Environmental
Protection

Water for the Future Program:
Delaware Aqueduct Rondout-West Branch Tunnel Repair

Final Environmental Impact Statement
CEQR No. 10DEP042U

Prepared by New York City Department of Environmental Protection
Commissioner Carter H. Strickland, Jr.

Lead Agency Contact Angela Licata
Deputy Commissioner of Sustainability
New York City Department of Environmental Protection
59-17 Junction Boulevard
Flushing, NY 11373
(718) 595-4413

May 2012



Water for the Future Program:

Delaware Aqueduct Rondout-West Branch Tunnel Repair

Final Environmental Impact Statement

CEQR No.:
Lead Agency:
Commissioner:

Lead Agency Contact:

Preparers:

May 18, 2012

10DEP042U
New York City Department of Environmental Protection
Carter H. Strickland, Jr.

Angela Licata

Deputy Commissioner of Sustainability

New York City Department of Environmental Protection
59-17 Junction Boulevard

Flushing, NY 11373

(718) 595-4413

New York City Department of Environmental Protection
Bureau of Environmental Planning and Analysis

AKREF, Inc.
440 Park Avenue South
New York, NY 10016

HMM/Pirnie, A Joint Venture
475 Park Avenue South, 10th Floor
New York, NY 10016

CDM/Hazen and Sawyer, A Joint Venture
1375 Broadway

Suite 1401

New York, NY 10018



Water for the Future Program:
Delaware Aqueduct Rondout-West Branch Tunnel Repair FEIS
Table of Contents

0] =Y ] o SO PSSRSO F-1
Gl0OSSANY AN ACKTONYIMS .....eiiiiiiiiieiiite ettt b b bbb e et b bbb nnen e e eneas Glossary-1
EXECULIVE SUMIMATY ...c.eiiiii ettt sttt ettt se e s teete e tesae e e e nbeeneeseesteeneenbeeneenee e ES-1
CHAPTER 1 PROGRAM DESCRIPTION ..ottt 1.0-1
1.0-1 INEFOAUCTION ..ttt ettt sb e bbbt 1.0-1
1.0-2 Background and Planning CONtEXt ...........cccovveiiiieiieie e 1.0-3
1.0-2.1 New York City Water SUPPIY SYStEM ......ccveiieiiieceeie e 1.0-3
OVEIVIBW ..ttt ettt e st et e st e te e st e e s e nteesteas e s beenbeeneenaeenteeneenreenneans 1.0-3
DEIAWAIE SYSTEIM . .ecuiiiiie ettt be et e re e s te e e sneenne s 1.0-3
CatSKITT SYSTEIM ... 1.0-4
010 (0] IS} V] (=] o OO 1.0-4
1.0-2.2 Existing RWBT Construction and Geology ..........cccceveririniiiinieieienencneiens 1.0-5
1.0-2.3  Overview and Condition of the RWBT ........ccccoiviiiiiinciesseseee e 1.0-5
1.0-2.4 Planning for the Repair of the RWBT ........ccooiiiiiiiiieiseee e 1.0-6
1.0-3 Purpose and Need for the Proposed Program..........c.cccccccvvvveieeieiieieesc e 1.0-7
1.0-4 Water for the Future: Rondout-West Branch Tunnel Repair Program—
Description of Projects 1, 2A, and 2B.........ccccooviiiiieniie e e 1.0-7
1.0-4.1 Project 1: Shaft and Bypass Tunnel CONStruCtion...........c.ccovvvveeienencncnnnnens 1.0-9
[T [FTox (o] o U PSR SRR 1.0-9
WESE CONNEBCLION SHTE......eiviiieiieii ettt re e nre e 1.0-11
EaSt CONNECTION SHTE ......iiiiiiieiieieie et 1.0-17
BYPASS TUNNEL. ... 1.0-20
1.0-4.2 Project 2A: Water Supply System Augmentation and Improvement.............. 1.0-20
DemMand MaNAGEMENT ........oiviriirieiiieieei ettt bbb 1.0-21
Upper Catskill Aqueduct Optimization ............cccoeveiiiiiiiie e 1.0-22
Queens Groundwater REACTIVALION .........cccveveiieiieie e 1.0-22
New Jersey INterCONNECLION .........c.ciieieiie e 1.0-23
Nassau County INtErCONNECTION .........coveiiiirieitiriertire e 1.0-23
Delaware Watershed Reservoir IMprovements ...........ccceoveiveieeiesiieseesie e e sieenens 1.0-23
1.0-4.3 Project 2B: Bypass Tunnel Connection and RWBT Inspection and Repair,
INCIUING WaWAISING.....coeoiiiieiieie et 1.0-23
Bypass TuNNel CONNEBCLION .........oiuiiiiiieiiee e 1.0-24

TOC-1



Water for the Future Program: Delaware Aqueduct Rondout-West Branch Tunnel Repair FEIS

RWBT Inspection and Repair, including Wawarsing............ccoccoovvveenenenencncsennn 1.0-24
1.0-4.4 Bypass Tunnel OPeration ............ccceeeeiieiieiieie e 1.0-24
Y1 G (TS (0] - LH o] o OSSR 1.0-25
Wappinger Connection t0 RWBT ........cccooiiiiiieiiesiece e 1.0-26
1.0-5 Program Schedule and Phasing..........ccccooeiiiiiiiiiiiiecccce e, 1.0-26
1.0-5.1 Project 1: Shaft and Bypass Tunnel ConStruction.............ccoevvvveerenenenennnn 1.0-26
1.0-5.2 Project 2A: Water Supply System Augmentation and Improvement.............. 1.0-27
1.0-5.3 Project 2B: Bypass Tunnel Connection and RWBT Inspection and Repair,
INCIUING WaWAISING.....ccoeeiiiieie e 1.0-27
1.0-5.4  Bypass TuNNel OPEration ..........cccceoeiiiiiinieiieiesie e 1.0-27
1.0-6 Program Approvals and Coordination ............ccccccceevveiieieeiesiee e 1.0-27
1.0-7 Public PartiCipation PrOCESS .........cccciveiuiiiieiieerie e s esieseesteesee e sre e sre e 1.0-31
1.0-7.1 Public Meetings and Coordination with Local Municipalities........................ 1.0-31
1.0-7.2 State and New York City Environmental Quality Review............cc.ccccevvenene. 1.0-32
1.0-8 Analytical Framework for Environmental ReView............cccccccevvvevieiieiveciecnnnn, 1.0-34
1.0-9 Organization of TRISEIS..........ccooioiiccee e 1.0-36

CHAPTER 2 PROBABLE IMPACTS OF PROJECT 1, SHAFT AND BYPASS TUNNEL
CONSTRUCTION

2.1: Description of Project 1 Construction Program...........ccoccevveniiieienneniieseene e 2.1-1
2.1-1 INEFOTUCTION ... ettt ee s 2.1-1
2.1-2 Construction Schedule and Phasing ..........ccccccveviiieiieene e 2.1-2
2.1-3 Description of Construction Phases—West Connection Site............cccccceveennene 2.1-2

2.1-3.1  Phase 1: Site Preparation—West Connection Site.............cccevverivereseennnnn, 2.1-2
Demolition, Site Clearing, and Grading .........cccoooeiiereninnieieee e 2.1-3
Construction of On-Site INFraStrUCTUNE ..........ccoviiriiiieiere s 2.1-4

2.1-3.2  Phase 2: Shaft Construction—West Connection Site...........ccccooevveriennnnne 2.1-6

2.1-3.3  Phase 3: Bypass Tunnel Excavation—West Connection Site .................... 2.1-7
Starter, Connector, and Bypass TUNNEIS.........cccooiiiiiiiiiieiee e 2.1-8
L TU gl F= Ui [T T d (1o OSSR 2.1-9
SUPPOIT FACTITIES ...t 2.1-9

2.1-3.4  Phase 4: Bypass Tunnel Lining, Project 1 Demobilization, and Preparation for
Project 2B—West CONNECION SItE........cccveiveriiienieneeie e 2.1-10

Bypass TUNNEl LINING .....cc.oiiiiieice et 2.1-10
Project 1 Demobilization and Preparation for Project 2B .........ccccooeviviveiienennnne 2.1-10
2.1-4 Level of Activity at the West Connection Site (Workers, Trucks, and Equipment)2.1-10

2.1-4.1  HOUIS OF WOTK ... s 2.1-11

2.1-4.2  TrUCK PrOJECHIONS ...cvviiieie ettt 2.1-12

2.1-4.3  WOIKEr PrOJECLIONS ....cveeiieiieiiie sttt 2.1-12

2.1-5 Description of Construction Phases—East Connection Site.........c..cccccevueenee. 2.1-13

2.1-5.1  Phase 1: Site Preparation—East Connection Site...........ccccccevvvvrerernnennn. 2.1-13
Demolition, Site Clearing, and Grading .........cccovveveiieeieeie e 2.1-14
Construction of On-Site INFrastruCture ...........ccooieeieiiiieie e 2.1-14

2.1-5.2  Phase 2: Shaft Construction—East Connection Site ...........cccocevervrennnn 2.1-16

2.1-5.3  Phase 3: Bypass Tunnel Excavation—East Connection Site.................... 2.1-17

TOC-2



Table of Contents

CONNECEON TUNNEI ...ttt te e nreas 2.1-17
INUNAALION PIUG ...c.viiiecieee et 2.1-17
TBIM EXITACTION ...ttt ettt ee e sne e 2.1-18
SUPPOIT FACTITIES ...ttt re e e e 2.1-18
2.1-5.4  Phase 4: Bypass Tunnel Lining, Project 1 Demobilization, and Preparation for
Project 2B—East CONNECLION SIte.........ccceivevveiiecicie e 2.1-18
Bypass TUNNEI LINING .....cooiiiiiiiiiieeeee s 2.1-18
Project 1 Demobilization and Preparation for Project 2B ..........ccccoevvveveiicieennnne 2.1-19
2.1-6 Level of Activity at the East Connection Site (Workers, Trucks, and Equipment) 2.1-19
2.1-6.1  HOUIS OF WOTK ...t 2.1-19
2.1-6.2  TrUCK PrOJECHIONS ....cviiieieieestesieses et 2.1-20
2.1-6.3  WOIKEr PrOJECLIONS ....ccveevieiecieccie ettt 2.1-21
2.1-7 General ConStruCtion PraCliCeS .........cccuvivereiieiiere e sieesie et sree e 2.1-21
2.1-7.1  BIASHING c.eeceeceie et 2.1-21
WESE CONNEBCLION SHTE.....ccviiiiieiieie ettt nre e 2.1-21
EaSt CONNECTION SITE......eiuiiiiieieie e e 2.1-22
2.1-7.2  LIGhtiNG Plan......coooiii e 2.1-22
2.1-7.3  Site Security During CONSLIUCLION ..........cccveveiiiiieie e 2.1-23
2.1-7.4  Sustainable Design Guidelines Related to Construction .............c.cccuen.... 2.1-23
2.2: Land Use, Zoning, Public Policy, and Open SPace ..........cccccveverveveciieseeneeie s 2.2-1
2.2-1 INEFOTUCTION ..ot 2.2-1
2.2-2 METNOUOIOFY ... 2.2-1
2.2-3  WESE OF HUASON ...ttt 2.2-2
2.2-3.1  Existing Conditions—West Of HUSON...........cccceriiiiiiiineienceeeeiees 2.2-2
Land Use and OPEN SPACE .....cc.ecviieeieiiesieesieeteseesteetestaeste e steeste s e e esaesnnesreeeeas 2.2-2
Zoning and Code COMPHANCE ........oviiiiiiieie i 2.2-3
(o] o] ol = o] Ty YRS PR 2.2-5
2.2-3.2  Future Without Project 1, Shaft and Bypass Tunnel Construction—
WESE OF HUOSON. ...ttt 2.2-6
Land Use and OPeN SPACE .......cc.oiveiuirieiirieiieieieie ettt 2.2-6
Zoning, Code Compliance, and PUblic POlICY .........ccccoovveieiiiiiee e 2.2-7
2.2-3.3  Probable Impacts of Project 1, Shaft and Bypass Tunnel Construction—
WESE OF HUGSON. ...t 2.2-7
Land Use and OPeN SPACE .......cc.erueiuiriiririeiiieieieie ettt 2.2-7
Zoning and Code COMPHANCE ........coiiiiiieii e 2.2-8
PUBIIC POLICY .. 2.2-14
2.2-4 EaSt OF HUASON ... e 2.2-16
2.2-4.1  Existing Conditions—East of HUASON ............ccccoviiiiiininiieee, 2.2-16
Land Use and OPEN SPACE ......c.vcuiiieiieeie e st eseeete e te e steeste e ste e e sre e 2.2-16
Zoning and Code COMPHANCE ........coiiiiieieie e 2.2-16
] o] ol o] Ty VUSSR 2.2-18
2.2-4.2  Future Without Project 1, Shaft and Bypass Tunnel Construction—
EaSt OF HUASON ..o 2.2-19
Land Use and OPEN SPACE .....ccuuuuiiierieeieiiesiie ettt sbe e e see e 2.2-19
Zoning, Code Compliance and Public POliCY .........c.cccooiviieii i 2.2-19

TOC-3



Water for the Future Program: Delaware Aqueduct Rondout-West Branch Tunnel Repair FEIS

2.2-4.3  Probable Impacts of Project 1, Shaft and Bypass Tunnel Construction—

East Of HUASON .........coiiiiee e 2.2-19
Land Use and OPeN SPACE .......cc.oiueiiriiiiriieiieieie ettt 2.2-19
Zoning and Code COMPHANCE ........coveiieiieiiee e 2.2-20
PUBIIC POLICY .. 2.2-29
2.2-5 (000 0 [0d [0 [0 S OSSR 2.2-31
2.2-5.1  WESE OF HUASON......oviiiiciiccie e 2.2-31
2.2-5.2  EaSt Of HUOASON .......ocuiiiice e 2.2-32
2.3: Neighborhood CharaCter ... 2.3-1
2.3-1 L1000 ot o] o TP 2.3-1
2.3-2 /L=y aToTo (o] o]0 |V ST RSS 2.3-1
2.3-3 WESE OF HUGSON ...ttt 2.3-2
2.3-3.1  Existing Conditions—West of HUdSON...........ccccoeiieiiiiiic e, 2.3-2
WESE CONNEBCLION SHTB.....cuiiiieieeiiesieeie sttt sreenseenee s 2.3-2
Dewatering Pipeling ROULE .........c.oiiiiicc et 2.3-3
2.3-3.2  Future Without Project 1, Shaft and Bypass Tunnel Construction—

WESE OF HUOSON......coviiiiiice e 2.3-4
WESE CONNEBCLION SHTB.....cuiiiieeieeiie sttt e sreenneenee s 2.3-4
Water Main Extension and Dewatering Pipeline ROUtE ...........cccccvevveveiicincciecien, 2.3-4

2.3-3.3  Probable Impacts of Project 1, Shaft and Bypass Tunnel Construction—
WESE OF HUOSON.......coiiieiicicce e 2.3-4
WESE CONNEBCLION SHTE.....eiuieiieeieeiiecieeie ettt e e nneenee s 2.3-4
Water Main Extension and Dewatering Pipeline ROUtE ...........cccccvevveieiieineiecnenn, 2.3-6
2.3-4 EaSt OF HUASON ... e 2.3-6
2.3-4.1 Existing Conditions—East of HUdSON ...........cccovvevieiiiicccce e, 2.3-6
EaSt CONNECLION SIT.....viiiiiiieiieie ettt enre e 2.3-6
Construction TrUCK ROULE........ccuvciiiiccie e 2.3-7

2.3-4.2  Future Without Project 1, Shaft and Bypass Tunnel Construction—

East Of HUASON .........ooieiicc e e 2.3-8

2.3-4.3  Probable Impacts of Project 1, Shaft and Bypass Tunnel Construction—
East Of HUASON .........ooiiiece e 2.3-8
EaSt CONNECLION SIT...c.viiiiiiie ittt esne e 2.3-8
Construction TrUCK ROULE........c.ciieiiieie e 2.3-10
2.3-5 (00 004 111 [ 3 SRS 2.3-10
2.3-5.1  WeSt Of HUASON......ccueiiieic e 2.3-10
2.3-5.2  EASt O HUGASON ....c.eiiiiiiieie et 2.3-11
2.4: ViSUAI CRArACLEN ........cciiiicie ettt e e e e saeeneesreenee s 2.4-1
2.4-1 L 100 [0Tod 1 o] o ISR 2.4-1
2.4-2 METNOUOIOFY ... 2.4-1
2.4-2.1  ANAIYSIS OVEIVIEW......ccuiiiiiiieciie ettt sta et sreeaesre e 2.4-1
2.4-2.2  CEQR Technical Manual GuIidelines............ccocviveiiereiinnieeiesie e 2.4-2
2.4-2.3  NYSDEC GUIGEBIINES ..ottt 2.4-3
Aesthetic and Visual ReSoUrce INVENTOY.........coceieeiirieieenenie e, 2.4-4
2.4-2.4  Lighting ANAIYSIS.......ciiieiieieiie e 2.4-7
2.4-2.5  SHUAY ATBA ..ottt ettt sttt pe e e ae e 2.4-7
P S VAV =TS o) o 11T o] SRS 2.4-7

TOC-4



Table of Contents

2.4-3.1  Existing Conditions—West of HUSON...........ccccoriiiiiiiiiiieeeceeeeiees 2.4-7
WESE CONNEBCTION SITE.....cviiiiiiiiieie et 2.4-7
STUAY AT ...ttt bbbttt n b b nre s 2.4-8

2.4-3.2  Future Without Project 1, Shaft and Bypass Tunnel Construction—

WESE OF HUGSON. ...t nnees 2.4-9

WESE CONNEBCTION SITE.....cviiiiiiiiieie et 2.4-9
STUAY AT ...t b bbbttt n e nne s 2.4-9

2.4-3.3  Probable Impacts of Project 1, Shaft and Bypass Tunnel Construction—

WESE OF HUGSON. ... nnees 2.4-9

WESE CONNEBCTION SITE.....uiiiiiiieiieieie et 2.4-9
Water Main Extension and Dewatering Pipeline..........cccocveiiiininicicncncncsen 2.4-10

Y (010 )Y - SRS UOSTSSRRN 2.4-11
2.4-4 EaSt OF HUASON ... e 2.4-11

2.4-4.1  Existing Conditions—East of HUdSON ............ccovieiiiiiiicie e, 2.4-11
EaSt CONNECLION SIT......eeiiiieiieii et ene e 2.4-11
Y (010 )Y - USSP 2.4-12

2.4-4.2  Future Without Project 1, Shaft and Bypass Tunnel Construction—

EaSt OF HUASON ..ot 2.4-13

EaSt CONNECLION SIT.....ueiiiiieiieiieie st ene e 2.4-13

Y (010 - USSR OSTSSRRN 2.4-13
2.4-4.3  Probable Impacts of Project 1, Shaft and Bypass Tunnel Construction—

EaSt OF HUASON ..o 2.4-13

EaSt CONNECLION SIT.....veeiiiieiieii et enee s 2.4-13

Y (010 )Y - SRS OSSSRIN 2.4-15

2.4-5 [O0] 0] 111 [0 3 S USRS 2.4-16

2.4-51  WESE OF HUOSON. ....cuviiiieiiciisieeee e 2.4-16

2.4-5.2  EASt Of HUASON ....c.eiiiiiiieie e 2.4-16

2.5: Historic and Archaeological RESOUICES .........cceiieiieiiiie e 2.5-1

2.5-1 INEFOTUCTION <. bbb 2.5-1

2.5-2 METNOUOIOFY ...t 2.5-1

2.5-2.1  Regulatory CONEXL......c.ccveiieieeieceeiie ettt 2.5-1
National Historic Preservation Act — Section 106..........cccocvreerieeiesiiniiene e 2.5-1
State Historic Preservation Act—Section 14.09..........cccovvvireniieneneneseseeieee e 2.5-3

2.5-2.2  ldentifying Cultural RESOUICES .........ccueiiiriiiiriiriiriisiieieee e 2.5-3

2.5-2.3  Area of Potential Effect/Study Area Delineation...............cccccoevverveinenenn, 2.5-4

2.5-3 WESE OF HUGSON ...ttt 2.5-5

2.5-3.1  Existing Conditions—West of HUdSON...........ccccoeiiiiiiiiic e, 2.5-5
HISTOTIC RESOUICES ....vveuveitieciiesti ettt ettt st ste et e s e steeneeaseesaeenaesreenseaneeas 2.5-5
ArchaeologiCal RESOUICES.........ccveiiieieiie ittt re e 2.5-9

2.5-3.2  Future Without Project 1, Shaft and Bypass Tunnel Construction—

WESE OF HUASON. ...ttt 2.5-17

HISTOTIC RESOUITES ... .eetieiieitie sttt sttt nre e 2.5-17

ArchaeologiCal RESOUICES. .......ccveiieiieeiesiese et ste et e et e e e e ae s e sneenas 2.5-17
2.5-3.3  Probable Impacts of Project 1, Shaft and Bypass Tunnel Construction—

WESE OF HUGSON. ...t 2.5-17

HISTOIIC RESOUITES ... .ottt sttt et nre s 2.5-17

TOC-5



Water for the Future Program: Delaware Aqueduct Rondout-West Branch Tunnel Repair FEIS

ArchaeologiCal RESOUICES...........civiiiiiiiisiesi et 2.5-19
2.5-4 EaSt OF HUASON ... 2.5-20
2.5-4.1  Existing Conditions—East of HUdSON ............ccccoviieiiniicieceee, 2.5-20
HISTOMC RESOUICES .....viviiieiieie ettt 2.5-20
ArchaeologiCal RESOUICES...........civiiiiriiiiiiieiieieeeee et 2.5-21
2.5-4.2  Future Without Project 1, Shaft and Bypass Tunnel Construction—
EaSt OF HUASON ......cvveiiieciec e 2.5-22
HISTOMIC RESOUICES ...ttt bbb 2.5-22
ArchaeologiCal RESOUICES...........coviiiriiiiisiesieeiie e 2.5-22
2.5-4.3  Probable Impacts of Project 1, Shaft and Bypass Tunnel Construction—
EaSt OF HUASON ......cvveiiiiiiee e 2.5-22
HISTOMC RESOUICES .....viviiieieie ettt 2.5-22
ArchaeologiCal RESOUICES...........civiiiiiiiiisiesieee e 2.5-23
2.5-5 CONCIUSIONS ...ttt 2.5-24
2.5-5.1  WESE OF HUASON......oiviiiiiiccie e 2.5-24
HISTOMIC RESOUICES ...ttt bbb 2.5-24
ArchaeologiCal RESOUICES...........ciuiiiiiiiiiiiiieieeee et 2.5-24
2.5-5.2  EASt OF HUASON ..ot 2.5-25
HISTOTIC RESOUICTES ...t sieeie ettt ettt st este et e sneenaeeneenne e 2.5-25
ArchaeologiCal RESOUICES. .......ccuciuiiiieiie s 2.5-25
2.6: S0Ci0ecoNOMIC CONAITIONS .......ocvviiiieiieie e re e nneas 2.6-1
2.6-1 L1000 ot o] o ISR 2.6-1
2.6-2 /L=yt aToTo (o] o]0 |V SO R SR 2.6-1
2.6-3  Socioeconomic Conditions ASSESSMENT.........ccvervieierieereeieaeeseeseeaeeseeseeaeens 2.6-2
2.6-4 Employment and Potential Economic Benefits...........cccooveiiiveiiciiiiciiccees 2.6-3
2.6-4.1  Value OF CONSLIUCTION ....c.vvivieieieiiieie et 2.6-3
2.6-4.2  MethodolOgY ......coovieiiiiece e 2.6-4
Overview of the Rims I ECONOMIC MOdEl............ccovviiiieiiee e 2.6-4
Measures of ECONOMIC IMPACE .........ccooiiiiiiiie e 2.6-4
2.6-4.3  Phase 1: Site Preparation and Phase 2: Shaft Construction........................ 2.6-4
EMPIOYMENT.....coiiiiie et e s te e ae e ae e e nres 2.6-4
WageS ANd SAIATES .....c..oiviiiiiiiieie e 2.6-5
Total Effect on the Regional CommuUNIty ...........ccccoeiiiiiiie e 2.6-6
FISCAI ETTRCES. ...oveiii ettt saeeneenreas 2.6-6
2.6-4.4  Phase 3: Tunnel Excavation and Phase 4: Bypass Tunnel Lining,
Project 1 Demobilization, and Preparation for Project 2B ..............cccc..... 2.6-6
EMPIOYMENT.....coiiiic et te e ae e e nre s 2.6-6
WageS ANd SAIATES .....c..oiviiiiiiiieie e 2.6-6
Total Effect on the Regional CommuNity ...........ccooiiiiiieie i 2.6-7
FISCAI ETTRCLS. ...ttt sttt nae e nreas 2.6-7
2.6-5 CONCIUSIONS ...t bbbttt 2.6-8
2.6-5.1  Socioeconomic Conditions ASSESSMENT .........cceereeririerieerieeie e 2.6-8
2.6-5.2  Employment and Potential Economic Benefits..........ccccccevvevviinivernennne 2.6-8
EMPIOYMENT.....oiiiiie ettt be e nreas 2.6-9
WaAgeS aNd SAIAITES ........ocvveiecie ettt re e nne e 2.6-9
Total Effect on the Regional CommUNILY ..........cccoiiiiiiiiiciie e 2.6-9

TOC-6



Table of Contents

FISCAI ETTRCLS. ...cviiii ettt naeaneenreas 2.6-9
2.7: Community FacilitieS and SEIVICES.........ccciviiiiiiieiie e 2.7-1
2.7-1 LT [FTox (o] 4 ISR 2.7-1
2.7-2 METNOUOIOFY ... 2.7-2
2.7-3  WESE OF HUASON ...t 2.7-2
2.7-3.1  Existing Conditions—West Of HUSON............cccoiiiimiiiincieneseeeees 2.7-2
Town of Newburgh Police Department...........cccccveveiieieeie s 2.7-2
Middle Hope Fire DepartMent...........ccuuueieiereneninesisesee e 2.7-3
Town of Newburgh Volunteer Ambulance COrps........ccccooevvevvivieveene e 2.7-3
St. Luke’s Cornwall HOSPITAL...........cooiiiiiiiiiiiiee s 2.7-3

2.7-3.2  Future Without Project 1, Shaft and Bypass Tunnel Construction—
WESE OF HUGSON. .....vieiiiiie e nnees 2.7-4

2.7-3.3  Probable Impacts of Project 1, Shaft and Bypass Tunnel Construction—

WESE OF HUGSON. ...t 2.7-4
2.7-4 EaSt OF HUASON ... 2.7-4
2.7-4.1  Existing Conditions—East of HUASON ............cccoviiiiiiiiiiieecee 2.7-4
Chelsea Fire COMPANY .......c.cciieieiieieeie st sttt e et raesre e ree s 2.7-4
Transcare Corporation (Ambulance SErvice) ... 2.7-5
St. Luke’s Cornwall HOSPItal............cccciiiiiicirce e 2.7-5

2.7-4.2  Future Without Project 1, Shaft and Bypass Tunnel Construction—
EaSt OF HUASON ..o e 2.7-5

2.7-4.3  Probable Impacts of Project 1, Shaft and Bypass Tunnel Construction—

EaSt OF HUASON ..o e 2.7-5
2.7-5 [O0] 0 0] 111 [0 3 S OSSO RURRSP 2.7-6
2.8: Natural Resources and Water RESOUICES...........ccevierieieinenieisie e 2.8-1
2.8-1  INEFOTUCTION ...ttt 2.8-1
2.8-2 METNOUOIOFY ...t 2.8-2
2.8-2.1  SHUAY ATBA ..ottt 2.8-2
WESE OF HUGSON ...t sttt ste e enne e 2.8-2
EASt OF HUASON ..ot 2.8-3
2.8-2.2  Existing Conditions Methodology ..........ccccoeriririniniieie e 2.8-3
2.8-2.3  Future Without Project 1 Methodology ..........ccoevviieiieiiiie e, 2.8-6
2.8-2.4  Future with Project 1 Methodology ........ccccoereiiiinininieieieesese e 2.8-6
2.8-2.5  Regulatory CONEXL.......cceiieiieiiiee ettt 2.8-7
=0 (= | OSSR SUPS SRR 2.8-7
INBW Y OTK ..ttt ettt bbbttt et bbbt beene e s e e 2.8-9
0o | PSSR 2.8-11
2.8-3  WESE OF HUASON ...t 2.8-12
2.8-3.1  Existing Conditions—West of HUSON............covviieiiiiiciereeeee, 2.8-12
WESE CONNEBCTION SITE.....cviiiiiiieieiie ettt nre s 2.8-12
Roseton Stream Study Site and Dewatering Pipeline..........cccocoviiiiiniiicicnnn, 2.8-36

2.8-3.2  Future Without Project 1, Shaft and Bypass Tunnel Construction—
WESE OF HUGSON. ...t e 2.8-56
WESE CONNEBCTION SITE.....ouiiiiiiiiiiiieiesie sttt 2.8-56
Roseton Stream Study Site and Dewatering Pipeling..........ccoocovveviiieiiiicnnenienn 2.8-57

TOC-7



Water for the Future Program: Delaware Aqueduct Rondout-West Branch Tunnel Repair FEIS

2.8-3.3  Probable Impacts of Project 1, Shaft and Bypass Tunnel Construction—

WESE OF HUASON. ...t 2.8-58
WESE CONNEBCLION SHTE.....ccviiiiieiieiie ettt sae e 2.8-58
Roseton Stream Study Site and Dewatering Pipeline ROULE ...........cccccevevvevivenenne. 2.8-76
2.8-4 EaSt OF HUASON ... 2.8-81
2.8-4.1  Existing Conditions—East of HUASON ............cccooveiiiiiiieie e, 2.8-81
GeOolOgY AN SOUIS ... 2.8-81
GIOUNTWALET ...ttt bbbttt e et bbbt eb e reeneenens 2.8-82
FIOOAPIAINS. ...t 2.8-82
WWELIANDS ...ttt b b snenre s 2.8-83
AQUALIC RESOUITES ...ttt sttt 2.8-83
TErreStrial RESOUICES .......cciiierieieiieiie sttt sttt sbe st nne s 2.8-88
Threatened, Endangered, or Special Concern SPecCies .........ccccovevereneninieniieieennn, 2.8-91
2.8-4.2  Future Without Project 1, Shaft and Bypass Tunnel Construction—
EaSt OF HUASON .....ccveeiieciieeee e e 2.8-98
TErreStrial RESOUICES .......eiuiiieiieieiiesie sttt st sbe e nne s 2.8-98
Threatened, Endangered, or Special Concern SPecies .........cccevevereneninieniieinennn, 2.8-98
2.8-4.3  Probable Impacts of Project 1, Shaft and Bypass Tunnel Construction—
EaSt OF HUASON ......cvveiiiiiee e 2.8-99
GeO0logY AN SOIIS.....ccveeieiiece e e 2.8-99
GIOUNAWALET ...ttt sttt et reeste e esneesbeenaesneesreenteaneenrean 2.8-99
L TT0 o o] Fo U] USSR 2.8-100
WEBLIANGAS ... ettt ettt e b e e e e e nreanee s 2.8-100
AQUALIC RESOUICES ....veevveciieite ettt sttt ste et esae e sraesreenaessaenteeneenneas 2.8-100
TerreStrial RESOUICTES ........civeiiieieiieie ettt seeenee e e nreanee s 2.8-101
Threatened, Endangered, or Special Concern SPeCies ........cccccvveveveevieeiieieennan, 2.8-104
2.8-5 00 0] 111 [0 S PSSR 2.8-111
2.8-5.1  WESE OF HUUSON. ....ovviieiieiiiiiicieeie e 2.8-111
WESE CONNEBCLION SHB.....ccuiiiiiiieiieeiecie sttt enreaneens 2.8-111
Roseton Stream Study Site and Dewatering Pipeline Route ..........ccccccoevevveieen, 2.8-112
PR S R TZ =- TS o) il (116 o] o SRS 2.8-113
2.8-6 RETEIBNCES ... 2.8-115
2.9: Hazardous MaterialS...........ociiiieiiiieiiee ettt nee s 2.9-1
2.9-1 L1000 ot o] o TR 2.9-1
2.9-2 /L=y aToTo (o] o]0 |V SO ROS 2.9-1
2.9-3 WESE OF HUGSON ...ttt 2.9-2
2.9-3.1  Existing Conditions—West of HUdSON...........ccccoeiiiiiiiiic e, 2.9-2
WESE CONNEBCLION SHTB.....eviiiieieciiecieeie ettt ste e e nneenee s 2.9-2
Water Main Extension and Dewatering Pipeline..........cccccocevvveviiieiicse s, 2.9-4
2.9-3.2  Future Without Project 1, Shaft and Bypass Tunnel Construction—
WESE OF HUGSON. ...ttt 2.9-5
WESE CONNECLION SHB.....cuiiiiiiiiiieieeie ettt ettt 2.9-5
Water Main Extension and Dewatering Pipeline...........ccccooevieviee v 2.9-5
2.9-3.3  Probable Impacts of Project 1, Shaft and Bypass Tunnel Construction—
WESE OF HUGSON. ....cviiiiiieiieeee e 2.9-5
WESE CONNEBCLION SHB.....ouiiiiiii ettt 2.9-5

TOC-8



Table of Contents

Water Main Extension and Dewatering Pipeline..........ccocveiiiininicicnenene e 2.9-7
2.9-4 EaSt OF HUASON ... 2.9-7
2.9-4.1  Existing Conditions—East of HUASON ............ccceviiiiiiiiiiiececeeee 2.9-7

2.9-4.2  Future Without Project 1, Shaft and Bypass Tunnel Construction—
EaSt OF HUASON .....ccviiiieiice e 2.9-8

2.9-4.3  Probable Impacts of Project 1, Shaft and Bypass Tunnel Construction—

EaSt OF HUASON .....ocvieeieiice e 2.9-8
FOI DEMOIITION. .....iitiiiieiieiee ettt 2.9-9
For Excavation and Subsurface DiSturbancCe. ............ccocvvvvereiinnieene e 2.9-9
For Other Construction ACHVITIES..........coiviiiiinieiee s 2.9-10
2.9-5 (00 004 111 [ 3 S USSR 2.9-10
2.9-5.1  WESE OF HUOSON. ..ot 2.9-10
2.9-5.2  EASt Of HUGASON ..o s 2.9-11
2.10: TranSPOITAtION ......c.ccciieie et re et e s e s reeseeereesreenreeneens 2.10-1
2.10-1  INEFOTUCTION ..ottt bttt bbb 2.10-1
2.10-2  MEthOOIOGY .....ooveiiiiiieiiie e 2.10-2
2.10-2.1 Study Area CharacCterization ............ccceeveiiieieeiieiiese s 2.10-2
2.10-2.2  Traffic ANAIYSES.......ooviiiiiiceee e 2.10-2
Signalized Intersection Capacity Analysis Methodology...........cccceevvviieiviiciiennn, 2.10-3
Unsignalized Intersection Capacity Analysis Methodology............c.ccocviriinnnnne. 2.10-4
Roadway Network Within the Study Areas..........ccccceveieeieeie i 2.10-5
Data ColleCtion PrOgram .........cccooeiiiiiinisieieee et 2.10-6
Traffic VoIUMe NEtWOTKS .......cvoiiieiiiiie e 2.10-9
2.10-2.3  PUBIC TranSIT.....ccveiieiieie ettt ere e 2.10-10
WESE OF HUGSON ... 2.10-10
EASt OF HUASON .......eiiiieiiee et 2.10-11
2.10-2.4  SChoOI BUS OPEratiONS........eciueiieiiieiieiiesieesieseeseesie et sae e sra e 2.10-11
WESE OF HUGSON ...ttt nnees 2.10-11
EaSt OFf HUASON......ciiiiiiiieee e 2.10-11
2.10-2.5 Pedestrian CondItiONS .........ccoviveieiiieiieie e ese e 2.10-12
2.10-2.6  SATELY .oviiiiiieieiee s 2.10-12
2.10-3  WESE OF HUGSON ..ottt 2.10-12
2.10-3.1 Existing Conditions—West of HUdSON............c.ccovevieiiiiiiicceccce, 2.10-12
Traffic VoIUME NETWOIKS ........ooiiiieiiecce e 2.10-12
Capacity ANalysiS RESUILS .........c.ccveiiiiiiiiee e 2.10-12
VENICIE QUEUES ...ttt be e nnees 2.10-15
ACCIUBNT DALA ..ottt nre s 2.10-15
Parking CONAITIONS .........oiiiiiieieiei et 2.10-17
TranSit CONAITIONS. .....ccuviiiieieie e 2.10-17
Pedestrian CoONAITIONS .........civeieiieieie ettt eas 2.10-17

2.10-3.2  Future Without Project 1, Shaft and Bypass Tunnel Construction—
WESE OF HUGSON. ...t e 2.10-17
Traffic VoIumMe NEtWOTIKS .......ccooiviiiiiieee e 2.10-17
Capacity ANAlySIS RESUILS .........coiiiiiiiisiiee e 2.10-18
VENICIE QUEUES .....ccuveeitieeie ettt ettt ettt e ebe e st e e be e saa e e be e sa e e e beesaeeeanas 2.10-21
ACCIAENT DALA ..ottt sttt esreenbeanee s 2.10-21

TOC-9



Water for the Future Program: Delaware Aqueduct Rondout-West Branch Tunnel Repair FEIS

Parking CONGITIONS .........oiiiiiieieieet et 2.10-21

TranSit CONAITIONS. .....couviiiieieie et 2.10-21

Pedestrian CoNAITIONS .........coveieiieiee et eas 2.10-22
2.10-3.3 Probable Impacts of Project 1, Shaft and Bypass Tunnel Construction—

WESE OF HUGSON. .....eeiiiiiie e 2.10-22
Construction Traffic ASSIGNMENTS .........ccveiiiiiiiece e 2.10-22
West Side Tunnel Boring Machine (TBM) Delivery to Shaft 5B ............c.cc.e.... 2.10-23
Construction Traffic Trip GENeration ............ccceevvevieieiie i 2.10-23
Construction-Generated TraffiC.........ccccoveiieriiieiier e 2.10-24
Traffic Analysis IMpact Crteria.........ccccevvevieiiieiiee e, 2.10-24
Traffic Conditions and Capacity Analysis ReSUILS..........ccccovviiiiiniininiccee, 2.10-25
VENICIE QUEBUES ...ttt ettt ettt st ebe e s tae e ebe e s ta e e sbeesaeesbeesnee s 2.10-28
ACCIAENT DALA ...ttt e et e s e sraeneesreenreaneens 2.10-28
Parking CONAITIONS .......c.ciiiiieeiecie et nas 2.10-29
TranSit CONAITIONS. .....ccvveieiieiieie et sreete e sreeneas 2.10-29
SChOOI BUS OPEIAtIONS......cuveiviiieitieiieeie sttt sre e 2.10-29
Pedestrian CoNAITIONS ........oiieieiieriee et nre e e es 2.10-29
Duration of IMPACES ........cviiieiice e 2.10-29

2.10-4  EASt OF HUASON ..o 2.10-30
2.10-4.1 Existing Conditions—East of HUdSON ............ccccovveiieiiiiccecce e, 2.10-30
Traffic VoIUME NETWOIKS ........coiiiieiiee e 2.10-30
Examination of Seasonal Traffic Patterns .........cccccveviieniiiininineecee e 2.10-30
VENICIE SPEEUS. ... 2.10-31
Capacity ANalySiS RESUILS .........c.coveiviiiiiieie e 2.10-32
VENICIE QUEUES ...ttt be e nnees 2.10-36
ACCIABNT DALA ..ottt nre s 2.10-37
Parking CONGITIONS .........oiiiiiieieie et 2.10-41
TranSit CONAITIONS. .....ccuviiiieieie et 2.10-41
Pedestrian CoONAITIONS ........oiveieiieiee et re e sne e 2.10-41
2.10-4.2  Future Without Project 1, Shaft and Bypass Tunnel Construction—

EaSt OFf HUASON .....ccvviiieice e 2.10-41
Traffic VoIUmMe NEtWOIKS .......ccvoiiiiiieece e 2.10-41
Capacity AnalysisS RESUITS ..........coiiiiiiiiiiee e 2.10-42
ACCIABNT DALA ..ottt nre s 2.10-50
VENICIE QUEUES ...ttt reenteeneennees 2.10-50
Parking CONAITIONS .......c.ccviiiieieiie et nas 2.10-50
TranSit CONAITIONS. .....ccvveieiieiieie ettt sre e e sreeneas 2.10-50
Pedestrian CoNAITIONS ........c.cuiiiiiieieiie st 2.10-50

2.10-4.3 Probable Impacts of Project 1, Shaft and Bypass Tunnel Construction—

EaSt Of HUASON ..ot 2.10-50
Construction Traffic ASSIGNMENTS .........ociiiiiiiiieee e 2.10-51
East Side Tunnel Boring Machine (TBM) Extraction from Shaft 6B................... 2.10-52
Construction Traffic Trip GENeration ...........cccceeeieeienie e 2.10-52
Wharf and Barge ACHIVITY .........cooveiiiiiieic s 2.10-54
Construction Project-Generated TraffiC..........cccooviieiiiiniiiiiice e 2.10-54
Traffic Analysis IMpPact Crteria.........cccevveiiiiieie e 2.10-54

TOC-10



Table of Contents

Traffic Conditions and Capacity Analysis ReSUILS..........ccccceveiininieniniicicee, 2.10-55
Capacity Analysis Results — Scenario 1 (100% Worker Trips Old State Road,
0% Worker Trips Chelsea Road; 100% Truck Trips Chelsea Road) ................... 2.10-55
Capacity Analysis Results — Scenario 2 (50% Worker Trips Old State Road,
50% Worker Trips Chelsea Road; 100% Truck Trips Chelsea Road) ................. 2.10-60
Capacity Analysis Results — Scenario 3 (0% Worker Trips Old State Road,
100% Worker Trips Chelsea Road; 100% Truck Trips Chelsea Road) ............... 2.10-65
VENICIE QUEBUES ......evieivie ettt ettt b e ebe e s tae e ebe e s ba e e ebeesreesbeesneeas 2.10-70
ACCIAENT DALA ..ottt sttt e te e sreesraeneenreenreaneens 2.10-70
Parking CONAITIONS .......c.ccviiiieieiie et re e nas 2.10-73
TranSit CONAITIONS. .....ccuieieiieieeie ettt sre e e sreeaeas 2.10-73
SChOOI BUS OPEIAtiONS......cuveiviiieiiieiieeie sttt sreesre e 2.10-74
Pedestrian CoONAITIONS .........oiveieiieieie et sneeeas 2.10-74
Duration of IMPACES ........cviiieiicie e 2.10-74
2.10-5  CONCIUSIONS ....ouvveiiceie ittt sree e e 2.10-75
2.10-5.1  WeSt OF HUASON. ....c.veiiiiiiiiiieiiee e 2.10-75
2.10-5.2  EASt OF HUGASON .....uoiiiiiiiiicie et 2.10-75
20 B AN | @ 10 = ) Y SRS 2.11-1
2 A 101 o To 004 o o SO RPRPR 2.11-1
2.11-2  Pollutants fOr ANAIYSIS ......ccvoiiiiiiiiiiiiise e 2.11-2
2.11-2.1  Carbon MONOXIAE .......coeiuiiiiiieiieieie et 2.11-3
2.11-2.2 Nitrogen Oxides, VOCS, and OZONE.........cccccverurrierierieseenieeiesreesieaeesnens 2.11-3
2.11-2.3  LBAG....e ittt bbbt 2.11-4
2.11-2.4 Respirable Particulate Matter—PMig and PM25 ...ccoevvviiinviieiieieeieen, 2.11-4
2.11-2.5  SUITUr DIOXIAR......ecvievieieiie e e 2.11-5
2.11-3  Air Quality Regulations, Standards, and Benchmarks...........ccccccoeevvvvvvennenne 2.11-6
2.11-3.1 National and State Air Quality Standards............ccccccevvevviieiicii e, 2.11-6
2.11-3.2 NAAQS Attainment Status and State Implementation Plans.................... 2.11-7
2.11-3.3 Determining the Significance of Air Quality Impacts...............ccccovevuennee. 2.11-9
2.11-3.4 De Minimis Criteria Regarding CO IMpPactS .........ccccovvrenineninnnicieen, 2.11-9
P2 B R VT i o ToTo [o] [ o |V OSSOSO 2.11-10
2.11-4.1  StAtIONANY SOUICES .....oeuvieiieitiiiesiesiee ettt bbbt 2.11-10
Construction ACtIVIty ASSESSIMENT.........cccueiviiieiieie e 2.11-10
Development of Emissions and Selection of Analysis Phases ...........c.ccoccocvinnnne 2.11-11
Engine EXNauSt EMISSIONS.........ccviiiiiiiiieiieeie ettt 2.11-15
Dispersion MOGeliNg.........ccueiiiiiiiei e 2.11-17
2.11-4.2  MODIIE SOUICES .....ovviiiieiiisiieee e 2.11-22
Dispersion Model for Microscale Analyses...........cccoiiiiiiiiiiiieieie s 2.11-23
Vehicle EMISSIONS Data.......ccoviiiriiiiiiiiiiiseseeie e 2.11-23
LI UL ([0 - - USSP 2.11-24
Background COoNCENIatiONS..........cccueiiiieieeiie ettt re e saes 2.11-24
Mobile SOUrCe ANAIYSIS SITES .......ciiiiiiiiieeie e 2.11-25
2.11-5  WESE OF HUASON ...t 2.11-26
2.11-5.1 Existing Conditions—West of HUdSON...........ccccoviiiiiiniiiceee e, 2.11-26
Existing Simulated Pollutant Concentrations in the Study Area...........cccccceevenen. 2.11-26

TOC-11



Water for the Future Program: Delaware Aqueduct Rondout-West Branch Tunnel Repair FEIS

2.11-5.2  Future Without Project 1, Shaft and Bypass Tunnel Construction—West of

HUGSON L. et 2.11-26
Stationary Source Construction IMPAaCES.........cccooeririniiiiieee e 2.11-26
Mobile Source Construction IMPACLS ..........cccveieiieiieieie e 2.11-26
2.11-5.3 Probable Impacts of Project 1, Shaft and Bypass Tunnel Construction—
WESE OF HUOSON. ...t 2.11-28
Stationary Source Construction IMPACES...........ccccvvieieieneniiesee e 2.11-29
Mobile Source Construction IMPACLS ..........ccvivieiieiiiieie e 2.11-32
Cumulative Stationary and Mobile Source Construction Impacts.............ccceeee. 2.11-34
2.11-6  EaASt OF HUOSON ..ot 2.11-35
2.11-6.1 Existing Conditions—East of HUdSON ............ccccviieiiiiiiiniiiee 2.11-35
Existing Simulated Pollutant Concentrations in the Study Area...........cccccccvenee. 2.11-35
2.11-6.2 Future Without Project 1, Shaft and Bypass Tunnel Construction—
EaSt Of HUASON .......oviiieiiiiceee e 2.11-36
Stationary Source Construction IMPACES...........ccccvvieiieiininiiese e 2.11-36
Mobile Source Construction IMPACLS ..........ccveieiieiieiese e 2.11-36
2.11-6.3 Probable Impacts of Project 1, Shaft and Bypass Tunnel Construction—
EaSt Of HUASON .......oiiiiiiiciceee e 2.11-37
Stationary Source Construction IMPACES...........ccocvvieiiieneninese e 2.11-38
Mobile Source Construction IMPACLS ..........ccvevieiieiieieie e 2.11-40
Cumulative Stationary and Mobile Source Construction Impacts.............cccevee. 2.11-42
2.11-7  CONCIUSIONS ...eovviiiiiiiesieeee ettt bbbt 2.11-43
2.11-7.1  WeSt OF HUASON......ocviiiiieiicie e 2.11-43
2.11-7.2  E@St OFf HUASON .....coviiiiiiciicieeee e 2.11-43
2.12: Energy and Greenhouse Gas/Climate Change Analysis............ccoviviniiienenen. 2.12-1
0 7 R 1011 oo [ Tox 1 o o ISR 2.12-1
2.12-2  Greenhouse Gases OF CONCEIM ......ccviiiiiinieieie et 2.12-2
2.12-3  Policy, Regulations, Standards, and Benchmarks for Reducing GHG Emissions 2.12-3
P 7 R VT 2 ToTo (o] 0o VUSSP 2.12-5
2.12-4.1  Non-Road Construction ENQINES ..........ccceeierinireninisieeeesee e 2.12-6
2.12-4.2  ON-R0OAA VENICIES ..ot 2.12-6
2.12-4.3  EIECHICITY USE....coiiiiiiiiii st 2.12-8
2.12-4.4  Construction MaterialS..........cooviiriiiiiiieie s 2.12-8
2.12-4.5  Tree REMOVAL......ccui it 2.12-9
2.12-5 Projected GHG Emissions from the Project...........ccccocceviveveiieiicie e 2.12-9
2.12-6  Assessment of Consistency with the GHG Reduction Goal ...............cc....... 2.12-10
2.12-6.1  GO0al: USe Clean POWEN ........c.coueieierierienie ettt 2.12-10
2.12-6.2 Goal: Reduce Construction Activity EMISSIONS .........ccccceoviirenencnene. 2.12-10
2.12-6.3 Goal: Use Building Materials with Low Carbon Intensity ..................... 2.12-12
N e B o4 Tod [ 1] o] OSSP 2.12-12
2,032 INDISE ..tttk bbbt bR bbbt b bbb n et n e 2.13-1
2.13-1  INEFOTUCTION ..ot 2.13-1
2.13-1.1  NOIiSe FUNAMENTalS..........cooueiiiiiiieee e 2.13-3
Effects of NOISE 0N PEOPIE.........oovi i 2.13-3
NOISE MEASUIEIMENT ..ottt ettt 2.13-3
Response to Changes in NOISE LEVEIS ........ccceiveiiiiiieeesee e 2.13-4

TOC-12



Table of Contents

NOISE DESCIIPIONS. ...ttt bbbttt 2.13-4
2.13-1.2  Construction Noise Impact Crteria..........cccocvevveiiieiieieiiese e se e 2.13-5
Town of Newburgh TOWN COOE ........ooieiiieieeee e 2.13-5
Town of Wappinger TOWN COUE .......cccoviieiieiiicie e 2.13-6
City Environmental Quality REVIEW.........cccoociiiiiiiiiiicce e 2.13-8
2.13-2  MEthOdOIOQY .....oecveeieciee e 2.13-8
2.13-2.1  Construction NOISE SOUICES......cceevereerieaiesieesieeiesreessaeeesseesseeseesseessens 2.13-10
2.13-2.2  Construction Noise Assessment PEriods.........ccoovererevenesinieniennieneens 2.13-10
2.13-2.3 Development of Noise Source Levels and Selection of Analysis Periods. 2.13-11
2.13-2.4  Model Selection and Development...........cccveveieeieciieneese e 2.13-11
2.13-2.5 Selection of Noise Receptor LOCAtIONS...........ccovrerireeieienc e 2.13-13
2.13-2.6  NOISE MeaSUremMeNt SITES.........ccuvirieieieie e 2.13-14
West of Hudson Study Area (West Connection Site).........cccccvvverivervsiniieenennens 2.13-14
East of Hudson Study Area (East Connection Site) .........cccccevvveveeieseesesieseene, 2.13-15
2.13-2.7 Continuous Noise Measurement Procedure...........ccccevvreeriveriesensnennnnn. 2.13-17
2.13-2.8 Spot Noise Measurement ProCedure...........ccovevveveneeiesiieseere e, 2.13-18
2.13-2.9 Equipment Used During N0OiSe MONItOrNG .......ccocvvvrieiereninenesesieens 2.13-18
2.13-2.10 NOiSe RedUCtION MEASUIES ......cceruerverieriiriesiiseeeeienie st 2.13-19
SOUICE CONTIOIS. .. ettt ettt ae e e nre e 2.13-20
PATH CONLIOIS ..ottt 2.13-20
RECEPLON CONLIOIS ... 2.13-21
OFNEI IMIBASUIES ......eveeiieiete ettt bbbttt bbbt 2.13-21
2.13-3  WESE OF HUGSON ...ttt 2.13-22
2.13-3.1 Existing Conditions—West of HUdSON............ccccoveveeiiiiiiicceccceen, 2.13-22
2.13-3.2  Future Without Project 1, Shaft and Bypass Tunnel Construction—

WESE OF HUOSON. ...t 2.13-22

2.13-3.3 Probable Impacts of Project 1, Shaft and Bypass Tunnel Construction—
WESE OF HUOSON. ... e e 2.13-23
MOAEliNG RESUILS ... 2.13-23
Comparison to Newburgh Town Noise COode..........cccceevvevveiecieieeie e 2.13-26
Comparison to CEQR Technical Manual Impact Guidelines..............cccccccvenee. 2.13-26
2.13-4  EaSt OF HUOSON ..ot 2.13-31
2.13-4.1 Existing Conditions—East of HUASON ............cccvviiiiiiiiniiiecee 2.13-31

2.13-4.2  Future Without Project 1, Shaft and Bypass Tunnel Construction—

EaSt OF HUASON .....ocvviiieece e 2.13-31

2.13-4.3 Probable Impacts of Project 1, Shaft and Bypass Tunnel Construction—
EaSt OFf HUASON ..o 2.13-32
MOAEING RESUILS ... 2.13-34
Comparison to Town of Wappinger NOiSe COUE.........cccooerireririieienenese e 2.13-38
Comparison to CEQR Technical Manual Impact Guidelines............c.ccccoveveneee. 2.13-38
2.13-5  CONCIUSIONS ...ttt nreene e 2.13-67
2.13-5.1  WESE OF HUASON. ....coviiiiiiiisiiciieieiee e 2.13-67
2.13-5.2  EASt Of HUASON ....c.eiiiiiiiiiiie et 2.13-68
2.147 INTrASTIUCTUIE ..ottt 2.14-1
2.14-1  INEFOTUCTION ..ottt bbb bbbt 2.14-1
2.14-2  MEtNOAOIOQY ....eeeveiieiiie it 2.14-1

TOC-13



Water for the Future Program: Delaware Aqueduct Rondout-West Branch Tunnel Repair FEIS

2.14-2.1  WALEE SUPPIY oo 2.14-1
New York State Department of Health—Sanitary Code............ccccovevviieivennnennnne 2.14-2
10 State Standards—Recommended Standards for Water Works...............cc.cc...... 2.14-2
New York State Building and Fire Code..........cccooveiiiiieiieiiiie e 2.14-2
Orange County Department of Health ... 2.14-2
Dutchess County Department of Health ..., 2.14-3
Town of Newburgh—Consolidated Water DIStriCt...........c.covviiiiiiiiiicicnenieins 2.14-3
2.14-2.2  WASTEWALET ......coiiiiiiieiiie ettt sttt n e 2.14-3
SANITAY WASTEWALET ..ot 2.14-3
INAUSErIAl WASTEWALET ..ottt 2.14-3
2.14-2.3  SEOIMWALET .....eiieiie ettt ettt s be e neeebee e 2.14-4
New York State Department of Environmental Conservation ..............ccccccceveenee. 2.14-4
Town of Newburgh—West of HUASON ..o 2.14-5
Town of Wappinger—East of HUASON ...........ccccoveiiiiiiieceec e 2.14-6
2.14-3  WESE OF HUGASON ..ot 2.14-6
2.14-3.1 Existing Conditions—West of HUdSON............ccccoveiiiiiiiciecc s 2.14-6
WESE CONNEBCLION SHTE.....ccveiiiieiieiie ettt e e sre e 2.14-6
Dewatering PIPeliNe..........ooviiiic e 2.14-7
2.14-3.2  Future Without Project 1, Shaft and Bypass Tunnel Construction—
WESE OF HUASON. ...ttt 2.14-8
WESE CONNEBCLION SHTE.....ccviiiiieiieie ettt nre e 2.14-8
Dewatering PIPeliNe..........ooiiiic e 2.14-8
2.14-3.3 Probable Impacts of Project 1, Shaft and Bypass Tunnel Construction—
WESE OF HUASON. ...ttt 2.14-8
WESE CONNEBCLION SHTE.....ccveiiiieiieie ettt nre e 2.14-8
Dewatering PIPeliNe........c.oiiiiie e 2.14-15
2.14-4  EASt OF HUASON ..ottt 2.14-16
2.14-4.1 Existing Conditions—East of HUASON ............cccoovveveeiiiicceccc e, 2.14-16
WALET SUPPIY et 2.14-16
WVASTEWALET ...ttt ettt et nb e e e be e e e e neeanne s 2.14-16
(0] 10 11T LT U P T PRTOPR PSPPI 2.14-16
2.14-4.2  Future Without Project 1, Shaft and Bypass Tunnel Construction—
EaSt OFf HUASON .....ooviiiieece e 2.14-17
EaSt CONNECTION SHTE......ecieiiiiiie e 2.14-17
2.14-4.3 Probable Impacts of Project 1, Shaft and Bypass Tunnel Construction—
EaSt Of HUASON .......oiiiiiiiieee e 2.14-17
WALET SUPPIY et 2.14-18
SANIArY WASTEWALET .......eeivieiiciic ettt e enes 2.14-19
Industrial Wastewater - SPDES Industrial Discharge Permit NY-2C.................. 2.14-20
SEOIMWALET ...ttt ettt et nb et e et e e ene e e nbeeanneenreennneens 2.14-21
N R o 4 Tod [ 1] o] OSSR 2.14-23
2.14-4.1  WESE OF HUOSON. ....c.viiiiiiiiiiiieieieee s 2.14-23
2.14-4.2  EASt Of HUASON.......oiiiiiiiiiiie et 2.14-24
2.15: SO WASTE ...t 2.15-1
2.15-1  INEFOTUCTION ..ot 2.15-1
2.15-2  MEthOdOIOGY .....ocviiiiiiiiieiee s 2.15-1

TOC-14



Table of Contents

2.15-3  WESE OF HUGASON ..o 2.15-2
2.15-3.1  Excavated MaterialS.........ccccuiiiiiiieiiie e 2.15-2
2.15-3.2  Construction Worker-Generated Solid WasSte ...........ccccoccvvvvevvnriesiennnenn. 2.15-3

2.15-4  EaSt OF HUOSON ....oooviciieieie e 2.15-3
2.15-4.1 EXcavated MaterialS..........ccoueiviiiiieiiiie e 2.15-3
2.15-4.2  Worker-Generated Solid WaSte ..........ccccoveiiiiniiniieeese e, 2.15-3

P T o Tod 11 5] o] SR 2.15-4
2.15-5.1  WESE OF HUASON. ....ovviiiieiiesiicieee e 2.15-4
2.15-5.2  EASt OF HUASON ....c.eiiiiiiieie et 2.15-4

2.16: Coastal Zone CONSISTENCY .......ccveiierieiieieeiie ettt 2.16-1

2.16-1  INEFOTUCTION ..ottt bbbttt 2.16-1

2.16-2  BACKGIOUNT ....c.eiiiiiiiiiiiieieiee e 2.16-1

2.16-3  MEthOdOIOQY .....eocveeiiiiie it 2.16-2
2.16-3.1  STUAY ATBA .ouiiniiiiieec ettt bbbt 2.16-2
2.16-3.2  AsSeSSMENt OF CONSISIENCY ......ccvveiieeieiie e 2.16-2

2.16-4  Assessment of Consistency with the Coastal Management Policy Statements2.16-4
2.16-4.1 Policy 1: Restore, Revitalize, and Redevelop Deteriorated and Underutilized

Waterfront Areas for Commercial, Industrial, Cultural, Recreational, and
Other Compatible USES. ........ccviiiiiciicc s 2.16-4
2.16-4.2 Policy 2: Facilitate the Siting of Water-Dependent Uses and Facilities on or
Adjacent to Coastal WaLErS.........ccocoeiieiicieiie e 2.16-4
2.16-4.3 Policy 3: Further Develop the State’s Major Ports of Albany, Buffalo, New
York, Ogdensburg, and Oswego As Centers of Commerce and Industry, and
Encourage the Siting, in These Port Areas, Including Those Under the
Jurisdiction of State Public Authorities, of Land Use and Development Which
Is Essential to, or in Support of, the Waterborne Transportation of Cargo and
POPIE. .. e 2.16-4
2.16-4.4 Policy 4: Strengthen the Economic Base of Smaller Harbor Areas by
Encouraging the Development and Enhancement of Those Traditional Uses
and Activities Which Have Provided Such Areas with Their Unique Maritime
TAENEILY. v 2.16-4
2.16-4.5 Policy 5: Encourage the Location of Development in Areas Where Public
Services and Facilities Essential to Such Development Are Adequate. ... 2.16-5
2.16-4.6 Policy 6: Expedite Permit Procedures in Order to Facilitate the Siting of
Development Activities at Suitable Locations.............cccccceevveveevieiiennnn, 2.16-6
2.16-4.7 Policy 7: Significant Coastal Fish and Wildlife Habitats Will Be Protected,
Preserved, and Where Practical, Restored So As to Maintain Their Viability
AS HADITALS ... s 2.16-6
2.16-4.8 Policy 8: Protect Fish and Wildlife Resources in the Coastal Area from the
Introduction of Hazardous Wastes and Other Pollutants Which Bio-
Accumulate in the Food Chain or Which Cause Significant Sublethal or
Lethal Effect on ThoSe RESOUICES. .....c.ceviiieiiiiiiiesee e 2.16-7
2.16-4.9 Policy 9: Expand Recreational Use of Fish and Wildlife Resources in Coastal

Areas by Increasing Access to Existing Resources, Supplementing Existing
Stocks, and Developing NeW RESOUICES. .......cceveeriveiieieerieeiesiesieseeseens 2.16-7

TOC-15



Water for the Future Program: Delaware Aqueduct Rondout-West Branch Tunnel Repair FEIS

2.16-4.10

2.16-4.11

2.16-4.12

2.16-4.13

2.16-4.14

2.16-4.15

2.16-4.16

2.16-4.17

2.16-4.18

2.16-4.19

2.16-4.20

Policy 10: Further Develop Commercial Finfish, Shellfish, and Crustacean
Resources in the Coastal Area by Encouraging the Construction of New, or
Improvement of Existing On-Shore Commercial Fishing Facilities, Increasing
Marketing of the State’s Seafood Products, Maintaining Adequate Stocks, and
Expanding Aquaculture FaCilities. ...........ocviiiiiiiniiicceeec e 2.16-7
Policy 11: Buildings and Other Structures Will Be Sited in the Coastal Area
So As to Minimize Damage to Property and the Endangering of Human Lives
Caused by Flooding and Erosion. ...........ccccvvveveeiieiieeseese e se e e 2.16-7
Policy 12: Activities or Development in the Coastal Area Will Be Undertaken
So As to Minimize Damage to Natural Resources and Property from Flooding
and Erosion by Protecting Natural Protective Features Including Beaches,
Dunes, Barrier Islands and BIUFTS. ... 2.16-8
Policy 13: the Construction or Reconstruction of Erosion Protection Structures
Shall Be Undertaken Only if They Have a Reasonable Probability of
Controlling Erosion for at Least Thirty Years As Demonstrated in Design and
Construction Standards and/or Assured Maintenance or Replacement
PrOQIaMS. ... 2.16-8
Policy 14: Activities and Development, Including the Construction or
Reconstruction of Erosion Protection Structures, Shall Be Undertaken So That
There Will Be No Measurable Increase in Erosion or Flooding at the Site of
Such Activities or Development, or at Other Locations. ..........c.ccccevueenee. 2.16-8
Policy 15: Mining, Excavation or Dredging in Coastal Waters Shall Not
Significantly Interfere with the Natural Coastal Processes Which Supply
Beach Materials to Land Adjacent to Such Waters and Shall Be Undertaken in
a Manner Which Will Not Cause An Increase in Erosion of Such Land. 2.16-9
Policy 16: Public Funds Shall Only Be Used for Erosion Protective Structures
Where Necessary to Protect Human Life, and New Development Which
Requires a Location Within or Adjacent to an Erosion Hazard Area to Be
Able to Function, or Existing Development; and Only Where the Public
Benefits Outweigh the Long Term Monetary and Other Costs Including the
Potential for Increasing Erosion and Adverse Effects on Natural Protective
FRALUIES. ...t 2.16-9
Policy 17: Non-Structural Measures to Minimize Damage to Natural
Resources and Property from Flooding and Erosion Shall Be Used Whenever
POSSIDIE. ..ot 2.16-10
Policy 18: to Safeguard the Vital Economic, Social and Environmental
Interests of the State and of Its Citizens, Proposed Major Actions in the
Coastal Area Must Give Full Consideration to Those Interests, and to the
Safeguards Which the State Has Established to Protect VValuable Coastal

RESOUICE ATBBS. evvvveeiiieeeieeeieese s e e et et ee et e s e e e eeseeess b s resesseeessbnnrreeeeseeens 2.16-10
Policy 19: Protect, Maintain, and Increase the Level and Types of Access to
Public Water-Related Recreation Resources and Facilities.................... 2.16-10

Policy 20: Access to the Publicly-Owned Foreshore and to Lands Immediately
Adjacent to the Foreshore or the Water’s Edge That Are Publicly-Owned
Shall Be Provided and It Shall Be Provided in A Manner Compatible with
AJOINING USES....cvieiiiieciieie ettt ste e enne e 2.16-11

TOC-16



Table of Contents

2.16-4.21 Policy 21: Water-Dependent and Water-Enhanced Recreation Will Be
Encouraged and Facilitated, and Will Be Given Priority Over Non-Water-
Related Uses Along the COast..........ccoeiiiieniiiniseseee e 2.16-11
2.16-4.22 Policy 22: Development, When Located Adjacent to the Shore, Will Provide
for Water-Related Recreation, Whenever Such Use Is Compatible with
Reasonably Anticipated Demand for Such Activities, and Is Compatible with
the Primary Purpose of the Development. .........ccccevviinenininiiince 2.16-11
2.16-4.23 Policy 23: Protect, Enhance and Restore Structures, Districts, Areas or Sites
That Are of Significance in the History, Architecture, Archaeology or Culture
of the State, Its Communities, or the Nation...........ccccoevvieniininiinienenn, 2.16-12
2.16-4.24 Policy 24: Prevent Impairment of Scenic Resources of Statewide Significance.2.16-13
2.16-4.25 Policy 25: Protect, Restore or Enhance Natural and Man-Made Resources
Which Are Not Identified As Being of Statewide Significance, But Which

Contribute to the Overall Scenic Quality of the Coastal Area................ 2.16-13
2.16-4.26 Policy 26: Conserve and Protect Agricultural Lands in the State’s Coastal
AATBA. . n e 2.16-13

2.16-4.27 Policy 27: Decisions on the Siting and Construction of Major Energy
Facilities in the Coastal Area Will Be Based on Public Energy Needs,
Compatibility of Such Facilities with the Environment, and the Facility’s
Need for A Shorefront LOCAtioN. .........ccocvviiinieiienene e, 2.16-13
2.16-4.28 Policy 28: Ice Management Practices Shall Not Interfere with the Production
of Hydroelectric Power, Damage Significant Fish and Wildlife and Their
Habitats, or Increase Shoreline Erosion or Flooding. ..........ccccccevvriennne. 2.16-14
2.16-4.29 Policy 29: Encourage the Development of Energy Resources on the Outer
Continental Shelf, in Lake Erie and in Other Water Bodies, and Ensure the
Environmental Safety of Such ActiVities...........cccoceeviiiiiiiiciiciece, 2.16-14
2.16-4.30 Policy 30: Municipal, Industrial, and Commercial Discharge of Pollutants,
Including But Not Limited to, Toxic and Hazardous Substances, into Coastal
Waters Will Conform to State and National Water Quality Standards. . 2.16-14
2.16-4.31 Policy 31: State Coastal Area Policies and Management Objectives of
Approved Local Waterfront Revitalization Programs Will Be Considered
While Reviewing Coastal Water Classifications and While Modifying Water
Quality Standards; However, Those Waters Already Overburdened with
Contaminants Will Be Recognized As Being A Development Constraint.2.16-14
2.16-4.32 Policy 32: Encourage the Use of Alternative or Innovative Sanitary Waste
Systems in Small Communities Where the Costs of Conventional Facilities
Are Unreasonably High, Given the Size of the Existing Tax Base of These
COMMUINITIES. ..ot e 2.16-15
2.16-4.33 Policy 33: Best Management Practices Will Be Used to Ensure the Control of
Stormwater Runoff and Combined Sewer Overflows Draining into Coastal
WVALETS. ..ttt 2.16-15
2.16-4.34 Policy 34: Discharge of Waste Materials into Coastal Waters from Vessels
Subject to State Jurisdiction Will Be Limited So As to Protect Significant Fish
and Wildlife Habitats, Recreational Areas and Water Supply Areas. .... 2.16-15
2.16-4.35 Policy 35: Dredging and Filling in Coastal Waters and Disposal of Dredged
Material Will Be Undertaken in A Manner That Meets Existing State Permit

TOC-17



Water for the Future Program: Delaware Aqueduct Rondout-West Branch Tunnel Repair FEIS

2.16-4.36

2.16-4.37

2.16-4.38

2.16-4.39

2.16-4.40

2.16-4.41

2.16-4.42

Requirements, and Protects Significant Fish and Wildlife Habitats, Scenic
Resources, Natural Protective Features, Important Agricultural Lands, and
WELIANGAS. ...t 2.16-15
Policy 36: Activities Related to the Shipment and Storage of Petroleum and
Other Hazardous Materials Will Be Conducted in A Manner That Will
Prevent or at Least Minimize Spills into Coastal Waters; All Practicable
Efforts Will Be Undertaken to Expedite the Cleanup of Such Discharges; and
Restitution for Damages Will Be Required When These Spills Occur. . 2.16-16
Policy 37: Best Management Practices Will Be Utilized to Minimize the Non-
Point Discharge of Excess Nutrients, Organics and Eroded Soils into Coastal
WVALETS. . ettt 2.16-16
Policy 38: the Quality and Quantity of Surface Water and Groundwater
Supplies Will Be Conserved and Protected, Particularly Where Such Waters
Constitute the Primary or Sole Source of Water Supply. ......c.ccccevvnnee. 2.16-17
Policy 39: the Transport, Storage, Treatment and Disposal of Solid Wastes,
Particularly Hazardous Wastes, Within Coastal Areas Will Be Conducted in
Such A Manner So As to Protect Groundwater and Surface Water Supplies,
Significant Fish and Wildlife Habitats, Recreation Areas, Important
Agricultural Land, and SCeNIC RESOUICES. .......cccvevereerieiiesieeiesiesieneens 2.16-18
Policy 40: Effluent Discharged from Major Steam Electric Generating and
Industrial Facilities into Coastal Waters Will Not Be Unduly Injurious to Fish
and Wildlife and Shall Conform to State Water Quality Standards. ...... 2.16-19
Policy 41: Land Use or Development in the Coastal Area Will Not Cause
National or State Air Quality Standards to Be Violated......................... 2.16-19
Policy 42: Coastal Management Policies Will Be Considered If the State
Reclassifies Land Areas Pursuant to the Prevention of Significant
Deterioration Regulations of the Federal Clean Air Act. ........cccccevuvenee. 2.16-19

2.16-4.43 Policy 43: Land Use or Development in the Coastal Area Must Not Cause the
Generation of Significant Amounts of Acid Rain Precursors: Nitrates and

SUITALES. ... e 2.16-19

2.16-4.44 Policy 44: Preserve and Protect Tidal and Freshwater Wetlands and Preserve
the Benefits Derived from These Areas..........cccevveveieeiecvicseesie e, 2.16-19
2.17: PUBEC HEAITN ...t nne e 2.17-1
P20 o R 1011 oo [ Tox 1 o o USRS 2.17-1
2.17-2  Public Health ASSESSMENT ........ccviiieiicie e 2.17-1
2.17-2.1 AN QUAILY .ot 2.17-1
2.17-2.2  Water QUAlILY ......cceoiiiieii e 2.17-2
2.17-2.3  Hazardous MaterialsS ...........ccevveieiieniiie e 2.17-2
2.17-2.4  INOISE ..ouviieiti ettt bbb bbb 2.17-2
WESE OF HUGSON ...ttt enes 2.17-2
EaSt OF HUASON.........oiieece e 2.17-3
2.17-2.5  Water SUPPIY USEIS ...ttt 2.17-3
2.18: Growth-Inducing Aspects Of Project L........cccooviiiieiiieii e 2.18-1
P20 R 1011 oo [ Tox 1 o oSSR 2.18-1
P e S Y L1 To - U Lo ] o ISR 2.19-1
2.19-1  INEFOQUCTION ..ttt ettt enes 2.19-1

TOC-18



Table of Contents

2.19-2  Measures Incorporated iNt0 Project L.........cccooeriiiiiniieiicienene e, 2.19-1
2.19-3  Summary of Predicted Temporary Significant Adverse Impacts from Construction
OF PIOJECT L ..ttt 2.19-2
2.19-3.1  Neighborhood CharaCter...........ccceveiiieiieii i 2.19-2
2.19-3.2  TranSPOITATION ....c..ovveieiiiiiieiieiee e 2.19-2
2.19-3.3  INOISE ..ottt et bbb 2.19-3
2.19-4  Additional Transportation Mitigation Measures for the Construction of Project 12.19-4
WESE OF HUGSON ...ttt 2.19-5
EASt OF HUASON........eiiiiiiice et 2.19-10
Traffic Management PIan ..........c.covoiiiie i 2.19-14
Roadway Pavement MONITOIING .........ccooviriereiiiesisisieeeee s 2.19-15
Sight Distance MeaSUIEMENTS.........cc.ecieiiereiee e see e et 2.19-16
2.19-5  CONCIUSIONS ...ttt te e reene e 2.19-16
2.19-5.1  Neighborhood CharaCter...........cccoveiiiiieiieie e 2.19-16
EASt OF HUASON .......eiiiieiiee et 2.19-16
2.19-5.2  TranSPOrtatioN ......c.ccveiieiieeie ettt 2.19-16
P R TR T (] - OSSR 2.19-17

CHAPTER 3 PROBABLE IMPACTS OF PROJECT 2A, WATER SUPPLY SYSTEM
AUGMENTATION AND IMPROVEMENT

3L INEFOTUCTION ..ttt b e be et e bt e beeneenreas 3.1-1
3.1-1 INEFOTUCTION ... ettt e s 3.1-1
3.2: Demand ManagemENTt ..........c.coveierierieeie e e e e steesae e sre e ae e e e e sae e sreeteeneenneens 3.2-1
3.2-1 INEFOAUCTION ..o 3.2-1
3.2-2 ProOJeCt DESCIIPLION ..ottt sttt 3.2-1
3.2-2.1  BAaCKQIOUNG.......c.ocieiiiiice et 3.2-1
WALET SUPPIY et ettt sreenaesnee s 3.2-1

[ 0] [T DT od o o] OSSR 3.2-2

3.2-3 ACLIONS AN APPIOVAIS ..o 3.2-9
3.2-4 Project Phasing and Implementation ............ccccccovveieiie e 3.2-9
3.2-5 Potential IMPACES .......coiiiiiiie e 3.2-10
3.3: Upper Catskill Aqueduct Optimization..........cccccveveiiieiiiiesiese e 3.3-1
3.3-1 INEFOTUCTION ..o bbb 3.3-1
3.3-2 ProOJECt DESCIIPLION ...ttt ae e 3.3-1
3.3-2.1  KEY COMPONENTS. ...ceiiiiieiiiiesiiieesiiie ettt st e e be e e e e snees 3.3-5
Cleaning OF LINING ...ccviiiiiieieiie ettt sttt sne e nnes 3.3-5
ChemiCal AdITION ........coveiiieii e 3.3-6
V41T T TSR OPRR 3.3-7
Anticipated Water SUpply BeNefit..........ccoveieiiiiiiie e 3.3-8

3.3-3 ACLIONS AN APPIOVAIS ..o 3.3-8
3.3-4 Project Phasing and Implementation............ccccccovveriiieieese e 3.3-9
3.3-5 Potential IMPACES .......coiiiiiiie e 3.3-10
3.3-3. 1 NAUral RESOUICES ......viuieieiteieisiesieeeee e 3.3-10
3.3-3.2  Hazardous MaterialsS ...........ccooeeiiiiiiiiie e 3.3-10
TG EC TG TN I - 14 (S o To) g =L o] 1 SO SRUSSRRPR 3.3-11
3.3-3.4  PUBIC HEAITN......ooiiiee s 3.3-11

TOC-19



Water for the Future Program: Delaware Aqueduct Rondout-West Branch Tunnel Repair FEIS

Deposit Removal/ Sloughing and Potential Water Quality Effects...........c............ 3.3-11
Formation of Disinfection BYProducts ............ccccoeeiveieiieieesecec e 3.3-12
TR EC T @0 1 1 U ox 1 o] o SRR RTSPRRRR 3.3-12
NALUFAL RESOUICES ...ttt sttt bbb 3.3-12
Water and SeWer INFraStrUCIUIE ........ooviieieeieee e 3.3-13

B I 2L 1S o Yo 1 7= U1 o o ST S SRS 3.3-14

N0 £ SS 3.3-14
3.3-6 (0] Tod [ 1S [o]  H USROS 3.3-14
3.4: Queens Groundwater ReacCtiVatioN..........cccccvvieiieiiiie e 3.4-1
3.4-1 L1000 ot o] o TS 3.4-1
3.4-2 Project DESCIIPLION .....ccvveiiciiccece ettt sre e 3.4-1
3.4-2.1  KeY COMPONENES......eeiiiiiieiiieiieeesie ettt 3.4-3
3.4-2.2  Well ReNabilitation ........cccooiiiiiiiiieiesc e 3.4-3
3.4-2.3  Water Quality Issues and Treatment Methods...........cccoceeiveniiiinicicnenn, 3.4-5
3.4-2.4  Anticipated Water Supply Benefit...........cccoveiiiiiieiceee e 3.4-6
3.4-3  ACLIONS aNd APPIOVALS .....ocvviiiiiiiiiiesic e 3.4-7
3.4-4 Project Phasing and Implementation..............ccccooveieiieiecie e 3.4-7
3.4-5 POteNntial IMPACES ........ooiiieieeee e 3.4-8
3.4-5.1  Land Use, Zoning, and PUBIIC POLICY .......c.cccoeviiieiieiccccece e 3.4-8
3.4-5.2  Urban Design and Visual RESOUICES............ccvuririerieieieneniesie s 3.4-8
3.4-53  NAUIal RESOUICTES ....cvviuiiiiieiiisiesiesiee ettt 3.4-8
3.4-5.4  Hazardous MaterialsS ..........ccceiueiieieiieieee e 3.4-9
3.4-55  TranSPOrtatioN .......ccccuiiieiireii ettt 3.4-9
34-56 AN QUAILY .ooviieiiiie s 3.4-9
BA-57  NOISE oottt bbb e 3.4-10
3.4-5.8  Neighborhood Character............cccuveiieiiiiiee e 3.4-10
3.4-5.9  CONSLIUCTION ....oviiieieitc ettt 3.4-10
3.4-6 [O0] 004 111 [ o H SRS 3.4-10
3.5: New Jersey INterCONNECLION.........cccveiiiieiiee et 3.5-1
3.5-1 LT [FTox (o] 4 ISR 3.5-1
3.5-2 ProjeCt DESCIIPLION .....ccueiiieieieitesee et 3.5-1
3.5-2.1  New Jersey Water SUPPIY .....coveiveiiiicie e 3.5-2
3.5-2.2  Proposed INtErCONNECTIONS .........ccuiirieieierierie st 3.5-4
3.5-2.3  KEY COMPONENTS....eiiiiiiieiiiiieiiieesiee e ste e sre e sre e sbr e b sba e e e sbae e e 3.5-6
3.5-2.4  Transmission Main Installation............ccccovviriieninenicc e 3.5-6
3.5-2.5  Booster PUMPING Station ..........cccceveiieiieiiic e 3.5-6
3.5-2.6  TIEAIMENT ...t 3.5-6
3.5-2.7  Anticipated Water Supply Benefit............ccovveiiiiiieiceee e 3.5-7
3.5-3  ACHIONS aNd APPIOVAELS .....cc.eiiiiiiiiieitee e 3.5-7
3.5-4 Project Phasing and Implementation..............ccccooveviiie i 3.5-7
3.5-5 POteNntial IMPACES ........coiiiiiieee e 3.5-8
3.5-5.1  Land Use, Zoning, and PUDIIC POLICY .......ccccovevviieiiecccc e 3.5-8
3.5-5.2  NAUIAl RESOUICES .....eivieiiiiiie ittt sttt et 3.5-8
3.5-5.3  Hazardous Materials ...........coiiiiiiiiiieie s 3.5-9
3.5-5.4  Public Health: Water Quality and Treatment...........ccoccevvevenieninneenennnn 3.5-9
3.5-55  CONSIUCTION ....viiiiiiiii ittt 3.5-9

TOC-20



Table of Contents

3.5-6 [O0] 0] 111 [ o F USSR 3.5-10
3.6: Nassau County INtErCONNECLION ......ccveiiiiiceciece e 3.6-1
3.6-1 LT [FTox (o] 4 ISR 3.6-1
3.6-2 ProjeCt DESCIIPLION .....ccueiiieieeeeeeste ettt 3.6-2
3.6-2.1  Nassau County Water SUPPIY ...cc.ocoveiieiieieiie e 3.6-2
3.6-2.2  Proposed INtErCONNECTIONS .........c.uiirieieieiesie e 3.6-2
3.6-2.3  KEY COMPONENTS....eiiiiiiiiiiiieiiieesiee e sre e sbae s e st e e sbee e e 3.6-4
Establish and Repair INtercoNNeCtioNS...........cooveiieiiieniiineee e 3.6-4
Water QUANILY .....ccvviieieie ettt e te e reenne e 3.6-5
Anticipated Water SUpply BENETIt.......cccooviiiiiiicee e 3.6-5
3.6-3  ACLIONS and APPIrOVAIS ......cveiiiiieiecie et 3.6-6
3.6-4 Project Phasing and Implementation............cccooeieiiiiniieninseeee e 3.6-6
3.6-5 Potential IMPaCES .......ccovviieieece e 3.6-7
3.6-5.1 Land Use, Zoning, and Public POlICY .........cccccvvviiviiiiiec e 3.6-7
3.6-5.2  HAazardous MaterialS ...........cociiiiiieiieie e 3.6-7
3.6-5.3  PUDIC HEAITN......coiieeee e 3.6-7
3.6-5.4  CONSLIUCTION ...ttt bbbt 3.6-8
LI Ui [OOSR 3.6-8
OIS ettt sttt ettt b bbbt e e bbb bRt R e Rt e bbb R Re R n e ne e 3.6-8
3.6-6 [O0] 0 0] [0 [0 3 SO S RSOSSN 3.6-9

CHAPTER 4 PROBABLE IMPACTS OF PROJECT 2B, BYPASS TUNNEL CONNECTION AND
RWBT INSPECTION AND REPAIR, INCLUDING WAWARSING

4.1: OVErvIeW OF PrOJECE 2B ......oiiiiiiiie e 4.1-1
4.1-1 INEFOTUCTION ...ttt ee s 4.1-1
4.1-2 Description Of PrOJECE 2B ......cvvcieiice et 4.1-2

4.1-2.1  Bypass TUNNEl CONNECLION .......ccviiiiiiiieiieeee e 4.1-2
4.1-2.2  RWBT Inspection and Repair, including Wawarsing............c.ccoccvvvvereannens 4.1-3
4.1-3 Preliminary List of Actions and ApPProvals.........cccoeveeriiinniennenieseene e 4.1-3
4.1-4  Timeline for Project 2B Implementation............ccccovvveieiieeiesie e 4.1-4
4.1-5 Potential Impacts of Project 2B.........cccooiiiiiiiiecieee e 4.1-4
4.1-6 Project 2B Employment and Potential Economic Benefits............ccccvvveivennnne 4.1-5

4.2: Probable Impacts of Physical CONStrUCTION..........cceiiiiirieiie e 4.2-1
4.2-1 INEFOTUCTION ...ttt e s 4.2-1
4.2-2 Bypass Tunnel CONNECLION............coviie e 4.2-1

4.2-2.1  Construction SChedule ...........cccooiiiiiii e 4.2-1
4.2-2.2  CONSIIUCLION ACHIVITIES .....eovieiieieiiesie et 4.2-3
WESE CONNEBCLION SHE.....cuiiiiiiiitie ettt 4.2-3
EaSt CONNECTION SHTE......eouiiiiiiieie e 4.2-4
4.2-2.3  Potential Impacts from Construction of Project 2B...........cccoocevvevenennnnn. 4.2-5
WESE CONNEBCLION SITE.....iuiiiiiiiitieieiee ettt 4.2-5
EaSt CONNECLION SIT......eiiiieieiieie e e 4.2-13
4.2-3 CONCIUSIONS ... bbbt 4.2-29
4.2-3. 1 WESE OF HUASON. ..ot e 4.2-29
VISUBL RESOUICES. .....cvviveti ittt bbbttt 4.2-29
Natural Resources and Water RESOUICTES ........ccouiieerieeierieiiieie e 4.2-29

TOC-21



Water for the Future Program: Delaware Aqueduct Rondout-West Branch Tunnel Repair FEIS

TrANSPOITATION .....etiiecei bbb 4.2-30
OIS .ttt bbbt bbbt bRt R et b e bbb b n e nes 4.2-30
PUBIIC HEAITN.....c.eeiee e 4.2-31
4.2-3.2  EASt OFf HUASON......oiviiiiiiiieiee e 4.2-31
Neighborhood CharaCter ... 4.2-31
VISUBL RESOUITES.....cviiiieiieiieie ittt sttt bbbt sttt n e 4.2-31
Natural Resources and Water RESOUICES ..........ccververieriereniisiesieeeeee e 4.2-32
B I LIS oTo 1 7= U1 o o ISR 4.2-32
N0 £SO 4.2-32
PUDIIC HEAITN. ... e 4.2-33
4.2-4 RWBT Inspection and Repair, including Wawarsing ...........ccccoccevvrenenennnnn 4.2-33
4.2-4.1  CONSLIUCLION ACHIVITIES ...cvvevieiiieiieic e 4.2-33
Wawarsing Repair MEthOGS. ..........ccuoiiiiiiiiieniieee e 4.2-34
4.2-4.2  Probable Impacts of Project 2B, RWBT Inspection and Repair,
INCIUAING WEWAISING ...t 4.2-35
SATE Lot 4.2-35
SRATE 2 et 4.2-36
SATE 8 ... 4.2-38
SNATE O et 4.2-39
4.2-5 CONCIUSIONS ...ttt 4.2-40
4.3: Effects from Reducing the Leakage...........cooviiiiiiiiiieeee e 4.3-1
4.3-1 L1000 ot o] o PR 4.3-1
4.3-2 Effects from Reducing Leakage—Roseton Stream Study Site...........c.ccceveenene 4.3-2
4.3-2.1  Preliminary Assessment Of IMPaCtS..........coovieriiiienininieee s 4.3-2
(€1:T0] (o]0 VAT 1a o [T 1 KSR 4.3-3
LC] o110 1Y L USSR 4.3-3
FIOOUPIAINS. ...t re e e aesre e reeneens 4.3-4
WEBLIANGAS ...ttt e e ne e s ra et e eneenreenaeaneens 4.3-4
AQUALIC RESOUICES ...ttt ettt ettt e esteeste s e staesbeeneesraeaesneesreens 4.3-5
TerreStrial RESOUICES .......coiuiiieiieeie ettt sttt esre e e enee e 4.3-6
Threatened, Endangered, or Special Concern SPECIes ........cccvveveevievierecieseennean, 4.3-7

4.3-2.2  Potential Approach for Detailed Assessment of Probable Impacts on the
Roseton Stream Study Site in the Second EIS or a Subsequent Environmental

REVIEW, AS APPIOPITALE. ....ccuveeeeeieeitesiiee et 4.3-9
4.3-3 Effects from Repair of the RWBT at Wawarsing ..........ccccccevveveieeieeriesnene. 4.3-10
4.3-3.1  Preliminary Assessment Of IMPaCTS..........ccooerererereniniseee e 4.3-10

4.3-3.2  Potential Approach for Detailed Assessment of Effects Within the Wawarsing
Study Area in the Second EIS or a Subsequent Environmental Review, As

F N o] 01 (0] ] T L= USSR 4.3-10

4.3-4 (00 004 111 [ S SRS 4.3-11
4.4: Effects from Tunnel UNWatering .........ccccoveiiiie it 4.4-1
4.4-1 INEFOAUCTION ..o 4.4-1

4.4-2 Effects on Natural Resources from Unwatering the RWBT at West Connection
Site, Dewatering of the RWBT, and Discharging to the Roseton
SEreamM STUAY SITE ..o e 4.4-2

TOC-22



Table of Contents

4.4-3 Effects on Natural Resources from Unwatering and Dewatering the RWBT and

Discharging to the HUdSON RIVET ..........cccviiiiieiicc e, 4.4-3
4.4-4  Potential Approach for Reassessment in Second EIS or a Subsequent

Environmental Review, AS APPropriate .........ccevveveieeieeie i s 4.4-4
4.4-5 @0 g Tod 11151 o] o LS SRS 4.4-5
4.5: Effects of ReServoir DrawdOWN ..........cccceoviiiieiiiciie et 4.5-1
4.5-1 L1000 Tod o] o ISR 4.5-1
4.5-2 Management of New York City’s Water Supply Operations.............cccceeveneen. 4.5-1
45-2.1  Water Supply Operations: Normal Conditions............c.cccceevvevviiciieiecnnns 4.5-2
Water Supply Relability .........cooiiiiiiiiiie e 4.5-2
Water Quality Reliability ..........ccooveiiiiicee e, 4.5-2
ENVIronmental ODJECTIVES. .......cooiiiiiiiiiee e 4.5-3
EConomic CONSIAEIALIONS .........ccvviiieiieiiccie et 4.5-3
45-2.2  Water Supply Operations: During Project 2B ..........cccccovvienenciencnenenn 4.5-4
Water Supply Reliability ..........ccoooiiiiiiiec e 4.5-4
Water Quality REHADTITY ........coviiiiiiiee e 4.5-4
Environmental Effects from Increased Drawdown of ReServoirs............ccccceeeenene 4.5-4

4.5-3 Potential Approach for Conducting a Detailed Analysis of Potential
Environmental Effects Due to Reservoir Drawdown............cccocevveveiiieneennn, 4.5-5
4.5-4 @0 o Tod 11151 o] o LS OSSP 4.5-5
4.6: Effects of Delaware Watershed Reservoir Releases..........c.cocovvevviveiiieie e veesienn, 4.6-1
4.6-1 L1 oo [0Tod 1 o] o ISR 4.6-1
4.6-2 Environmental Effects from Increased Reservoir Releases ...........ccccvevevvnnnnne 4.6-1

4.6-3 Potential Approach for Conducting a Detailed Analysis of Potential
Environmental Effects from Increased Reservoir Releases ...........cccccvevervnnnnne 4.6-2
4.6-4 [O0] 0 [0d [0 [0 3 OSBRSS SPSTRSSR 4.6-3

CHAPTER 5 PROBABLE IMPACTS OF BYPASS TUNNEL OPERATION

5.1 INEFOTUCTION ..ot et s e et e e re e te et e s seesreeeennes 5.1-1
5.1-1 L1000 Tod 1 o] o ISR 5.1-1
5.1-2 Methodology and Screening ASSESSMENTS .........ccvererierererireeieee e 5.1-2
5.1-2.1  Post-Construction CoNitioNS ...........cceevueiiieiieieerie e 5.1-2
5.1-2.2  SCreening ASSESSIMENTS ........coviireiiertiriiriieieeeesresee et ste st see e sbesneas 5.1-3
Neighborhood CharaCter............ccviieiiiiece e 5.1-3
Historic and Archaeological RESOUICES .........cccoviiiiiiiiriiriece e 5.1-3
Growth INAUCEMENT ... 5.1-3
Community FacilitieS and SErVICES ........ccooiiiiiiiiieeees s 5.1-4
Natural Resources and Water RESOUICES .........cueivverueiieiierieceesieesieseeseesaesreesreeeens 5.1-4
Hazardous MaterialS ..........couiiieiie et nrees 5.1-5
LI L 1S o To 1 7= U o o SO SSPP 5.1-5
AT QUETTEY . n e 5.1-5
Energy and Greenhouse Gas ANAlYSIS.........ccviieiieieiieie e 5.1-5
N[0 = USSP 5.1-5
SO WASEE ...ttt et et e e e e e sreeeeere e 5.1-6
Coastal ZoNe CONSISTENCY .........ceviiiiiieiiesie sttt 5.1-6
5.1-2.3  Detailed ASSESSIMENTS........cccveiieiiieieieeie e steeste e sre e se e e ae e e nne e 5.1-6

TOC-23



Water for the Future Program: Delaware Aqueduct Rondout-West Branch Tunnel Repair FEIS

5.2: Land Use, Zoning, Public Policy, and Open SPace ..........cccccveveiveveeiieieene e s 5.1-1
5.2-1 INEFOAUCTION ..ot 5.2-1
5.2-2 METNOUOIOFY ... 5.2-1
5.2-3 WS OF HUASON ....oviiiiiieieece et 5.2-1

5.2-3.1  Land Use and OPEN SPACE ......c.eiiriirieieierienie sttt 5.2-1
IR A A o 1 [ 1o USRS 5.2-2
5.2-3.3  PUBIIC PONICY ..o 5.2-3
5.2-4 EaSt OF HUASON ... 5.2-3
5.2-4.1  Land Use and OPEN SPACE ........eiuririeieieriesiesie sttt 5.2-3
5.2-4.2  Zoning and Code COMPHANCE .......cccveieiieiieeie e 5.2-4
5.2-4.3  PUBIIC PONICY ... 5.2-5
5.2-5 CONCIUSIONS ...ttt sttt 5.2-5
5.2-5.1  WESE OF HUASON......oouiiiiieiicie ettt 5.2-5
5.2-5.2  EASt OF HUASON ..ot 5.2-6

5.3: VISUAI CRAKACTET ........eiiiiie ettt ettt e et e s e nneanee s 5.3-1
5.3-1 L1000 ot o] o PR 5.3-1
5.3-2 /L=y aToTo (o] [0 0 |V USROS 5.3-1

5.3-2.1  ViSUAl CharaCter........ecueiieiieieieeiiesie ettt enee sttt ae e sne e 5.3-1
5.3-2.2  ShaOdOW SCreENING......ccveitieieiie ittt re e nne e 5.3-2
5.3-3 WESE OF HUGSON ...ttt 5.3-2
5.3-3.1  WeSt CONNECLION SITE.....ccviiiieiiiieiie ettt 5.3-2
5.3-3.2  SHUOY ABA .ottt 5.3-3
5.3-4 EaSt OF HUASON ... 5.3-4
5.3-4.1  EaSt CONNECLION SITE .....ccviiieiieeiesie ettt 5.3-4
5.3-4.2  SHUAY ATB8 ..oceeeceieiieee ettt sttt e ae e raenne s 5.3-4
5.3-5 [O0] 0 0] 111 [ 3 OSSO SSURSRSPR 5.3-5
5.3-5.1  WESE OF HUASON. ....cvviiiiiiiiiieceseee e 5.3-5
ST R T == TS o) il (116 o o USSR 5.3-6

5.4: S0CIoecoNOMIC CONAITIONS .......oiiiiieiiiieieie et et 5.4-1
5.4-1 INEFOTUCTION <. et 54-1
5.4-2 METNOUOIOFY ... 5.4-1
5.4-3 New York City Water Rate Structure and Water Rates ...........ccccecvevevvereannns 5.4-3

5.4-3.1  EXIStING CONUITIONS. ....ceiiiiiiiiiiiiiieieiee e 5.4-3
5.4-3.2  the Future Without the Bypass TUNNEl ...........cccveveiieiieie e, 5.4-3
5.4-3.3  Potential Increases in Water Rates During Bypass Tunnel Operation ....... 5.4-4
5.4-4 Upstate Water Rate Structure and Water Rates...........cccooveveiveieeveciesieseenns 5.4-5
5.4-4.1  EXIStING CONGITIONS. ....c.oiiiiitiiiiiiiiieieie e 5.4-5
5.4-4.2  the Future Without the Bypass TUNNEl ...........cccveveiieiieie e, 5.4-5
5.4-4.3  Potential Increases in Water Rates During Bypass Tunnel Operation ....... 5.4-6
5.4-5 CONCIUSIONS ...t bbbttt 5.4-6

5.5 INTFASTIUCTUIE ... bbbttt 5.5-1
5.5-1 INEFOTUCTION <. 5.5-1
5.5-2  MEthOdOIOGY ....eoveieiiiiieieie e 55-1

5.5-2.1  State REQUIATIONS .....cvoiviiiiiiiieieeeee s 5.5-2
New York State Department of Environmental Conservation ............ccccoccevvvereennnne 5.5-2
5.5-2.2  Local MUNICIPAIITIES .....ooviiiiiiieiiece e 5.5-3

TOC-24



Table of Contents

Town of Newburgh—West of HUASON ..o 5.5-3
Town of Wappinger—East of HUSON ...........cccooiiieiiiiccece e, 5.5-3
5.5-3 Evaluation of IMPACES..........cccoiiiiiiiiie e 5.5-3
5.5-3.1  WESE OF HUUSON. ....cvviiiiiiiciiesienie et 5.5-3
ST EC 7 == TS o) il (116 o o PSSP 5.5-4
5.5-4  CONCIUSION ..ottt sttt 5.5-5
5.6: PUBIIC HEAITN.......oeioee e 5.6-1
5.6-1 L1000 ot o] o TP 5.6-1
5.6-2 BAaCKGIOUNG ..ottt re e 5.6-1
5.6-3  Probable Impacts of Bypass Tunnel Operation............c.ccooevvririieiniencncneniens 5.6-2
5.6-3.1  Transportation, Air Quality, and NOISE.........cccccvevierieiieieceece e 5.6-2
5.6-3.2  HAazardous MaterialsS ...........cceviueiieieiieiieie e 5.6-2
5.6-3.3  Water SUPPIY USEIS ...cveeiiciii ettt 5.6-3
5.6-4 [©0] 0 0] 1113 [ o F OSSPSR 5.6-3
CHAPTER 6 CUMULATIVE EFFECTS OF THE WATER FOR THE
FUTURE PROGRADM ...ttt ettt sttt bbb bt s b et eb ettt e bt e sbe e sbe e saeenbeenteas 6.0-1
6.0-1 SUMIMAIY ..ttt bbbt e bt et e e sbe e et e e sae e e beesnn e et e e erneenees 6.0-1
CHAPTER 7 ALTERNATIVES
7.0-1 L1000 ot o] o PR 7.0-1
7.0-1.1  Purpose of Alternatives ANalySiS.........cccevveieiieieeie e, 7.0-1
7.0-1.2  Alternatives to Be ANalyzed ...........cccooiiiiiniiiieseeeee e 7.0-2
Alternatives to the Water for the Future Program ..........ccccccvvveveiieiieeineiecieseenns 7.0-2
AREINALIVES T0 PrOJECT 1 ..o 7.0-3
7.0-1.3  Summary Comparison of AIErnatives............ccceeeveeieeiesiie i 7.0-4
7.0-2  Alternatives to the Water for the Future Program.............ccooevvienincninnninnnnn, 7.0-7
7.0-2.1  NO ACHION AIEINALIVE.......coviiiiiiieeee s 7.0-7
Description of the No Action AIEINAtIVE..........ccoviiiiiiiieeee e 7.0-7
Assessment of the NO Action AIEINALIVE..........cccveieiireie i 7.0-7
7.0-2.2  Tunnel Repair AREINALIVES ........cccoiiiiiieieiesee e 7.0-7
Description of the Tunnel Repair AIRErNAtiVES ...........ccccevevieiievieie e 7.0-7
Assessment of the Tunnel Repair AIErnNatives..........ccoevviiriiinieicicesc e 7.0-9
7.0-2.3  Modified Project 2B Alternative — Completed in Multiple Intervals....... 7.0-10
Description of the Modified Project 2B Alternative...........cccoovvvienenincncncnienn, 7.0-10
Assessment of the Modified Project 2B Alternative ...........ccccceveveeveiieieeneennenn, 7.0-10
7.0-2.4  Wawarsing Bypass Tunnel AIternative ...........cccoovvvviviienencnc e 7.0-11
Description of the Wawarsing Bypass Tunnel Alternative ............cccccccocevveinenee, 7.0-11
Assessment of the Wawarsing Bypass Tunnel Alternative ...........ccccooeveniinnnnn. 7.0-11
7.0-25  Third Aqueduct AIEINALIVE ........c.ccveiieieiieie e 7.0-11
Description of the Third Aqueduct ARErNAtiVe .........cccooceviiiiinieeee e 7.0-11
Assessment of the Third Aqueduct Alternative...........cccoveveveveiieiecce e 7.0-12
7.0-3  AErnatives t0 PrOJECE L.......cocoiiiiiiiiiisieieieese e 7.0-12
7.0-3.1  Design AEINatiVES........coveiieieeieciese e sae e eneas 7.0-12
Description of the Design AIternatiVes. ..o 7.0-12
Assessment of the Design AIEINAtIVES .........cccvevveieiie e 7.0-14
7.0-3.2  Construction AIEINALIVES ........cccueiiriiriiiieie et 7.0-17

TOC-25



Water for the Future Program: Delaware Aqueduct Rondout-West Branch Tunnel Repair FEIS

Description of the Construction AREIrNAtIVES ..........ccccceieiiiiniineee e 7.0-17
Assessment of the Construction AIernatives.........ccccocvvveiveie s 7.0-19

7.0-3.3  Impact Reduction AIErNatiVe ...........cceveieieiine e 7.0-21

7.0-4 Other AREINALIVES .......ocveeiece et 7.0-22
7.0-4.1  Concrete Batch Plant on East Connection Site..........c.ccovcvvvevieereseennene. 7.0-22
7.0-4.2  Tunnel Alignment AREINAtIVES..........ccccveiiiiieiiece e 7.0-23
CHAPTER 8 UNAVOIDABLE ADVERSE IMPACTS ...ttt 8.0-1
8.0-1 INEFOAUCTION ... re e 8.0-1
8.0-2 Neighborhood CharaCter ............cecveeiieieeie e 8.0-2
8.0-3 Bl oL S o Jo] g = U1 o] o SRR 8.0-2
8.0-4 N0 S USSR 8.0-2
CHAPTER 9 IRRETRIEVABLE AND IRREVERSIBLE COMMITMENT OF RESOURCES........ 9.0-1
CHAPTER 10 RESPONSE TO COMMENTS ...t 10.0-1
TECHNICAL APPENDICES [INCLUDED ON ENCLOSED CD]

Appendix 2.5, Historic and Archaeological Resources
Appendix 2.8, Natural Resources and Water Resources
Appendix 2.10, Transportation
Appendix 2.11, Air Quality
Appendix 2.13, Noise
Appendix 2.14, Infrastructure
Appendix 2.19, Mitigation

2.19-1, Transportation

2.19-2, Conceptual Noise Mitigation Plan
Appendix 10.1, Response to Comments

TOC-26



Table of Contents

List of Tables

S-1 West Connection Site ConStruction ACHIVILY .........ccccvvivieieieieieeees e ES-9
S-2 East Connection Site Construction ACHIVILY ........cccocveiiieieeieiee e ES-11
S-3 Summary of Key Project 1 EIemMEeNtS........cccooviiriiiiieie e ES-13
S-4 Potential Major Permits, Approvals, Consultation, and Coordination—

Project 1: Shaft and Bypass Tunnel CONStruCtion ............cccevveverieeneerieseeseanenn ES-19
S-5 Potential Major Permits, Approvals, Consultation, and Coordination—

Project 2A: Water Supply System Augmentation and Improvement................... ES-21
S-6 Potential Major Permits, Approvals, Consultation, and Coordination—

Project 2B: Bypass Tunnel Connection and RWBT Inspection and Repair,

INCIUAING WAWAISING .....eeveiieiiieie ettt re e ra e sre e e sneenne s Es-22
S-7 Summary of Project 1 Temporary Significant Adverse Impacts

and Mitigation IMEASUIES..........eciveiieieeie ettt et e sreesre e ES-24
S-8 Alternatives to the Proposed Program ...........cccoeiiriiinieieiene e ES-27
S-9 AIErNatives t0 PrOJECT L......cciiviiieii et ES-29
1-1 Summary of Key Project 1 EIEMENtS.........cccoviiiiiiiiiieeee e 1.0-12
1-2 Potential Major Permits, Approvals, Consultation, and Coordination—

Project 1: Shaft and Bypass Tunnel CONStruCtion .............ccocceeveneeneniieneenieeene 1.0-28
1-3 Potential Major Permits, Approvals, Consultation, and Coordination—

Project 2A: Water Supply System Augmentation and Improvement................... 1.0-30
1-4 Potential Major Permits, Approvals, Consultation, and Coordination—

Project 2B: Bypass Tunnel Connection and RWBT Inspection and Repair,

INCIUAING WAWAISING ...ttt te e sne e e 1.0-31
2.1-1 West Connection Site: HOurs 0Ff WOrK ... 2.1-11
2.1-2 West Connection Site: Maximum Average Trucks Trips by Construction Phase ... 2.1-12
2.1-3 West Connection Site: Maximum Estimated Workers (by Phase) ...........cccccceu.. 2.1-13
2.1-4 East Connection Site: HOUrs 0f WOTK.........ccccoiiiiiiiiiiiineiseeee s 2.1-19
2.1-5 Maximum Average Truck Trips by Construction Phase ..........cccccoovviviininnnene. 2.1-20
2.1-6 East Connection Site: Maximum Estimated Workers (by Phase) ...........ccccceu.e.. 2.1-21
2.5-1 Vibration-Induced Risk Criteria for Buildings .........ccccooiiiiiiiiniiie e 2.5-18

TOC-27



Water for the Future Program: Delaware Aqueduct Rondout-West Branch Tunnel Repair FEIS

2.6-1

2.6-2

2.8-1

2.8-2

2.8-3
2.8-4

2.8-5

2.8-6

2.8-7

2.8-8

2.10-1
2.10-2
2.10-3
2.10-4
2.10-5

2.10-6
2.10-7

2.10-8

2.10-9

2.10-10
2.10-11
2.10-12

2.10-13

Employment and Economic Benefits from Project 1
Phase 1: Site Preparation and Phase 2: Shaft Construction.............c.ccccecevvieieennene 2.6-5

Employment and Economic Benefits from Phase 3: Tunnel Construction and
Phase 4: Bypass Tunnel Lining, Project 1 Demobilization,

and Preparation fOr PrOJECE 2B ...........ooiiiiiiiiiiieieese e 2.6-7
Summary of Field Efforts Conducted Within the Study Areas for the Natural
RESOUICES ASSESSIMENT .....eeiiiiiiiiie ittt e s neeas 2.8-5
Wetland Vegetation Observed Within the Western, Central, and Eastern Wetlands
Within the West CONNECLION SITe........c.cooveiiiieiieie e 2.8-17
Water Quality Standards for NYSDEC Class C Waters..........ccocevvevveieeieeriennn, 2.8-19
Potential Indiana Bat Summer Roosting Habitat Trees Observed on West Connection
R 1 ST URORRS 2.8-30
Wetland Vegetation Observed Within the Wetlands Within the Roseton Stream Study
R 1 ST URORRS 2.8-43

Water Quality Standards for NYSDEC Class A Waters in 6 NYCRR §703 vs. Actual
Measurements for the Lower Hudson Near the East of Hudson Study Area........ 2.8-84

Summary of Federally Managed Species with EFH Designations in the East of

HUASON SEUAY AT ......cuiiiiiiiciece ettt sre e ens 2.8-88
Potential Indiana Bat Summer Roosting Habitat Trees Observed on East Connection

R 1 RSO PTT U R USRS 2.8-95
LOS Criteria for Signalized INterseCtions..........cccoovveririnininiee s 2.10-4
LOS Criteria for Unsignalized INtersections............ccccovvevvevesiieinesesiee s e 2.10-5
2010 Existing Conditions Los Summary, West of Hudson Study Area............. 2.10-13
West of Hudson Study Area Accident SUMMArY .........ccccoveveivieieeveeieseeseeien 2.10-16
2010 Existing and 2015 Future Without Project 1 Conditions | LOS Summary

West 0f HUASON STUAY AFEa ......c.eeveiiieiieeie et 2.10-19
Trip Generation - West of Hudson Study Area ..o 2.10-24
2015 Future Without Project 1 and 2015 Future with Project 1 Conditions LOS
Summary - West of Hudson Study Area...........ccooeieriiiieiininieeesese s 2.10-27
Duration of Impacts Near West Connection Site with Peak Trucks

West of HUASON STUAY ATE& .......oouiiiieiiiiiieierese e 2.10-30
Comparison of DEIS Existing Traffic Volumes and ATR Data......................... 2.10-31
2010 Existing Conditions Los Summary, East of Hudson Study Area............... 2.10-33
East of Hudson Study Area Accident SUMMArY..........ccccovveveiiieiievr e 2.10-38
2010 Existing and 2015 Future Without Project 1 Conditions LOS Summary

East of HUASON StUAY ATa.........ccuiiiiiicie e 2.10-43
Trip Generation - East of Hudson Study Area............ccocooviineinincnscnees 2.10-53

TOC-28



Table of Contents

2.10-14a

2.10-14b

2.10-14c

2.10-14d
2.10-15

2.11-1
2.11-2

2.11-3

2.11-4

2.11-5

2.11-6
2.11-7
2.11-8
2.11-9
2.11-10

2.11-11

2.11-12

2.11-13

2.11-14

2.11-15

2.11-16

2015 Future Without Project 1 and 2015 Future with Project 1 Conditions LOS

Summary | East of Hudson Study Area—Scenario 1 .........ccccceevevveveciecinesnene, 2.10-57
2015 Future Without Project 1 and 2015 Future with Project 1 Conditions LOS
Summary East of Hudson Study Area | SCENArio 2 .......ccccveveevveieieesecieseene. 2.10-61
2015 Future Without Project 1 and 2015 Future with Project 1 Conditions LOS
Summary East of Hudson Study Area | SCENario 3 ........ccccevvevveievvesie e, 2.10-66
Vehicular Queuing Analysis - East of Hudson Study Area.........cccccevevveiennnne 2.10-71
Duration of Impacts Near East Connection Site with Peak Trucks

East of HUASON STUAY ATA.......ccuoiiiiiiiiiiieieeieie e 2.10-74
National Ambient Air Quality Standards (NAAQS) ......cccevevievveieceece e 2.11-7
Construction Schedule for Reasonable Worst-Case Scenarios

at the West CONNECLION SITE.........ccuiiiiieeie e 2.11-12
Construction Schedule for Reasonable Worst-Case Scenarios

at the East CONNECLION SItE ........cccouiiiiiiee st 2.11-13
Estimated Construction Equipment Data for Site Preparation and

Tunnel Excavation at the West Connection Site..........cccccevevieeveecececce e, 2.11-14
Estimated Construction Equipment Data for Site Preparation/Shaft

Construction and Tunnel Excavation at the East Connection Site .................... 2.11-15
Background Air Quality Data for ANalySes. ..o 2.11-21
Representative Monitored Ambient Air Quality Data...........c.cccccvevviieiveieennnn, 2.11-21

Mobile Source Analysis Intersection Locations in the West of Hudson Study Area.2.11-25
Mobile Source Analysis Intersection Locations in the East of Hudson Study Area..2.11-25
Maximum Predicted Existing 8-Hour Average CO Concentrations for 2010,

West 0f HUASON STUAY AFEa .....cc.eeveiieiieeie et 2.11-26
Future Without Project 1 Mobile Source Co Concentrations (PPM),

West 0f HUASON STUAY AFEa .....cc.eeveiiiiiieeie et 2.11-27
Future Without Project 1 Mobile Source PMyq 24-Hour Concentrations (ug/m°),

West of HUASON STUAY ATFA........cceeieiiecieeie e 2.11-27
Future Without Project 1 Mobile Source PM; s 24-Hour and Annual

Concentrations (Ug/m?), West of HUASON Study Ar€a............coevevvereeerrreenrnnes 2.11-28
Maximum Predicted Total Concentrations for Construction Activities

During Site Preparation, West of Hudson Study Area ...........ccccccvevevveieiiennen, 2.11-30
Maximum Predicted Total Concentrations for Construction Activities

During Bypass Tunnel Excavation, West of Hudson Study Area...................... 2.11-30

Maximum Predicted Total Concentrations for the Concrete Batch Plant,
West 0f HUASON STUAY AF€a ......c.eeveiiieiieeie e 2.11-31

TOC-29



Water for the Future Program: Delaware Aqueduct Rondout-West Branch Tunnel Repair FEIS

2.11-17

2.11-18

2.11-19

2.11-20

2.11-21

2.11-22

2.11-23

2.11-24

2.11-25

2.11-26

2.11-27

2.11-28

2.11-29

2.11-30

2.11-31

2.11-32

2.11-33

2.11-34

2.11-35

Maximum Predicted Total Cumulative Concentrations for the Bypass Tunnel

Excavation and the Concrete Batch Plant, West of Hudson Study Area............ 2.11-32
Future with Project 1 Mobile Source Co Concentrations (PPM)

for Construction Activities, West of Hudson Study Area..........cccccceeveevveiiennnene 2.11-32
Mobile Source 8-Hour Co Concentrations (PPM) and CEQR De Minimis

Criteria, West of Hudson Study Area ..........ccccceceeiieie e 2.11-33
Build Maximum Predicted 24-Hour Average PM;q Concentrations (ng/m®),

West of HUASON STUAY AF€a ......c.eeveiieiieeie et 2.11-33
Build Maximum Predicted 24-Hour Average PM, s Concentrations (ug/m?),

West of HUASON STUAY AF€a ......cveeveiiieiieeie et 2.11-34
Build Maximum Predicted Annual Average PM, s Concentrations (ug/m?),

West 0f HUASON STUAY AF€a ......c.eeveiiieiieeie e 2.11-34
Maximum Predicted Total Cumulative Concentrations from the

Stationary and Mobile Source Analyses, West of Hudson Study Area.............. 2.11-34
Maximum Predicted Existing 8-Hour Average CO Concentrations for 2010,

East of HUASON StUAY ATa.........ccuiiviiiicie e 2.11-35
Future Without Project 1 Mobile Source CO Concentrations (PPM), East

Of HUASON STUAY ATEA.......couiiieciiiiece e 2.11-36
Future Without Project 1 Mobile Source PM;o 24-Hour Concentrations (ug/m?),

East of HUASON StUAY ATa.........ccueiiiiicie e 2.11-37
Future Without Project 1 Mobile Source PM; s 24-Hour and Annual

Concentrations (Ug/m?), East of HUdSON Study Area............ocovvveveervveerenrerennne. 2.11-37
Maximum Predicted Total Concentrations for Construction Activities During

Site Preparation, East of Hudson Study Area...........cccecveveiieviece e 2.11-39
Maximum Predicted Total Concentrations for Construction Activities During

Bypass Tunnel Excavation, East of Hudson Study Area............ccccocvevviveieennene 2.11-39
Future with Project 1 Mobile Source Co Concentrations (PPM) for

Construction Activities, East of Hudson Study Area...........ccccvveveieeieciiesneenen. 2.11-41
Mobile Source 8-Hour Co Concentrations (PPM) and CEQR De Minimis Criteria,
East of HUASON StUAY ATa.........ccueiiiiicie e 2.11-41
Build Maximum Predicted 24-Hour Average PM;q Concentrations (ng/m®),

East of HUASON StUAY ATa.........ccueiuieiicie e 2.11-41
Build Maximum Predicted 24-Hour Average PM, s Concentrations (ug/m?),

East of HUASON StUAY ATa.........ccuiiiiiicie e 2.11-42
Build Maximum Predicted Annual Average PM, s Concentrations (ug/m?),

East of HUASON StUAY ATa.........ccueiieiicie e 2.11-42
Maximum Predicted Total Cumulative Concentrations from the Stationary

and Mobile Source Analyses, East of Hudson Study Area..........ccccccvevevvennne. 2.11-42

TOC-30



Table of Contents

2.12-1
2.12-2
2.12-3
2.13-1
2.13-2
2.13-3
2.13-4
2.13-5
2.13-6
2.13-7
2.13-8
2.13-9
2.13-10
2.13-11

2.13-12

2.13-13

2.13-14
2.13-15

2.13-16

2.13-17

2.14-1
2.14-2
2.14-3
2.14-4
2.14-5
2.14-6
2.19-1

Global Warming Potential (GWP) for Major GHGS .........c.ccoovviiiieiinencseie 2.12-3
Total Construction Truck Trips and DiStanCeS ..........ccevvereiieeieerieeieseese e 2.12-8
Greenhouse Gas EMISSIONS. .....cc.viuiiieiieieiiesieeiesee e eee e siee e eneesreesae e sseeees 2.12-10
CommON NOISE LEVEIS......cooiiiiiiieeeeeee e 2.13-3
Average Ability to Perceive Changes in Noise Levels..........ccccooviiiiiiicnenn, 2.13-4

Town of Newburgh Maximum Sound Pressure Levels by Time and Zoning District 2.13-6
Wappinger Town Code Maximum Permitted Sound Levels (“Old” Octave Bands) ..2.13-7

Wappinger Town Code Maximum Permitted Sound Levels.........c..ccccccevveiieennnne 2.13-7
CEQR Noise Level Impact Guidelines (in dBA).........ccvviiiieieieienec e 2.13-8
Construction Equipment Noise EmIsSion LEVEIS .........cccccovveveiveiieie e 2.13-9
Discrete Noise Receptor Sites Near the West Connection Site............cccceveeene 2.13-13
Discrete Noise Receptor Sites Near the East Connection Site ...........c..ccccveeneen. 2.13-14
West Connection Site Existing Noise Levels (in dBA) ... 2.13-22
Leq 1-Hour Noise Levels (in dBA) with Construction of Project 1,

West Connection Site, Worst-Case Period First Shift (7 AM to 3 PM) ............. 2.13-25

Leq 1-Hour Noise Levels (in dBA) with Construction of Project 1,
West Connection Site, Worst-Case Period Second Shift (3 PM to 11 PM) ....... 2.13-25

Leq 1-Hour Noise Levels (in dBA) with Construction of Project 1,

West Connection Site, Worst-Case Period Third Shift (11 PM to 7 AM).......... 2.13-26
East Connection Site Existing Noise Levels (in dBA) .......ccccooevvvevviveiveieens 2.13-32
Leq 1-Hour Noise Levels (in dBA) with Construction of Project 1,

East Connection Site, Worst-Case Period First Shift (7 AM to 3 PM)............... 2.13-35
Leq 1-Hour Noise Levels (in dBA) with Construction of Project 1, Worst-Case

Period Second Shift (3 PM t0 11 PM) ...ccoviiiiiiiieieceee e 2.13-36
Leq 1-Hour Noise Levels (in dBA) with Construction of Project 1,

East Connection Site, Worst-Case Period Third Shift (11 PMto7 AM).......... 2.13-37
NYSDEC Uniform Sizing Criteria.........coooviiiiriieieienese s 2.14-4
RAINTAH VAIUES.......oviieiiiieee e s 2.14-5
Summary of Soils Present at West Connection Site..........ccovevverviiennieriesennnnnn, 2.14-7
EFfIUENT PAramMEterS. ... ..o 2.14-11
Summary of Soils Present at East Connection Site .........ccccovvvveveiienesveseene. 2.14-17
EFfIUENT PArameters.......c.ooi i 2.14-20

2015 Future Without Project 1, Future with Project 1, and Future with Project 1 with
Mitigation Conditions LOS Summary—West of Hudson Study Area, AM Peak Hour
(7215 AM = 8:15 AM) ..ot 2.19-6

TOC-31



Water for the Future Program: Delaware Aqueduct Rondout-West Branch Tunnel Repair FEIS

2.19-2

2.19-3

2.19-4

3.3-1

3.4-1

3.5-1

3.6-1
4.1-1

4.2-1
4.2-2
4.2-3

4.2-4

4.2-5

4.2-6

4.2-7

4.2-8

4.2-9

4.2-10

4.2-11

2015 Future Without Project 1, Future with Project 1, and Future with Project 1 with
Mitigation Conditions LOS Summary—West of Hudson Study Area, PM Peak Hour
(4:30 PM = 5:30 PM) ..o s ssess s sssnss s ssssesnses s 2.19-7

2015 Future Without Project 1, Future with Project 1, and Future with Project 1 with
Mitigation Conditions LOS Summary—East of Hudson Study Area, AM Peak Hour
(7:15 AM = 8:15 AM) .ottt 2.19-11

2015 Future Without Project 1, Future with Project 1, and Future with Project 1 with
Mitigation Conditions LOS Summary—East of Hudson Study Area, PM Peak Hour

(4:30 PM = 5:30 PM) ..ot seeess st snesn s 2.19-12
Summary of Agencies to Coordinate with on Permits and Approvals for the

Catskill Aqueduct OPtIMIZALION ..........ccoiiiiiiiieieee e 3.3-9
Summary of Agencies to Coordinate with on Permits and Approvals for the

Catskill Aqueduct OPtIMIZALION ..........ccooiiiiiiieeee e 3.4-7
Anticipated Agencies to Coordinate with for Permits and Approvals for

Proposed New Jersey INtercoONNECtiON ...........cooeiiriririeieieiese e, 3.5-8

Anticipated Permits and Approvals for Proposed Nassau County Interconnection...... 3.6-6

Potential Major Permits, Approvals, Consultation, and Coordination—Project 2B: Bypass
Tunnel Connection and RWBT Inspection and Repair, including Wawarsing............. 4.1-3

West Connection Site: Maximum Estimated Workers for the Connection Phase..4.2-4
East Connection Site: Maximum Estimated Workers for the Connection Phase ... 4.2-5
Project 2B Extended Duration of Impacts Near West Connection Site— West of

HUASON SEUAY ATE@......cviiiiiieeie ettt e raenre e 4.2-8
Estimated Construction Equipment Data for the Connection Phase at the West
CONNEBCHION SITE .. .eviieiticiieiieiee ettt b e 4.2-10
Leq 1-Hour Noise Levels (in dBA) with Construction of Project 2B, West Connection
Site, Worst-Case Period First Shift (7 AMt03PM )....cccooveiviiiiieiecc e 4.2-10
Leq 1-Hour Noise Levels (in dBA) with Construction of Project 2B, West Connection
Site, Worst-Case Period Second Shift (3PM to 11 PM) ......ccccovevviieiiciieiee, 4.2-11
Leq 1-Hour Noise Levels (in dBA) with Construction of Project 2B, West Connection
Site, Worst-Case Period Third Shift (1L PMt07 AM) ....cooveieiieiieeccceecees 4.2-11
Project 2B Extended Duration of Impacts Near the East Connection Site— East of
HUASON SEUAY ATE@......cviiiiiieeiiece ettt st et sre e ens 4.2-16
Estimated Construction Equipment Data for the Connection Phase at the East
CONNEBCHION SITE .. .ottt b et b e 4.2-17
Leq 1-Hour Noise Levels (in dBA) with Construction of Project 2B, East Connection
Site, Worst-Case Period First Shift (7 AMt0 3PM).....cccccoviveiiviiicicece e, 4.2-19
Leq 1-Hour Noise Levels (in dBA) with Construction of Project 2B, East Connection
Site, Worst-Case Period Second Shift (3PM to 11 PM) ......cccoovveiveieiiciieceen, 4.2-20

TOC-32



Table of Contents

4.2-12

5.2-1
5.2-2
5.4-1

5.4-2

7-2
10-1

Leq 1-Hour Noise Levels (in dBA) with Construction of Project 2B, East Connection

Site, Worst-Case Period Third Shift (1L PMt07 AM) ....coveieiieiieeccceees 4.2-20
Bulk Requirements for Public Utility Structures and Rights-of-Way .................... 5.2-3
Dimensional Regulations of the R-80 DiStriCt...........cccccoeveiiieieiieieececc e 5.2-4

Estimated Average Water Charge for New York City Households with the Bypass
I =] TSP 5.4-5

Estimated Average Water Charge for Upstate Households with the Bypass Tunnel ... 5.4-6

Alternatives to the Proposed Program .........ccccccveieieeieiiie i e 7.0-4
AREINALIVES T0 PrOJECT Lo 7.0-5
Accident Analysis—NYSDOT 2010 Priority Investigation Locations Near the
(00 o]0 T=Tod 1o ST 1 1SR 10.0-106

TOC-33



Water for the Future Program: Delaware Aqueduct Rondout-West Branch Tunnel Repair FEIS

List of Figures

S-10
S-11
S-12
S-13
S-14
S-15

S-16

S-17
S-18
S-19
S-20
1-1
1-2

Following
Page
PrOJECE LOCALION ...ttt ES-1
Water SUPPIY SYSTEM.....eiiieiieieie ittt sae e ens ES-5
Rondout-West Branch TUNNEI ..o ES-5
Project 1: Shaft and Bypass Tunnel ConStruction ...........cccccccevvveveeiieieese e, ES-7
Bypass Tunnel: Major Components (Ilustrative VIEW)........ccccooovevvrieeienresiennnnnn ES-7*
West Connection Site: EXisting Conditions............ccevviieiieeieiie e ES-7
East Connection Site: EXiSting CONAItIONS .........cooviiiiiiiiiieieeeese e ES-8
Construction Schedule and WOrk HOUFS..........cocoiiiiiiiiiinineeee e ES-8
West Connection Site, Phase 1: Site Preparation (Demolition and Clearing)......... ES-8
West Connection Site, Phase 1: Site Preparation (Site Infrastructure)................... ES-8
West Connection Site, Phase 2: Shaft Construction ...........ccccvevvveieiicciee e ES-8
West Connection Site, Phase 3: Bypass Tunnel Excavation .............ccccceecvevveinnenne. ES-8
West Connection Site, Phase 4: Bypass Tunnel Lining........cccocovvenininiiiiinnennns ES-9
East Connection Site, Phase 1: Site Preparation (Demolition and Clearing) ...... ES-10"
East Connection Site, Phase 1: Site Preparation (Site infrastructure) and Phase 2:
SHaft CONSLIUCTION .......vovveoeeeeeeeeeeeseeee sttt ES-10
East Connection Site, Phase 3: Bypass Tunnel Excavation and Phase 4: Bypass
Tunnel Lining, Project 1 Demobilization, and Preparation for Project 2B ......... ES-10"
West Connection Site: Water Main Extension and Dewatering Pipeline.............. ES-14
Water Supply System Augmentation and Improvement ...........ccccceeeevveieeiieennenn, ES-15
West Connection Site: Post CONStrUCtion Plan.............cc.ooeveevvveevseseeseseeeeis ES-17
East Connection Site: Proposed Site Restoration Plan (lllustrative) ................... ES-18!
PrOJECE LOCALION ...ttt bbbt 1.0-1
Water SUPPIY SYSEEM ... ..iiiieiiiieiiece ettt e re s 1.0-3

! This graphic has been revised for the FEIS.

TOC-34



Table of Contents

Rondout-West Branch TUNNEI ..........oooioiieieeececee e 1.0-4
Approximate Area of Wawarsing Crossing: Aerial VIeW ..........ccccceeveiieieeieennne, 1.0-5
Approximate Area of Roseton Crossing: Aerial VIEW ........cccoevevenininiiniieienen, 1.0-5
Project 1: Shaft and Bypass Tunnel CONStruction ............cccoceveeveiieseeveseeseenns 1.0-9
Bypass Tunnel: Major Components (Illustrative VIeW).........c.ccoovvvvieienciennninns 1.0-9?
West Connection Site: EXisting Conditions............cccvevviieveeie i 1.0-11
West Connection Site: Major Construction Elements............c.ccocvvvvvieiviininenee. 1.0-11

West Connection Site: Proposed Site Driveway and Off-Site Improvements...... 1.0-13

West Connection Site: Water Main Extension and Dewatering Pipeline............. 1.0-14
East Connection Site: EXisting ConditionsS...........cccovevveieiieie e 1.0-17
East Connection Site: Main Construction Elements...........cccccooeviiiiininnniene, 1.0-172
Water Supply System Augmentation and Improvement ...........ccccccoeveeeveeieennns 1.0-20
West Connection Site: Post CONStrUCtION PIan.............cc.co.eveeveeeevnrssesneenennens. 1.0-25
East Connection Site: Proposed Site Restoration Plan (lllustrative) ................... 1.0-26°
Construction Schedule and WOrk HOUIS..........coooviiriieneiie e 2.1-2

West Connection Site, Phase 1: Site Preparation (Demolition and Clearing) ........ 2.1-2
West Connection Site, Phase 1: Site Preparation (Site Infrastructure)................... 2.1-2
West Connection Site, Phase 1: Site Preparation Grading Sections—View A ...... 2.1-3
West Connection Site, Phase 1: Site Preparation Grading Sections—View B....... 2.1-3
West Connection Site, Phase 1: Site Preparation Grading Sections—View C....... 2.1-3

West Connection Site: Proposed Site DIiVEWAY .........ccccoererirerininienenese e 2.1-4
West Connection Site: Water Main Extension and Dewatering Pipeline.............. 2.1-6°
West Connection Site, Phase 2: Shaft Construction ............c.ccocevvviiieienencnennn, 2.1-6
West Connection Site, Phase 3: Bypass Tunnel Excavation ..............ccccceecveiienenn, 2.1-8
Bypass Tunnel: Major Components (Illustrative VIeW)...........ccoovoveieienciennninns 2.1-9°
West Connection Site, Phase 4: Bypass Tunnel Lining..........cccccovevveveiiieieennn, 2.1-10

East Connection Site, Phase 1: Site Preparation (Demolition and Clearing) ...... 2.1-13?
East Connection Site, Phase 1: Site Preparation (Site infrastructure) and Phase 2:

SHAFt CONSITUCTION ......eoevee sttt 2.1-13?
East Connection Site, Phase 3: Bypass Tunnel Excavation and Phase 4: Bypass
Tunnel Lining, Project 1 Demobilization, and Preparation for Project 2B ......... 2.1-17°

% This graphic has been revised for the FEIS.

TOC-35



Water for the Future Program: Delaware Aqueduct Rondout-West Branch Tunnel Repair FEIS

2.2-1
2.2-2
2.3-1
2.3-2
2.3.3

2.4-1
2.4-2
2.4-3
2.4-4
2.4-5
2.4-6
2.4-7
2.4-8
2.4-9
2.4-10
2.4-11
2.4-12
2.4-13

2.4-14
2.5-1
2.5-2

2.5-3

2.5-4
2.5-5
2.5-6
2.5-7
2.8-1
2.8-2

EXISTING LANG USE.....oviiiiiiieiitiseeeee st 2.2-1
LY Lo 740 1T USSP 2.2-3
West Connection Site: Neighborhood Character Study Area...........ccccocevvieriennnne 2.3-2
East Connection Site: Neighborhood Character Study Area..........cccccveveviveieennene 2.3-2
East Connection Site: Area of Temporary Significant Adverse Neighborhood
Character IMPACT.........c.coiiiiiee et 2.3-10
Study Area and Photograph LOCALIONS ..........cceveieiienieiiienisesceeeeeee e 2.4-7
Visual PROtOGraphS ........oovveiiic et 2.4-8
Visual Photographs .........ooveiiiiiii e 2.4-8
Shaft 5B Construction Rendering: View of Site from New Access Driveway .....2.4-9°
Shaft 5B Construction Rendering: Overview of West Connection Site................ 2.4-9°
West Connection Site: Proposed Lighting Plan...........cccccoeveiiiveiicieececeiee, 2.4-10
Construction Rendering: View of West Connection Site from Route 9W .......... 2.4-113
Visual PROtOGIapRS ........ocvveiiee e 2.4-11
Visual Photographs .........ooveiiiiiiiseee s 2.4-12
Visual PROtOGIapNS ........ocvieiice et 2.4-12
Construction Rendering: Overview of East Connection Site ...........cccccvvvvevvennns 2.4-13°
East Connection Site: Proposed Lighting Plan ............ccccooevveiiiie i 2.4-14
View into East Connection Site from Hudson River/Railroad Tracks on Western
PIOPEITY LLINE ..ottt en e en e 2.4-15°
View into East Connection Site from River Road............cccoovvivvieiieieieiieen, 2.4-15°
West Connection Site and Dewatering Pipeline: Potential Historic Resources ....2.5-5°
West Connection Site: Dewatering Pipeline, Potential Historic Resources,

5495 ROULE OW ....ooovvevivaiisiesesis st 2.5-7°
West Connection Site: Dewatering Pipeline, Potential Historic Resources,

51 Old POSE ROAG .....evovvvvevvivaiisiisiis st 2.5-7°
West Connection Site: Dewatering Pipeline, Potential Historic Resources........... 2.5-8°
Areas of Archaeological SENSItIVILY ..........cccccveiiiiieiie e 2.5-11
East Connection Site: Potential HiStoric RESOUICES ..........covevvevieiiiieninieieene, 2.5-20°
East Connection Site: Potential Historic Resources, 225 River Road North....... 2.5-20°
West Of HUASON STUAY ATB& .......oviiiiiiieieee e 2.8-2
East Connection Site: USGS Map ......cccccvevieiieeiiiic et 2.8-3

® This graphic has been revised for the FEIS.

TOC-36



Table of Contents

2.8-3

2.8-4

2.8-5

2.8-6

2.8-7a
2.8-7h
2.8-7¢
2.8-8a
2.8-8b
2.8-8¢
2.8-8d
2.8-8¢
2.8-8f
2.8-8
2.8-8h
2.8-9a
2.8-9b
2.8-9¢
2.8-10

2.8-11a
2.8-11b
2.8-11c
2.8-11d
2.8-12a
2.8-12b
2.8-12c
2.8-12d
2.8-13

2.8-14

2.8-15

West Connection Site and Stream Study Area USGS Map.......ccccoevvieicicnnnnne 2.8-12
Soil Boundaries West 0f HUASON ..o 2.8-14
West Connection Site: FEMA FIoodplains..........c.cooviiiiiiinincsencseseeeeiees 2.8-16
West Connection Site: Flagged Wetlands............ccccooceiieiieiiiicieecce e, 2.8-16*
Western Wetland Delineation Photographs...........ccceoeieieniniieniniseeeee, 2.8-17
Western Wetland Delineation Photographs..........ccccccevveveiiciicvi e 2.8-17
Western Wetland Delineation Photographs...........ccccoeieieneniieniiiseeeee, 2.8-17
Central Wetland Delineation Photographs...........cccccevviiiiieie i 2.8-18
Central Wetland Delineation Photographs. ... 2.8-18
Central Wetland Delineation Photographs...........cccccevveiiiieie e 2.8-18
Central Wetland Delineation Photographs..........cccoovveiiiiniiinicceecse 2.8-18
Central Wetland Delineation Photographs...........cccccevviiiiieie e 2.8-18
Central Wetland Delineation Photographs..........cccoeviiiiiiiiicecce 2.8-18
Central Wetland Delineation Photographs............cccceveieieeie e 2.8-18
Central Wetland Delineation Photographs. ... 2.8-18
Eastern Wetland Delineation Photographs ..o 2.8-18
Eastern Wetland Delineation Photographs ... 2.8-18
Eastern Wetland Delineation Photographs ... 2.8-18
West Connection Site Preliminary Area of Disturbance, Existing Habitats and

Potential Indiana Bat ROOSE TTEES.......cceivieriiiiieieie e 2.8-20
West Connection Site Potential Indiana Bat Roost and Habitat Photographs...... 2.8-29
West Connection Site Indiana Bat Roost and Habitat Photographs..................... 2.8-29
West Connection Site Potential Indiana Bat Roost and Habitat Photographs...... 2.8-29
West Connection Site Potential Indiana Bat Roost and Habitat Photographs...... 2.8-29
Roseton Stream Study Site Representative Photographs..........ccccoevvveiiieienene, 2.8-37
Roseton Stream Study Site Representative Photographs............ccccoeevvivcivennee 2.8-37
Roseton Stream Study Site Representative Photographs..........ccccoovovieieieniene, 2.8-38
Roseton Stream Study Site Representative Photographs............cccccevevviiciveinee. 2.8-38
Roseton Stream Study Site Soils and Natural Features ............ccoovvvvvninieicnenne, 2.8-39
Roseton Stream Study Site FEMA Floodplains...........cccccoevveiiiieiiece e 2.8-41

Roseton Stream Study Area Surface Waters on Basis of Field Reconnaissance.. 2.8-42

* This graphic has been revised for the FEIS.

TOC-37



Water for the Future Program: Delaware Aqueduct Rondout-West Branch Tunnel Repair FEIS

2.8-16
2.8-17
2.8-18
2.8-19
2.8-20

2.8-21a
2.8-21b
2.8-21c
2.8-21d
2.8-21e
2.8-21f
2.8-21g
2.8-21h
2.8-21i
2.8-21j
2.8-21k
2.8-21l
2.8-21m
2.8-21n
2.8-210
2.10-1
2.10-2
2.10-3

2.10-4
2.10-5
2.10-6
2.10-7

2.10-8

Roseton Stream Study Site Representative Photographs..........ccccoevvoveicicnene, 2.8-50
East Connection Site Soil BOUNTAIIES .........ccovviieiieiiieiciess e 2.8-81
East Connection Site FEMA FIoodplains...........ccoovviiiiiiiiicceeeee, 2.8-83
East Connection Site USFWS NWI Wetlands..........ccocoovviiiinininnenciencsesne 2.8-83
East Connection Site Preliminary Area of Disturbance, Existing Habitats and

Potential Indiana Bat ROOSE TTEES........ceiireriiinieieie e 2.8-88

East Connection Site Potential Indiana Bat Roost and Habitat Photographs ....... 2.8-88
East Connection Site Potential Indiana Bat Roost and Habitat Photographs ....... 2.8-88
East Connection Site Potential Indiana Bat Roost and Habitat Photographs ....... 2.8-88
East Connection Site Potential Indiana Bat Roost and Habitat Photographs ....... 2.8-88
East Connection Site Potential Indiana Bat Roost and Habitat Photographs ....... 2.8-88
East Connection Site Potential Indiana Bat Roost and Habitat Photographs ....... 2.8-88
East Connection Site Potential Indiana Bat Roost and Habitat Photographs ....... 2.8-88
East Connection Site Potential Indiana Bat Roost and Habitat Photographs ....... 2.8-88
East Connection Site Potential Indiana Bat Roost and Habitat Photographs ....... 2.8-88
East Connection Site Potential Indiana Bat Roost and Habitat Photographs ....... 2.8-88
East Connection Site Potential Indiana Bat Roost and Habitat Photographs ....... 2.8-88
East Connection Site Potential Indiana Bat Roost and Habitat Photographs ....... 2.8-88
East Connection Site Potential Indiana Bat Roost and Habitat Photographs ....... 2.8-88
East Connection Site Potential Indiana Bat Roost and Habitat Photographs ....... 2.8-88
East Connection Site Potential Indiana Bat Roost and Habitat Photographs ....... 2.8-88

Traffic Study Area, West of Hudson Study Area..........cccceeveveevieiieineie e 2.10-2
Traffic Study Area, East of Hudson Study Area..........ccccevevenereninienieieeee, 2.10-2
2010 Existing Traffic Volumes, AM Peak Hour (7:15 - 8:15 AM),

West of HUASON STUAY ATE& .......oouiiiieiiiieieerere e 2.10-12
2010 Existing Traffic Volumes, PM Peak Hour (4:30 — 5:30 PM)

West of HUASON STUAY ATE& .......oouiiiieiiiieiecse e 2.10-12
2015 Future without Project 1 Traffic Volumes, AM Peak Hour (7:15 - 8:15 AM)
West of HUASON STUAY ATE& .......oouiiiieiiiieieiesse e 2.10-18
2015 Future without Project 1 Traffic Volumes, PM Peak Hour (4:30 — 5:30 PM)
West of HUASON STUAY ATE& .......oouiiiieiiiieieeerese e 2.10-18
Preliminary Intersection Design of Shaft 5B Driveway and Route 9W

(600 DEBSIGN) .ttt bbb e bt 2.10-22
Project Trip Assignment—Autos and Trucks, AM and PM Peak Hours

West of HUASON STUAY ATE& .......oouiiiieiiiieieiere e 2.10-23

TOC-38



Table of Contents

2.10-9

2.10-10

2.10-11

2.10-12

2.10-13

2.10-14

2.10-15

2.10-16a

2.10-16b

2.10-16¢

2.10-16d

2.10-17a

2.10-17b

2.10-17c

2.10-17d

Project-Generated Traffic Volumes, AM Peak Hour/PM Peak Hours

West 0f HUASON STUAY AF€a ......c.eeveiiiiieeie et 2.10-24
2015 Future with Project 1 Traffic Volumes, AM Peak Hour (7:15 - 8:15 AM)

West 0f HUASON STUAY AF€a ......c.eeveiiieiieeie e 2.10-25
2015 Future with Project 1 Traffic Volumes, PM Peak Hour (4:30 — 5:30 PM)

West 0f HUASON STUAY AF€a ........eeveiiieiieeie e 2.10-25
2010 Existing Traffic Volumes, AM Peak Hour (7:15 — 8:15 AM)

East of HUASON StUAY ATa.........ccueiuiiiicie e 2.10-30
2010 Existing Traffic Volumes, PM Peak Hour (4:30 — 5:30 PM)

East of HUASON StUAY ATa.........ccueiieiicie et 2.10-30
2015 Future without Project 1 Traffic Volumes, AM Peak Hour (7:15 — 8:15 AM)
East of HUASON StUAY ATa.........ccueiiiiicie e 2.10-42
2015 Future without Project 1 Traffic Volumes, PM Peak Hour (4:30 — 5:30 PM)

East of HUASON StUAY AT, .....c.ecviiieiiecie et 2.10-42

Project Trip Assignment — Autos Scenario 1 (100% Old State Road, 0% Chelsea
Road)

AM and PM Peak Hours East of Hudson Study Area...........ccoovviviniieeniennen, 2.10-51
Project Trip Assignment — Autos Scenario 2 (50% Old State Road, 50% Chelsea
Road)

AM and PM Peak Hours East of Hudson Study Area.........ccccceevevveveeneseeneen, 2.10-51

Project Trip Assignment — Autos Scenario 3 (100% Chelsea Road, 0% Old State
Road)

AM and PM Peak Hours East of Hudson Study Area...........ccocoviiiininieniennnn, 2.10-51
Project Trip Assignment — Trucks Scenario 1, Scenario 2, and Scenario 3

AM and PM Peak Hours East of Hudson Study Area...........ccocovviviniieienienne, 2.10-51
Project Generated Traffic Volumes Scenario 1 (100% Old State Road, 0% Chelsea
Road)

AM Peak Hour/PM Peak Hour East of Hudson Study Area ..........ccccoeeeveiveennen, 2.10-54

Project Generated Traffic Volumes Scenario 2 (50% Old State Road, 50% Chelsea
Road)

AM Peak Hour/PM Peak Hour East of Hudson Study Area ...........c.ccoovvenenene. 2.10-54
Project Generated Traffic Volumes Scenario 3 (100% Chelsea Road, 0% Old State
Road)

AM Peak Hour/PM Peak Hour East of Hudson Study Area ..........cccccoevveiveenen, 2.10-54

Project Generated Traffic Volumes—Autos Scenario 3 (100% Chelsea Road, 50%
Old State Road) AM Peak Hour/PM Peak Hour East of Hudson Study Area...2.10-54°

® This graphic is new to the FEIS.

TOC-39



Water for the Future Program: Delaware Aqueduct Rondout-West Branch Tunnel Repair FEIS

2.10-17e Project Generated Traffic Volumes—Trucks Scenario 3 (100% Chelsea Road, 50%
Old State Road) AM Peak Hour/PM Peak Hour East of Hudson Study Area...2.10-54°

2.10-18a 2015 Future with Project 1 Traffic Volumes Scenario 1 (100% Old State Road,
0% Chelsea Road) AM Peak Hour (7:15 - 8:15 AM) East of Hudson Study Area2.10-55

2.10-18b 2015 Future with Project 1 Traffic Volumes Scenario 1 (100% Old State Road,
0% Chelsea Road) PM Peak Hour (4:30 - 5:30 PM) East of Hudson Study Area2.10-55

2.10-19a 2015 Future with Project 1 Traffic Volumes Scenario 2 (50% Old State Road,
50% Chelsea Road) AM Peak Hour (7:15 - 8:15 AM) East of Hudson Study Area2.10-55

2.10-19b 2015 Future with Project 1 Traffic Volumes Scenario 2 (50% Old State Road,
50% Chelsea Road) PM Peak Hour (4:30 - 5:30 PM) East of Hudson Study Area2.10-55

2.10-20a 2015 Future with Project 1 Traffic Volumes Scenario 3 (100% Chelsea Road,
0% Old State Road) AM Peak Hour (7:15 - 8:15 AM) East of Hudson Study Area2.10-55

2.10-20b 2015 Future with Project 1 Traffic Volumes Scenario 3 (100% Chelsea Road,
0% Old State Road) PM Peak Hour (4:30 - 5:30 PM) East of Hudson Study Area2.10-55

2.11-1 West Connection Site: Phase 1 Site Preparation Locations of Equipment......... 2.11-18
2.11-2 West Connection Site: Phase 3 Tunnel Excavation and Concrete Batch Plant

L0oCations Of EQUIPIMENT........coiiiiiiieec it 2.11-18
2.11-3 East Connection Site: Phase 1 Site Preparation and Phase 2 Shaft Construction

L0oCations Of EQUIPIMENT........coiiiiiiiiic e 2.11-18
2.11-4 East Connection Site: Phase 3 Tunnel Excavation Locations of Equipment......2.11-18
2.11-5 West Connection Site: Air Quality Receptor Network..........ccccooevereicncnicninn 2.11-20
2.11-6 East Connection Site: Air Quality Receptor Network ...........cccceevvevveveiiieieennens 2.11-20
2.11-7 West Connection Site: Air Quality Analysis Intersection Locations.................. 2.11-25
2.11-8 East Connection Site: Air Quality Analysis Intersection Locations................... 2.11-25
2.13-1 Instantaneous NOISe LEVEl VEISUS Leg...cuvieeieririeiiiiieieisesieesesreeeesiene on 2.13-5
2.13-2 West Connection Site: Noise Receptor LoCations...........ccccvevveveciieiieseeiiennen, 2.13-13’
2.13-3 East Connection Site: Noise Receptor LOCAtiONS ...........ccoovevverenenieninesinnenns 2.13-137
2.13-4 West Connection Site Preparation (Phase 1) Model Input ............ccccoveveiiennn. 2.13-23’
2.13-5 West Connection Shaft Construction (Phase 2) Model Input.............ccccoceveeee 2.13-23'
2.13-6 West Connection Tunnel Excavation (Phase 3) Model Input.............cccceeveenen. 2.13-23’
2.13-7 West Connection Tunnel Lining (Phase 4) Model Input...........ccccocvviiiinenn. 2.13-23’
2.13-8 East Connection Site Preparation (Phase 1) Model Input...........ccccocevvevvenenne. 2.13-33’

® This graphic is new to the FEIS.
" This graphic has been revised for the FEIS.

TOC-40



Table of Contents

2.13-9

2.13-10
2.13-11
2.13-12
2.13-13
2.13-14
3.1-1
3.3-1
3.4-1
3.5-1
3.6-1
4.1-1
4.3-1
4.3-2
5.3-1
5.3-2

5.3-3

5.3-4

5.3-5

5.3-6

East Connection Shaft Construction and Site Preparation Overlap (Phases 1 and 2)

IMIOAET TNPUL. .o eeeee e s ee e eneeees 2.13-33%
East Connection Shaft Construction (Phase 2) Model Input..........cc.ccoovvivennee. 2.13-33°
East Connection Tunnel Excavation (Phase 3) Model Input...........c.ccccovvenene. 2.13-33°
East Connection Tunnel Lining (Phase 4) Model Input ...........ccccovviiiiiieenn, 2.13-33°
West Connection Site Significant Noise Impacts............cccooevvevevieveeieiieennn, 2.13-68°
East Connection Site Significant N0ise IMPacts ..........cccceevveninineniinicieeen 2.13-68°
Water Supply System Augmentation and Improvement Projects.............ccccveeenne. 3.1-1
Map Of CatSKill AQUETUCT ...........coiiiiiieieec e on 3.3-4
Queens Groundwater SYSTEIM...........ccviviiiieriece e on 3.4-2
Water Treatment Facilities within the Passaic and Raritan Watersheds............ on 3.5-3
Location of Nassau County Water Districts Bordering Queens County ........... on 3.6-3
RWBT Inspection and Repair Construction LOCations ............ccocevererencnenennnnn 4.1-3
Roseton Stream Study Area Mapped Surface Water............ccccceevevveviivciieieenns 4.3-1
Roseton Stream Study Area Surface Waters on Basis of Field Reconnaissance.... 4.3-1
West Connection Site Post Construction Rendering: New Site Driveway............ 5.3-2°
West Connection Site Post Construction Rendering:
Overview of West CONNECLION SIte.........ccuuviieriiiiie e 5.3-3%
West Connection Site Post Construction Rendering:
Existing Site Driveway from QW ..........cccoooiiieiice e 5.3-3°
East Connection Site Post Construction Rendering:
Overview of East CONNECLION SITE........cccovieierieiiieiesee s 5.3-48
East Connection Site Post Construction Rendering:
ViIeW frOmM RIVET ROAM.........o.vveevieieeeieeeiseeseeeee et sse st 5.3-4°
ViSUI PROTOGIAPNS «.....eovoveveceeisveseeseesees st ssesseessen s 5.3-4°
*

& This graphic has been revised for the FEIS.

° This graphic is new to the FEIS.

TOC-41





