RESPONSIVENESS SUMMARY
HUDSON RIVER PCBsSITE RECORD OF DECISION

JANUARY 2002

Ly

AN |
‘5\%"‘“0 4,
»

%VAGENG“{ :

4L proTE”

For
U.S. Environmental Protection Agency
Region 2
and
U.S. Army Cor ps of Engineers
Kansas City District
BOOK 30F 3

FIGURES, TABLES & APPENDICES

TAMS Consultants, Inc.



RESPONSIVENESS SUMMARY
HUDSON RIVER PCBs SITE RECORD OF DECISION

TABLE OF CONTENTS
Page
TABLE OF CONTENTS
BOOK 1 0f 3ttt sttt et i
BOOK 2 0 3.ttt sttt e \%
BOOK 3 0f 3ttt sttt e ix
List of Acronyms and AbDIreviations............ccccueeeeiieerieeeriieeeiee e e eee e eeeveeesvee e XXV
EXECUTIVE SUMMARY ..ottt e Executive Summary-1
INTRODUCTION TO THE RESPONSIVENESS SUMMARY ....coooveieeee Introduction-1
COMMENTS & RESPONSES (BOOK 1 of 3)
1. LEGAL AND POLICY ISSUES
ARARS @NA TBECS ...ttt sttt sttt st sb et s 1-1
POLICY ISSUCS. ...utiiieiieeeiie ettt e ettt e et e et e e st e e s abeeeesaeeessseeesnseeenseeennns 1-23
1.2.1 CERCLA Requirements and ISSUES ...........ccccueriieriieriieniieniieiieeie e 1-23
1.2.2  Applicability of the NAS RePOTt ......cccuiiviiiiiiiiiieiieeieeieeee e 1-30
1.3 Public/Citizen Participation PTOCESS .......cccceeeviieeiiiieiieeieece e 1-35
1.3.1  Peer REVIEW PIOCESS ...cccuiiiiiiiiiiiieiieieciteteee ettt 1-51
2. BACKGROUND AND REMEDIAL INVESTIGATION
2.1 Sources of PCBs to the Upper Hudson RIVer..........cccoooviieiiiiiiiiiciieceee e, 2-1
2.2 Validity of the Low Resolution Sediment Coring Report ...........cccevveeeiievieniienirennene 2-31
2.3 Other GEOCheMISIIY ISSUCS .....vviiiiiieiiiieciieeeee e e e seve e e 2-44
2.4  Baseline Modeling ASSUMPLIONS .......cceeevieriieeiiieniieeieeniieeieesite et esieeereesieesereeseeeeseenne 2-53
241 HUDTOX ...ttt ettt ettt ettt et st e be et eeneeseenaeeneenseenae e 2-55
2.4.2  FISHRAND. ...ttt sttt e st 2-56
2.4.3  Farley Model........ccouviiiiiieiece ettt e 2-62
2.5  PCB Transport to the Lower Hudson RiVer...........ccoocieiiiiiiiiniiiiieiecieeee e 2-63
2.6 Long-Term Trends in PCB Concentrations ...........ccceeeveeeeuieeroiieesirieesieeeeveeesveeesveeennns 2-64
2.7 Adequacy of RI Data Collection to Support the FS..........ccccoiniiiiiiiiiiiieeee, 2-77
3. BASELINE RISK ASSESSMENTS AND PRGS
3.1 Baseline Human Health Risk ASSESSMENt .........ccceeviiiiiiiiiiiiiiiiieceeeceee e 3-1
3 1.1 PCB TOXICILY teutetieiieiiesiieieete sttt ettt sttt sttt ettt et sb et s sae e 3-1
3.1.1.1 PCB TOXICItY — CanCET .....vvieeeiieeeiiieeeieeeiiee et e esiveeeneeesveeesveeesereeesnneeens 3-1
3.1.1.2 PCB ToxicCity — NON-CaNCer ........ccceerueerrieriieeiieniieeieeniieeeeeieesveeiee e 3-9
3.1.2 Fish Consumption (Rate and Species MiX) .....cccceeeviieeiieeniieeniieeeiee e 3-19
3.1.3  ExXposed POPUIation .........cccoeoiiiiiiiiieiieieeieeeee ettt e 3-24
3.1.4 Sensitive Populations and Additional Exposure Routes...........ccccceevevveenveennnnen. 3-27
3.2  Baseline Ecological Risk ASSESSIMENLt .........cceviiiiiiriiiiieiiieiieeieeieeee e 3-30
3.2.1 Ecological ToXicity Of PCBS .....cccviiiiiiiiieeiieeeeeeeee et 3-35
3.2.2  Field StUAICS...c.ueiuiiiieiiiiieieeeeteee e 3-41

Responsiveness Summary Hudson River PCBs Ste Record of Decision



RESPONSIVENESS SUMMARY
HUDSON RIVER PCBs SITE RECORD OF DECISION

TABLE OF CONTENTS
Book 1 of 3 Page
3.2.3 Ecological Risk ASSUMPLIONS ....ccceeeviieeriieiiiieeiiieeieeeieeeeieeeereeesreeeseveeeeeeeas 3-54
33 Preliminary Remediation Goals (PRGs)/Fish Concentration Targets .............ccceuee.... 3-55

4. REMEDIAL ACTION OBJECTIVES AND SELECTION OF TARGET AREAS

4.1 AttaInmMeEnt OF RAOS ......oiiiieece ettt et e e e e e e eaaeeenneas 4-1
4.2 Determination of Target Areas and VOIUMES ........c.cccceeviieriieiiiieniieiiieieeeeeee e, 4-1
4.2.1 PCB Mass vs. Surface Concentration .............ccueeecveereureeriueeesceeeesiueeesneeesveesnnns 4-16
4.2.2 Cohesive vs. Non-Cohesive Sediments...........ccceeveeeiieerieniiieniieeieenie e 4-17
4.2.3 Minimum Target Area for Dredging (50,000 sq ft minimum) .............cccu.e.... 4-19
4.3 Use of Mass per Unit Area (MPA) as @ Criterion.........ocueeuieriierieeniienieeieesve e enne 4-21
4.4 Section-Specific Target CrIter1a ........ccccieerieeeiireeieeeeieeeriee et e e seeeeereeeereeesaeeeseneeens 4-24
4.5  Habitat-Based Targeting .........ccccceecierieeiiienieeiieniie ettt niee et eveesaeeseaeeseeeese e 4-28
5. TECHNOLOGY EVALUATION AND REMEDIAL ALTERNATIVE DEVELOPMENT
5.1 Technology Evaluation ..........ccceeciiiiiiiiiiiicciie ettt e e e e eeneeeas 5-1
5.1.1  Capping/Aquablok™ ..o, 5-1
5.1.2  Treatment/ VItITICAtION .......eeeiiieiiiieciie ettt eee et eree e ereeeeanee e 5-2
5.1.3 Dredging TeChNOlOZIES ........cc.eeviiiiiiiiiieiieiie ettt 5-5
5.2 Remedial Alternative Development...........c.ooocvieeiiiieiiie e 5-11
53 Comparison of MNA vs. Active Sediment Remediation ............cccccoeveeviieiieniienneenee. 5-17

6. MODELING ASSUMPTIONS AND INTERPRETATION

6.1 Fate and Transport MOAEIING .......cceeeeiiieiiiieiie et 6-1
6.1.1 External PCB Loads to the Model ............cccoviiiiiiniiiiiieeceee e 6-4
6.1.2 Spatial Resolution of MOdeling .........ccceeevieeriiiiiiiieiieeiee e 6-7
6.1.3 Post-Remediation Sediment Residuals ...........ccccoevieriiiiiiniiiinieniieieeieeeeee, 6-10
6.1.4  RESUSPEIISION ...veeeueiieeiiieeiiieeiieeeieeesteeesteeeseseeessreeesseeeseeessseeesseeessesessseesnsses 6-12

6.2  Bioaccumulation MOAEIING........ccceoiiiiiiiriiiiieiieeiieee ettt 6-16

6.3 Lower Hudson River Modeling .........cccuveeeiiieiiieeiieeieeeeeee e 6-20

6.4  Interpretation and Use of Model Results ............cccueeriiiiiiiiiiiiiiiiieieeeeeceee 6-25
6.4.1 Presentation of Model ReSults ..........ccceiiiiiiiiiiiiiiiiceeee e 6-26
6.4.2 Use of Upper Bound EStIMAates ..........ccccccueeviieiiieiiiiniieiieeieeieeeie e 6-26
6.4.3 Comparison of EPA and GE ModelS.........cccccuvreriieiciiieiiecieeeeeeee e 6-29

7. ALTERNATIVE-SPECIFIC RISK ESTIMATES

7.1 Alternative-Specific HHRA ISSUES .......coeviiiiieiieiiieiieeeeee et 7-1

7.2 Alternative-Specific ERA ISSUES .....ccccuiieiiiiiiiieeiieeeeee et e 7-9

8. COMMUNITY IMPACTS

8.1 Transportation (INfrastruCture)..........c.eeeiieriieiieeiierie e 8-1
0 R 2 ) USRS 8-6
B.1.2  RIVET ittt ettt sttt ettt et sh et 8-7
8.1.3  ROAA/HIZNWAY ....evviiiiiieiie ettt e e 8-8

11

Responsiveness Summary Hudson River PCBs Ste Record of Decision



RESPONSIVENESS SUMMARY
HUDSON RIVER PCBs SITE RECORD OF DECISION

TABLE OF CONTENTS
Book 1 of 3 Page
8.2 INOISC -ttt ettt ettt ettt et h bttt e e at e e bt e b bt e bt e e at e e bt e ehteebeenateenbeenaeas 8-10
8.3 | 3374 11371 T USSP RPN 8-16
8.3.1 Impact of Lighting on LivestOCK.........ccooiiiiiiiiriiieciieeiee e 8-16
8.3.2 Impact of Lighting on COMMUNILY .......cceevviieriieriieiieeieeiteeie et eee e 8-19
8.3.3 Impact of Lighting on Agriculture and Ecological Resources..............ccccu..... 8-21
8.4 AL EIMISSIONS ..eiutiiiiiiieieeitest ettt sttt ettt ettt sb et et be e b st sae et 8-24
o O a1 SRRSO S RS RRPRPSRIN 8-24
842 DIESCL ..ttt ettt 8-27
8.4.3 PCB Transport (Particulates; Volatilization)...........ccceeeveeeviieicieeiieeeee e 8-27
8.5 SOCIOECONOMIC ISSUCS ..ottt sttt sttt 8-29
8.5.1 Aesthetics and TOUITSIM......cocuiiiiiiiiiiieieee et 8-29
8.5.2  ECOMOIMICS ....eeutiiieiieiieeiiesttet ettt ettt sttt sttt et e b et sbe et et e it enbeas 8-36
8.5.3  QUAlILY OF Lifl....eeiuieiieiieieie e 8-48
8.5.4 Historic and Cultural RESOUICES ........c.eeriieriieiiiiiieiieeieeieeee e 8-51
8.6 Siting Of the FACIItIES ...c.vviiiiieciie et e e e e e en 8-55
8.6.1  Site Selection Criteria ......c.ccvuieeiieriieeiieeiieeieetee et erieeete et e sreeseesaeebeessbeeseens 8-55
8.6.2 Implications of the Facilities..........ccccuveeiiieriiiieiie e 8-57
8.7 FaCility OPEration .........cccuieiieriieiiieiieeiie ettt ie ettt e ete et e steeteesaeesbeessseeseesnseenseannnas 8-57
8.7.1 Staging of Dredged Sediments.............ccouieeiiieriieeniieeiee e 8-57
B.7.2  PIOCESSINE ...eeeuvieuiieeiiieiieeiteeiee et ettesiteesteesateeteesabeestesaseesbeassseenseesnseenseassseenseens 8-58
8.8 Remedy Health and Safety ISSUES.......cc.eieiiiieiiieiiieceeeeeee e e 8-61
9. IN-RIVER IMPACTS (SHORT- AND LONG-TERM)
9.1 Issues Related to SAV and other Ecological Resources............cccoeeeeriienieniieniienieenen. 9-1
9.2 Effect on Water QUAlItY ....c.coooouiieiiiieiieeee ettt e 9-12
9.3 Habitat REplacemMEnt ..........occeieiiiiiiiiiieiecieee ettt et 9-27
9.4 TIME 10 RECOVETY...viiiiiiieiiecee ettt et s e e s b e e s abe e e saseeenaeas 9-41
9.5  Effect on Navigation Channel/Bathymetry...........cccooceriiiiiiieniiiniiieiecieeeece e 9-44
10. IMPLEMENTABILITY OF REMEDIAL ALTERNATIVES
10.1  Dredging Schedule and Production Rates............cccceccuvieeiiieiiieeiie e 10-1
10.2 IMOMIEOTINE ..vientieeiieeiieeieetteeieeteeeite et e eateeteeeabeenaeassbeensaessseesseassseenseessseenseassseenseennseenns 10-7
10.3  Resuspension and Residual PCB Concentration............ccceeeeveeeeieeecieeescieeeeiee e 10-12
10.4  Backfilling and Shoreline Restoration..............cueecverieiiiienieeiiieieeieeee e 10-20
10.5 Dredged Materials Disposal.........cceeeiiieeiiiieiiieciieeciee ettt 10-23
10.6  Safety COMNCEINS ....eeeuvieiieeiiieiieeiieeie ettt e et et e et e estteebeesseeeabeeseesnbeenseesnseenseassseenseens 10-27
11. SELECTION OF THE PREFERRED REMEDY
11.1  Overall Protection of Human Health and Environment ...........c.ccooiiiiiiiniiinnne 11-1
L1.2 0 08T ettt ettt eh ettt b et eaeenaes 11-3
11.3 Long-term Effectiveness and Permanence...........c.cceccvveeeieeeriieeeieeeieecie e 11-6
11.4  COmMPATISON ISSUES ....veeiuiiiiieeiiieiie ettt ettt ettt ste et e st eeabeebeeesseenseesneeenne 11-8
11.5  Benefits Vs, RISKS...couiiiiiiiii e 11-12
11

Responsiveness Summary Hudson River PCBs Ste Record of Decision



RESPONSIVENESS SUMMARY
HUDSON RIVER PCBs SITE RECORD OF DECISION

TABLE OF CONTENTS
Book 1 of 3 Page
L1.6  OtRET ottt et ettt e b e sttt st e bt e e nteenee 11-17
EN D X et ettt et e b e et e e bt e s it e e b e e sabe e bt e sateebeesaneans Index-1
iv

Responsiveness Summary Hudson River PCBs Ste Record of Decision



RESPONSIVENESS SUMMARY
HUDSON RIVER PCBs SITE RECORD OF DECISION

TABLE OF CONTENTS

WHITE PAPERS (BOOK 2 of 3)

CONTAMINANT RISKSAND GEOCHEMISTRY

PCB Carcinogenicity
(MASTER COMMENT/RESPONSE 362702)

PCB Non-Cancer Health Effects
(MASTER COMMENT/RESPONSE 362704)

Relationship Between Tri+ and Total PCBs
(MASTER COMMENT/RESPONSE 424694)

Relationship Between PCB Concentration In Surface Sediments and Upstream Sour ces
(MASTER COMMENT/RESPONSE 255353)

Sediment PCB Inventory Estimates
(MASTER COMMENT/RESPONSE 363334)

M etals Contamination
(MASTER COMMENT/RESPONSE 253002)

Dioxin Contamination
(Master Comment/Response 860)

Model Forecastsfor Additional Simulationsin the Upper Hudson River
(MASTER COMMENT/RESPONSE 363150)

Application of the Depth of Scour Model (DOSM) in the Thompson Island Pool for
Alternative Flooding Assumptions
(Master Comment/Response 407426)

Trendsin PCB Concentrationsin Fish in the Upper Hudson River
(MASTER COMMENT/RESPONSE 312627)

Relative Reduction of Human Health and Ecological Risks in the Mid- and Lower
Hudson River
(MASTER COMMENT/RESPONSE 313699)

Resuspension of PCBs During Dredging
(MASTER COMMENT/RESPONSE 336740)

Human Health and Ecological Risk Reduction Under Phased | mplementation
(MASTER COMMENT/RESPONSE 363176)

Responsiveness Summary Hudson River PCBs Ste Record of Decision



RESPONSIVENESS SUMMARY
HUDSON RIVER PCBs SITE RECORD OF DECISION

TABLE OF CONTENTS
Book 2 of 3
ENGINEERING FEASIBILITY

Example Sediment Processing/Transfer Facilities
(MASTER COMMENT/RESPONSE 253216)

Dredging Productivity and Schedule
(MASTER COMMENT/RESPONSE 253090)

Delays and Downtime
(MASTER COMMENT/RESPONSE 313398)

Post-Dredging PCB Residuals
(MASTER COMMENT/RESPONSE 312663)

Estimate of Dredged M aterial Exceeding TSCA Criteria
(MASTER COMMENT/RESPONSE 424851)

Rail Operations
(MASTER COMMENT/RESPONSE 312991)

Off-Site Disposal Of Processed Sediments
(MASTER COMMENT/RESPONSE 253477)

Additional Technology Evaluation
(MASTER COMMENT/RESPONSE 255314)

POTENTIAL IMPACTSOF THE SELECTED REMEDY

Potential Impactsto Water Resour ces
(MASTER COMMENT/RESPONSE 312851)

Coastal Zone M anagement
(MASTER COMMENT/RESPONSE 253238)

PCB Releasesto Air
(MASTER COMMENT/RESPONSE 253202)

Air Quality Evaluation
(MASTER COMMENT/RESPONSE 313846)

Odor Evaluation
(MASTER COMMENT/RESPONSE 255361)

vi

Responsiveness Summary Hudson River PCBs Ste Record of Decision



RESPONSIVENESS SUMMARY
HUDSON RIVER PCBs SITE RECORD OF DECISION

TABLE OF CONTENTS
Book 2 of 3

Noise Evaluation
(MASTER COMMENT/RESPONSE 312685)

Project-Related Traffic
(MASTER COMMENT/RESPONSE 253245)

River Traffic
(MASTER COMMENT/RESPONSE 337804)

Socioeconomics
(MASTER COMMENT/RESPONSE 313617)

INDEX

vii

Responsiveness Summary Hudson River PCBs Ste Record of Decision



RESPONSIVENESS SUMMARY
HUDSON RIVER PCBs SITE RECORD OF DECISION

TABLE OF CONTENTS

This page left blank intentionally

viii

Responsiveness Summary Hudson River PCBs Ste Record of Decision



RESPONSIVENESS SUMMARY
HUDSON RIVER PCBs SITE RECORD OF DECISION

TABLE OF CONTENTS

FIGURES, TABLES and APPENDICES (BOOK 30f 3)

RESPONSES

Section 2 BACKGROUND AND REMEDIAL INVESTIGATION

Figure 573-1
Figure 573-2
Figure 577-1
Figure 617-1
Figure 621-1
Figure 621-2

Figure 621-3

Figure 623-1
Figure 623-2

Figure 623-3
Figure 623-4

Figure 623-5
Figure 623-6
Figure 623-7
Figure 623-8

Figure 623-9

Figure 623-10

Figure 623-11

Figure 629-1
Figure 631-1

Figure 631-2

Responsiveness Summary

Mass Fraction of PCB Homologue Groups in Water Column Samples
from Transect 4 at Rogers Island During High Flow

Water Column Total PCB Annual Load at Fort Edward, TI Dam, and
Schuylerville from GE Data (Ratio Estimator)

Net Annual Release to Total PCBs from Thompson Island Pool Sediments
PCB Load at Rt. 197 and Load Gain across the TIP (from GE data)
Cumulative Total PCB Load at River Mile 194.2 (Rogers Island) and
River Mile 188.5 (TID-WEST), Estimated from GE Monitoring Data for
April 1991-March 2000

Shift in PCB Homologue Pattern across the Thompson Island Pool,
Summer 1996

Summer Water Column Concentration at TID West versus Monthly
Average Flow at Fort Edward, 1996-1999

PCB Homologue Shift across the TIP, June-August 1997 GE Observations
Summer 1997 Water Column Relative PCB Congener Concentrations near
the Thompson Island Dam, Compared to Aroclor 1242

Congener Pattern in TIP Sediment Compared to Aroclor 1242

MDPR versus Total PCB Concentration for GE 0-5 cm Sediment
Concentrations in the Thompson Island Pool

Relative Percent Patterns in Water Column Gain at TIP-18C, Surface
Sediment, and Surface Sediment Porewater

Sediment Congener Pattern Derived from Summer 1997 Gain at TIP-18C
Attributed to Porewater Flux

Sediment Relative Concentrations Required to Support Observed Water
Column Concentrations via Porewater Flux

Concentrations at TID-West Predicted as a Mixture of Porewater and
Sediment Exchange

Concentration Gain at TIP-18C Predicted as a Mixture of Porewater and
Sediment Exchange

Relative Concentration Gain at TID-West, 1991-1997

1991-1997 Composite Congener Concentrations in TIP Load Gain
Predicted as a Mixture of Porewater and Surface Sediment

Concentration Trends in Brown Bullhead, Including 2000 Data

Ratio of Tri+ at Center Channel to TID-West, Plotted against Upstream
Flow and Concentration

Monthly Total PCB Loads at Rt. 197 (Fort Edward) and Rt. 29
(Schuylerville) Estimated from GE Data

X

Hudson River PCBs Site Record of Decision



RESPONSIVENESS SUMMARY

HUDSON RIVER PCBs SITE RECORD OF DECISION

Book 3 of 3
Figure 633-1
Figure 633-2
Figure 635-1

Figure 641-1
Figure 779-1
Figure 779-2
Figure 313787-1
Figure 313787-2
Figure 313787-3
Figure 313787-4
Figure 313787-5
Table 313787-1

TABLE OF CONTENTS

Cumulative Frequency Distribution of Total PCB Concentration in
Surface Sediments in the Thompson Island Pool, 1991 and 1998 GE Data
Cumulative Frequency Distribution of MDPR in Surface Sediments in the
Thompson Island Pool, 1991 and 1998 GE Data

Annual Average PCB Tri+ Concentrations from USGS Monitoring at
Waterford and Stillwater

Reproduction of Figure 3 from GE Comments, Appendix F.1

Total Organic Carbon in Sediment at RM 189 (TIP)

Brown Bullhead: Sediment Accumulation Factors

Forecasts of White Perch Tri+ PCB Body Burdens from Farley Model
Forecasts of White Perch Tri+ PCB Body Burdens from FISHRAND
Forecasts of Largemouth Bass Tri+ PCB Body Burdens from FISHRAND
Forecasts of Brown Bullhead Tri+ PCB Body Burdens from FISHRAND
Forecasts of Yellow Perch Tri+ PCB Body Burdens from FISHRAND
Comparison of Tri+ PCB Concentrations-Water Column

Section 3 BASELINE RISK ASSESSMENTSAND PRGS

Figure 811-1
Figure 811-2
Figure 811-3
Table 811-1

Table 811-2

Risk Functions for Female Eagle Exposed to PCBs

Risk Functions for Female Mink Exposed to PCBs

Risk Functions for Female Otter Exposed to PCBs

Summary of Measured PCB Concentrations in Liver of Mink and Otter
Caught within 5 Miles of the Hudson River as Compared to TRVs
Summary of Distributions and Distribution Parameters Used in Joint
Probability Analysis

Section 4 REMEDIAL ACTION OBJECTIVES AND SELECTION OF TARGET
AREAS

Figure 597-1
Figure 597-2

Figure 597-3

Figure 597-4

Figure 597-5

Figure 313219-1

Responsiveness Summary

Correlations Among PCB Metrics for 1984 NYSDEC Sediment Survey
Correlations Among PCB Metrics for USEPA Low Resolution Sediment
Coring Survey

Correlation of Surface Concentration and MPA for GE 1991 Composite
Samples

Assessment of the Capture Efficiency for the Expanded Hotspot
Remediation Tri+ PCB Concentration and MPA Histograms for 1984
NYSDEC Data Within and Outside of Remedial Area

Assessment of the Capture Efficiency for the Expanded Hotspot
Remediation Total PCB Concentration and MPA Histograms for 1984

NYSDEC Data Within and Outside of Remedial Area

Methodology for Volume Estimation

Hudson River PCBs Site Record of Decision



RESPONSIVENESS SUMMARY
HUDSON RIVER PCBs SITE RECORD OF DECISION

TABLE OF CONTENTS
Book 3 of 3

Section 5 TECHNOLOGY EVALUATION AND REMEDIAL ALTERNATIVE
DEVELOPMENT

Figure 405965-1 Total PCB Content in Sediment vs. River Mile

Section 6 MODELING ASSUMPTIONSAND INTERPRETATION

Table 799-1 Mid Hudson River Species-Weighted Fish Fillet Average PCB
Concentration (in mg/kg)

Table 799-2 Human Health Based Target Levels — Year Reached Comparison of
Feasibility Study Alternatives — Mid-Hudson River

Table 799-3 Long-term Fish Ingestion Non-Cancer Hazards Reasonable Maximum
Exposure and Central Tendency Mid-Hudson River-Adult Angler

Table 799-4 Long-Term Fish Ingestion Cancer Risks Reasonable Maximum Exposure
and Central Tendency Mid-Hudson River — Adult Angler

Table 799-5 PCB Toxicity Quotients-Ecological Receptors 2011 on (25-
Year Average) Mid to Lower Hudson River

Table 799-6 PCB Risk Reduction — Ecological Receptors (25-Year Average) Mid to

Lower Hudson
Section 7 ALTERNATIVE-SPECIFIC RISK ESTIMATES

Table 797-1 Extended Dredging Fish Ingestion Non-cancer Health Hazards Reasonable
Maximum Exposure and Central Tendency-Extended Dredging Upper
Hudson River Fish-Adult Angler

Table 797-2 Extended Dredging Fish Ingestion Cancer Risks Reasonable Maximum
Exposure and Central Tendency Upper Hudson River Fish-Adult Angler

Section 9 IN-RIVER IMPACTS (SHORT- AND LONG-TERM)
Figure 803-1 Average Monthly TSS Concentrations (mg/L)
Section 11 SELECTION OF THE PREFERRED REMEDY
Table 337780-1 Annual Tri+ PCB Loads at the Thompson Island, Northumberland, and
Federal Dams for Selected Years

Table 337780-2 Cumulative Tri+ and Total PCB Loads at the Thompson Island,
Northumberland, and Federal Dams (2004-2067)

X1

Responsiveness Summary Hudson River PCBs Ste Record of Decision



RESPONSIVENESS SUMMARY
HUDSON RIVER PCBs SITE RECORD OF DECISION

TABLE OF CONTENTS
Book 3 of 3
WHITE PAPERS
CONTAMINANT RISKSAND GEOCHEMISTRY
Relationship Between Tri + and Total PCBs

Figure 424694-1 Relationship Between Ratio of Total PCBs to Tri+ and Tri+ Concentration
in HR, LRC and GE Cores

Figure 424694-2 Estimation of Relationship Between the Ratio of Total PCBs to Tri+ and
Tri+ Concentration

Table 424694-1 Total PCB to Tri+ for Upper Hudson Water Column Samples

Table 424694-2  Total PCB to Tri+ Ratios for the Sediments of the Upper Hudson

Table 424694-3 Homologue Fractions in 1993 Phase 2 Fish Results

Relationship Between PCB Concentrationsin Surface Sediments and Upstream Sour ces

Figure 255353-1 PCB Concentration in High Resolution Sediment Cores in the Upper
Hudson

Figure 255353-2 Expanded Scale PCB Concentration in High Resolution Sediment Cores in
the Upper Hudson

Sediment PCB Inventory Estimates

Table 363334-1 PCB Mass Estimates using 1984 Thiessen Polygons, 1994 Phase 2 LRC
and GE 1991 Composite Samples

Table 363334-2 Mean Length-Weighted Average Concentration Estimates using 1984
Thiessen Polygons, 1994 LRC and GE 1991 Composite Samples

Table 363334-3 REM/0/0/3 in Section 1, In Situ Mass

Table 363334-4 REM 0/0/3 in Section 1, In Situ Average Concentration

Table 363334-5 Average Surface Concentration Estimates of Cohesive Sediments, in REM
3/10/Select

Table 363334-6  Dredge Material Average Concentration Estimates

M etals Contamination

Figure 253002-1 Metals and Total PCBs in Two Dated Cores in Thompson Island Pool

Figure 253002-2 Metal Concentrations in Fish

Table 253002-1 Summary of Metal Levels in 1977 NYSDOH Sediment Samples
(Tofflemire & Quinn, 1979)(mg/kg)

Table 253002-2 Summary of Metal Levels in Upper Hudson 1984 Cores (as reported by
Brown et al., 1988) (mg/kg)

Xii

Responsiveness Summary Hudson River PCBs Ste Record of Decision



RESPONSIVENESS SUMMARY

HUDSON RIVER PCBs SITE RECORD OF DECISION

Book 3 of 3
Table 253002-3

Table 253002-4
Table 253002-4a

Table 253002-5
Table 253002-6
Table 253002-7
Table 253002-8
Table 253002-9
Table 253002-10

Table 253002-11
Table 253002-12

TABLE OF CONTENTS

Summary of Metal Levels in 1986 and 1987 Hot Spot 3, 8, and 20 Cores
(as reported by Brown et al., 1988) (mg/kg)

Metal and PCB Concentrations in Bopp Sediment Cores (mg/kg)
Comparison of Surface Concentrations Between 1991 (RM 188.6) and
1993 (RM 203.3) data (mg/kg)

1983 and 1991 Thompson Island Pool Cores (as reported by McNulty,
1997) (mg/kg)

Comparison of Metals Concentrations to Background Levels in 1993
Samples (mg/kg)

Selected Physical Parameters and Mean Metal Concentrations (1993 Data)
1993 Ecological Risk Assessment Sediment Samples (0-5 cm) (mg/kg)
Results of Toxicity Characteristic Leaching Procedure (TCLP) on 1984
and 1986 Sediment Samples

NYSDEC 1998 Fish Data-Selected Metals (ppm)

Summary of All Sediment Data Sets (1977-1993) (mg/kg)

Summary of Lower Interval 1983 Core and Baseline Sample

Dioxin Contamination

Table 860-1

Table 860-2

Table 860-3

Table 860-4

Dioxins/Furans Concentration in the Bopp 1991 Core (RM 188.6) with
Respect to TEQ Levels and Landfill Requirements (data provided by Bill
Ports of NYSDEC)

Results of TCDD, TCDF, and PCB Analyses of Sediments Collected in
1983 from the Upper Hudson Rover (Brown et al., 1988)

Results of 1987 TCDD, TCDF and PCB Analysis of HS 20 (Sample 1 &
2), HS 8 (Samples 3 & 4), and HS 3 (Samples 5 & 6) (Brown et al., 1988)
Hudson River Fish Dioxin/Furan Data

Model Forecastsfor Additional Simulationsin the Upper Hudson River

Figure 363150-1
Figure 363150-2
Figure 363150-3
Figure 363150-4
Figure 363150-5

Figure 363150-6

Responsiveness Summary

Comparison Between Upper Hudson River Remediation Forecasts for
Thompson Island Pool Cohesive Surficial Sediments

Comparison Between Upper Hudson River Remediation Forecasts for
Thompson Island Pool Non-Cohesive Surficial Sediments

Comparison Between Upper Hudson River Remediation Forecasts for
Schuylerville Cohesive Surficial Sediments

Comparison Between Upper Hudson River Remediation Forecasts for
Schuylerville Non-Cohesive Surficial Sediments

Comparison Between Upper Hudson River Remediation Forecasts for
Stillwater Cohesive Surficial Sediments

Comparison Between Upper Hudson River Remediation Forecasts for
Stillwater Non-Cohesive Surficial Sediments

xiii

Hudson River PCBs Site Record of Decision



RESPONSIVENESS SUMMARY
HUDSON RIVER PCBs SITE RECORD OF DECISION

TABLE OF CONTENTS
Book 3 of 3

Figure 363150-7 Comparison Between Upper Hudson River Remediation Forecasts for
Waterford Cohesive Surficial Sediments

Figure 363150-8 Comparison Between Upper Hudson River Remediation Forecasts for
Waterford Non-Cohesive Surficial Sediments

Figure 363150-9 Comparison Between Upper Hudson River Remediation Forecasts for
Federal Dam Non-Cohesive Surficial Sediments

Figure 363150-10 Comparison Between Upper Hudson River Remediation Forecasts for
Thompson Island Dam Annual Average Tri+ PCB Water Column
Concentration

Figure 363150-11 Comparison Between Upper Hudson River Remediation Forecasts for
Schuylerville Annual Average Tri+ PCB Water Column Concentration

Figure 363150-12 Comparison Between Upper Hudson River Remediation Forecasts for
Stillwater Annual Average Tri+ PCB Water Column Concentration

Figure 363150-13 Comparison Between Upper Hudson River Remediation Forecasts for
Waterford Annual Average Tri+ PCB Water Column Concentration

Figure 363150-14 Comparison Between Upper Hudson River Remediation Forecasts for
Federal Dam Annual Average Tri+ PCB Water Column Concentration

Figure 363150-15 Predicted Fish Body Burdens 2004 - 2010

Figure 363150-16 Predicted Fish Body Burdens 2004 - 2067

Figure 363150-17 Predicted Fish Body Burdens for White Perch

Figure 363150-18 Comparison of Predicted Species-Weighted Fish Body Burdens Across
Different Assumptions of the Selected Remedy 2004 - 2064

Figure 363150-19 Comparison of Predicted Species-Weighted Fish Body Burdens Across
Different Scenarios 2004 - 2064

Figure 363150-20 Comparison of Predicted Species-Weighted Fish Body Burdens Across
Different Scenarios 2004 — 2010 (2015 for RM 154)

Table 363150-1 Comparison of HUDTOX Modeling Scenarios Conducted to Evaluate
Alternative Selected Remedy (REM-3/10/Select) Assumptions

Table 363150-2 REM-3/10/Select Remedial Scenario Dredging Sequence Information
Used to Develop HUDTOX Inputs for 5-Year and 6-Year Implementation
Periods

Table 363150-3  Dredging-Induced Daily Tri+ PCB Load for REM-3/10/Select and a Five-
Year Implementation Schedule (Run R14RS) Input to HUDTOX Water
Column Segments

Table 363150-4 Dredging-Induced Daily Tri+ PCB Load for REM-3/10/Select and a Six-
Year Implementation Schedules (Runs R20RS @0.13% and R20RX
@2.5%) Input to HUDTOX Water Column Segments

Table 363150-5 Tri+ PCB Load Over Thompson Island Dam

Table 363150-6  Tri+ PCB Load Over Northumberland Dam

Table 363150-7 Trit+ PCB Load Over Federal Dam

X1iv

Responsiveness Summary Hudson River PCBs Ste Record of Decision



RESPONSIVENESS SUMMARY

HUDSON RIVER PCBs SITE RECORD OF DECISION

Book 3 of 3

TABLE OF CONTENTS

Application of the Depth of Scour Model (DOSM) in the Thompson Island Pool for
Alternative Flooding Assumptions

Table 407426-1
Table 407426-2
Table 407426-3
Table 407426-4
Table 407426-5
Table 407426-6

Table 407426-7

Summary of Hydrodynamic Model Predictions for RBMR (47,330 cfs)
and Estimated Upper Limit (61,835 cfs) 100-Year Peak Flows

Poolwide Thompson Island Pool Average Surficial Sediment
Concentrations

Shear Stresses at High-Resolution Core Locations

Erosion Depth Comparison at High-Resolution Core Locations

Thompson Island Pool Expected Values of Solids Erosion and Mean
Depth of Scour

Thompson Island Pool (TIP) Expected Values of Tri+ PCB Erosion in
Comparison to PCB Inventory Estimates

Thompson Island Pool (TIP) Expected Values of Total PCB Erosion in
Comparison to PCB Inventory Estimates

Trendsin PCB Concentrationsin Fish in the Upper Hudson River

Figure 312627-1

Figure 312627-2
Table 312627-1

Lipid-based Tri+ PCB Concentrations in Fish, Thompson Island Pool

(RM 189) (Revised)

Lipid-based Tri+ PCB Concentrations in Fish, Stillwater Reach (Revised)
Half-Life Comparison of Model and Data Lipid-Based Annual Average
PCB Concentrations in Fish

Relative Reduction of Human Health and Ecological Risks in the Mid- and Lower Hudson

River

Table 313699-1

Table 313699-2

Table 313699-3

Table 313699-4

Table 313699-5

Table 313699-6

Table 313699-7
Table 313699-8

Responsiveness Summary

Mid-Hudson River Species-Weighted Fish Fillet Average PCB
Concentrations (mg/kg)

Long-Term Fish Ingestion Cancer Risks Mid-Hudson River — Adult
Angler

Long-Term Fish Ingestion Non-Cancer Hazard Indices Mid-Hudson River
— Adult Angler

Modeled Times (Years) of Compliance with Human Health Risk-Based
Concentrations Mid-Hudson River

Lower Hudson River Whole Fish Largemouth Bass Average PCB
Concentrations (mg/kg)

Lower Hudson River Whole Fish Spottail Shiner Average PCB
Concentrations (mg/kg)

Average (25-year) PCB Toxicity Quotients — Ecological Receptors
Modeled Times of Compliance with Ecological RGs and Risk-Based
Concentrations

XV

Hudson River PCBs Site Record of Decision



RESPONSIVENESS SUMMARY

HUDSON RIVER PCBs SITE RECORD OF DECISION

Book 3 of 3

TABLE OF CONTENTS

Resuspension of PCBs During Dredging

Figure 336740-1
Figure 336740-2
Figure 336740-3

Figure 336740-4
Figure 336740-5

Figure 336740-6
Figure 336740-7
Figure 336740-8

Figure 336740-9

Fraction of Total Constituent Loss in Dissolved Form (K¢=10’ L/kg)
Typical Silt Curtin Response to Current

Frequency Distribution of Resuspension Rates for Cutterhead Dredging
Operations

Location of SMU 56/57 and Sample-Collection Sites

Dissolved-Phase PCB Congener Distribution for the Upstream and
Downstream Sites, Fox River, Wis.

Mean Dissolved and Particulate Effluent PCB Congener Concentrations
on the Fox River, Wis.

PCB Concentrations at the Upstream and Downstream Transects Before
and During Dredging Operations, Fox River, Wis.

Daily Mean Total Suspended Solids Concentrations for Upstream and
Downstream Transects, Fox River, Wis.

Daily Water-Column PCB Load in the Deposit Area During the Dredging
Operation on the Fox River, Wis.

Figure 336740-10 New Bedford Harbor Monitoring Stations
Figure 336740-11 General Electric Company-Hudson River Project Post-Construction

Remnant Deposit Monitoring Program — Pump House Sediment Removal
Interim Remedial Measures Site Map

Figure 336740-12 Homologue Distribution from Hudson Falls IRM Monitoring Activities
Figure 336740-13 Resuspension Rate for Open Clamshell Bucket Dredges with Water Depth

Table 336740-1
Table 336740-2

Table 336740-3
Table 336740-4
Table 336740-5

Estimation of the Rate of Downstream Transport due to Resuspension
Characteristics of Cutterhead Field Studies Used to Estimate Resuspension
Rates

Summary of PCB Concentration (ppm)' in Sediment After Dredging
Cumulative PCB Mass Transport (kg)

Summary of Estimated Resuspension Losses from Clamshell (open)
Bucket Operations

Human Health and Ecological Risk Reduction Under Phased I mplementation

Table 363176-1

Table 363176-2

Table 363176-3

Table 363176-4

Responsiveness Summary

Selected Remedy (REM-3/10/Select) Upper Hudson Species-Weighted
Fish Fillet Average PCB Concentration (mg/kg)

Selected Remedy (REM-3/10/Select) Scenarios Post-Remediation PCB
Concentrations in Fish-Upper Hudson River

Selected Remedy (REM-3/10/Select) Scenarios — Long-Term Fish
Ingestion Reasonable Maximum Exposure and Central Tendency Cancer
Risks Upper Hudson River Fish — Adult Angler

Selected Remedy (REM-3/10/Select) Scenarios — Long-Term Fish
Ingestion Reasonable Maximum Exposure and Central Tendency PCB
Non-Cancer Hazard Indices Upper Hudson River Fish — Adult Angler

XV1

Hudson River PCBs Site Record of Decision



RESPONSIVENESS SUMMARY

HUDSON RIVER PCBs SITE RECORD OF DECISION

Book 3 of 3
Table 363176-5
Table 363176-6
Table 363176-7
Table 363176-8

Table 363176-9

TABLE OF CONTENTS

Modeled Times (Years) of Compliance with Human Health Risk-Based
Concentrations Selected Remedy (REM-3/10/Select) Scenarios
Largemouth Bass Whole Body Average PCB Concentrations (mg/kg)
Spottail Shiner Whole Body Average PCB Concentrations (mg/kg)
Selected Remedy (REM-3/10/Select) Scenarios Average PCB Toxicity
Quotients Ecological Receptors (25-Year Time Frame)

Modeled Times of Compliance with Ecological Risk-Based
Concentrations Selected Remedy (REM-3/10/Select) Scenarios

ENGINEERING FEASIBILITY

Example Sediment Processing/Transfer Facilities

Figure 253216-1
Figure 253216-2
Figure 253216-3
Figure 253216-4

Figure 253216-5

Example Northern Sediment Processing and Transfer Facility Site -
Existing Conditions

Example Southern Sediment Processing and Transfer Facility Site —
Existing Conditions

Example Northern Sediment Processing and Transfer Facility - Layout for
Mechanical Dredging

Example Southern Sediment Processing and Transfer Facility - Layout for
Mechanical Dredging

Example Northern Sediment Processing and Transfer Facility - Layout for
Hydraulic Dredging

Dredging Productivity and Schedule

Table 253090-1

“Other Projects” (Hydraulic) Referenced in Comments

Delays and Downtime

Table 313398-1
Table 313398-2

Analysis of Daily Temperature Information
Analysis of River Flow Delays

Estimate of Dredged M aterial Exceeding TSCA Criteria

Figure 424851-1

Table 424851-1

Cumulative Percentage of Sediment Volume Removal based on Total
PCB Concentration with TI Pool
Percentage of Material Exceeding TSCA Criterion of 32 mg/kg

Additional Technology Evaluation

Table 255314-1

Responsiveness Summary

List of Process Options for Bioremediation

Xvii

Hudson River PCBs Site Record of Decision



RESPONSIVENESS SUMMARY
HUDSON RIVER PCBs SITE RECORD OF DECISION

TABLE OF CONTENTS
Book 3 of 3
POTENTIAL IMPACTS OF THE SELECTED REMEDY
Potential Impactsto Water Resour ces

Figure 312851-1 Typical Total Nitrogen and Total PCB Profiles in the Upper Hudson River
High Resolution Core Samples

Figure 312851-2 Hudson River PCBs Site Existing Discharge Locations to the Upper
Hudson

Table 312851-1 Model-Based Estimates of TSS from Resuspension for the Hudson River

Table 312851-2  Estimated Total Nitrogen Increase in the Water Column during Dredging

Table 312851-3 Estimate Total Phosphorous Increase in the Water Column during
Dredging

Table 312851-4 Estimated Flux of Metals to the Water Column, Based on the
Resuspension Model at 10 Meters Downstream of the Dredge Head

Table 312851-5  Estimated Concentrations for Metals in the Water Column

Table 312851-6  Estimated Flux of PAHs to Water Column, Based on the Resuspension
Model at 10 Meters Downstream of the Dredge Head

Table 312851-7 Estimated Concentrations for PAHs in the Water Column at the Waterford
Intake

Table 312851-8  Estimated Dissolved Oxygen Impacts Due to Dredging

Coastal Zone M anagement

Figure 253238-1 Project site relative to the New York State-designated coastal zone

Figure 253238-2 Average Monthly TSS concentrations for Schuylerville, Stillwater and
Waterford New York plotted against the estimated project-related fully
mixed TSS concentration for hydraulic and mechanical dredging (0.50
mg/L and 1.1 mg/L) for River Sections 2 and 3

Table 253238-1 Freshwater, Brackish Water, and Salt Water Habitats

PCB Releasesto Air

Table 253202-1 Estimated Transfer Area of the Components for Mechanical Dredging at
the Sediment Processing/Transfer Facility

Table 253202-2 Estimated Transfer Area of the Components for Hydraulic Dredging at the
Sediment Processing/Transfer Facility

Table 253202-3 ISCST3 Model Options

Table 253202-4 Calculated PCB Loss from the Sediment Treatment/Transfer Facilities

Table 253202-5 Predicted PCB Levels at the Modeled Receptor Locations and Associated
Standards

Table 253202-6  Predicted PCB Levels at the Modeling Receptor Locations Near Dredging
Site and the Ambient Standard

Table 253202-7 Outside Facility Boundary Cancer Risks to Residents

Xviil

Responsiveness Summary Hudson River PCBs Ste Record of Decision



RESPONSIVENESS SUMMARY
HUDSON RIVER PCBs SITE RECORD OF DECISION

TABLE OF CONTENTS

Book 3 of 3

Table 253202-8  Outside Facility Boundary Non-Cancer Hazards to Residents
Table 253202-9 Inside Facility Boundary Cancer Risks to Adult Workers
Table 253202-10 Inside Facility Boundary Non-Cancer Hazards to Adult Workers

Air Quality Evaluation

Table 313846-1 National and New York Ambient Air Quality Standards

Table 313846-2 Diesel Equipment Emission Rates

Table 313846-3  Truck Emission Rate

Table 313846-4  Sediment Handling Emission Rate

Table 313846-5 ISCST3 Model Options

Table 313846-6 Worst-Case Total Impact from Mechanical Dredging at NTF

Table 313846-7 Worst-Case Total Impact from Hydraulic Dredging at NTF

Table 313846-8 Worst-Case Total Impact Along the Hudson River from a Stationary
Booster Near Glenn Falls Area

Table 313846-9 Worst-Case Total Impact Along the Hudson River from a Stationary
Booster Near Albany Area

Table 313846-10 Calculated Metals Concentrations Associated with Airborne Suspended
Particles

Odor Evaluation

Table 255361-1 Calculated H,S Levels and Relevant Standards
Table 255361-2 Calculated NH3 Levels and Relevant Standards

Noise Evaluation

Table 312685-1 FHWA Noise Abatement Criteria

Table 312685-2 Typical Peak Noise Emission Levels for Construction Equipment

Table 312685-3  Long-term Noise Levels from Sediment Processing and Transfer Facilities

Table 312685-4 Long-term Noise Levels from Stationary Booster

Table 312685-5 Predicted Short-term Ley(1) (dBA) Noise Levels from Mechanical
Dredging Process (worst-case ten weeks)

Table 312685-6  Predicted Short-term Leg(1) (dBA) Noise Levels from Hydraulic Dredging
Process (worst-case nine weeks)

Project-Related Traffic
Table 253245-1 Fuel Deliveries Required Per Week

Table 253245-2  Truck Deliveries for the Northern Transfer Facility
Table 253245-3  Estimate of Traffic from Northern Transfer Facility

XIX

Responsiveness Summary Hudson River PCBs Ste Record of Decision



RESPONSIVENESS SUMMARY
HUDSON RIVER PCBs SITE RECORD OF DECISION

TABLE OF CONTENTS

Book 3 of 3
River Traffic

Table 337804-1 Recent Trends in Bulk Commodity Traffic on the Upper Hudson River

Table 337804-2 Projected Mechanical Dredging Equipment Requirements

Table 337804-3  Projected Hydraulic Dredging Equipment Requirements

Table 337804-4 1999 Champlain Canal Traffic Data

Table 337804-5 Available Lockages for 2001 Operating Season on the Hudson River (per
lock)

Table 337804-6  Available Lockages Assuming 24 Hours of Operation

Table 337804-7 Daily Lockages at Lock 5-Schuylerville-Based on Peak Month (July 1999)

Table 337804-8 Daily Lockages at Lock 6-Fort Miller-Based on Peak Month (July 1999)

Table 337804-9 Estimated Lock Traffic at Lock 5 and 6 During Mechanical Dredging
Removal Operations Occurring in River Section 1 and River Section 2

Table 337804-10 Daily Lockages (July 1999) vs. Daily Proposed Project Lockages, Lock 6
— Mechanical Dredging

Table 337804-11 Daily Lockages (July 1999) vs. Daily Proposed Project Lockages, Lock 5
— Mechanical Dredging

Table 337804-12 Daily Lockages (July 1999) vs. Daily Proposed Project Lockages, Lock 6
— Hydraulic Dredging

Socioeconomics

Figure 313617-1 Unemployment Rates

Figure 313617-2 Unemployed

Figure 313617-3 Construction Employment 1989-1998

Table 313617-1 Input Expenditures

Table 313617-2  Output Impacts — Five-County Region

Table 313617-3  Earning Impacts — Five-County Region
Table 313617-4 Employment Impacts — Five-County Region
Table 313617-5 Tourism Employment and Wages 1988-1999
Table 313617-6  Studies on Property Value Impacts

NO FIGURES OR TABLES

Rail Operations
(MASTER COMMENT/RESPONSE 312991)

PCB Carcinogenicity
(MASTER COMMENT/RESPONSE 362702)

PCB Non-Cancer Health Effects
(MASTER COMMENT/RESPONSE 362704

XX

Responsiveness Summary Hudson River PCBs Ste Record of Decision



RESPONSIVENESS SUMMARY
HUDSON RIVER PCBs SITE RECORD OF DECISION

TABLE OF CONTENTS
Book 3 of 3

Off-Site Disposal Of Processed Sediments
(MASTER COMMENT/RESPONSE 253477)

Post Dredging PCB Residuals
(Master Comment/Response 312663)

APPENDICES

APPENDIX A - HUDSON RIVER PCBs SUPERFUND SITE NEW YORK
PRELIMINARY WETLANDSASSESSMENT

APPENDIX B - HUDSON RIVER PCBs SUPERFUND SITE NEW YORK
PRELIMINARY FLOODPLAINS ASSESSMENT

APPENDIX C - STAGE 1A CULTURAL RESOURCES SURVEY

Page

ABSTRACT .ottt sttt ettt e e st e s ae et e ssee bt entesaeenseenseeseenseeneeeneenes C-1

L. INTRODUCTION ....coiiiiiiiiiiiiesteeet ettt sttt ettt st sae et st esaeebesanens C-2
1.1 Sit€ DESCIIPIION. ... .tiieeiiieeeiiieeiiieeeiee e et e et e e et e e et e e saaeeestaeeesbeeessaeeensaeesnnseennseeas C-2

1.2 St@ HISTOTY c.uvieiiieiieeie ettt ettt ettt ettt e et e saaeenseesabeenbeenaneenseas C-3

1.3 Goals of Remedial ACHION.........coiiiiiiiiiiiiieeee e C-3

1.4 General Objectives and Organization of Document ............ccceceeveevienienennieneeniennne. C-4

2. REGULATORY FRAMEWORK .....cccoiiiiiiiiiiiitiienteieee ettt C-5
2.1 Applicable Statutes and Regulations ...........cccccueeeviieeriieeiiieeiee e C-5

2.2 SUIVEY MELHOMS ...cuvviiiiieeiiieiiecie ettt ettt et e e eneeas C-8

3. REMEDIAL ACTION ALTERNATIVES . ...ttt C-13
3.1 Description Of AIteINatiVES .......eeecuiieeiieeciieeeiie et e e et erae e sree e C-13

3.2 General Removal Information ...........cccceevieriieiiieiiieiiecie e C-15

3.3 Selected REMEAY......cccuviiiiiiieiieceeee e C-18

4. ENVIRONMENTAL SETTING ....oouiiitieieeiesieee ettt C-21
T B o ) 1) (0 o USRS PRRPR C-21

4.2 GlaCial HISTOTY ...vieiiiieiiiieciie ettt ettt e et e et e e estaeeesaeesnnaeessneeesnseeenns C-22

4.3 HYATOLOZY .ottt ettt ettt ettt et e eabe et e e esaeenteenneeenns C-24

4.4 SEAIMENES ...ttt ettt e bt et e bt e st e bt e st e e bt e et e ebeesaeeebeesaee C-25

5. PREHISTORIC AND HISTORIC BACKGROUND ......ccccoeiiiiiiiieieieieeeeee e C-27
5.1 PrehiStoric Period.........cccuiiiiiiiiiiiciiee et C-27

5.2 Pre-Industrial Era, ca. 1609-1815 . ..o C-34

5.3 19" Century, ca. 18201900 ...........cooviveireeeeeeeeeeeeeeeeeeeeeeeee e C-43

Responsiveness Summary Hudson River PCBs Ste Record of Decision



RESPONSIVENESS SUMMARY
HUDSON RIVER PCBs SITE RECORD OF DECISION

TABLE OF CONTENTS

Book 3 of 3 Page
5.4 20th Century, ca. 1900-1945 .......ooiiieeeeee e C-55
5.5 20" Contury, 1945-PIESCI ..........veveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseseeeeeseeeeeeseeseeeesseeneeees C-61

6. RESULTS OF SURVEY ...ttt sttt st s C-67
6.1 National Register-Listed RESOUICES........ccuieviiiiiiiieeiieeciie e C-67
6.2 National Register-Eligible ReSOUICES ..........cccveeiiieiiieiiiieeieieeeee e C-68
6.3 Unevaluated RESOUICES ........cooiiiiiiiiiiiiiieiiee e C-69
6.4 Previous StUAICS......eouveriiiieiieieeteeit ettt sttt sttt st sae e C-71
6.5 Other RESOUICES ......eoiiiiiiiiiieeee ettt et C-79

7. POTENTIAL EFFECTS OF SELECTED REMEDY ......cocoiiiiiiiiiiiieieieeeeee e C-81
7.1 Effects to Known National Register-Listed and Eligible Resources...................... C-83
7.2 Effects to Archaeological RESOUICES ..........ceevieeiiieeiiieeiie e C-87
7.3 Effects to Other RESOUICES........ccviriiriiiiiiieieeieeiteeee e C-88

8. FUTURE STEPS ...ttt et sttt et C-89
8.1 Identification and Evaluation Efforts...........cccoooiiiiiiiiiinieeeee, C-89
8.2 Mitigation of Adverse EffectS.......ccccveiiiiiiiiiiiieeeeee e C-90
8.3, COOTAINATION ...ttt ettt ettt ettt et e st e et esat e e bt e saeeeaeeas C-91

BIBLIOGRAPHY ..ottt ettt a et ettt e eneesaeenseeneenns C-93

APPENDIX C TABLES& FIGURES

Figure C.1-1 Overview of Upper Hudson River Glen Falls to Federal Dam
Figure C.2-1 Upper Hudson River APE

Figure C.3-1 A & B Alternative REM-3/10/Select Removal Areas and Depths
Figure C.3-1 C & D Alternative REM-3/10/Select Removal Areas and Depths
Figure C.3-1 E & F  Alternative REM-3/10/Select Removal Areas and Depths
Figure C.3-1 G Alternative REM-3/10/Select Removal Areas and Depths
Figure C.3-1 H Alternative REM-3/10/Select Removal Areas and Depths
Figure C.3-1 1 &J  Alternative REM-3/10/Select Removal Areas and Depths
Figure C.3-1 K & L  Alternative REM-3/10/Select Removal Areas and Depths

Figure C.4-1 Land Form Regions for New York State
Figure C.4-2 Land Form Categories for New York State
Figure C.4-3 Hydrography on Upper Hudson River
Figure C.4-4 Underlying Rock Formation for New York State
Figure C.5-1 New Netherlands and New England, 1635
Figure C.5-2 New Netherland, 1621
Figure C.5-3 Major Land Grants and Patents of Colonial New York
Figure C.5-4 New York Counties, Colonial Era, 1776
Figure C.5-5 Northern Campaigns of the Revolutionary War
XXil

Responsiveness Summary Hudson River PCBs Ste Record of Decision



RESPONSIVENESS SUMMARY

HUDSON RIVER PCBs SITE RECORD OF DECISION

Book 3 of 3

Figure C.5-6
Figure C.5-7
Figure C.5-8
Figure C.5-9
Figure C.5-10
Figure C.5-11
Figure C.5-12
Figure C.5-13
Figure C.6-1 A

Figure C.6-1 B
Figure C.6-1 C
Figure C.6-1 D

Table C-1a
Table C-1b
Table C-1c¢
Table C-1d
Table C-1e
Table C-2

Table C-3

APPENDIX D -

TABLE OF CONTENTS

Confluence of Hudson and Mohawk Valleys, 1843

Canals of New York in 1855

Upper Hudson River & Surrounding Region, 1880

West Shore and New York Central Railroad

Delaware and Hudson Railroad

Upper Hudson River, 1921

New York State Barge Canal System, 1925

Hudson River Valley Electric Railway, 1906

Architectural & Archaeological Resources in Upper Hudson River
APE

Architectural & Archaeological Resources in Upper Hudson River
APE

Architectural & Archaeological Resources in Upper Hudson River
APE

Architectural & Archaeological Resources in Upper Hudson River
APE

National Register-Listed Resources in Albany County

National Register-Listed Resources in Rensselaer County

National Register-Listed Resources in Saratoga County

National Register-Listed Resources in Warren County

National Register-Listed Resources in Washington County
Previously-Identified Archaeological Sites in Area of Potential Effect
Prior Archaeological Surveys

COMPENDIUM OF PUBLIC COMMENTS

APPENDIX D CoMPACT DisKS

Database of Public COMMENLS ..........cccueeiiieriiiiieiieeiieeie e Compact Disk D1
Public Comment DOCUMENLS .........c.eeeriieeiiieeiieeciieeeiie e Compact Disks D2 — D6

Responsiveness Summary

XXI1il

Hudson River PCBs Site Record of Decision



RESPONSIVENESS SUMMARY
HUDSON RIVER PCBs SITE RECORD OF DECISION

TABLE OF CONTENTS

This page left blank intentionally

XXV

Responsiveness Summary Hudson River PCBs Ste Record of Decision



LIST OF ACRONYMSAND ABBREVIATIONS

ACGIH American Conference of Governmental Industrial Hygienists
ACHP Advisory Council on Historic Preservation
AGC Annual Guideline Concentration
AOC Administrative Order on Consent
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ARAR Applicable or Relevant and Appropriate Requirement
ARCC Adirondack Regional Chambers of Commerce
ARCS Assessment and Remediation of Contaminated Sediments Program
ATSDR Agency for Toxic Substance and Disease Registry
AWQC Ambient Water Quality Criterion
BAT Best Achievable Technology
BBL Blasland, Bouck, and Lee
BCD Base-Catalyzed Decomposition
BMR Baseline Modeling Report
CADD Computer-Aided Drafting and Design
CDF Confined Disposal Facility
CDI Chronic Daily Intake
CERCLA  Comprehensive Environmental Response, Compensation, and Liability Act
CFR Code of Federal Regulations
cfs cubic feet per second
CIpP Community Interaction Program
CLU-IN Hazardous Waste Clean-up Information (EPA web site)
COC Chemical(s) of Concern
COPC Chemical(s) of Potential Concern
CSF Cancer Slope Factor
CSM Conceptual Site Model
CT Central Tendency
CWA Clean Water Act
CZM Coastal Zone Management
DEIR Data Evaluation and Interpretation Report
DMR Discharge Monitoring Report
DNAPL Dense Non-Aqueous Phase Liquid
DOC Dissolved Organic Carbon
DOSM Depth of Scour Model
DOT Department of Transportation
DRE Destruction and Removal Efficiency
ECD Electron Capture Detector
ECL Environmental Conservation Law (New Y ork)
EE/CA Engineering Evaluation/Cost Analysis
EEC Extreme Effect Concentration
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EPA Environmental Protection Agency
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ESA Endangered Species Act
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FAIR Farmers Against Irresponsible Remediation
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FDA Food and Drug Administration

FEMA Federal Emergency Management Agency

FR Federal Register

FRTR Federal Remediation Technologies Roundtable
FS Feasibility Study

FSSOW Feasibility Study Scope of Work

FWIA Fish & Wildlife Impact Analysis

g/m’ Grams per meter squared

GAC Granular Activated Carbon

GC Gas Chromatography

GCL Geosynthetic Clay Liner

GE General Electric Company

GIS Geographic Information System

GLNPO (EPA’s) Great Lakes National Program Office
GRA General Response Action

HDPE High Density Polyethylene

HHRA Human Health Risk Assessment

HHRASOW Human Health Risk Assessment Scope of Work
HI Hazard Index

HMTA Hazardous Materials Transportation Act

hp Horsepower

HQ Hazard Quotient

HROC Hudson River PCB Oversight Committee

HSI Habitat Suitability Index

HTTD High Temperature Thermal Desorption
HUDTOX  Upper Hudson River Toxic Chemical Model
IBI Index of Biotic Integrity

IRIS Integrated Risk Information System

ITT Innovative Treatment Technologies (database)
kg Kilogram

KPEG Potassium polyethylene glycol

LOAEL Lowest Observed Adverse Effect Level
LRC, LRCR Low Resolution Sediment Coring Report

LTI LimnoTech, Inc.

LTTD Low Temperature Thermal Desorption

LWA Length-Weighted Average

MANOVA  Multivariate Analysis of Variance

M&E Metcalf and Eddy

MBI Macroinvertebrate Biotic Index

MCA Menzie-Cura and Associates

MCACES  Cost Estimating Software (USACE)

MCL Maximum Contaminant Level

MCLG Maximum Contaminant Level Goal

MDEQ Michigan Department of Environmental Quality
MDPR Molar Dechlorination Product Ratio

MEC Mid-Range Effects Concentration

mg/kg Milligrams per Kilogram (generally equivalent to parts per million, or ppm)
mg/L Milligrams per Liter (generally equivalent to ppm)
MNA Monitored Natural Attenuation

MPA Mass per Unit Area
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MS
NAAQS
NAICS
NAS
NCP
NEPA
ng/L
NHPA
NiMo
NOAA
NOAEL
NPL
NRC
NTCRA
NYCRR
NYSDEC
NYSDOH
NYSDOL
NYSDOT
NYSPDES
O&M
OPRHP
OSHA
OSWER
ou

PCB
PCRDMP
PEL
PMCR
ppm

PRG

PSG

PVC
RAMP
RAO
RBC
RBMR
REACHIT
RfD
RI/FS

RI

RIMS
RM

RME
ROD
SARA
SAV

SEC
SHPO
SITE
SPDES

Responsiveness Summary

LIST OF ACRONYMSand ABBREVIATIONS (cont d)

Mass Spectroscopy

National Ambient Air Quality Standards

North American Industry Coding System

National Academy of Sciences

National Oil Spill and Hazardous Substances Pollution Contingency Plan
National Environmental Policy Act

Nanograms per Liter, parts per trillion

National Historic Preservation Act

Niagara Mohawk Power Company

National Oceanic and Atmospheric Administration

No Observed Adverse Effect Level

National Priorities List

National Research Council

Non-Time Critical Removal Action

New York Code of Rules and Regulations

New York State Department of Environmental Conservation
New York State Department of Health

New York State Department of Labor

New York State Department of Transportation

New York State Pollutant Discharge Elimination System
Operation and Maintenance

Office of Parks, Recreation, and Historic Preservation
Occupational Safety and Health Administration

Office of Solid Waste and Emergency Response (EPA)
Operable Unit

Polychlorinated Biphenyl

Post-Construction Remnant Deposit Monitoring Plan
Probable Effects Level

Preliminary Modeling Calibration Report

part(s) per million (mg/kg or mg/L)

Preliminary Remediation Goal

Project Sponsor Group

Polyvinyl Chloride

Remedial Action Master Plan

Remedial Action Objective

Risk-Based Concentration

Revised Baseline Modeling Report

Remediation and Characterization Innovative Technologies (EPA database)
Reference Dose

Remedial Investigation/Feasibility Study

Remedial Investigation

Remediation Information Management System

River Mile

Reasonable Maximum Exposure

Record of Decision

Superfund Amendments and Reauthorization Act of 1986
Submerged Aquatic Vegetation

Sediment Effect Concentration

State Historic Preservation Office

Superfund Innovative Technology Evaluation Program
State Pollution Discharge Elimination System
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SQRT
STC
T&E
TAG
TAGM
TBC
TCDD
TCP
TEC
TEF
TEQ

TI

TID
TIN

TIP
TLV
TOC
TOGS
TOPS
TQ

TR
TRV
TSCA
TWA
UCL
UET
my/kg
nmg/L
USACE
USBEA
USBLS
USC
USDOC
USDOD
USDOE
USDOI
USFWS
USGS
VISITT

VLDPE
WHO

LIST OF ACRONYMSand ABBREVIATIONS (cont d)

Screening Quick Reference Tables

Scientific and Technical Committee

Threatened and Endangered

Technical Assistance Grant

Technical Assistance Guidance Memorandum (NYSDEC)
To-be-considered

2,3,7,8-Tetrachlorodibenzo-p-dioxin
2,4,6-Trichlorophenol

Threshold Effect Concentration

Toxicity Equivalency Factor

(Dioxin-like) Toxic Equivalent Quotient

Thompson Island

Thompson Island Dam

Triangulated Irregular Network

Thompson Island Pool

Threshold Limit Value

Total Organic Carbon

Technical and Operational Guidance Series (NYSDEC)
Trace Organics Platform Sampler

Toxicity Quotient

Target Risk

Toxicity Reference Value

Toxic Substances Control Act

Time-Weighted Average

Upper Confidence Limit

Upper Effects Threshold

Micrograms per Kilogram, (generally equivalent to parts per billion, or ppb)
Micrograms per Liter, (generally equivalent to parts per billion, or ppb)
United States Army Corps of Engineers

United States Bureau of Economic Analysis

United States Bureau of Labor Statistics

United States Code

United States Department of Commerce

United States Department of Defense

United States Department of Energy

United States Department of Interior

United States Fish and Wildlife Service

United States Geological Survey

Vendor Information System for Innovative Treatment Technologies (EPA
Program)

Very Low Density Polyethylene

World Health Organization
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Section 2
BACKGROUND AND REMEDIAL INVESTIGATION
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Note: No data were available for Schuyerville prior to 1998.
In 1999 the load at Schuyerville was essentially identical to that at TT Dam.

TAMS
Figure573-2
Water Column Total PCB Annual Load at Fort Edward, TI Dam, and Schuylerville from GE Data
(Ratio Estimator)




Net TIP Total PCB Contribution on an Annual Basis
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1. Net loss represents the annual load gain across the TI Pool as calculated by the difference between the Ye ar
Rogers Island load and a corrected TI Dam West load.

2. Data were only available for April to December in 1991. The annual load was calculated using the

average montly load of April to December.

Figure577-1
Net Annual Release of Total PCBsfrom Thompson Island Pool Sediments
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Figure617-1. PCB Load at Rt. 197 and L oad Gain acrossthe TIP (from GE data)
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Figure621-1. Cumulative Total PCB Load at River Mile 194.2 (Roger s |sland) and River
Mile 188.5 (TID-WEST), Estimated from GE Monitoring Data for April 1991--Mar ch 2000.
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June-August 1996 GE Data
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Figure 621-2. Shift in PCB Homologue Pattern across the Thompson Island Pool,
Summer 1996
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Figure 621-3.

June 22, 2000

Summer Water Column Concentration at TID West versus Monthly
Average Flow at Fort Edward, 1996 - 1999
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Figure 623-1. PCB Homologue Shift acrossthe TIP, June-August 1997 GE Observations
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Relative Percent

Summer 1997 Water Column Concentrations
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Figure 623-2. Summer 1997 Water Column Relative PCB Congener Concentrations near
the Thompson Island Dam, Compared to Aroclor 1242

Responsiveness Summary

Hudson River PCBs Site Record of Decision




Relative Percent

Thompson Island Pool Sediment Congener Concentration
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Figure 623-3. Congener Patternin TIP Sediment Compared to Aroclor 1242
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Figure 623-4. MDPR versus Total PCB Concentration for GE 0-5 cm Sediment

Total PCB Concentration (mg/kg)

Concentrationsin the Thompson Island Pool.
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Relative Percent

Summer 1997 TIP-18C versus Sediment and Porewater
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Figure 623-5. Relative Percent Patternsin Water Column Gain at T1P-18C, Surface Sediment,
and Surface Sediment Por ewater

Responsiveness Summary
Hudson River PCBs Site Record of Decision



Relative Percent

Summer 1997 Derived Sediment Concentration from Gain at TID-West
Compared to HR Cores 18-20 and Aroclor 1242
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Figure 623-6. Sediment Congener Pattern Derived from Summer 1997 Gain at T1P-18C
Attributed to Porewater Flux
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Figure 623-7. Sediment Relative Concentrations Required to Support Observed Water Column
Concentrationsvia Porewater Flux
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Concentration (ng/l)

Summer 1997 Water Column Concentrations at TID-West
Predicted as a Mix of Porewater and Surface Sediment
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Figure 623-8. Concentrationsat TID-West Predicted asa Mixture of Porewater and Sediment
Exchange
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Summer 1997 Water Column Concentration Gain at TIP-18C
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Figure 623-9. Concentration Gain at TIP-18C Predicted as a Mixture of Porewater and

Sediment Exchange
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Figure 623-10. Relative Concentration Gain at TID-West, 1991-1997
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1991-97 Composite Congener Fractions in TIP Gain
Predicted as a Mix ofPorewaterand Surface Sediment
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Figure 623-11. 1991-97 Composite Congener Concentrationsin TIP Load Gain Predicted
asa Mixture of Porewater and Surface Sediment
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Figure 629-1. Concentration Trendsin Brown Bullhead, Including 2000 Data
Vertical bars show arithmetic means and 95% confidence limits for NYSDEC observations,

converted to a consistent Tri+ basis. Solid line shows FISHRAND median predictions.
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Figure631-1. Ratioof Tri+ at Center Channel to TID-West, Plotted against Upstream
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Figure 631-2. Monthly Total PCB Loadsat Rt. 197 (Fort Edward) and Rt. 29 (Schuylerville) Estimated from GE Data
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Figure 633-1. Cumulative Frequency Distribution of Total PCB Concentration in
Surface Sedimentsin the Thompson Island Pool, 1991 and 1998 GE Data
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Figure 633-2. Cumulative Frequency Distribution of MDPR in
Surface Sedimentsin the Thompson Island Pool, 1991 and 1998 GE Data
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Figure 635-1. Annual Average PCB Tri+ Concentrationsfrom USGS Monitoring at

Waterford and Stillwater
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FIGURE 3

1984 PCB MASS vs 1984-1994 CHANGE
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Correlation: r = .58
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Figure 641-1. Reproduction of Figure 3 from GE Comments, Appendix F.1

Responsiveness Summary
Hudson River PCBs Site Record of Decision



Freguency

g |

6|

| I I

!

o L : : : B
1.2 2.9 4.6 6.4 8.1

More
% TOC

Figure 779-1: Total Organic Carbon in Sediment at RM 189 (TIP)
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Brown Bullhead: Sediment Accumulation Factor for River Mile 189
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Brown Bullhead: Sediment Accumulation Factor for River Mile 168
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Figure 779-2. Brown Bullhead: Sediment Accumulation Factors
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Figure 313787-1. Forecasts of white perch Tri+ PCB body burdens from Farley model
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Figure 313787-2. Forecasts of white perch Tri+ PCB body burdens from FISHRAND
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Figure 313787-3. Forecasts of largemouth bass Tri+ PCB body burdens from FISHRAND
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Figure 313787--4. Forecasts of brown bullhead Tri+ PCB body burdens from FISHRAND
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Figure 313787-5;. Forecasts of yellow perch Tri+ PCB body burdens from FISHRAND
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Table 313787-1. Comparison of Tri+ PCB concentrations - water column

Region 1 Percent Reduction Compared]|Percent Reduction Compared Year
_ i 0 0
(RM 153.5 - RM 60) to No Action (%) to MNA (%) Construction
Year Year Year Year Year Year Completed
Alternatives 2011 2014 2029 2011 2014 2029
MNA 31 39 64 - - - -
REM-3/10/S 53 60 75 32 34 30 2008
CAP-3/10/S 52 59 74 30 32 27 2008
REM-0/0/3 59 66 78 41 44 39 2010
Region 2 Percent Reduction Compared]Percent Reduction Compared Year
- to No Acti % to MNA (%
(RM 60 - RM 14) 0 No Action (%) 0 MNA (%) Construction
Year Year Year Year Year Year Completed
Alternatives 2011 2014 2029 2011 2014 2029
MNA 16 24 43 - - - -
REM-3/10/S 27 40 53 13 21 16 2008
CAP-3/10/S 26 39 52 12 19 15 2008
REM-0/0/3 29 44 56 15 26 22 2010
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Section 3
BASELINE RISK ASSESSMENTS AND PRGS
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Figure 811-1: Risk Functions for Female Eagle Exposed to PCBs
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Figure 811-2: Risk Functions for Female Mink Exposed to PCBs

Risk Function for Female Mink Exposed
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Figure 811-3: Risk

Functions for Female Otter Exposed to PCBs

Risk Function for Female Otter Exposed

to Total PCBsat RM 189
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Date

19971130
19971202

19980106
19990318
199903
199912
19991116
19980730
19991208
19991204
19991214
19991206
19991209
199912
19991103
19991111
1993
1989
19900830
200003
200003
19981218
199902
19991105
19991102
19991106
19991205
19991211
19991102
19981217
19991208
19991129
19991201
19991129
19990305
19990621
19991106
19981206
19981214
20000107
19991123
19991230
19981130
19981204
19981201
19991222
19991211

Responsiveness Summary

Table 811-1

Summary of Measured PCB Concentrations in Liver of Mink and Otter Caught within 5 Miles of the Hudson River as Compared to TRVs

Species

otter
otter
otter
otter
otter
otter
otter
mink
mink
mink
mink
mink
mink
mink
mink
mink
mink
mink
mink
mink
mink
mink
mink
mink
mink
mink
mink
mink
mink
mink
mink
mink
mink
mink
mink
mink
mink
mink
mink
mink
mink
mink
mink
mink
mink
mink
mink

Hudson River PCBs Site Record of Decision

County

RENSSELAER
RENSSELAER
RENSSELAER
ALBANY
SARATOGA
SARATOGA
SARATOGA
SARATOGA
WASHINGTON
SARATOGA
SARATOGA
SARATOGA
WASHINGTON
WASHINGTON
SARATOGA
SARATOGA
SARATOGA
SARATOGA
SARATOGA
COLUMBIA
COLUMBIA
COLUMBIA
SARATOGA
SARATOGA
SARATOGA
SARATOGA
WASHINGTON
WASHINGTON
SARATOGA
SARATOGA
SARATOGA
SARATOGA
SARATOGA
SARATOGA
SARATOGA
SARATOGA
SARATOGA
SARATOGA
SARATOGA
RENSSELAER
SARATOGA
WASHINGTON
SARATOGA
SARATOGA
SARATOGA
WASHINGTON
WASHINGTON

Town

TROY
TROY

NORTH GREENBUSH

COHOES
HALFMOON
NORTHUMBERLAND
NORTHUMBERLAND
STILLWATER
GREENWICH
SCHUYLERVILLE
SCHUYLERVILLE
SARATOGA
EASTON

EASTON
NORTHUMBERLAND
MOREAU
STILLWATER
STILLWATER
STILLWATER
STOCKPORT
STOCKPORT
CLAVERACK
STILLWATER
NORTHUMBERLAND
NORTHUMBERLAND
NORTHUMBERLAND
KINGSBURY
KINGSBURY
MOREAU
SARATOGA
SARATOGA
SARATOGA
SARATOGA
SARATOGA
HALFMOON
STILLWATER
MOREAU
SARATOGA
SARATOGA
SCHAGHTICOKE
HALFMOON
KINGSBURY
SARATOGA
SARATOGA
SARATOGA
KINGSBURY
KINGSBURY

Total

% Lipid PCBww

25
3.85
2.26

3.861

2.2
2.93
5.22

2.3

2.4
3.61
2.88

2.7
2.15
3.02

2.9

1.9

3.3

3.8

2.2

3.3

5.3

2.7
4.24

1.7

3.2

2.4

1.5
4.21

2.3
3.55

2.5

3.1

3.2

3.1
2.6
3.3
2.4
9.2
2.66
21
2.9
3.3
3.7
3.2
3.2
3.74

ppm

1.19
1.16
0.86
0.72
4.41
1.08
22.50
0.70
3.34
0.29
0.04
0.08
0.62
1.27
0.92
0.32
0.21
3.06
0.14
1.36
0.04
0.04
0.08
0.02
0.14
0.07
0.12
0.46
0.03
0.02
0.23
0.05
0.02
0.07
0.06
0.03
0.03
0.02
0.11
0.05
0.20
0.11
0.06
0.02
0.35
0.05
0.25

Exceed Exceed
wet- wet-
weight weight
NOAEL? LOAEL?
y y
y y
y y
y y
y y
y y
y y

y
y y
y
y
y
y
y
y
y y
y
y
y
y
y
y
y
y
y
y
y

Lipid-
Normalized
Total PCB

ppm

47.87
30.97
38.12
18.54
200.37
36.83
431.03
30.39
139.00
8.06
1.39
3.07
29.02
42.12
31.66
16.84
6.34
80.58
6.41
41.33
0.81
1.55
1.89
1.12
4.50
2.72
7.80
10.82
1.50
0.67
9.04
1.61
0.54
2.20
2.05
1.19
0.95
0.99
1.24
1.79
9.29
3.69
1.91
0.61
10.92
1.53
6.58

Exceed
lipid-
based
NOAEL? LOAEL?

<

<KL KKK KK

<K<K <

Exceed
lipid-
based

y

<K<K KKK

Location
Descriptor

Trib
Trib
Trib
Trib
Land
Land
Land
River
River
River
River
River
Trib
Trib
Land
Trib
Trib
Trib
Trib
Trib
Trib
Trib
Land
Trib
Trib
Trib
Trib
Trib
Trib
Trib
Trib
Trib
Trib
Trib
Trib
Trib
Trib
Trib
Trib
Lake
Trib
Trib
Trib
Trib
Trib
Trib
Trib

Distance
to River
(miles)

1.0
1.0
4.3
0.6
0.2
21
2.2
0
0
0
0
0
0.3
0.4
0.6
0.9
1

1

1
1.6
1.6
1.7
1.9
2.2
2.3
2.3
2.3
2.3
2.6
2.8
2.8
2.8
2.8
2.8
2.9
3.2
3.3
4.2
4.2
4.4
4.5
4.6
4.7
4.7
4.7
4.75
4.9



Table 811-2: Summary of Distributionsand Distribution Parameters Used in Joint Probability Analysis

Input Variable

Distribution

Units Type1

Parameters” for Eagle

Parameters” for Mink  Parameters” for Otter

Piscivorous fish concentration at RM189 in 1993
Piscivorous fish concentration at RM168 in 1993
Piscivorous fish concentration at RM154 in 1993
Piscivorous fish concentration at RM189 in 2015
Piscivorous fish concentration at RM168 in 2015
Piscivorous fish concentration at RM154 in 2015
Forage fish concentration at RM189 in 1993
Forage fish concentration at RM168 in 1993
Forage fish concentration at RM154 in 1993
Forage fish concentration at RM189 in 2015
Forage fish concentration at RM168 in 2015
Forage fish concentration at RM 154 in 2015

mg/kg wet weigh Lognormal, U
mg/kg wet weigh Lognormal, U
mg/kg wet weigh Lognormal, U
mg/kg wet weigh Lognormal, U
mg/kg wet weigh Lognormal, U
mg/kg wet weigh Lognormal, U
mg/kg wet weigh Lognormal, U
mg/kg wet weigh Lognormal, U
mg/kg wet weigh Lognormal, U
mg/kg wet weigh Lognormal, U
mg/kg wet weigh Lognormal, U
mg/kg wet weigh Lognormal, U

Benthic invertebrate concentration at RM189 in 199 mg/kg wet weigh Triangular, U
Benthic invertebrate concentration at RM168 in 199 mg/kg wet weigh Triangular, U
Benthic invertebrate concentration at RM154 in 199 mg/kg wet weigh Triangular, U
Benthic invertebrate concentration at RM189 in 201 mg/kg wet weigh Triangular, U
Benthic invertebrate concentration at RM168 in 201 mg/kg wet weigh Triangular, U
Benthic invertebrate concentration at RM154 in 201 mg/kg wet weigh Triangular, U

Body weight

Ingestion rate

Area use factor

Percentage of diet consisting of fish
Percentage of diet consisting of invertebrates
Water intake rate

kg Triangular, V
g/day Triangular, V

fraction Triangular, V
fraction Triangular, V
fraction Triangular, V
L/day Triangular, V

45.62 (10.65)
12.82 (5.50)
5.11(1.98)
7.07 (2.50)
2.04 (1.01)
0.83 (0.33)

NA
NA
NA
NA
NA
NA
5.1 (4.5-5.6)
0.642 (0.585-0.690)
0.75 (0.5, 1.0)
0.9 (0.8 - 1.0)
0
0.175 (0.162-0.187)

14.77 (4.85)
3.00 (1.34)
1.13 (0.45)
2.85(1.22)
0.48 (0.14)
0.17 (0.06)

15.17 (13.65-16.68)

9.30 (9.03-9.94)
4.52 (4.07-4.97)
2.24 (2.01-2.46)
1.87 (1.68-2.06)
0.69 (0.62-0.76)
0.827 (0.550-1.101)
0.132 (0.119-0.145)
0.75 (0.5, 1.0)
0.30 (0.19-0.37)
0.16 (0.13-0.18)
0.08 (0.05-0.10)

45.62 (10.65)
12.82 (5.50)
5.11 (1.98)
7.07 (2.50)
2.04 (1.01)
0.83 (0.33)

15.17 (13.65-16.68)
9.30 (9.03-9.94)
4.52 (4.07-4.97)
2.24 (2.01-2.46)
1.87 (1.68-2.06)
0.69 (0.62-0.76)
7.32 (6.73-7.90)

0.9 (0.7-1.1)
0.75 (0.5, 1.0)
0.88 (0.70-1.00)
1-% fish
0.59 (0.55-0.64)

Notes:

1 - U refers to unknown quantities, V refers to variability
2 - Parameters for lognormal distribution are specified as mean (standard deviation).
Parameters for triangular distribution are specified as mode (min, max).
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Section 4
REMEDIAL ACTION OBJECTIVESAND SELECTION OF TARGET
AREAS
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No screening data is included in the plot.

Figure 597-1
Correlations Among PCB Metrics for 1984 NY SDEC Sediment Survey
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1991 GE Composite Samples (L og Scale)
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Correlation of Surface Concentration and M PA for
GE 1991 Composite Samples
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Figure 597-4
Assessment of the Capture Efficiency for the Expanded Hotspot Remediation
Tri+ PCB Concentration and MPA Histogramsfor 1984 NY SDEC Data
Within and Outside of Remedial Area
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Figure 597-5
Assessment of the Capture Efficiency for the Expanded Hot Spot Remediation
Total PCB Concentration and MPA Histogramsfor 1984 NY SDEC Data
Within and Outside of Remedial Area
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METHODOLOGY FOR
VOLUME ESTIMATION

Figure 313219-1




Section 5
TECHNOLOGY EVALUATION AND REMEDIAL ALTERNATIVE
DEVELOPMENT
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Section 6
MODELING ASSUMPTIONS AND INTERPRETATION

Responsiveness Summary Hudson River PCBs Site Record of Decision



Table 799-1

Mid-Hudson River
Species-Weighted Fish Fillet Average PCB Concentration (in mg/kg)

No Action Alternative MNA CAP-3/10/S Preferred Alternative (REM-3/10/S) REM-0/0/3
River Section | River Section | River Section | River Section | River Section | River Section | River Section | River Section | River Section | River Section | River Section | River Section |River Section 1|River Section 2|River Section 3
Year 1 (RM 152) 2 (RM 113) 3 (RM 90) 1 (RM 152) 2 (RM 113) 3 (RM 90) 1 (RM 152) 2 (RM 113) 3 (RM 90) 1 (RM 152) 2 (RM 113) 3 (RM 90) (RM 152) (RM 113) (RM 90)
1999 1.663 0.814 0.732 1.906 0.977 0.825 1.906 0.977 0.825 1.885 0.973 0.822 1.905 0.977 0.825
2000 1.676 0.756 0.648 1.788 0.871 0.743 1.788 0.871 0.743 1.773 0.867 0.741 1.788 0.871 0.743
2001 1.867 0.777 0.617 1.939 0.854 0.694 1.939 0.854 0.694 1.934 0.851 0.692 1.939 0.854 0.694
2002 1.594 0.729 0.591 1.668 0.770 0.643 1.668 0.770 0.643 1.657 0.767 0.641 1.668 0.770 0.643
2003 1.381 0.650 0.539 1.439 0.680 0.579 1.439 0.680 0.579 1.430 0.678 0.577 1.439 0.680 0.578
2004 0.988 0.529 0.475 1.047 0.550 0.502 1.044 0.549 0.502 1.036 0.546 0.500 1.044 0.549 0.502
2005 0.989 0.473 0.420 0.982 0.476 0.435 0.957 0.472 0.433 0.948 0.469 0.431 0.952 0.471 0.432
2006 1.176 0.480 0.392 1.011 0.449 0.388 0.942 0.432 0.382 0.941 0.431 0.380 0914 0.425 0.380
2007 1.010 0.462 0.371 0.833 0.408 0.349 0.738 0.378 0.337 0.728 0.376 0.336 0.701 0.366 0.332
2008 0.828 0.414 0.349 0.674 0.344 0.311 0.556 0.306 0.292 0.547 0.304 0.292 0.536 0.297 0.287
2009 0.713 0.353 0.309 0.559 0.286 0.269 0.456 0.254 0.250 0.445 0.251 0.248 0.437 0.246 0.244
2010 0.836 0.360 0.294 0.601 0.279 0.245 0.443 0.227 0.217 0.429 0.222 0.215 0.395 0.211 0.209
2011 0.992 0.399 0.300 0.681 0.285 0.232 0.483 0.216 0.195 0.464 0.210 0.192 0.405 0.193 0.183
2012 0.845 0.383 0.296 0.565 0.262 0.218 0.390 0.194 0.176 0.376 0.189 0.173 0.319 0.167 0.160
2013 0.970 0.398 0.299 0.614 0.261 0.209 0.422 0.189 0.164 0.408 0.184 0.161 0.340 0.158 0.146
2014 0.838 0.371 0.290 0.530 0.236 0.195 0.361 0.171 0.151 0.346 0.165 0.147 0.289 0.142 0.131
2015 0.714 0.337 0.274 0.423 0.207 0.179 0.299 0.151 0.137 0.287 0.147 0.134 0.242 0.125 0.118
2016 0.540 0.289 0.254 0.324 0.171 0.159 0.229 0.127 0.122 0.219 0.123 0.119 0.185 0.105 0.104
2017 0.486 0.251 0.229 0.292 0.148 0.141 0.201 0.110 0.109 0.192 0.106 0.106 0.161 0.091 0.093
2018 0.488 0.236 0.209 0.280 0.139 0.128 0.188 0.100 0.098 0.180 0.097 0.095 0.151 0.083 0.084
2019 0.395 0.206 0.190 0.235 0.122 0.116 0.154 0.087 0.088 0.149 0.084 0.085 0.122 0.072 0.075
2020 0.525 0.215 0.179 0.289 0.124 0.109 0.187 0.086 0.081 0.179 0.083 0.079 0.147 0.071 0.069
2021 0.493 0.212 0.173 0.267 0.119 0.103 0.175 0.083 0.077 0.170 0.080 0.075 0.139 0.068 0.065
2022 0.421 0.200 0.168 0.221 0.109 0.097 0.149 0.077 0.072 0.145 0.075 0.070 0.119 0.064 0.062
2023 0.385 0.187 0.159 0.200 0.100 0.090 0.135 0.071 0.068 0.132 0.070 0.066 0.109 0.059 0.058
2024 0.432 0.189 0.154 0.212 0.100 0.088 0.143 0.071 0.065 0.140 0.070 0.064 0.115 0.059 0.056
2025 0.485 0.209 0.162 0.226 0.104 0.087 0.153 0.073 0.065 0.150 0.071 0.064 0.123 0.061 0.056
2026 0.464 0.205 0.160 0.205 0.098 0.084 0.141 0.070 0.063 0.137 0.068 0.062 0.115 0.058 0.054
2027 0.365 0.186 0.155 0.163 0.088 0.080 0.114 0.064 0.060 0.111 0.063 0.059 0.093 0.054 0.052
2028 0.363 0.175 0.147 0.157 0.083 0.075 0.111 0.061 0.057 0.108 0.059 0.056 0.092 0.052 0.050
2029 0.447 0.185 0.147 0.180 0.083 0.073 0.127 0.061 0.056 0.123 0.060 0.055 0.106 0.052 0.049
2030 0.450 0.192 0.147 0.173 0.082 0.071 0.124 0.061 0.055 0.119 0.059 0.054 0.103 0.053 0.048
2031 0.395 0.187 0.147 0.154 0.079 0.069 0.111 0.059 0.054 0.108 0.058 0.053 0.094 0.051 0.048
2032 0.417 0.194 0.152 0.153 0.078 0.069 0.111 0.059 0.054 0.108 0.057 0.053 0.094 0.051 0.048
2033 0.387 0.188 0.151 0.139 0.074 0.067 0.104 0.057 0.053 0.101 0.055 0.052 0.089 0.049 0.047
2034 0.379 0.182 0.148 0.136 0.072 0.065 0.103 0.056 0.052 0.101 0.055 0.051 0.089 0.049 0.046
2035 0.477 0.200 0.155 0.187 0.081 0.067 0.155 0.066 0.055 0.153 0.064 0.054 0.138 0.058 0.049
2036 0.394 0.196 0.156 0.238 0.096 0.073 0.206 0.081 0.061 0.205 0.080 0.060 0.187 0.074 0.056
2037 0.479 0.206 0.160 0.289 0.111 0.081 0.254 0.096 0.069 0.250 0.094 0.068 0.231 0.088 0.064
2038 0.487 0.208 0.162 0.273 0.111 0.085 0.238 0.097 0.074 0.233 0.095 0.073 0.217 0.089 0.068
2039 0.546 0.211 0.156 0.237 0.108 0.085 0.205 0.094 0.075 0.201 0.092 0.074 0.187 0.086 0.069
2040 0.594 0.232 0.167 0.207 0.101 0.084 0.180 0.088 0.074 0.176 0.086 0.073 0.164 0.081 0.069
2041 0.456 0.215 0.165 0.155 0.087 0.078 0.140 0.078 0.070 0.136 0.076 0.068 0.125 0.071 0.065
2042 0.368 0.193 0.162 0.127 0.075 0.071 0.124 0.069 0.065 0.121 0.068 0.064 0.104 0.062 0.060
2043 0.521 0.205 0.157 0.153 0.074 0.068 0.148 0.070 0.063 0.144 0.068 0.061 0.123 0.061 0.057
2044 0.603 0.234 0.168 0.181 0.079 0.067 0.157 0.071 0.062 0.154 0.070 0.061 0.142 0.065 0.056
2045 0.522 0.233 0.173 0.166 0.078 0.066 0.139 0.069 0.060 0.135 0.067 0.059 0.132 0.064 0.056
2046 0.469 0.224 0.175 0.143 0.073 0.064 0.121 0.064 0.058 0.120 0.062 0.057 0.119 0.061 0.054

BOLD-ITALICIZED - First occurrence of species-weighted fish filet average PCB concentration below human-health based fish ingestion Preliminary Remediation Goal (0.05 mg/kg, 1 meal/week), and other targets (0.2mg/kg, 1 meal/month; 0.4 mg/kg, 1 meal/ 2 months).
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Table 799-2
Human Health Based Target Levels - Year Reached
Comparison of Feasibility Study Alternatives- Mid-Hudson River

Monitored Natrual
Preferred Alternative No Action Attenuation CAP-3/10/Select | REM-3/10/Select | REM-0/0/3
RM 152
Human Health risk-based PRG 0.05
/k
HExE >2046 >2046 >2046 >2046 >2046
Fish Target Concentration 0.2 mg/kg
>2046 2023 2018 2018 2016
Fish Target Concentration 0.4 mg/kg 2019 2016 2012 2012 2010
RM 113
Human Health risk-based PRG 0.05
/k
HExE >2046 >2046 >2046 >2046 2033
Fish Target Concentration 0.2 mg/kg
2022 2016 2012 2012 2011
Fish Target Concentration 0.4 mg/kg 2009 2008 2007 2007 2007
RM 90
Human Health risk-based PRG 0.05
/k
HExE >2046 >2046 >2046 >2046 2028
Fish Target Concentration 0.2 mg/kg
2019 2014 2011 2012 2011
Fish Target Concentration 0.4 mg/kg 2006 2006 2006 2006 2006
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Table 799-3

Long-Term Fish Ingestion Non-Cancer Hazards

Scenario Time Frame: Long-Term Post-Remediation (2011 on)

Exposure Medium: Fish

Exposure Point: Mid-Hudson River
Exposure Route: Ingestion

Chemical of Potential Concern: PCBs
Receptor Population: Angler

Reasonable Maximum Exposure and Central Tendency
Mid-Hudson River - Adult Angler

Remedial PCB Conc. Intake Reference Hazard Percent Percent
Alternative in Fish (Non-Cancer) Dose Quotient Risk Reduction Risk Reduction
compared to compared to

(mg/kg ww) (mg/kg-day) (mg/kg-day) No Action MNA

Reasonable Maximum Exposure

Mid-Hudson Average

[No Action Alternative Start Year 2010 0.49 2.2E-04 2.0E-05 11

[No Action Alternative Start Year 2012 0.43 2.0E-04 2.0E-05 9.8

MNA Alternative Start Year 2010 0.33 1.5E-04 2.0E-05 7.5 33%

MNA Alternative Start Year 2012 0.27 1.2E-04 2.0E-05 6.2 37%

(CAP-3/10/S Start Year 2010 0.24 1.1E-04 2.0E-05 5.5 51% 26%

REM-3/10/S Start Year 2010 0.23 1.1E-04 2.0E-05 53 52% 29%

REM-0/0/3 Start Year 2012 0.16 7.4E-05 2.0E-05 3.7 62% 40%

RM 152

[No Action Alternative Start Year 2010 0.82 3.7E-04 2.0E-05 19

[No Action Alternative Start Year 2012 0.70 3.2E-04 2.0E-05 16

MNA Alternative Start Year 2010 0.53 2.4E-04 2.0E-05 12 35%

MNA Alternative Start Year 2012 0.43 2.0E-04 2.0E-05 9.9 38%

(CAP-3/10/S Start Year 2010 0.38 1.7E-04 2.0E-05 8.6 54% 30%

REM-3/10/S Start Year 2010 0.36 1.6E-04 2.0E-05 8.2 56% 32%

REM-0/0/3 Start Year 2012 0.24 1.1E-04 2.0E-05 5.5 65% 44%

RM 113

[No Action Alternative Start Year 2010 0.36 1.7E-04 2.0E-05 8.3

[No Action Alternative Start Year 2012 0.32 1.5E-04 2.0E-05 7.4

MNA Alternative Start Year 2010 0.24 1.1E-04 2.0E-05 5.5 33%

MNA Alternative Start Year 2012 0.20 9.3E-05 2.0E-05 4.6 37%

(CAP-3/10/S Start Year 2010 0.18 8.3E-05 2.0E-05 4.1 50% 25%

REM-3/10/S Start Year 2010 0.18 8.1E-05 2.0E-05 4.0 51% 27%

REM-0/0/3 Start Year 2012 0.12 5.7E-05 2.0E-05 2.8 62% 39%

RM 90

[No Action Alternative Start Year 2010 0.29 1.3E-04 2.0E-05 6.5

[No Action Alternative Start Year 2012 0.26 1.2E-04 2.0E-05 6.0

MNA Alternative Start Year 2010 0.21 9.4E-05 2.0E-05 4.7 28%

MNA Alternative Start Year 2012 0.18 8.0E-05 2.0E-05 4.0 34%

(CAP-3/10/S Start Year 2010 0.17 7.6E-05 2.0E-05 3.8 42% 19%

REM-3/10/S Start Year 2010 0.16 7.4E-05 2.0E-05 3.7 43% 21%

REM-0/0/3 Start Year 2012 0.12 5.4E-05 2.0E-05 2.7 55% 32%
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Table 799-4

Long-Term Fish Ingestion Cancer Risks

Scenario Time Frame: Long-Term Post-Remediation (2011 on)

Exposure Medium: Fish

Exposure Point: Mid-Hudson River
Exposure Route: Ingestion

Chemical of Potential Concern: PCBs
Receptor Population: Angler

Reasonable M aximum Exposure and Central Tendency
Mid-Hudson River - Adult Angler

Remedial PCB Conc. Intake Cancer Slope Cancer Percent Percent
Alternative in Fish (Cancer) Factor Risk Risk Reduction Risk Reduction
compared to compared to

(mg/kg ww) (mg/kg-day) (mg/kg-day) No Action MNA

Reasonable M aximum Exposure

Mid-Hudson Average

[No Action Alternative Start Year 2010 0.31 8.2E-05 2 1.6E-04

[No Action Alternative Start Year 2012 0.30 7.9E-05 2 1.6E-04

MNA Alternative Start Year 2010 0.16 4.1E-05 2 8.2E-05 50%

MNA Alternative Start Year 2012 0.15 3.8E-05 2 7.6E-05 52%

(CAP-3/10/S Start Year 2010 0.12 3.2E-05 2 6.4E-05 61% 23%

REM-3/10/S Start Year 2010 0.12 3.1E-05 2 6.2E-05 62% 25%

REM-0/0/3 Start Year 2012 0.10 2.5E-05 2 5.1E-05 68% 33%

RM 152

[No Action Alternative Start Year 2010 0.52 1.4E-04 2 2.7E-04

[No Action Alternative Start Year 2012 0.50 1.3E-04 2 2.6E-04

MNA Alternative Start Year 2010 0.25 6.6E-05 2 1.3E-04 51%

MNA Alternative Start Year 2012 0.23 6.1E-05 2 1.2E-04 53%

(CAP-3/10/S Start Year 2010 0.19 4.9E-05 2 9.9E-05 64% 25%

REM-3/10/S Start Year 2010 0.18 4.8E-05 2 9.6E-05 65% 27%

REM-0/0/3 Start Year 2012 0.15 3.9E-05 2 7.8E-05 70% 36%

RM 113

[No Action Alternative Start Year 2010 0.23 6.1E-05 2 1.2E-04

[No Action Alternative Start Year 2012 0.23 5.9E-05 2 1.2E-04

MNA Alternative Start Year 2010 0.12 3.1E-05 2 6.2E-05 49%

MNA Alternative Start Year 2012 0.11 2.9E-05 2 5.8E-05 51%

(CAP-3/10/S Start Year 2010 0.09 2.4E-05 2 4.8E-05 60% 22%

REM-3/10/S Start Year 2010 0.09 2.4E-05 2 4.7E-05 61% 24%

REM-0/0/3 Start Year 2012 0.07 1.9E-05 2 3.9E-05 67% 32%

RM 90

[No Action Alternative Start Year 2010 0.19 4.9E-05 2 9.7E-05

[No Action Alternative Start Year 2012 0.18 4.7E-05 2 9.4E-05

MNA Alternative Start Year 2010 0.10 2.7E-05 2 5.3E-05 45%

MNA Alternative Start Year 2012 0.10 2.5E-05 2 5.0E-05 47%

(CAP-3/10/S Start Year 2010 0.08 2.2E-05 2 4.4E-05 55% 18%

REM-3/10/S Start Year 2010 0.08 2.1E-05 2 4.3E-05 56% 20%

REM-0/0/3 Start Year 2012 0.07 1.8E-05 2 3.6E-05 62% 28%
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Table 799-4

Long-Term Fish Ingestion Cancer Risks

Scenario Time Frame: Long-Term Post-Remediation (2011 on)

Exposure Medium: Fish

Exposure Point: Mid-Hudson River
Exposure Route: Ingestion

Chemical of Potential Concern: PCBs
Receptor Population: Angler

Reasonable M aximum Exposure and Central Tendency
Mid-Hudson River - Adult Angler

Remedial PCB Conc. Intake Cancer Slope Cancer Percent Percent
Alternative in Fish (Cancer) Factor Risk Risk Reduction Risk Reduction
compared to compared to

(mg/kg ww) (mg/kg-day) (mg/kg-day) No Action MNA

Central Tendency

Mid-Hudson Average

[No Action Alternative Start Year 2010 0.41 3.2E-06 1 3.2E-06

[No Action Alternative Start Year 2012 0.36 2.9E-06 1 2.9E-06

MNA Alternative Start Year 2010 0.26 2.1E-06 1 2.1E-06 36%

MNA Alternative Start Year 2012 0.22 1.7E-06 1 1.7E-06 39%

(CAP-3/10/S Start Year 2010 0.19 1.5E-06 1 1.5E-06 53% 27%

REM-3/10/S Start Year 2010 0.19 1.5E-06 1 1.5E-06 55% 30%

REM-0/0/3 Start Year 2012 0.13 1.0E-06 1 1.0E-06 64% 41%

RM 152

[No Action Alternative Start Year 2010 0.68 5.3E-06 1 5.3E-06

[No Action Alternative Start Year 2012 0.59 4.6E-06 1 4.6E-06

MNA Alternative Start Year 2010 0.42 3.3E-06 1 3.3E-06 37%

MNA Alternative Start Year 2012 0.35 2.8E-06 1 2.8E-06 40%

(CAP-3/10/S Start Year 2010 0.29 2.3E-06 1 2.3E-06 57% 31%

REM-3/10/S Start Year 2010 0.28 2.2E-06 1 2.2E-06 58% 33%

REM-0/0/3 Start Year 2012 0.19 1.5E-06 1 1.5E-06 67% 45%

RM 113

[No Action Alternative Start Year 2010 0.30 2.4E-06 1 2.4E-06

[No Action Alternative Start Year 2012 0.27 2.1E-06 1 2.1E-06

MNA Alternative Start Year 2010 0.20 1.5E-06 1 1.5E-06 36%

MNA Alternative Start Year 2012 0.17 1.3E-06 1 1.3E-06 39%

(CAP-3/10/S Start Year 2010 0.15 1.1E-06 1 1.1E-06 52% 26%

REM-3/10/S Start Year 2010 0.14 1.1E-06 1 1.1E-06 54% 28%

REM-0/0/3 Start Year 2012 0.10 7.9E-07 1 7.9E-07 63% 40%

RM 90

[No Action Alternative Start Year 2010 0.25 2.0E-06 1 2.0E-06

[No Action Alternative Start Year 2012 0.23 1.8E-06 1 1.8E-06

MNA Alternative Start Year 2010 0.17 1.3E-06 1 1.3E-06 32%

MNA Alternative Start Year 2012 0.15 1.1E-06 1 1.1E-06 36%

(CAP-3/10/S Start Year 2010 0.13 1.1E-06 1 1.1E-06 46% 21%

REM-3/10/S Start Year 2010 0.13 1.0E-06 1 1.0E-06 47% 22%

REM-0/0/3 Start Year 2012 0.10 7.6E-07 1 7.6E-07 57% 33%
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Table 799-5
PCB Toxicity Quotients - Ecological Receptors 2011 on (25-Y ear Average)

Mid to Lower Hudson River

No Action Start Year|No Action Start Year| MNA Start Year MNA Start Year CAP-3/10/S Start | REM-3/10/S Start REM-0/0/3 Start
2010 2012 2010 2012 Year 2010 Year 2010 Year 2012

River Section 1 (RM 152)

Mink LOAEL 1.4 1.3 0.7 0.7 0.5 0.5 0.4
NOAEL 14 13 7.4 6.8 51 4.9 3.9

River Otter LOAEL 6.6 6.3 3.6 3.3 25 2.4 19
NOAEL 66 63 36 33 25 24 19

River Section 2 (RM 113)

Mink LOAEL 1.3 1.2 0.7 0.7 0.5 0.5 0.4
NOAEL 13 12 7.3 6.8 5.2 5.0 4.1

River Otter LOAEL 5.8 55 34 3.1 2.4 2.3 19
NOAEL 58 55 34 31 24 23 19

River Section 3 (RM 90)

Mink LOAEL 1.0 0.9 0.6 0.6 0.5 0.4 0.4
NOAEL 9.5 9.2 6.0 55 4.6 4.4 3.7

River Otter LOAEL 4.3 4.1 2.8 25 21 2.0 17
NOAEL 43 41 28 25 21 20 17

River Section 4 (RM 50)

Mink LOAEL 0.8 0.7 0.5 0.5 0.4 0.4 0.4
NOAEL 7.7 7.4 5.3 4.9 4.4 4.2 3.6

River Otter LOAEL 3.7 35 2.6 2.3 21 2.0 17
NOAEL 37 35 26 23 21 20 17

Notes: TQs above the target level of 1.0 are bolded.
A 25-yr time frame was used to average risks, as described in the FS. The REM-3/10/S and CAP-3/10/S
time frame covered 2011-2035 and REM-0/0/3 time frame covered 2012-2036.
No Action and MNA alternatives were calculated for both time frames.
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Table 799-6

PCB Risk Reduction - Ecological Receptors (25-Y ear Average)
Mid to L ower Hudson River

Percent Risk
Reduction CAP-

Percent Risk
Reduction CAP-

Percent Risk
Reduction REM-

Percent Risk
Reduction REM-

Percent Risk
Reduction REM-

Percent Risk
Reduction REM-

3/10/S Compared to | 3/10/S Compared to | 3/10/S Compared to | 3/10/S Compared to [ 0/0/3 Compared to | 0/0/3 Compared to
No Action SY2010 MNA SY2010 No Action SY2010 MNA SY2010 No Action SY2012 MNA SY2012
River Section 1 (RM 152)

. LOAEL 63% 31% 63% 31% 70% 43%
Mink NOAEL 63% 31% 63% 31% 70% 43%
River Otter LOAEL 62% 31% 62% 31% 70% 44%

NOAEL 62% 31% 62% 31% 70% 44%
River Section 2 (RM 113)
Mink LOAEL 59% 28% 59% 28% 66% 39%
NOAEL 59% 28% 59% 28% 66% 39%
River Otter LOAEL 58% 28% 58% 28% 67% 40%
NOAEL 58% 28% 58% 28% 67% 40%
River Section 3 (RM 90)
Mink LOAEL 52% 23% 52% 23% 60% 33%
NOAEL 52% 23% 52% 23% 60% 33%
River Otter LOAEL 51% 23% 51% 23% 60% 33%
NOAEL 51% 23% 51% 23% 60% 33%
River Section 4 (RM 50)
Mink LOAEL 43% 18% 43% 18% 51% 26%
NOAEL 43% 18% 43% 18% 51% 26%
Ri LOAEL 43% 18% 43% 18% 51% 26%
iver Otter
NOAEL 43% 18% 43% 18% 51% 26%
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Section 7
ALTERNATIVE-SPECIFIC RISK ESTIMATES
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Table 797-1
Extended Dredging Fish Ingestion Non-Cancer Health Hazards
Reasonable Maximum Exposure and Central Tendency - Extended Dredging
Upper Hudson River Fish - Adult Angler

Scenario Time Frame: Long-Term Post-Remediation
Exposure Medium: Fish

Exposure Point: Upper Hudson River (RMs 189-154)
Exposure Route: Ingestion

Chemical of Potential Concern: PCBs

Receptor: Adult Angler

Remedial Alternative PCB Conc. Intake Reference Hazard Percent Percent
(with starting year for evaluation) in Fish (Non-Cancer) Dose Quotient | Hazard Reduction | Hazard Reduction
compared to compared to
(mg/kg ww) (mg/kg-day) (mg/kg-day) No Action MNA

Reasonable M aximum Exposure

[No Action (Start Year 2014) 1.9-3.2 8.8E-04-1.4E-03 2.0E-05 44-72

MNA (Start Year 2014) 1.2-2.7 5.7E-04-1.2E-03 2.0E-05 28-62 14%-36%

(CAP-3/10/Select (Start Year 2014) 0.49 2.2E-04 2.0E-05 11 75%-84% 61%-82%
REM-3/10/Select (Start Year 2014) 0.43 2.0E-04 2.0E-05 9.8 78%-86% 65%-84%
REM-0/0/3 (Start Year 2014) 0.29 1.3E-04 2.0E-05 6.7 85%-91% 76%-89%

Central Tendency

[No Action (Start Year 2014) 1.8-3.0 8.2E-05-1.4E-04 2.0E-05 4.1-6.9

MNA (Start Year 2014) 1.1-2.6 4.9E-05-1.2E-04 2.0E-05 24-59 15%-41%

(CAP-3/10/Select (Start Year 2014) 0.44 2.0E-05 2.0E-05 1.0 76%-86% 59%-83%

REM-3/10/Select (Start Year 2014) 0.39 1.8E-05 2.0E-05 0.89 78%-87% 63%-85%

REM-0/0/3 (Start Year 2014) 0.27 1.2E-05 2.0E-05 0.62 85%-91% 74%-89%
Notes:

The RME non-cancer exposure time frame is seven years, and the CT time frame is 12 years.
Concentrations were averaged across all three river sections.

Ranges of bounding estimate hazard quotients are presented for the No Action and MNA alternatives.
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Table797-2

Extended Dredging Fish Ingestion Cancer Risks

Reasonable Maximum Exposure and Central Tendency

Upper Hudson River Fish - Adult Angler

Scenario Time Frame: Long-Term Post-Remediation
Exposure Medium: Fish

Exposure Point: Upper Hudson River (RMs 189-154)
Exposure Route: Ingestion

Chemical of Potential Concern: PCBs

Receptor: Adult Angler

Remedial Alternative PCB Conc. Intake Cancer Slope Cancer Percent Percent
(with starting year for evaluation) in Fish (Cancer) Factor Risk Risk Reduction Risk Reduction
compared to compared to
(mg/kg ww) (mg/kg-day) (mg/kg-day) No Action MNA
Reasonable M aximum Exposure
[No Action (Start Year 2014) 1.3-2.5 3.4E-04-6.4E-04 2 6.8E-04-1.3E-03
MNA (Start Year 2014) 0.57-2.0 1.5E-04-5.2E-04 2 3.0E-04-1.0E-03 18%-57%
(CAP-3/10/Select (Start Year 2014) 0.28 7.3E-05 2 1.5E-04 78%-89% 50%-86%
REM-3/10/Select (Start Year 2014) 0.26 6.8E-05 2 1.4E-04 80%-89% 54%-87%
REM-0/0/3 (Start Year 2014) 0.20 5.3E-05 2 1.1E-04 84%-92% 64%-90%
"Central Tendency
[No Action (2014) 1.8-3.0 1.4E-05-2.4E-05 1 1.4E-05-2.4E-05
MNA (2014) 1.1-2.6 8.3E-06-2.0E-05 1 8.3E-06-2.0E-05 15%-41%
(CAP-3/10/Select (2014) 0.44 3.4E-06 1 3.4E-06 76%-86% 59%-83%
REM-3/10/Select (2014) 0.39 3.1E-06 1 3.1E-06 78%-87% 63%-85%
REM-0/0/3 (2014) 0.27 2.1E-06 1 2.1E-06 85%-91% 74%-89%
Notes:

The RME cancer exposure time frame is 40 years, and the CT time frame is 12 years.
Concentrations were averaged across all three river sections.

Ranges of bounding estimate hazard quotients are presented for the No Action and MNA alternatives.
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Section 9
IN-RIVER IMPACTS (SHORT- AND LONG-TERM)
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Figure 803-1
Average Monthly TSS Concentrations (mg/L)

Average Monthly TSS Concentrations for Waterford from 1976 - 1996
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—— Monthly averages bounded by the minimum and maximum measured values

—— Project-related TSS values for hydraulic dredging fully mixed at 3000 cfs

It should be noted that data were not available for all time periods at all stations
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Section 11
SELECTION OF THE PREFERRED REMEDY
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Table 337780-1
Annual Tri+ and Total PCB Loads at the Thompson Idand, Northumberland, and Federal
Damsfor Selected Years

Annual Tri+ PCB (kg)
1 1
Alternatives Thompson Island Dam | Northumberland Dam Federal Dam
Year | Year | Year | Year | Year | Year | Year | Year | Year
2003 | 2011 | 2035 ] 2003 | 2011 | 2035 | 2003 | 2011 | 2035
No Action 104 88 60 122 105 60 131 104 62
MNA 104 44 14 123 63 15 131 72 24
6-yr REM-3/10/Selecd 50 | oy 1| 13| 27 1| o131 ] 44 | 20
(0.13% resuspension)
Annual Total PCB (kg)
Alternatives Thompson Island Dam® | Northumberland Dam'- Federal Dam'*
Year | Year | Year | Year | Year | Year | Year | Year | Year
2003 | 2011 | 2035 | 2003 | 2011 | 2035 | 2003 | 2011 | 2035
No Action 240 203 139 262 226 129 190 151 90
MNA 240 102 32 264 135 32 190 104 35
6-yr REM-3/10/Select 5 5 5 5
(0.13% resuspension) 240 >t 25 264 58 24 190 64 29

" Tri+ PCB transport is generally conservative (i.e., little apparent loss with distance downstream) while mono- and di-homologues transport is

not, especially from Schuylerville to Waterford (USEPA, 2000). This is reflected in the decline in the applicable water column ratio (see White
Paper - Relationship Between Tri+ and Total PCBs).

% Based on Tri+ to Total ratio of 2.31 (GE TID West, 97-99)
3 Based on Tri+ to Total ratio of 2.15 (GE Schuylerville, 97-99)
* Based on Tri+ to Total ratio of 1.45 (USEPA Phase 2, 1993)

> If conservative transport is assumed for mono- and di-homologues, these values increase by about 20 to 100 kg. Note that these homologue
groups were not found to be conservative (USEPA, 2000)
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Table 337780-2
Cumulative Tri+ and Total PCB L oadsat the Thompson Idand, Northumberland, and
Federal Dams (2004-2067)

Thompson Island Dam Northumberland Dam Federal Dam
_ Reduction Reduction| Reduction
Alternatives relative to| Reduction relative to|Reduction] Tri+ [relative to| Reduction
Tri+ PCB| MNA |relativeto | Tri+ PCB| MNA |relative to] PCB MNA | relative to
load (kg) | (kg) |MNA (%)] load (kg) | (ke) [MNA (%)fload (kg)| (ke) |MNA (%)
No Action 4100 - ; 4226 ; ; 3879 ; ;
MNA 1275 0 0 1505 0 0 1721 0 0
CAP-3/10/Select | 911 -364 229 1026 479 232 1314 | -407 24
REM%QSFQW | ooz | 313 | 29 1006 | 499 | 33 | 1296 | -425 | -2
REM-0/0/3 759 -516 -40 862 -643 43 1174 | -547 232
REM-3/10/Select -1 - g55 | 35 27 1055 | -450 30 | 1346 | -375 2
6-yr, 0.13%
REM-3/10/Select -
6oyr, 2.5% 1158 117 9 1423 -82 -5 1695 26 2
Thompson Island Dam Northumberland Dam Federal Dam
. Total |Reduction| Reduction Total [Reduction
Alternatives PCB |relative to| Reduction relative to|Reduction] PCB [relative to| Reduction
load* | MNA |relative to | Total PCB| MNA |relative to] load* | MNA | relative to
(kg) (kg) |[MNA (%)]load™ (kg)| (kg) |[MNA (%) (kg) (kg) [MNA (%)
No Action 9471 - - 9086 - - 5625 - -
MNA 2945 0 0 3236 0 0 2495 0 0
CAP-3/10/Select | 2104 -841 229 2206 -1030 232 1905 | -590 24
REMSQ_(y’isele -] 2084 | 862 | 29 2163 | <1073 | 33 | s | 616 | -2
REM-0/0/3 1753 | -1192 -40 1853 -1382 -43 1702 | -793 232
REM-3/10/Select - 5137 | g9 27 2268 | -968 30 | 1952 | -s44 20
6-yr, 0.13%
REM-3/10/Select -1 005 | p7 9 3059 | -176 5 2458 | .38 2
6-yr, 2.5%

" Based on Tri+ to Total ratio of 2.31 (GE TID West, 97-99)
% Based on Tri+ to Total ratio of 2.15 (GE Schuylerville, 97-99) 3 Based on Tri+ to Total ratio of 1.45 (USEPA Phase 2, 1993)
3 Based on Tri+ to Total ratio of 1.45 (USEPA Phase 2, 1993)
“Discussion on the derivation of the ratios used to obtain these loads is provided in the White Paper - Relationship Between Tri+ and Total

PCBs
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