and activity relationship. Use available total float before requesting 
an extension of the Contract Time. 

6. Comply with requirements in Section 012500 "Substitution Procedures" if the 
proposed change requires substitution of one product or system for product or 
system specified. 

7. Proposal Request Form: Use form acceptable to Architect. 

1.4 ADMINISTRATIVE CHANGE ORDERS 

A. Unit-Price Adjustment: See Section 012200 "Unit Prices" for administrative procedures 
for preparation of Change Order Proposal for adjusting the Contract Sum to reflect 
measured scope of unit-price work. 

1.5 CHANGE ORDER PROCEDURES 

A. On Owner's approval of a Work Change Proposal Request, Architect will issue a 
Change Order for signatures of Owner and Contractor on AIA Document G701. 

1.6 CONSTRUCTION CHANGE DIRECTIVE 

A. Construction Change Directive: Architect may issue a Construction Change Directive 
on AIA Document G714. Construction Change Directive instructs Contractor to 
proceed with a change in the Work, for subsequent inclusion in a Change Order. 

1. Construction Change Directive contains a complete description of change in the 
Work. It also designates method to be followed to determine change in the 
Contract Sum or the Contract Time. 

B. Documentation: Maintain detailed records on a time and material basis of work 
required by the Construction Change Directive. 

1. After completion of change, submit an itemized account and supporting data 
necessary to substantiate cost and time adjustments to the Contract. 
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PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 012600 
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SECTION 012900 - PAYMENT PROCEDURES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements necessary to prepare and 
process Applications for Payment. 

1.2 DEFINITIONS 

A. Schedule of Values:  A statement furnished by Contractor allocating portions of the 
Contract Sum to various portions of the Work and used as the basis for reviewing 
Contractor's Applications for Payment. 

1.3 SCHEDULE OF VALUES 

A. Coordination: Coordinate preparation of the schedule of values with preparation of 
Contractor's construction schedule.  

1. Coordinate line items in the schedule of values with other required administrative 
forms and schedules, including the following: 
a. Application for Payment forms with continuation sheets. 
b. Submittal schedule. 
c. Items required to be indicated as separate activities in Contractor's 

construction schedule. 

2. Submit the schedule of values to Architect and Construction Manager within 10 
days after Notice of Award of Contract or at the preconstruction meeting, 
whichever comes first.   

B. Format and Content: Use Project Manual table of contents as a guide to establish line 
items for the schedule of values. Provide at least one line item for each Specification 
Section. 

1. Identification: Include the following Project identification on the schedule of 
values: 
a. Project name and location. 
b. Name of Architect. 
c. Name of Construction Manager 
d. Architect's project number. 
e. SED number 
f. Contractor's name and address. 
g. Date of submittal. 

2. Arrange the schedule of values in tabular form with separate columns to indicate 
the following for each item listed: 
a. Related specification section or division. 
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b. Description of the Work. 
c. Name of subcontractor. 
d. Name of manufacturer or fabricator. 
e. Name of supplier. 
f. Change Orders (numbers) that reflect value. 
g. Dollar value as a percentage of the Contract Sum to nearest one-

hundredth percent, adjusted to total 100 percent. 

3. Provide a breakdown of the Contract Sum in enough detail to facilitate continued 
evaluation of Applications for Payment and progress reports. Coordinate with 
Project Manual table of contents. Provide multiple line items for principal 
subcontract amounts in excess of five percent of the Contract Sum. No line item 
should exceed 10% of the contract sum. 

4. Round amounts to nearest whole dollar; total shall equal the Contract Sum. 
5. Provide a separate line item in the schedule of values for each part of the Work 

where Applications for Payment may include materials or equipment purchased 
or fabricated and stored, but not yet installed. 
a. Differentiate between items stored on-site and items stored off-site. If 

required, include evidence of insurance. 

6. Provide separate line items in the schedule of values for initial cost of materials, 
for each subsequent stage of completion, and for total installed value of that part 
of the Work. 

7. Allowances:  Provide a separate line item in the Schedule of Values for each 
allowance.  Show line-item value of unit-cost allowances, as a product of the unit 
cost, multiplied by measured quantity.  Use information indicated in the Contract 
Documents to determine quantities. 

8. Each item in the schedule of values and Applications for Payment shall be 
complete. Include total cost and proportionate share of general overhead and 
profit for each item 
a. Temporary facilities and other major cost items that are not direct cost of 

actual work-in-place may be shown either as separate line items in the 
schedule of values or distributed as general overhead expense, at 
Contractor's option.  

9. Include a line item for each of the following in the specified percentage of the 
Contract Sum: 
a. Submittals and Shop Drawings: 1% 
b. Meetings and Documentation: 2% 
c. O&M and Closeout: 3% 
d. Punch List: 1% 

10. Schedule Updating: Update and resubmit the schedule of values before the next 
Applications for Payment when fully executed Change Orders or Construction 
Change Directives result in a change in the Contract Sum. 
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1.4 APPLICATIONS FOR PAYMENT 

A. Each Application for Payment following the initial Application for Payment shall be 
consistent with previous applications and payments as certified by Architect and paid 
for by Owner. 

1. Initial Application for Payment, Application for Payment at time of Substantial 
Completion, and final Application for Payment involve additional requirements. 

2. Each Application for Payment after the Initial Application for Payment shall 
include lien wavers for amounts paid with respect to the immediately preceding 
Application for Payment. 

B. Payment Application Times: The date for each progress payment is indicated in the 
Agreement between Owner and Contractor. The period of construction work covered 
by each Application for Payment is the period indicated in the Agreement. 

1. Submit draft copy of Application for Payment seven days prior to due date for 
review by Architect and Construction Manager. 

C. Application for Payment Forms: Use AIA Document G732 and AIA Document G703 as 
form for Applications for Payment. 

D. Application Preparation: Complete every entry on form. Notarize and execute by a 
person authorized to sign legal documents on behalf of Contractor. Architect will return 
incomplete applications without action. 

1. Entries shall match data on the schedule of values and Contractor's construction 
schedule. Use updated schedules if revisions were made. 

2. Include amounts for work completed following previous Application for Payment, 
whether or not payment has been received. Include only amounts for work 
completed at time of Application for Payment. 

3. Include amounts of Change Orders and Construction Change Directives issued 
before last day of construction period covered by application. 

E. Stored Materials: Include in Application for Payment amounts applied for materials or 
equipment purchased or fabricated and stored, but not yet installed. Differentiate 
between items stored on-site and items stored off-site. 

1. Provide certificate of insurance, evidence of transfer of title to Owner, and 
consent of surety to payment, for stored materials. 

2. Provide supporting documentation that verifies amount requested, such as paid 
invoices. Match amount requested with amounts indicated on documentation; do 
not include overhead and profit on stored materials. 

3. Provide summary documentation for stored materials indicating the following: 
a. Value of materials previously stored and remaining stored as of date of 

previous Applications for Payment. 
b. Value of previously stored materials put in place after date of previous 

Application for Payment and on or before date of current Application for 
Payment. 
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c. Value of materials stored since date of previous Application for Payment 
and remaining stored as of date of current Application for Payment. 

F. Payrolls and Payroll Records: 

1. In accordance with Article 8, Section 220 of the New York State Labor Law, 
every contractor and subcontractor must keep original payrolls or transcripts 
subscribed and affirmed as true under penalty of perjury. Payrolls must be 
maintained for at least three years from the project's date of completion. At a 
minimum, payrolls must show the following information for each person 
employed on a public work project: 
a. Name  
b. Classification(s) in which the worker was employed  
c. Hourly wage rate(s) paid  
d. Supplements paid or provided  
e. Daily and weekly number of hours worked in each classification.  

2. Every contractor and subcontractor shall submit, within thirty (30) days after 
issuance of its first payroll and every thirty (30) days thereafter, a transcript of the 
original payrolls, subscribed and affirmed as true under penalty of perjury. 

G. Waivers of Mechanic's Lien:  With each Application for Payment, submit waivers of 
mechanic's liens from subcontractors, sub-subcontractors, and suppliers for 
construction period covered by the previous application. 

1. Submit partial waivers on each item for amount requested, before deduction for 
retainage, on each item. 

2. When an application shows completion of an item, submit final or full waivers. 
3. Owner reserves the right to designate which entities involved in the Work must 

submit waivers. 
4. Waiver Delays:  Submit each Application for Payment with Contractor's waiver of 

mechanic's lien for construction period covered by the application. 
a. Submit final Application for Payment with or preceded by final waivers from 

every entity involved with performance of the Work covered by the 
application who is lawfully entitled to a lien. 

5. Waiver Forms:  Submit partial waivers of lien on form included at the end of this 
Section, executed in a manner acceptable to Owner. 

H. Attachments to Applications for Payment: In addition to other requirements stated in 
the Contract Documents, include with each Application for Payment fully executed 
Partial Release and Waiver of Liens and Payroll Certification on the forms included at 
the end of this Section. In addition, provide a current copy of the approved Contractor’s 
Construction Schedule, signed by all Prime Contractors, indicating agreement to the 
schedule. 

I. Transmittal: Submit two signed and notarized original copies of each Application for 
Payment to the Construction Manager by a method ensuring receipt within 24 hours. 
Both copies shall include waivers of lien, payroll certification forms and all other 
required attachments. 
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1. Transmit each copy with a transmittal form listing attachments and recording 
appropriate information about application. 

J. Initial Application for Payment: Administrative actions and submittals (that have been 
previously approved) that must precede or coincide with submittal of first Application 
for Payment include the following: 

1. List of subcontractors. 
2. Schedule of values. 
3. Contractor's construction schedule. 
4. Products list. 
5. Submittal schedule. 
6. List of Contractor's staff assignments. 
7. List of Contractor's principal consultants. 
8. Copies of building permits. 
9. Copies of authorizations and licenses from authorities having jurisdiction for 

performance of the Work. 
10. Initial progress report. 
11. Report of preconstruction conference. 
12. Certificates of insurance and insurance policies. 
13. Performance and payment bonds. 
14. Data needed to acquire Owner's insurance. 
15. Initial settlement survey and damage report if required 

K. Application for Payment at Substantial Completion: After Architect issues the 
Certificate of Substantial Completion, submit an Application for Payment showing 100 
percent completion for portion of the Work claimed as substantially complete. 

1. Include documentation supporting claim that the Work is substantially complete 
and a statement showing an accounting of changes to the Contract Sum. 

2. This application shall reflect Certificate(s) of Substantial Completion issued 
previously for Owner occupancy of designated portions of the Work. 

L. Final Payment Application: After completing Project closeout requirements, submit final 
Application for Payment with releases and supporting documentation not previously 
submitted and accepted, including, but not limited, to the following: 

1. Evidence of completion of Project closeout requirements. 
2. Insurance certificates for products and completed operations where required and 

proof that taxes, fees, and similar obligations were paid. 
3. Updated final statement, accounting for final changes to the Contract Sum. 
4. AIA Document G706, "Contractor's Affidavit of Payment of Debts and Claims." 
5. AIA Document G706A, "Contractor's Affidavit of Release of Liens." 
6. AIA Document G707, "Consent of Surety to Final Payment." 
7. Evidence that claims have been settled. 
8. Final meter readings for utilities, a measured record of stored fuel, and similar 

data as of date of Substantial Completion or when Owner took possession of and 
assumed responsibility for corresponding elements of the Work. 

9. Final liquidated damages settlement statement. 
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PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 012900 

Attachments:  Partial Waiver of Liens Form 
    Payroll Certification Form 
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REQUISITION FOR PARTIAL PAYMENT - WAIVER OF LIENS 
 

PROJECT OWNER 

  

  

  

GENERAL CONTRACTOR SUBCONTRACTOR/VENDOR 

  

  

  

  

CONTRACT WORK COMPLETE 

PROJECT: CONTRACT - $ 

TRADE:  CHANGE ORDERS - $ 

CONTRACT - $ TOTAL COMPLETE - $ 

CHANGE ORDERS - $ RETAINAGE (___%) - $ 

TOTAL CONTRACT - $ LESS PRE. REQ. - $ 

 THIS REQUISITION - $ 

 
Waiver of Lien 

 
The undersigned, upon receipt of the above requisition payment hereby releases and discharges the 
Owner of and from any liability or obligation in any way related to or arising out of this project up to 
and including the date of this document. 
 
The undersigned further covenants and agrees that it shall not in any way claim or file a mechanic's 
or other lien against the premises of the above designated project, or any part thereof, or against 
any fund applicable thereto for any of the work, labor, materials heretofore furnished by it in 
connection with the improvement of said premises. 
 
The undersigned further warrants that, in order to induce the Owner to release this partial payment, 
they have paid all claims for labor, material, insurance, taxes, equipment, etc., employed in the 
prosecution of the work above, to date of this requisition. 
 
The undersigned hereby releases and agrees to hold the Owner harmless from any and all claims 
in connection with the furnishing of such labor and materials, etc., for the construction of the 
aforementioned project. 
 
The undersigned further guarantees that all portions of the work furnished and/or provided by them 
are in accordance with the contract and that the terms of the contract with respect to these 
guarantees will hold for the period specified in said contract. 
 
IN WITNESS WHEREOF, we have executed under seal this release on the date below and to be 
legally bound hereby: 
 
WITNESS: ______________________________ FIRM: _________________________________ 
 
BY: _____________________________________ DATE: ________________________________ 
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CORPORATE ACKNOWLEDGEMENT 
 
State of 
      )SS. 
      ) 
County of 
 
On the ______________ day of ______________, before me came ____________________ to me 
known and who by me being duly sworn did depose and say that he resides at 
___________________ _____________; that he is the officer of the said corporation executing the 
foregoing instrument, that he knows the seal of said corporation, that the seal affixed to said 
instrument is such corporate seal, that it was so affixed by order of the Board of Directors of said 
corporation and that he signed his name thereto by like order. 
 
       ______________________________ 
           Notary Public 
 
INDIVIDUAL ACKNOWLEDGEMENT 
 
State of 
      )SS. 
      ) 
County of 
 
On the ___________ day of _________________, before me came _________________ to me 
known and who by me being duly sworn did depose and say that he resides at 
________________________ ______________________________ that he is the individual who 
executed the foregoing instrument. 
 
       ______________________________ 
           Notary Public 
 
PARTNERSHIP ACKNOWLEDGEMENT 
 
State of 
      )SS. 
      ) 
County of 
 
On the _________________ day of ________________, before me came _________________ to 
me known and who by me being duly sworn did depose and say that he resides at 
___________________ ______________________; that he is the partner in the firm of 
______________________________ doing business under the name of 
_______________________________ and that he executed the foregoing instrument on behalf of 
said partnership. 
 
       ______________________________ 
           Notary Public 

2



am an officer with the title of ______________________

in the firm of ___________________________and am authorized by that firm to sign and swear, under penalty

of perjury, to the validity and accuracy of the statements below.

(1) I pay or supervise the payment of laborers, workers and mechanics employed by ____________

on the 

project. During the payroll period commencing on the day of ____________ 20___ and ending the

 day of ___________ 20_______ all laborers, workers and mechanics employed on said project

were paid the wages and supplements recorded as earned on the attached payroll records. No deductions have

been made either directly or indirectly from the wages and supplements other than deductions shown on the

payroll records. 

(2) The payroll records submitted for the above project and attached hereto are correct and complete, 

and the wage rates for laborers, workers, and mechanics contained therein are not less than the applicable

wage rates stated in the Contract and as designated by the State Labor Department. The number of hours

shown for each employee reflects the actual hours worked by that employee. The classification shown for each

employee is accurate and conforms with the work he or she performed.

(3) Supplements required in the Contract that are in addition to the basic hourly wages have been or 

will be paid to the appropriate plans, funds or programs.

(4) Such statement so to be filed shall be verified by the oath of the Contractor that he or she has read 

such statement subscribed by him or her and knows the content thereof, and that the same is true of his or her

own knowledge except with respect to wages and supplements owing by subcontractors which may be

certified upon information and belief.

(5) All employees of this firm have submitted completed Form I-9, Employment Eligibility Verification

Form  which has been reviewed and signed by authorized representatives of the firm and are kept in the

employees' file. Also, any and all subcontractors have certified to us that all of their employees have  submitted

completed Form I-9 Employment Eligibility Verification Form, which have been reviewed and signed by authorized

representatives of the firm and are kept in the employees' file.

By: Firm 

Name

Title:

Firm 

Date: Address

Prime NOTARY

Subcontractor

PAYROLL CERTIFICATION
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SECTION 013100 - PROJECT MANAGEMENT AND COORDINATION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative provisions for coordinating construction operations on 
Project including, but not limited to, the following: 

1. General coordination procedures. 
2. Requests for Information (RFIs). 
3. Project Information Management (PIM) software. 
4. Project meetings. 

B. Related Requirements: 

1. Section 013200 "Construction Progress Documentation" for preparing and 
submitting Contractor's construction schedule. 

2. Section 017300 "Execution" for procedures for coordinating general installation 
and field-engineering services, including establishment of benchmarks and 
control points. 

3. Section 017700 "Closeout Procedures" for coordinating closeout of the Contract. 

1.2 DEFINITIONS 

A. RFI:  Request from Owner, Architect, or Contractor seeking information required by or 
clarifications of the Contract Documents. 

B. Portable Document Format (PDF):  An open standard file format licensed by Adobe 
Systems used for representing documents in a device-independent and display 
resolution-independent fixed-layout document format. 

1.3 INFORMATIONAL SUBMITTALS 

A. Subcontract List:  Prepare a written summary identifying individuals or firms proposed 
for each portion of the Work, including those who are to furnish products or equipment 
fabricated to a special design. Include the following information in tabular form: 

1. Name, address, and telephone number of entity performing subcontract or 
supplying products. 

2. Number and title of related Specification Section(s) covered by subcontract. 
3. Drawing number and detail references, as appropriate, covered by subcontract. 
4. Submit list of subcontractors within 10 days after Notice of Award of Contract or 

at the preconstruction meeting, whichever comes first.  

B. Key Personnel Names:  Within 15 days of starting construction operations, submit a list 
of key personnel assignments, including superintendent and other personnel in 
attendance at Project site.  Identify individuals and their duties and responsibilities; list 
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addresses and telephone numbers, including home, office, and cellular telephone 
numbers and e-mail addresses.  Provide names, addresses, and telephone numbers of 
individuals assigned as alternates in the absence of individuals assigned to Project. 

1. Post copies of list in project meeting room, in temporary field office, and by each 
temporary telephone.  Keep list current at all times. 

1.4 GENERAL COORDINATION PROCEDURES 

A. Coordination:  Coordinate construction operations included in different Sections of the 
Specifications to ensure efficient and orderly installation of each part of the Work.  
Coordinate construction operations, included in different Sections that depend on each 
other for proper installation, connection, and operation. 

1. Schedule construction operations in sequence required to obtain the best results 
where installation of one part of the Work depends on installation of other 
components, before or after its own installation. 

2. Coordinate installation of different components to ensure maximum performance 
and accessibility for required maintenance, service, and repair. 

3. Make adequate provisions to accommodate items scheduled for later installation.  

B. Coordination, Multiple Prime Contracts: Each Contractor shall coordinate its 
construction operations with those of other Contractors and entities to ensure efficient 
and orderly installation of each part of the Work.  Each Contractor shall coordinate its 
operations with operations, included in different Sections, that depend on each other 
for proper installation, connection, and operation 

C. Prepare memoranda for distribution to each party involved, outlining special 
procedures required for coordination.  Include such items as required notices, reports, 
and list of attendees at meetings. 

1. Prepare similar memoranda for Owner and separate contractors if coordination of 
their Work is required. 

D. Administrative Procedures:  Coordinate scheduling and timing of required 
administrative procedures with other construction activities and activities of other 
contractors to avoid conflicts and to ensure orderly progress of the Work.  Such 
administrative activities include, but are not limited to, the following: 

1. Preparation of Contractor's construction schedule. 
2. Preparation of the schedule of values. 
3. Installation and removal of temporary facilities and controls. 
4. Delivery and processing of submittals. 
5. Progress meetings. 
6. Preinstallation conferences. 
7. Project closeout activities. 
8. Startup and adjustment of systems. 
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E. Conservation:  Coordinate construction activities to ensure that operations are carried 
out with consideration given to conservation of energy, water, and materials.  
Coordinate use of temporary utilities to minimize waste. 

1. Salvage materials and equipment involved in performance of, but not actually 
incorporated into, the Work.  See other Sections for disposition of salvaged 
materials that are designated as Owner's property. 

F. Use of the Site:  The Construction Manager will administer allocation of available space 
equitably among separate Prime Contractors and other entities needing access and 
space, so as to produce the best overall efficiency in performance of the total work of 
the project.  Each Contractor shall schedule deliveries so as to minimize space and 
time requirements for storage of materials and equipment on site. 

1.5 REQUESTS FOR INFORMATION (RFIs) 

A. Requests for Information (RFI’s) are requests for clarifications or questions regarding 
the contract drawings and specifications, not contract terms, scheduling items, or 
general correspondence, nor, are they to be as a means to describe or request 
approval of alternate construction means, methods or concepts or substitution for 
materials, systems means and methods.   

1. Carefully study and compare the Contract Documents, field conditions, other 
Owner-provided information, Contractor-prepared coordination drawings, and 
prior Project correspondence and documentation prior to submitting a Request 
for Information. 

B. Immediately on discovery of the need for additional information or interpretation of the 
Contract Documents, Contractor shall prepare and submit an RFI in the form specified. 

1. RFIs shall originate with Contractor.  RFIs submitted by entities other than 
Contractor will be returned with no response.  Architect will return RFIs submitted 
to Architect by other entities controlled by Contractor with no response. 

2. Coordinate and submit RFIs in a prompt manner so as to avoid delays in 
Contractor's work or work of subcontractors. 

C. Content of the RFI:  Include a detailed, legible description of item needing information 
or interpretation and the following: 

1. Project name. 
2. Project number. 
3. Date. 
4. Name of Contractor. 
5. Name of Architect and Construction Manager 
6. RFI number, numbered sequentially. 
7. RFI subject. 
8. Specification Section number and title and related paragraphs, as appropriate. 
9. Drawing number and detail references, as appropriate. 
10. Field dimensions and conditions, as appropriate. 
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11. Contractor's suggested resolution.  If Contractor's suggested resolution impacts 
the Contract Time or the Contract Sum, Contractor shall state impact in the RFI. 

12. Contractor's signature. 
13. Attachments:  Include sketches, descriptions, measurements, photos, Product 

Data, Shop Drawings, coordination drawings, and other information necessary to 
fully describe items needing interpretation. 

a. Include dimensions, thicknesses, structural grid references, and details of 
affected materials, assemblies, and attachments on attached sketches. 

D. RFI Forms: Architect will furnish electronic version of form bound in Project Manual. 

1. Attachments shall be electronic files in Adobe Acrobat PDF format. 

E. Architect's Action:  Architect will review each RFI, determine action required, and 
respond.  Allow seven working days for Architect's response for each RFI.  RFIs 
received by Architect after 1:00 p.m. will be considered as received the following 
working day. 

1. Based upon the amount of RFI’s received and their level of content, the Architect 
will establish the level of importance of each RFI and allow sufficient time in the 
Architect's professional judgment to permit adequate review.   

2. The following Contractor-generated RFIs will be returned without action: 

a. Requests for approval of submittals. 
b. Requests for approval of substitutions. 
c. Requests for approval of Contractor's means and methods. 
d. Requests for coordination information already indicated in the Contract 

Documents. 
e. Requests for adjustments in the Contract Time or the Contract Sum. 
f. Requests for interpretation of Architect's actions on submittals. 
g. Incomplete RFIs or inaccurately prepared RFIs. 

3. Architect's action may include a request for additional information, in which case 
Architect's time for response will date from time of receipt of additional 
information. 

4. Architect's action on RFIs that may result in a change to the Contract Time or the 
Contract Sum may be eligible for Contractor to submit a change proposal 
according to the General Conditions of the Contract 

a. If the Contractor believes the RFI response warrants change in the 
Contract Time or the Contract Sum, notify Architect in writing within 15 
calendar days of receipt of the RFI response. 

F. RFI Log:  Prepare, maintain, and submit a tabular log of RFIs organized by the RFI 
number.  Submit log weekly; include the following: .    

1. Project name. 
2. Name and address of Contractor. 
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3. Name and address of Architect and Construction Manager. 
4. RFI number including RFIs that were returned without action or withdrawn. 
5. RFI description. 
6. Date the RFI was submitted. 
7. Date Architect's response was received. 
8. Identification of related Minor Change in the Work, Construction Change 

Directive, and Proposal Request, as appropriate. 

G. On receipt of Architect's action, update the RFI log and immediately distribute the RFI 
response to affected parties.  Review response and notify Architect within seven days if 
Contractor disagrees with response. 

1.6 PROJECT INFORMATION MANAGEMENT (PIM)  SITE 

A. Use Architect's Project Information Management (PIM) software transmission server 
software for purposes of hosting and managing project communication and 
documentation until Final Completion.  Project Information Management (PIM) software 
site includes the following functions: 

1. Project directory. 
2. Project correspondence. 
3. Meeting minutes. 
4. Contract modifications forms and logs. 
5. RFI forms and logs. 
6. Task and issue management. 
7. Photo documentation. 
8. Schedule and calendar management. 
9. Submittals forms and logs. 
10. Payment application forms. 
11. Drawing and specification document hosting, viewing, and updating. 
12. Online document collaboration. 
13. Reminder and tracking functions. 
14. Archiving functions. 

B. Architect will provide Project Information Management (PIM) software user licenses for 
use of the Owner, Contractor, Construction Manager, and Architect's consultants.   

C. The Architect utilizes Submittal Exchange Project Information Management (PIM) 
software to track submittals and RFI’s.  

D. Post electronic submittals as PDF electronic files directly to Architect’s submittal 
Exchange server, specifically established for Project. 

1.7 PROJECT MEETINGS 

A. General:  The Construction Manager will schedule and conduct meetings and 
conferences at Project site unless otherwise indicated. 
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1. Attendees:  Construction Manager will inform participants and others involved, 
and individuals whose presence is required, of date and time of each meeting.  
Construction Manager will notify Owner and Architect of scheduled meeting 
dates and times. 

2. Agenda:  Construction Manager will prepare the meeting agenda and distribute 
the agenda to all invited attendees. 

3. Minutes: Construction Manager will record significant discussions and 
agreements achieved and distribute the meeting minutes to everyone concerned, 
including Owner, and Architect, within three days of the meeting. 

B. Preconstruction Conference:  Construction Manager will schedule and conduct a 
preconstruction conference before starting construction, at a time convenient to Owner 
and Architect, but no later than 14 days after Notice to Proceed.  

a. Attendees: Authorized representatives of Owner, Construction Manager, 
Architect, and their consultants; Contractor and its superintendent; major 
subcontractors; manufacturers; suppliers; and other concerned parties 
shall attend the conference.  All participants at the conference shall be 
familiar with Project and authorized to conclude matters relating to the 
Work. 

b. Agenda: Discuss items of significance that could affect progress, including 
the following:  
 
1) Tentative construction schedule. 
2) Phasing. 
3) Critical work sequencing. 
4) Designation of responsible personnel. 
5) Procedures for processing field decisions and Change Orders. 
6) Procedures for processing Applications for Payment. 
7) Distribution of the Contract Documents. 
8) Submittal procedures. 
9) Preparation of Record Documents Procedures for RFIs. 
10) Use of the premises and existing building. 
11) Work restrictions. 
12) Working hours. 
13) Owner's occupancy requirements. 
14) Procedures for moisture and mold control. 
15) Procedures for disruptions and shutdowns. 
16) Construction waste management and recycling. 
17) Parking availability. 
18) Office, work, and storage areas. 
19) Equipment deliveries and priorities. 
20) First aid. 
21) Progress cleaning. 
22) Responsibility for temporary facilities and controls. 
23) Security 
24) Waste management protocols. 

c. Contractor shall submit the following items at this meeting:  
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1) Preliminary Contractor's Construction Schedule (if schedule has not 
yet been submitted). 

2) List of Subcontractors. 
3) Schedule of Values. 
4) Submittal Schedule. 
5) Products List (Proposed products and manufacturers including any 

substitution products proposed). 

2. Minutes:  Construction Manager will record and distribute meeting minutes. 

C. Preinstallation Conferences:  Conduct a preinstallation conference at Project site 
before each construction activity that requires coordination with other construction. 

1. Attendees:  Installer and representatives of manufacturers and fabricators 
involved in or affected by the installation and its coordination or integration with 
other materials and installations that have preceded or will follow, shall attend the 
meeting.  Advise Architect and Construction Manager of scheduled meeting 
dates. 

2. Agenda:  Review progress of other construction activities and preparations for 
the particular activity under consideration, including requirements for the 
following: 

a. Contract Documents. 
b. Options. 
c. Related RFIs. 
d. Related Change Orders. 
e. Purchases. 
f. Deliveries. 
g. Submittals. 
h. Review of mockups. 
i. Possible conflicts. 
j. Compatibility requirements. 
k. Time schedules. 
l. Weather limitations. 
m. Manufacturer's written instructions. 
n. Warranty requirements. 
o. Compatibility of materials. 
p. Acceptability of substrates. 
q. Temporary facilities and controls. 
r. Space and access limitations. 
s. Regulations of authorities having jurisdiction. 
t. Testing and inspecting requirements. 
u. Installation procedures. 
v. Coordination with other work. 
w. Required performance results. 
x. Protection of adjacent work. 
y. Protection of construction and personnel. 
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3. Record significant conference discussions, agreements, and disagreements, 
including required corrective measures and actions. 

4. Reporting:  Distribute minutes of the meeting to each party present and to other 
parties requiring information. 

5. Do not proceed with installation if the conference cannot be successfully 
concluded.  Initiate whatever actions are necessary to resolve impediments to 
performance of the Work and reconvene the conference at earliest feasible date. 

D. Project Closeout Conference:  Construction Manager will schedule and conduct a 
project closeout conference, at a time convenient to Contractor, Owner and Architect, 
but no later than 90 days prior to the scheduled date of Substantial Completion. 

1. Construction Manager will conduct the conference to review requirements and 
responsibilities related to Project closeout. 

2. Attendees:  Authorized representatives of Owner, Architect, and their 
consultants; Contractor and its superintendent; major subcontractors; suppliers; 
and other concerned parties shall attend the meeting.  Participants at the 
meeting shall be familiar with Project and authorized to conclude matters relating 
to the Work. 

3. Agenda:  Discuss items of significance that could affect or delay Project closeout, 
including the following: 

a. Preparation of record documents. 
b. Procedures required prior to inspection for Substantial Completion and for 

final inspection for acceptance. 
c. Submittal of written warranties. 
d. Requirements for preparing operations and maintenance data. 
e. Requirements for delivery of material samples, attic stock, and spare parts. 
f. Requirements for demonstration and training. 
g. Preparation of Contractor's punch list. 
h. Procedures for processing Applications for Payment at Substantial 

Completion and for final payment. 
i. Submittal procedures. 
j. Coordination of separate contracts. 
k. Owner's partial occupancy requirements. 
l. Installation of Owner's furniture, fixtures, and equipment. 
m. Responsibility for removing temporary facilities and controls. 

4. Minutes:  Entity conducting meeting will record and distribute meeting minutes. 

E. Progress Meetings:  Construction Manager will conduct progress meetings at bi-weekly 
or twice monthly intervals. 

1. Coordinate preparation of payment requests with dates of meetings. 
2. Attendees:  In addition to representatives of Owner, Contractor and Architect, 

each contractor, subcontractor, supplier, and other entity concerned with current 
progress or involved in planning, coordination, or performance of future activities 
shall be represented at these meetings.  All participants at the meeting shall be 
familiar with Project and authorized to conclude matters relating to the Work. 
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a. A representative of Contractor shall be present at every progress meeting, 
regardless of whether or not that Contractor is performing work at the site 
at the time. 

b. Any decision reached at a job meeting shall be binding on a Contractor, 
whether or not he or his representative is present at such job meeting. 

3. Agenda:  Review and correct or approve minutes of previous progress meeting.  
Review other items of significance that could affect progress.  Include topics for 
discussion as appropriate to status of Project. 

a. Contractor's Construction Schedule:  Review progress since the last 
meeting.  Determine whether each activity is on time, ahead of schedule, or 
behind schedule, in relation to Contractor's construction schedule.  
Determine how construction behind schedule will be expedited; secure 
commitments from parties involved to do so.  Discuss whether schedule 
revisions are required to ensure that current and subsequent activities will 
be completed within the Contract Time. 

1) Review schedule for next period (2-week look ahead schedule) 

b. Review present and future needs of each entity present, including the 
following: 

1) Interface requirements. 
2) Sequence of operations. 
3) Status of submittals. 
4) Deliveries. 
5) Off-site fabrication. 
6) Access. 
7) Site utilization. 
8) Temporary facilities and controls. 
9) Progress cleaning. 
10) Quality and work standards. 
11) Status of correction of deficient items. 
12) Field observations. 
13) Status of RFIs. 
14) Status of proposal requests. 
15) Pending changes. 
16) Status of Construction Change Directives. 
17) Status of Change Orders. 
18) Pending claims and disputes. 
19) Documentation of information for payment requests. 
20) Waste management. 

4. Minutes:  Construction Manager will record and distribute the meeting minutes to 
each party present, to others affected by decisions or actions resulting from each 
meeting and to parties requiring information. 
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a. Schedule Updating:  Revise Contractor's construction schedule after each 
progress meeting where revisions to the schedule have been made or 
recognized.  Issue revised schedule concurrently with the report of each 
meeting 

F. Coordination Meetings: Construction Manager will conduct Project coordination 
meetings at bi-weekly intervals or as required by the Construction Manager.   Project 
coordination meetings are in addition to specific meetings held for other purposes, 
such as progress meetings and preinstallation conferences. 

1. Attendees:  In addition to representatives of Owner, Construction Manager and 
Architect, each contractor, subcontractor, supplier, and other entity concerned 
with current progress or involved in planning, coordination, or performance of 
future activities shall be represented at these meetings.  All participants at the 
conference shall be familiar with Project and authorized to conclude matters 
relating to the Work 

2. Agenda:  Coordinate work for the ensuing two weeks. Review and correct or 
approve minutes of the previous coordination meeting.  Review other items of 
significance that could affect progress.  Include topics for discussion as 
appropriate to status of Project.   
a. At the close of the meeting, each prime Contractor shall, in an agreed 

format, provide a summarized two week work plan to the Construction 
Manager. 

3. Any decision reached at a job meeting shall be binding on a Contractor, whether 
or not he or his representative is present at such job meeting 

4. Reporting: Construction Manager will record meeting results and distribute 
copies to everyone in attendance and to others affected by decisions or actions 
resulting from each meeting. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 013100 

ATTACHMENT: 

REQUEST FOR INFORMATION FORM 



                                                                              013100a - 1 RFI SUBMITTAL FORM 

REQUEST FOR INFORMATION (RFI FORMAT) 
 

Contractor: 
 

Architect: KG&D Architects, PC 

Address: 
 

Address: 285 Main Street, Mt. Kisco, NY 10549 

Telephone: Telephone:   914-666-5900 

Fax: Fax:  914-666-0051 

Email: Email: rcarper@kgdarchitects.com 
    

Project Name: Project Location: 
 

RFI Number: Date of Request:  Requested Date of Response (5 business days 
minimum): 

Description, complete with backup data as necessary attached hereto: 
 
 
 
 
 

Sketches of Conditions Specification Paragraph 
Reference(s): 

Drawing Reference(s): 
 
 
 

Proposed Solution: 
 
 
 

Cost Impact: Time Impact: 
 

Trade/Specialty Contractors Affected: 
 

Trade/Specialty Contractors Coordinated With: 
 

Submitted By: 
 

Architect's Response: 
 
 
 

By: Date of Response: 
 

 

mailto:rcarper@kgdarchitects.com
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SECTION 013115 – COORDINATION DRAWINGS 

PART 1 - GENERAL 

1.1 SUMMARY  

A. This Section includes preparation of coordination drawings for architectural, structural, 
mechanical, plumbing, fire protection, fire alarm, lighting, information technology, 
security, and electrical Work. 

B. Related Sections include the following: 
 

1. Division 21, 22, 23, 26, 27 and 28 for additional requirements. 

1.2 DEFINITION AND INTENT 

A. The Contract Drawings are diagrammatic only and are not intended to show the 
alignment, exact physical locations, or configurations of such Work.  Performance by 
the Contractor shall be required to the extent consistent with the Contract Documents 
and reasonably inferable from them as being necessary to produce the intended 
results.  Where possible, the Contractor shall take field measurements and verify field 
conditions and shall carefully compare such field measurements and conditions and 
other information known to the Contractor with the Contract Documents before 
commencing coordination drawings. 

B. Coordination drawings are drawings prepared by Contractor that superimpose Work of 
multiple trades involved in the construction process.  Coordination drawings indicate 
systems and components to be installed by the Contractor to maximize clear height 
and free area in ceiling cavities, allow for proper and adequate equipment service 
clearances, minimize space required by shafts and chases and provide the most 
efficient functioning and use of materials possible while complying with the final 
performance and finished appearance required by the Contract Documents. 

C. Coordination drawings are intended to show the relationship and integration of different 
construction elements that require coordination during fabrication or installation to fit in 
the space provided, to function as intended, and to present the intended final finished 
appearance.  

D. Coordination Drawings are not a replacement for shop drawings specified in the 
technical specifications or the Record Drawings required in Division 01.  

E. The Contractor shall manage the process so that each trade/ sub contractor provides 
all required information in a timely manner. Coordination Drawings may be completed 
on a phased basis so as not to delay the overall project schedule. The CPM Schedule 
specified elsewhere in Division 01 Section “Construction Progress Documentation” 
shall include the submission of Coordination Drawings. The same shall demonstrate 
how the Contractor intends to integrate the submission of Coordination Drawings to 
suit the overall project schedule. The Contractor shall pay all costs for reproducing 
copies of coordination drawings for use in the field.  
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F. Contractor shall maintain equipment access and pathways as indicated on the 
Drawings. Floor space in MEP equipment rooms shall be maintained as indicated on 
the Architectural Drawings. Contractor shall clearly indicate access and floor space to 
be maintained in coordinated shop drawings submitted to the Owner and Architect as 
per the Specifications. 

G. Fully coordinated Ceiling Coordination Drawings must be received and approved by 
the Architect before any associated ceiling shop drawings of any trade will be 
reviewed. 

H. Sprinkler heads depicted on architectural drawings are intended to indicate design 
intent of layout only. 

1.3 CONTRACTOR'S USE OF ARCHITECT'S CAD FILES 

A. Refer to Division 01 Section “Submittal Procedures” for availability of and use of  
Architect’s CAD Background Drawings. 

1.4 SUBMITTALS 

A. Coordination Drawings: Prepare and submit as informational submittal within 15 days 
of Notice to Proceed.   

B. Submit coordination drawings in the same manner as shop drawings; refer to Section 
013300 Submittal Procedures.   

1.5 PROJECT CONDITIONS 

A. Maintain marked up set of coordination drawings at Project site available for reference 
by Owner, Construction Manager and Architect.   

B. Maintain original CAD drawings or base drawings used to produce coordination 
drawings updated with revisions to reflect actual construction.  Make drawing revisions 
at time of change to construction; Transfer information to CAD drawings no later than 
every 7 days. 

C. Failure to submit coordination drawings will result in no changes to contract sum for 
necessary corrections to uncoordinated work. 

 

PART 2 - PRODUCTS (Not Used) 
 

PART 3 - EXECUTION  

3.1 PREPARATION OF COORDINATION DRAWINGS, GENERAL 

A. Prepare coordination drawings for Project using CAD drawings or similar coordination 
documentation overlay drawings indicating coordination of the project. 
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B. CAD Drawings: Produce coordination drawings and overlays using Architect’s 
electronic base drawings furnished by the Architect.   

1. Each Prime Contractor shall be assigned a layer to create the detailing work of 
each section or division of the Specifications requiring coordination. Each Prime 
Contractor shall ensure that the layer assigned to them cannot be modified by 
another Contractor or trade, and that the final product clearly differentiates which 
Contractor or trade is responsible for the respective information shown. The latter 
may occur through the use of colors or other distinct graphic methods. 

C. The Construction Manager will assume overall coordination responsibilities for the 
preparation of the coordination drawings, and shall work in collaboration with each 
Prime Contractor to coordinate work by more than one contract. 

1. The Construction Manager will coordinate the addition of trade-specific 
information to coordination drawings by multiple contractors in a sequence that 
best provides for coordination of the information and resolution of conflicts 
between installed components. 

3.2 INFORMATION REQUIRED IN COORDINATION DRAWINGS  

A. Architectural Work Information Required in Coordination Drawings: 
 

1. Items which are recessed into ceilings and ceiling plenums, or surface mounted 
to ceilings. 

2. Anchorages, fastenings, and supporting for items recessed in, attached to, or 
suspended from ceilings or structure above ceilings. 

3. Firewalls, Fire Barrier, Fire partitions and smoke partitions on coordination 
drawings for coordination of life safety requirements. 

B. Plumbing Work Information Required in Coordination Drawings: 
 

1. Sizes and bottom elevations of piping with insulation thickness included.  
2. Dimensions of major components, such valves, access doors and cleanouts. 
3. Fire-rated enclosures around piping  
4. Support of all roof mounted plumbing piping and equipment. 
5. Required space to install, service and maintain all plumbing mechanical items 

and systems. 

C. HVAC Work Information Required in Coordination Drawings: 
 

1. Sizes and bottom elevations of ductwork, piping with insulation thickness 
included. 

2. Fire dampers. 
3. Acoustical lining in ductwork. 
4. Identification of ductwork pressure class. 
5. Dimensions of major components, such as dampers, valves, diffusers, access 

doors, cleanouts and electrical distribution equipment. 
6. Fire-rated enclosures around ductwork. 
7. Support of all roof mounted HVAC piping and equipment. 
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8. Required space to install, service and maintain all HVAC items and systems. 

D. Electrical Work Information Required in Coordination Drawings: 
 

1. Electrical Work, including telecommunications, data, security, lighting and fire 
alarm systems. 

2. Runs of vertical and horizontal conduit 1-1/4-inch diameter and larger. 
3. Light fixture locations. 
4. Emergency egress light locations. 
5. Smoke detector, and other fire alarm device locations. 
6. Panelboard, switchboard, transformer, cable tray, and motor control center, and 

exit signs. 
7. Location of pull boxes and junction boxes, dimensioned from column center lines. 
8. Bottom elevation of all conduit runs 1-1/4 -inch diameter and larger and of all 

cable trays. 
9. Support of all roof mounted conduit and photovoltaic equipment, cameras, and 

security system devices. 
10. Required space to install, service and maintain all electrical items and systems. 
11. Lightning protection. 

E. Fire Protection System Information Required in Coordination Drawings: 
 

1. Locations of standpipes, valves, mains piping, branch lines, pipe drops, and 
sprinkler heads. 

2. Bottom elevation of main and branch lines. 

F. Structural Work Information Required in Coordination Drawings: 
 

1. Ceiling system. 
2. Openings and sleeve locations required in slabs, walls, beams and other 

structural elements, including required openings not indicated on Contract 
Documents. 

3. Slab edge locations and locations of sleeves dimensioned from building lines and 
floor lines. 

G. Ceiling Systems and Plenum Space in Coordination Drawings: 
 

1. For mechanical, plumbing, fire protection, fire alarm, electrical, controls, and 
telecommunications Work penetrating acoustical ceilings, show locations of each 
item (including sprinkler heads, diffusers, grilles, access doors, light fixtures, 
smoke detectors, exit signs, speakers, and other visible ceiling mounted devices) 
relative to acoustical ceiling grid or to wall in gypsum board ceilings. 

2. Locate components within ceiling plenums to maximize clear area for future 
installations of lights and equipment. 

3. Clearly indicate areas of conflict between light fixtures, diffusers and grilles and 
plenum boxes and other components on coordination drawings. 

4. Draw elements to dimensions appropriate for products to be installed.  Use of 
symbols is not acceptable. 
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3.3 CONFLICTS IN COORDINATION DRAWINGS 

A. The Construction Manager will review the Coordination Drawings to identify areas of 
conflicts and obstacles, and together with the separate Prime Contractors, work to 
resolve the trade conflicts as well as clashes within each trade, until all conflicts are 
fully coordinated.  

1. Each Prime Contractors shall revise their respective portions of the Coordination 
Drawings to eliminate the collisions and interferences identified.  

2. Each Prime Contractor shall determine that all work can be installed without 
interference. 

3. Each Prime Contractor shall approve the revised Coordination Drawings in 
writing indicating approval of installation coordination and clearances. 

B. In the case of unresolved interference, the Construction Manager will notify the 
Architect. The Architect will then suggest to the Construction Manager as to how to 
revise the Coordination Drawings to eliminate interference.  The Prime Contractors 
shall then revise their respective Drawings to eliminate the interference. 

1. Each Prime Contractor shall approve the revised Coordination Drawings in 
writing indicating approval of installation coordination and clearances. 

3.4 PREPARATION OF COORDINATION DRAWINGS   

A. Organize coordination drawing submittals as follows: 
 

1. Floor Plans:  Provide floor plans and reflected ceiling plans for all floors.  Show 
architectural, structural, mechanical, plumbing, fire protection, fire alarm, 
electrical, and telecommunications elements on floor plans and reflected ceiling 
plans. 

2. Equipment Rooms and Spaces:  Provide large scale drawings for equipment 
rooms and spaces showing plans and elevations of mechanical, plumbing, fire 
protection, electrical, and telecommunications equipment. 

3. Structural Penetrations:  Provide coordination drawings for each floor indicating 
penetrations and openings required for all trades. 

4. In public and occupied areas without scheduled finish ceilings, appearance is a 
major coordination factor.  Reposition proposed locations of work after 
Coordination Drawing review by the Architect.  Provide adjustments to the exact 
size, location and offsets of ducts, pipes, and conduit to achieve reasonable 
appearance objectives.   Provide these adjustments as part of the Contract or 
notify the Architect immediately as to why the adjustment cannot be made. 

B. Prepare coordination drawings to a scale of 1/4" = 1'- 0" or larger (1/2"= 1'-0" for 
mechanical room plans); detailing major elements, components, and systems of 
mechanical equipment and materials in relationship with other systems, installations, 
and building components.  Indicate locations where space is limited for installation and 
access and where sequencing and coordination of installations are of importance to the 
efficient flow of the Work, including (but not necessarily limited to) the following:  

 
1. Detail complex areas at larger scale than typical floor plans. 
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2. Use a common architectural layout as background. 
3. Indicate ductwork, pipes with 6-inch diameter and greater, and conduits with 3-

inch diameter and greater by double lines.  Use single lines for smaller 
mechanical piping and all electrical conduits.  Draw piping, ductwork, lighting 
fixtures, and cable trays in scale. 

4. Circle and clearly note deviations from Contract Documents with reason for 
deviation stated. 

5. Provide name of representative of each subcontractor whose Work is indicated 
on coordination drawings, verifying their review and approval that their Work has 
been coordinated with each other trade and with architectural and structural 
Work. 

END OF SECTION 013115 
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SECTION 013200 - CONSTRUCTION PROGRESS DOCUMENTATION 
 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for documenting the 
progress of construction during performance of the Work, including the following: 

1. Startup construction schedule. 
2. Contractor's construction schedule. 
3. Construction Manager’s construction schedule. 
4. Project construction schedule 
5. Construction schedule updating reports. 
6. Daily construction reports. 
7. Site condition reports. 
8. Special reports. 

B. Related Requirements: 

1. Section 013300 "Submittal Procedures" for submitting schedules and reports. 
2. Section 014000 "Quality Requirements" for submitting a schedule of tests and 

inspections.  

1.2 DEFINITIONS 

A. Activity:  A discrete part of a project that can be identified for planning, scheduling, 
monitoring, and controlling the construction project.  Activities included in a 
construction schedule consume time and resources. 

1. Critical Activity:  An activity on the critical path that must start and finish on the 
planned early start and finish times. 

2. Predecessor Activity:  An activity that precedes another activity in the network. 
3. Successor Activity:  An activity that follows another activity in the network. 

B. CPM:  Critical path method, which is a method of planning and scheduling a 
construction project where activities are arranged based on activity relationships.  
Network calculations determine when activities can be performed and the critical path 
of Project. 

C. Critical Path:  The longest connected chain of interdependent activities through the 
network schedule that establishes the minimum overall Project duration and contains 
no float. 

D. Event:  The starting or ending point of an activity. 

E. Float:  The measure of leeway in starting and completing an activity. 
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1. Free float is the amount of time an activity can be delayed without adversely 
affecting the early start of the successor activity. 

2. Total float is the measure of leeway in starting or completing an activity without 
adversely affecting the planned Project completion date. 

F. Milestone:  A key or critical point in time for reference or measurement. 

G. Contractor's Construction Schedule:  A construction schedule for the Work of a Prime 
Contractor, prepared by that Prime Contractor. 

H. Construction Manager’s Construction Schedule: A construction schedule for the 
Project, prepared by the Construction Manager with no input from Prime Contractors, 
indicating milestones, Phasing, and other general requirements for the prosecution of 
the Work of all Contracts. 

I. Project Construction Schedule:  A coordinated construction schedule for the Project, 
prepared and maintained by the Construction Manager, indicating an overall 
construction schedule for the entire Project with input from all Prime Contractors, 
coordinated by the Construction Manager, and accepted by all Prime Contractors. 

1.3 INFORMATIONAL SUBMITTALS 

A. Format for Submittals:  Submit required submittals in the following format: 
 

1. PDF electronic file. 

B. Startup construction schedule. 

C. Startup Network Diagram:  Of size required to display entire network for entire 
construction period.  Show logic ties for activities. 

D. Contractor's Construction Schedule:  Initial schedule, of size required to display entire 
schedule for entire construction period. 

1. Submit a working digital copy of schedule, using software indicated, and labeled 
to comply with requirements for submittals  

2. Construction Manager will review schedule for compliance with Construction 
Manager’s Construction Schedule 

E. Construction Schedule Updating Reports:  Submit with Applications for Payment. 
 

F. Daily Construction Reports:  Submit at monthly intervals. 

G. Site Condition Reports:  Submit at time of discovery of differing conditions. 

H. Special Reports:  Submit at time of unusual event.  

I. Qualification Data:  For scheduling personnel. 
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1.4 QUALITY ASSURANCE 

A. Scheduling Personnel Qualifications:  A consultant or a person in the Contractor’s 
employ who is  experienced in CPM project scheduling and reporting, with capability of 
reviewing Construction Manager's Construction Schedule and Project Construction 
Schedule, correlating them with Contractor’s Construction Schedule, and providing 
feedback reports within time schedule specified.  

B. Prescheduling Conference: After receipt of preliminary Contractor’s Construction 
Schedule from all Prime Contractors, Construction Manager will conduct a schedule 
review and coordination conference at Project site to comply with requirements in 
Section 013100 "Project Management and Coordination." Construction Manager will 
review methods and procedures related to the Project Construction Schedule including, 
but not limited to, the following: 

1. Review software limitations and content and format for reports. 
2. Verify availability of qualified personnel needed to develop and update schedule. 
3. Review submittal requirements and procedures. 
4. Discuss constraints, including phasing, area separations, interim milestones and 

partial Owner occupancy. 
5. Review delivery dates for Owner-furnished products. 
6. Review schedule for work of Owner's separate contracts 
7. Review time required for review of submittals and resubmittals. 
8. Review requirements for tests and inspections by independent testing and 

inspecting agencies. 
9. Review time required for completion and startup procedures. 
10. Review and finalize list of construction activities to be included in schedule. 
11. Review procedures for updating schedule. 
12. Discuss constraints, including phasing work 

1.5 COORDINATION 

A. Coordinate Contractor's construction schedule with the schedule of values, submittal 
schedule, progress reports, payment requests, and other required schedules and 
reports. 

1. Secure time commitments for performing critical elements of the Work from 
entities involved. 

2. Coordinate each construction activity in the network with other activities and 
schedule them in proper sequence. 

1.6 CONTRACTOR'S CONSTRUCTION SCHEDULE 

A. The form of the Contractor’s Construction Schedule will be a CPM schedule. 

B. Computer Scheduling Software:  Prepare schedules using current version of a program 
that has been developed specifically to manage construction schedules. 
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C. Scheduling Consultant:  Engage a consultant to provide planning, evaluation, and 
reporting using CPM scheduling. 

1. In-House Option:  Owner may waive the requirement to retain a consultant if 
Contractor employs skilled personnel with experience in CPM scheduling and 
reporting techniques.  Submit qualifications. 

2. Meetings:  Scheduling consultant shall attend all meetings related to Project 
progress, alleged delays, and time impact. 

D. Time Frame:  Extend schedule from date established for the Notice of Award to date of 
final completion. 

1. Contract completion date shall not be changed by submission of a schedule that 
shows an early completion date, unless specifically authorized by Change Order. 

E. Activities:  Treat each story or separate area as a separate numbered activity for each 
main element of the Work.  Comply with the following: 

1. Activity Duration:  Define activities so no activity is longer than 20 days, unless 
specifically allowed by Architect. 

2. Procurement Activities:  Include procurement process activities for long lead 
items and major items, requiring a cycle of more than 60 days, as separate 
activities in schedule.  Procurement cycle activities include, but are not limited to, 
submittals, approvals, purchasing, fabrication, and delivery. 

3. Submittal Review Time:  Include review and resubmittal times indicated in 
Section 013300 "Submittal Procedures" in schedule.  Coordinate submittal 
review times in Contractor's construction schedule with submittal schedule. 

4. Startup and Testing Time:  Include no fewer than 15 days for startup and testing. 
5. Substantial Completion:  Indicate completion in advance of date established for 

Substantial Completion, and allow time for Architect's administrative procedures 
necessary for certification of Substantial Completion. 

6. Punch List and Final Completion:  Include not more than 30 days for completion 
of punch list items and final completion. 

F. Constraints: Include constraints and work restrictions indicated in the Contract 
Documents and as follows in schedule, and show how the sequence of the Work is 
affected. 

1. Phasing: Arrange list of activities on schedule by phase. 
2. Work under More Than One Contract: Include a separate activity for each 

contract. 
3. Work by Owner: Include a separate activity for each portion of the Work 

performed by Owner. 
4. Owner-Furnished Products: Include a separate activity for each product. Include 

delivery date indicated in Section 011000 "Summary." Delivery dates indicated 
stipulate the earliest possible delivery date. 

5. Work Restrictions: Show the effect of the following items on the schedule: 

a. Coordination with existing construction. 
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b. Limitations of continued occupancies. 
c. Uninterruptible services. 
d. Partial occupancy before Substantial Completion. 
e. Use-of-premises restrictions. 
f. Provisions for future construction. 
g. Seasonal variations. 
h. Environmental control. 
 

6. Work Stages:  Indicate important stages of construction for each major portion of 
the Work, including, but not limited to, the following: 

a. Subcontract awards. 
b. Submittals. 
c. Purchases. 
d. Mockups.  
e. Fabrication. 
f. Sample testing. 
g. Deliveries. 
h. Installation. 
i. Tests and inspections. 
j. Adjusting. 
k. Curing. 
l. Startup and placement into final use and operation. 

G. Milestones:  Include milestones indicated in the Contract Documents and in the 
Construction Manager’s Construction Schedule, including, but not limited to, the Notice 
to Proceed, Substantial Completion, and final completion, and the interim milestones 
indicated on the Schedule. 

H. Upcoming Work Summary:  Prepare summary report indicating activities scheduled to 
occur or commence prior to submittal of next schedule update.  Summarize the 
following issues: 

1. Unresolved issues. 
2. Unanswered Requests for Information. 
3. Rejected or unreturned submittals. 
4. Notations on returned submittals. 
5. Pending modifications affecting the Work and Contract Time. 

I. Contractor's Construction Schedule Updating:  At bi-weekly intervals, update schedule 
to reflect actual construction progress and activities.  Issue schedule one week before 
each regularly scheduled progress meeting. 

1. Revise schedule immediately after each meeting or other activity where revisions 
have been recognized or made.  Issue updated schedule concurrently with the 
report of each such meeting. 

2. Include a report with updated schedule that indicates every change, including, 
but not limited to, changes in logic, durations, actual starts and finishes, and 
activity durations. 
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3. As the Work progresses, indicate final completion percentage for each activity. 
4. In no event shall any progress report constitute an adjustment in the Contract 

Time, any Milestone Date or the Contract Sum unless any such adjustment is 
agreed to by the Owner and authorized pursuant to Change Order. 

J. Recovery Schedule:  When periodic update indicates the Work is 14 or more calendar 
days behind the current approved schedule, submit a separate recovery schedule 
indicating means by which Contractor intends to regain compliance with the schedule.  
Indicate changes to working hours, working days, crew sizes, and equipment required 
to achieve compliance, and date by which recovery will be accomplished. 

K. Distribution: Distribute copies of approved schedule to Architect, Construction 
Manager, Owner, separate contractors, testing and inspecting agencies, and other 
parties identified by Contractor with a need-to-know schedule responsibility. 

1. Post copies in Project meeting rooms and temporary field offices. 
2. When revisions are made, distribute updated schedules to the same parties and 

post in the same locations. Delete parties from distribution when they have 
completed their assigned portion of the Work and are no longer involved in 
performance of construction activities. 

1.7 PROJECT CONSTRUCTION SCHEDULE 

A. Form: The form of the Project Construction Schedule will be a CPM schedule. 

B. Responsibilities: The Construction Manager will provide services as the overall project  
scheduling coordinator for Project planning, scheduling and control.  The Construction 
Manager will prepare and maintain the overall Project Construction Schedule with input 
from the Prime Contractors. 

C. Preparation: The procedure for the preparation of the Project Construction Schedule 
shall be as follows:   

 
1. Within 10 days after Notice of Award of Contract or at the preconstruction 

meeting, whichever comes first,  each Prime Contractor shall prepare and submit 
to the Construction Manager, for review and coordination, a detailed start up 
Contractor’s Construction Schedule for his Work showing the details of his 
compliance with the Construction Manager’s Construction Schedule. Contractor’s 
Construction Schedule shall indicate that the Phases of the Project be 
Substantially Complete by the dates indicated in the Construction Manager’s 
Construction Schedule. 

2. The Construction Manager will review the Contractor’s Construction Schedule 
and shall advise the Contractor if its schedule is acceptable for incorporation into 
the Project Construction Schedule, or if revisions will have to be made.  

3. Each Prime Contractor shall cooperate with each other and with the Construction 
Manager in coordinating each Contractor’s Construction Schedule to produce the 
Project Construction Schedule.   
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4. When the coordinated Project Construction Schedule is produced by the 
Construction Manager, each Prime Contractor shall signify acceptance of 
Schedule by signing the schedule. 

D. Updates/Revisions: The Construction Manager will update the Project Construction 
Schedule at bi-weekly intervals to reflect actual construction progress and activities, 
based on feedback reports of Prime Contractors. Each Prime Contractor shall issue 
revised scheduling report (update) to the Construction Manager one week before each 
regularly scheduled progress meeting.  

1. Construction Manager will revise Project Construction Schedule immediately 
after each meeting or other activity where revisions have been recognized or 
made.  Construction Manager will issue updated schedule concurrently with the 
report of each such meeting. 

2. As the Work progresses, Project Construction Schedule will indicate Actual 
Completion percentage for each activity. 

3. The Contractor shall monitor the progress of its work for conformance with the 
requirements of the construction schedule and shall promptly advise the 
Construction Manager of any delays or potential delays.  

4. If a schedule update is not submitted by the Contractor in a timely fashion, the 
Contractor shall accept the Project Construction Schedule prepared by the 
Construction Manager as the construction schedule to be used in carrying out its 
work and the Contractor waives its rights to claim damage or delay associated 
with the time requirements set forth in the updated Project Construction 
Schedule.   

5. The Owner reserves the right to adjust the Project Construction Schedule from 
time to time during construction to mitigate unavoidable problems and ensure 
that the Project Completion Date is achieved. Contractor shall comply with the 
adjusted Project Construction Schedule without additional cost. 

6. When an updated Project Construction Schedule is produced by the Construction 
Manager, each Prime Contractor shall signify acceptance of Schedule by signing 
the schedule. 

E. Distribution: Construction Manager will distribute copies of approved schedule to  
Prime Contractors, Architect, Owner, separate contractors, testing and inspecting 
agencies, and other parties identified by Construction Manager with a need-to-know 
schedule responsibility. 

1. Construction Manager will post copies in Project meeting rooms and temporary 
field offices. 

2. When revisions are made, Construction Manager will distribute updated 
schedules to the same parties and post in the same locations. Parties will be 
deleted from distribution list when they have completed their assigned portion of 
the Work and are no longer involved in performance of construction activities. 

F. Prime Contractors’ Acceptance of Project Construction Schedule: The initial and each 
updated Project Construction Schedule shall be signed by each Prime Contractor, 
indicating acceptance of such schedule.   
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1. A copy of the initial Project Construction Schedule signed and accepted by Prime 
Contractor shall be attached to the initial Application for Payment.  No payment 
will be processed by the Owner until such document has been received. 

2. A copy of the most current Project Construction Schedule signed and accepted 
by Prime Contractor shall be attached to each succeeding Application for 
Payment.  No payment will be processed by the Owner until such document has 
been received. 

1.8 STARTUP CONSTRUCTION SCHEDULE 

A. Gantt-Chart Schedule: Submit startup, horizontal, Gantt-chart-type construction 
schedule within 10 days after Notice of Award of Contract or at the preconstruction 
meeting, whichever comes first. 

B. Preparation: Indicate each significant construction activity separately. Identify first 
workday of each week with a continuous vertical line. Outline significant construction 
activities for first 60 days of construction. Include skeleton diagram for the remainder of 
the Work and a cash requirement prediction based on indicated activities. 

1.9 CPM SCHEDULE REQUIREMENTS 

A. General:  Prepare network diagrams using AON (activity-on-node) format. 

B. Startup Network Diagram:  Submit diagram within 14 days of date established for the 
Notice of Award. Outline significant construction activities for the first 90 days of 
construction.  Include skeleton diagram for the remainder of the Work and a cash 
requirement prediction based on indicated activities. 

C. CPM Schedule:  Prepare Contractor's construction schedule using a time-scaled CPM 
network analysis diagram for the Work. 

1. Develop network diagram in sufficient time to submit CPM schedule so it can be 
accepted for use no later than 60 days after date established for the Notice of 
Award. 

a. Failure to include any work item required for performance of this Contract 
shall not excuse Contractor from completing all work within applicable 
completion dates, regardless of Architect's approval of the schedule. 

2. Conduct educational workshops to train and inform key Project personnel, 
including subcontractors' personnel, in proper methods of providing data and 
using CPM schedule information. 

3. Establish procedures for monitoring and updating CPM schedule and for 
reporting progress.  Coordinate procedures with progress meeting and payment 
request dates. 

4. Use "one workday" as the unit of time for individual activities.  Indicate 
nonworking days and holidays incorporated into the schedule in order to 
coordinate with the Contract Time. 
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D. CPM Schedule Preparation:  Prepare a list of all activities required to complete the 
Work.  Using the startup network diagram, prepare a skeleton network to identify 
probable critical paths. 

1. Activities:  Indicate the estimated time duration, sequence requirements, and 
relationship of each activity in relation to other activities.  Include estimated time 
frames for the following activities: 

a. Preparation and processing of submittals. 
b. Preparation and processing of coordination drawings. 
c. Mobilization and demobilization. 
d. Purchase of materials. 
e. Delivery. 
f. Fabrication. 
g. Utility interruptions. 
h. Installation. 
i. Work by Owner that may affect or be affected by Contractor's activities. 
j. Testing and commissioning. 
k. Punch list and final completion. 
l. Activities occurring following final completion. 

2. Critical Path Activities:  Identify critical path activities, including those for interim 
completion dates.  Scheduled start and completion dates shall be consistent with 
Contract milestone dates. 

3. Processing:  Process data to produce output data on a computer-drawn, time-
scaled network.  Revise data, reorganize activity sequences, and reproduce as 
often as necessary to produce the CPM schedule within the limitations of the 
Contract Time. 

4. Format:  Mark the critical path.  Locate the critical path near center of network; 
locate paths with most float near the edges. 

a. Subnetworks on separate sheets are permissible for activities clearly off 
the critical path. 

E. Contract Modifications:  For each proposed contract modification and concurrent with 
its submission, prepare a time-impact analysis using a network fragment to 
demonstrate the effect of the proposed change on the overall project schedule. 

F. Initial Issue of Schedule:  Prepare initial network diagram from a sorted activity list 
indicating straight "early start-total float."  Identify critical activities.  Prepare tabulated 
reports showing the following: 

1. Contractor or subcontractor and the Work or activity. 
2. Description of activity. 
3. Main events of activity. 
4. Immediate preceding and succeeding activities. 
5. Early and late start dates. 
6. Early and late finish dates. 
7. Activity duration in workdays. 
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8. Total float or slack time. 
9. Average size of workforce. 
10. Dollar value of activity (coordinated with the schedule of values). 

G. Schedule Updating:  Concurrent with making revisions to schedule, prepare tabulated 
reports showing the following: 

1. Identification of activities that have changed. 
2. Changes in early and late start dates. 
3. Changes in early and late finish dates. 
4. Changes in activity durations in workdays. 
5. Changes in the critical path. 
6. Changes in total float or slack time. 
7. Changes in the Contract Time. 

H. Value Summaries:  Prepare two cumulative value lists, sorted by finish dates. 

1. In first list, tabulate activity number, early finish date, dollar value, and cumulative 
dollar value. 

2. In second list, tabulate activity number, late finish date, dollar value, and 
cumulative dollar value. 

3. In subsequent issues of both lists, substitute actual finish dates for activities 
completed as of list date. 

4. Prepare list for ease of comparison with payment requests; coordinate timing 
with progress meetings. 

a. In both value summary lists, tabulate "actual percent complete" and 
"cumulative value completed" with total at bottom. 

b. Submit value summary printouts one week before each regularly scheduled 
progress meeting. 

1.10 REPORTS 

A. Daily Construction Reports:  Prepare a daily construction report recording the following 
information concerning events at Project site: 

1. List of subcontractors at Project site. 
2. List of separate contractors at Project site. 
3. Approximate count of personnel at Project site. 
4. Equipment at Project site. 
5. Material deliveries. 
6. High and low temperatures and general weather conditions, including presence 

of rain or snow. 
7. Accidents. 
8. Meetings and significant decisions. 
9. Unusual events (see special reports). 
10. Stoppages, delays, shortages, and losses. 
11. Meter readings and similar recordings. 
12. Emergency procedures. 
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13. Orders and requests of authorities having jurisdiction. 
14. Change Orders received and implemented. 
15. Construction Change Directives received and implemented. 
16. Services connected and disconnected. 
17. Equipment or system tests and startups. 
18. Partial completions and occupancies. 
19. Substantial Completions authorized. 

B. Site Condition Reports:  Immediately on discovery of a difference between site 
conditions and the Contract Documents, prepare and submit a detailed report.  Submit 
with a Request for Information.  Include a detailed description of the differing 
conditions. 

1.11 SPECIAL REPORTS 

A. General:  Submit special reports directly to Owner within one day(s) of an occurrence.  
Distribute copies of report to parties affected by the occurrence. 

B. Reporting Unusual Events:  When an event of an unusual and significant nature occurs 
at Project site, whether or not related directly to the Work, prepare and submit a special 
report.  List chain of events, persons participating, response by Contractor's personnel, 
evaluation of results or effects, and similar pertinent information.  Advise Owner in 
advance when these events are known or predictable. 

PART 2 - PRODUCTS (not used) 

PART 3 - EXECUTION 

 

END OF SECTION 013200 
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SECTION 013233 – PHOTOGRAPHIC DOCUMENTATION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes administrative and procedural requirements for the following work by 
the Contractor: 

1. Preconstruction photographs. 
2. Preconstruction videos. 

1.2 SUBMITTALS 

A. Key Plan:  Submit key plan of Project site and buildings with notation of vantage points 
marked for location and direction of each photograph and video.  Indicate elevation or 
story of construction.  Include same label information as corresponding set of photographs 
or video. 

B. Photographs:  Submit two prints of each photographic view  

1. Format:  8-by-10-inch smooth-surface matte prints on single-weight commercial-
grade photographic paper, enclosed back to back in clear plastic sleeves that are 
punched for standard 3-ring binder. 

2. Identification:  On back of each print, provide an applied label or rubber-stamped 
impression with the following information: 

a. Name of project. 
b. Name of Architect and Construction Manager 
c. Name of Contractor. 
d. Date photograph was taken if not date stamped by camera. 
e. Description of vantage point, indicating location, direction (by compass point), 

and elevation or story of construction. 
f. Unique sequential identifier. 

3. Digital Images:  Submit a complete set of digital image electronic files with each 
submittal of prints as a Project Record Document on CD-ROM.  Identify electronic 
media with date photographs were taken.  Submit images that have same aspect 
ratio as the sensor, uncropped. 

C. DVD’s:  Submit 2 copies of each DVD with protective sleeve or case within seven days of 
recording.  

1. Identification:  On each copy, provide an applied label with the following information: 

a. Name of Project. 
b. Name of Architect and Construction Manager. 
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c. Name of Contractor. 
d. Date video was recorded. 
e. Description of vantage point, indicating location, direction (by encompass 

point), and elevation or story of construction. 
f. Weather conditions at time of recording. 

PART 2 - PRODUCTS 

2.1 PHOTOGRAPHIC MEDIA 

A. Photographic Film:  Medium format, 2-1/4 by 2-1/4 inches  

B. Digital Images:  Provide images in uncompressed TIFF format, produced by a digital 
camera with minimum sensor size of 4.0 megapixels, and at an image resolution of not 
less than 1600 by 1200 pixels. 

C. Digital Video Recordings:  Provide high-resolution, digital video disc in format acceptable 
to the Owner. 

PART 3 - EXECUTION 

3.1 CONSTRUCTION PHOTOGRAPHS 

A. General:  Take photographs using the maximum range of depth of field, and that are in 
focus, to clearly show the Work.  Photographs with blurry or out-of-focus areas will not be 
accepted. 

1. Maintain key plan with each set of photographs that identifies each photographic 
location. 

B. Film Images: 

1. Date Stamp:  Unless otherwise indicated, date and time stamp each photograph as 
it is being taken so stamp is integral to photograph. 

2. Field Office Prints:  Retain one set of prints of photographs in the field office at 
Project site, available at all times for reference.  

C. Digital Images:  Submit digital images exactly as originally recorded in the digital camera, 
without alteration, manipulation, editing, or modifications using image-editing software. 

1. Date and Time:  Include date and time in filename for each image. 
2. Field Office Images:  Maintain one set of images on CD-ROM in the field office at 

Project site, available at all times for reference.   

D. Preconstruction Photographs:  Before commencement of demolition, or starting 
construction, take color and digital photographs of Project site and surrounding properties, 
including existing items to remain during construction, from different vantage points. 
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1. Take 20 photographs of each existing building to accurately record physical 
conditions at start of demolition or construction. 

2. Take additional photographs as required to record settlement or cracking of adjacent 
structures, pavements, and improvements. 

3.2 CONSTRUCTION DIGITAL VIDEO 

A. Recording:  Mount camera on tripod before starting recording, unless otherwise necessary 
to show area of construction.  Display continuous running time and date.  At start of each 
video, record weather conditions from local newspaper or television and the actual 
temperature reading at Project site. 

B. Narration:  Describe scenes on video by audio narration by microphone while video is 
recorded.  Include description of items being viewed, recent events, and planned activities. 
 At each change in location, describe vantage point, location, direction (by compass point), 
and elevation or story of construction. 

1. Confirm date and time at beginning and end of recording. 
2. Begin each video with name of Project, Contractor's name, videographer's name, 

and Project location. 

C. Preconstruction Video:  Before starting demolition or construction record video of Project 
site and surrounding properties from different vantage points. 

1. Show existing conditions adjacent to Project site before starting the Work. 
2. Show existing buildings either on or adjoining Project site to accurately record 

physical conditions at the start of demolition, or construction. 
3. Show protection efforts by Contractor. 

END OF SECTION 013233 
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SECTION 013300 - SUBMITTAL PROCEDURES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes requirements for the submittal schedule and administrative and 
procedural requirements for submitting Shop Drawings, Product Data, Samples, and other 
submittals. 

B. Related Requirements: 
1. Section 012900 "Payment Procedures" for submitting Applications for Payment and 

the schedule of values. 
2. Section 013200 "Construction Progress Documentation" for submitting schedules 

and reports, including Contractor's construction schedule. 
3. Section 017823 "Operation and Maintenance Data" for submitting operation and 

maintenance manuals. 
4. Section 017839 "Project Record Documents" for submitting record Drawings, record 

Specifications, and record Product Data. 
5. Section 017900 "Demonstration and Training" for submitting video recordings of 

demonstration of equipment and training of Owner's personnel. 

1.2 DEFINITIONS 

A. Action Submittals:  Written and graphic information and physical samples that require 
Architect's responsive action.  Action submittals are those submittals indicated in 
individual Specification Sections as "action submittals." 

B. Informational Submittals:  Written and graphic information and physical samples that do 
not require Architect's responsive action.  Submittals may be rejected for not complying 
with requirements.  Informational submittals are those submittals indicated in individual 
Specification Sections as "informational submittals." 

C. Portable Document Format (PDF):  An open standard file format licensed by Adobe 
Systems used for representing documents in a device-independent and display 
resolution-independent fixed-layout document format. 

1.3 ACTION SUBMITTALS 

A. Submittal Schedule:  Submit a schedule of submittals, arranged in chronological order by 
dates required by construction schedule.  Include time required for review, ordering, 
manufacturing, fabrication, and delivery when establishing dates.  Include additional time 
required for making corrections or revisions to submittals noted by Architect and 
additional time for handling and reviewing submittals required by those corrections. 
1. Coordinate submittal schedule with list of subcontracts, the schedule of values, and 

Contractor's construction schedule. 
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2. All submittals shall be submitted to Architect and Construction Manager within 25 
days of contract signing. 

3. Allow sufficient processing time; as a minimum, as indicated in this Section.  
4. Initial Submittal Schedule:  Submit concurrently with startup construction schedule.  

Include all submittals for the project in the initial submittal schedule.   
5. Final Submittal Schedule:  Submit concurrently with the first complete submittal of 

Contractor's construction schedule. 
a. Submit revised submittal schedule to reflect changes in current status and 

timing for submittals. 
6. Format:  Arrange the following information in a tabular format: 

a. Scheduled date for first submittal. 
b. Specification Section number and title. 
c. Submittal category:  Action; informational. 
d. Name of subcontractor. 
e. Description of the Work covered. 
f. Scheduled date for Architect's  final release or approval. 
g. Scheduled date of fabrication. 
h. Scheduled dates for purchasing. 
i. Scheduled dates for installation. 
j. Activity or event number. 

B. Architect will review Submittal Schedule for concentrations, overloading and similar 
conflicts which will impact the Architect’s ability to meet the schedule and propose 
revisions to the duration of processing time to the Contractor. 

C. No payment will be made to Contractor until complete Schedule of Submittals has been 
received and accepted by Owner and Architect. 

D. The Contractor shall not be entitled to any increase in Contract Sum or extension of 
Contract Time based on the time required for review of submittals if the Contractor fails to 
submit a Submittal Schedule. 

1.4 SUBMITTAL ADMINISTRATIVE REQUIREMENTS 

A. Architect's Digital Data Files:    
1. Any request for digital data files shall be solely and exclusively for use related to this 

Project. 
2. CAD Background Drawings: Electronic copies of CAD Background Drawings of the 

Contract Documents in editable file format will be available from the Architect as a 
convenience to the Contractor for use in preparing shop drawings for this Project.  
Refer to “Contractor Request for Electronic Drawing Files” attached to the end of 
this Section for procedures for ordering and transfer of files and for Architect’s 
limitations of liability for transfer.  
a. CAD Background Drawings files requested will be delivered in editable file 

format indicated, and will not be further altered by the Architect prior to 
delivering them to any said party.  

3. Each contractor requesting electronic data file shall submit a request for Electronic 
Drawing Files, prior to delivery of said files.  No contractor, shall transfer these 
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Electronic Files received from the Architect, or any portion thereof to any third party 
(“Transferee”) without written permission of the Architect. 

4. The Architect will transfer files to the requesting entity via the Project Information 
Management (PIM) software. 

5. All files are a schematic representation of elements within the project.  All 
Contractors are responsible for field verification and coordination with other trades. 

6. Use of these files does not relieve the Contractor from producing Coordination 
Drawings and Shop Drawings required by the Contract. 

B. Coordination:  Coordinate preparation and processing of submittals with performance of 
construction activities. 
1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other 

submittals, and related activities that require sequential activity. 
2. Submit all submittal items required for each Specification Section concurrently 

unless partial submittals for portions of the Work are indicated on approved 
submittal schedule. 

3. Submit action submittals and informational submittals required by the same 
Specification Section as separate packages under separate transmittals. 

4. Submit product data, shop drawings and samples relating to a complete assembly 
at one time.  Partial submittals will be returned without action. 

5. Interrelated color selections will not be made until all pertinent samples are received 
by the Architect. 

6. Coordinate transmittal of different types of submittals for related parts of the Work 
so processing will not be delayed because of need to review submittals concurrently 
for coordination. 
a. Architect reserves the right to withhold action on a submittal requiring 

coordination with other submittals until related submittals are received. 

C. Processing Time:  Allow sufficient time for submittal review, including time for 
resubmittals, as follows.  Time for review shall commence on Architect's receipt of 
submittal.  No extension of the Contract Time will be authorized because of failure to 
transmit submittals enough in advance of the Work to permit processing, including 
resubmittals. 
1. Initial Review:  Allow a minimum of 15 working days for initial review of each 

submittal.  Allow additional time if coordination with subsequent submittals is 
required.  Architect will advise Contractor when a submittal being processed must 
be delayed for coordination. 

2. Resubmittal Review:  Allow a minimum of 15 working days for review of each 
resubmittal. 

3. Sequential Review:  Where sequential review of submittals by Architect's 
consultants, Owner, or other parties is indicated, allow a minimum of 21 calendar 
days for initial review of each submittal. Any sequential reviews shall be identified 
on the Submittal Schedule by the Architect and agreed upon by the Project team. 

D. Paper Submittals:  Place a permanent label or title block on each submittal item for 
identification. 
1. Indicate name of firm or entity that prepared each submittal on label or title block. 
2. Place fully executed “Submittal Cover Sheet” attached to the end of this Section as 

first page of every paper submittal. Complete all required information before 
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submitting to Architect.  Submittals received without Submittal Cover Sheet or with 
incomplete information on cover sheet will be returned for resubmission  

3. Include Contractor's stamp indicating information complies with Contract Document 
requirements.  

4. Submittals indicating less than complete review by Contractor will be returned for 
Contractor's compliance without Architect's review. 

5. Additional Paper Copies:  Unless additional copies are required for final submittal, 
and unless Architect observes noncompliance with provisions in the Contract 
Documents, initial submittal may serve as final submittal. 

6. Transmittal for Paper Submittals:  Assemble each submittal individually and 
appropriately for transmittal and handling.  Transmit each submittal using a 
transmittal form acceptable to Architect and Owner. Architect will return without 
review submittals received from sources other than Contractor. 
a. Transmit all submittals to Architect with a copy to the Construction Manager 

unless otherwise indicated.  
b. When submittal requires review of data by Structural Engineer or Mechanical 

or Electrical Engineers, submit a copy directly to such engineer with a copy to 
the Architect and the Construction Manager. 

E. Electronic Submittals:  Identify and incorporate information in each electronic submittal file 
as follows: 
1. Assemble complete submittal package into a single indexed file incorporating 

submittal requirements of a single Specification Section and transmittal form with 
links enabling navigation to each item. 

2. Place fully executed “Submittal Cover Sheet” attached to the end of this Section as 
first page of every electronic submittal. Complete all required information before 
submitting to Architect.  Submittals received without Submittal Cover Sheet or with 
incomplete information on cover sheet will be returned for resubmission. 

3. Name file with submittal number or other unique identifier, including revision 
identifier. 
a. File name shall use project identifier and Specification Section number 

followed by a decimal point and then a sequential number (e.g., LNHS-
061000.01).  Resubmittals shall include an alphabetic suffix after another 
decimal point (e.g., LNHS-061000.01.A). 

4. Transmittal Form for Electronic Submittals:  Use software-generated form from 
electronic project management software or electronic form acceptable to Owner, 
containing the following information: 
a. Project name. 
b. Date. 
c. Name and address of Architect. 
d. Name of Contractor. 
e. Name of firm or entity that prepared submittal. 
f. Names of subcontractor, manufacturer, and supplier. 
g. Category and type of submittal. 
h. Submittal purpose and description. 
i. Specification Section number and title. 
j. Specification paragraph number or drawing designation and generic name for 

each of multiple items. 
k. Drawing number and detail references, as appropriate. 
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l. Location(s) where product is to be installed, as appropriate. 
m. Related physical samples submitted directly. 
n. Indication of full or partial submittal. 
o. Submittal and transmittal distribution record. 
p. Other necessary identification. 
q. Remarks. 

F. Options:  Identify options requiring selection by Architect. 

G. Deviations and Additional Information:  On an attached separate sheet, prepared on 
Contractor's letterhead, record relevant information, requests for data, revisions other 
than those requested by Architect  on previous submittals, and deviations from 
requirements in the Contract Documents, including minor variations and limitations.  
Include same identification information as related submittal. 

H. Resubmittals:  Make resubmittals in same form and manner as initial submittal. 
1. Note date and content of previous submittal. 
2. Note date and content of revision in label or title block and clearly indicate extent of 

revision. 
3. Resubmit submittals until they are marked with approval notation from 

Architect's action stamp. 
4. Architect’s Re-review of Submittals: When resubmittals are required due to 

Contractor’s failure to properly coordinate submittals, including coordination with 
other Prime Contractors, Contractor shall reimburse the Owner for fees paid to the 
Architect for re-review of submittals through a credit change order, in accordance 
with the Architect’s current fee schedule. 

I. Distribution:  Furnish copies of final submittals to manufacturers, subcontractors, 
suppliers, fabricators, installers, authorities having jurisdiction, and others as necessary 
for performance of construction activities.  Show distribution on transmittal forms. 

J. Use for Construction:  Retain complete copies of submittals on Project site.  Use only final 
action submittals that are marked with approval notation from Architect's action stamp.  
1. The Contractor shall perform no portion of its work requiring submittal and review of 

shop drawings, product data, samples or similar submittals until the respective 
submittal has been approved by the Architect.  Such work shall be in accordance 
with approved submittals. 

2. The Contractor shall supply shop drawings to other Contractors engaged by the 
Owner to perform work in connection with the project to ensure proper coordination 
of its work with theirs. 

3. Do not proceed with installation until an applicable copy of the submittal is in the 
installer's possession. 

4. Do not permit use of unmarked copies of submittals in connection with construction. 

K. Project Information Management System: The submittal process will be implemented 
through the use of a digital processing and tracking software similar to “Submittal 
Exchange”. Use this Project Information Management (PIM) software to transmit all 
submittals. Contractors must participate in and become capable in using this system. 
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1.5 SUBMITTAL PROCEDURES 

A. General Submittal Procedure Requirements:  Prepare and submit submittals required by 
individual Specification Sections.  Types of submittals are indicated in individual 
Specification Sections. All submittals shall be submitted to Architect and Construction 
Manager within 25 days of contract signing. 
1. Post electronic submittals as PDF electronic files directly to Architect’s project 

information transmission web based software specifically established for Project. 
a. Architect will return annotated file.  Annotate and retain one copy of file as an 

electronic Project record document file. 
2. Action Submittals:  Submit electronic file except where paper copies of submittals 

are specifically required. 
3. Informational Submittals:  Submit electronic file except where paper copies of 

submittals are specifically required.  
4. Certificates and Certifications Submittals:  Provide a statement that includes 

signature of entity responsible for preparing certification.  Certificates and 
certifications shall be signed by an officer or other individual authorized to sign 
documents on behalf of that entity. 
a. Provide a notarized statement on original paper copy certificates and 

certifications where indicated. 

B. Product Data:  Collect information into a single submittal for each element of construction 
and type of product or equipment. 
1. If information must be specially prepared for submittal because standard published 

data are not suitable for use, submit as Shop Drawings, not as Product Data. 
2. Do not submit Product Data until compliance with requirements of the Contract 

Documents has been confirmed. 
3. Mark each copy of each submittal to show which products and options are 

applicable. Strike extraneous information prior to submittal 
4. Include the following information, as applicable: 

a. Manufacturer's catalog cuts. 
b. Manufacturer's product specifications. 
c. Standard color charts. 
d. Statement of compliance with specified referenced standards. 
e. Testing by recognized testing agency. 
f. Application of testing agency labels and seals. 
g. Notation of coordination requirements. 
h. Availability and delivery time information. 

5. For equipment, include the following in addition to the above, as applicable: 
a. Wiring diagrams showing factory-installed wiring. 
b. Printed performance curves. 
c. Operational range diagrams. 
d. Clearances required to other construction, if not indicated on accompanying 

Shop Drawings. 
6. Submit Product Data before or concurrent with Samples. 
7. Submit Product Data in the following format: 

a. PDF electronic file, unless requested by Architect. 
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C. Shop Drawings:  Prepare Project-specific information, drawn accurately to scale.  Do not 
base Shop Drawings on reproductions of the Contract Documents or standard printed 
data, unless submittal based on Architect's digital data drawing files is otherwise 
permitted. Standard information prepared without specific reference to the Project is not 
considered a Shop Drawing.  Verify field measurements prior to preparation of shop 
drawings. 
1. Preparation:  Fully illustrate requirements in the Contract Documents.  Include the 

following information, as applicable: 
a. Identification of products. 
b. Schedules. 
c. Compliance with specified standards. 
d. Notation of coordination requirements. 
e. Notation of dimensions established by field measurement. 
f. Relationship and attachment to adjoining construction clearly indicated. 
g. Seal and signature of professional engineer if specified. 

2. Sheet Size:  Except for templates, patterns, and similar full-size drawings, submit 
Shop Drawings on sheets at least 8-1/2 by 11 inches (215 by 280 mm), but no 
larger than 30 by 42 inches (750 by 1067 mm). 

3. Submit Shop Drawings in the following format: 
a. PDF electronic file, unless requested by Architect. 
b. In addition to submission of electronic files, submit 3 paper copies of fire 

alarm shop drawings and sprinkler shop drawings with Contractor approval 
stamps applied, for submittal to the AHJ Code Review for review and 
comment, as required. 

c.  

D. Samples:  Submit Samples for review of kind, color, pattern, and texture for a check of 
these characteristics with other elements and for a comparison of these characteristics 
between submittal and actual component as delivered and installed. 
1. Transmit Samples that contain multiple, related components such as accessories 

together in one submittal package. 
2. Identification:  Attach label on unexposed side of Samples that includes the 

following: 
a. Generic description of Sample. 
b. Product name and name of manufacturer. 
c. Sample source. 
d. Number and title of applicable Specification Section. 
e. Specification paragraph number and generic name of each item. 

3. For projects where electronic submittals are required, provide corresponding 
electronic submittal of Sample transmittal, digital image file illustrating Sample 
characteristics, and identification information for record. 

4. Disposition:  Maintain sets of approved Samples at Project site, available for quality-
control comparisons throughout the course of construction activity.  Sample sets 
may be used to determine final acceptance of construction associated with each 
set. 
a. Samples that may be incorporated into the Work are indicated in individual 

Specification Sections.  Such Samples must be in an undamaged condition at 
time of use. 
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b. Samples not incorporated into the Work, or otherwise designated as Owner's 
property, are the property of Contractor. 

5. Samples for Initial Selection:  Submit manufacturer's color charts consisting of units 
or sections of units showing the full range of colors, textures, and patterns available. 
a. Number of Samples:  Submit three full set(s) of available choices where color, 

pattern, texture, or similar characteristics are required to be selected from 
manufacturer's product line.  Architect will return submittal with options 
selected. 

6. Samples for Verification:  Submit full-size units or Samples of size indicated, 
prepared from same material to be used for the Work, cured and finished in manner 
specified, and physically identical with material or product proposed for use, and 
that show full range of color and texture variations expected.  Samples include, but 
are not limited to, the following:  partial sections of manufactured or fabricated 
components; small cuts or containers of materials; complete units of repetitively 
used materials; swatches showing color, texture, and pattern; color range sets; and 
components used for independent testing and inspection. 
a. Number of Samples:  Submit three sets of Samples.  Architect will retain two 

Sample sets; remainder will be returned. 
1) Submit a single Sample where assembly details, workmanship, 

fabrication techniques, connections, operation, and other similar 
characteristics are to be demonstrated. 

2) If variation in color, pattern, texture, or other characteristic is inherent in 
material or product represented by a Sample, submit at least three sets 
of paired units that show approximate limits of variations. 

E. Product Schedule:  As required in individual Specification Sections, prepare a written 
summary indicating types of products required for the Work and their intended location.  
Include the following information in tabular form: 
1. Type of product.  Include unique identifier for each product indicated in the Contract 

Documents or assigned by Contractor if none is indicated. 
2. Manufacturer and product name, and model number if applicable. 
3. Number and name of room or space. 
4. Location within room or space. 
5. Submit product schedule in the following format: 

a. PDF electronic file. 

F. Coordination Drawing Submittals:  Comply with requirements specified in Section 013115 
“Coordination Drawings.”  

G. Contractor's Construction Schedule:  Comply with requirements specified in 
Section 013200 "Construction Progress Documentation." 

H. Application for Payment and Schedule of Values:  Comply with requirements specified in 
Section 012900 "Payment Procedures." 

I. Test and Inspection Reports and Schedule of Tests and Inspections Submittals:  Comply 
with requirements specified in Section 014000 "Quality Requirements." 
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J. Closeout Submittals and Maintenance Material Submittals:  Comply with requirements 
specified in Section 017700 "Closeout Procedures." 

K. Maintenance Data:  Comply with requirements specified in Section 01 7823 "Operation 
and Maintenance Data." 

L. Qualification Data:  Prepare written information that demonstrates capabilities and 
experience of firm or person.  Include lists of completed projects with project names and 
addresses, contact information of architects and owners, and other information specified. 

M. Welding Certificates:  Prepare written certification that welding procedures and personnel 
comply with requirements in the Contract Documents.  Submit record of Welding 
Procedure Specification and Procedure Qualification Record on AWS forms.  Include 
names of firms and personnel certified. 

N. Installer Certificates:  Submit written statements on manufacturer's letterhead certifying 
that Installer complies with requirements in the Contract Documents and, where required, 
is authorized by manufacturer for this specific Project. 

O. Manufacturer Certificates:  Submit written statements on manufacturer's letterhead 
certifying that manufacturer complies with requirements in the Contract Documents.  
Include evidence of manufacturing experience where required. 

P. Product Certificates:  Submit written statements on manufacturer's letterhead certifying 
that product complies with requirements in the Contract Documents. 

Q. Material Certificates:  Submit written statements on manufacturer's letterhead certifying 
that material complies with requirements in the Contract Documents. 

R. Material Test Reports:  Submit reports written by a qualified testing agency, on testing 
agency's standard form, indicating and interpreting test results of material for compliance 
with requirements in the Contract Documents. 

S. Product Test Reports:  Submit written reports indicating that current product produced by 
manufacturer complies with requirements in the Contract Documents.  Base reports on 
evaluation of tests performed by manufacturer and witnessed by a qualified testing 
agency, or on comprehensive tests performed by a qualified testing agency. 

T. Research/Evaluation Reports:  Submit written evidence, from a model code organization 
acceptable to authorities having jurisdiction, that product complies with building code in 
effect for Project.  Include the following information: 
1. Name of evaluation organization. 
2. Date of evaluation. 
3. Time period when report is in effect. 
4. Product and manufacturers' names. 
5. Description of product. 
6. Test procedures and results. 
7. Limitations of use. 
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U. Preconstruction Test Reports:  Submit reports written by a qualified testing agency, on 
testing agency's standard form, indicating and interpreting results of tests performed 
before installation of product, for compliance with performance requirements in the 
Contract Documents. 

V. Compatibility Test Reports:  Submit reports written by a qualified testing agency, on 
testing agency's standard form, indicating and interpreting results of compatibility tests 
performed before installation of product.  Include written recommendations for primers 
and substrate preparation needed for adhesion. 

W. Field Test Reports:  Submit written reports indicating and interpreting results of field tests 
performed either during installation of product or after product is installed in its final 
location, for compliance with requirements in the Contract Documents. 

X. Design Data:  Prepare and submit written and graphic information, including, but not 
limited to, performance and design criteria, list of applicable codes and regulations, and 
calculations.  Include list of assumptions and other performance and design criteria and a 
summary of loads.  Include load diagrams if applicable.  Provide name and version of 
software, if any, used for calculations.  Include page numbers. 

1.6 DELEGATED-DESIGN SERVICES 

A. Performance and Design Criteria:  Where professional design services or certifications by 
a design professional are specifically required of Contractor by the Contract Documents, 
provide products and systems complying with specific performance and design criteria 
indicated. 
1. If criteria indicated are not sufficient to perform services or certification required, 

submit a written request for additional information to Architect. 

B. Delegated-Design Services Certification:  In addition to Shop Drawings, Product Data, 
and other required submittals, submit digitally signed PDF electronic file of certificate, 
signed and sealed by the responsible design professional, for each product and system 
specifically assigned to Contractor to be designed or certified by a design professional. 
1. Indicate that products and systems comply with performance and design criteria in 

the Contract Documents.  Include list of codes, loads, and other factors used in 
performing these services. 

PART 2 - EXECUTION 

2.1 CONTRACTOR'S REVIEW 

A. Action and Informational Submittals:  Review each submittal and check for coordination 
with other Work of the Contract and for compliance with the Contract Documents.  Note 
corrections and field dimensions.  Mark with approval stamp before submitting to 
Architect . 

B. Project Closeout and Maintenance Material Submittals:  See requirements in Section 01 
7700 "Closeout Procedures." 
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C. Approval Stamp:  Stamp each submittal with a uniform, approval stamp.  Include Project 
name and location, submittal number, Specification Section title and number, name of 
reviewer, date of Contractor's approval, and statement certifying that submittal has been 
reviewed, checked, and approved for compliance with the Contract Documents. 

2.2 ARCHITECT'S ACTION 

A. Action Submittals:  Architect will review each submittal, make marks to indicate 
corrections or revisions required, and return it.  Architect will stamp each submittal with an 
action stamp and will mark stamp appropriately to indicate action. 

B. Architect’s Actions: 
1. Contractor may proceed with fabrication on submittals marked "No Exception 

Taken" or "Make Corrections Noted" provided that the Contractor adheres to the 
corrections noted. 

2. Contractor may not proceed with fabrication on shop drawings noted "Revise and 
Resubmit" or "Rejected" until "No Exception Taken" or "Make Corrections Noted" 
stamp is received on resubmitted drawing. 

3. Contractor may not proceed with fabrication on the specific shop drawings noted 
"Partial Resubmit" until "No Exception Taken" or "Make Corrections Noted" stamp is 
received on resubmitted drawing. 

4. Do not permit submittals marked "Revise and Resubmit," or "Rejected," to be used 
at Project site, or elsewhere where Work is in progress. 

5. Other Action:  Where submittal is primarily for information or record purposes, 
special processing or other activity, submittal will be returned, marked "No Action 
Taken." 

C. Informational Submittals:  Architect will review each submittal and will not return it, or will 
return it if it does not comply with requirements.  Architect will forward each submittal to 
appropriate party. 

D. Partial submittals prepared for a portion of the Work will be reviewed when use of partial 
submittals has received prior approval from Architect. 

E. Incomplete submittals are unacceptable, will be considered nonresponsive, and will be 
returned for resubmittal without review. 

F. Submittals not required by the Contract Documents may be returned by the Architect 
without action. 

END OF SECTION 013300 
 
ATTACHMENTS:   
Submittal Cover Sheet 
Contractor’s Request for Electronic Drawing  





 013300a – 1 SUBMITTAL COVER SHEET 

SUBMITTAL COVER SHEET 
 
Contractor:_________________________________________________________________________ 

 
Address:______________________________________________ Telephone: (    )_______________ 
 

TYPE OF SUBMITTAL: 
 

Shop Drawings 
Technical Data 
Test Report 

 
Schedule 
Certificate 
Warranty 

 
Physical Sample 
Color Sample 
_____________ 

 

Submission #: (circle one)    1st     2nd    3rd    4th     
 

 

Contractor Remarks: Contractor Submittal Review Stamp 
  

 THE ATTACHED MATERIAL HAS BEEN REVIEWED BY THE UNDERSIGNED 
AND IS BELIEVED TO COMPLY WITH ALL REQUIREMENTS OF THE 
CONTRACT DOCUMENTS. THE UNDERSIGNED UNDERSTANDS 

VERIFICATION OF FIELD DIMENSIONS, AND COORDINATION WITH OTHER 
TRADES, REMAINS THE RESPONSIBILITY OF THE CONTRACTOR.  

 
  

 DATE: _______________  BY (SIGN): ____________________ 
 

 

Consultant use below this line: Architect Submittal Review Stamp 

 
NO EXCEPTIONS   MAKE CORRECTIONS NOTED 
REJECTED  REVISE AND RESUBMIT 

EXAMINED  SUBMIT SPECIFIED ITEM 
 
CHECKING IS ONLY FOR GENERAL CONFORMANCE WITH THE DESIGN 

CONCEPT OF THE PROJECT AND GENERAL COMPLIANCE WITH THE 
INFORMATION GIVEN IN THE CONTRACT DOCUMENTS. ANY ACTION 
SHOWN IS SUBJECT TO THE REQUIREMENTS OF THE PLANS & 

SPECIFICATIONS. CONTRACTOR IS RESPONSIBLE FOR DIMENSIONS 
WHICH SHALL BE CONFIRMED & CORRELATED AT THE JOB SITE; 
FABRICATION PROCESSES AND TECHNIQUES OF CONSTRUCTION; 

COORDINATION OF HIS WORK WITH THAT OF ALL OTHER TRADES & THE 
SATISFACTORY PERFORMANCE OF HIS WORK 
 

KG+D ARCHITECTS, P.C. 

 
DATE_______________  BY____________________________________ 

 
 

Owner:  
 
 Name of Project:  

Description: 
 
Product Identification: _______________________________________________________ 

                                    _______________________________________________________ 

Manufacturer:              _______________________________________________________ 

Subcontractor/Supplier:______________________________________________________ 

DOCUMENT REFERENCES: (Must be fully filled out) 

Spec Section No.:______________________    Drawing No(s):_______________________ 

Paragraph: ___________________________    Rm. Or Det. No(s):____________________ 
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CONTRACTOR REQUEST FOR ELECTRONIC DRAWING FILES 
 

The Architect, for the convenience of the Client/Owner, has electronic copies or 
representations of Drawings, Specifications and Project Manuals.  Requests for electronic 
copies of such Drawings, Specifications and Project Manuals by the Contractor, for the 
Contractors use or the use of Subcontractors, shall be made in writing to the Client/Owner 
as outlined hereinbelow and shall outline the benefit derived from such a request.  The 
Contractor shall be prepared to reimburse the Client/Owner for any costs involved in 
preparing such electronic documents for the Contractors use. 

 

Architect’s Project Number:  

Project Name:  

Architect:  

Client/Owner:  

  

Contractor/Recipient’s Name:  

Attention to:  

Contractor/Recipient’s Address:  

  

Date of Request:  

Date of Release:  

 
As requested, attached is a list of electronic drawing files.  For the release of these electronic 
drawing files to the recipient, the following items shall be understood, acknowledged and signed 
by the authorized personnel of the recipient with the fee included. 
 
A. The electronic drawing files are the property of the Architect and the Contractor is granted 

a license to use the electronic files only in connection with the subject project.   
B. The electronic drawing files do not necessarily represent the Contract Documents 

associated with the referenced project.  These files are solely for the use of the recipient 
and are not a representation of the scope of work for the project.  Any use by contractors, 
subcontractors or fabricators shall be on all of the same terms and conditions being 
applicable to such users who shall acknowledge the same in writing.  The Recipient may 
use the electronic drawing files only.  Electronic drawing files or portions thereof, shall not 
be provided to anyone else without the written approval of the Client/Owner. The use of 
the electronic drawing files, documents and any reprographics shall not identify any 
member of the Architect or Architect’s consultants or sub-consultants or the Client/Owner 
without the written approval from the parties. 

C. The entire risks as to the results and performance of the package including the electronic 
drawing files, are assumed by the Contractor/recipient.  The Client/Owner, the Architect 
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and the Architect’s consultants and sub-consultants, including directors, employees, 
representatives, and licensors of the company, shall not have any liability to the 
Contractor/recipient or any other person or entity for any direct, indirect, incidental special 
or consequential damages whatsoever, including, but not limited to, the loss of revenue 
or profit, lost data, or any other personnel, commercial or economic loss, and claims by 
third parties.  Even if the Client/Owner and Architect and the Architect’s consultants and 
sub-consultants has been advised of the possibility of such damages; said Client/Owner 
and Architect and the Architect’s consultants and sub-consultants shall not be held liable 
as stated above. 

D. The Contractor/recipient hereby agrees to indemnify and hold the Client/Owner, the 
Architect and the Architect’s consultants and sub-consultants harmless from and against 
any cost, damage, liability, loss or claim arising from violation of this license.  The 
Contractor/recipient and all subcontractors of all tiers also agrees that, in addition to all 
other remedies hereunder, the Contractor/recipient and such parties grant the 
Client/Owner the right to seek injunctive or other equitable relief to prevent the violation or 
require the performance of any of the Contractor’s/recipient’s obligations under this 
license, and the Contractor/recipient hereby consents to the issuance of such relief by any 
court of competent jurisdiction without the need to post any bond or security.  

E. The electronic files requested are as follows: 
 

Electronic file name Corresponding Drawing 
(close approximation) 

1.  

2.  

3.  

Etc.  

  

Total number of files:  

 
CONTRACTOR’S/RECIPIENT’S AGENT SIGNATURE: _______________________________ 

NAME IN BLOCK LETTERS: ____________________________________________________ 

AUTHORIZED POSITION HELD: _________________________________________________ 

DATE OF SIGNATURE: ________________________________________________________ 

 
**End of Attachment** 
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SECTION 014000 - QUALITY REQUIREMENTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for quality assurance and 
quality control. 
1. This Section does not include requirements for performing Special Inspections 

and Tests in compliance with Chapter 17 of the Building Code of New York State; 
refer to Section 014100. 

B. Testing and inspecting services are required to verify compliance with requirements 
specified or indicated.  These services do not relieve Contractor of responsibility for 
compliance with the Contract Document requirements. 
1. Specific quality-assurance and -control requirements for individual construction 

activities are specified in the Sections that specify those activities.  Requirements 
in those Sections may also cover production of standard products. 

2. Specified tests, inspections, and related actions do not limit Contractor's other 
quality-assurance and -control procedures that facilitate compliance with the 
Contract Document requirements. 

3. Requirements for Contractor to provide quality-assurance and -control services 
required by Architect, Owner, Construction Manager or authorities having 
jurisdiction are not limited by provisions of this Section. 

1.2 DEFINITIONS 

A. Quality-Assurance Services:  Activities, actions, and procedures performed before and 
during execution of the Work to guard against defects and deficiencies and 
substantiate that proposed construction will comply with requirements. 

B. Quality-Control Services:  Tests, inspections, procedures, and related actions during 
and after execution of the Work to evaluate that actual products incorporated into the 
Work and completed construction comply with requirements.  Services do not include 
contract enforcement activities performed by Architect or Owner. 

C. Preconstruction Testing:  Tests and inspections performed specifically for Project 
before products and materials are incorporated into the Work, to verify performance or 
compliance with specified criteria. 

D. Product Testing:  Tests and inspections that are performed by an NRTL, an NVLAP, or 
a testing agency qualified to conduct product testing and acceptable to authorities 
having jurisdiction, to establish product performance and compliance with specified 
requirements. 

E. Source Quality-Control Testing:  Tests and inspections that are performed at the 
source, e.g., plant, mill, factory, or shop. 
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F. Field Quality-Control Testing:  Tests and inspections that are performed on-site for 
installation of the Work and for completed Work. 

G. Testing Agency:  An entity engaged to perform specific tests, inspections, or both.  
Testing laboratory shall mean the same as testing agency. 

H. Installer/Applicator/Erector:  Contractor or another entity engaged by Contractor as an 
employee, Subcontractor, or Sub-subcontractor, to perform a particular construction 
operation, including installation, erection, application, and similar operations. 
1. Use of trade-specific terminology in referring to a trade or entity does not require 

that certain construction activities be performed by accredited or unionized 
individuals, or that requirements specified apply exclusively to specific trade(s). 

I. Experienced:  When used with an entity or individual, "experienced" means having 
successfully completed a minimum of five previous projects similar in nature, size, and 
extent to this Project; being familiar with special requirements indicated; and having 
complied with requirements of authorities having jurisdiction. 

J. Mockups: Physical assemblies of portions of the Work constructed to establish the 
standard by which the Work will be judged. Mockups are not Samples. 
1. Mockups are used for one or more of the following: 

a. Verify selections made under Sample submittals. 
b. Demonstrate aesthetic effects. 
c. Demonstrate the qualities of products and workmanship. 
d. Demonstrate successful installation of interfaces between components and 

systems. 
e. Perform preconstruction testing to determine system performance. 

2. Product Mockups: Mockups that may include multiple products, materials, or 
systems specified in a single Section. 

3. In-Place Mockups: Mockups constructed on-site in their actual final location as 
part of permanent construction. 

1.3 DELEGATED DESIGN SERVICES 

A. Performance and Design Criteria: Where professional design services or certifications 
by a design professional are specifically required of Contractor by the Contract 
Documents, provide products and systems complying with specific performance and 
design criteria indicated. 
1. If criteria indicated are not sufficient to perform services or certification required, 

submit a written request for additional information to Architect. 

B. Delegated Design Services Statement: Submit a statement signed and sealed by the 
responsible design professional, for each product and system specifically assigned to 
Contractor to be designed or certified by a design professional, indicating that the 
products and systems are in compliance with performance and design criteria 
indicated. Include list of codes, loads, and other factors used in performing these 
services. 
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1.4 CONFLICTING REQUIREMENTS 

A. Referenced Standards:  If compliance with two or more standards is specified and the 
standards establish different or conflicting requirements for minimum quantities or 
quality levels, comply with the most stringent requirement.  Refer conflicting 
requirements that are different, but apparently equal, to Architect for a decision before 
proceeding. 

B. Minimum Quantity or Quality Levels:  The quantity or quality level shown or specified 
shall be the minimum provided or performed.  The actual installation may comply 
exactly with the minimum quantity or quality specified, or it may exceed the minimum 
within reasonable limits.  To comply with these requirements, indicated numeric values 
are minimum or maximum, as appropriate, for the context of requirements.  Refer 
uncertainties to Architect for a decision before proceeding. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data   For Contractor's quality-control personnel. 

B. Contractor's Statement of Responsibility:  Submit copy of written statement of 
responsibility, acknowledging awareness of the special requirements contained in the 
Statement of Special Inspection, to authorities having jurisdiction before starting work 
on the following systems: 
1. Seismic-force-resisting system, designated seismic system, or component listed 

in the Statement of Special Inspection.  
2. Main wind-force-resisting system or a wind-resisting component listed in the 

Statement of Special Inspection.  

C. Testing Agency Qualifications:  For testing agencies specified in "Quality Assurance" 
Article to demonstrate their capabilities and experience.  Include proof of qualifications 
in the form of a recent report on the inspection of the testing agency by a recognized 
authority. 

D. Schedule of Tests and Inspections:  Prepare in tabular form and include the following: 
1. Specification Section number and title. 
2. Entity responsible for performing tests and inspections. 
3. Description of test and inspection. 
4. Identification of applicable standards. 
5. Identification of test and inspection methods. 
6. Number of tests and inspections required. 
7. Time schedule or time span for tests and inspections. 
8. Requirements for obtaining samples. 
9. Unique characteristics of each quality-control service. 

1.6 REPORTS AND DOCUMENTS 

A. Test and Inspection Reports:  Prepare and submit certified written reports specified in 
other Sections.  Include the following: 
1. Date of issue. 
2. Project title and number. 
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3. Name, address, and telephone number of testing agency. 
4. Dates and locations of samples and tests or inspections. 
5. Names of individuals making tests and inspections. 
6. Description of the Work and test and inspection method. 
7. Identification of product and Specification Section. 
8. Complete test or inspection data. 
9. Test and inspection results and an interpretation of test results. 
10. Record of temperature and weather conditions at time of sample taking and 

testing and inspecting. 
11. Comments or professional opinion on whether tested or inspected Work complies 

with the Contract Document requirements. 
12. Name and signature of laboratory inspector. 
13. Recommendations on retesting and reinspecting. 

B. Manufacturer's Technical Representative's Field Reports:  Prepare written information 
documenting manufacturer's technical representative's tests and inspections specified 
in other Sections.  Include the following: 
1. Name, address, and telephone number of technical representative making report. 
2. Statement on condition of substrates and their acceptability for installation of 

product. 
3. Statement that products at Project site comply with requirements. 
4. Summary of installation procedures being followed, whether they comply with 

requirements and, if not, what corrective action was taken. 
5. Results of operational and other tests and a statement of whether observed 

performance complies with requirements. 
6. Statement whether conditions, products, and installation will affect warranty. 
7. Other required items indicated in individual Specification Sections. 

C. Factory-Authorized Service Representative's Reports:  Prepare written information 
documenting manufacturer's factory-authorized service representative's tests and 
inspections specified in other Sections.  Include the following: 
1. Name, address, and telephone number of factory-authorized service 

representative making report. 
2. Statement that equipment complies with requirements. 
3. Results of operational and other tests and a statement of whether observed 

performance complies with requirements. 
4. Statement whether conditions, products, and installation will affect warranty. 
5. Other required items indicated in individual Specification Sections. 

D. Permits, Licenses, and Certificates:  For Owner's records, submit copies of permits, 
licenses, certifications, inspection reports, releases, jurisdictional settlements, notices, 
receipts for fee payments, judgments, correspondence, records, and similar 
documents, established for compliance with standards and regulations bearing on 
performance of the Work. 

1.7 QUALITY ASSURANCE 

A. General:  Qualifications paragraphs in this article establish the minimum qualification 
levels required; individual Specification Sections specify additional requirements. 
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B. Manufacturer Qualifications:  A firm experienced in manufacturing products or systems 
similar to those indicated for this Project and with a record of successful in-service 
performance, as well as sufficient production capacity to produce required units. 

C. Fabricator Qualifications:  A firm experienced in producing products similar to those 
indicated for this Project and with a record of successful in-service performance, as 
well as sufficient production capacity to produce required units. 

D. Installer Qualifications:  A firm or individual experienced in installing, erecting, or 
assembling work similar in material, design, and extent to that indicated for this Project, 
whose work has resulted in construction with a record of successful in-service 
performance. 

E. Professional Engineer Qualifications:  A professional engineer who is legally qualified 
to practice in jurisdiction where Project is located and who is experienced in providing 
engineering services of the kind indicated.  Engineering services are defined as those 
performed for installations of the system, assembly, or product that are similar in 
material, design, and extent to those indicated for this Project. 

F. Specialists:  Certain Specification Sections require that specific construction activities 
shall be performed by entities who are recognized experts in those operations.  
Specialists shall satisfy qualification requirements indicated and shall be engaged for 
the activities indicated. 
1. Requirements of authorities having jurisdiction shall supersede requirements for 

specialists. 

G. Testing Agency Qualifications:  An NRTL, an NVLAP, an agency accredited by the 
International Accreditation Service, Inc. or an equivalent accreditation agency 
accrediting in accordance with the experience and capability to conduct testing and 
inspecting indicated, as documented according to ASTM E 329; and with additional 
qualifications specified in individual Sections; and, where required by authorities having 
jurisdiction, that is acceptable to authorities. 
1. NRTL:  A nationally recognized testing laboratory according to 29 CFR 1910.7. 
2. NVLAP:  A testing agency accredited according to NIST's National Voluntary 

Laboratory Accreditation Program. 

H. Manufacturer's Technical Representative Qualifications:  An authorized representative 
of manufacturer who is trained and approved by manufacturer to observe and inspect 
installation of manufacturer's products that are similar in material, design, and extent to 
those indicated for this Project. 

I. Factory-Authorized Service Representative Qualifications:  An authorized 
representative of manufacturer who is trained and approved by manufacturer to inspect 
installation of manufacturer's products that are similar in material, design, and extent to 
those indicated for this Project. 

J. Preconstruction Testing:  Where testing agency is indicated to perform preconstruction 
testing for compliance with specified requirements for performance and test methods, 
comply with the following: 
1. Contractor responsibilities include the following: 
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a. Provide test specimens representative of proposed products and 
construction. 

b. Submit specimens in a timely manner with sufficient time for testing and 
analyzing results to prevent delaying the Work. 

c. Provide sizes and configurations of test assemblies, mockups, and 
laboratory mockups to adequately demonstrate capability of products to 
comply with performance requirements. 

d. Build site-assembled test assemblies and mockups using installers who will 
perform same tasks for Project. 

e. Build laboratory mockups at testing facility using personnel, products, and 
methods of construction indicated for the completed Work. 

f. When testing is complete, remove test specimens, assemblies; do not 
reuse products on Project. 

2. Testing Agency Responsibilities:  Submit a certified written report of each test, 
inspection, and similar quality-assurance service to Architect, Construction 
Manager and Owner’s Commissioning Authority, through Contractor.  Interpret 
tests and inspections and state in each report whether tested and inspected work 
complies with or deviates from the Contract Documents. 

K. Mockups: Before installing portions of the Work requiring mockups, build mockups for 
each form of construction and finish required to comply with the following requirements, 
using materials indicated for the completed Work: 
1. Build mockups of size indicated. 
2. Build mockups in location indicated or, if not indicated, as directed by Architect. 
3. Notify Architect and Construction Manager minimum seven days in advance of 

dates and times when mockups will be constructed. 
4. Employ supervisory personnel who will oversee mockup construction. Employ 

workers who will be employed to perform same tasks during the construction at 
Project. 

5. Demonstrate the proposed range of aesthetic effects and workmanship. 
6. Obtain Architect's approval of mockups before starting corresponding Work, 

fabrication, or construction. 
a. Allow minimum seven days for initial review and each re-review of each 

mockup. 
7. Promptly correct unsatisfactory conditions noted by Architect's preliminary 

review, to the satisfaction of the Architect, before completion of final mockup. 
8. Approval of mockups by the Architect does not constitute approval of deviations 

from the Contract Documents contained in mockups unless Architect specifically 
approves such deviations in writing. 

9. Maintain mockups during construction in an undisturbed condition as a standard 
for judging the completed Work. 

10. Demolish and remove mockups when directed or incorporate approved in-place 
mock-ups in the finished work, as specifically instructed in each specification 
section where a mock-up is required. 

1.8 QUALITY CONTROL 

A. Owner Responsibilities:  Where quality-control services are indicated as Owner's 
responsibility, Owner will engage a qualified testing agency to perform these services. 
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1. Owner will furnish Contractor with names, addresses, and telephone numbers of 
testing agencies engaged and a description of types of testing and inspecting 
they are engaged to perform. 

2. Costs for retesting and reinspecting construction that replaces or is necessitated 
by work that failed to comply with the Contract Documents will be charged to 
Contractor, and the Contract Sum will be adjusted by Change Order. 

B. Contractor Responsibilities:  Tests and inspections not explicitly assigned to Owner are 
Contractor's responsibility.  Perform additional quality-control activities required to 
verify that the Work complies with requirements, whether specified or not. 
1. Unless otherwise indicated, provide quality-control services specified and those 

required by authorities having jurisdiction.  Perform quality-control services 
required of Contractor by authorities having jurisdiction, whether specified or not. 

2. Where services are indicated as Contractor's responsibility, engage a qualified 
testing agency to perform these quality-control services. 
a. Contractor shall not employ same entity engaged by Owner, unless agreed 

to in writing by Owner. 
3. Notify testing agencies at least 48 hours in advance of time when Work that 

requires testing or inspecting will be performed. 
4. Where quality-control services are indicated as Contractor's responsibility, submit 

a certified written report, in duplicate, of each quality-control service. 
5. Testing and inspecting requested by Contractor and not required by the Contract 

Documents are Contractor's responsibility. 
6. Submit additional copies of each written report directly to authorities having 

jurisdiction, when they so direct. 

C. Manufacturer's Field Services:  Where indicated, engage a factory-authorized service 
representative to inspect field-assembled components and equipment installation, 
including service connections.  Report results in writing as specified in Section 01 3300 
"Submittal Procedures." 

D. Manufacturer's Technical Services:  Where indicated, engage a manufacturer's 
technical representative to observe and inspect the Work.  Manufacturer's technical 
representative's services include participation in preinstallation conferences, 
examination of substrates and conditions, verification of materials, observation of 
Installer activities, inspection of completed portions of the Work, and submittal of 
written reports. 

E. Retesting/Reinspecting:  Regardless of whether original tests or inspections were 
Contractor's responsibility, provide quality-control services, including retesting and 
reinspecting, for construction that replaced Work that failed to comply with the Contract 
Documents. 

F. Testing Agency Responsibilities:  Cooperate with Architect, Construction Manager and 
Contractor in performance of duties.  Provide qualified personnel to perform required 
tests and inspections. 
1. Notify Architect, Construction Manager and Contractor promptly of irregularities 

or deficiencies observed in the Work during performance of its services. 
2. Determine the location from which test samples will be taken and in which in-situ 

tests are conducted. 
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3. Conduct and interpret tests and inspections and state in each report whether 
tested and inspected work complies with or deviates from requirements. 

4. Submit a certified written report, in duplicate, of each test, inspection, and similar 
quality-control service through Contractor. 

5. Do not release, revoke, alter, or increase the Contract Document requirements or 
approve or accept any portion of the Work. 

6. Do not perform any duties of Contractor. 

G. Associated Services:  Cooperate with agencies performing required tests, inspections, 
and similar quality-control services, and provide reasonable auxiliary services as 
requested.  Notify agency sufficiently in advance of operations to permit assignment of 
personnel.  Provide the following: 
1. Access to the Work. 
2. Incidental labor and facilities necessary to facilitate tests and inspections. 
3. Adequate quantities of representative samples of materials that require testing 

and inspecting.  Assist agency in obtaining samples. 
4. Facilities for storage and field curing of test samples. 
5. Delivery of samples to testing agencies. 
6. Preliminary design mix proposed for use for material mixes that require control by 

testing agency. 
7. Security and protection for samples and for testing and inspecting equipment at 

Project site. 

H. Coordination:  Coordinate sequence of activities to accommodate required quality-
assurance and -control services with a minimum of delay and to avoid necessity of 
removing and replacing construction to accommodate testing and inspecting. 
1. Schedule times for tests, inspections, obtaining samples, and similar activities. 

I. Schedule of Tests and Inspections:  Prepare a schedule of tests, inspections, and 
similar quality-control services required by the Contract Documents.  Coordinate and 
submit concurrently with Contractor's construction schedule.  Update as the Work 
progresses. 
1. Distribution:  Distribute schedule to Owner, Architect, Construction Manager, 

testing agencies, and each party involved in performance of portions of the Work 
where tests and inspections are required. 

1.9 SPECIAL INSPECTIONS 

A. Special Inspections:  Owner will engage qualified testing agency(ies) and special 
inspectors to conduct special inspections required by authorities having jurisdiction as 
the responsibility of Owner, as indicated in Division 01 Section “Special Inspections 
and Tests”. 
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PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 TEST AND INSPECTION LOG 

A. Test and Inspection Log:  Prepare a record of tests and inspections.  Include the 
following: 
1. Date test or inspection was conducted. 
2. Description of the Work tested or inspected. 
3. Date test or inspection results were transmitted to Architect. 
4. Identification of testing agency or special inspector conducting test or inspection. 

B. Maintain log at Project site.  Post changes and revisions as they occur.  Provide 
access to test and inspection log for Architect's and Construction Manager’s reference 
during normal working hours. 

3.2 REPAIR AND PROTECTION 

A. General:  On completion of testing, inspecting, sample taking, and similar services, 
repair damaged construction and restore substrates and finishes. 
1. Provide materials and comply with installation requirements specified in other 

Specification Sections or matching existing substrates and finishes.  Restore 
patched areas and extend restoration into adjoining areas with durable seams 
that are as invisible as possible.  Comply with the Contract Document 
requirements for cutting and patching in Division 01 Section “Cutting and 
Patching.” 

B. Protect construction exposed by or for quality-control service activities. 

C. Repair and protection are Contractor's responsibility, regardless of the assignment of 
responsibility for quality-control services. 

END OF SECTION 014000 
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SECTION 014100 - SPECIAL INSPECTIONS AND TESTS  

PART 1 - GENERAL 

1.1 SUMMARY 

A.  This Section includes administrative and procedural requirements for performing Special 

Inspections and Tests in accordance with requirements of Chapter 17 of the Building 

Code of New York State (BCNYS).  Testing and inspecting services are required to verify 

compliance with requirements specified or indicated in the contract documents.  These 

services do not relieve Contractor of responsibility for compliance with the Contract 

Document requirements. 

1.2 DEFINITIONS 

A. Registered Design Professional: The Registered Architect whose seal appears on the 

Construction Drawings.  

B. Testing/Inspecting Agency: An agent retained by the Owner and coordinated by the 

Special Inspector, to perform some of the testing and/or inspection services on behalf of 

the Special Inspector. (An example of an Inspecting Agency would be a Geotechnical 

Engineer). 

C. Statement of Special Inspections: A document prepared by the Registered Design 

Professional that includes the Schedule of Special Inspections listing the materials and 

work requiring Special Inspections.  A copy of this document is included at the end of 

this Section.  

D. Continuous Special Inspection: The full-time observation of work requiring Special 

Inspections by the Special Inspector who is present in the area where the work is being 

performed. 

E. Periodic Special Inspections: The part-time or intermittent observation of work requiring 

Special Inspections by the Special Inspector who is present in the area where the work 
has been or is being performed and at the completion of the work 

1.3 CONTRACTOR RESPONSIBILITIES 

A. Contractor shall cooperate with the Special Inspector and his agents so that Special 

Inspections and testing may be performed without hindrance. 

B. Contractor shall notify the Special Inspector and/or Testing/Inspecting Agency at least 

48 hours in advance of a required inspection or test.  Contractor shall coordinate 

sequence of activities to accommodate required inspection and testing services with a 
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minimum of delay and to avoid necessity of removing and replacing construction to 

accommodate testing and inspecting. 

 1. Schedule times for tests, inspections, obtaining samples, and similar activities. 

C. The Contractor shall provide incidental labor and facilities to provide access to the work 

to be inspected or tested, to obtain and handle samples at the site or at source of 

products to be tested, to facilitate tests and inspections, and for storage and curing of 

test samples. 

D. The Contractor shall keep at the project site the latest set of Construction Drawings, field 

sketches, accepted shop drawings, and specifications for field use by the Inspectors and 

Testing Technicians. 

E. The Special Inspection program shall in no way relieve the Contractor of his obligation 

to perform work in accordance with the requirements of the Contract Documents or from 

implementing an effective Quality Control program. 

1.4 QUALITY CONTROL 

A.  Construction Manager will hold a Special Inspections preconstruction meeting at least 7 

days prior to the initial planned date for start of construction.  

1. Discussion shall include review of specifications and Schedule of Special 

Inspections for work requiring Special Inspections; responsibilities of Contractor, 

Owner, Testing Agency, Special Inspector, and Registered Design Professional; 

notification procedures; and reporting procedures.  

2. Attendees shall include the Contractor, Owner’s representative, Testing Agency, 

Special Inspector, and Registered Design Professionals for Structural Engineering 

and for Architecture.  

1.5 LIMITS ON AUTHORITY 

A. The Special Inspector or Testing/Inspecting Agency shall not release, revoke, alter, or 

enlarge on the requirements of the Contract Documents. 

B. The Special Inspector or Testing/Inspecting Agency shall not have control over the 

Contractor’s means and methods of construction. 

C. The Special Inspector or Testing/Inspecting Agency shall not be responsible for 

construction site safety. 

D. The Special Inspector or Testing/Inspecting Agency shall not have the authority to stop 

the work. 
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1.6 STATEMENT OF SPECIAL INSPECTIONS 

A. The Statement of Special Inspections and Tests, on the form included at the end of this 

Section, will be prepared by the Registered Design Professional. 

B. Required inspections and tests are described in the Schedule of Special Inspections  and 

Tests attached to the end of this Section and in the  individual specification sections for 

the items to be inspected or tested . 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used). 

END OF SECTION 014100 

ATTACHMENTS 

SPECIAL INSPECTION NON-CONFORMANCE REPORT FORM 

NYSED STATEMENT OF SPECIAL INSPECTIONS AND TESTS  
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SPECIAL INSPECTION NON-CONFORMANCE REPORT NO.       

DATE:  
 

TO: Registered Design Professional (RDP) 

KG+D Architects, PC  

285 Main St., Mount Kisco, NY 10549 

 

CC: Contractor:                                                                                              

FROM: ___________________________, Special Inspector 

PROJECT: Twin Towers Middle School Additions and Alterations for Enlarged City 

School District of Middletown 

 

PART I: REFERENCE SPECIAL INSPECTION REPORT NO.                                                    . 
(Attach copy of report.) 

DESCRIPTION OF NON-CONFORMANCE:   

RDP RESPONSE: (PROVIDE ATTACHMENTS IF NECESSARY) 

RDP SIGNATURE ____________________________________ DATE__________________  

IS REINSPECTION BY SPECIAL INSPECTOR REQUIRED           GYES       GNO 

PART II: CONTRACTOR VERIFICATION (To be completed by either the [General Contractor 
or Construction Manager] or Subcontractor and returned to the Special Inspector and the 
RDP.) 

I verify that as of the date listed, the non-conforming item noted above has been corrected as 

required. 

SIGNATURE ____________________________________ DATE__________________  
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 Sign and Stamp:

A. Ch. 22

1.
X

1705.2

2204

2.
X X

1705.2

2204.2

3. 1705.2

2203, 2205

1705.2

2207

4. 1705.14

1705.15

5. 1704.2.5

2210

2211

6. 1705.2

2204.1

7. T 1705.3

2204

a. Structural steel X X 1705.2

b. Reinforcing steel X X 1705.3.1

c. Cold Formed Steel Deck   1705.2.2

8. X 1705.2

Note: The code listings below are not to be considered all inclusive.

441000-01-0001-041 112 Grand Avenue, Middletown, NY 10940

A/E Firm (or dba):

The DiSalvo Engineering Group 203-490-4140

School District Project Tiltle

ECSD of Middletown Additions & Alterations

SED Project # Project Address

Inspection of steel frame joint details.  

AISC S100, ASCE 7, 8 053100

Material verification of high-strength bolts, 

nuts and washers.

 AISC 360 051200

Inspection of high-strength bolting. AISC 360

ACI 318

 

Material verification of weld filler 

materials.

AWS D1.1, D1.3

R
E

F
E

R
E

N
C

E
 

S
T

A
N

D
A

R
D

B
C

N
Y

S
 

R
E

F
E

R
E

N
C

E

C
H

E
C

K
  

IF
 

R
E

Q
U

IR
E

D

IDENTIFY SPEC 

SECTION AND 

PROVIDE 

CLARIFYING NOTES 

IF NECESSARY

AWS D1.1, D1.3  

 

ACI 318: 26.6.4  

NYS EDUCATION DEPARTMENT STATEMENT OF SPECIAL 

Steel Construction

Architect/Engineer: Stephen Lehigh, PE

Phone Date

4/14/2023

Comments:

Building

Twin Towers Middle School

BCNYS § 1704.2.3 requires the NYS Licensed Design Professional (of record) to complete the Statement of Special Inspections and Tests. Completion

of the Statement of Special Inspections & Tests, and; Submission to the Office of Facilities Planning with the Construction Permit Application is a

condition for issuance of the Building Permit. 

INSPECTION AND TESTING 

Continuous & Periodic is as Defined by the BCNYS- 

CHAPTER 17 

All reports to be submitted to the owners 

representative for use, approval and record.

C
O

N
T

IN
U

O
U

S

P
E

R
IO

D
IC

AWS D1.1, D1.3

AISC 360

ASTM A6, A514, A29

SJ100, 200

AICS 341

 

Spray Applied Fire Resistant Materials & 

Specialized Finishes

Inspection of welding:

ASTM E605, E736

Cold Formed Steel Construction- load 

bearing.

Seismic Resistance

AISI S100, S220, S240

ANSI/SDI -NC1.0, RD1.0,

SDI-C, ASCE 7, 8 

AISI S400

Office of Facilities Planning INSPECTIONS AND TESTS

89 Washington Avenue, Room 1060 EBA As required by the Building Code of NYS (2020 BCNYS)  

Albany, NY  12234 

Material verification of Structural Steel. 

Open Web Steel Joist and Girders.

Basic protection of steel members, Seismic 

Resistance
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B. Ch. 19

1.
X

T 1705.3 

1901

1905

2. T 1705.3

3.
X

T 1705.3

4.
X

T 1705.3 

1904 

1908

5.
X

T 1705.3 

1901

1905

1908

6.
X

T 1705.3

7.
X

T 1705.3 

1908

1909

8. X T 1705.3

9. X T 1705.3

10.
X

T 1705.3

11 X T 1705.3

Verification of in-situ concrete strength 

prior to stressing of tendons and prior to 

removal of shores and forms from beams 

and slabs.

ACI 318: 26.11.2 Not Applicable

Inspection of formwork ACI 318: 26.11.1.2 (b)

Inspection for maintenance of specified 

curing temperature and techniques.

ACI 318: 26.5  

Inspection of prestressed concrete. ACI 318: 26.10 Not Applicable

Erection of precast concrete members. ACI 318: 26.9 Not Applicable

Verify use of required design mix. ACI 318: Ch. 19, 26.4.3, 

26.4.4

 

Sampling fresh concrete: slump, air 

content, temperature, strength test 

specimens.

ASTM C172, C31

ACI 318: 26.5, 26.9, 26.10, 

26.11

 

Inspection of placement for proper 

application techniques.

ACI 318: 26.5  

Inspection of reinforcing steel bar welding. ACI 318, AWS D1.4 Not Permitted

Inspection of anchors to be installed in 

concrete prior to and during placement.

ACI 318: 17.8.2, 17.8.2.4  

INSPECTION AND TESTING 

Continuous & Periodic is as Defined by the BCNYS- 

CHAPTER 17 

All reports to be submitted to the owners 

representative for use, approval and record.

C
O

N
T

IN
U

O
U

S

P
E

R
IO

D
IC

R
E

F
E

R
E

N
C

E
 

S
T

A
N

D
A

R
D

Inspection of reinforcing steel, including 

prestressing tendons, and verify placement.

Ch. 21, 22

ACI 318; Ch 20, 25.2, 

25.3, 26.6.1, 26.6.3

AISC 360 

033000

Concrete Construction

B
C

N
Y

S
 

R
E

F
E

R
E

N
C

E

C
H

E
C

K
  

IF
 

R
E

Q
U

IR
E

D

IDENTIFY SPEC 

SECTION AND 

PROVIDE 

CLARIFYING NOTES 

IF NECESSARY
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C. Ch. 21

L1 =

L2 =

Level 1 Inspection required for 

nonessential facilities.

Level 2 Inspection required for 

essential facilities.  
* In general, schools are not considered 

essential facilities unless they are a designated 

emergency shelter.

ASTM E119

UL 263

ASTM C1364

ASTM C1670

ASTM A706

ASCE 7, 8

TMS 402, 

403, 404, 

504, 602

1705.4

2101

1604

X

1.

a. Proportions of site prepared mortar 

and grout.

X

L1 & L2

1705.4

2103.2

b. Placement of masonry units and 

construction of mortar joints.
X

L1 & L2

1705.4

T 1705.3

c. Location and placement of 

reinforcement, connectors, tendons, 

anchorages.

X

L1 & L2

1705.45

2103.4

T 1705.3

d. Prestressing technique.  X

L1

1705.4

Grout space prior to grouting. X

L2

 1705.4

e. Grade and size of prestressing 

tendons and anchorages.

 X

L1

1705.4

Placement of grout. X

L2

 1705.4

f. Grout specs prior to grouting. X

L2

 1705.4

2.

a. Size and location of structural 

elements.

 X

L1 & L2

1704.5

1705.4

b. Type, size, and location of anchors. X

L2

X

L1

1705.4

T 1705.3

c. Specified size, grade, and type of 

reinforcement.

X

L1 & L2

1704.5

d. Welding of reinforcing bars. X

L1 & L2

1704.5

e. Cold/hot weather protection of 

masonry construction.

X

L1 & L2

1704.5, 2104.3, 

2104.4

f. Prestressing force measurement and 

application.

X

L2

X

L1

1704.5

3.

X

L2

X

L1

1704.5, 2105.2.2, 

2105.3

4. X

L1 

1704.5

5.
X

L1 & L2

1704.5, 2105.2.2, 

2105.3

6. X

L1 & L2

1704.5

 

Inspection program shall verify:

 

 

 

 

 

 

 

Masonry Construction

INSPECTION AND TESTING 

Continuous & Periodic is as Defined by the BCNYS- 

CHAPTER 17 

All reports to be submitted to the owners 

representative for use, approval and record.

C
O

N
T

IN
U

O
U

S

R
E

F
E

R
E

N
C

E
 

S
T

A
N

D
A

R
D

Preparation of grout specimens, mortar 

specimens, and/or prisms.

Volumetric Proportions

Compliance with documents and 

submittals.

 

 

Verification accessory placement prior to 

grouting:

Grout placement.

 

 

 

 

 

 Not Permitted

Not Applicable

Verify to ensure compliance:

042000

Not Applicable

Not Applicable

P
E

R
IO

D
IC

B
C

N
Y

S
 

R
E

F
E

R
E

N
C

E

C
H

E
C

K
  

IF
 

R
E

Q
U

IR
E

D

IDENTIFY SPEC 

SECTION AND 

PROVIDE 

CLARIFYING NOTES 

IF NECESSARY
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D. Ch. 23

1.

X

1704.6, 1705.5

2302, 2303

2304

2.
X

1704, 1705, 1704.6

2304, 2305

2306, 2307, 2308

E. Ch. 18

1.

 X

1704, 1706

1803, 1804, 1805

2.

 
X

1703

1610, 1611, 1612

1805.1.2.1

F.  Ch. 16

1.

 X

T 1705.7

T 1705.8

1705.7

1705.8

1705.9

G. Ch. 14

1.

 X

1405, 1406, 1407, 

1408

1704.2,

1705.12.5

1705.16

H.  

1.
X

1705.12

2. X 1604.6, 1708

3. X 1604.7, 1709

4.

5.
X

X

1705.17

1705.18

FCNYS 701.6

BCNYS 703.7

19CRR-NY XXXII

6.

X

X

 

US-EPA

NYS-DOH

7.    

In-Situ Testing

Access Floors and Storage Racks

Other Architectural, MEP Components

Seismic Resitance

 Not Applicable

Local Highway Authority

Flood Plain Admin.

Appendix G- BCNYS

Deep Foundation Elements:

Driven Piles

Cast in Place

Helical Piles

 Not Applicable

Not Applicable

Other:

Pre-Construction Load Testing  Not Applicable

Fire Resistant Penitrations & Joints

Fire Stops

Testing for Smoke Control 

Pre-Submission:

Inventory of all Fire-Resistant-Rated 

Construction- Level 2 Alterations and 

greater  [ per BCNYS 106 ]

Ch. 7

ASTM E119

UL 263

verification required

EBCNYS Ch. 3

C. of E. 155 Regulations.

Misc.

Exterior Wall Coverings

Exterior Insulation and Finish Systems  

(EIFS)

MCM, HPL, Other Combustible Materials

ASTM E2568, E2273, 

E2570

E2393, E84

Ch. 16

NFPA 268, 275, 285, 286

Not Applicable

Soils

Flood & Stormwater Hazards

[ per BCNYS 106 ]

Not Applicable

Specialized Foundations- Piers, Piles

Geotechnical Investigations, Excavations, 

Grading, Fill

Damp-proofing/ Water-Proofing

ASTM, NYS DOT

OSHA

Appendix J- BCNYS

 

Fabrication process of prefabricated Wood 

Structural Elements and assemblies.

Not Applicable

High-load diaphrams

Seismic Resistance

Not Applicable

Ch. 16

AWC, APA, CPA, 

DOC PS1, PS2

 

Wood Construction

P
E

R
IO

D
IC

INSPECTION AND TESTING 

Continuous & Periodic is as Defined by the BCNYS- 

CHAPTER 17 

All reports to be submitted to the owners 

representative for use, approval and record.

R
E

F
E

R
E

N
C

E
 

S
T

A
N

D
A

R
D

B
C

N
Y

S
 

R
E

F
E

R
E

N
C

E

C
H

E
C

K
  

IF
 

R
E

Q
U

IR
E

D

IDENTIFY SPEC 

SECTION AND 

PROVIDE 

CLARIFYING NOTES 

IF NECESSARY

C
O

N
T

IN
U

O
U

S

Pre-Submission:

Hazardous Material Survey

Water Quality Survey

verification required

ACM Letter- Certificate

C. of E. 155 Regulations.

Not Applicable
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SECTION 014200 - REFERENCES 

PART 1 - GENERAL 

1.1 DEFINITIONS 

A. General:  Basic Contract definitions are included in the Conditions of the Contract. 

B. "Approved":  When used to convey Architect's action on Contractor's submittals, 
applications, and requests, "approved" is limited to Architect's duties and 
responsibilities as stated in the Conditions of the Contract. 

C. "Directed":  A command or instruction by Architect.  Other terms including "requested," 
"authorized," "selected," "required," and "permitted" have the same meaning as 
"directed." 

D. "Indicated":  Requirements expressed by graphic representations or in written form on 
Drawings, in Specifications, and in other Contract Documents.  Other terms including 
"shown," "noted," "scheduled," and "specified" have the same meaning as "indicated." 

E. "Regulations":  Laws, ordinances, statutes, and lawful orders issued by authorities 
having jurisdiction, and rules, conventions, and agreements within the construction 
industry that control performance of the Work. 

F. "Furnish":  Supply and deliver to Project site, ready for unloading, unpacking, 
assembly, installation, and similar operations. 

G. "Install":  Operations at Project site including unloading, temporarily storing, unpacking, 
assembling, erecting, placing, anchoring, applying, working to dimension, finishing, 
curing, protecting, cleaning, and similar operations. 

H. "Provide":  Furnish and install, complete and ready for the intended use. 

I. "Project Site":  Space available for performing construction activities.  The extent of 
Project site is shown on Drawings and may or may not be identical with the description 
of the land on which Project is to be built. 

1.2 INDUSTRY STANDARDS 

A. Applicability of Standards:  Unless the Contract Documents include more stringent 
requirements, applicable construction industry standards have the same force and 
effect as if bound or copied directly into the Contract Documents to the extent 
referenced.  Such standards are made a part of the Contract Documents by reference. 

B. Publication Dates:  Comply with standards in effect as of date of the Contract 
Documents unless otherwise indicated. 
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C. Copies of Standards:  Each entity engaged in construction on Project should be 
familiar with industry standards applicable to its construction activity.  Copies of 
applicable standards are not bound with the Contract Documents. 

1. Where copies of standards are needed to perform a required construction 
activity, obtain copies directly from publication source. 

1.3 ABBREVIATIONS AND ACRONYMS 

A. Industry Organizations:  Where abbreviations and acronyms are used in Specifications 
or other Contract Documents, they shall mean the recognized name of the entities 
indicated in Gale's "Encyclopedia of Associations:  National Organizations of the U.S." 
or in Columbia Books' "National Trade & Professional Associations of the United 
States." 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 014200 
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SECTION 015000 - TEMPORARY FACILITIES AND CONTROLS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes requirements for temporary utilities, support facilities, and security 
and protection facilities. 

B. Refer to Drawing PH001, LP001, and LP002 for additional requirements. 

C. Refer to “Scope of Work for Separate Prime Contractors” and “Multiple Prime 
Contractor Coordination Chart - Individual Scope Sheets by Trade” attached to 
Section 011000 for additional requirements relating to temporary facilities and 
controls. 

1.2 USE CHARGES 

A. General: Installation and removal of and use charges for temporary facilities shall be 
included in the Contract Sum unless otherwise indicated. Allow other entities to use 
temporary services and facilities without cost, including, but not limited to, Owner's 
construction forces, Architect, occupants of Project, testing agencies, and authorities 
having jurisdiction. 

B. Sewer Service: Owner will pay sewer-service use charges for sewer usage by all 
entities for construction operations. 

C. Water Service: Owner will pay water-service use charges for water used by all 
entities for construction operations. 

D. Electric Power Service: Owner will pay electric-power-service use charges for 
electricity used by all entities for construction operations. 

1.3 INFORMATIONAL SUBMITTALS 

A. Site Plan: Show temporary facilities, utility hookups, staging areas, and parking 
areas for construction personnel.  

 
B. Fire-Safety Program: Show compliance with requirements of NFPA 241 and 

authorities having jurisdiction. Indicate Contractor personnel responsible for 
management of fire-prevention program. 

C. Moisture-Protection Plan: Describe procedures and controls for protecting materials 
and construction from water absorption and damage. 

1. Describe delivery, handling, and storage provisions for materials subject to water 
absorption or water damage. 
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2. Indicate procedures for discarding water-damaged materials, protocols for 
mitigating water intrusion into completed Work, and replacing water-damaged 
Work. 

3. Indicate sequencing of work that requires water, such as sprayed fire-resistive 
materials, plastering, and terrazzo grinding, and describe plans for dealing with 
water from these operations. Show procedures for verifying that wet construction 
has dried sufficiently to permit installation of finish materials. 

D. Dust- and HVAC-Control Plan: Submit coordination drawing and narrative that 
indicates the dust- and HVAC-control measures proposed for use, proposed 
locations, and proposed time frame for their operation. Identify further options if 
proposed measures are later determined to be inadequate. Include the following: 

1. HVAC system isolation schematic drawing. 
2. Location of proposed air-filtration system discharge. 
3. Waste handling procedures. 
4. Other dust-control measures. 

1.4 QUALITY ASSURANCE 

A. Electric Service: Comply with NECA, NEMA, and UL standards and regulations for 
temporary electric service. Install service to comply with NFPA 70. 

B. Tests and Inspections: Arrange for authorities having jurisdiction to test and inspect 
each temporary utility before use. Obtain required certifications and permits. 

 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Polyethylene Sheet: Reinforced, fire-resistive sheet, 10-mil (0.25-mm) minimum 
thickness, with flame-spread rating of 15 or less per ASTM E 84 and passing NFPA 
701 Test Method 2. 

B. Dust-Control Adhesive-Surface Walk-off Mats: Provide mats minimum 36 by 60 
inches (914 by 1624 mm). 

C. Insulation: Unfaced mineral-fiber blanket, manufactured from glass, slag wool, or 
rock wool; with maximum flame-spread and smoke-developed indexes of 25 and 50, 
respectively. 

2.2 TEMPORARY FACILITIES 

A. Project Meeting Space: Project progress meetings will be held in the Construction 
Manager’s job site trailer.  

B. Contractor’s Site Trailers: Each Prime Contractor may provide their own job site 
trailer if it is desired, and must provide their own utilities and supplies.  Coordinate 
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with Construction Manager for permitted location. Maximum sizes of contractor’s site 
trailers are indicated on Drawings.  

C. Storage and Fabrication Sheds: Each Prime Contractor may provide their own job 
site storage and fabrication shed if it is desired. Provide sheds sized, furnished, and 
equipped to accommodate materials and equipment for construction operations.   

1. Store combustible materials apart from building. 

2.3 EQUIPMENT 

A. Fire Extinguishers: Portable, UL rated; with class and extinguishing agent as 
required by locations and classes of fire exposures. 

B. HVAC Equipment: Contract No. G1 shall provide vented, self-contained, liquid-
propane-gas or fuel-oil heaters with individual space thermostatic control. 

1. Use of gasoline-burning space heaters, open-flame heaters, or salamander-type 
heating units is prohibited. 

2. Heating, Cooling, and Dehumidifying Units: Listed and labeled for type of fuel 
being consumed, by a qualified testing agency acceptable to authorities having 
jurisdiction, and marked for intended location and application. 

C. Air-Filtration Units: Primary and secondary HEPA-filter-equipped portable units with 
four-stage filtration. Provide single switch for emergency shutoff. Configure to run 
continuously. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Locate facilities where they will serve Project adequately and result in minimum 
interference with performance of the Work. Relocate and modify facilities as required 
by progress of the Work. 

B. Provide each facility ready for use when needed to avoid delay. Do not remove until 
facilities are no longer needed or are replaced by authorized use of completed 
permanent facilities. 

3.2 TEMPORARY UTILITY INSTALLATION 

A. General: Install temporary service or connect to existing service. 

1. Arrange with utility company, Owner, and existing users for time when service 
can be interrupted, if necessary, to make connections for temporary services. 

B. Sewers and Drainage: Provide temporary utilities to remove effluent lawfully. 

1. Connect temporary sewers to existing system.  
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C. Water Service: Connect to Owner's existing water service source. Install water 
service distribution piping in sizes and pressures adequate for construction. Clean 
and maintain water service facilities in a condition acceptable to Owner. At 
Substantial Completion, restore these facilities to condition existing before initial use. 

D. Sanitary Facilities: Contract No. G1 shall provide temporary toilets, wash facilities, 
and drinking water for use of construction personnel for all contracts, including all 
paper supplies and service for these toilets. Provide one toilet per 10 people with a 
minimum of 4 toilets. All toilets shall be cleaned once a week. Comply with 
requirements of authorities having jurisdiction for type, number, location, operation, 
and maintenance of fixtures and facilities. 

1. Toilets: Use of Owner's existing toilet facilities will not be permitted  

E. Isolation of Work Areas in Occupied Facilities: Prevent dust, fumes, and odors from 
entering occupied areas. 

1. Prior to commencing work, isolate the HVAC system in area where work is to be 
performed according to coordination drawings. 

a. Disconnect supply and return ductwork in work area from HVAC systems 
servicing occupied areas. 

b. Maintain negative air pressure within work area using HEPA-equipped air-
filtration units, starting with commencement of temporary partition 
construction, and continuing until removal of temporary partitions is 
complete. 

2. Maintain dust partitions during the Work. Use vacuum collection attachments on 
dust-producing equipment. Isolate limited work within occupied areas using 
portable dust-containment devices. 

3. Perform daily construction cleanup and final cleanup using approved, HEPA-
filter-equipped vacuum equipment. 

F. Electric Power Service: Contract No. E1 shall provide temporary power of adequate 
capacity to power all construction tools and  equipment, including welding machines. 
Connect temporary service to Owner's existing power source, as directed by Owner. 
Provide separate metering.  Provide electric power service distribution system of 
sufficient size, capacity, and power characteristics required for all construction 
operations. 

1. Install electric power service overhead.  

G. Lighting: Provide temporary lighting with local switching that provides adequate 
illumination for construction operations, observations, inspections, and traffic 
conditions. 

1. Install and operate temporary lighting that fulfills security and protection 
requirements without operating entire system.  
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H. Telephone Service: Each Prime Contractor shall provide telephone service for their 
own field office if desired. If land-line telephone service is desired, arrange with 
Owner to have this service installed. Cost of installation and use of temporary 
telephone land-line service shall be borne by Contractor.  

1. Post a list of important telephone numbers in the field office including: 

a. Police and fire departments. 
b. Ambulance service. 
c. Contractor's home office. 
d. Contractor's emergency after-hours telephone number. 
e. Architect's office. 
f. Engineers' offices. 
g. Owner's office. 
h. Principal subcontractors' field and home offices. 

2. Provide superintendent with cellular telephone or portable two-way radio for use 
when away from field office. 

I. Electronic Communication Service:  

1. Internet Service: Contractor may not connect to the Owner’s data network. Cost 
of the connection and arrangements for service shall be borne by the Contractor.  

J. Temporary Heating and Cooling: Contract No. G1 shall provide temporary heating and 
cooling required by construction activities for curing or drying of completed installations 
or for protecting installed construction from adverse effects of low temperatures or high 
humidity. Select equipment that will not have a harmful effect on completed 
installations or elements being installed. 

1. Provide temporary dehumidification systems when required to reduce ambient 
and substrate moisture levels to level required to allow installation or application 
of finishes and their proper curing or drying 

2. Provide all the required facilities and fuel for the entire construction period. 
3. Use of the existing HVAC system will not be possible for any of the phases of the 

Work.  

3.3 SUPPORT FACILITIES INSTALLATION 

A. General: Comply with the following: 

1. Provide construction for temporary offices, shops, and sheds located within 
construction area or within 30 feet (9 m) of building lines that is noncombustible 
according to ASTM E 136. Comply with NFPA 241. 

2. Maintain support facilities until Architect schedules Substantial Completion 
inspection. Remove before Substantial Completion. Personnel remaining after 
Substantial Completion will be permitted to use permanent facilities, under 
conditions acceptable to Owner. 
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B. Parking: Use Owner designated areas of existing parking lots for construction 
personnel.  

C. Temporary Roads and Paved Areas: Construct and maintain temporary roads and 
paved areas adequate for construction operations. Locate temporary roads and 
paved areas as indicated on Drawings. 

1. Provide dust-control treatment that is nonpolluting and nontracking. Reapply 
treatment as required to minimize dust. 

D. Temporary Use of Permanent Roads and Paved Areas: Limit use of existing roads 
on campus to those designated by Owner as assigned construction route. Maintain 
roads in clean dust-free and dirt-free condition; clean roads of mud and debris 
caused by construction traffic.   

E. Traffic Controls: Provide traffic control signage of type approved by Owner to direct 
traffic at and around construction site. Comply with requirements of authorities 
having jurisdiction. 

1. Protect existing site improvements to remain including curbs, pavement, and 
utilities. 

2. Maintain access for fire-fighting equipment and access to fire hydrants. 

F. Dewatering Facilities and Drains: Comply with requirements of authorities having 
jurisdiction. Maintain Project site, excavations, and construction free of water. 

1. Dispose of rainwater in a lawful manner that will not result in flooding Project or 
adjoining properties or endanger permanent Work or temporary facilities. 

2. Remove snow and ice as required to minimize accumulations. 

G. Project Signs: Provide Project signs as indicated. Unauthorized signs are not 
permitted. 

1. Identification Signs: Provide Project identification signs to comply with JPEG files 
supplied by the Architect.  

2. Temporary Signs: Provide other signs as indicated and as required to inform 
public and individuals seeking entrance to Project. 
a. Provide temporary, directional signs for construction personnel and visitors. 

3. Maintain and touchup signs so they are legible at all times 

H. Waste Disposal Facilities: Comply with requirements specified in Section 017419 
"Construction Waste Management and Disposal." All waste disposal facilities shall 
be by Contract No. G1.  

I. Lifts and Hoists: Provide facilities necessary for hoisting materials and personnel. 

1. Truck cranes and similar devices used for hoisting materials are considered 
"tools and equipment" and not temporary facilities. 
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J. Temporary Elevator Use: Not permitted. 

K. Temporary Stairs: Provide temporary stairs where ladders are not adequate. Erach 
phase they will be entering the building and using different satirs coordinate with CM  

L. Temporary Use of Permanent Stairs: Use of existing interior stairs for construction 
traffic may be permitted, provided stairs are protected and finishes restored to new 
condition at time of Substantial Completion. Coordinate usage of particular stair with 
Owner, depending on location. Provide directional signs indicating temporary use of 
stairs. 

M. Scaffolding: Provide scaffolding systems and/or lifts as required for the performance 
of the Work. Scaffolding shall be designed by a NYS licensed Professional Engineer 
and signed and sealed drawings of scaffolding shall be submitted for Architect’s and 
Construction Manager’s information.  Scaffolding shall be designed so as to not 
cause damage to the building  

1. The following Contracts shall provide their own scaffolding: Contract No, G6 
Windows, Contract No. G3 Masonry.  All other contracts shall provide scaffolding 
for their work as needed. 

N. Cranes: All crane picks, material delivery, etc. must be coordinated so as not to lift 
over any occupied area of the building.  If necessary, this work shall be done on off 
hours to ensure the safety of the building occupants.  Crane location must be 
carefully chosen to ensure the safety of building occupants. Crane picks cannot be 
conducted during academic hours within 30’ of an occupied building. 

3.4 SECURITY AND PROTECTION FACILITIES INSTALLATION 

A. Protection of Existing Facilities: Protect existing vegetation, equipment, structures, 
utilities, and other improvements at Project site and on adjacent properties, except 
those indicated to be removed or altered. Repair damage to existing facilities. 

B. Environmental Protection: Provide protection, operate temporary facilities, and 
conduct construction as required to comply with environmental regulations and that 
minimize possible air, waterway, and subsoil contamination or pollution or other 
undesirable effects. 

C. Temporary Erosion and Sedimentation Control: Provide measures to prevent soil 
erosion and discharge of soil-bearing water runoff and airborne dust to undisturbed 
areas and to adjacent properties and walkways, according to requirements of 
Erosion and Sediment Control Drawings and specification in Division 31. 

1. Verify that flows of water redirected from construction areas or generated by 
construction activity do not enter or cross tree- or plant- protection zones. 

2. Inspect, repair, and maintain erosion- and sedimentation-control measures 
during construction until permanent vegetation has been established. 

3. Clean, repair, and restore adjoining properties and roads affected by erosion and 
sedimentation from Project site during the course of Project. 
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4. Remove erosion and sedimentation controls and restore and stabilize areas 
disturbed during removal. 

D. Stormwater Control: Comply with requirements of authorities having jurisdiction. 
Provide barriers in and around excavations and subgrade construction to prevent 
flooding by runoff of stormwater from heavy rains. 

E. Tree and Plant Protection: Install temporary fencing located as indicated or outside 
the drip line of trees to protect vegetation from damage from construction operations. 
Protect tree root systems from damage, flooding, and erosion. 

F. Site Enclosure Fence: Before construction operations begin, furnish and install site 
enclosure fence in a manner that will prevent people and animals from easily 
entering site except by entrance gates. 

1. Extent of Fence: As required to enclose entire Project site or portion determined 
sufficient to accommodate construction operations. 

2. Maintain security by limiting number of keys and restricting distribution to 
authorized personnel. Furnish one set of keys to Owner. 

3. Provide tennis court mesh over the fencing and cut vision panels it. Fencing can 
be chain link or ballasted unitized at contractor’s option. 

G. Security Enclosure and Lockup: Install temporary enclosure around partially 
completed areas of construction. Provide lockable entrances to prevent 
unauthorized entrance, vandalism, theft, and similar violations of security. Lock 
entrances at end of each work day. 

H. Barricades, Warning Signs, and Lights: Comply with requirements of authorities 
having jurisdiction for erecting structurally adequate barricades, including warning 
signs and lighting. 

I. Temporary Egress: Maintain temporary egress from existing occupied facilities as 
indicated and as required by authorities having jurisdiction. Comply with logistics 
plans for egress requirements. 

J. Temporary Enclosures: Provide temporary enclosures for protection of construction, 
in progress and completed, from exposure, foul weather, other construction 
operations, and similar activities. Provide temporary weathertight enclosure for 
building exterior. 

1. Where heating or cooling is needed and permanent enclosure is incomplete, 
insulate temporary enclosures. 

2. Provide weatherproof, secure temporary enclosures for all window openings 
where windows have been removed. 

K. Temporary Partitions: Provide floor-to-ceiling dustproof partitions to limit dust and 
dirt migration and to separate areas occupied by Owner from fumes and noise. 
Provide types of partitions approved by Owner in Owner occupied areas. 
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1. Construct dustproof partitions with gypsum wallboard with joints taped on 
occupied side, and fire-retardant-treated plywood on construction operations 
side. 

2. In areas where containment of airborne particles is critical to Owner operations, 
construct dustproof partitions with two layers of 6-mil polyethylene sheet on each 
side. Cover floor with two layers of 6-mil polyethylene sheet, extending sheets 18 
inches up the sidewalls. Overlap and tape full length of joints. Cover floor with 
fire-retardant-treated plywood. 

a. Construct vestibule and airlock at each entrance through temporary 
partition with not less than 48 inches between doors. Maintain water-
dampened foot mats in vestibule. 

3. Where fire-resistance-rated temporary partitions are indicated or are required by 
authorities having jurisdiction, construct partitions according to the rated 
assemblies for a minimum of one hour rating. 
a. Temporary partitions shall comply with NFPA 241 

4. Insulate partitions to control noise transmission to occupied areas. 
5. Seal joints and perimeter. Equip partitions with gasketed dustproof doors and 

security locks where openings are required. 
6. Protect air-handling equipment. 
7. Provide walk-off mats at each entrance through temporary partition. 

L. Temporary Fire Protection: Install and maintain temporary fire-protection facilities of 
types needed to protect against reasonably predictable and controllable fire losses. 
Comply with NFPA 241; manage fire-prevention program. 

1. Prohibit smoking in construction areas. 
2. Supervise welding operations, combustion-type temporary heating units, and 

similar sources of fire ignition according to requirements of authorities having 
jurisdiction. 

3. Develop and supervise an overall fire-prevention and -protection program for 
personnel at Project site. Review needs with Owner and establish procedures to 
be followed. Instruct personnel in methods and procedures. Post warnings and 
information. 

4. Provide temporary standpipes and hoses for fire protection. Hang hoses with a 
warning sign stating that hoses are for fire-protection purposes only and are not 
to be removed. Match hose size with outlet size and equip with suitable nozzles. 

3.5 OPERATION, TERMINATION, AND REMOVAL 

A. Supervision: Enforce strict discipline in use of temporary facilities. To minimize 
waste and abuse, limit availability of temporary facilities to essential and intended 
uses. 

B. Maintenance: Maintain facilities in good operating condition until removal. 
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1. Maintain operation of temporary enclosures, heating, cooling, humidity control, 
ventilation, and similar facilities on a 24-hour basis where required to achieve 
indicated results and to avoid possibility of damage. 

C. Temporary Facility Changeover: Do not change over from using temporary security 
and protection facilities to permanent facilities until Substantial Completion. 

D. Termination and Removal: Remove each temporary facility when need for its service 
has ended, when it has been replaced by authorized use of a permanent facility, or 
no later than Substantial Completion. Complete or, if necessary, restore permanent 
construction that may have been delayed because of interference with temporary 
facility. Repair damaged Work, clean exposed surfaces, and replace construction 
that cannot be satisfactorily repaired. 

1. Materials and facilities that constitute temporary facilities are property of 
Contractor. Owner reserves right to take possession of Project identification 
signs. 

2. Remove temporary roads and paved areas not intended for or acceptable for 
integration into permanent construction. Where area is intended for landscape 
development, remove soil and aggregate fill that do not comply with requirements 
for fill or subsoil. Remove materials contaminated with road oil, asphalt and other 
petrochemical compounds, and other substances that might impair growth of 
plant materials or lawns. Repair or replace street paving, curbs, and sidewalks at 
temporary entrances, as required by authorities having jurisdiction. 

3. At Substantial Completion, repair, renovate, and clean permanent facilities used 
during construction period. Comply with final cleaning requirements specified in 
Section 017700 "Closeout Procedures." 

END OF SECTION 015000 
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SECTION 015719 - ENVIRONMENTAL PROTECTION DURING CONSTRUCTION 

 

PART 1 - GENERAL 
 
 
1.1 REQUIREMENTS INCLUDED 

A. Scope 

B. Applicable Regulations 

C. Notification 

D. Implementation 

E. Protection of Land Resources 

F. Recording and Preserving Historical and Archaeological Finds 

G. Protection of Water Resources 

H. Burning 

I. Dust and Mud Control 

J. Maintenance of Pollution Control Facilities During Construction 
 
1.2 SCOPE 

A. The work covered by this section consists of furnishing all labor, material and 

equipment and performing all work required for the prevention of environmental 

pollution during and as the result of construction operations under this contract 

except for those measures set forth in other Technical Provisions of these 

specifications. 

 
For the purpose of this specification environmental pollution is defined by 

regulatory authorities as the presence of chemical, physical or biological 

elements or agents which adversely affect human health or welfare; unfavorably 

alter ecological balances of importance to human life; affect other species of 

importance to man; or degrade the utility of the environment for aesthetic and 

recreational purposes. 

 
The control of environmental pollution requires consideration of air, water and 

land, and involves noise, solid waste-management and management of radiant 

energy and radioactive materials, as well as other pollutants. 

 
B. Compliance with the provisions of this section by all 

Subcontractors shall be the responsibility of the Contractor. 

 

1.3 APPLICABLE REGULATIONS 

A. In order to provide for abatement and control of any environmental pollution arising 

from the construction activities of the Contractor and his subcontractors in 

the performance of this contract, they shall comply with all applicable Federal, 

State and local laws, and regulations concerning environmental pollution 

control and abatement as well as the specific requirements stated elsewhere in 

the contract specifications. 
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1.4 NOTIFICATION 

A. The Construction Manager will notify the Contractor in writing of any non- 

compliance with the foregoing provisions. The Contractor shall, after receipt of 

such notice, immediately take corrective action. Such notice, when delivered to 

the Contractor or his authorized representative at the site of the work, shall be 

deemed sufficient for the purpose. If the Contractor fails or refuses to comply 

promptly, the Construction Manager may issue an order stopping all or part of the 

work until satisfactory corrective action has been taken. No part of the time lost 

on account of any such stop orders shall be made the subject of a claim for 

extension of time or for extra costs or damages by the Contractor unless it was 

later determined that the Contractor was in compliance. 

 
1.5 PROTECTION OF LAND RESOURCES 

A. It is intended that the land resources within the project boundaries and outside the 

limits of permanent work performed under this contract be preserved in their 

present condition or be restored to a condition after completion of construction 

that will appear to be natural and not detract from the appearance of the project. 

Insofar as possible, the Contractor shall confine his construction activities to 

areas defined by the plans or specifications. 

B. The following additional requirements are intended to supplement and clarify the 

requirements contained in the General Conditions. 

 
The location on the project site of the Contractor's storage and other construction 

buildings, required temporarily in the performance of the work, shall be upon 

assigned portions of the job site and shall require written approval of the Construction 

Manager. 

 
The preservation of the landscape shall be an imperative consideration in the 

selection of all sites and in the overall construction of buildings. 

 
Plans showing storage and office facilities shall be submitted for approval of the 

Construction Manager. 

 
C. If the Contractor proposes or is required to construct temporary roads or 

embankments and excavations for plant and/or work areas, he shall submit the 

following for approval at least 21 days prior to scheduled start of such temporary 

work. 

1. A layout of all temporary access roads, excavations and 

embankments to be constructed with the work area. 

2. Plans and cross sections of proposed embankments and their 

foundations, including a description of proposed materials. 

 
1.6 RECORDING AND PRESERVING HISTORICAL AND ARCHAEOLOGICAL FINDS 

A. All items having any apparent historical or archaeological interest which are 

discovered in the course of any construction activities shall be carefully 

preserved. The Contractor shall leave the archaeological find undisturbed and 

shall immediately report the find to the Construction Manager so that the 

proper authorities may be notified. 
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1.7 PROTECTION OF WATER RESOURCES 

A. The Contractor shall not pollute streams, lakes, reservoirs or public waters 

with fuels, oils, bitumens, calcium chloride, acids or harmful materials. It is the 

responsibility of the Contractor to investigate and comply with all applicable 

Federal, State, County and Municipal laws concerning pollution of surrounding 

public waters. All work under this contract shall be performed in such a manner that 

objectionable conditions will not be created in public waters through or adjacent to 

the project areas. 

B. Prior to any major construction the Contractor shall submit a plan for approval by 

the Construction Manager showing his scheme for controlling erosion and 

disposing of waste. 

C. Surface drainage from cuts and fills within the construction limits, whether 

or not completed, and from borrow and waste disposal areas, shall, if turbidity 

producing materials are present, be held in suitable sedimentation ponds or shall be 

graded to control erosion within acceptable limits. 

 
Temporary erosion and sediment control measures such as berms, dikes, 

drains, or sedimentation basins, if required to meet the above standards, shall 

be provided until permanent drainage and erosion control facilities are completed 

and operative. 

 
Fills and waste areas shall be constructed by selecting placement to eliminate 

silts or clays on the surface that will erode and contaminate adjacent public 

waters. 

 
D. At all times of the year, special measures shall be taken to prevent chemicals, 

fuels, oils, grease, bituminous materials, waste washings, herbicides and 

insecticides, and cement and surface drainage from entering public waters. 

E. Disposal of any materials, wastes, effluents, trash, garbage, oil, grease, chemicals, 

etc., in areas adjacent to public waters shall be subject to the approval of the 

Construction Manager. If any waste material is dumped in unauthorized areas 

the Contractor shall remove the material and restore the area to the condition 

of the adjacent undisturbed area. If necessary, contaminated ground shall be 

excavated, disposed of as directed by the Construction Manager, refilled with clean 

material and compacted all at the expense of the Contractor. 

 
1.8 BURNING 

A. Burning will not be permitted. 
 

1.9 DUST AND MUD CONTROL 

A. The Contractor shall at all times provide adequate dust control measures. He 

shall accomplish this, without interference to the public and vehicular 

transportation. 

B. To control dust, it is required that all vehicles transporting dust producing materials 

to and from the job shall be covered with tarpaulins securely tied down, be 

sprinkled when necessary or be satisfactorily treated by other approved methods. 

C. Trucks leaving excavations shall be water washed prior to entry on access roads 
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or public streets to remove mud and other deleterious substances from wheels and 

undercarriages. 

D. All public and private ways adjacent to the site shall be broomed and flushed 

whenever necessary in the opinion of the Construction Manager. Drainage 

systems shall be cleaned and flushed whenever mud or debris hinders the 

flow of storm water to or in the sewers. 

E. The Contractor shall immediately remove refuse, rubbish, debris and soil 

accumulations on roads, streets and on sidewalks, caused by wind, rain and 

snow erosions or by his own operations to prevent traffic hazards or interference 

with road drainage. 

 
1.10 MAINTENANCE OF POLLUTION CONTROL FACILITIES DURING CONSTRUCTION 

A. During the life of this contract the Contractor shall maintain all facilities constructed 

for pollution control under this contract as long as the operations creating the 

particular pollutant are being carried out or until the material concerned has 

become stabilized to the extent that pollution is no longer being created. During 

the construction period the Contractor shall conduct frequent training courses 

for his maintenance personnel. The curriculum shall include methods of 

detection of pollution, familiarity with pollution standards, and installation and 

care of vegetation covers, plants and other facilities to prevent and correct 

environmental pollution. 

 
**End of Section** 
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   AND STORM WATER POLLUTION CONTROL 

 

SECTION 015723 - TEMPORARY EROSION AND SEDIMENT CONTROL AND STORM 

WATER POLLUTION CONTROL 

1.1 GENERAL 

A. The attached Stormwater Pollution Prevention Plan (SWPPP) contains requirements for 
temporary stormwater pollution controls and temporary erosion and sediment controls which 
shall be performed as part of the Work of this Project. Provide all the construction phase 
activities described the the SWPPP and as indicated on the Drawings for temporary 
stormwater pollution controls and temporary erosion and sediment controls.  

B. Refer to Section 312500 for additional information.  

Attachment: SWPPP 
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SECTION 016000 - PRODUCT REQUIREMENTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for selection of products 
for use in Project; product delivery, storage, and handling; manufacturers' standard 
warranties on products; special warranties; and comparable products. 

B. Related Requirements: 

1. Section 012300 "Alternates" for products selected under an alternate. 
2. Section 012500 "Substitution Procedures" for requests for substitutions. 
3. Section 014200 "References" for applicable industry standards for products 

specified. 

1.2 DEFINITIONS 

A. Products:  Items obtained for incorporating into the Work, whether purchased for 
Project or taken from previously purchased stock.  The term "product" includes the 
terms "material," "equipment," "system," and terms of similar intent. 

1. Named Products:  Items identified by manufacturer's product name, including 
make or model number or other designation shown or listed in manufacturer's 
published product literature, that is current as of date of the Contract Documents. 

2. New Products:  Items that have not previously been incorporated into another 
project or facility.  Products salvaged or recycled from other projects are not 
considered new products. 

3. Comparable Product:  Product that is demonstrated and approved through 
submittal process to have the indicated qualities related to type, function, 
dimension, in-service performance, physical properties, appearance, and other 
characteristics that equal or exceed those of specified product. 

B. Basis-of-Design Product Specification:  A specification in which a specific 
manufacturer's product is named and accompanied by the words "basis-of-design 
product," including make or model number or other designation, to establish the 
significant qualities related to type, function, dimension, in-service performance, 
physical properties, appearance, and other characteristics for purposes of evaluating 
comparable products of additional manufacturers named in the specification. 

1.3 ACTION SUBMITTALS 

A. Comparable Product Requests:  Submit request for consideration of each comparable 
product.  Identify product or fabrication or installation method to be replaced.  Include 
Specification Section number and title and Drawing numbers and titles. 
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1. Include data to indicate compliance with the requirements specified in 
"Comparable Products" Article. 

2. Architect's Action:  If necessary, Architect will request additional information or 
documentation for evaluation within one week of receipt of a comparable product 
request.  Architect will notify Contractor of approval or rejection of proposed 
comparable product request within 15 days of receipt of request, or seven days 
of receipt of additional information or documentation, whichever is later. 

a. Form of Approval:  As specified in Section 013300 "Submittal Procedures." 
b. Use product specified if Architect does not issue a decision on use of a 

comparable product request within time allocated. 

B. Basis-of-Design Product Specification Submittal:  Comply with requirements in 
Section 013300 "Submittal Procedures." Show compliance with requirements. 

1.4 QUALITY ASSURANCE 

A. Compatibility of Options:  If Contractor is given option of selecting between two or more 
products for use on Project, select product compatible with products previously 
selected, even if previously selected products were also options. 

1. Each contractor is responsible for providing products and construction methods 
compatible with products and construction methods of other contractors. 

2. If a dispute arises between contractors over concurrently selectable but 
incompatible products, Architect will determine which products shall be used. 

B. Mechanical Materials and Equipment:  When two or more items of same material or 
equipment are required (pumps, valves, air conditioning units, etc.), they shall be of the 
same manufacturer.  Product manufacturer uniformity does not apply to raw materials, 
bulk materials, pipe, tube, fittings (except flanged and grooved types), sheet metal, 
wire, steel bar stock, welding rods, solder, fasteners, motors for dissimilar equipment 
units, and similar items used in the work, except as otherwise indicated.  Provide 
products which are compatible within systems and other connected items. 

C. Asbestos in Materials:  All products submitted for use and incorporated into this project 
shall be asbestos free. 

D. Mercury-Free Products: All products submitted for use and incorporated into this 
Project shall be mercury-free.  In the absence of mercury-free products, provide 
products with the lowest amount of mercury possible. 

E. Lead-Free Products: All products submitted for use and incorporated into this Project 
shall be lead-free.  . 

1.5 PRODUCT DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, and handle products using means and methods that will prevent 
damage, deterioration, and loss, including theft and vandalism.  Comply with 
manufacturer's written instructions. 
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B. Delivery and Handling: 

1. Schedule delivery to minimize long-term storage at Project site and to prevent 
overcrowding of construction spaces. 

2. Coordinate delivery with installation time to ensure minimum holding time for 
items that are flammable, hazardous, easily damaged, or sensitive to 
deterioration, theft, and other losses. 

3. Deliver products to Project site in an undamaged condition in manufacturer's 
original sealed container or other packaging system, complete with labels and 
instructions for handling, storing, unpacking, protecting, and installing. 

4. Inspect products on delivery to determine compliance with the Contract 
Documents and to determine that products are undamaged and properly 
protected. 

C. Storage: 

1. Store products to allow for inspection and measurement of quantity or counting of 
units. 

2. Store materials in a manner that will not endanger Project structure. 
3. Store products that are subject to damage by the elements, under cover in a 

weathertight enclosure above ground, with ventilation adequate to prevent 
condensation. 

4. Protect foam plastic from exposure to sunlight, except to extent necessary for 
period of installation and concealment. 

5. Comply with product manufacturer's written instructions for temperature, 
humidity, ventilation, and weather-protection requirements for storage. 

6. Protect stored products from damage and liquids from freezing. 
7. Provide a secure location and enclosure at Project site for storage of materials 

and equipment by Owner's construction forces.  Coordinate location with Owner. 

1.6 PRODUCT WARRANTIES 

A. Warranties specified in other Sections shall be in addition to, and run concurrent with, 
other warranties required by the Contract Documents.  Manufacturer's disclaimers and 
limitations on product warranties do not relieve Contractor of obligations under 
requirements of the Contract Documents. 

1. Manufacturer's Warranty:  Written warranty furnished by individual manufacturer 
for a particular product and specifically endorsed by manufacturer to Owner. 

2. Special Warranty:  Written warranty required by the Contract Documents to 
provide specific rights for Owner. 

B. Special Warranties:  Prepare a written document that contains appropriate terms and 
identification, ready for execution. Submit a draft for approval before final execution. 

1. Manufacturer's Standard Form:  Modified to include Project-specific information 
and properly executed. 

2. Specified Form:  When specified forms are included with the Specifications, 
prepare a written document using indicated form properly executed. 
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3. See other Sections for specific content requirements and particular requirements 
for submitting special warranties. 

C. Submittal Time:  Comply with requirements in Section 017700 "Project Closeout." 

PART 2 - PRODUCTS 

2.1 PRODUCT SELECTION PROCEDURES 

A. General Product Requirements:  Provide products that comply with the Contract 
Documents, are undamaged and, unless otherwise indicated, are new at time of 
installation. 

1. Provide products complete with accessories, trim, finish, fasteners, and other 
items needed for a complete installation and indicated use and effect. 

2. Standard Products:  If available, and unless custom products or nonstandard 
options are specified, provide standard products of types that have been 
produced and used successfully in similar situations on other projects. 

3. Owner reserves the right to limit selection to products with warranties not in 
conflict with requirements of the Contract Documents. 

4. Where products are accompanied by the term "as selected," Architect will make 
selection. 

5. Descriptive, performance, and reference standard requirements in the 
Specifications establish salient characteristics of products. 

6. Or Equal:  For products specified by name and accompanied by the term "or 
equal," or "or approved equal," or "or approved," comply with requirements in 
"Comparable Products" Article to obtain approval for use of an unnamed product. 

7. A named product and model number establishes the characteristics and salient 
features of the specifications even when they are not fully described and will 
serve as the basis of comparison. 

8. Whenever a material, article, device, piece of equipment or type of construction 
is identified by reference to manufacturers' or vendors' names, trade names, 
catalog numbers, or similar specific information, it is so identified for the purpose 
of establishing a standard of quality, and such identification shall not be 
construed as limiting competition. Comply with requirements in "Comparable 
Products" Article to obtain approval for use of an unnamed product 

B. Product Selection Procedures: 

1. Named Product:  Where Specifications name a single manufacturer and product, 
and “no substitutions” is indicated, provide the named product.  Comparable 
products or substitutions for Contractor's convenience will not be considered. 

2. Named Manufacturer/Source:  Where Specifications name a single manufacturer 
or source and “no substitutions” is indicated, provide a product by the named 
manufacturer or source that complies with requirements.  Comparable products 
or substitutions for Contractor's convenience will not be considered. 

3. Products: Where Specifications include a list of names of both available 
manufacturers and products, provide one of the products listed, or an unnamed 
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product, that complies with requirements.  Comply with requirements in 
"Comparable Products" Article for consideration of an unnamed product. 

4. Manufacturers: Where Specifications include a list of available manufacturers, 
provide a product by one of the manufacturers listed, or a product by an 
unnamed manufacturer, that complies with requirements.  Comply with 
requirements in "Comparable Products" Article for consideration of an unnamed 
manufacturer's product 

5. Basis-of-Design Product:  Where Specifications name a product, or refer to a 
product indicated on Drawings, and include a list of manufacturers, provide the 
specified or indicated product or a comparable product by one of the other 
named manufacturers.  Drawings and Specifications indicate sizes, profiles, 
dimensions, and other characteristics that are based on the product named.  
Comply with requirements in "Comparable Products" Article for consideration of 
an unnamed product by one of the other named manufacturers. 

C. Visual Matching Specification:  Where Specifications require "match Architect's 
sample", provide a product that complies with requirements and matches Architect's 
sample.  Architect's decision will be final on whether a proposed product matches. 

D. Visual Selection Specification:  Where Specifications include the phrase "as selected 
by Architect from manufacturer's full range" or similar phrase, select a product that 
complies with requirements.  Architect will select color, gloss, pattern, density, or 
texture from manufacturer's product line that includes both standard and premium 
items. 

2.2 COMPARABLE PRODUCTS 

A. Conditions for Consideration:  Architect will consider Contractor's request for 
comparable product when the following conditions are satisfied.  If the following 
conditions are not satisfied, Architect may return requests without action, except to 
record noncompliance with these requirements: 

1. Evidence that the proposed product does not require revisions to the Contract 
Documents, that it is consistent with the Contract Documents and will produce 
the indicated results, and that it is compatible with other portions of the Work. 

2. Evidence that the proposed product provides sustainable design characteristics 
that specified product provides for achieving LEED prerequisites and credits. 

3. Evidence that the proposed product will not adversely affect Contractor's 
construction schedule. 

4. Evidence that the proposed product has received necessary approvals of 
authorities having jurisdiction.  

5. Evidence that the proposed product will have no adverse effect on other trades 
and will not affect or delay progress schedule; or if proposed product involves 
more than one contractor, proposed product has been coordinated with other 
portions of the Work, is uniform and consistent, is compatible with other products, 
and is acceptable to all contractors involved. 

6. Evidence that the proposed product maintenance service and source of 
replacement parts, as applicable, is available similar to the specified product. 
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7. Detailed comparison of significant qualities of proposed product with those 
named in the Specifications.  Significant qualities include attributes such as 
performance, weight, size, durability, visual effect, and specific features and 
requirements indicated. 

8. Evidence that proposed product provides specified warranty. 
9. List of similar installations for completed projects with project names and 

addresses and names and addresses of architects and owners, if requested. 
10. Samples, if requested. 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 016000 
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SECTION 017300 - EXECUTION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes general administrative and procedural requirements governing execution 
of the Work including, but not limited to, the following: 
1. Construction layout. 
2. Field engineering and surveying. 
3. Installation of the Work. 
4. Progress cleaning. 
5. Starting and adjusting. 
6. Protection of installed construction. 
7. Correction of the Work. 

B. Related Requirements: 
1. Section 011000 "Summary" for limits on use of Project site. 
2. Section 013300 "Submittal Procedures" for submitting surveys. 
3. Section 017329 "Cutting and Patching" for cutting and patching portions of the 

building. 
4. Section 017700 "Closeout Procedures" for submitting final property survey with 

Project Record Documents, recording of Owner-accepted deviations from indicated 
lines and levels, and final cleaning. 

1.2 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For land surveyor. 

A. Final As-Built Survey of Underground Utilities:  Submit two paper copies and one 
electronic (.pdf) file, signed by land surveyor. 

1.3 QUALITY ASSURANCE 

A. Land Surveyor Qualifications:  A professional land surveyor who is legally qualified to 
practice in jurisdiction where Project is located and who is experienced in providing land-
surveying services of the kind indicated. 

B. Manufacturer's Installation Instructions:  Obtain and maintain on-site manufacturer's 
written recommendations and instructions for installation of products and equipment. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. General:  Comply with requirements specified in other Sections. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Existing Conditions:  The existence and location of site improvements, utilities, and other 
construction indicated as existing are not guaranteed.  Before beginning work, investigate 
and verify the existence and location of mechanical and electrical systems and other 
construction affecting the Work. 
1. Before construction, verify the location and points of connection of utility services:   

B. Existing Utilities: The existence and location of underground and other utilities and 
construction indicated as existing are not guaranteed.  Before beginning sitework, 
investigate and verify the existence and location of underground utilities, mechanical and 
electrical systems, and other construction affecting the Work. 
1. Before construction, verify the location and invert elevation at points of connection 

of sanitary sewer, storm sewer, and water-service piping; underground electrical 
services, and other utilities. 

2. Furnish location data for work related to Project that must be performed by public 
utilities serving Project site. 

C. Examination and Acceptance of Conditions:  Before proceeding with each component of 
the Work, examine substrates, areas, and conditions, with Installer or Applicator present 
where indicated, for compliance with requirements for installation tolerances and other 
conditions affecting performance.  Record observations. 
1. Examine roughing-in for mechanical and electrical systems to verify actual locations 

of connections before equipment and fixture installation. 
2. Examine walls, floors, and roofs for suitable conditions where products and systems 

are to be installed. 
3. Verify compatibility with and suitability of substrates, including compatibility with 

existing finishes or primers. 

D. Written Report:  Where a written report listing conditions detrimental to performance of the 
Work is required by other Sections, include the following: 
1. Description of the Work. 
2. List of detrimental conditions, including substrates. 
3. List of unacceptable installation tolerances. 
4. Recommended corrections. 

E. Proceed with installation only after unsatisfactory conditions have been corrected.  
Proceeding with the Work indicates acceptance of surfaces and conditions. 

3.2 PREPARATION 

A. Existing Utility Information:  Furnish information to local utility and/or Owner as required, 
that is necessary to adjust, move, or relocate existing utility structures, utility poles, lines, 
services, or other utility appurtenances located in or affected by construction.  Coordinate 
with authorities having jurisdiction. 

B. Field Measurements:  Take field measurements as required to fit the Work properly.  
Recheck measurements before installing each product.  Where portions of the Work are 
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indicated to fit to other construction, verify dimensions of other construction by field 
measurements before fabrication.  Coordinate fabrication schedule with construction 
progress to avoid delaying the Work. 

C. Space Requirements:  Verify space requirements and dimensions of items shown 
diagrammatically on Drawings. 

D. Review of Contract Documents and Field Conditions:  Immediately on discovery of the 
need for clarification of the Contract Documents caused by differing field conditions 
outside the control of Contractor, submit a request for information to Architect according 
to requirements in Section 013100 "Project Management and Coordination." 

3.3 CONSTRUCTION LAYOUT 

A. Verification:  Before proceeding to lay out the Work, verify layout information shown on 
Drawings, in relation to the property survey and existing benchmarks.  If discrepancies 
are discovered, notify Architect promptly. 

B. General:  Engage a land surveyor to lay out the Work using accepted surveying practices. 
1. Establish benchmarks and control points to set lines and levels at each story of 

construction and elsewhere as needed to locate each element of Project. 
2. Establish limits on use of Project site. 
3. Establish dimensions within tolerances indicated.  Do not scale Drawings to obtain 

required dimensions. 
4. Inform installers of lines and levels to which they must comply. 
5. Check the location, level and plumb, of every major element as the Work 

progresses. 
6. Notify Architect when deviations from required lines and levels exceed allowable 

tolerances. 
7. Close site surveys with an error of closure equal to or less than the standard 

established by authorities having jurisdiction. 

C. Site Improvements:  Locate and lay out site improvements, including pavements, grading, 
fill and topsoil placement, utility slopes, and rim and invert elevations. 

D. Building Lines and Levels:  Locate and lay out control lines and levels for structures, 
building foundations, column grids, and floor levels, including those required for 
mechanical and electrical work.  Transfer survey markings and elevations for use with 
control lines and levels.  Level foundations and piers from two or more locations. 

E. Record Log:  Maintain a log of layout control work.  Record deviations from required lines 
and levels.  Include beginning and ending dates and times of surveys, weather conditions, 
name and duty of each survey party member, and types of instruments and tapes used.  
Make the log available for reference by Architect  

3.4 FIELD ENGINEERING 

A. Identification:  Owner will identify existing benchmarks, control points, and property 
corners. 
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B. Reference Points:  Locate existing permanent benchmarks, control points, and similar 
reference points before beginning the Work.  Preserve and protect permanent 
benchmarks and control points during construction operations. 
1. Do not change or relocate existing benchmarks or control points without prior 

written approval of Architect. Report lost or destroyed permanent benchmarks or 
control points promptly.  Report the need to relocate permanent benchmarks or 
control points to Architect before proceeding. 

2. Replace lost or destroyed permanent benchmarks and control points promptly.  
Base replacements on the original survey control points. 

C. Final Survey for Underground Utilities:  Engage a land surveyor to prepare a final survey 
of all utilities installed during the project, including all elevations and inverts.  

3.5 INSTALLATION 

A. General:  Locate the Work and components of the Work accurately, in correct alignment 
and elevation, as indicated. 
1. Make vertical work plumb and make horizontal work level. 
2. Where space is limited, install components to maximize space available for 

maintenance and ease of removal for replacement. 
3. Conceal pipes, ducts, and wiring in finished areas unless otherwise indicated. 
4. Maintain minimum headroom clearance of 96 inches (2440 mm) in occupied spaces 

and 90 inches (2300 mm)   in unoccupied spaces without ceilings. 

B. Mechanical Installations:  Comply with the following requirements: 
 

1. Where mounting heights are not detailed or dimensioned, install systems, materials, 
and equipment to provide the maximum headroom possible. 

2. Coordinate connection of mechanical systems with exterior underground and 
overhead utilities and services.  Comply with requirements of governing regulations, 
franchised service companies, and controlling agencies.  Provide required 
connection for each service. 

3. Install all equipment to facilitate servicing, maintenance, and repair or replacement 
of equipment components.  As much as practical, connect equipment for ease of 
disconnecting, with minimum of interference with other installations.  Extend grease 
fittings to an accessible location.  

C. Comply with manufacturer's written instructions and recommendations for installing 
products in applications indicated. 

D. Install products at the time and under conditions that will ensure the best possible results.  
Maintain conditions required for product performance until Substantial Completion. 

E. Conduct construction operations so no part of the Work is subjected to damaging 
operations or loading in excess of that expected during normal conditions of occupancy. 

F. Sequence the Work and allow adequate clearances to accommodate movement of 
construction items on site and placement in permanent locations. 

G. Tools and Equipment:  Do not use tools or equipment that produce harmful noise levels. 
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H. Templates:  Obtain and distribute to the parties involved templates for work specified to 
be factory prepared and field installed.  Check Shop Drawings of other work to confirm 
that adequate provisions are made for locating and installing products to comply with 
indicated requirements. 

I. Attachment:  Provide blocking and attachment plates and anchors and fasteners of 
adequate size and number to securely anchor each component in place, accurately 
located and aligned with other portions of the Work.  Where size and type of attachments 
are not indicated, verify size and type required for load conditions. 
1. Mounting Heights:  Where mounting heights are not indicated, mount components 

at heights directed by Architect. 
2. Allow for building movement, including thermal expansion and contraction. 
3. Coordinate installation of anchorages.  Furnish setting drawings, templates, and 

directions for installing anchorages, including sleeves, concrete inserts, anchor 
bolts, and items with integral anchors, that are to be embedded in concrete or 
masonry.  Deliver such items to Project site in time for installation. 

J. Joints:  Make joints of uniform width.  Where joint locations in exposed work are not 
indicated, arrange joints for the best visual effect.  Fit exposed connections together to 
form hairline joints. 

K. Hazardous Materials:  Use products, cleaners, and installation materials that are not 
considered hazardous. 

3.6 PROGRESS CLEANING 

A. General:  Clean Project site, public pedestrian paths and work areas daily, including 
common areas.  Enforce requirements strictly.  Dispose of materials lawfully. 
1. Comply with requirements in NFPA 241 for removal of combustible waste materials 

and debris. 
2. Do not hold waste materials more than seven days during normal weather or three 

days if the temperature is expected to rise above 80 deg F (27 deg C). 
3. Containerize hazardous and unsanitary waste materials separately from other 

waste.  Mark containers appropriately and dispose of legally, according to 
regulations. 
a. Use containers intended for holding waste materials of type to be stored. 

4. Coordinate progress cleaning for joint-use areas where Contractor and other 
contractors are working concurrently. 

B. Site:  Maintain Project site free of waste materials and debris. 

C. Work Areas:  Clean areas where work is in progress to the level of cleanliness necessary 
for proper execution of the Work. 
1. Remove liquid spills promptly. 
2. Where dust would impair proper execution of the Work, broom-clean or vacuum the 

entire work area, as appropriate. 

D. Installed Work:  Keep installed work clean.  Clean installed surfaces according to written 
instructions of manufacturer or fabricator of product installed, using only cleaning 
materials specifically recommended.  If specific cleaning materials are not recommended, 
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use cleaning materials that are not hazardous to health or property and that will not 
damage exposed surfaces. 

E. Concealed Spaces:  Remove debris from concealed spaces before enclosing the space. 

F. Exposed Surfaces in Finished Areas:  Clean exposed surfaces and protect as necessary 
to ensure freedom from damage and deterioration at time of Substantial Completion. 

G. Waste Disposal:  Do not bury or burn waste materials on-site.  Do not wash waste 
materials down sewers or into waterways.  Comply with waste disposal requirements in 
Section 017419 "Construction Waste Management and Disposal." 

H. During handling and installation, clean and protect construction in progress and adjoining 
materials already in place.  Apply protective covering where required to ensure protection 
from damage or deterioration at Substantial Completion. 

I. Clean and provide maintenance on completed construction as frequently as necessary 
through the remainder of the construction period.  Adjust and lubricate operable 
components to ensure operability without damaging effects. 

J. Limiting Exposures:  Supervise construction operations to assure that no part of the 
construction, completed or in progress, is subject to harmful, dangerous, damaging, or 
otherwise deleterious exposure during the construction period. 

3.7 STARTING AND ADJUSTING 

A. Start equipment and operating components to confirm proper operation.  Remove 
malfunctioning units, replace with new units, and retest. 

B. Adjust equipment for proper operation.  Adjust operating components for proper operation 
without binding. 

C. Test each piece of equipment to verify proper operation.  Test and adjust controls and 
safeties.  Replace damaged and malfunctioning controls and equipment. 

D. Manufacturer's Field Service:  Comply with qualification requirements in Section 014000 
"Quality Requirements." 

3.8 PROTECTION OF INSTALLED CONSTRUCTION 

A. Provide final protection and maintain conditions that ensure installed Work is without 
damage or deterioration at time of Substantial Completion. 

B. Comply with manufacturer's written instructions for temperature and relative humidity. 

END OF SECTION 017300 
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SECTION 017329 – CUTTING AND PATCHING  

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes procedural requirements for cutting and patching. 

B. Related Requirements: 
1. Section 011000 "Summary" for limits on use of Project site. 
2. Section 024119 “Selective Structure Removal and Demolition” for demolition of 

selected portions of the site for alterations. 
3. Section 078413 "Penetration Firestopping" for patching penetrations in fire-rated 

construction. 

C. Coordinate cutting and patching requirements with selective demolition.  Removal of 
portions of existing construction required for the installation or performance of other work 
may be indicted as selective demolition on the demolition drawings. Cut and patch all 
construction when not shown on the demolition drawings, or when additional cutting and 
patching is required after the completion of selective demolition. 

1.2 DEFINITIONS 

A. Cutting:  Removal of in-place construction necessary to permit installation or performance 
of other work. 

B. Patching:  Fitting and repair work required to restore construction to original conditions 
after installation of other work. 

1.3 INFORMATIONAL SUBMITTALS 

A. Cutting and Patching Plan:  Submit plan describing procedures at least 10 days prior to 
the time cutting and patching will be performed.  Include the following information: 
1. Extent:  Describe reason for and extent of each occurrence of cutting and patching. 
2. Changes to In-Place Construction:  Describe anticipated results.  Include changes 

to structural elements and operating components as well as changes in building 
appearance and other significant visual elements. 

3. Products:  List products to be used for patching and firms or entities that will 
perform patching work. 

4. Dates:  Indicate when cutting and patching will be performed. 
5. Utilities and Mechanical and Electrical Systems:  List services and systems that 

cutting and patching procedures will disturb or affect.  List services and systems 
that will be relocated and those that will be temporarily out of service.  Indicate 
length of time permanent services and systems will be disrupted. 
a. Include description of provisions for temporary services and systems during 

interruption of permanent services and systems. 
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6. Structural Elements:  Where cutting and patching involve adding reinforcement to 
structural elements, submit details and engineering calculations showing integration 
of reinforcement with original structure. 

1.4 QUALITY ASSURANCE 

A. Minimize cutting and patching of work by properly coordinating construction sequences 
with Construction Manager. 

B. Cutting and Patching:  Comply with requirements for and limitations on cutting and 
patching of construction elements. 
1. Structural Elements:  When cutting and patching structural elements, notify 

Architect of locations and details of cutting and await directions from Architect 
before proceeding.  Shore, brace, and support structural elements during cutting 
and patching.  Do not cut and patch structural elements in a manner that could 
change their load-carrying capacity or increase deflection. 

2. Operational Elements:  Do not cut and patch operating elements and related 
components in a manner that results in reducing their capacity to perform as 
intended or that results in increased maintenance or decreased operational life or 
safety.  Operational elements include the following: 
a. Primary operational systems and equipment. 
b. Fire separation assemblies. 
c. Air or smoke barriers. 
d. Fire-suppression systems. 
e. Mechanical systems piping and ducts. 
f. Control systems. 
g. Communication systems. 
h. Fire-detection and -alarm systems. 
i. Conveying systems. 
j. Electrical wiring systems. 
k. Operating systems of special construction. 

3. Other Construction Elements:  Do not cut and patch other construction elements or 
components in a manner that could change their load-carrying capacity, that results 
in reducing their capacity to perform as intended, or that results in increased 
maintenance or decreased operational life or safety.  Other construction elements 
include but are not limited to the following: 
a. Water, moisture, or vapor barriers. 
b. Membranes and flashings. 
c. Exterior curtain-wall construction. 
d. Sprayed fire-resistive material. 
e. Equipment supports. 
f. Piping, ductwork, vessels, and equipment. 
g. Noise- and vibration-control elements and systems. 

4. Visual Elements:  Do not cut and patch construction in a manner that results in 
visual evidence of cutting and patching.  Do not cut and patch exposed construction 
in a manner that would, in Architect's opinion, reduce the building's aesthetic 
qualities.  Remove and replace construction that has been cut and patched in a 
visually unsatisfactory manner. 
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C. Cutting and Patching Conference:  Before proceeding, meet at Project site with parties 
involved in cutting and patching, including mechanical and electrical trades.  Review 
areas of potential interference and conflict.  Coordinate procedures and resolve potential 
conflicts before proceeding. 

D. Manufacturer's Installation Instructions:  Obtain and maintain on-site manufacturer's 
written recommendations and instructions for installation of products and equipment. 

PART 2 - PRODUCTS  

2.1 MATERIALS 

A. General:  Comply with requirements specified in other Sections of these Specifications. 

B. Existing Materials:  Use materials identical to existing materials.  For exposed surfaces, 
use materials that visually match existing adjacent surfaces to the fullest extent possible. 
1. If identical materials are unavailable or cannot be used, use materials that, when 

installed, will match the visual and functional performance of existing materials. 

PART 3 - EXECUTION 

3.1 CUTTING AND PATCHING 

A. Cutting and Patching, General:  Employ skilled workers to perform cutting and patching.  
Proceed with cutting and patching at the earliest feasible time, and complete without 
delay. 
1. Cut in-place construction to provide for installation of other components or 

performance of other construction, and subsequently patch as required to restore 
surfaces to their original condition. 

B. Existing Warranties:  Remove, replace, patch, and repair materials and surfaces cut or 
damaged during installation or cutting and patching operations, by methods and with 
materials so as not to void existing warranties. 
1. Cutting and Patching of Existing Roofing System: Contractors performing cutting 

and patching of the existing roof membrane shall be certified installers by the 
existing roof membrane manufacturer for their products. When existing roofing 
system is still under warranty, coordinate all work on the existing roofing system 
with manufacturer. All cutting and patching work on roofing system shall be 
performed in a manner that does not void the warranty. 

C. Temporary Support:  Provide temporary support of work to be cut. 

D. Protection:  Protect in-place construction during cutting and patching to prevent damage.  
Provide protection from adverse weather conditions for portions of Project that might be 
exposed during cutting and patching operations. 
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E. Adjacent Occupied Areas:  Where interference with use of adjoining areas or interruption 
of free passage to adjoining areas is unavoidable, coordinate cutting and patching 
according to requirements in Section 01 1000 "Summary." 

F. Existing Utility Services and Mechanical/Electrical Systems:  Where existing 
services/systems are required to be removed, relocated, or abandoned, bypass such 
services/systems before cutting to prevent interruption to occupied areas. 

G. Cutting:  Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and 
similar operations, including excavation, using methods least likely to damage elements 
retained or adjoining construction.  If possible, review proposed procedures with original 
Installer; comply with original Installer's written recommendations. 
1. In general, use hand or small power tools designed for sawing and grinding, not 

hammering and chopping.  Cut holes and slots neatly to minimum size required, 
and with minimum disturbance of adjacent surfaces.  Temporarily cover openings 
when not in use. 

2. Finished Surfaces:  Cut or drill from the exposed or finished side into concealed 
surfaces. 

3. Concrete and Masonry:  Cut using a cutting machine, such as an abrasive saw or a 
diamond-core drill. 

4. Excavating and Backfilling:  Comply with requirements in applicable Sections where 
required by cutting and patching operations. 

5. Mechanical and Electrical Services:  Cut off pipe or conduit in walls or partitions to 
be removed.  Cap, valve, or plug and seal remaining portion of pipe or conduit to 
prevent entrance of moisture or other foreign matter after cutting. 

6. Proceed with patching after construction operations requiring cutting are complete. 

H. Patching:  Patch construction by filling, repairing, refinishing, closing up, and similar 
operations following performance of other work.  Patch with durable seams that are as 
invisible as practicable.  Provide materials and comply with installation requirements 
specified in other Sections, where applicable. 
1. Inspection:  Where feasible, test and inspect patched areas after completion to 

demonstrate physical integrity of installation. 
2. Exposed Finishes:  Restore exposed finishes of patched areas and extend finish 

restoration into retained adjoining construction in a manner that will minimize 
evidence of patching and refinishing. 
a. Clean piping, conduit, and similar features before applying paint or other 

finishing materials. 
b. Restore damaged pipe covering to its original condition. 

3. Floors and Walls:  Where walls or partitions that are removed extend one finished 
area into another, patch and repair floor and wall surfaces in the new space.  
Provide an even surface of uniform finish, color, texture, and appearance.  Remove 
in-place floor and wall coverings and replace with new materials, if necessary, to 
achieve uniform color and appearance. 
a. Where patching occurs in a painted surface, prepare substrate and apply 

primer and intermediate paint coats appropriate for substrate over the patch, 
and apply final paint coat over entire unbroken surface containing the patch.  
Provide additional coats until patch blends with adjacent surfaces. 
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4. Ceilings:  Patch, repair, or rehang in-place ceilings as necessary to provide an 
even-plane surface of uniform appearance. 

5. Exterior Building Enclosure:  Patch components in a manner that restores enclosure 
to a weathertight condition and ensures thermal and moisture integrity of building 
enclosure. 

I. Cleaning:  Clean areas and spaces where cutting and patching are performed.  Remove 
paint, mortar, oils, putty, and similar materials from adjacent finished surfaces. 

END OF SECTION 017329 
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SECTION 017419 - CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for the following: 

1. Salvaging nonhazardous demolition and construction waste. 
2. Recycling nonhazardous demolition and construction waste. 
3. Disposing of nonhazardous demolition and construction waste. 

1.2 DEFINITIONS 

A. Construction Waste: Building, structure, and site improvement materials and other solid 
waste resulting from construction, remodeling, renovation, or repair operations. 
Construction waste includes packaging. 

B. Demolition Waste: Building, structure, and site improvement materials resulting from 
demolition operations. 

C. Disposal: Removal of demolition or construction waste and subsequent salvage, sale, 
recycling, or deposit in landfill, incinerator acceptable to authorities having jurisdiction. 

D. Recycle: Recovery of demolition or construction waste for subsequent processing in 
preparation for reuse. 

E. Salvage: Recovery of demolition or construction waste and subsequent sale or reuse in 
another facility. 

F. Salvage and Reuse: Recovery of demolition or construction waste and subsequent 
incorporation into the Work. 

1.3 MATERIALS OWNERSHIP 

A. Unless otherwise indicated, demolition and construction waste becomes property of 
Contractor. 

B. Historic items, relics, antiques, and similar objects including, but not limited to, 
cornerstones and their contents, commemorative plaques and tablets, and other items 
of interest or value to Owner that may be uncovered during demolition remain the 
property of Owner. 

1. Carefully salvage in a manner to prevent damage and promptly return to Owner. 
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1.4 ACTION SUBMITTALS 

A. Waste Management Plan: Submit plan within 15 days of date established for 
commencement of the Work. 

1.5 QUALITY ASSURANCE 

A. Regulatory Requirements: Comply with transportation and disposal regulations of 
authorities having jurisdiction. 

1.6 WASTE MANAGEMENT PLAN 

A. General: Develop a waste management plan according to requirements in this Section. 
Plan shall consist of waste identification, and waste reduction work plan. Distinguish 
between demolition and construction waste. 

B. Waste Identification: Indicate anticipated types of demolition and construction waste 
generated by the Work. 

C. Waste Reduction Work Plan: List each type of waste and whether it will be salvaged, 
recycled, or disposed of in landfill or incinerator.  

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. General: Practice efficient waste management in the use of materials in the course of 
the Work. Use all reasonable means to divert construction and demolition waste from 
landfills and incinerators. Facilitate recycling and salvage of materials. 

1. Construction Waste: 

a. Packaging: Salvage or recycle 100 percent of the following uncontaminated 
packaging materials: 

1) Paper. 
2) Cardboard. 
3) Boxes. 
4) Plastic sheet and film. 
5) Polystyrene packaging. 
6) Wood crates. 
7) Wood pallets. 
8) Plastic pails. 

b. Construction Office Waste: Salvage or recycle 100 percent of the following 
construction office waste materials: 
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1) Paper. 
2) Aluminum cans. 
3) Glass containers. 

PART 3 - EXECUTION 

3.1 PLAN IMPLEMENTATION 

A. General: Provide handling, containers, storage, signage, transportation, and other 
items as required to implement waste management plan during the entire duration of 
the Contract. 

1. Comply with operation, termination, and removal requirements in Section 015000 
"Temporary Facilities and Controls." 

2. Review waste management procedures with all entities when they first begin 
work on-site, including locations established for salvage, recycling, and disposal. 

B. Site Access and Temporary Controls: Conduct waste management operations to 
ensure minimum interference with roads, streets, walks, walkways, and other adjacent 
occupied and used facilities. 

1. Designate and label specific areas on Project site necessary for separating 
materials that are to be salvaged and recycled. 

 

 END OF SECTION 017419 
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SECTION 017700 - CLOSEOUT PROCEDURES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for contract closeout, 
including, but not limited to, the following: 

1. Substantial Completion procedures. 
2. Final completion procedures. 
3. Warranties. 
4. Final cleaning. 
5. Repair of the Work. 

B. Related Requirements: 

1. Section 013233 "Photographic Documentation" for submitting final completion 
construction photographic documentation. 

2. Section 017300 "Execution" for progress cleaning of Project site. 
3. Section 017823 "Operation and Maintenance Data" for operation and 

maintenance manual requirements. 
4. Section 017839 "Project Record Documents" for submitting record Drawings, 

record Specifications, and record Product Data. 
5. Section 017900 "Demonstration and Training" for requirements for instructing 

Owner's personnel. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For cleaning agents. 

B. Contractor's List of Incomplete Items:  Initial submittal at Substantial Completion. 

C. Certified List of Incomplete Items:  Final submittal at Final Completion. 

1.3 CLOSEOUT SUBMITTALS 

A. Certificates of Release:  From authorities having jurisdiction. 

B. Certificate of Insurance:  For continuing coverage. 

C. Field Report:  For pest control inspection. 

1.4 MAINTENANCE MATERIAL SUBMITTALS 

A. Schedule of Maintenance Material Items:  For maintenance material submittal items 
specified in other Sections. 
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B. Attic stock in the required amount/percentage shall be turned over to the Owner 
immediately after the first delivery of the material is received on the site, not at the end 
of the project.  

1.5 SUBSTANTIAL COMPLETION PROCEDURES 

A. Contractor's List of Incomplete Items:  Prepare and submit a list of items to be 
completed and corrected (Contractor's punch list), indicating the value of each item on 
the list and reasons why the Work is incomplete. 

B. Submittals Prior to Substantial Completion:  Complete the following a minimum of 10  
days prior to requesting inspection for determining date of Substantial Completion.  List 
items below that are incomplete at time of request. 

1. Certificates of Release:  Obtain and submit releases from authorities having 
jurisdiction permitting Owner unrestricted use of the Work and access to services 
and utilities.  Include occupancy permits, operating certificates, and similar 
releases. 

2. Submit closeout submittals specified in other Division 01 Sections, including 
project record documents, operation and maintenance manuals, final completion 
construction photographic documentation, damage or settlement surveys, 
property surveys, and similar final record information. 

3. Submit closeout submittals specified in individual Sections, including specific 
warranties, workmanship bonds, maintenance service agreements, final 
certifications, and similar documents. 

4. Submit maintenance material submittals specified in individual Sections, 
including tools, spare parts, extra materials, and similar items, and deliver to 
location designated by Architect. Label with manufacturer's name and model 
number where applicable. 

a. Schedule of Maintenance Material Items:  Prepare and submit schedule of 
maintenance material submittal items, including name and quantity of each 
item and name and number of related Specification Section.  Obtain 
Architect's signature for receipt of submittals. 

5. Submit test/adjust/balance records. 
6. Submit changeover information related to Owner's occupancy, use, operation, 

and maintenance. 
7. Submit fully executed Certification of Drawings and Specification Compliance 

form included at the end of this Section.  

C. Procedures Prior to Substantial Completion:  Complete the following a minimum of 10  
days prior to requesting inspection for determining date of Substantial Completion.  List 
items below that are incomplete at time of request. 

1. Advise Owner of pending insurance changeover requirements. 
2. Make final changeover of permanent locks and deliver keys to Owner.  Advise 

Owner's personnel of changeover in security provisions. 
3. Complete startup and testing of systems and equipment. 
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4. Perform preventive maintenance on equipment used prior to Substantial 
Completion. 

5. Instruct Owner's personnel in operation, adjustment, and maintenance of 
products, equipment, and systems.  Submit demonstration and training video 
recordings specified in Section 017900 "Demonstration and Training." 

6. Advise Owner of changeover in heat and other utilities. 
7. Participate with Owner in conducting inspection and walkthrough with local 

emergency responders. 
8. Terminate and remove temporary facilities from Project site, along with mockups, 

construction tools, and similar elements. 
9. Complete final cleaning requirements, including touchup painting. 
10. Touch up and otherwise repair and restore marred exposed finishes to eliminate 

visual defects. 

D. Inspection:  Submit a written request for inspection to determine Substantial 
Completion a minimum of 10  days prior to date the work will be completed and ready 
for final inspection and tests.  On receipt of request, Architect and Construction 
Manager will either proceed with inspection or notify Contractor of unfulfilled 
requirements.  Architect will prepare the Certificate of Substantial Completion after 
inspection or will notify Contractor of items, either on Contractor's list or additional 
items identified by Architect, that must be completed or corrected before certificate will 
be issued. 

1. Architect will perform inspection in areas no smaller than a floor plate.  Inspection 
of individual rooms or spaces will not be performed. 

2. Reinspection:  Request reinspection when the Work identified in previous 
inspections as incomplete is completed or corrected. 
a. Reinspection Limits:  The Architect and Construction Manager are limited 

to performing the original inspection and two reinspections of the same 
area as part of their services.  The cost of any reinspections required 
beyond this amount will be borne by the Contractor. Contractor shall 
reimburse Owner for reinspection fees paid to the Architect and/or 
Construction Manager through a credit change order in the amount 
stipulated by the Owner 

 
3. Results of completed inspection will form the basis of requirements for final 

completion. 

1.6 FINAL COMPLETION PROCEDURES 

A. Submittals Prior to Final Completion:  Before requesting final inspection for determining 
final completion, complete the following: 

1. Certified List of Incomplete Items:  Submit certified copy of Architect's Substantial 
Completion inspection list of items to be completed or corrected (punch list), 
endorsed and dated by Architect.  Certified copy of the list shall state that each 
item has been completed or otherwise resolved for acceptance. 

2. Certificate of Insurance:  Submit evidence of final, continuing insurance coverage 
complying with insurance requirements. 
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3. Submit pest-control final inspection report. 

B. Inspection:  Submit a written request for final inspection to determine acceptance a 
minimum of 10 days prior to date the work will be completed and ready for final 
inspection and tests.  On receipt of request, Architect and Construction Manager will 
either proceed with inspection or notify Contractor of unfulfilled requirements.  Architect 
will prepare a final Certificate for Payment after inspection or will notify Contractor of 
construction that must be completed or corrected before certificate will be issued. 

1. Reinspection:  Request reinspection when the Work identified in previous 
inspections as incomplete is completed or corrected. 
a. Reinspection Limits:  The Architect and Construction Manager are limited 

to performing the original inspection and two reinspections of the same 
area as part of their services.  The cost of any reinspections required 
beyond this amount will be borne by the Contractor. Contractor shall 
reimburse Owner for reinspection fees paid to the Architect and/or 
Construction Manager through a credit change order in the amount 
stipulated by the Owner 

1.7 LIST OF INCOMPLETE ITEMS (PUNCH LIST) 

A. Organization of List:  Include name and identification of each space and area affected 
by construction operations for incomplete items and items needing correction including, 
if necessary, areas disturbed by Contractor that are outside the limits of construction. 

1. Organize list of spaces in sequential order, starting with exterior areas first and 
proceeding from lowest floor to highest floor. 

2. Organize items applying to each space by major element, including categories 
for ceiling, individual walls, floors, equipment, and building systems. 

3. Include the following information at the top of each page: 

a. Project name. 
b. Date. 
c. Name of Architect. 
d. Name of Contractor. 
e. Page number. 

4. Submit list of incomplete items in the following format: 

a. MS Excel electronic file.  Architect will return annotated file. 
 

1.8 SUBMITTAL OF PROJECT WARRANTIES 

A. Time of Submittal:  Submit written warranties on request of Architect for designated 
portions of the Work where commencement of warranties other than date of 
Substantial Completion is indicated, or when delay in submittal of warranties might limit 
Owner's rights under warranty. 



December 14, 2023   Enlarged City School District of Middletown 
Construction Documents   Twin Towers Middle School 
SED No. 44-10-00-01-0-001-041  Additions and Alterations 
 
 

                                                          017700 - 5  CLOSEOUT PROCEDURES 

B. Partial Occupancy:  Submit properly executed warranties within 15  days of completion 
of designated portions of the Work that are completed and occupied or used by Owner 
during construction period by separate agreement with Contractor. 

C. Organize warranty documents into an orderly sequence based on the table of contents 
of Project Manual. 

1. Bind warranties and bonds in heavy-duty, three-ring, vinyl-covered, loose-leaf 
binders, thickness as necessary to accommodate contents, and sized to receive 
8-1/2-by-11-inch (215-by-280-mm) paper. 

2. Provide heavy paper dividers with plastic-covered tabs for each separate 
warranty.  Mark tab to identify the product or installation.  Provide a typed 
description of the product or installation, including the name of the product and 
the name, address, and telephone number of Installer. 

3. Identify each binder on the front and spine with the typed or printed title 
"WARRANTIES," Project name, and name of Contractor. 

4. Warranty Electronic File:  Scan warranties and bonds and assemble complete 
warranty and bond submittal package into a single indexed electronic PDF file 
with links enabling navigation to each item.  Provide bookmarked table of 
contents at beginning of document. 

D. Provide additional copies of each warranty to include in operation and maintenance 
manuals. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Cleaning Agents:  Use cleaning materials and agents recommended by manufacturer 
or fabricator of the surface to be cleaned.  Do not use cleaning agents that are 
potentially hazardous to health or property or that might damage finished surfaces. 

1. Use cleaning products that comply with Green Seal's GS-37, or if GS-37 is not 
applicable, use products that comply with the California Code of Regulations 
maximum allowable VOC levels. 

PART 3 - EXECUTION 

3.1 FINAL CLEANING 

A. General:  Perform final cleaning.  Conduct cleaning and waste-removal operations to 
comply with local laws and ordinances and Federal and local environmental and 
antipollution regulations. 

B. Cleaning:  Employ experienced workers or professional cleaners for final cleaning.  
Clean each surface or unit to condition expected in an average commercial building 
cleaning and maintenance program.  Comply with manufacturer's written instructions. 
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1. Complete the following cleaning operations before requesting inspection for 
certification of Substantial Completion for entire Project or for a designated 
portion of Project: 

a. Clean Project site, yard, and grounds, in areas disturbed by construction 
activities, including landscape development areas, of rubbish, waste 
material, litter, and other foreign substances. 

b. Sweep paved areas broom clean.  Remove petrochemical spills, stains, 
and other foreign deposits. 

c. Rake grounds that are neither planted nor paved to a smooth, even-
textured surface. 

d. Remove tools, construction equipment, machinery, and surplus material 
from Project site. 

e. Remove snow and ice to provide safe access to building. 
f. Clean exposed exterior and interior hard-surfaced finishes to a dirt-free 

condition, free of stains, films, and similar foreign substances.  Avoid 
disturbing natural weathering of exterior surfaces.  Restore reflective 
surfaces to their original condition. 

g. Remove debris and surface dust from limited access spaces, including 
roofs, plenums, shafts, trenches, equipment vaults, manholes, attics, and 
similar spaces. 

h. Sweep concrete floors broom clean in unoccupied spaces. 
i. Vacuum carpet and similar soft surfaces, removing debris and excess nap; 

clean according to manufacturer's recommendations if visible soil or stains 
remain. 

j. Clean transparent materials, including mirrors and glass in doors and 
windows.  Remove glazing compounds and other noticeable, vision-
obscuring materials.  Polish mirrors and glass, taking care not to scratch 
surfaces. 

k. Remove labels that are not permanent. 
l. Wipe surfaces of mechanical and electrical equipment, elevator equipment, 

and similar equipment.  Remove excess lubrication, paint and mortar 
droppings, and other foreign substances. 

m. Clean plumbing fixtures to a sanitary condition, free of stains, including 
stains resulting from water exposure. 

n. Replace disposable air filters and clean permanent air filters.  Clean 
exposed surfaces of diffusers, registers, and grills. 

o. Clean ducts, blowers, and coils if units were operated without filters during 
construction or that display contamination with particulate matter on 
inspection. 
1) Clean HVAC system in compliance with NADCA ACR.  Provide 

written report on completion of cleaning. 

p. Clean light fixtures, lamps, globes, and reflectors to function with full 
efficiency. 

q. Leave Project clean and ready for occupancy. 

C. Pest Control:  Comply with pest control requirements in Section 015000 "Temporary 
Facilities and Controls." Prepare written report. 
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D. Construction Waste Disposal:  Comply with waste disposal requirements in 
Section 017419 "Construction Waste Management and Disposal." 

3.2 REPAIR OF THE WORK 

A. Complete repair and restoration operations before requesting inspection for 
determination of Substantial Completion. 

B. Repair or remove and replace defective construction.  Repairing includes replacing 
defective parts, refinishing damaged surfaces, touching up with matching materials, 
and properly adjusting operating equipment.  Where damaged or worn items cannot be 
repaired or restored, provide replacements.  Remove and replace operating 
components that cannot be repaired. Restore damaged construction and permanent 
facilities used during construction to specified condition. 

1. Remove and replace chipped, scratched, and broken glass, reflective surfaces, 
and other damaged transparent materials. 

2. Touch up and otherwise repair and restore marred or exposed finishes and 
surfaces.  Replace finishes and surfaces that that already show evidence of 
repair or restoration. 
a. Do not paint over "UL" and other required labels and identification, 

including mechanical and electrical nameplates.  Remove paint applied to 
required labels and identification. 

3. Replace parts subject to operating conditions during construction that may 
impede operation or reduce longevity. 

4. Replace burned-out bulbs, bulbs noticeably dimmed by hours of use, and 
defective and noisy starters in fluorescent and mercury vapor fixtures to comply 
with requirements for new fixtures. 

END OF SECTION 017700 

Attachment: Certification of Drawing and Specification Compliance form 
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CERTIFICATION OF DRAWING AND SPECIFICATION COMPLIANCE 
 
The Undersigned Prime Contractor does herein certify that:   
 
1. All materials furnished for this project do fully comply with all specification requirements as 

stated within the Contract Documents;  
 
2. That no asbestos containing materials of any nature are used in the work; 
 
3. That execution of the Work covered by this certification has been performed in accordance 

with the Contract Document drawings. 
 
CONTRACT NUMBER AND CONTRACT NAME: _____________________________________ 
 
NAME OF CONTRACTOR: _______________________________________________________ 
 
CERTIFICATION BY: _____________________________ TITLE: ________________________ 
 
ADDRESS: ____________________________________________________________________ 
 
DATED: ______________________________________________________________________ 
 
 
CORPORATE ACKNOWLEDGEMENT 
 
      )SS. 
      ) 
 
On the _________________ day of ________________, before me came _________________ to 
me known and who by me being duly sworn did depose and say that he resides at 
______________________________ that he is the officer of the said corporation executing the 
foregoing instrument, that he knows the seal of said corporation, that the seal affixed to said 
instrument is such corporate seal, that it was so affixed by order of the Board of Directors of said 
corporation and that he signed his name thereto by like order. 
 
       ______________________________ 
           Notary Public 
 
INDIVIDUAL ACKNOWLEDGEMENT 
 
State of 
      )SS. 
      ) 
County of 
 
On the _________________ day of _________________, before me came _________________ 
to me known and who by me being duly sworn did depose and say that he resides at 
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______________________________ that he is the individual who executed the foregoing 
instrument. 
 
       ______________________________ 
           Notary Public 
 
PARTNERSHIP ACKNOWLEDGEMENT 
 
State of 
      )SS. 
      ) 
County of 
 
On the _________________ day of ________________, before me came _________________ to 
me known and who by me being duly sworn did depose and say that he resides at 
______________________________ that he is the partner in the firm of 
______________________________ doing business under the name of 
_______________________________ and that he executed the foregoing instrument on behalf of 
said partnership. 
 
       ______________________________ 
           Notary Public 
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SECTION 017823 - OPERATION AND MAINTENANCE DATA 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for preparing operation 
and maintenance manuals, including the following: 

1. Operation and maintenance documentation directory. 
2. Emergency manuals. 
3. Operation manuals for systems, subsystems, and equipment. 
4. Product maintenance manuals. 
5. Systems and equipment maintenance manuals. 

B. Related Requirements: 

1. Section 013300 "Submittal Procedures" for submitting copies of submittals for 
operation and maintenance manuals. 

1.2 DEFINITIONS 

A. System:  An organized collection of parts, equipment, or subsystems united by regular 
interaction. 

B. Subsystem:  A portion of a system with characteristics similar to a system. 

1.3 CLOSEOUT SUBMITTALS 

A. Manual Content:  Operations and maintenance manual content is specified in individual 
Specification Sections to be reviewed at the time of Section submittals.  Submit 
reviewed manual content formatted and organized as required by this Section. 

1. Architect  will comment on whether content of operations and maintenance 
submittals are acceptable. 

2. Where applicable, clarify and update reviewed manual content to correspond to 
revisions and field conditions. 

B. Format:  Submit operations and maintenance manuals in the following format: 

1. PDF electronic file.  Assemble each manual into a composite electronically 
indexed file complete with Table of Contents and book marked by equipment.  
Submit on digital media acceptable to Architect. 

a. Name each indexed document file in composite electronic index with 
applicable item name.  Include a complete electronically linked operation 
and maintenance directory. 

b. Enable inserted reviewer comments on draft submittals. 
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2. Three paper copies.  Include a complete operation and maintenance directory.  
Enclose title pages and directories in clear plastic sleeves.   

C. Initial Manual Submittal:  Submit draft copy of each manual at least 60 days before 
commencing demonstration and training.  Architect will comment on whether general 
scope and content of manual are acceptable. 

D. Final Manual Submittal:  Submit each manual in final form prior to requesting 
inspection for Substantial Completion and at least 30 days before commencing 
demonstration and training.  Architect will return copy with comments. 

1. Correct or revise each manual to comply with Architect's comments.  Submit 
copies of each corrected manual within 15 days of receipt of Architect's  
comments and prior to commencing demonstration and training. 

PART 2 - PRODUCTS 

2.1 OPERATION AND MAINTENANCE DOCUMENTATION DIRECTORY 

A. Directory:  Prepare a single, comprehensive directory of emergency, operation, and 
maintenance data and materials, listing items and their location to facilitate ready 
access to desired information.  Include a section in the directory for each of the 
following: 

1. List of documents. 
2. List of systems. 
3. List of equipment. 
4. Table of contents. 

B. List of Systems and Subsystems:  List systems alphabetically.  Include references to 
operation and maintenance manuals that contain information about each system. 

C. List of Equipment:  List equipment for each system, organized alphabetically by 
system.  For pieces of equipment not part of system, list alphabetically in separate list. 

D. Tables of Contents:  Include a table of contents for each emergency, operation, and 
maintenance manual. 

E. Identification:  In the documentation directory and in each operation and maintenance 
manual, identify each system, subsystem, and piece of equipment with same 
designation used in the Contract Documents.  If no designation exists, assign a 
designation according to ASHRAE Guideline 4, "Preparation of Operating and 
Maintenance Documentation for Building Systems." 

2.2 REQUIREMENTS FOR EMERGENCY, OPERATION, AND MAINTENANCE 
MANUALS 

A. Organization:  Unless otherwise indicated, organize each manual into a separate 
section for each system and subsystem, and a separate section for each piece of 
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equipment not part of a system.  Each manual shall contain the following materials, in 
the order listed: 

1. Title page. 
2. Table of contents. 
3. Manual contents. 

B. Title Page:  Include the following information: 

1. Subject matter included in manual. 
2. Name and address of Project. 
3. Name and address of Owner. 
4. Date of submittal. 
5. Name and contact information for Contractor. 
6. Name and contact information for Architect. 
7. Name and contact information for Commissioning Authority. 
8. Names and contact information for major consultants to the Architect that 

designed the systems contained in the manuals. 
9. Cross-reference to related systems in other operation and maintenance manuals. 

C. Table of Contents:  List each product included in manual, identified by product name, 
indexed to the content of the volume, and cross-referenced to Specification Section 
number in Project Manual. 

1. If operation or maintenance documentation requires more than one volume to 
accommodate data, include comprehensive table of contents for all volumes in 
each volume of the set. 

D. Manual Contents:  Organize into sets of manageable size.  Arrange contents 
alphabetically by system, subsystem, and equipment.  If possible, assemble 
instructions for subsystems, equipment, and components of one system into a single 
binder. 

E. Manuals, Electronic Files:  Submit manuals in the form of a multiple file composite 
electronic PDF file for each manual type required. 

1. Electronic Files:  Use electronic files prepared by manufacturer where available.  
Where scanning of paper documents is required, configure scanned file for 
minimum readable file size. 

2. File Names and Bookmarks:  Enable bookmarking of individual documents based 
on file names.  Name document files to correspond to system, subsystem, and 
equipment names used in manual directory and table of contents.  Group 
documents for each system and subsystem into individual composite 
bookmarked files, then create composite manual, so that resulting bookmarks 
reflect the system, subsystem, and equipment names in a readily navigated file 
tree.  Configure electronic manual to display bookmark panel on opening file. 

F. Manuals, Paper Copy:  Submit manuals in the form of hard copy, bound and labeled 
volumes. 
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1. Binders:  Heavy-duty, three-ring, vinyl-covered, loose-leaf binders, in thickness 
necessary to accommodate contents, sized to hold 8-1/2-by-11-inch (215-by-
280-mm) paper; with clear plastic sleeve on spine to hold label describing 
contents and with pockets inside covers to hold folded oversize sheets. 

a. If two or more binders are necessary to accommodate data of a system, 
organize data in each binder into groupings by subsystem and related 
components.  Cross-reference other binders if necessary to provide 
essential information for proper operation or maintenance of equipment or 
system. 

b. Identify each binder on front and spine, with printed title "OPERATION 
AND MAINTENANCE MANUAL," Project title or name, and subject matter 
of contents, and indicate Specification Section number on bottom of spine.  
Indicate volume number for multiple-volume sets. 

2. Dividers:  Heavy-paper dividers with plastic-covered tabs for each section of the 
manual.  Mark each tab to indicate contents.  Include typed list of products and 
major components of equipment included in the section on each divider, cross-
referenced to Specification Section number and title of Project Manual. 

3. Protective Plastic Sleeves:  Transparent plastic sleeves designed to enclose 
diagnostic software storage media for computerized electronic equipment. 

4. Supplementary Text:  Prepared on 8-1/2-by-11-inch (215-by-280-mm) white bond 
paper. 

5. Drawings:  Attach reinforced, punched binder tabs on drawings and bind with 
text. 

a. If oversize drawings are necessary, fold drawings to same size as text 
pages and use as foldouts. 

b. If drawings are too large to be used as foldouts, fold and place drawings in 
labeled envelopes and bind envelopes in rear of manual.  At appropriate 
locations in manual, insert typewritten pages indicating drawing titles, 
descriptions of contents, and drawing locations. 

2.3 EMERGENCY MANUALS 

A. Content:  Organize manual into a separate section for each of the following: 

1. Type of emergency. 
2. Emergency instructions. 
3. Emergency procedures. 

B. Type of Emergency:  Where applicable for each type of emergency indicated below, 
include instructions and procedures for each system, subsystem, piece of equipment, 
and component: 

1. Fire. 
2. Flood. 
3. Gas leak. 
4. Water leak. 
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5. Power failure. 
6. Water outage. 
7. System, subsystem, or equipment failure. 
8. Chemical release or spill. 

C. Emergency Instructions:  Describe and explain warnings, trouble indications, error 
messages, and similar codes and signals.  Include responsibilities of Owner's operating 
personnel for notification of Installer, supplier, and manufacturer to maintain warranties. 

D. Emergency Procedures:  Include the following, as applicable: 

1. Instructions on stopping. 
2. Shutdown instructions for each type of emergency. 
3. Operating instructions for conditions outside normal operating limits. 
4. Required sequences for electric or electronic systems. 
5. Special operating instructions and procedures. 

2.4 OPERATION MANUALS 

A. Content:  In addition to requirements in this Section, include operation data required in 
individual Specification Sections and the following information: 

1. System, subsystem, and equipment descriptions.  Use designations for systems 
and equipment indicated on Contract Documents. 

2. Performance and design criteria if Contractor has delegated design 
responsibility. 

3. Operating standards. 
4. Operating procedures. 
5. Operating logs. 
6. Wiring diagrams. 
7. Control diagrams. 
8. Piped system diagrams. 
9. Precautions against improper use. 
10. License requirements including inspection and renewal dates. 

B. Descriptions:  Include the following: 

1. Product name and model number.  Use designations for products indicated on 
Contract Documents. 

2. Manufacturer's name. 
3. Equipment identification with serial number of each component. 
4. Equipment function. 
5. Operating characteristics. 
6. Limiting conditions. 
7. Performance curves. 
8. Engineering data and tests. 
9. Complete nomenclature and number of replacement parts. 

C. Operating Procedures:  Include the following, as applicable: 
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1. Startup procedures. 
2. Equipment or system break-in procedures. 
3. Routine and normal operating instructions. 
4. Regulation and control procedures. 
5. Instructions on stopping. 
6. Normal shutdown instructions. 
7. Seasonal and weekend operating instructions. 
8. Required sequences for electric or electronic systems. 
9. Special operating instructions and procedures. 

D. Systems and Equipment Controls:  Describe the sequence of operation, and diagram 
controls as installed. 

E. Piped Systems:  Diagram piping as installed, and identify color-coding where required 
for identification. 

2.5 PRODUCT MAINTENANCE MANUALS 

A. Content:  Organize manual into a separate section for each product, material, and 
finish.  Include source information, product information, maintenance procedures, 
repair materials and sources, and warranties and bonds, as described below. 

B. Source Information:  List each product included in manual, identified by product name 
and arranged to match manual's table of contents.  For each product, list name, 
address, and telephone number of Installer or supplier and maintenance service agent, 
and cross-reference Specification Section number and title in Project Manual and 
drawing or schedule designation or identifier where applicable. 

C. Product Information:  Include the following, as applicable: 

1. Product name and model number. 
2. Manufacturer's name. 
3. Color, pattern, and texture. 
4. Material and chemical composition. 
5. Reordering information for specially manufactured products. 

D. Maintenance Procedures:  Include manufacturer's written recommendations and the 
following: 

1. Inspection procedures. 
2. Types of cleaning agents to be used and methods of cleaning. 
3. List of cleaning agents and methods of cleaning detrimental to product. 
4. Schedule for routine cleaning and maintenance. 
5. Repair instructions. 

E. Repair Materials and Sources:  Include lists of materials and local sources of materials 
and related services. 
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F. Warranties and Bonds:  Include copies of warranties and bonds and lists of 
circumstances and conditions that would affect validity of warranties or bonds. 

1. Include procedures to follow and required notifications for warranty claims. 

2.6 SYSTEMS AND EQUIPMENT MAINTENANCE MANUALS 

A. Content:  For each system, subsystem, and piece of equipment not part of a system, 
include source information, manufacturers' maintenance documentation, maintenance 
procedures, maintenance and service schedules, spare parts list and source 
information, maintenance service contracts, and warranty and bond information, as 
described below. 

B. Source Information:  List each system, subsystem, and piece of equipment included in 
manual, identified by product name and arranged to match manual's table of contents.  
For each product, list name, address, and telephone number of Installer or supplier and 
maintenance service agent, and cross-reference Specification Section number and title 
in Project Manual and drawing or schedule designation or identifier where applicable. 

C. Manufacturers' Maintenance Documentation:  Manufacturers' maintenance 
documentation including the following information for each component part or piece of 
equipment: 

1. Standard maintenance instructions and bulletins. 
2. Drawings, diagrams, and instructions required for maintenance, including 

disassembly and component removal, replacement, and assembly. 
3. Identification and nomenclature of parts and components. 
4. List of items recommended to be stocked as spare parts. 

D. Maintenance Procedures:  Include the following information and items that detail 
essential maintenance procedures: 

1. Test and inspection instructions. 
2. Troubleshooting guide. 
3. Precautions against improper maintenance. 
4. Disassembly; component removal, repair, and replacement; and reassembly 

instructions. 
5. Aligning, adjusting, and checking instructions. 
6. Demonstration and training video recording, if available. 

E. Maintenance and Service Schedules:  Include service and lubrication requirements, list 
of required lubricants for equipment, and separate schedules for preventive and routine 
maintenance and service with standard time allotment. 

1. Scheduled Maintenance and Service:  Tabulate actions for daily, weekly, 
monthly, quarterly, semiannual, and annual frequencies. 

2. Maintenance and Service Record:  Include manufacturers' forms for recording 
maintenance. 



December 14, 2023   Enlarged City School District of Middletown 
Construction Documents   Twin Towers Middle School 
SED No. 44-10-00-01-0-001-041  Additions and Alterations 
 
 

                                                           017823 - 8  OPERATION AND MAINTENANCE DATA 

F. Spare Parts List and Source Information:  Include lists of replacement and repair parts, 
with parts identified and cross-referenced to manufacturers' maintenance 
documentation and local sources of maintenance materials and related services. 

G. Maintenance Service Contracts:  Include copies of maintenance agreements with 
name and telephone number of service agent. 

H. Warranties and Bonds:  Include copies of warranties and bonds and lists of 
circumstances and conditions that would affect validity of warranties or bonds. 

1. Include procedures to follow and required notifications for warranty claims. 

PART 3 - EXECUTION 

3.1 MANUAL PREPARATION 

A. Operation and Maintenance Documentation Directory:  Prepare a separate manual that 
provides an organized reference to emergency, operation, and maintenance manuals. 

B. Emergency Manual:  Assemble a complete set of emergency information indicating 
procedures for use by emergency personnel and by Owner's operating personnel for 
types of emergencies indicated. 

C. Product Maintenance Manual:  Assemble a complete set of maintenance data 
indicating care and maintenance of each product, material, and finish incorporated into 
the Work. 

D. Operation and Maintenance Manuals:  Assemble a complete set of operation and 
maintenance data indicating operation and maintenance of each system, subsystem, 
and piece of equipment not part of a system. 

1. Engage a factory-authorized service representative to assemble and prepare 
information for each system, subsystem, and piece of equipment not part of a 
system. 

2. Prepare a separate manual for each system and subsystem, in the form of an 
instructional manual for use by Owner's operating personnel. 

E. Manufacturers' Data:  Where manuals contain manufacturers' standard printed data, 
include only sheets pertinent to product or component installed.  Mark each sheet to 
identify each product or component incorporated into the Work.  If data include more 
than one item in a tabular format, identify each item using appropriate references from 
the Contract Documents.  Identify data applicable to the Work and delete references to 
information not applicable. 

1. Prepare supplementary text if manufacturers' standard printed data are not 
available and where the information is necessary for proper operation and 
maintenance of equipment or systems. 
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F. Drawings:  Prepare drawings supplementing manufacturers' printed data to illustrate 
the relationship of component parts of equipment and systems and to illustrate control 
sequence and flow diagrams.  Coordinate these drawings with information contained in 
record Drawings to ensure correct illustration of completed installation. 

1. Do not use original project record documents as part of operation and 
maintenance manuals. 

2. Comply with requirements of newly prepared record Drawings in Section 017839 
"Project Record Documents." 

G. Comply with Section 017700 "Closeout Procedures" for schedule for submitting 
operation and maintenance documentation. 

END OF SECTION 017823 
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SECTION 017839 - PROJECT RECORD DOCUMENTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for project record 
documents, including the following: 

1. Record Drawings. 
2. Record Specifications. 
3. Record Product Data. 
4. Miscellaneous Record Submittals. 

B. Related Requirements: 

1. Section 017300 "Execution" for final property survey. 
2. Section 017700 "Closeout Procedures" for general closeout procedures. 
3. Section 017823 "Operation and Maintenance Data" for operation and 

maintenance manual requirements. 

1.2 CLOSEOUT SUBMITTALS 

A. Record Drawings:  Submit PDF electronic files of scanned record prints and one set of 
prints. 

B. Record Specifications:  Submit annotated PDF electronic files of Project's 
Specifications, including addenda and contract modifications. 

C. Record Product Data:  Submit annotated PDF electronic files and directories of each 
submittal. 

1. Where record Product Data are required as part of operation and maintenance 
manuals, submit duplicate marked-up Product Data as a component of manual. 

D. Miscellaneous Record Submittals:  See other Specification Sections for miscellaneous 
record-keeping requirements and submittals in connection with various construction 
activities.  Submit annotated PDF electronic files and directories of each submittal. 

E. Reports:  Submit written report weekly indicating items incorporated into project record 
documents concurrent with progress of the Work, including revisions, concealed 
conditions, field changes, product selections, and other notations incorporated. 
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PART 2 - PRODUCTS 

2.1 RECORD DRAWINGS 

A. Record (“As- Built”) Prints:  Maintain one set of marked-up paper copies of the Contract 
Drawings and Shop Drawings, incorporating new and revised drawings as 
modifications are issued. 

1. Preparation:  Mark record prints to show the actual installation where installation 
varies from that shown originally.  Require individual or entity who obtained 
record data, whether individual or entity is Installer, subcontractor, or similar 
entity, to provide information for preparation of corresponding marked-up record 
prints. 

a. Give particular attention to information on concealed elements that would 
be difficult to identify or measure and record later. 

b. Accurately record information in an acceptable drawing technique. 
c. Record data as soon as possible after obtaining it. 
d. Record and check the markup before enclosing concealed installations. 
e. Cross-reference record prints to corresponding archive photographic 

documentation. 

2. Content:  Types of items requiring marking include, but are not limited to, the 
following: 

a. Dimensional changes to Drawings. 
b. Revisions to details shown on Drawings. 
c. Depths of foundations below first floor. 
d. Locations and depths of underground utilities. 
e. Revisions to routing of piping and conduits. 
f. Revisions to electrical circuitry. 
g. Actual equipment locations. 
h. Duct size and routing. 
i. Locations of concealed internal utilities. 
j. Changes made by Change Order or Field Order. 
k. Changes made following Architect's written orders. 
l. Details not on the original Contract Drawings. 
m. Field records for variable and concealed conditions. 
n. Record information on the Work that is shown only schematically. 

3. Mark the Contract Drawings and Shop Drawings completely and accurately.  Use 
personnel proficient at recording graphic information in production of marked-up 
record prints. 

4. Mark record sets with erasable, red-colored pencil.  Use other colors to 
distinguish between changes for different categories of the Work at same 
location. 

5. Mark important additional information that was either shown schematically or 
omitted from original Drawings. 

6. Note Construction Change Directive numbers, alternate numbers, Change Order 
numbers, and similar identification, where applicable. 
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7. Format:  Submit PDF electronic files of scanned record prints and one set of 
prints. 
a. Record Prints:  Organize record prints and newly prepared record 

Drawings into manageable sets.  Bind each set with durable paper cover 
sheets.  Include identification on cover sheets.  

b. Record Digital Data Files:  Organize digital data information into separate 
electronic files that correspond to each sheet of the Contract Drawings.  
Name each file with the sheet identification.  Include identification in each 
digital data file. 

c. Identification:  As follows: 
1) Project name. 
2) Date. 
3) Designation "PROJECT RECORD DRAWINGS." 
4) Name of Architect 
5) Name of Contractor. 

B. Record Digital Data Files:  In addition to submitting paper Record Drawings, transfer 
information to electronic CAD drawings in .DXF format and prepare set of digital record 
drawings.  Architect will supply a set of base electronic drawings for Contractor’s use.  
Submit electronic Record Drawings to Owner in same manner as paper Record 
Drawings. 

C. The following certification shall appear on all Record Drawings: “These record 
drawings prepared by  _______for the following work  ______ have been reviewed by 
the undersigned and appear to be an accurate representation of the work incorporated 
within the project and are accepted as submitted in accordance with the technical 
documents. This record document review made by this office is for determination of 
compliance with the requirements of the contract documents.  
Firm Name:                                     Date:                     Reviewer Name:                   _I 

D. If the Construction Manager or Architect determines the Record Drawings are not 
complete or contain inaccurate information, they will return the documents to the 
Contractor for correction and resubmission. 

E. Final payment will not be made to Contractor until complete and accurate Record 
Drawings both on paper and electronic media have been received and accepted by 
Owner. 

2.2 RECORD SPECIFICATIONS 

A. Preparation:  Mark Specifications to indicate the actual product installation where 
installation varies from that indicated in Specifications, addenda, and contract 
modifications. 

1. Give particular attention to information on concealed products and installations 
that cannot be readily identified and recorded later. 

2. Mark copy with the proprietary name and model number of products, materials, 
and equipment furnished, including substitutions and product options selected. 

3. Record the name of manufacturer, supplier, Installer, and other information 
necessary to provide a record of selections made. 
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4. For each principal product, indicate whether record Product Data has been 
submitted in operation and maintenance manuals instead of submitted as record 
Product Data. 

5. Note related Change Orders, record Product Data, and record Drawings where 
applicable. 

B. Format:  Submit record Specifications as scanned PDF electronic file(s) of marked-up 
paper copy of Specifications. 

2.3 RECORD PRODUCT DATA 

A. Preparation:  Mark Product Data to indicate the actual product installation where 
installation varies substantially from that indicated in Product Data submittal. 

1. Give particular attention to information on concealed products and installations 
that cannot be readily identified and recorded later. 

2. Include significant changes in the product delivered to Project site and changes 
in manufacturer's written instructions for installation. 

3. Note related Change Orders, record Specifications, and record Drawings where 
applicable. 

B. Format:  Submit record Product Data as annotated PDF electronic file or scanned PDF 
electronic file(s) of marked-up paper copy of Product Data. 

1. Include record Product Data directory organized by Specification Section number 
and title, electronically linked to each item of record Product Data. 

2.4 MISCELLANEOUS RECORD SUBMITTALS 

A. Assemble miscellaneous records required by other Specification Sections for 
miscellaneous record keeping and submittal in connection with actual performance of 
the Work.  Bind or file miscellaneous records and identify each, ready for continued 
use and reference. 

B. Format:  Submit miscellaneous record submittals as PDF electronic file or scanned 
PDF electronic file(s) of marked-up miscellaneous record submittals. 

1. Include miscellaneous record submittals directory organized by Specification 
Section number and title, electronically linked to each item of miscellaneous 
record submittals. 

PART 3 - EXECUTION 

3.1 RECORDING AND MAINTENANCE 

A. Recording:  Maintain one copy of each submittal during the construction period for 
project record document purposes.  Post changes and revisions to project record 
documents as they occur; do not wait until end of Project. 
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B. Maintenance of Record Documents and Samples:  Store record documents and 
Samples in the field office apart from the Contract Documents used for construction.  
Do not use project record documents for construction purposes.  Maintain record 
documents in good order and in a clean, dry, legible condition, protected from 
deterioration and loss.  Provide access to project record documents for Architect's and 
Construction Manager’s reference during normal working hours. 

END OF SECTION 017839 
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SECTION 017900 - DEMONSTRATION AND TRAINING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for instructing Owner's 
personnel, including the following: 

1. Demonstration of operation of systems, subsystems, and equipment. 
2. Training in operation and maintenance of systems, subsystems, and equipment. 
3. Demonstration and training video recordings. 

1.2 INFORMATIONAL SUBMITTALS 

A. Instruction Program:  Submit outline of instructional program for demonstration and 
training, including a list of training modules and a schedule of proposed dates, times, 
length of instruction time, and instructors' names for each training module.  Include 
learning objective and outline for each training module. 

1. Indicate proposed training modules using manufacturer-produced demonstration 
and training video recordings for systems, equipment, and products in lieu of 
video recording of live instructional module. 

B. Attendance Record:  For each training module, submit list of participants and length of 
instruction time. 

C. Evaluations:  For each participant and for each training module, submit results and 
documentation of performance-based test. 

1.3 CLOSEOUT SUBMITTALS 

A. Demonstration and Training Video Recordings:  Submit two copies within seven days 
of end of each training module. 

1. Identification:  On each copy, provide an applied label with the following 
information: 

a. Name of Project. 
b. Name and address of videographer. 
c. Name of Architect. 
d. Name of Contractor. 
e. Date of video recording. 
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1.4 QUALITY ASSURANCE 

A. Instructor Qualifications:  A factory-authorized service representative, complying with 
requirements in Section 014000 "Quality Requirements," experienced in operation and 
maintenance procedures and training. 

B. Videographer Qualifications:  A professional videographer who is experienced 
photographing demonstration and training events similar to those required. 

C. Preinstruction Conference:  Conduct conference at Project site to comply with 
requirements in Section 013100 "Project Management and Coordination." Review 
methods and procedures related to demonstration and training including, but not 
limited to, the following: 

1. Inspect and discuss locations and other facilities required for instruction. 
2. Review and finalize instruction schedule and verify availability of educational 

materials, instructors' personnel, audiovisual equipment, and facilities needed to 
avoid delays. 

3. Review required content of instruction. 
4. For instruction that must occur outside, review weather and forecasted weather 

conditions and procedures to follow if conditions are unfavorable. 

1.5 COORDINATION 

A. Coordinate instruction schedule with Owner's operations.  Adjust schedule as required 
to minimize disrupting Owner's operations and to ensure availability of Owner's 
personnel. 

B. Coordinate instructors, including providing notification of dates, times, length of 
instruction time, and course content. 

C. Coordinate content of training modules with content of approved emergency, operation, 
and maintenance manuals.  Do not submit instruction program until operation and 
maintenance data has been reviewed and approved by Architect. 

PART 2 - PRODUCTS 

2.1 INSTRUCTION PROGRAM 

A. Program Structure:  Develop an instruction program that includes individual training 
modules for each system and for equipment not part of a system, as required by 
individual Specification Sections. 

B. Training Modules:  Develop a learning objective and teaching outline for each module.  
Include a description of specific skills and knowledge that participant is expected to 
master.  For each module, include instruction for the following as applicable to the 
system, equipment, or component: 
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1. Basis of System Design, Operational Requirements, and Criteria:  Include the 
following: 

a. System, subsystem, and equipment descriptions. 
b. Performance and design criteria if Contractor has delegated design 

responsibility. 
c. Operating standards. 
d. Regulatory requirements. 
e. Equipment function. 
f. Operating characteristics. 
g. Limiting conditions. 
h. Performance curves. 

2. Documentation:  Review the following items in detail: 

a. Emergency manuals. 
b. Operations manuals. 
c. Maintenance manuals. 
d. Project record documents. 
e. Identification systems. 
f. Warranties and bonds. 
g. Maintenance service agreements and similar continuing commitments. 

3. Emergencies:  Include the following, as applicable: 

a. Instructions on meaning of warnings, trouble indications, and error 
messages. 

b. Instructions on stopping. 
c. Shutdown instructions for each type of emergency. 
d. Operating instructions for conditions outside of normal operating limits. 
e. Sequences for electric or electronic systems. 
f. Special operating instructions and procedures. 

4. Operations:  Include the following, as applicable: 

a. Startup procedures. 
b. Equipment or system break-in procedures. 
c. Routine and normal operating instructions. 
d. Regulation and control procedures. 
e. Control sequences. 
f. Safety procedures. 
g. Instructions on stopping. 
h. Normal shutdown instructions. 
i. Operating procedures for emergencies. 
j. Operating procedures for system, subsystem, or equipment failure. 
k. Seasonal and weekend operating instructions. 
l. Required sequences for electric or electronic systems. 
m. Special operating instructions and procedures. 



December 14, 2023   Enlarged City School District of Middletown 
Construction Documents   Twin Towers Middle School 
SED No. 44-10-00-01-0-001-041  Additions and Alterations 
 
 

                                                              017900 - 4     DEMONSTRATION AND TRAINING 

5. Adjustments:  Include the following: 

a. Alignments. 
b. Checking adjustments. 
c. Noise and vibration adjustments. 
d. Economy and efficiency adjustments. 

6. Troubleshooting:  Include the following: 

a. Diagnostic instructions. 
b. Test and inspection procedures. 

7. Maintenance:  Include the following: 

a. Inspection procedures. 
b. Types of cleaning agents to be used and methods of cleaning. 
c. List of cleaning agents and methods of cleaning detrimental to product. 
d. Procedures for routine cleaning 
e. Procedures for preventive maintenance. 
f. Procedures for routine maintenance. 
g. Instruction on use of special tools. 

8. Repairs:  Include the following: 

a. Diagnosis instructions. 
b. Repair instructions. 
c. Disassembly; component removal, repair, and replacement; and 

reassembly instructions. 
d. Instructions for identifying parts and components. 
e. Review of spare parts needed for operation and maintenance. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Assemble educational materials necessary for instruction, including documentation and 
training module.  Assemble training modules into a training manual organized in 
coordination with requirements in Section 017823 "Operation and Maintenance Data." 

B. Set up instructional equipment at instruction location. 

3.2 INSTRUCTION 

A. Engage qualified instructors to instruct Owner's personnel to adjust, operate, and 
maintain systems, subsystems, and equipment not part of a system. 

1. Owner will furnish Contractor with names and positions of participants. 
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B. Scheduling:  Provide instruction at mutually agreed on times.  For equipment that 
requires seasonal operation, provide similar instruction at start of each season. 

1. Schedule training with Owner, through Architect, with at least seven days' 
advance notice. 

C. Training Location and Reference Material:  Conduct training on-site in the completed 
and fully operational facility using the actual equipment in-place.  Conduct training 
using final operation and maintenance data submittals. 

D. Provide operating and maintenance instruction to Owner's personnel for systems and 
components as indicated in individual Specification Sections. Provide instruction 
periods, comprised of approximately 50 percent classroom instruction and 50 percent 
"hands-on" instruction. 

3.3 DEMONSTRATION AND TRAINING VIDEO RECORDINGS 

A. General:  Engage a qualified videographer to record demonstration and training video 
recordings.  Record each training module separately.  Include classroom instructions 
and demonstrations, board diagrams, and other visual aids.  

B. Video:  Provide minimum 640 x 480 video resolution converted to .mp4 format file type, 
on electronic media. 

1. Electronic Media:  CD ROM or thumb drive, with computer made label. 
2. File Hierarchy:  Organize folder structure and file locations according to project 

manual table of contents.  Provide complete screen-based menu. 
3. File Names:  Utilize file names based upon name of equipment generally 

described in video segment, as identified in Project specifications. 
4. Contractor and Installer Contact File:  Using appropriate software, create a file for 

inclusion on the Equipment Demonstration and Training DVD that describes the 
following for each Contractor involved on the Project, arranged according to 
Project table of contents: 

a. Name of Contractor/Installer. 
b. Business address. 
c. Business phone number. 
d. Point of contact. 
e. E-mail address. 

C. Recording:  Mount camera on tripod before starting recording, unless otherwise 
necessary to adequately cover area of demonstration and training.  Display continuous 
running time. 

1. Film training session(s) in segments not to exceed 15 minutes. 
2. Produce segments to present a single significant piece of equipment per 

segment. 
3. Organize segments with multiple pieces of equipment to follow order of Project 

Manual table of contents. 
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4. Where a training session on a particular piece of equipment exceeds 15 minutes, 
stop filming and pause training session.  Begin training session again upon 
commencement of new filming segment. 

D. Light Levels:  Verify light levels are adequate to properly light equipment.  Verify 
equipment markings are clearly visible prior to recording. Furnish additional portable 
lighting as required. 

E. Preproduced Video Recordings:  Provide video recordings used as a component of 
training modules in same format as recordings of live training. 

END OF SECTION 017900 
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SECTION 019113 - GENERAL COMMISSIONING REQUIREMENTS

PART 1 - GENERAL

1.1 CONDITIONS AND REQUIREMENTS

A. The General Conditions, Supplementary Conditions, and Division 1 – General 
Requirements apply.

1.2 SECTION INCLUDES

A. Commissioning of building systems, including but not limited to the following: 

1. Mechanical Systems & Indoor Air Quality Systems

1.3 RELATED SECTIONS

A. Division 1 – Submittal Procedures
B. Division 22 – Commissioning of Plumbing
C. Division 23 – Commissioning of HVAC
D. Division 26 – Commissioning of Electrical

1.4 DEFINITIONS

A. Acceptance Phase:  Phase of construction after startup and initial checkout when 
functional performance tests, O&M documentation review and training occur.

B. Approval:  Acceptance that a piece of equipment or system has been properly installed 
and is functioning in the tested modes according to the Contract Documents.

C. Architect / Engineer (A/E):  The prime consultant (Architect) and sub-consultants who 
comprise the design team, generally the HVAC mechanical designer/engineer and the 
electrical designer/engineer.

D. Basis of Design:  The basis of design is the documentation of the primary thought 
processes and assumptions behind design decisions that were made to meet the 
design intent. The basis of design describes the systems, components, conditions and 
methods chosen to meet the intent. Some reiterating of the design intent may be 
included.

E. Commissioning:  A systematic process of ensuring that all building systems perform 
interactively according to the design intent and the owner’s operational needs through 
the construction, acceptance and the warranty period with actual verification of 
performance.  The commissioning process encompasses and coordinates the 
traditionally separate functions of system documentation, equipment startup, control 
system calibration, testing and balancing, performance testing and training.  



December 14, 2023 Enlarged City School District of Middletown
Construction Documents Twin Towers Middle School
SED No. 44-10-00-01-0-001-041 Additions and Alterations

019113 - 2GENERAL COMMISSIONING REQUIREMENTS

Commissioning during the construction phase is intended to achieve the following 
specific objectives in accordance with the Contract Documents:
1. Verify that applicable equipment and systems are installed in accordance with 

manufacturer’s recommendations and to industry accepted minimum standards and 
that they receive adequate operational checkout by installing contractor.

2. Verify and document proper performance of equipment and systems.
3. Verify that O&M documentation left on site is complete.
4. Verify that Owner’s personnel are adequately trained.

The commissioning process does not take away from or reduce the responsibility of the 
system designers or installing contractor to provide a finished and fully functioning 
product.

F. Commissioning Agent (CA):  The CA directs and coordinates the day-to-day 
commissioning activities.  The CA does not take an oversight role like the CM.  The CA 
shall report directly to the Owner.

G. Commissioning Plan:  An overall plan, developed before or after bidding that provides 
the structure, schedule and coordination planning for the commissioning process.

H. Contract Documents:  The documents binding on parties involved in the construction of 
this project (drawings, specifications, change orders, amendments, contracts, Cx Plan, 
etc.).

I. Contractor:  The general contractor or authorized representative.

J. Control System:  The central building energy management control system.

K. Construction Manager (CM):  The prime contractor for this project.  Generally refers to 
all the Trades as well.  Also referred to as the Contractor, in some contexts.  The CM is 
hired by the owner to and is authorized to oversee the fulfillment of all requirements of 
the Contract Documents. 

L. Datalogging:  Monitoring flows, currents, status, pressures, etc. of equipment using 
stand-alone dataloggers separate from the control system.

M. Deferred Functional Tests:  FPT's that are performed later, after substantial completion, 
due to partial occupancy, equipment, seasonal requirements, design or other site 
conditions that disallow the test from being performed.

N. Deficiency:  A condition in the installation or function of a component, piece of 
equipment or system that is not in compliance with the Contract Documents (that is, 
does not perform properly or is not complying with the design intent).

O. Design Intent:  A dynamic document that provides the explanation of the ideas, 
concepts and criteria that are considered to be very important to the owner.  It is initially 
the outcome of the programming and conceptual design phases.
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P. Design Narrative or Design Documentation:  Sections of either the Design Intent or 
Basis of Design.

Q. Factory Testing:  Testing of equipment at the factory with an Owner’s representative 
present.

R. Functional Performance Test (FPT):  Test of the dynamic function and operation of 
equipment and systems using manual (direct observation) or monitoring methods. 
Functional testing is the dynamic testing of systems (rather than just components) under 
full operation (e.g., the chiller pump is tested interactively with the chiller functions to 
see if the pump ramps up and down to maintain the differential pressure setpoint).  
Systems are tested under various modes, such as during low cooling or heating loads, 
high loads, component failures, unoccupied, varying outside air temperatures, fire 
alarm, power failure, etc.  The systems are run through all the control system’s 
sequences of operation and components are verified to be responding as the 
sequences state. Traditional air or water test and balancing (TAB) is not functional 
testing, in the commissioning sense of the word.  TAB’s primary work is setting up the 
system flows and pressures as specified, while functional testing is verifying that which 
has already been set up. The commissioning authority develops the functional test 
procedures in a sequential written form, coordinates, oversees and documents the 
actual testing, which is performed by the installing contractor or vendor. FPT’s are 
performed after prefunctional checklists and startup are complete.

S. Indirect Indicators:  Indicators of a response or condition, such as a reading from a 
control system screen reporting a damper to be 100 percent closed.

T. Manual Test:  Using hand-held instruments, immediate control system readouts or 
direct observation to verify performance (contrasted to analyzing monitored data taken 
over time to make the “observation”).

U. Monitoring:  The recording of parameters (flow, current, status, pressure, etc.) of 
equipment operation using dataloggers or the trending capabilities of control systems.

V. Non-Compliance:  See Deficiency.

W. Non-Conformance:  See Deficiency.

X. Over-written Value:  Writing over a sensor value in the control system to see the 
response of a system (e.g., changing the outside air temperature value from 50 to 75 
degrees F to verify economizer operation).  See also “Simulated Signal.”

Y. Owner-Contracted Tests:  Tests paid for by the Owner outside the CM’s contract and for 
which the CA does not oversee.  These tests will not be repeated during functional tests 
if properly documented.

Z. Phased Commissioning:  Commissioning that is completed in phases (by floors, for 
example) due to the size of the structure or other scheduling issues, in order minimize 
the total construction time.
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AA. Prefunctional Tests and Checklists (PFT’s):  A list of items to inspect and elementary 
component tests to conduct to verify proper installation of equipment, provided by the 
CA to the Contractor.  Prefunctional checklists are primarily static inspections and 
procedures to prepare the equipment or system for initial operation (e.g., belt tension, 
oil levels OK, labels affixed, gages in place, sensors calibrated, etc.).  However, some 
prefunctional checklist items entail simple testing of the function of a component, a 
piece of equipment or system (such as measuring the voltage imbalance on a three 
phase pump motor of a chiller system).  The word prefunctional refers to before 
functional testing. Prefunctional checklists augment and are combined with the 
manufacturer’s start-up checklist.  Even without a commissioning process, the 
contractor typically perform some, if not many, of the prefunctional checklist items a 
commissioning authority will recommend.  However, few contractors document in writing 
the execution of these checklist items.  Therefore, for most equipment, the contractor 
executes the checklists on their own.  The CA only requires that the procedures be 
documented in writing, and does witness much of the prefunctional checklisting only 
items listed to be tested by sampling will not be witnessed fully. 

BB. Project Manager (PM):  The individual employed by the Owner to be responsible for the 
overall management and oversight of the Project.

CC. Sampling:  Functionally testing only a fraction of the total number of identical or near 
identical pieces of equipment.

DD. Seasonal Performance Tests:  FPT’s that are deferred until the system(s) will 
experience conditions closer to their design conditions.

EE. Simulated Condition:  Condition that is created for the purpose of testing the response 
of a system (e.g., applying a hair blower to a space sensor to see the response in a 
VAV box).

FF. Simulated Signal:  Disconnecting a sensor and using a signal generator to send an 
amperage, resistance or pressure to the transducer and DDC system to simulate a 
sensor value.

GG. Startup:  The initial starting or activating of dynamic equipment, including executing 
prefunctional checklists.

HH. Trades:  The contractor who provides and installs building components and systems.

II. Test Procedures:  The step-by-step process that must be executed to fulfill the test 
requirements.  The test procedures are developed by the CA.

JJ. Test Requirements:  Requirements specifying what modes and functions, etc. shall be 
tested.  The test requirements are not the detailed test procedures.  

KK. Trending:  Monitoring using the building control system.

LL. Vendor:  Supplier of equipment.
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MM. Warranty Period:  Warranty period for entire project, including equipment components.  
Warranty begins at Substantial Completion and extends for a period indicated in the 
Contract Documents and accepted submittals.

1.5 ABBREVIATIONS

A. Abbreviations:  The following are common abbreviations used in the Project Manual and 
in the Commissioning Plan.

A/E - Architect and design Engineers FPT - Functional performance test 
CA - Commissioning Agent MC - Mechanical Trade
CC - Controls Trade PFT - Prefunctional tests and 

checklists
CM/PC - Construction Manager or Prime 

Contractor
PM - Project Manager (of the 

Owner)
Cx - Commissioning Trades - The contractor or various 

trades
Cx Plan - Commissioning Plan document TAB - Test, Adjusting & Balancing 

Trade
EC - Electrical Trade

1.6 COORDINATION

A. Commissioning Team:  The members of the commissioning team consist of the 
following:
1. Owner’s Project Manager (PM);
2. Commissioning Agent (CA);
3. Designee of the Owner’s Construction Management firm (CM);
4. Architect and/or design engineers (particularly the mechanical engineer);
5. Mechanical Trades (MC);
6. Electrical Trades (EC);
7. Representative of TAB Trades (TAB);
8. Controls Trades (CC);
9. Any other installers or suppliers of equipment;
10. The building or plant operator/engineer.

B. Management: The CA is hired by the Owner.  The CA directs and coordinates the 
commissioning activities and reports to the Owner and CM.  All members work together 
to fulfill their respective contracted responsibilities and to meet the objectives of the 
Contract Documents.

C. Scheduling:  The CA will work with the CM and the trades according to established 
protocols to schedule the commissioning activities.  The CA will provide sufficient notice 
to the CM and Trades for scheduling commissioning activities.  The CM will integrate all 
commissioning activities into the master schedule.  All parties will address 
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scheduling problems and make necessary notifications in a timely manner in order to 
expedite the commissioning process.

1. The CA will provide the initial schedule of primary commissioning events at the 
commissioning coordination meeting.  The “Commissioning Plan” provides a 
format for this schedule.  As construction progresses more detailed schedules are 
developed by the CA in coordination with the Commissioning Team.

1.7 COMMISSIONING PROCESS

A. Commissioning Plan:  The “Commissioning Plan,” is binding on the Contractor.  The 
“Commissioning Plan” provides guidance in the execution of the commissioning 
process.  After the initial commissioning coordination meeting the CA will update the 
plan, which will continue to evolve as the project progresses.

B. Commissioning Process:  The following narrative provides a brief overview of the typical 
commissioning tasks during construction and the general order in which they occur.
1. Commissioning during construction begins with a coordination meeting conducted 

by the CA where the commissioning process is reviewed with the commissioning 
team members.

2. Additional meetings will be required throughout construction, scheduled by the CA 
with necessary parties attending, to plan, scope, coordinate, and schedule future 
activities and resolve problems.

3. Equipment documentation is submitted to the CA during normal submittals, 
including detailed start-up procedures.

4. The CA works with the CM and Trades in developing startup plans and 
prefunctional documentation formats.

5. In general, the checkout and performance verification proceeds from simple to 
complex, from component level to equipment to systems and intersystem levels 
with prefunctional checklists being completed before functional testing.

6. The Trades, under the direction of the CM, execute and document the 
prefunctional checklists and perform startup and initial checkout.  The CA 
documents that the checklists and startup were completed according to the 
approved plans.  This will include the CA witnessing start-up of equipment.

7. The CA develops specific equipment and system functional performance test 
procedures.  The CM and Trades review the procedures and provide comments to 
CA.

8. The procedures are executed by the Trades, under the direction of the CM, and 
documented by the CA.

9. Items of non-compliance in material, installation or setup are corrected and the 
system retested.

10. The CA reviews the O&M documentation for completeness.
11. The CA reviews and pre-approves the training provided by the contractor and 

verifies that was completed.
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12. The CM coordinates and facilitates the training sessions and is responsible for 
recording attendance at each session.

13. The contractor conducts the training sessions.
14. Commissioning is completed before Substantial Completion.
15. Deferred testing is conducted, as specified or required.

1.8 SUBMITTALS

A. Submit under provisions of Div 1.

B. The CA will provide the contractor with a specific request for the type of submittal 
documentation the CA requires to facilitate the commissioning work.  These requests 
will be integrated into the normal submittal process and protocol of the construction 
team.  At minimum, the request will include the manufacturer and model number, the 
manufacturer’s printed installation and detailed start-up procedures, full sequences of 
operation, O&M data, performance data, any performance test procedures, control 
drawings and details of owner contracted tests. In addition, the installation and checkout 
materials that are actually shipped inside the equipment and the actual field checkout 
sheet forms to be used by the factory or field technicians shall be submitted to the 
Commissioning authority.  All documentation requested by the CA will be included by 
the Trades in their O&M manual contributions.

C. The CA will review and approve submittals related to the commissioned equipment for 
conformance to the Contract Documents as it relates to the commissioning process, to 
the functional performance of the equipment and adequacy for developing test 
procedures.  This review is intended primarily to aid in the development of functional 
testing procedures and only secondarily to verify compliance with equipment 
specifications.  The CA will notify the CM, PM or A/E as requested, of items missing or 
areas that are not in conformance with Contract Documents and which requires 
resubmission.

D. The CA may request additional design narrative from the A/E and CC, depending on the 
completeness of the design intent documentation and sequences provided with the 
Specifications.

E. These submittals to the CA do not constitute compliance for O&M manual 
documentation.  The O&M manuals are the responsibility of the Contractor, though the 
CA will review and approve them.

1.9 OPERATION AND MAINTENANCE MANUALS

A. Standard O&M Manuals:
1. The specific content and format requirements for the standard O&M manuals are 

detailed in Division 1.  Special requirements for the CC and TAB are found in Div 
23.

2. CA Review and Approval:  Prior to substantial completion, the CA shall review the 
O&M manuals, documentation and redline as-builts for commissioned 
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systems to verify compliance with the Specifications.  The CA will communicate 
deficiencies in the manuals to the CM, PM or A/E, as requested.  Upon a 
successful review of the corrections, the CA recommends approval and 
acceptance of these sections of the O&M manuals to the CM, PM or A/E.  The CA 
also reviews each equipment warranty and verifies that all requirements to keep 
the warranty valid are clearly stated.  This work does not supersede the A/E’s 
review of the O&M manuals according to the A/E’s contract.

1.10 COMMISSIONING RECORD

A. Documentation of Commissioning Process:
1. The CA is responsible to compile, and organize the following commissioning data, 

by system, into indexed three-ring binders for delivery to the Owner. The 
Commissioning Record shall include 5 main sections: 
a. Commissioning Plan 
b. Final Commissioning Report
c. Systems and Energy Management Manual
d. Commissioning Testing Record
e. Training Record
f. Issues and Deficiencies Record

2. The Final Commissioning Report shall include:
a. Executive summary
b. List of participants and roles
c. Brief building description
d. Overview of commissioning and testing scope 
e. General description of testing and verification methods.  
f. Assessment of the adequacy of each system in the following areas:

1) Meeting the equipment specifications
2) Installation in accordance with design documents
3) Functional performance and efficiency
4) Meeting design intent
5) Documentation and O&M manual content
6) Conduct of operator training

3. The Commissioning Testing Record shall include:
a. Completed Prefunctional checklists and system startup forms 
b. Completed functional performance testing forms for each system

4. The Training Record shall include:
a. Overall Training Plan
b. Written training plans
c. Attendance records
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d. Video training record (if required).
5. The Issues and Deficiencies Record shall include:

a. Open Items Listing
b. Closed Items Listing

1.11 COMMISSIONING RESPONSIBILITIES

A. The responsibilities of various parties in the commissioning process are provided in this 
section.  The responsibilities of the mechanical Trade, TAB Controls Trade are in 
Division 23 commissioning specifications.  The responsibilities of the Electrical Trade 
are in Division 26 commissioning specifications.  The services of the Project Manager, 
Construction Manager, Architect, HVAC mechanical and electrical designers/engineers, 
and Commissioning Agent are not provided for in this contract.  That is, the Contractor 
is not responsible for providing their services.  Their responsibilities are listed here to 
clarify the commissioning process.

B. All Parties:
1. Follow the Commissioning Plan.
2. Attend the commissioning coordination meeting and additional meetings, as 

necessary.

C. Architect (or A/E):
1. Construction and Acceptance Phase:

a. The CM coordinates with the CA contract for the Owner.
b. Attend the commissioning coordination meeting and selected 

commissioning team meetings.
c. Perform normal submittal review, construction observation, record drawing 

preparation, O&M manual preparation, etc., as contracted.
d. Provide any design narrative documentation requested by the CA.
e. Coordinate resolution of system deficiencies identified during 

commissioning, according to the contract documents.
f. Provide design intent (BOD) and owners project requirement (OPR)

2. Warranty Period:
a. Coordinate resolution of design non-conformance and design deficiencies 

identified during warranty-period commissioning.

D. Mechanical and Electrical Designers/Engineers (of the A/E):
1. Construction and Acceptance Phase:

a. Perform normal submittal review, construction observation, record drawing 
preparation, etc., as contracted.  One (1) site observation should be 
completed just prior to system startup.

b. Provide any design narrative and sequences documentation requested by 
the CA. The designers shall assist (along with the contractors) in clarifying 
the operation and control of commissioned equipment in areas where the 
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specifications, control drawings or equipment documentation is not sufficient 
for writing detailed testing procedures.

c. Attend commissioning coordination meetings and other selected 
commissioning team meetings.

d. Participate in the resolution of system deficiencies identified during 
commissioning, according to the contract documents.

e. Review and approve the O&M manuals.
f. From the Contractor’s red-line drawings, edit and update one-line diagrams 

developed as part of the design narrative documentation and those 
provided by the vendor as shop drawings for the commissioned systems.

g. Provide system overviews at the training sessions for the Owner’s 
personnel.

2. Warranty Period:

a. Participate in the resolution of non-compliance, non-conformance and 
design deficiencies identified during commissioning during warranty-period 
commissioning.

E. Commissioning Agent (CA):
1. The CA is not responsible for design concept, design criteria, compliance with 

codes, design or general construction scheduling, cost estimating, or construction 
management.  The CA may assist with problem solving, non-conformance issues 
or deficiencies, but ultimately that responsibility resides with the CM and the A/E.  
The primary role of the CA is to develop and coordinate the execution of a testing 
plan, observe and document performance to verify that systems are functioning in 
accordance with the Contract Documents.  The Contractors will provide all tools or 
the use of tools to start, check out and functionally test equipment and systems.

2. Construction and Acceptance Phase:
a. Coordinate and direct the commissioning activities in a logical, sequential 

and efficient manner using consistent protocols and forms, centralized 
documentation, clear and regular communications and consult with all 
necessary parties, frequently updated timelines and schedules and provide 
technical expertise.

b. Coordinate the commissioning work and, with the CM, ensure that 
commissioning activities are being scheduled into the master schedule.

c. Update the Commissioning Plan as the project progresses 
d. Plan and conduct a commissioning coordination meeting and other 

commissioning meetings.
e. Request and review additional information required to perform 

commissioning tasks, including O&M materials, contractor start-up and 
checkout procedures.

f. Before startup, gather and review the current control sequences and 
interlocks and work with contractor and design engineers until sufficient 
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clarity has been obtained, in writing, to be able to write detailed testing 
procedures.

g. Concurrent with the A/E reviews, review Contractor submittals for systems 
being commissioned for compliance with commissioning needs.

h. Review and, where necessary, write and distribute prefunctional tests and 
checklists.

i. Perform site visits, as necessary, to observe component and system 
installations.  

j. Attend selected planning and job-site meetings to obtain information on 
construction progress. Review construction meeting minutes for 
revisions/substitutions relating to the commissioning process.  Assist in 
resolving any discrepancies.

k. Witness selected parts of the piping tests and flushing procedures, sufficient 
to be confident that proper procedures are being followed.  The contractor 
shall provide a minimum of two days notice to CA as to when testing shall 
be completed.  Include Contractor’s documentation of this testing and 
include the commissioning record.

l. Witness selected parts of the ductwork testing and cleaning procedures, 
sufficient to be confident that proper procedures are being followed.  The 
contractor shall provide a minimum of two days notice to CA as to when 
testing shall be completed.  Include Contractor’s documentation of this 
testing and include the commissioning record.

m. Obtain Contractor Signature, fill in Prefunctional startup checklists, review 
and approve completed Prefunctional test and startup reports.

n. Review TAB execution plan and readiness of CC to assist in the process.
o. Review completed air and water balancing reports and verify by spot 

testing, and selected site observation.
p. Write the functional performance test procedures for equipment and 

systems with assistance from installing contractors. 
q. Coordinate, witness and approve functional performance tests. Coordinate 

retesting as necessary until satisfactory performance is achieved. 
r. Analyze sufficient functional performance trend logs and monitoring data to 

verify performance.
s. Maintain a master issues and deficiencies log separate from the testing 

record.  
t. Provide the CM and Owner with written progress reports noting substantive 

issues with recommended actions.
u. Oversee and approve (but do not conduct) the training of the Owner’s 

operating personnel.
v. Review and approve the O&M manuals.
w. Provide a final commissioning report (as described in this section).

3. Warranty Period:
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a. Coordinate and supervise required seasonal or deferred testing and 
deficiency corrections.

b. Return to the site at 2 months prior to the end of the warranty period and 
review the commissioned systems and any outstanding issues with CM, 
contractors and the facilities staff. Identify issues requiring resolution prior to 
end of warranty. 

F. Construction Manager (CM):
1. Construction and Acceptance Phase:

a. Include the cost of commissioning (CM’s and Trade content) in the total 
contract price.

b. In each purchase order or subcontract written, include requirements for 
submittal data, O&M data, commissioning tasks and training.

c. Furnish in a timely manner a copy of all construction documents, addenda, 
change orders and approved submittals and shop drawings related to 
commissioned systems and equipment to the CA.

d. Ensure that all Trades execute their commissioning responsibilities 
according to the Contract Documents and schedule.

e. Facilitate the coordination of the commissioning work by the CA, and, with 
the CA, ensure that commissioning activities are being scheduled into the 
master schedule.

f. Attend a commissioning coordination meeting and other commissioning 
team meetings.

g. Perform the normal review of submittals.
h. Review the functional performance test procedures submitted by the CA, 

prior to testing.
i. When necessary, observe and witness prefunctional checkout, startup and 

functional testing of selected equipment.
j. Review commissioning progress and deficiency reports.
k. Coordinate the resolution of non-compliance and design deficiencies 

identified in all phases of commissioning.
l. Coordinate the training of owner personnel.
m. Prepare O&M manuals, according to the Contract Documents, including 

clarifying and updating the original sequences of operation to as-built 
conditions.

2. Warranty Period:
a. Assist the CA as necessary in the seasonal or deferred testing and 

deficiency corrections required by the specifications.
b. Ensure that Trades execute seasonal or deferred functional performance 

testing, witnessed by the CA, according to the specifications.
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c. Ensure that Trades correct deficiencies and make necessary adjustments to 
O&M manuals and as-built drawings for applicable issues identified in any 
seasonal testing.

G. Owner’s Project Manager (PM):
1. Construction and Acceptance Phase:

a. Manage the contract of the A/E and of the CM.
b. Arrange for facility operating and maintenance personnel to attend various 

field commissioning activities and field training sessions.

2. Warranty Period:
a. Ensure that any seasonal or deferred testing and any deficiency issues are 

addressed.

H. Trade Contractors (Division 23 and 26):
1. Construction and Acceptance Phase:

a. Include and itemize cost of commissioning in contract price.
b. Include requirements for submittal data, commissioning documentation, 

O&M data and training in each subcontract written.
c. Attend commissioning scoping meeting and other meetings necessary to 

facilitate commissioning process.
d. Provide CA with normal cut sheets and shop drawing submittals of 

commissioned equipment.
e. Provide additional requested documentation to CA for development of start-

up and functional testing procedures. This data request may be made prior 
to normal submittals.

f. Assist in clarifying operation and control of commissioned equipment in 
areas where the specifications, control drawings or equipment 
documentation is not sufficient for writing detailed testing procedures.

g. Provide assistance to the CA in preparing the specific functional 
performance test procedures.  Review test procedures to ensure feasibility, 
safety and equipment protection and provide necessary written alarm limits 
to be used during the tests.

h. Develop full start-up and initial checkout plan using manufacturer’s start-up 
procedures and prefunctional checklists from CA for commissioned 
equipment.  Submit to CA for review and approval prior to startup.  

i. Perform and document prefunctional checks, startup, and initial checkout for 
commissioned equipment. Provide a copy of all checklists and startup forms 
to the CA.

j. Address punch list items before functional testing.  
k. Verify that air and water TAB is complete with discrepancies and problems 

remedied before performing functional testing of respective systems.
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l. Provide skilled technicians to execute starting of equipment and functional 
performance tests.  Ensure that they are available and present during the 
agreed upon schedules and for sufficient duration to complete the 
necessary tests, adjustments and problem solving.

m. Correct issues and deficiencies and retest equipment.
n. Prepare O&M manuals in accordance with Division 23, including clarifying 

and updating original sequences of operation to as-built conditions.
o. During construction, maintain as-built drawings. Update and submit after 

completion of commissioning.
p. Provide training of Owner’s operating staff using qualified personnel familiar 

with the project.
q. Coordinate with equipment manufacturers to determine specific 

requirements to maintain warranty.
2. Warranty Period:

a. Execute seasonal or deferred functional performance testing, witnessed by 
CA in accordance with the specifications.

b. Correct deficiencies and make necessary adjustments to O&M manuals and 
as-built drawings for applicable issues identified in any seasonal testing.

1.12 SYSTEMS TO BE COMMISSIONED

A. The following systems will be commissioned on this project:

1. Mechanical Systems 
a. Boiler Heating System – two existing boilers
b. Heating Hot Water Pumps and VFD’s
c. Water to Water Ground Source Heat Pumps
d. Dual Temperature Primary/Secondary Pumps and VFD’s
e. Rooftop Air Handling Units (Water-Source)
f. Distributed Outdoor Air Units (Air-Source)
g. Kitchen Make-Up Rooftop Units/Exhaust Air Systems
h. Existing and New Fan Coil Units
i. Existing and New Exhaust Fans
j. Kitchen Make-up Air Unit and Exhaust Fans
k. Split Air Conditioning Units
l. Piping and Valves
m. Ducts and Dampers
n. Duct and Piping Insulation
o. Building Management System

2. Plumbing Systems
a. Domestic Hot Water System

3. Electrical Systems
a. Lighting Controls
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PART 2 - PRODUCTS

2.1 TEST EQUIPMENT

A. All testing equipment required to perform startup, initial checkout, and functional 
performance testing shall be provided by the Division Contractor.  

B. Two-way radios shall be provided by the Division Contractor during functional testing 
activities.

C. Include special tools and instruments required for testing, according to the Contract 
Documents. Refer to Trade Divisions for details. 

D. All testing equipment shall be of sufficient quality and accuracy to test and/or measure 
system performance with the tolerances specified in the Project Specifications. 

PART 3 - EXECUTION

3.1 MEETINGS

A. Commissioning Kick-Off Meeting:  Within 90 days of commencement of construction, 
the CA will schedule, plan and conduct a commissioning coordination meeting with the 
entire commissioning team in attendance.  Meeting minutes and updated test plans will 
be distributed to all parties by the CA. 

B. Routine Commissioning Meetings: Periodic meetings will be planned and conducted by 
the CA as construction progresses.  These meetings will cover coordination, deficiency 
resolution and planning issues with particular Trades. The CA will plan these meetings 
to minimize time spent by Trades. These meetings will increase in frequency as the 
project draw closer to completion.

3.2 REPORTING

A. The CA will provide regular reports to the Owner and CM, with increasing frequency as 
construction and commissioning progresses.

B. The CA will regularly communicate with all members of the commissioning team, 
keeping them apprised of commissioning progress, issues and deficiencies, and 
scheduling changes through memos, progress reports, etc.

C. The CA will provide a Final Commissioning Report to the Owner and CM as described 
in Section 1.10, Commissioning Record. 

3.3 PREFUNCTIONAL CHECKLISTS AND START-UP

A. The following procedures apply to all systems and equipment to be commissioned.
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B. General:  Prefunctional tests and checklists (PFT’s) are important to ensure that the 
equipment and systems are connected properly and are operational. PFT’s ensure that 
functional performance testing may proceed without unnecessary delays. The 
Contractor shall be responsible for performing Prefunctional testing. EVERY piece of 
equipment receives a full Prefunctional checkout.

C. The primary role of the CA in this process is to ensure that there is written 
documentation and that each of the manufacturer-recommended procedures have been 
completed. 
1. The CA prepares prefunctional checklists for typical MEP systems. These 

checklists are provided to the CM for distribution to the responsible trade(s). Each 
form may have more than one trade responsible for its execution.

2. The Trade responsible for the purchase of the equipment develops a full start-up 
plan by combining the CA’s checklists with the manufacturer’s detailed start-up 
and checkout procedures. 

D. Execution of Prefunctional Checklists and Startup:
1. Trade schedule startup and checkout with the CM and CA.
2. The Trades and vendors shall execute startup in the presence of the CA and 

provide the CA with a signed and dated copy of the completed start-up and 
prefunctional tests and checklists. Only individuals that have direct knowledge and 
have witnessed that a line item task on the Prefunctional checklist was actually 
performed shall initial or check off that item.

3. The CA will observe selected Prefunctional tests and startup procedures.
4. The CA will review ALL Prefunctional test forms furnished by the Trades and 

compile in Commissioning Record.

E. Issues and Deficiency Resolution:
1. The Trades shall clearly list any issues and deficiencies identified in the initial 

start-up and PFT procedures and return the completed test form to the CA within 
two days.

2. Problem Solving: The CA shall work with the CM and Trades to correct issues or 
deficiencies. The CA will involve the CM, the A/E and others as necessary. The 
CA may recommend solutions to problems found, however the burden of 
responsibility to solve, correct and retest problems is with the CM, Trades and 
A/E.

3. The installers shall correct all areas that are deficient in a timely manner and 
notify the CA as soon as outstanding items have been corrected. An updated PFT 
form shall be submitted to CA when complete.  

4. Upon completion of all associated PFT’s, the system will then be scheduled for 
functional performance testing by the Commissioning Team.
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3.4 FUNCTIONAL PERFORMANCE TESTING

A. This article applies to all commissioning functional testing for all divisions.

B. A detailed list of systems to be commissioned is referenced in Section 1.12, “SYSTEMS 
TO BE COMMISSIONED”. The specific equipment to be tested is found in the 
applicable commissioning sections of Divisions 23 and 26.

C. The appropriate parties responsible to execute each portion of the functional test shall 
be coordinated by the CA.

D. Objectives and Scope: The objective of functional performance testing is to demonstrate 
that each system is operating according to the design intent and Contract Documents. 

E. In general, each system will be tested in all modes of operation (seasonal, occupied, 
unoccupied, warm-up, cool-down, part- and full-load, etc.).

F. Development of Test Procedures:  
1. The Trades provide CM and CA with documents describing final approved 

equipment, configuration and control sequences.  
2. The CA develops specific test procedures and forms to verify and document 

proper operation of each system. 
3. Prior to execution, the CA shall provide a copy of the test procedures to the 

Contractor who shall review the tests for feasibility, safety, equipment and 
warranty protection.

4. The CM will provide the CA with copies of owner-contracted, factory testing or 
acceptance tests that the CA is not responsible to oversee. The CA shall include 
these tests in the Commissioning Record. 

G. Sample Forms:
1. The test procedure forms developed by the CA shall include (but not be limited to) 

the following information:
a. System and equipment or component name(s)
b. Equipment location and ID number
c. Unique test ID number, and reference to unique prefunctional checklist and 

start-up documentation ID numbers for the piece of equipment
d. Date
e. Project name
f. Participating parties
g. A copy of the specification section describing the test requirements
h. A copy of the specific sequence of operations or other specified parameters 

being verified
i. Formulas used in any calculations
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j. Required pre-test field measurements
k. Instructions for setting up the test.
l. Special cautions, alarm limits, etc.
m. Specific step-by-step procedures to execute the test, in a clear, sequential 

and repeatable format.
n. Acceptance criteria of proper performance with a Yes / No check box to 

allow for clearly marking whether or not proper performance of each part of 
the test was achieved.

o. A section for comments
p. Signatures and date block for the CA

H. Test Methods:
1. Functional performance testing and will generally be achieved by manipulating the 

control systems or equipment and observing system response. Means by which 
manipulation may occur include:
a. Simulated Conditions
b. Overwritten Values
c. Simulated Signals
d. Altering Setpoints

2. Setup:  Each test shall be performed under conditions that simulate actual 
conditions as close as practically possible.  

3. Trend logging or data loggers may be used to confirm short or long term system 
response and performance. 

4. At completion of a test, the Trade shall return all affected building equipment and 
systems to their pre-test conditions.

5. Sampling: Multiple identical pieces of non-life-safety or non-critical equipment may 
be functionally tested using a sampling strategy. Systems to be tested by 
sampling methods, if any, are identified in Section 1.12 “SYSTEMS TO BE 
COMMISSIONED”. If sampling strategy is applied, the CA shall define systems 
appropriate for sampling and specify sampling population.  Note: No sampling will 
be allowed in prefunctional checklist execution.
a. The following strategy (“xx% Sampling—yy% Failure Rule”) shall be utilized 

when functional performance testing is applied to a sample of the project 
systems:
xx = the percent of the group of identical equipment to be included in each 

sample.
yy = the percent of the sample that if failing, will require another sample to 

be tested.
b. The example below describes a 20% Sampling—10% Failure Rule.

1) Randomly test at least 20 percent (xx) of each group of identical 
equipment.  In no case test less than three units in each group.  This 
20 percent, or three, constitute the “first sample.”



December 14, 2023 Enlarged City School District of Middletown
Construction Documents Twin Towers Middle School
SED No. 44-10-00-01-0-001-041 Additions and Alterations

019113 - 19 GENERAL COMMISSIONING REQUIREMENTS

2) If 10 percent (yy) of the units in the first sample fail the functional 
performance tests, test another 20 percent of the group (the second 
sample).

3) If 10 percent of the units in the second sample fail, test all remaining 
units in the whole group.

4) If at any point, frequent failures are occurring and testing is becoming 
more troubleshooting than verification, the CA may stop the testing 
and require the responsible Trade to perform and document a 
checkout of the remaining units, prior to continuing with functionally 
testing the remaining units.

I. Coordination and Scheduling:
1. The contractor shall provide sufficient notice to the CA regarding their completion 

schedule for the prefunctional checklists and startup of all equipment and 
systems.  The CA will schedule functional tests through the CM and related 
Trades.  The CA shall direct, witness and document the functional testing of all 
equipment and systems.  The Trades shall execute the tests.

2. Functional testing is conducted after prefunctional testing and startup has been 
satisfactorily completed.  The control system is sufficiently tested and approved by 
the CA before it is used for TAB or to verify performance of other components or 
systems.  The air balancing and water balancing is completed and debugged 
before functional testing of air-related or water-related equipment or systems.  
Testing proceeds from components to subsystems to systems.  When the proper 
performance of all interacting individual systems has been achieved, the interface 
or coordinated responses between systems is checked.

J. Test Equipment:  Refer to Section 2.1, “TEST EQUIPMENT”, for test equipment 
requirements.

K. Issues and Deficiency Resolution: (See Section 3.5, “ISSUES, DEFICIENCIES AND 
COST OF RETESTING”

3.5 ISSUES, DEFICIENCIES AND COST OF RETESTING

A. Issues and Deficiencies:
1. All issues and deficiencies shall be noted in the Issues and Deficiencies Log by 

the CA.
2. The CA shall work with the CM and Trades to correct issues or deficiencies 

identified during functional testing. The CA will involve the CM, the A/E and others 
as necessary. The CA may recommend solutions to problems found, however the 
burden of responsibility to solve, correct and retest problems is with the CM, 
Trades and A/E.

3. Corrections of minor deficiencies identified may be made during the tests at the 
discretion of the CA.  In such cases the deficiency and resolution will be 
documented on the procedure form.
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4. Every effort will be made to expedite the testing process and minimize 
unnecessary delays, while not compromising the integrity of the procedures.  
However, the CA will not be pressured into overlooking deficient work or 
loosening acceptance criteria to satisfy scheduling or cost issues, unless there is 
an overriding reason to do so at the request of the CM or Owner.

5. As tests progress and a deficiency is identified, the CA discusses the issue with 
the contractor.
a. When there is no dispute on the deficiency and the Trade accepts 

responsibility to correct it and notifies the CA of completion.
1) The CA reschedules the test and the test is repeated.

b. If there is a dispute about a deficiency, regarding whether it is a deficiency 
or who is responsible:
1) Once the interpretation and resolution have been decided, in 

cooperation with the CM, the appropriate party corrects the deficiency 
and notifies the CA of completion.

2) The CA reschedules the test and the test is repeated.

6. The CA retains the original Issues and Deficiencies Log until the end of the 
project.

B. Cost of Retesting:
1. The cost for the Trade to retest a prefunctional or functional test, if they are 

responsible for the deficiency, shall be theirs.  If they are not responsible, any cost 
recovery for retesting shall be negotiated with the CM.

2. For a deficiency not related to any prefunctional checklist or start-up fault, the 
following shall apply:  The CA and CM will direct the retesting of the equipment 
once at no “charge” for their time.  However, the CA’s time for a second retest will 
be charged to the CM.

3. The time for the CA and CM to direct any retesting on systems or equipment 
reported to have been successfully completed, but determined during functional 
testing to be faulty, will be back charged by the CM to the trade responsible for 
necessitating the retesting.

4. Refer to the sampling article of this section for requirements for testing and 
retesting identical equipment.

5. Any required retesting shall not be considered a justified reason for a claim of 
delay or for a time extension by the Contractor or any trade.

3.6 TRAINING OF OWNER’S PERSONNEL

A. Training – General Responsibilities
1. The CM and the trades shall be responsible for training coordination, scheduling, 

and ultimately for ensuring that training is completed.
2. The CM shall be responsible for recording attendance at each training session.
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3. The CA develops an overall training plan and coordinates this with the CM.  The 
CA develops criteria for determining that the training was satisfactorily completed. 

B. Training Planning
1. The CA shall be responsible for overseeing and approving the content and 

adequacy of the training of Owner personnel for commissioned equipment.
a. The CA shall interview the facility manager and lead engineer to determine 

the special needs and areas where training will be most valuable. The 
Owner and CA shall decide how rigorous the training should be for each 
piece of commissioned equipment.  The CA shall communicate the results 
to the contractor and trades who have training responsibilities.

b. Major training topics and minimum contractor/vendor training time 
requirements are specified in Division 23 and 26.

c. Each Trade is responsible for training will submit a written training plan to 
the CA 2 months prior to planned training for review and approval. The plan 
will cover the following:
1) Equipment included in training
2) Intended audience
3) Location of training 
4) Objectives
5) Subjects covered (description, duration of discussion, special 

methods, etc.)
6) Duration of training on each subject
7) Instructor for each subject 
8) Methods (classroom lecture, video, site walk-through, actual 

operational demonstrations, written handouts, etc.)
9) Instructor and qualifications

d. For the primary HVAC equipment, the Controls trade shall provide a short 
discussion of the control of the equipment during the mechanical or 
electrical training conducted by others.

C. Training Execution
1. Training shall occur after functional testing is complete, unless approved 

otherwise by Owner’s representative.
2. Training shall normally start with classroom sessions followed by hands-on 

sessions for each piece of equipment. Various modes of operation shall be 
demonstrated.

3. Training shall include:
a. Use of printed installation, operation and maintenance instruction material 

included in O&M manuals.
b. Review of written O&M instructions emphasizing safe and proper operating 

requirements, preventative maintenance, special tools needed and spare 
parts inventory suggestions.  Training shall include start-up, operation in 
modes possible, shutdown, seasonal changeover and any emergency 
procedures.

c. Discussion of relevant health and safety issues and concerns.
d. Discussion of warranties and guarantees.
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e. Common troubleshooting problems and solutions.
f. Explanatory information included in O&M manuals and location of plans and 

manuals in the facility.
g. Discussion of any peculiarities of equipment installation or operation.
h. Classroom sessions shall include use of overhead projections, slides, video 

and audio taped material as might be appropriate.
4. Hands-on training shall include start-up, operation in all modes possible, including 

manual, shutdown and any emergency procedures and preventative maintenance 
for all pieces of equipment.

3.7 DEFERRED AND SEASONAL TESTING

A. Seasonal Testing: During the warranty period, seasonal testing (tests delayed until 
weather conditions are closer to the system’s design) shall be completed as part of this 
contract. The CM shall coordinate this activity.  Tests will be executed, documented and 
deficiencies corrected by the appropriate Trades, with facilities staff and the CA 
witnessing.  Any final adjustments to the O&M manuals and as-built documentation will 
be made.

B. Unforeseen Deferred Tests:  If any check or test cannot be completed due to building 
readiness, required occupancy, or specific deficiency, functional testing may be delayed 
upon approval of the PM.  These tests will be conducted in the same manner as the 
seasonal tests. 

3.8 WRITTEN WORK PRODUCTS

A. The commissioning process generates a number of written work products described in 
various parts of the Project Manual.  The Commissioning Plan lists all the formal written 
work products, describes briefly their contents, who is responsible to create them, their 
due dates, who receives and approves them and the location of the specification to 
create them.  In summary, the written products are:

Product Developed By
1. Final commissioning plan CA
2. Meeting minutes CA
3. Commissioning schedules CA with CM
4. Equipment submittals Contractor
5. Sequence clarifications Contractor and A/E as needed
6. Prefunctional checklist forms CA with assistance of Trades
7. Prefunctional checklist and 

contractor/vendor startup forms 
(filled out)

Trades in presence of CA

8. Preliminary and Final TAB reports TAB
9. Issues and Deficiencies Log CA
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Product Developed By
10. Commissioning Progress Reports CA
11. Functional Performance Test 

forms
CA

12. Functional Performance Test 
forms (filled out)

CA with assistance of Trades

13. O&M manuals Contractor
14. Commissioning Record CA
15. Overall training plan CA and CM with assistance of Trades
16. Specific training agendas Trades with assistance of vendors
17. Final Commissioning Report CA

PART 4 – SAMPLE PREFUNCTIONAL CHECKLISTS

A. The following pages are not project specific however these checklists are meant to give 
an example of the rigor test that is expected for checklists, tests, etc. 



Client – Project Name

Air Handling Unit

PRE-FUNCTIONAL SYSTEM CHECKLIST

Mechanical Contractor Date Controls Contractor Date

Electrical Contractor Date Sheet Metal Contractor Date

Contractor Date General Contractor Date

PROJECT: Project Name SYSTEM I.D.#
LOCATION: City, NY EQUIPMENT 

I.D.#
 AHU

B. ITEM
OK COMMENT

AHU
6” housekeeping pad installed
Check mountings (shipping bolts removed)

 Verify equipment guards installed
Pulleys aligned and belt tension correct
Plenums clear and free of loose material
Fan rotates freely
Fan motor and linkages lubricated
Fire and balance dampers free to operate
Motorized dampers move freely and stroke 
when commanded
Temporary start-up construction filters 
installed.
Electrical connections complete
Disconnect switch installed
VFD installed and started
Fan room clean for start-up
Hot water coil clean and clear-piping 
complete
Cooling coil clean and piping complete
Condensate drains clear and piped
Humidifier section installation completed



PROJECT: Project Name SYSTEM I.D.#
LOCATION: City, NY EQUIPMENT 

I.D.#
 AHU

B. ITEM
OK COMMENT

Safety controls operational
Ductwork clean and sealed
ATC controls complete (point to point 
checkout)
Bump fan to check rotation (VFD and 
bypass)
CHILLED WATER COIL EQUIPMENT
Shut off valves supply and return installed.
Strainer installed.
(2) Way modulating control valve installed.
Thermometers -supply and return installed.
Flushing connection / air vent installed.
Drain valve installed.
Balancing valve installed.
Flow measurement device installed
Condensate drain pan trapped and piped.
HOT WATER PREHEAT COIL 
Supply shut off valve installed.
Strainer installed.
Flow measurement device installed
Thermometers - supply and return 
installed.
Automatic air vent installed.
Drain valve installed.
Balancing valve installed.
Flow measurement device installed
(2) Way modulating control valve installed.
Return shut off valve with memory stop 
installed.
HUMIDIFIER BANK EQUIPMENT
Shut off valve installed.
Strainer installed.
Steam trap assembly installed

 Steam modulating control valve installed.
Steam trap assembly installed
Condensate bypass with shut-off installed
Min 6” dirt leg installed
Gate valve shut off installed.
Aftercooler with cooling water piped to 
drain



PROJECT: Project Name SYSTEM I.D.#
LOCATION: City, NY EQUIPMENT 

I.D.#
 AHU

B. ITEM
OK COMMENT

Check vertically mounted disperson tube is 
clean.
Casing penetrations are sealed and will not 
leak 
Drain pan trapped and piped

COMMENTS:

PRE-START 
BY:

DATE:

START-UP BY: DATE:



Client – Project Name

Air Handling Unit
 

FUNCTIONAL PERFORMANCE TEST – RECORD SHEET

A. Documentation Requirements
Prior to the functional performance test and verification process, the Commissioning Agent 
requires the following documentation:

1. Air and Water Balancing Report
2. Operations and Maintenance Data
3. Verification of Warranty Periods on Equipment
4. Verify Owner Training is Complete

PRODUCT DATA SHEET 1 - B. System Components
Prior to the functional performance and verification process, the Commissioning Agent shall 
verify all major system components, capacities, configurations and support functions are 
consistent with the design or documentation received.  The following shall be verified:

1. AHU Identification
Supply Fan Identification

      Return Fan Identification

HP RPM Voltage Phase FLA
2. Supply Fan Motor Performance:                        
      Return Fan Motor Performance:                        

Compliance:
Non-
compliance:

3. Verify factory start-up has been performed and 
reports submitted:
➢  AHU per specification section XXXX-XX.
➢  VFD’s per specification section XXXX-XX.

Remarks:

Compliance:
Non-
compliance:

4. Verify duct insulation is applied in accordance with 
specification section XXXXX:
➢ Air conditioning ducts in concealed locations 

are to be insulated with XX” rigid or flexible 
fiberglass. 

➢ Air conditioning ducts in exposed locations 
and mechanical rooms are to be insulated 
with XX” rigid fiberglass 

Remarks:



Compliance:
Non-
compliance:

5. Verify installation of duct lagging (acoustic insulation) 
where required per the contract documents:
➢ Verify that duct lagging has been installed per 

detail X on drawing XXXX.  

Remarks:

Compliance:
Non-
compliance:

6. Verify fan rotation, lubrication and belt alignment for 
both supply fans and the return fan.

Remarks:

Compliance:
Non-
compliance:

7. Verify construction start-up filters were removed and 
replaced with new filters:
➢ Pre-filters      (30% pleated)
➢ Final Filters   (60% pleated) 
➢ HEPA Filters (90% cartridge) 

Remarks:

Compliance:
Non-
compliance:

8. Verify unit is installed with ample clearance for 
maintenance and repair of all components.
➢ Verify supply and return fan access and coil 

pull space. 

Remarks:

Compliance:
Non-
compliance:

9. Verify fans have been statically and dynamically 
balanced:
➢ Observe operation for evidence of extensive 

vibration or noise.

Remarks:

Compliance:
Non-
compliance:

10. Verify motor efficiency complies with specification 
section XXXXX.

Remarks:

11. Verify unit installation:
Yes No

Return Fan Section
Belt Guard N/A
Fan Spring Isolators N/A
Extended Lube Lines N/A
Economizer/Mixing Section



Outdoor Air Damper w/ Actuator X
Mixed Air Damper w/ Actuator X
Exhaust Air Damper X
Pre-Filter Section
2” Pleated Pre-Filter Section X
Filter Rack Blank-off Plates X

                   Filter Section
4” (65%) Pleated Pre-Filter Section X
Filter Rack Blank-off Plates X
Heating Coil Section
Hot Water Heating Coil X
Stainless Steel Drain Pan X
Cooling Coil Section
Chilled Water Cooling Coil  X
Stainless Steel Condensate Drain Pan X
Condensate Drain Line and Trap X

                   Supply Fan Section
Belt Guard N/A
Fan Spring Isolators N/A
Extended Lube Lines N/A
Discharge Plenum

Remark
s:

Compliance:
Non-
compliance:

12. Verify installation of convenience outlet, sectional 
marine lights and single point power connection with 
non-fused disconnect per schedule notes on drawing 
XXXX. 

Remarks:

Compliance:
Non-
compliance:

13. Verify installation of maganhelic filter differential 
pressure gauge per specification section XXXXX.
➢ Record gauge range and compare with 

specification section XXXXX.
➢ Verify gauges installed across each filter 

bank.

Remarks:  

Compliance:
Non-
compliance:

14. Verify installation of supply and return 
smoke/isolation dampers as required per the contract 
documents.
➢ Verify that access doors have been installed 

for visual inspection per specification section 
XXXX.

Remarks:



Compliance:
Non-
compliance:

15. Verify installation of fire dampers as required per the 
contract documents.
➢ Verify that access doors have been installed 

for visual inspection per specification section 
XXXX.

Remarks:

16. Verify chilled water coil piping arrangement per detail X on drawing XXXX:
Yes No

CHWS Isolation Valve 
CHWS Strainer w/ Blowdown Valve
CHWS 2-Way Control Valve
CHWS Thermometer
CHWS Automatic Air Vent w/ Petcock
CHWS Hose End Drain Valve 
CHWR Balancing Valve
CHWR Thermometer
CHWR Automatic Air Vent w/ Petcock
CHWR Hose End Drain Valve 
Coil Automatic Air Vent w/ Petcock
Coil Hose End Drain Valve 
Piping Insulation Complete
Piping Identification Installed
Valve Tagging Complete  

Remark
s:

Compliance:
Non-
compliance:

17. Verify installation of CHWS/CHWR manifold pressure 
gauge with petcocks per detail X on drawing XXXX.
➢ Record gauge range and compare with 

specification section XXXX.

Remarks:

Compliance:
Non-
compliance:

18. Verify installation of stainless steel CHW coil 
condensate drain pan.  
➢ Verify drain pan is pitched towards drain 

connections. 

Remarks:

Compliance:
Non-
compliance:

19. Verify installation of cooling condensate drain line 
and trap per detail X on drawing XXXX.



Remarks:

20. Verify hot water coil piping arrangement per detail 11 on drawing M402:
Yes No

HWS Isolation Valve 
HWS Strainer w/ Blowdown Valve
HWS 2-Way Control Valve
HWS Thermometer
HWS Automatic Air Vent w/ Petcock
HWS Hose End Drain Valve 
HWR Balancing Valve
HWR Thermometer
HWR Automatic Air Vent w/ Petcock
HWR Hose End Drain Valve 
Coil Automatic Air Vent w/ Petcock
Coil Hose End Drain Valve 
Piping Insulation Complete
Piping Identification Installed
Valve Tagging Complete  

Remark
s:

Compliance:
Non-
compliance:

21. Verify installation of HW coil freeze protection pump.

Remarks:

22. Freeze Pump Identification
       Motor Performance:                        HP Voltage Phase

3
       Nameplate FLA (amps)                             

23. Verify piping arrangement and support equipment to heating coil 
freeze pump per detail on drawing XXXXX:

Yes No
Suction Side Isolation Valve  
Freeze Pump  
Discharge Side Isolation Valve  
Pressure Gauge w/ Shut-Off Valves  
Differential Pressure Switch (Status)   
By-Pass Line w/ Check Valve  

Remarks:

Compliance:24. Verify installation of HWS/HWR manifold pressure 
gauge with petcocks per detail X on drawing XXXX.
➢ Record gauge range and compare with 

Non-
compliance:



specification section XXXX.

Remarks:

Compliance:
Non-
compliance:

25. Verify installation of supply and return fan variable 
speed drive(s) w/ HOA switch.
➢ Record make and model. 
➢ Record minimum drive speed.

Remarks:  

Compliance:
Non-
compliance:

26. Verify installation of vibration isolation and seismic 
restraint as required per specification section XXXX.
➢ Compare with vibration/seismic submittal.
➢ Verify compliance with vibration/seismic 

engineer final report as required per 
specification section XXXX. 

Remarks:

Compliance:
Non-
compliance:

27. Verify all equipment (supply fan, return fan, air 
handling unit, VFD) have been labeled.

Remarks:

Compliance:.
Non-
compliance:

28. Verify installation of supply and return duct smoke 
detector(s) and associated remote test switches.
➢ Verify multiple detectors have been installed as 

required per drawings.
➢ Record location(s).

Remarks:  

Compliance:
Non-
compliance:

29. Verify rooftop air handling unit is power under stand-
by/emergency power per drawing XXXX:
➢ Record panel designation. 

Remarks:

PRODUCT DATA SHEET 2 - C.     Functional Performance Testing

Compliance:
Non-
compliance:

1. Verify start/stop capability and occupancy schedule 
operation through the BAS:
➢   Record occupancy schedule parameters.

Remarks:  



Compliance:
Non-
compliance:

2. Verify installation/operation of the return air duct 
temperature sensor:
➢ Verify calibration.
➢ Record location.

Remarks: The return air temperature sensor is calibrated within X deg F.

Compliance:
Non-
compliance:

3. Verify installation/operation of the return air duct 
relative humidity sensor:
➢ Verify calibration.
➢ Record location.

Remarks: The return air humidity sensor is calibrated within X % RH.

Compliance:
Non-
compliance:

4. Verify installation/operation of the return duct CO2 
sensor:
➢ Verify calibration.
➢ Record location.

Remarks: The return air CO2 sensor is calibrated within X ppm.

Compliance:
Non-
compliance:

5. Verify installation/operation of the return duct static 
pressure sensor:
➢ Verify calibration.
➢ Record location.

Remarks: The return duct static pressure sensor is calibrated within X inches.

Compliance:
Non-
compliance:

6. Verify installation/operation of the mixed air 
temperature sensor:
➢ Verify calibration.
➢ Record location.

Remarks: The mixed air temperature sensor is calibrated within X deg F.

Compliance:
Non-
compliance:

7. Verify installation/operation of the heating coil 
discharge air temperature sensor:
➢ Verify calibration.
➢ Record location.

Remarks: The discharge air temperature sensor is calibrated within X deg F.

Compliance:
Non-
compliance:

8. Verify installation/operation of the supply air duct 
temperature sensor:
➢ Verify calibration.
➢ Record location.

Remarks: The supply air temperature sensor is calibrated within X deg F.



Compliance:
Non-
compliance:

9. Verify installation/operation of the supply air duct 
relative humidity sensor:
➢ Verify calibration.
➢ Record location.

Remarks: The supply air humidity sensor is calibrated within X % RH.

Compliance:
Non-
compliance:

10. Verify installation/operation of the supply air 
distribution system duct static pressure sensor(s):
➢ Verify calibration.
➢ Record location.
➢ Record setpoint.

Remarks:  The supply air distribution duct static pressure sensor are 
calibrated within X inches.

Compliance:
Non-
compliance:

11. Verify installation/operation of the supply airflow 
measuring station:
➢ Verify calibration.
➢ Record location.

Remarks:

Compliance:
Non-
compliance:

12. Verify installation/operation of the return airflow 
measuring station:
➢ Verify calibration.
➢ Record location.

Remarks:

Compliance:
Non-
compliance:

13. Verify installation/operation of the outdoor air airflow 
measuring station:
➢ Verify calibration.
➢ Record location.

Remarks:

Compliance:
Non-
compliance:

14. Verify operation of supply and return fan VFD w/ HOA 
switches. 
➢ Verify start/stop capability through the BAS. 
➢ Verify operation of HOA switch.

Remarks:  

Compliance:
Non-
compliance:

15. Verify supply and return fan status is properly 
reported through the BAS.
➢ Record parameters.

Remarks:



Compliance:
Non-
compliance:

16. Verify freeze pump status is properly reported 
through the BAS.
➢ Record parameters.

Remarks:

Compliance:
Non-
compliance:

17. Verify that the supply and return fans are interlocked 
with the smoke/isolation dampers.
➢ Record parameters.

Remarks:

Compliance:
Non-
compliance:

18. Verify outdoor air, return air and exhaust air damper 
operation through the BAS.
➢ Record parameters for damper tracking.

Remarks:  

Fan Performance

Total Pressure (inches)19. Record fan performance at full flow (60 Hz.) w/ 
all terminal boxes commanded open:

Airflow
(cfm) Inlet Discharge

 a. Supply Fan 
b.       Return Fan

Remarks:

20. Record fan motor performance at full flow: Voltage
(volts)

Amperage
(amps)

Frequency
(Hz.)

 a. Supply Fan 
b.       Return Fan

Remarks:  

Compliance:
Non-
compliance:

21. Measure and record unit static pressure profile during 
full flow performance (see diagram below).



Return Fan

Pre-Filter HW Coil CHW Coil Supply Fan Final  Filter

H

C

C

C

Remarks:

Unoccupied Mode

Compliance:
Non-
compliance:

22. Verify unit operation during unoccupied mode when 
the outdoor air temperature is above 45 deg F. 
Verify the following occurs: 
➢ The supply and return fans are de-energized.
➢ The outdoor air and exhaust air dampers are 

closed and the return air damper is open.
➢ The heating coil and cooling coil control 

valves are commanded closed.
➢ The freeze pump is commanded OFF. 

Remarks:

Compliance:
Non-
compliance:

23. Verify unit operation during unoccupied mode when 
the outdoor air temperature is below 45 deg F. 
Verify the following occurs: 
➢ The supply and return fans are de-energized.
➢ The outdoor air and exhaust air dampers are 

closed and the return air damper is open.
➢ The cooling coil control valve is commanded 

closed.
➢ The heating coil valve modulates open to 

maintain a mixed air temperature setpoint (65 
deg F, adjustable).

➢ The freeze pump is commanded ON.



Remarks:  

Night Set-Up Mode

Compliance:
Non-
compliance:

24. Verify unit operation during unoccupied cooling 
mode. Verify the following occurs: 
➢ If the average zone temperature rises above 

setpoint (80 deg F, adjustable) then the air 
handling unit will be indexed to occupied 
mode (see below).

➢ Record final night setback temperature 
setpoints (average zone temperature, etc.). 

Remarks:

Night Set-Back Mode

Compliance:
Non-
compliance:

25. Verify unit operation during unoccupied heating 
mode. Verify the following occurs: 
➢ If the average zone temperature drops below 

setpoint (65 deg F, adjustable) then the air 
handling unit will be indexed to occupied 
mode (see below).

➢ Record final night setback temperature 
setpoints (average zone temperature, etc.).

Remarks:

Occupied Mode

Compliance:
Non-
compliance:

26. Verify unit operation during occupied mode. Verify the 
following occurs: 
➢ The supply fan is energized and modulates to 

maintain the duct static pressure setpoint. 
➢ The return fan is energized and modulates to 

maintain the SA/RA differential setpoint. 
Record setpoint. 

➢ The outdoor air damper will modulate open to 
maintain the minimum outdoor airflow 
setpoint. 

➢ The return and exhaust/relief dampers will 
modulate to maintain design airflow.

➢ The outdoor air damper, HW coil and CHW 
coil modulate, without overlap, to maintain the 
discharge air temperature setpoint.

Remarks: The supply and return fans are programmed to track 1:1 and are 
offset through the variable frequency drive offset (see fan 
performance above). 

CO2 Control



Compliance:
Non-
compliance:

27. Verify operation of CO2 control mode sequence:
➢ The BAS will modulate the outdoor air damper 

open to maintain the return air CO2 setpoint.  
➢ Record final setpoint (1000 ppm, adjustable).

Remarks: The return air CO2 setpoint has been set at 900 ppm through the 
ATC system. A return air CO2 setpoint was not provided. Is current 
setpoint acceptable? Engineer to review and advise. 

If the measured value CO2 increases above setpoint then the mixing 
dampers begin to open and allow more outdoor air to enter the unit.  

Compliance:
Non-
compliance:

28. Verify that the CO2 control mode is subject to a mixed 
air temperature low limit as measured by the mixed 
air temperature sensor. 
➢ Verify that the BAS modulates the dampers 

back to minimum outdoor air position.
➢ Record final setpoint (55 deg F, adjustable). 

Remarks: The mixing dampers are subject to a mixed air low limit of 40 deg F 
(10 deg F less then setpoint) as measured at the mixed air 
temperature sensor. If the mixed air temperature drops below 
setpoint then the dampers are indexed to minimum position. 

Hot Water Coil 

Compliance:
Non-
compliance:

29. Verify hot water heating coil maximum capacity 
(control valve 100% open, airflow set, etc.):
➢  Record airflow, discharge air temperature, 

intake     air temperature.

Remarks:

Compliance:
Non-
compliance:

30. Verify operation of heating hot water coil control valve 
as it modulates to maintain setpoint:
➢ Record parameters.
➢ Record parameters regarding overlap 

prevention with chilled water coil control 
valve.

Remarks: The hot water coil, chilled water coil and economizer mode are all 
controlled through one temperature control PID loop. 

From 0% to 45% of the control PID loop the hot water coil valve is 
allowed to operate. The hot water coil control valve will modulate 
open to maintain a discharge air temperature setpoint of 50 deg F.   

Chilled Water Coil 



Compliance:
Non-
compliance:

31. Verify chilled water cooling coil maximum capacity 
(control valve open, airflow set, etc.):
➢ Record airflow, discharge air 

temperature/humidity, intake air 
temperature /humidity.

Remarks: Unable to verify under current season – to be verified during 
differed seasonal testing. 

Compliance:
Non-
compliance:

32. Verify operation of chilled water coil control valve as it 
modulates to maintain setpoint:
➢ Record parameters.
➢ Record parameters regarding overlap 

prevention with hot water coil control valve.

Remarks: The hot water coil, chilled water coil and economizer mode are all 
controlled through one temperature control PID loop. 

From 65% to 100% of the control PID loop the chilled water coil 
valve is allowed to operate. The chilled water coil control valve will 
modulate open to maintain a discharge air temperature setpoint of 
50 deg F.  

Economizer Mode

Compliance:
Non-
compliance:

33. Verify comparative enthalpy economizer operation:
➢ The BAS will modulate the outdoor air damper 

above minimum position when the outdoor 
air enthalpy is less than the return air 
enthalpy.

➢ The return damper will track accordingly.
➢ The heating coil control valve and the cooling 

coil control valve are locked out of operation. 

Remarks:

Compliance:
Non-
compliance:

34. Verify that the chilled water coil, heating hot water coil 
and economizer operation modulate without overlap 
to maintain the discharge air temperature setpoint. 
➢ Record discharge air temperature setpoint.
➢ Record parameters regarding overlap 

prevention.

Remarks: The hot water coil, chilled water coil and economizer mode are all 
controlled through one temperature control PID loop. 

From 50% to 65% of the control PID loop the mixed air dampers are 
allowed to modulate above minimum position (from minimum 
position to 100% open, if required). The economizer mode is 
enabled when the outdoor air enthalpy is less then the return air 
enthalpy. 



Compliance:
Non-
compliance:

35. Verify that the economizer mode is subject to a mixed 
air temperature low limit as measured by the mixed 
air temperature sensor. 
➢ Verify that the BAS modulates the dampers 

back to minimum outdoor air position.
➢ Record final setpoint (55 deg F, adjustable). 

Remarks: If the outdoor air temperature is above 50 deg F, the mixing 
dampers modulate to maintain the discharge air temperature 
setpoint. If the outdoor air temperature is below 50 deg F then the 
mixing dampers modulate to maintain mixed air temperature 2 deg F 
below the discharge air temperature setpoint.

Alarms and Safeties

Compliance:
Non-
compliance:

36. Verify supply fan failure condition on a loss of supply 
fan status:
➢ The return fan is de-energized. The outdoor 

air damper is commanded closed and the 
return air damper is commanded open.

➢ An alarm is generated at the facilities 
workstation.

Remarks:

Compliance:
Non-
compliance:

37. Verify return fan failure condition on a loss of return 
fan status:
➢ The supply fan is de-energized. The outdoor 

air damper is commanded closed and the 
return air damper is commanded open.

➢ An alarm is generated at the facilities 
workstation.

Remarks:

Compliance:
Non-
compliance:

38. Verify installation/operation of the supply duct high 
static pressure switch:
➢ Verify calibration.
➢ Record location.

Remarks:

Compliance:39. Verify high duct static pressure condition when duct 
static pressure is above setpoint: 
➢ The supply and return fans are de-energized. 

Non-
compliance:



The outdoor air damper is commanded closed 
and the return air damper is commanded 
open.

➢ An alarm is generated at the facilities 
workstation.

➢ Record setpoint (3.5 inches, adjustable).

Remarks:

Compliance:
Non-
compliance:

40. Verify installation/operation of the dirty filter 
differential pressure switches:
➢ Verify calibration.
➢ Record location.
➢ Record setpoint.

Remarks:  

Compliance:
Non-
compliance:

41. Verify dirty filter condition when differential pressure 
is above setpoint:
➢ An alarm is generated at the facilities 

workstation.

Remarks:

Compliance:
Non-
compliance:

42. Verify installation/operation of the freezestat 
sensor(s):
➢ Verify calibration.
➢ Record location.
➢ Record setpoint.

Remarks:  

Compliance:
Non-
compliance:

43. Verify freezestat condition when air temperature is 
below temperature setpoint : 
➢ The supply and return fans are de-energized. 

The outdoor air damper is commanded closed 
and the return air damper is commanded 
open.

➢ The heating coil control valve is commanded 
100% open.

➢ An alarm is generated at the facilities 
workstation.

➢ Record setpoint (38 deg F, adjustable).
➢ Verify freezestat must be manually reset.

Remarks:  

Compliance:44. Verify that the activation of the supply and return 
duct smoke detectors will: 
➢ The supply and return fans are de-energized. 

Non-
compliance:



➢ The outdoor air damper is commanded closed 
and the return air damper is commanded 
open.

➢ An alarm is generated at the facilities 
workstation.

Remarks:

45. Verify the following information is available and accurate at the 
operator’s workstation:

Yes No
a. Occupied/Unoccupied Schedule X
b. Occupied/Unoccupied Status X
c. Supply Fan Start/Stop X
d. Supply Fan Status X
e. Supply Fan Speed X
f. Return Fan Start/Stop X
g. Return Fan Status X
h. Return Fan Speed X
i. Outdoor Air Temperature X
j. Outdoor Air Relative Humidity X
k. Return Air CO2 X
l.  OA damper command X
m.  OA damper position X
n. RA damper command X
o. RA damper position X
p. EA damper command N/A
q. EA damper position N/A
r. Mixed Air Temperature X
s. Discharge Air Static Pressure X
t. Discharge Air Static Pressure Setpoint X
u. Discharge Air Temperature X
v. Discharge Air Temperature Setpoint X
w. Hot Water Coil Valve Position X
x. Chilled Water Coil Valve Position X
y. Outdoor Airflow Setpoint X
z. Graphic Display  X

Remarks: The dampers do not provide a feedback signal indicating damper 
position. The dampers value on the graphic display indicates the 
damper command only. 

Notes:

END OF TEST
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