


Rev. 1 
May 1999 

EXISTING DATA SUMMARY REPORT 
FOR 

BASEWIDE GROUNDWATER OPERABLE UNIT 
REMEDIAL INVESTIGATION 

NAVAL SUBMARINE BASE - NEW LONDON 
GROTON, CONNECTICUT 

. 

COMPREHENSIVE LONG-TERM 
ENVIRONMENTAL ACTION NAVY (CLEAN) CONTRACT 

Submitted to: 
Northern Division 

Environmental Branch Code 18 
Naval Facilities Engineering Command 

10 Industrial Highway, Mail Stop #82 
Lester, Pennsylvania 19113-2090 

Submitted by: 
Tetra Tech NUS, Inc. 

600 Clark Avenue, Suite 3 
King of Prussia, Pennsylvania 19406-l 433 

CONTRACT NUMBER N62472-90-D-1298 
CONTRACT TASK ORDER 0312 

Volume I 

MAY 1999 

PREPARED BY: APPROVED BY: 

PROGRAM MANAGER 
TETRA TECH NUS, INC. TETRA TECH NUS, INC. 
PITTSBURGH, PENNSYLVANIA KING OF PRUSSIA, PENNSYLVANIA 



Rev. 1 
May 1999 

TABLE OF CONTENTS 

VOLUME I - TEXT 

SECTION PAGE 

ACRONYMS, INITIALISMS AND ABBREVIATIONS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ix 

INTRODUCTION . . . . . ..*....*..*......................................................*...........................*....................... l-l 
PURPOSE OF THE REPORT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l-l 
BASE BACKGROUND . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l-l 

1.1 
1.2 
1.2.1 
1.2.2 
1.2.3 
1.2.4 

Base Description ........................................................................................................... l-l 
Base History ...................................................................................................... .:. ....... l-2 
Previous and Ongoing Investigations and Related Documentation ............................ l-3 
Contaminated Areas and Sources of Contamination within the Basewide 
Groundwater Investigation Area .................................................................................. l-4 
PHYSICAL CHARACTERISTICS.. .............................................................................. l-6 
Topography and Surface Features.. ............................................................................ l-6 
Water Classifications and Water Quality ..................................................................... l-7 
Soil Characteristics ...................................................................................................... l-8 
Geology ....................................................................................................................... l-8 
Hydrogeology.. ........................................................................................................... l-l 0 
Climatology ................................................................................................................ l-14 
DATA EVALUATION ................................................................................................. l-15 
Analytical Database ............................................................................................ .‘. ..... l-l 6 
Screening Level Assessment .................................................................................... l-17 
Preparation of Tag Maps ........................................................................................... l-22 
Decision-Making Process .......................................................................................... l-24 
REPORT ORGANIZATION ....................................................................................... l-24 

1.0 

1.3 
1.3.1 
1.3.2 
1.3.3 
1.3.4 
1.35 
1.3.6 
1.4 
1.4.1 
1.4.2 
1.4.3 
1.4.4 
1.5 

2.0 NORTHERN REGION OF NSB-NLON ........................................................................................ 2-l 
SITE 1 - CBU DRUM STORAGE AREA.. ................................................................... 2-l 2.1 

2.1 .l 
2.1.2 
2.1.3 
2.1.4 
2.1.5 
2.1.6 
2.1.7 
2.2 
2.2.1 
2.2.2 
2.2.3 
2.2.4 
2.2.5 
2.2.6 
2.2.7 
2.3 
2.3.1 
2.3.2 
2.3.3 

Site Description ............................................................................................................ 2-l 
Site Investigations ........................................................................................................ 2-2 
Physical Characteristics ............................................................................................... 2-4 
Nature and Extent of Contamination ........................................................................... 2-5 
Data Evaluation ........................................................... . ............................................... 2-8 
Decision Tree ............................................................................................................ 2-12 
Recommendations ..................................................................................................... 2-13 
SITE 2A - AREA A LANDFILL ................................................................................... 2-13 
Site Description .......................................................................................................... 2-13 
Site Investigations ...................................................................................................... 2-15 
Physical Characteristics.. ............ t.. ............................................................................ 2-l 9 
Nature and Extent of Contamination ......................................................................... 2-22 
Data Evaluation ..................... . ................................................................................... 2-28 
Decision Tree ............................................................................................................ 2-35 
Recommendations ..................................................................................................... 2-36 
SITE 2B - AREA A WETLAND .................................................................................. 2-36 
Site Description .......................................................................................................... 2-36 
Site Investigations ...................................................................................................... 2-37 
Physical Characteristics ............................................................................................. 2-40 
Nature and Extent of Contamination ........... .............................................................. 2-43 
Data Evaluation ......................................................................................................... 2-48 

119802/P ii CT0 0312 

2.3.4 
2.3.5 



Rev. 1 
May 1999 

TABLE OF CONTENTS (Continued) c-x 

VOLUME I - TEXT 

SECTION 

2.3.6 
2.3.7 
2.4 
2.4.1 
2.4.2 
2.4.3 
2.4.4 
2.4.5 
2.4.6 
2.4.7 
2.5 
2.5.1 
2.5.2 
2.5.3 
2.5.4 
2.5.5 
2.5.6 
2.5.7 
2.6 
2.6.1 
2.6.2 
2.6.3 
2.6.4 
2.6.5 
2.6.6 
2.6.7 
2.7 
2.7.1 
2.7.2 
2.7.3 
2.7.4 
2.7.5 
2.7.6 
2.7.7 
2.8 
2~8.1 
2.8.2 
2.8.3 
2.8.4 
2.8.5 
2.8.6 
2.8.7 
2.9 
2.9.1 
2.9.2 
2.9.3 
2.9.4 

PAGE 

Decision Tree 2-55 ............. . .............................................................................................. 
Recommendations ..................................................................................................... 2-55 

SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA. ... . ................ .” 2-56 

Site Description.. ........................................................................................................ 2-56 

Site Investigations ........................................................................ 2-57 .............................. 
Physical Characteristics.. ..................................................... . ..................................... 2-61 

Nature and Extent of Contamination ......................................................................... 2-64 

Data Evaluation .............. . .......................................................................................... 2-68 

Decision Tree ............................................................................................................ 2-72 

Recommendations.. ................................................................... :. .............................. 2-73 

SITE 4 - RUBBLE FILL AREA AT BU.NKER A86 ..................................................... 2-73 

Site Description.. ........................................................................................................ 2-73 

Site Investigations.. ...................... ............................................................................. 2-74 . 
Physical Characteristics 

...................................................................................................................................................................... 
2-76 

Nature and Extent of Contamination 2-78 

Data Evaluation ......................................................................................................... 2-81 

Decision Tree ............................................................................................................ 2-84 

Recommendations.. ................................................................................................... 2-85 

SITE 5 - HAZARDOUS WASTE STORAGE FACILITY AT BUNKER A85 ............. .2-85 

Site Description.. ............................................ . .............................................................. 2-85 

Site Investigations.. .................................................................................................... 2-85 

Physical Characteristics.. ........................................................................................... 2-86 

Nature and Extent of Contamination ......................................................................... 2-87 

Data Evaluation ......................................................................................................... 2-88 

Decision Tree ................................................................................ -. .......................... 
Recommendations.. .......................................................................... 

%?i 

........................ . 
SITE 7 - TORPEDO SHOPS .................................................................................... 2-88 

Site Description.. ......................................................................................................... 2-88 

Site Investigations.. .................................................................................................... 2-90 

Physical Characteristics .., .......................................................................................... 2-92 

Nature and Extent of Contamination ......................................................................... 2-95 

Data Evaluation ......................................................................................................... 2-99 

Decision Tree .......................................................................................................... 2-l 05 

Reccm-mendations.. ................................................................................................. 2-l 06 

SITE 14 - QBDANE ................................................................................................. 2-l 06 

Site Description.. 2-l 06 ...................................... . .... ;.: ................... . ..... :! .............................. 
Site Investigations.. .................................................................................................. 2-l 07 

Physical Characteristics .............................................. ..: ............................ 2-l 08 ........... ..) 
Nature and Extent of Contamination ....................................................................... 2-110 

Data Evaluation ....................................................................................................... 2-113 

Decision Tree .......................................................................................................... 
Recommendations.. 

22-i i z 
- .......................... ....................................................................... 

SITE 26 - AREA A WEAPONS CENTER ............................................................... 2-l 17 

Site Description.. ................................................................ . ...... ~ ... . .......... I ..:. ............ 2-l 17 

Site Investigations.. .................................................................................................. 2-l 18 

Physical Characteristics.. ......................................................................................... 2-l 19 

Nature and Extent of Contamination ....................................................................... 2-121 

119802/P 
. . . 
III CT0 0312 



Rev. 1 
May 1999 

VOLUME I -TEXT 

3.0 

4.0 

TABLE OF CONTENTS (ContinueD) 

SECTION PAGE 

2.9.5 
2.9.6 
2.9.7 

Data Evaluation ....................................................................................................... 2-l 25 
Decision Tree .......................................................................................................... 2-l 30 
Recommendations.. ................................................................................................. .2-l 30 

CENTRAL REGION OF NSB-NLON ........................................................................................... 3-1 
3.1 SITE 16 - HOSPITAL INCINERATOR.. ...................................................................... 3-l 
3.1 .l Site Description.. .......................................................................................................... 3-l 
3.1.2 Site Investigations.. ...................................................................................................... 3-l 
3.1.3 Physical Characteristics.. ............................................................................................. 3-l 
3.1.4 Nature and Extent of Contamination ........................................................................... 3-2 
3.15 Data Evaluation ................................................................................................ .;. ........ 3-2 
3.1.6 Decision Tree .............................................................................................................. 3-3 
3.1.7 Recommendations. ...................................................................................................... 3-3 

SOUTHERN REGION OF NSB-NLON ........................................................................................ 4-1 

119802/P 

4.1 
4.1 .l 
4.1.2 
4.1.3 
4.1.4 
4.1.5 
4.1.6 
4.1.7 
4.2 
4.2.1 
4.2.2 
4.2.3 
4.2.4 
4.2.5 
4.2.6 
4.2.7 
4.3 
4.3.1 
4.3.2 
4.3.3 
4.3.4 
4.3.5 
4.3.6 
4.3.7 
4.4 
4.4.1 
4.4.2 
4.4.3 
4.4.4 
4.4.5 
4.4.6 
4.4.7 

SITE 8 - GOSS COVE LANDFILL.. ............................................................................ 4-l 
Site Description.. .......................................................................................................... 4-l 
Site Investigations.. ...................................................................................................... 4-2 
Physical Characteristics.. ............................................................................................. 4-6 
Nature and Extent of Contamination .... :. ..................................................................... 4-8 
Data Evaluation ......................................................................................................... 4-l 3 
Decision Tree .......................................... .I.. .............................................................. 4-20 
Recommendations.. ................................................................................................... 4-21 
SITE 12 - NEX GAS STATION (BUILDING 428) ..................................................... 4-22 
Site Description.. ........................................................................................................ 4-22 
Site Investigations ...................................... ..l ............................................................. 4-22 
Physical Characteristics.. ............................................................... t ........................... 4-25 
Nature and Extent of Contamination ......................................................................... 4-27 
Data Evaluation ......................................................................................................... 4-27 
Decision Tree ............................................................................................................ 4-27 
Recommendations.. ................................................................................................... 4-28 
SITE 15 - SPENT ACID STORAGE AND DISPOSAL AREA.. ................................. 4-28 
Site Description.. ........................................................................................................ 4-28 
Site Investigations.. ......................... ........................................................................... 4-29 
Physical Characteristics.. ........................................................................................... 4-30 
Nature and Extent of Contamination ......................................................................... 4-32 
Data Evaluatibn ......................................................................................................... 4-34 
Decision Tree ............................................................................................................ 4-37 
Recommendations.. ................................................................................................... 4-38 
SITE 18 - SOLVENT STORAGE AREA (BUILDING 33). ......................................... 4-38 
Site Description.. ........................................................................................................ 4-38. 
Site Investigations.. .................................................................................................... 4-38 
Physical Characteristics.. ........................................................................................... 4-38 
Nature and Extent of Contamination ......................................................................... 4-39 
Data Evaluation ......................................................................................................... 4-39 
Decision Tree ............................................................................................................ 4-40 
Recommendations.. ................................................................................................... 4-40 

iv CT0 0312 



Rev. 1 
May 1999 

TABLE OF CONTENTS (Continued) 

VOLUME I -TEXT 

SECTldN PAGE 

4.5 
4.5.1 
4.5.2 
4.5.3 
4.5.4 
4.5.5 
4.5.6 
4.5.7 

SITE 23 - TANK FARM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-40 
Site Description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-40 
Site Investigations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-44 
Physical Characteristics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-51 
Nature and Extent of Contamination 
Data Evaluation 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ::.,.45: 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Decision Tree . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-60 
Recommendations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .‘............................. 4-61 

5.0 SUMMARY AND RECOMMENDATIONS .................................................................................... 5-l 
5.1 SUMMARY AND GENERAL RECOMMENDATIONS.. ................................................ 5-l 
5.2 NORTHERN REGION OF NSB-NLON .................... . ..................................................... 5-3 
5.3 CENTRAL REGION OF NSB-NLON ........................................................................... 5-5 
5.4 SOUTHERN REGION OF NSB-NLON.. ........ ..! ........................................ z ... . .............. 5-5 

REFERENCES ............................................................................................ ..~..~ ........................................ R-l 

119802/P V CT0 0312 



Rev. 1 
May 1999 

DRAWINGS 

1 

2 

3 

4 

5 NORTHERN REGION - PRIMARY GROUNDWATER COPCs - OVERBURDEN WELLS 

6 NORTHERN REGION - PRIMARY GROUNDWATER COPCs - BEDROCK WELLS 

7A NORTHERN REGION - EASTERN SIDE - PRIMARY SOIL COPCs 

7B NORTHERN REGION -,EASTERN SIDE - PRIMARY SEDIMENT COPCs 

8 NORTHERN REGION -WESTERN SIDE - PRIMARY SOIL COPCs 

9 SOUTHERN REGION - PiMARY GROUNDWATER COPCs - OVERBURDEN WELLS 

10 SOUTHERN REGION - PRIMARY GROUNDWATER COPCs - BEDROCK WELLS 

11 SOUTHERN REGION - EASTERN SIDE - PRIMARY SOIL COPCs 

12 SOUTHERN REGION - WESTERN SIDE - PRIMARY SOIL COPCs 

TABLE OF CONTENTS (Continued) 
. I 

VOLUME II 

STUDY LOCATIONS, STUDY AREAS, SURROUNDING LAND USE, AND CTDEP 

GROUNDWATER QUALITY CLASSIFICATION GOALS 

TOPOGRAPHIC SURFACE AND REGION BOUNDARIES LOCATION MAP 

SHALLOW OVERBURDEN GROUNDWATER POTENTIOMETRIC SURFACE MAP - 

NOVEMBER 20,1995 

BEDROCK GROUNDWATER POTENTIOMETRIC SURFACE MAP - NOVEMBER 20, 

1995 

VOLUME Ill 

APPENDICES 

A ANALYTICAL DATABASE 
A.1 SOIL DATABASE 
A.2 TCLPDATABASE 
A.3 SEDIMENT DATABASE 
A.4 GROUNDWATER DATABASE 
A.5 SURFACE WATER DATABASE 

B CONNECTICUT REMEDIATION STANDARDS 

119802/P vi CT0 0312 



Rev. 1 
May 1999 

TABLES f--Y 

NUMBER 

l-l 

l-2 
l-3 
l-4 
2-l 
2-2 
2-3 

2-4 
2-5 
2-6 
2-7 
2-8 
2-Q 
2-10 
2-l 1 
2-l 2 
2-13 

2-14 

2-15 

2-l 6 

2-17 
2-18 
2-19 
2-20 
2-21 
2-22 
2-23 
2-24 
2-25 
2-26 

2-27 

4-1 
4-2 
4-3 
4-4 
4-5 
4-6 

4-7 

Summary of Previous and Ongoing Investigations at Naval Subase New London and 
Related Documentation ............................................................................................................... l-25 
Risk-Based and Health-Based COPC Screening Levels - Solid Media ...................................... 1-55 
Risk-Based and Health-Based COPC Screening Levels - TCLP Leachates ................ . ............ I-59 
Risk-Based and Health-Based COPC Screening Levels - Aqueous Media ................ . .............. l-60 
COPC Screening - Soil Samples, Site 1 - CBU Drum Storage Area ....................................... 2-131 
COPC Screening - TCLP Soil Samples, Site 1 - CBU Drum Storage Area.. .......................... .2-l 34 
COPC Screening - Groundwater Samples-Overburden Wells, Site 1 - CBU Drum 
Storage Area.. ........................... . .............................. Y ..:. .............. .: ..: ...... c ......... :.:. ............... . ......... -2-135 
COPC Screening - Soil Samples, Site 2A - Area A Landfill ............................ . ....................... .2-l 37 
COPC Screening - TCLP Soil Samples, Site 2A - Area A Landfill.. ........................................ .2-141 
COPC Screening - Groundwater Samples-Overburden Wells, Site 2A - Area A Landfill.. .... ..2-14 2 
COPC Screening - Groundwater Samples-Bedrock Wells, Site 2A - Area A Landfill..............2-14 5 
COPC Screening - Soil/Sediment Samples, Site 2B - Area A Wetland ................................... 2-l 47 
COPC Screening - TCLP Soil Samples, Site 28 - Area A Wetland ......................................... 2-151 
COPC Screening - Groundwater Samples-Overburden Wells, Site 2B - Area A Wetland.. .. ..2-15 2 
COPC Screening - Groundwater Samples-Bedrock Wells, Site 2B - Area A Wetland;...........2-15 4 
COPC Screening - Surface Water Samples, Site 2B - Area A Wetland.. ............................... .2-156 
COPC Screening - Groundwater Samples-Overburden Wells, Site 3 - Area A 
Downstream Watercourses and OBDA ..................................................................................... 2-l 58 
COPC Screening - Groundwater Samples-Bedrock Wells, Site 3 -Area A Downstream 
Watercourses and OBDA ......................................................................................................... .2-l 60 
COPC Screening - Groundwater Samples-Overburden Wells, Site 4 - Rubble Fill Area 
At Bunker A86 ........................................................................................................................... 2-162 ,-~ 
COPC Screening - Groundwater Samples-Bedrock Wells, Site 4 - Rubble Fill Area At 
Bunker A86 2-l 64 ........................................ 

Screening - Soil 
::..: I .......... . ... . .......................................................................... 

COPC Samples, Site 7 - TorpedoShops ::...:..:.r: .:. ........................ :..Y ..:. ...... 
COPC Screening - TCLP Soil Samples, Site 7 - Torpedo Shops 

.$-;zz 
- ............................................ 

COPC Screening - Groundwater Samples-Overburden Wells, Site 7 - Torpedo Shops.. ..... ..2-17 0 
COPC Screening - Groundwater Samples-Bedrock Wells, Site 7 -Torpedo Shops...............2-17 3 
COPC Screening - Soil Samples, Site 14 - OBDANE.. ........................................................... .2-175 . 
COPC Screening - TCLP Soil Samples, Site 14 - OBDANE ..................................................... 2-l 78 
COPC Screening - Groundwater Samples-Overburden Wells, Site 14 - OBDANE.................2-17 9 
COPC Screening - Soil Samples, Site 20 - Area A Weapons Center ...................................... 2-181 
COPC Screening - TCLP Soil Samples, Site 20 - Area A Weapons Center.. ........................ .2-184 
COPC Screening - Groundwater Samples-Overburden Wells, Site 20 - Area A 
Weapons Center ....................................................................................................................... 2-185 
COPC Screening - Groundwater Samples-Bedrock Wells, Site 20 - Area A 
Weapons Center ....................................................................................................................... 2-l 87 
COPC Screening - Soil Samples, Site 8 - Goss Cove Landfill.. ................................................. .4-63 
COPC Screening - TCLP Soil Samples, Site 8 - Goss Cove Landfill ........................................ 4-67 
COPC Screening - Groundwater Samples-Overburden Wells, Site 8 - Goss Cove Landfill ... ..4-6 8 
COPC Screening - GroundwaterSamples-Bedrock Wells, Site 8 - Goss Cove Landfill.. ....... ..4-7 1 
COPC Screening - Groundwater Samples-Overburden Wells, Site 15 - SASDA.. ................... .4-73 
COPC Screening - Soil Samples, Site 23 - Fuel Farm (Including Site 9 - OT-5 Oily 
Wastewater Tank) ....................................................................................................................... 4-75 
COPC Screening - Groundwater Samples-Overburden Wells, Site 23 - Fuel Farm 
(Including Site 9 - OT-5 Oily Wastewater Tank). ....................................................................... .4-78 

119802/P vii CT0 0312 



Rev. 1 
May 1999 

NUMBER PAGE 

l-l 
1-2 
2-l 
2-2 
2-3 
2-4 
2-5 
2-6 
2-7 
2-8 
3-1 
4-l 
4-2 
4-3 
4-4 
4-5 
4-6 

;, 

Location Map ............................................................................................................................... 1-65 
Decision Tree for Scoping Basewide Groundwater OU RVFS .................................................... l-67 
Site Map, Site 1 - CBU Drum Storage Area.. ............................................................................ .2-l 89 
Site Map, Site 2 -Area A Landfill ............................................................................................. .2-l 91 
Site Map, Site 2 - Area A Wetland ........................................................................................... .2-l 93 
Site Map, Site 3 - Area A Downstream Watercourses/OBDA ................................................. .2-195 
Site Map, Site 4 - Rubble Fill Area At Bunker A86.. ................................... . ............................. .2-197 
Site Map, Site 7 - Torpedo Shops.. .......................................................................................... .2-l 98 
Site Map, Site 14 - OBDANE ............................... . ................................................................... .2-199 
Site Map, Site 20 - Area A Weapons Center.. ...................................................................... ;...2-20 1 
Site Map, Site 16 - Hospital Incinerators.. .................................................................................... .3-5 
Site Map, Site 8 - Goss Cove Landfill ........................................................................................ .4-81 
Site Map, Site 12 - NEX Gas Station ......................................................................................... .4-83 
Remediation System Layout, NEX Service Station .................................................................... .4-85 
Site Map, Site 15 - Spent Acid Storage and Disposal Area.. ..................................................... .4-87 
Site Map, Site 18 - Solvent Storage Area (Building 33) ............................................................. .4-88 
Site Map, Site 9 - OT-5 Wastewater Tank and Site 23 - Tank Farm.. ....................................... .4-89 

119802/P 
. . . 

VIII CT0 0312 



4,4’-DDT 

4,4’-DDD 

4,4’-DDE 

ASISVE 

AWQC 

B&R 

BEHP 

bgs 

BOD 

BTEX 

CBU 

CERCLA 

CFR 

CLEAN 

cot 

COD 

COPC 

CPAH 

CRQL 

CTDEP 

CTE 

CT0 

DCA 

DCE 

DO 

DRMO 

DRO 

EDSR 

ESQD 

FFA 

FFS 

FID 

FS 

GPM 

GRO 

Rev. 1 
May 1999 

ACRONYMS, INITIALS AND ABBREVIATIONS f-5 ‘ 4 

1 ,l ,l -Trichloro-2,2-bis(4chlorophenyl)ethane 

1 ,I-Dichloro-2,2-bis(4chlorophenyl)ethane 

1,i -Dichloro-2,2-bis(4chlorophenyl)ethene 

Air Sparging/Soil Vapor Extraction 

Ambient Water Quality Criterion 

Brown & Root 

Bis(2-Ethylhexyl) Phthalate 

Below Ground Surface 

Biochemical Oxygen Demand 

Benzene, Toluene, Ethylbenzene, and Xylenes 

Central Batallion Unit 

Comprehensive Response, Compensation and Liability Act 

Code of Federal Register 

Comprehensive Long-Term Environmental Action Navy 

Chemical of Concern 

Chemical Oxygen Demand 

Chemical of Potential Concern 

Carcinogenic Polynuclear Aromatic Hydrocarbon 

Contract-Required Quantitation Limit 

Connecticut Department of Environmental Protection 

Central Tendency Exposure 

Contract Task Order 

Dichloroethane 

Dichloroethene 

Dissolved Oxygen 

Defense Reutilization and Marketing Office 

Diesel Range Organics 

Existing Data Summary Report 

Explosive Safety Quantity Distance 

Federal Facilities Agreement 

Focused Feasibility Study 

Flame Ionization Detector 

Feasibility Study 

Gallons Per Minute 

Gasoline Range Organics 

‘f-3 

119802/P ix CT0 0312 



Rev. 1 
May 1999 

P HHRA 
“r 

HNUS 

HQ 

HSWA * 

I AS 

IRP 

ISI 

MCL 

msl 

NAD 

NACIP 

NAVFAC 

NCP 

NEESA 

NESO 

NEX 

NIOSH 

NOSRT 

n NPAH 

NPL 

NSB-NLON 

OBDA 

OBDANE 

OCDD 

OSWER 

ou 

PAHs 

PCBs 

PCE 

wm 

PPt 

RBC 

RCRA 

RME 

RI 

ROD 

RSR 

Human Health Risk Assessment 

Halliburton NUS Corporation 

Hazard Quotient 

Hazardous and Solid Waste Amendment of 1984 

Initial Assessment Study 

Installation Restoration Program 

Initial Site Inspection 

Maximum Contaminant Level 

Mean Sea Level 

North American Datum 

Navy Assessments and Control of Installation Pollutants 

Naval Facilities Engineering Command 

National Contingency Plan 

Naval Energy and Environmental Support Activity 

Naval Environmental Support Office 

Naval Exchange 

National Institute for Occupational Safety and Health 

Navy’s Oil Spill Response Team 

Noncarcinogenic Polynuclear Aromatic Hydrocarbon 

National Priorities List 

Naval Submarine Base - New London 

Overbank Disposal Area 

Overbank Disposal Area Northeast 

Octachlorodibenzo-p-dioxin 

Off ice of Solid Waste and Emergency Response 

Operable Unit 

Polynuclear Aromatic Hydrocarbons 

Polychlorinated Biphenyls 

Tetrachloroethene 

parts per million, 

parts per thousand 

Risk-Based Concentrations 

.Resource Conservation and Recovery Act 

Reasonable Maximum Exposure 

Remedial Investigation 

Record of Decision 

Remediation Standard Regulations (Connecticut) 

119802/P X CT0 0312 



Rev. 1 
May 1999 

SARA Super-fund Amendments and Reauthorization Act 

SASDA Spend Acid Storage and Disposal Area 

SCAPS Site Characterization and Analysis Penetrometer System 

scs Soil Conservation Service 

SECWA Southeastern Connecticut Water Authority 

SI 

SOP 

SPLP 

SSL 

SVE 

svocs 

TAL 

TCE 

TCL 

TCLP 

TPH 

TOC 

TSCA 

TSS 

TtNUS 

UCL 

uses 

USEPA 

USGS 

UST 

vocs 

WPCA 

W P/SAP 

Site Investigation 

Standard Operating Procedure 

Synthetic Precipitation Leaching Procedure 

Soil Screening Level 

Soil Vapor Extraction 

Semivolatile Organic Compounds 

Target Analyte List 

Trichloroethene 

Target Compound List 

Toxicity Characteristic Leaching Procedure 

Total Petroleum Hydrocarbons 

Total Organic Carbon 

Toxic Substance Control act 

Total Suspended Solids 

Tetra Tech NUS, Inc. 

Upper Confidence Limit 

Unified Soil Classification System 

United States Environmental Protection Agency 

United States Geologic Survey 

Underground Storage Tank 

Volatile Organic Compounds 

Water Pollution Control Authority (Ledyard) 

Work Plan/Sampling and Analysis Plan 

119802/P xi CT0 0312 



Rev. 1 
May 1999 

1 .O INTRODUCTION 

This Existing Data Summary Report (EDSR) for the planned Basewide Groundwater Operable Unit (OU) 

Remedial Investigation (RI) at Naval Submarine Base - New London (NSB-NLON), Groton, Connecticut, 

was prepared for the U.S. Department of the Navy (Navy) by Tetra Tech NUS, Inc. (TtNUS) under the 

Comprehensive Long-Term Environmental Action ‘Navy (CLEAN), Contract Number N62472-90-D-1298, 

Contract Task Order (CTO) 0312. It should be noted that TtNUS purchased the assets of Brown and 

Root (B&R) Environmental on January 1,1998. 

1.1 PURPOSE OF THE REPORT 

The EDSR was prepared to summarize relevant background information and to document the scoping 

process for the planned Basewide Groundwater OU RI at NSB-NLON. The purpose of the scoping 

process is to collect and analyze existing analytical and geologic data, to establish physical 

characteristics of the site, and to determine the additional data needs and the appropriate studies to 

collect the data. After the EDSR is prepared, the next step for the Basewide Groundwater OU RI is the 

preparation of a Work Plan/Sampling and Analysis Plan (WP/SAP). Information provided in this EDSR 

will be used to generate the Basewide Groundwater OU RI WP/SAP 

1.2 BASE BACKGROUND 

This section provides a description of base operations, a brief history of NSB-NLON, and a summary of 

previous investigations, contaminated areas, and potential sources of contamination in the areas of NSB- 

NLON relevant to the basewide groundwater investigation. 

1.2.1 Base Description 

NSB-NLON is located in southeastern Connecticut in the towns of Ledyard and Groton. Figure l-l 

illustrates the location of the Base. NSB-NLON is situated on the east bank of the Thames River, 

approximately 6 miles north of Long Island Sound. It is bordered on the east by Connecticut Route 12, on 

the south by Crystal Lake Road, and on the west by the Thames River. The northern border is a low 

ridge that trends approximately east-southeast from the Thames River to Baldwin Hill. 

NSB-NLON currently provides base command for Naval submarine activities in the Atlantic Ocean. It also 

provides housing for Navy personnel and their families and supports submarine training facilities, military 

offices, medical facilities, and facilities for submarine maintenance, repair, and overhaul. 
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The basewide groundwater investigation covers essentially the entire NSB-NLON area, except for a long 

narrow strip of land that is adjacent to the Thames River and runs the entire length of the west side of the 

base. Installation Rastorati,on Program (IR) sites located in this excluded strip include the Defense 

Reutilization and Marketing Office (DRMO) and the Lower Subase. The remaining portion of NSB-NLON 

included in this investigation is bordered on the east ‘by Connecticut Route 12, on the south by Crystal 

Lake Road and Goss Cove, and on the north by a low ridge that trends approximately east-southeast 

from the Thames River to Baldwin Hill. 

A more detailed depiction of the general configuration of the area is shown on Drawing 1. As shown in 

Drawing 2, the study area has been divided into three regions. These regions are further discussed in 

Section 1.2.4. 

1.2.2 Base History 

in 1867, the state of Connecticut donated a 112-acre parcel of land on the east bank of the Thames River 

to the Navy. The Navy did not use the property until 1868, when it officially designated the property a 

Navy Yard. The site was used to moor small craft ano obsolete warships and served ,as a coaling station 

for the Atlantic fleet. The Navy designated the site a Submarine Base in 1916. During World War I, 

facilities at the base were extensively expanded: six piers and 81 buildings were added. In 1917, a 

submarine school was established, and in 1918 the Submarine Medical Center was founded. 

NSB-NLON underwent another period of growth during World War II. Between 1935 and 1945, the Navy 

built more than 180 buildings and acquired land adjacent to NSB-NLON. The base expanded from 

112 acres to 497 acres. The growth of NSB-NLON continued after World War II. In 1946, the Medical 

Research Laboratory was established. 

In 1968, the Submarine School was changed from the status of an activity to a command and became the 

largest tenant on the base. The Naval Submarine Support Facility was established in 1974, and the 

Naval Undersea Medical Institute was established the following year. Currently, NSB-NLON consists of 

more than 300 buildings on 576 acres of land. 

On August 28, 1991, NSB-NLON was placed on the National Priorities List (NPL) by the United States 

Environmental Protection Agency (USEPA) pursuant to Comprehensive Environmental Response, 

Compensation and Liability Act of 1980 (CERCLA) and the Super-fund Amendments and Reauthorization 

Act (SARA) of 1986. The NPL is a list of uncontrolled or abandoned hazardous waste sites identified tiy 

USEPA as requiring priority remedial actions. 
, 
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In January 1995, the Navy, USEPA, and the state of Connecticut signed the USEPA Federal Facilities 

Agreement (FFA) for NSB-NLON. The agreement will be used to ensure that environmental impacts 

associated with past and present activities at NSB-NLON are thoroughly investigated and that the 

appropriate remedial action is pursued to protect human health and the environment. In addition, the FFA 

establishes a procedural framework and timetable for developing, implementing, and monitoring 

appropriate responses at NSB-NLON, in accordance with CERCLA (and SARA amendment of 1986), the 

National Contingency Plan (NCP), ResourceConservation and Recovery Act (RCRA) and Hazardous and 

Solid Waste Amendment (HSWA) of 1984, Executive Order 12580, and applicable state laws. 

1.2.3 Previous and Ongoing lnvestiuations and Related Documentation 

Brief summaries of previous and ongoing investigations and activities associated with the areas to be 

addressed by the RI are presented in Table 1-l. The following investigations are included: 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

Initial Assessment Study (Envirodyne, 1983) 

Verification Step 1 -A Study (Wehran, 1988) 

Additional Site Investigation And Evaluation Of Remedial Alternatives NEX (O’Brien & Gere, 1989) 

Hydrogeologic Investigation - USTs OT-4, OT-7, OT-8, OT-9, and 54-H (Fuss & O’Neill, 1989) 

UST Removal, Waste Oil Tank 5 (Goldberg-Zoino, 1991) 

Installation And Sampling Of Monitoring Wells At The Fuel Farm (ERM, 1991) 

Environmental Testing, Waste Oil Tank 5 (Goldberg-Zoino, 1992) 

Phase I Remedial Investigation (Atlantic, 1992) 

Focused Feasibility Study, Spent Acid Storage and Disposal Area (Atlantic, 1994a) 

Focused Feasibility Study, Area A Downstream/OBDA (Atlantic, 1994b) 

Site Characterization Report for Waste Oil Tank 5 (HNUS, 1994a) 

Design Analysis - Basis of Design and Calculations for Area A Landfill Cap (Atlantic, 1994c) 

Off-Site Residential Well Water Data Evaluation Report (Atlantic, 1994d) 

Post Removal Action Report for Waste Oil Tank 5 Removal Action (HNUS, 1994b) 

Action Memorandum for DRMO and Spent Acid Storage and Disposal Area (Atlantic, 1995a) 

Background Concentrations of lnorganics In Soil (Atlantic, 1995b) 

Site Characterization Report for OT-10, Building 325 and Building 89 (HNUS, 1995a) 

Supplement to Initial Assessment Study (NEESA, 1995) 

Focused Feasibility Study, Area A Landfill (Atlantic, 1995c) 

Letter Report - Area A Landfill/Wetland Interface Sampling Results (HNUS, 1995b) 

Proposed Plan for Area A Landfill (Atlantic, 1995d) 

Record of Decision for Area A Landfill (Atlantic, 1995e) 

Report for Soil Remediation - Spent Acid Storage and Disposal Area (OHM, 1995) 
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. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

No Further Action Decision Document for CBU Drum Storage Area (U.S. Navy, 1996) e .- 

Groundwater/Leachate Modeling Study, Area A Landfill (B&R Environmental, 1996a) 

Revised Design Analysis Report for Area A Landfill (B&R Environmental, 1996b) 

Phase II Remedial Investigation (B&R Environmental, 1997a) 

Function and Values Assessment of Area A Downstream Wetlands and Watercourses 

(Niering and Brawley, 1997) 

Verification Sampling Repdtt for Site 4 (Rubble Fill at Bunker A-86) Removal Action 

(B&R Environmental, 1997b) ’ 

Proposed Plan for Spent Acid Storage and Disposal Area (U.S. Navy, 1997a) 

Post Removal Report for Site 4 - Rubble Fill Area at Bunker A-86 (Foster Wheeler, 1997a) 

Post Removal Report for Over Bank Disposal Area (Foster Wheeler, 1997b) 

Proposed Plan for Area A Downstream[OBDA (B&R Environmental, l997c) 

Data Gap Investigation Report for Goss Cove Landfill (B&R Environmental, 1997d) 

Record of Decision for Spent Acid Storage and Disposal Area (U.S. Navy, 1997b) 

Site Investigation Report for Tank Farm Investigation (B&R Environmental, 1997e) 

Feasibility Study for Soil and Sediment, Area A Downstream/OBDA (B&R Environmental, 1997f) 

Record of Decision for,Area A Downstream!OBDA (B&R Environmental, 1997g) 

Interim Remedial Action at Area A Landfill (B&R Environmental, 1998) 

Wetlands Functions and Values Assessment Report (TtNUS, 1998) 

Hydrogeologic Study At The Tank Fame (TtNUS, 1999a) 

Phase l/II Environmental Assessment Report for Fusconi Dry Cleaners (CTDEP, 1999) 

Feasibility Study for Goss Cove Landfill Soil Operable Unit (TtNUS, 1999b) 

Site Management Plan for Naval Submarine Base - New London (TtNUS, 1999c) 

Evaluation of Chemical and Toxicological Data for Goss Cove (SAIC, 1999) 

Analytical data from previous investigations applicable to the study area were evaluated and included in a 

database developed for this EDSR to aid in the determination of nature and extent of contamination and 

data evaluation. The previous investigations included in the database are indicated in Table l-l. Further 

discussion of the database is provided in Section 1.4. 

1.2.4 Contaminated Areas and Sources of Contamination within the Basewide Groundwater 

lnvestiaation Area 

Within the NSB-NLON, several potential contaminated areas and sources of contamination have been 

identified in regard to the investigation area covered by this basewide groundwater study. As djscussed 

earlier in Section 1.2.1, the area covered in this investigation ‘includes essentially the entire NSB-NLON, 

with the exception of a long narrow strip of land’adjacent to the Thames River. This strip of land includes 
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n I the sites that have tidally influenced groundwater (i.e., the DRMO and the Lower Subase). The remaining 

area of NSB-NLON that is covered in this basewide groundwater investigation was divided into three 

regions: the northern, central, and southern. These regions are discussed in the following subsection. 

1.2.4.1 Regional Boundaries 

Three separate areas or regions of contamination within NSB-NLON were identified for this EDSR. The 

three regions were delineated to encompass specific, potential sources and to aid in the focus of the 

preparation of the RI. The Navy and regulators previously identified potential source areas at NSB-NLON 

that require investigation under the Navy’s IRP and UST Program. Each of the potential source areas 

was given a unique site number, and specific sites were grouped within each(region. The subdivision of 

the NSB-NLON into regions will make the RI report presentation easier to follow, focus the nature and 

extent of contamination discussions, and allow the human health risk assessment to be linked to specific 

sources. 

Site-specific hydrogeology information was also used to delineate the regions. The information was used 

to determine potential groundwater contaminant migration pathways from the previously identified 

potential source areas. Regional boundaries were generally chosen so that contamination from one 

0 region would not migrate into another. The three regions are shown on Drawing 2. 

The Northern Region is bordered by Perimeter Road to the north and Highway 12 to the east. This region 

also extends to the west to include the Golf Course west of Shark Boulevard. The southern boundary of 

the Northern Region is represented by an imaginary line extending from the intersection of Corsair Road 

and Highway 12 to Pier 32 but stopping at the western edge of the Golf Course prior to the Lower 

Subase. The Northern Region includes the following IRP sites: 

l Site 1 - Construction Battalion Unit (CBU) Drum Storage Area 

l Site 2A - Area A Landfill 

l Site 2B - Area A Wetland 

l Site 3 - Area A Downstream ‘Watercourses and OBDA 

l Site 4 - Rubble Fill Area at Bunker A-86 

l Site 5 - Hazardous Waste Storage Facility at Bunker A-85 

l Site 7 - Torpedo Shops 

l Site 14 - Overbank Disposal Area Northeast (OBDANE) 

l Site 20 - Area A Weapons Center 
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The Central Region extends from the southern boundary of the Northern Region to the northern boundary 

of the Southern Region, which is represented by an imaginary straight line extending from Pier 6 to the 

southern corner of Building 446 near Highway 12. The Central Region is also bounded by the Lower 

Subase to the west and Highway 12 to the east. The only IRP site associated with the Central Region is 

Site 16 - Hospital Incinerator. 

:-, 

The Southern Region extends southward from the southern boundary of the Central Region. The 

Southern Region is bordered by Highway 12 to the east, Crystal Lake Road and Goss Cove to the South, 

and the Thames River or Shark Boulevard to the west. This region includes the following IRP and UST 

sites: 

l Site 8 - Goss Cove Landfill 

l Site 12 - NEX Gas Station 

l Site 15 - Spent Acid Storage and Disposal Area 

l Site 18 - Solvent Storage Area (Building 33) 

l Site 23 - Fuel Farm (Includes Site 9 - OT-5 Oily Wastewater Tank) 

1.3 PHYSICAL CHARACTERISTICS f--b. 

General physical characteristics of the NSB-NLON, as provided in the Phase II RI report (B&R 

Environmental, 1997a), are summarized below. 

1.3.1 Toponraphv and Surface Features 

Four bedrock highs form the topographic upland areas at the NSB-NLON and in the surrounding area. 

East of the facility, Baldwin Hill reaches an elevation of 245 feet above mean sea level (msl). In the 

northern, central, and southern portions of the facility, the bedrock highs reach elevations that also 

exceed 200 feet above msl. These bedrock highs have a northwest-southeast trend, which is consistent 

with the regional strike and otherbedrock features in the region (USGS, 1967). The western edge of the 

facility borders the Thames River. 

At NSB-NLON, the bedrock highs slope downward to two small, west-trending valleys. Bedrock outcrops 

are prevalent along steep topographic slopes. In addition to the large bedrock highs, there are several 

small sub-ridges, which are visible as bedrock outcrops at the facility. Two primary sub-ridges include 

one east of the DRMO and one northeast of the Goss Cove Landfill. 

The two valleys between the bedrock highs are characterized as wetlands and poorly drained stream 

valleys. The valleys slope gently to the Thames River. In the northern valley, the ground elevation 
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ranges from approximately 80 feet in the eastern portion to near sea level along the Thames River. The 

eastern (upper) portion of this valley contains the Area A Wetland, which drains through an earthen dike 

into the Area A Downstream Watercourses. The ground surface drops steeply across the”dike to 30 to 40 

feet below the elevation of the wetland. Historically, the ground surface decreased more uniformly toward 

the Thames River (USGS, 1960). The steep drop in the ground elevation was caused by construction of 

the dike and subsequent filling of the wetland area with dredge spoils from the Thames River. 

In the southern valley, the ground elevation slopes mildly from approximately 50 feet in the eastern 

portion to near sea level along the Thames River. Historically, there was a topographic depression at the 

former Crystal Lake between Tang Avenue and Crystal Lake Road. The topographic depression has 

been filled. Filling has also occurred along the Thames River, and the historical shoreline has been 

extended. 

Currently, NSB-NLON consists of over 300 buildings on 547 acres of land (Atlantic, August 1992). The 

density of buildings is high along the central bedrock high, in the southern valley, and along the Thames 

River. In the northern valley, there are streams, a wetland, and a golf course. The northern bedrock high 

is not highly developed, except along the southern face at the Area A Weapons Center and the Torpedo 

Shops. The top and northern faces of the northern ridge are wooded, undeveloped areas. 

1.3.2 Water Classifications and Water Quality 

The Connecticut Department of Environmental Protection (CTDEP) previously classified the groundwater 

beneath the central and southern regions of NSB-NLON as GB/GA. However, due to the industrial nature 

of the site, it was unlikely that groundwater at NSB-NLON would be used as a potable water source. 

Based upon the availability of potable water and the proximity of the facility to the tidally influenced 

Thames River, the Navy applied to CTDEP to have all groundwater beneath NSB-NLON reclassified as 

GB. The GB classification indicates that the area has been used for long-term intense industrial or 

commercial development and the groundwater is not used as a drinking water source. Remediation 

standards for GB classified areas are generally less stringent than for GA classified areas. A 

reclassification application was submitted by the Navy to CTDEP on August 12, 1996. A public hearing 

was conducted on the issue on December 13, 1996, and formal notification from the CTDEP regarding 

successful reclassification was received on March 5, 1997. The groundwater for all of NSB-NLON, 

except for a small portion of the site north of Perimeter Road, is now classified as GB. This small 

northern portion, which is not part of the basewide groundwater investigation area, will remain classified 

as GA. 

The Groton Water Department supplies potable water to NSB-NLON. The primary source of the Groton 

water supply is surface water reservoirs, which are supplemented with wells. The water supplies are 
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located within the Poquonock River Watershed, located east of NSB-NLON, and not within the NSB- 

NLON watershed. Groundwater and surface water at NSB-NLON are not used for drinking water. There 

are several irrigation wells on site at the Golf Course, located on the western side of both the Northern 

Region and Central Region of NSB-NLON, that have not been used for several years. Several active, 

private groundwater supply wells are located north (near Sleepy Hollow and along Long Cove Road and 

Military Highway) and northeast (along Route 12 near the trailer park) of the Northern Region of NSB- 

NLON. 

1.3.3 Soil Characteristics 

The United States Department of Agriculture Soil Conservation Service (SCS) has mapped the soils of 

NSB-NLON (SCS, 1983). According to the SCS report, soils at NSB-NLON have a moderate to 

moderately high permeability. Available water capacity is moderate to low. The soils are well drained 

and runoff is rapid. The pH of the soils indicates that they are strongly to moderately acidic, and the 

erosion hazard is severe. 

Native soils across the facility consist of a dark, fine, sandy loam (Hollis and Charlton soils). Stones, 

boulders, and bedrock outcrops are prevalent on hills and ridges (the Hollis-Charlton-Rock Complex). 

The Hinkley Loam has been identified in the far northwestern portion of the facility. The soil is associated 

with stream terraces and outwash plains and consists of a dark, gravelly/sandy loam. Native materials 

along the Thames River were most likely of this type. 

Altered soils at NSB-NLON have been classified as either Urdothents-Urban land or Urban land. The 

Urdothents-Urban land is defined as excessively to moderately drained soils that have been disturbed by 

cutting and filling. It is mapped in the northern portion of NSB-NLON in the Area A Downstream 

Watercourses and along the Thames River. Urban land is defined as areas where more than 85 percent 

of the surface is covered by streets, parking lots, and buildings. Urban land has been mapped in the 

southern portion of NSB-NLON and along the Thames River. 

1.3.4 Geoloay 

NSB-NLON is situated in the Eastem Uplands region of Connecticut. The area has irregular hills of 

exposed bedrock and poorly drained, uneven valleys. The bedrock consists of metamorphosed rocks of 

sedimentary and igneous origin. The bedrock has been faulted and folded. A major east-west-trending 

fault (The Honey Hill Fault) is located approximately 6 miles north of NSB-NLON. The fault does not 

intersect the facility. 
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Detailed descriptions of the regional geology are provided in the Phase I RI Report (Atlantic, 1992) and 

the Initial Assessment Study Report (NEESA, March 1983). The following subsections summarize the 

geologic setting of NSB-NLON and provide a description of the bedrock surface and structure. Site- 

specific geological descriptions are provided in Sections 2.0 through 4.0 of this report. 

1.3.4.1 Geologic Setting 

According to the bedrock map (USGS, 1967), the NSB-NLON facility is underlain by the bedrock of five 

different formations:, Alaskite Gneiss, Granitic Gneiss, Mamacoke Formation, Plainfield Formation, and 

Westerly Granite. The Alaskite Gneiss and Granitic Gneiss are orange-pink to light gray, medium-grained 

granitic gneisses. The Mamacoke Formation is a light to dark gray, medium-grained biotite-quartz- 

feldspar gneiss. The Plainfield Formation is a dark green hornblende-biotite-quartz-plagioclase gneiss. 

The Westerly Granite consists of gray, fine- to medium-grained equigranular granite. 

Most of the surficial deposits in the area are unconsolidated glacial materials that were deposited during 

the Pleistocene Age. There are two types of glacial deposits at the facility, stratified drift and glacial till. 

Stratified drift consists of sorted silt, sand, and gravel that were deposited by meltwater streams. 

Stratified drift is located on terraces of the Thames River and. is mapped along the western portion of the 

f-+-j ..- facrlrty (USGS, 1960). Glacial till consists of a dense, heterogeneous mixture of clay, silt, sand, and rock 

fragments as large as boulders. Glacial till is exposed on most of the bedrock highs and most likely 

underlies outwash materials in the valleys. The thickness varies considerably but averages less than 

10 feet. 

The remainder of the surficial deposits are the product of post-glacial river/floodplain processes and man- 

made modifications. Quaternary alluvium that consists of sand, silt, and gravel has been mapped in the 

area of the Area A Wetland (USGS, 1960). Artificial and natural fill are prevalent at the sites under 

investigation. 

1.3.4.2 Bedrock Surface and Structure 

The eastern edge of the facility is bordered by a bedrock high known as Baldwin Hill. The bedrock along 

this hill slopes toward the facility. There are three bedrock highs along the northern, central, and 

southern portions of the facility. At higher elevations (i.e., greater than 120 feet), these hills mimic the 

topographic surface. The depth to bedrock at wells 4MWlS through 4MW4S along the central hill and 

well 2WMWl D along the eastern hill is less than 10 feet. On the top of the central hill, a depth to bedrock 

of 2 to 7 feet was measured in 2LMW36B and 2LMW35B, respectively. For other bedrock highs where 

no data were available, a depth to bedrock of 10 to 15 feet was assumed. 
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In the two nearly east-west-trending valleys between the bedrock highs, the elevation of the bedrock 

surface continues to decrease along slopes similar to the hills, and the topographic, surface flattens. In 

the northern .valley, the bedrock surface decreases to a general elevation of 30 feet. The overburden 

thickness is typically 20 to 30 feet; however, it is thicker in the eastern portion of the valley in the vicinity 

of the Area A Wetland. Three oblong-shaped bedrock highs protrude within the valley. On these hills, 

the depth to bedrock is less than 10 feet. The southern valley is broader, and the bedrock elevation 

decreases to below mean sea. level and the overburden thickens to greater than 50 feet. There is one 

bedrock outcrop northeast of the Goss Cove Landfill along Shark Boulevard. The depth to bedrock is 12 

feet at the Goss Cove Landfill, as determined from boring logs for well cluster 8MW2. 

Along the Thames River, the bedrock surface decreases to elevations of 66 (6TB17) and 82 

(6MW2D) feet below msl. These elevations are below the bottom of the Thames River, which has an 

approximate depth of 40 feet. 

Of the five different types of bedrock, only the biotite-quartz-feldspar gneiss of the Mamacoke Formation 

and the Granitic Gneiss were identified during drilling, as documented in the boring logs for site-specific 

investigations. The Mamacoke Formation was identified at the CBU Drum Storage Area, Area A Landfill, 

Area A Downstream Watercourses, Rubble Fill Area at Bunker A86, OBDA, Torpedo Shops, OBDANE, 

Spent Acid Storage and Disposal Area, and Goss Cove Landfill. The Granitic Gneiss was identified at the 

Area A Weapons Center. Both formations were identified within the Area A Wetland and the DRMO. The 

bedrock surface was not encountered at the Lower Subase. 

1.3.5 Hvdroaeoloqy 

This section provides a summary of hydrogeologic conditions at NSB-NLON. Brief discussions of 

groundwater quality and designations, aquifer characteristics, and groundwater flow are provided. 

1.3.5.1 Area Hydrogeology 

For the state of Connecticut, the USGS National Water Summary (USGS, 1986) reports that ” . . . 

groundwater beneath more than 90 percent of the land in the state is considered to be suitable for 

drinking without treatment . . . .” Saltwater intrusion impacts groundwater in coastal areas. Also note that 

groundwater is hard to very hard in 70 percent of the wells in the state’s carbonate rock aquifer, 40 

percent of the wells in the state’s sedimentary rock aquifer, and 15 percent of the wells in the stratified 

drift and crystalline bedrock aquifers. NSB-NLON can be characterized as being located in the stratified 

drift and crystalline bedrock aquifers of the state. The report also states that “large concentrations of iron 

(as large as 40,000 pg/L) and manganese.(as large as 14,000 pg/L) are a common natural groundwater- n 

quality problem in Connecticut.” 
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There are several well water users in the vicinity of NSB-NLON. These include the Groton Water 

Department, the Southeastern Connecticut Water Authority (SECWA), the town of Ledyard, and a limited 

number of residences adjacent to the base. The Groton Water Department supplies potable water to 

NSB-NLON. The primary source of the Groton water supply is reservoirs that are supplemented with 

wells. The water supplies are located within the Poquonock River Watershed, located east of NSB- 

NLON, which is not within the NSB-NLON watershed. 

1.3.5.2 Aquifer Characteristics . 

During the Phase II RI, completed by B&R Environmental in 1995, slug tests were performed on 

seven wells. The data were analyzed and values of hydraulic conductivity were estimated using the 

Bouwer and Rice Method (Bouwer and Rice, 1976). Values of hydraulic conductivity ranged from 0.07 to 

20.3 feet/day (2.47E-5 to 7.16E-3 cm/set). The highest value is from a well screened in loose sand and 

gravel near the Thames River (6MW3D). Intermediate values between 1 and 5 feet/day are for wells 

screened in the shallow fill and terrace deposits consisting primarily of dense, coarse sand with some 

gravel and silt. The lowest values of hydraulic conductivity, which are less than 1 foot/day, are from wells 

screened in very dense, silty sand in the shallow overburden (e.g., 15MW3S) and dense, poorly sorted 

*: sand in the deeper overburden (e.g., 8MW2D). The results indicate that the overburden materials are 

generally moderately permeable. 

1.3.5.3 General Discussion of Groundwater Flow 

The following section provides a general description of groundwater flow and vertical components 

groundwater flow at NSB-NLON. Site-specific discussions of groundwater flow are provided 

Sections 2.0 through 4.0. 

of 

in 

The general direction of groundwater flow at NSB-NLON is from Baldwin Hill across the facility to the west 

(in the direction of the Thames River). However, the water table surface locally mimics the bedrock (and 

topographic) surface. High hyd.raulic potentials develop within the three bedrock highs in the northern, 

central, and southern areas of the facility. Precipitation infiltrates into the overburden and bedrock and 

flows radially from the areas of high bedrock (and topographic) elevation toward areas of low bedrock 

(and topographic) elevation. More specifically, groundwater flows toward the two valleys and ultimately 

toward the Thames River or directly from the western edges of the three hills toward the Thames River. 

Drawings 3 and 4 represent groundwater potentiometric surface maps for overburden and bedrock, 

respectively. These drawings are based on groundwater elevations recorded on November 20, 1995. 

119802/P l-11 CT0 0312 



Rev. 1 
May 1999 

Groundwater elevations were generally lower in August than in March. In most cases, the groundwater 

elevations at well clusters are similar in the bedrock and overburden. This suggests that the bedrock and 

overburden are hydraulically connected and that the groundwater flow directions are similar in both, as is 

evident by comparing the overburden and bedrock flow maps. At a few well clusters, the difference in 

groundwater elevations between the bedrock and overburden is greater than several feet. In these areas, 

the bedrock and overburden have a weak hydraulic connection, and local groundwater flow directions 

may vary. 

Limited water-level data obtained in November 1995 from off-site wells show that groundwater in areas 

east of NSB-NLON are at higher elevations than along the eastern boundary of NSB-NLON, indicating 

that groundwater at NSB-NLON does not migrate offsite to the east. To the north, off-site wells have 

relatively low water levels; however, they are located in a valley on the opposite side of a large ridge that 

separates the waste disposal areas tit NSB-NLON frdm these wells. The ridge acts as a local 

groundwater divide, preventing migration of groundwater from the northern waste disposal areas at NSB- 

NLON to these off-site wells. 

A major basin divide occurs along the ridges of Baldwin Hill. East of Baldwin Hill, water (both surface and 

subsurface) is part of the Southeast Coast Major Basin. Water from this basin is not expected to travel 

toward the facility. West of Baldwin Hill, water is part of the Thames Major Basin. Surface water and 

groundwater ultimately discharge into the Thames River. 

Hydraulic gradients in the bedrock are greatest where the bedrock surface slope is steepest (along the 

hillside at Rubble Fill at Bunker A86) and decrease where the bedrock slope is milder (in the valley at 

Area A Downstream Waterc,oti[ses). Typically, the hydraulic gradient decreases as the bedrock slope 

decreases. 

The vertical component of groundwater flow is predominantly downward in upland areas of NSB-NLON. 

However, at the base of the hills, the bedrock surface flattens and the overburden thickens. in these 

areas, upward gradients may occur, resulting in shallow bedrock groundwater discharge into the 

overburden. Near the Thames River, upward gradients exist, as is typical for groundwater in major 

stream valleys. Whether an upward or downward gradient develops depends on factors such as the 

bedrock configuration, depth of fhe overburden, topographic features, permeability, distance to the river, 

and the tides. 
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1.3.5.4 Tidal and Seasonal Influences on Groundwater Discharge 

Based on studies conducted during the Phase I and II Rls and an investigation at Building 31 completed 

by HNUS (HNUS, May 1993), the groundwater potentials have been shown to vary as a result of tidal and 

seasonal influences. 

The tides of the Thames River influence the discharge of groundwater from NSB-NLON on a daily basis. 

Under normal flow conditions in the river, the discharge of groundwater to the Thames River is greatest at 

low tide. The hydraulic gradient along the river will be steepest during low tide. During high tide 

conditions, the elevation of the river is higher than the groundwater elevations observed along the 

western perimeter of the facility, which creates localized reversed gradients and consequently reverses 

flows. 

During previous investigations, the following conclusions were reached regarding tidal influences on 

- groundwater discharge from NSB-NLON: 

. During low tide, the hydraulic gradient of the groundwater table at NSB-NLON is in the direction of the 

Thames River and will result in the highest discharge rate of groundwater to the river. 

. During high tide, the hydraulic gradient of the groundwater at NSB-NLON along the Thames River is 

reversed and flow occurs from the river to the site, temporarily halting the discharge of groundwater 

from NSB-NLON to the river. 

l The reversal in 

within 300 feet, 

NLON. 

hydraulic gradient resulting from tidal influences occurs only near the river, generally 

and does not seem to significantly alter groundwater flow in other areas of NSB- 

Seasonal variations of the groundwater table across the site were recorded during monthly 

groundwaterlevel measurements at monitoring wells. The variations of the monthly water-level means 

generally correlate with the months with lower and higher precipitation and recharge. 

Based on the evaluation of the monthly water-level data, the following conclusions were reached 

regarding seasonal influences on groundwater discharge from NSB-NLON: 

l During periods of limited recharge (i.e., summer and early fall), the hydraulic gradients along the 

bedro&,l’@hs,(where there is limited overburden thickness) decrease and the groundwater discharge 

from these areas decrease. Conversely, during periods of significant recharge (late fall and spring), 

the hydraulic gradients in these areas and groundwater discharge increases. 
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l Hydraulic gradients in the portions of the site where there is significant overburden (i.e., the valleys 

and floodplain) remain relatively constant (with the exception of tidal-related variations) throughout 

the year as does the groundwater discharge. 

1.3.5.5 Local Background Groundwater Quality 

SECWA uses groundwater to provide potable water to residents in areas north, east, and northwest of 

NSB-NLON. Water quality data collected in 1991 and 1994 from 16 SECWA divisions indicated that 

barium, sodium, chloride, fluoride, sulfate, nitrates, and nitrites were detected in the groundwater. 

The town of Ledyard also uses groundwater to provide potable water to its residents. The Ledyard Water 

Pollution Control Authority (WPCA) monitors groundwater constituents. Analysis of iron and manganese 

in samples collected during July and August, 1995 indicated that iron ranged from 2,170 pg/L to 2,780 

pg/L and concentrations of manganese ranged from 1 ,I 00 pg/L to 1,400 pg/L. 

Homes on Route 12 adjacent to t(e northeastern portion of the site have private drinking water wells, as 

do homes north of NSB-NLON on Sleepy Hollow Road, Long Cove Road, and Military Highway. The 

quality of the groundwater in these areas was measured by Atlantic and is summarized in the Off-site 

Residential Well Water Data Evaluation Report (Atlantic, July 1994d). Manganese concentrations 

measured in these residential wells ranged from less than 0.7 to 2,130 ug/L, and iron concentrations 

ranged from less than 4.8 to 21,800 ug/L. Two trailer parks near the site have wells classified as public 

water supply wells. The Colonel Ledyard Mobile ,Home Park, located on Sleepy Hollow Road adjacent to 

the North Gate, has a well that supplies between 15 and 20 families. The Grandview Trailer Park, located 

at the intersection of Long Cove Road and Route 12, has two water supply wells. There are several 

irrigation wells on-site at the Golf Course that have not been used for several years. 

1.3.6 Climatoloclv 

NSB-NLON is in an area that has a variable climate, that is a result of both continental and maritime air 

masses and modified by the re,gion’s proximity to the Atlantic Ocean. The region lies in the path of 

prevailing westerly winds and cyclonic disturbances that cross the country from the west or southwest 

toward the east and northeast. In the summer, prevailing winds are southwesterly and in the winter they 

are northwesterly. The average wind speed is about 10 miles per hour. The region is exposed to 

occasional storms that travel up the Atlantic coast. Storms in the region are laden with moisture from the 

ocean; in addition, some storms are tropical and occasional storms are of hurricane intensity. 
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The average annual temperature for New London, Connecticut, is approximately 50°F. Average monthly 

temperatures vary from 58 to 72°F in July and August and from 23 to 30°F in January and February. 

Precipitation averages approximately 44 inches per year, as measured at New London over an 81-year 

interval. Precipitation ranges from 32 to 65 inches per year. The greatest amount of precipitation occurs 

in the months of March and August; the least amount occurs in June and September. Evaporation 

averages approximately 23 inches per year (NAVFAC, 1988). ’ 

1.4 DATA EVALUATION 

Evaluation of existing analytical data for the basewide groundwater investigation area (Northern, Central 

and Southern Regions of NSB-NLON) is completed within this report to determine the need for further 

investigation at individual IRP sites. The approach to data evaluation is similar to that used in the final 

Phase II RI (B&R Environmental, 1997a). Once the determination of the nature and extent of 

contamination is made, the data evaluation steps used for each region of NSB-NLON include 

l Contaminant fate and transport evaluation 

l Summary of human health risk assessment (HHRA) 

l Chemical of potential concern (COPC) screening level assessment. 

The results of these data evaluation steps are then summarized and logically evaluated using a decision- 

tree flow chart (see Figure l-2) to determine the need for further investigation at each site. 

Further discussion on the subtasks that required completion to facilitate the discussion of the nature and 

extent of contamination and COPC screening is/provided in the following subsections. These subtasks 

include preparation of the analytical database, COPC screening tables, and tag maps, In addition, the 

decision-making process outlined in Figure l-2 is also summarized in Section 1.4.4. 

In general, the contaminant fate and transport and HHRA information provided in this document is a 

summary of the information provided in the final Phase II RI (B&R Environmental, 1997a). For some 

sites, other sources of information were used. The methodology used for completing the HHR,A was 

presented in the final Phase II RI and is not reiterated in this document. The HHRA will be revised using 

analytical results from additional field efforts, and the reviseb risk assessments will be included in the 

forthcoming Basewide Groundwater OU RI report. The revised risk assessment will follow the latest 

USEPA and CTDEP guidance. 
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1.4.1 Analytical Database 

Analytical data from multiple investigations conducted at sites within the basewide groundwater 

investigation area of the NSB-NLON are summarized in this report. Various contractors collected the 

analytical data for the Navy. In some cases, different sampling protocols were used to collect the 

samples. The samples were also analyzed using different laboratory methods. 

Because the primary objective of this report is to evaluate existing analytical data in preparation for the 

forthcoming Basewide Groundwater OU RI, analytical data for a specific medium were evaluated on a 

site-by-site basis only if contamination of the medium in question was expected to be a potential source of 

contamination for groundwater at that site. For example, analytical data for soil samples that were 

collected from sites that have been remediated or will be remediated in the near ,future to acceptable 

levels (i.e., below USEPA and CTDEP accepted PRGs) are not included in this report since the 

remediated soils no longer pose a threat to groundwater. Using this approach, soil and sediment 

analytical data from the Area A Downstream and Rubble Fill at Bunker A-86 sites and so/l analytical data 

from the Spent Acid Storage and Disposal site were excluded from the EDSR. Existing groundwater data 

for these three sites are included in the EDSR and provide an indication of whether additional remedial 

actions are required for the groundwater. 

A database of much of the available analytical data was created and used during the preparation of the 

final Phase II RI Report (B&R Environmental, 1997a). The Phase II RI included an evaluation of most of 

the sites located within the basewide groundwater investigation area. Applicable data obtained during 

other investigations were entered into the database as part of this or other NSB-NLON projects. A 

complete list of investigations included in this Basewide Groundwater OU EDSR is provided in Section ” 

1.2.3. These investigations are summarized in Table 1-l. The complete analytical database that was 

used for this report is provided as Appendix A. 

A summary of all analytical results (positive results and nondetects) for each applicable medium (on a 

site-by-site basis), including soil [analytical and Toxicity Characteristic Leaching Procedure (TCLP)], 

sediment, groundwater, and surface water, is provided in the database. Information provided for each 

sample in the database includes sample number, sample depth (soil and sediment samples only), 

investigation during which the sample was collected, sample date, sample location, sample type (soil and 

sediment samples only), validation status, sample status (i.e., location intact or excavated for soil and 

sediment samples .only), filtering status (groundwater and surface water samples only), aquifer in which 

the well is screened (groundwater samples only), and field duplicate sample identification. 

Statistical analysis of the data was necessary to provide information regarding frequency of detection, 

minimum and maximum concentration, range of nondetects, and 95 percent upper confidence limit (95% 
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UCL) for the COPC screening tables and to create tag maps. Data evaluation/processing techniques 

similar to those used in the Phase II RI were also used for this report. A summary of the medium-specific 

data evaluation/processing techniques used for this report is provided in the following subsections. The 

screening tables and tag maps are presented in subsequent sections of this report. 

1.4.2 Screeninu Level Assessment 

COPC screening is a qualitative process used to determine which chemicals present at a site exceed one 

or more selection criteria. With the exception of sediment, COPC screening tables were created for each 

medium, including soil (analytical ‘and TCLP), groundwater, and surface water. Analytical results for 

sediment samples were evaluated only for Site 2B - Area A Wetland, and, as discussed in more detail in 

Section 2.3.4, analytical data for soil, and sediment samples were evaluated collectively for this site, The 

information provided in each screening table includes frequency of detection, minimum and maximum 

concentrations, range of nondetects, 95% UCL, sample number and location associated with the 

maximum concentration, applicable federal and state criteria, corresponding off-site residential well 

concentration ranges (groundwater tables only), and a column indicating whether the maximum chemical 

concentration exceeds any of the criteria. The purpose of using both federal and state criteria is to satisfy 

potential concerns of each regulatory agency since federal and state criteria established for similar 

purposes may not have been developed using the same methodologies and exposure assumptions. 

Essentially, two types of criteria are used for COPC selection: criteria based upon direct exposure and 

criteria based upon potential contaminant migration tendencies. Direct exposure criteria are developed 

for the’ protection of direct human contact with a medium (e.g., risk-based Region III COPC screening 

levels for tap water ingestion). Other health-based criteria [e.g., Connecticut cleanup criteria for pollutant 

mobility under the Remediation Standard Regulations (RSR)] are used to identify COPCs based on likely 

contaminant migration pathways. 

Based upon the objectives of this project, only criteria that indicate the potential impact of contamination 

in each medium of concern on groundwater were included in the screening tables. For example, criteria 

based upon the mobility of chemicals in soil were considered for soil samples because evaluation of site 

data against these criteria provide an indication of the potential impact of contamination in the soil on 

groundwater. However, criteria related to direct contact with soils were not included because inclusion of 

these criteria would not provide information regarding the impact of soil contamination on groundwater. All 

criteria used to identify COPCs for solid environmental matrices (soil and sediment), TCLP leachates of 

soil and sediment, and aqueous environmental matrices (groundwater and surface water) are presented 

in Tables l-2, l-3, and l-4, respectively. 
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The state of Connecticut has not developed cleanup criteria under the RSRs for all of the chemicals that 

were positively detected at the NSB-NLON sites included in this EDSR. As part of the Lower Subase RI, 

TtNUS calculated cleanup criteria (B&R Environmental, 1997e) using the methodologies outlined in the 

RSR guidance (CTDEP, 1996) for chemicals detected during the Lower Subase RI that lacked adopted 

cleanup criteria under the RSRs. These values were submitted to the state for review and were revised 

based on comments received from the state. These same methodologies were used to calculate cleanup 

criteria for additional chemicals detected at sites within the groundwater investigation area at NSB-NLON 

and to update, as necessary, previously calculated cleanup criteria based upon updated toxicity values. 

Published and calcufated remediation standards and associated toxicological criteria for solid and 

aqueous matrices are provided for review in Tables B-l and B-2, respectively, of Appendix B. Footnotes 

included on Tables l-2 and l-4 also indicate cleanup criteria that were calculated using these 

methodologies. 

Unless noted otherwise in site-specific sections discussing nature and extent of contamination, all 

available data, including field screening data, unvalidated data, and composite soil sample data, from 

historical investigations conducted at sites within the groundwater investigation area were used to identify 

COPCs on a site- and medium-specific basis. Analytical results qualified as rejected (R) during the data 

validation process were not considered because of their potential unreliability. As previously noted, soil 

and sediment data from sites that have been remediated or will be remediated in the near future were not 
y--y 

used in the COPC selection process. 

Maximum detected chemical concentrations at each site and in each medium were compared to the risk- 

based and health-based screening criteria. For groundwater and surface water samples, if the maximum 

concentration of a chemical exceeded any of the screening criteria, that chemical was retained as a 

COPC. A similar approach was used for the selection of COPCs for soil and sediment samples with one 

exception. If the soil sample associated with the maximum concentration of a chemical was also 

analyzed for the same chemical following TCLP extraction, the results of the TCLP analyses were used to 

determine whether pollutant mobility was anticipated to be a problem and, in turn, to determine whether 

that chemical was detected as a COPC. This is explained on a case-by-case basis, as applicable, in the 

Screening Level Assessment subsections included in Sections 2 and 4. 

Analytical results for field duplicate pairs were treated as independent samples when determining 

minimum and maximum concentrations and ranges of nondetects. In addition, the maximum 

concentrations detected in field duplicate pairs were used to calculate 95% UCLs. However, field 

duplicate pairs were treated as a single sample for the calculation of frequency of detection. This 

approach, which was used in the Phase II RI for Chemical of Concern (COC) screening at the request of 
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USEPA Region I, accounts for the heterogeneity of the soil and sediment media, and eliminates the 

potential for the masking of high detections in all media. 

The results of the COPC screening provide an initial indication of which chemicals pose a potential 

human health risk via exposure to groundwater in the basewide groundwater investigation area at NSB- 

NLON. Although these results are media-specific, the COPCs for all media (soil, sediment, surface water, 

groundwater) become COPCs for groundwater. In addition, the site-specific recommendations sections 

,in this report tie together the results of the media-specific COPC screening level assessments to indicate 

what media should be further evaluated at each individual site. Finally, the Summary of Historical Risk 

Assessments section included for each site provides further information regarding potential risk 

associated with exposure to groundwater. 

A discussion of the criteria used for COPC selection is provided on a medium-specific basis in the 

remainder of this section. 

1.4.2.1 Soil 

As discussed in Section 1.4.2, only criteria that indicate the potential impact of contamination in each 

medium of concern on groundwater were included in the COPC screening tables. Therefore, the 

following two criteria were used to screen the analytical results for soil samples: 

USEPA Generic Soil Screening Levels (SSLs) for Migration to Groundwater. USEPA generic SSLs 

for migration to groundwater associated with a dilution and attenuation factor of 20 (USEPA, October 

1996) were used to identify COPCs for soils. SSLs for migration to groundwater are calculated using 

default, residential land use exposure factors, infinite source models, and conservative default 

assumptions for source delineation. Therefore, these values are conservative and are designed to be 

protective of potential exposure at most sites. USEPA has calculated generic SSLs for approximately 

110 organic and inorganic chemicals. SSLs for carcinogenic chemicals are based on a 1 E-6 target 

incremental lifetime cancer risk. For noncarcinogenic chemicals, the SSLs are based on a target hazard 

quotient (HQ) of 1. 

Connecticut Pollutant Mobility Criteria (GB Classified Area). The state has developed pollutant 

mobility cleanup criteria under the RSRs for GAIGAA (drinking water source) and GB (non-drinking water 

source) classified areas. Since the NSB-NLON is classified by the state as a GB area, GB Connecticut 

cleanup criteria for pollutant mobility were used to identify COPCs. For most organic chemicals, cleanup 

criteria for pollutant mobility are calculated using methodologies similar to those used to develop the 

’ USEPA generic SSLs for ‘migration to groundwater. However, the actual models and reasonable 

maximum exposure default assumptions employed by the state are different than those advocated by 
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USEPA. The standards for carcinogenic chemicals are based on a lE-6 target incremental lifetime 

cancer risk. The standards for noncarcinogenic chemicals are based on a target HQ of 1. It should be 

noted that cleanup criteria under the RSRs for inorganics and polychlorinated biphenyls (PCBs) apply to 

synthetic precipatation leaching procedure (SPLP) or TCLP analytical results only. Therefore, CTDEP 

cleanup criteria for pollutant mobility for inorganics and PCBs were used for COPC screening for TCLP 

leachates of soil samples. Federal Toxicity Characteristic Regulatory Levels (58 FR 46049) were also 

used for COPC screening for TCLP leachates of soil samples. In addition, the “20 times” rule, which is a 

method accepted by CTDEP, was used to establish screening level criteria for comparison to 

concentrations of inorganics and PCBs detected in soil and sediment samples. 

n 

1.4.2.2 Sediment 

As discussed in Section 1.4.2, analytical results for sediment samples collected from Site 2B - Area A 

Wetland, were evaluated collectively with analytical results for Area A Wetland soil samples. Therefore, 

the information provided in Section 1.4.2.1 also applies to sediment samples collected from this site. 

Analytical results for sediment samples were not evaluated for any of the other sites because 

contamination of sediments at these sites is not expected to have an impact on the associated site 

groundwater. Additional details, as applicable, are provided in the site-specific sections discussing nature 

and extent of contamination. 

1.4.2.3 Groundwater 

Multiple rounds of analytical data are available for many of the monitoring wells located within the 

basewide groundwater investigation area. For screening purposes, the maximum concentration of all 

sampling rounds was used to represent the chemical concentration in a monitoring well. Analytical 

results for groundwater samples collected from overburden and bedrock wells, were screened 

independently for each site. Analytical results for filtered and unfiltered groundwater samples were also 

screened independently to account for the presence of suspended solids. 

USEPA Region Ill COPC Screening Levels for Tap Water Ingestion. Although groundwater at NSB- 

NLON is not currently used as a drinking water supply and is not expected to be used as such, in the 

future, risk-based concentrations for tap water ingestion were used to conservatively identify COPCs. 

The USEPA Region III criteria are calculated u-sing an age-adjusted exposure equation, which assumes 

that a receptor uses groundwater for household purposes at a frequency of 350 days per year for 30-year 

exposure period. The screening values for tap water ingestion, which actually incorporate exposure via 

inhalation of volatiles, were developed using the USEPA Region III RBC Table (USEPA, 1997). For 
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carcinogenic chemicals, the values used for COPC screening are based on a lE-6 target incremental 

lifetime cancer risk. The criteria for noncarcinogenic Chemicals are based on a target HQ of 0.1. 

Federal and State Maximum Contaminant Levels (MCLs). Federal MCLs are standards promulgated 

under the Safe Drinking Water Act and are designed for the protection of human health (direct ingestion). 

State MCLs have been promulgated under guidance for Connecticut agencies (Title 19, Health and 

Safety, the Public Code of the State of Connecticut, Chapter II Environmental Health). Both federal and 

state MCLs are developed in a similar manner (i.e., they are based on laboratory or epidemiological 

studies and apply to drinking water supplies). They are designed in a manner similar to the USEPA 

Region III RBCs (i.e., for the prevention of human health effects associated with lifetime exposure of an 

average adult who consumes 2 liters of water per day). However, MCLs also reflect the technical 

feasibility of removing the contaminant from water. Although MCLs are typically enforceable standards 

for groundwater, these standards are not strictly applicable to groundwater at NSB-NLON since 

groundwater at the site is not currently used as a drinking water supply nor is it expected to be used as 

such in the future. It should also be noted that primary MCLs and secondary MCLs, based on aesthetic 

drinking water qualities (color, odor, taste, etc.), are used to identify COPCs. 

Connecticut Groundwater Protection Criteria (GAIGAA). Connecticut cleanup criteria for the 

protection of groundwater (CTDEP, January 1996) are applicable to GA/GAA classified areas (drinking 

water source areas) only. Although NSB-NLON is a GB classified area (a non-drinking water source 

area), the groundwater cleanup criteria for GA/GAA protection were used for informational purposes and 

as a conservative approach for COPC selection. Cleanup criteria for the protection of groundwater 

(GA/GAA) are calculated using methodologies similar to those used to develop the USEPA Region III 

COPC screening levels for tap water ingestion. However, the exposure equation and reasonable 

maximum exposure default assumptions employed by the state are slightly different than those advocated 

by USEPA Region III (i.e., a receptor is assumed to be exposed to groundwater at a frequency of 365 

days per year, instead of USEPA’s 350 days per year age-adjusted exposure scenario). The standards 

for carcinogenic chemicals are based on a 1 E-6 target incremental lifetime cancer risk. The standards for 

noncarcinogenic chemicals are based on a target HQ of 1. 

Connecticut Surface Water Protection Criteria. Because groundwater at the sites included in this 

report discharges to nearby surface water bodies and/or ultimately to the Thames River, screening criteria 

protective of surface water were used to identify COP@ associated with potential contaminant migration 

pathways. The CTDEP cleanup criteria for protection of surface water are calculated using the lower of. 

the human health criteria or the freshwater aquatic life criteria for a chemical and dilution factors based on 

the nature of the chemical (CTDEP, January 1996). However, because the Thames River is a marine 

ecosystem and not a freshwater ecosystem, some of the CTDEP surface water remediation standards 

119802/P 1-21 CT0 0312 



Rev. 1 
May 1999 

(i.e., those based on freshwater aquatic life criteria) that were used for COPC screening are not directly 

applicable for COPC screening for protection of the surface water of the Thames River. 

Off-site Residential Well Data. As further discussed in Section 1.4.3, off-site residential well data were 

obtained by Atlantic and are summarized in the Off-Site Residential Well Water Data Evaluation Report 

(Atlantic, July 1994d). The ranges of chemical concentrations detected in these residential wells are also 

provided in Table 1-4 and on the site-specific COPC screening tables for chemicals detected in site 

groundwater samples. However, these values were not used to select COPCs. Instead, a qualitative 

discussion of site data in comparison to. the residential well concentrations is provided in each site- 

specific section discussing nature and extent of contamination. 

It should be noted that the State of Connecticut’s volatilization criteria are applicable to many of the sites 

that will be investigated as pat-t of the groundwater remedial investigation. However, the volatilization 

criteria are less conservative than the USEPA Region III COPC Screening Levels for Tap Water 

Ingestion, which are used in this report for the screening level assessment of groundwater. Therefore, 

since the use of the volatilization criteria would not change the results of the groundwater assessment, 

they were not included in the screening level assessment. 

1.4.2.4 Surface Water 

Analytical results for surface water samples collected from only Site 2B - Area A Wetland were included 

in this report. Analytical results for surface water samples were not evaluated for any of the other sites 

because contamination of surface waters at theee., sites is, not -expected to have an impact on the 

associated site groundwater. Additional details, as applicable, are provided in the site-specific sections 

discussing nature and extent-of contamination. (, 1*/. . . ..>...“,-e-.^,j.__ .‘ .,.*- , ,, ,,_;_, “..“_.. *>s14*s ,/,.,_.. r” 

Analytical results for filtered and unfiltered surface water samples collected from the Area A Wetland were 

screened independently to account for suspended sediments. The screening criteria described for 

groundwater in Section 1.4.2.3 were also used for COPC selection for surface water. -This approach 

results in a conservative list of Ct)PCs since surface water is not used as a drinking water supply. 

i .4.3 Preparation of Tacl Maps . . - 1 

Tag maps of primary COPCs were created to help evaluate the nature and extent of contamination at the 

basewide groundwater investigation area. A total of nine tag maps of soil, sediment, and groundwater 

concentrations showing exceedances of screening levels were created. The approach for creation of the 

drawings is discussed below. 
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P 1.4.3.1 Soil/Sediment 

Primary soil and sediment COPCs to be included on the tag maps were determined through a process 

involving several steps. The first step was to separate the COPC screening tables for the sites from the 

Northern Region from those included in the Southern Region (no site-specific data were available for the 

Central Region of NSB-NLON). The sites from the Northern and Southern Regions were each separated 

into an eastern and western side to allow all tags to be shown in a readable format. This resulted in the 

creation of five categories of tag maps: Northern Region Eastern Side Soil (Sites 1, 2A, 28, 4, and 20), 

Northern Region Eastern Side Sediment (Site 2B), Northern Region Western Side Soil (Sites 7 and 14), 

Southern Region Eastern Side Soil (Sites 12, 15, and 23), and Southern Region Western Side Soil (Site 

8). 

To determine which COPCs would be chosen as the primary COPCs and included on the tag maps, the 

following procedure was used for each map. First, a total listing of all COPCs for particular region 

(Northern or Southern) was assembled. To reduce the number of COPCs from this listing to the primary 

COPCs, the following criteria were used: a primary COPC must have been selected as a COPC in at 

least 25 percent of the sites; and a primary COPC must have been positively detected in at least 30 

percent of all the samples in the region in which it was selected as a*COPC. Both analytical and TCLP 

1 results for primary COPCs are posted on the tag maps. 

1.4.3.2 Groundwater 

Primary COPCs in groundwater to be included on the tag maps were determined through a process 

involving several steps. The first step was to separate the COPC screening tables for overburden 

groundwater from those for bedrock groundwater. Next, the screening tables for the sites from the 

Nor-them Region were separated from those included in the Southern Region (no site specific data was 

available for the central region of NSB-NLON), allowing four categories of tag maps to be generated: 

Northern Region Overburden Groundwater (Sites 1, 2A, 2B, 3, 4, 7, 14, and 20), Northern Region 

Bedrock Groundwater (Sites 2A, 28, 3,4,7, and 20), Southern Region Overburden Groundwater (Sites 8, 

9/23, and 15), and Southern Region Bedrock Groundwater (Site 8). 

To determine which COPCs would be chosen as the primary COPCs for inclusion on the tag maps, the 

following procedure was used for each of the four map categories: First, a total-listing of all COPCs for a 

certain groundwater category (overburden or bedrock) in a particular region (northern or southern) was 

assembled., To select primary COCs from this total list of COPCs, the following criteria were used: a 

primary COPC must have been selected as a COPC in at least 25 percent of the sites; and a primary 

COPC must have been positively detected in at least 30 percent of all of the samples in the region in 

which it was selected as a COPC. It should be noted that, when both filtered and unfiltered data were 
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available for a particular metal COPC, only the results of the filtered analyses were used in this screening 

process. 

1.4.4 Decision-Makina Process 

The results of numerous investigations, conducted at specific sites within the,three regions of NSB-NLON 

located in the basewide groundwater investigative area, are summarized and evaluated in this report to 

determine the need for further action to protect groundwater. The data evaluation steps used in this 

report are described above in Section 1.4. The results of these data evaluation steps are then 

summarized, using the portion of the decision-tree flow chart labeled as EDSR in Figure 1-2, to determine 

the direction of further actions. 

The decision framework provided in Figure 1-2 is generally consistent with the RVFS process under 

CERCLA. The flow chart shows the key steps required to complete investigation and remediation of the 

area within the basewide groundwater investigation. The flow chart also shows the logical progression 

from this EDSR to the final remedial action. The three potential conclusions that can be reached in this 

report for each region of NSB-NLON using the decision framework include: 

l An imminent threat to human health or the environment exists and a time-critical removal action is ,/“r*, 

necessary. 

l No imminent threat exists, but data gaps exist and further investigation is required during the 

Basewide Groundwater OU RI. 

l No data gaps exist and therefore no further investigation is required to complete the Basewide 

Groundwater OU RI Report. 

The decisions reached for each region within NSB-NLON are provided in the following sections of this 

report. 

1.5 REPORT ORGANIZATION 

Section 1.0 consists of this introduction. Sections 2.0 through 4.0 discuss the three regions within the 

basewide groundwater investigation (Northern, Central, and Southern, respectively). Each section 

includes, for each site, a site description, discussion of site investigations, site-specific physical 

characteristics, nature and extent of contamination, data evaluation, and recommendations. Section 5.0 

of this report provides a summary of conclusions and recommendations,for each region of NSB-NLON. 
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Report 

Tnal Initial Assessment 
;tudy of Naval 
iubmarine Base New 
.ondon, CT 
lEESA 13-025 
invirodyne Engineers, 
RC. 
fiarch, 1983 

-inal Verification Step 
I A Study 
\laval Submarine Base 
- New London, CT 
Nehran Engineering 
;orporation 
-ebruarv 1988 

Area investigated Associated 
NSB-NLON Site 

>BU Drum Storage Area Site 1 - CBU Drum 
Storage Area 

4rea A Landfill Site 2 - Area A Landfill 

3verbank Disposal Area Site 3 - Area A 
Downstream 
Watercourses and 
OBDA 

spent Acid Storage and Site 15 - Spent Acid 
Disposal Area Storage and Disposal 

Area 

Area A Landfill and Area Site 2 - Area A Landfill/ 
4 Wetland Area A Wetland 

Dverbank Disposal Area Site 3 -Area A 
Downstream 
Watercourses and 
OBDA 

Media 
Investigated 

lisual 
nvestigation 
nd research 
)f site history 

Surface Water 18 

Sediment 18 

Number oi 
Analytical 
Samples 

Analytical 
parameters 

IA(‘) 

IOC”’ 

3NA 
‘esff PCB 
Aetals 

Summary of Findings 

Low potential for 
contributing 
contaminants to the 
Environment because 
source of contamination 
has been filled with 
concrete and closed to 
all drainage 

Source of contamination 
still present and 
potentially releasing 
contaminants to the 
environment 

Low potential for 
contributing 
contaminants to the 
environment because 
source of contamination 
has been filled with 
concrete and closed to 
all drainage 

The surface waters and 
sediments of Area A 
have levels of 
contaminants hazardous 
to public health and the 
environment 

Historical 
Recommendations 

Jo further action 

sample surface 
vater and sediment 

sample surface 
vater and sediment 

‘ost “No Dumping” 
;igns 

‘ost “No Dumping” 
signs 

rlo further action 

site Characterization 
step 1 B Study, 
iydrogeological 
nvestigation, should 
,e performed for 
Joth locations 

Analytical 
Data 

ncluded in 
the 

Database 

IA 

VO 
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* Report Area investigated 

.(: 

Associated 
NSB-NLON Site 

Analytical 
Number of Data 

Media Analytical Analytical Summary of Findings Historical Included In 
Investigated Samples parameters Recommendations the 

Database 

Additional Site NEX Gas Station Site 12 - NEX Gas Soil 11 BTEX, TPH, BTEX detected in soil, Fix faulty valve and No 
Investigation and Station Finger Printing groundwater, and pipe leek. Determine 
Evaluation of Remedial Groundwater 9 BTEX, TPH, surface water. extent of plumes. 
Alternatives - NEX Finger Printing Free-phase product Remove free- 
D’Brien & Gere, 1989 Surface Water 10 BTEX, JPH detected in groundwater product. Minimize 

and catch basins. Two contaminant 
plumes were discovered; migration in storm 
each related to USTs. sewers. 
Faulty crash valve and 
pipe leak were cause of 
one plume. Leaking UST 
was cause of second 
plume. 

Hydrogeologic Fuel Farm Storage Site 23 - Fuel Farm Soil 144 OVA screen No. 2 fuel oil was Further investigation No 
Investigation USTs Tanks, OT-4,OJ-7; detected in soil and to determine if USTs 
OT-4, OT-7,OT-8, and OT-8 and OT-9 4 Petroleum Scan groundwater. No free- or piping and pump- 
54-H Naval Submarine and Volatile phase product was house operations are 
Base - Groton, CT Aromatics detected in groundwater. the cause of the 
Fuss & O’Neill, I.989 Groundwater 16 Petroleum Scan The most significant contamination. 

and Volatile contamination was found 
Aromatics at OT-8. 

USJ Removal -Waste Waste Oil Tank #5 and Site 9 -Oily Waste Oil 2 VOV’ Waste oil and sludge The extent of No 
Oil Tank #5 Surrounding Soil Wastewater Tank 1 TPH from Tank OT-5 contain contamination in the 
Naval Submarine Base 2 Pest/PCB PCBs, pesticides, VOCs surrounding soil 
- Groton, CT and metals. Leakage should be 
GZA GeoEnvironmental Waste Sludge 2 VOC’2’ from OT-5 and surficial investigated 
Inc. 2 TPH spills are likely to have 
December, 1991 2 PesVPCB occurred 

2 Metals 

Soil 39 VOC (screening) 
3 TPH 
2 PesVPCB 
2 PHC (fingerprint) 
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Jumber of 
Analytical 
Samples 

Analytical 
parameters 

I 1 Analytical 
Data 

Summary of Findings Historical Included in 
Recommendations the 

Database 

Media 
Investigated 

Report Area Investigated Associated 
NSB-NLON Site 

VOCs, mainly BTEX 
were detected in all 
samples. TPH was 
detected in 2 of 3 
samples. 
Aroclor 1260 was 
detected in one sample. 
One sample had seven 
detectable metals; 
however, TSS values 
were elevated. 

None No Metals 
vocs 
PCBs 
PHC (fingerprint) 
TPH 
BOD 
TSS 

;ite 9 - Oily Wastewater 
‘Vastewater Tank from Tank 

Waste Oil Tank #5 and 
Surrounding Soil 

Soil 
Sediment 
Groundwater 
Surface Water 

E 

I\ 

( 
II 

F 
I 
< 
; 
/ 
‘ 
; 

invironmental Testing 
Waste Oil Tank #5 

lava1 Submarine Base 
Groton, CT 

ZA GeoEnvironmental nc., 1992 

Yes CBU Drum Storage Area site 1 - CBU Drum 
storage Area 

Low concentrations . . . 
do not cause risk to 
human health or the 
environment 

Several exposure 
scenarios exceed 
acceptable levels 

Several exposure 
scenarios exceed 
acceptable levels 

TCL VOC 
TCL SVOC 
TCL PesVPCB 
TAL Metals/CNrg) 
CLP Metals 
TPHr3’ 
TSSr4’ 
Gross Alpha 
Gross Beta 

142 
total) 

‘base I Remedial 
nvestigation Naval 
;ubmarine Base New 
.ondon 
Qlantic Environmental 
services, Inc. 
iugust 1992 

site 2 - Area A Landfill, 
Irea A Wetland 

Area A Landfill/Area A 
Wetland 

site 3 - Area A 
Iownstream 
NatercourseslOBDA 
‘and 

site 4 - Rubble Fill 
lrea at Bunker A-86 

Site 7 -Torpedo Shops 

Area A Downstream 
Watercourses and Over 
bank Disposal Area 

Rubble Fill Area at 
Bunker A-86 

Proceed to Step II of 
the IR program 

Proceed to Step II of 
the IR program 

Potential health risks 

Torpedo Shops Human health risks 
negligible . . . no 
significant ecological 
risks 

Potential risk to 
construction workers 

Proceed to Step II of 
the IR program 

Perform a 
supplemental Step I 
Investigation 

Site 8 - Goss Cove 
-andfill 

Site 14 - OBDANE 

Goss Cove Landfill 

Negligible risk Overbank Disposal Area 
Northeast 
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Report Area Investigated 

‘base I Remedial 
nvestigation Naval 
Submarine Base New 
-ondon 
Atlantic Environmental 
Services, Inc. 
4ugust 1992 
[Continued) 

Draft Focused 
Feasibility Study-Spent 
Acid Storage Facility 
Installation Restoration 
Program 
Nava! Submarine 
Base - New London 
Groton, Connecticut 
Atlantic Environmental 
Services, Inc. 
March, 1994 

spent Acid Storage and 
Disposal Area 

Irea A Weapons Center 

-ormer Gasoline Station 
it Dealy Center 

Spent Acid Storage and 
3isposal Area 

Associated Media 
NSB-NLON Site Investigated 

Site 15 - Spent Acid 
Storage and Disposal 
L\rea 

Site 20 - Area A 
tieapons Center 

Not Investigated 

Site 15 - Spent Acid 
Storage and Disposal 
Area 

ioil 

Jumber of 
hnalytical 
Samples 

Analytical 
parameters 

-CL voc 
-CL svoc 
-CL PesVPCB 
-AL Metals 
-cLP voc 
‘CLP svoc 
rCLP Metals 
rap Pest 

Summary of Findings 

3isk to construction 
Yorker could be 
Inacceptable 

several exposure 
scenarios exceed 
acceptable levels 

Uo ‘risks identified based 
In available data 

B No VOCs were 
detected 

m svocs, 
predominantly PAHs 
detected across the 
site 

l PCBs detected at 
one location at low 
levels 

l Pesticides detected 
at low levels 

l Several inorganics 
detected above 
background, 
predominantlv lead 

Historical 
Recommendations 

Proceed to Step II of 
the IR program 

Proceed to a 
Feasibility Study 

Do not proceed with 
Step II, remove UST 
and perform 
corrective actions as 
necessary in 
accordance with UST 
reaulations 

Off-site landfill 
provides superior 
protection of the 
environment, is 
easiest to implement, 
and is most cost 
effective 

4nalytical 
Data 

icluded in 
the 

Database 

‘es 
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Report 

#raft Focused 
easibility Study - Area 
Downstream/OBDA 

rstallation Restoration 
‘rogram 
lava1 Submarine 
lase - New London 
jroton, Connecticut 
rtlantic Environmental 
iervices, Inc. 
ipril, 1994 

Area Investigated 

rea A Downstream 
latercourses and 
#BDA Pond 

Associated 
NSB-NLON Site 

Site 3 - Area A 
Downstream 
Watercourses / OBDA 
Pond 

Media 
nvestigated 

urface Soil 

#ediment 

.arthworm 

lumber of 
inalytical 
Samples 

3 

0 

8 

Analytical 
parameters 

rcL voc 
rcL svoc 
rcL PesVPCB 
TAL Metals 
l-CLP voc 
KLP svoc 
TCLP Metals 
TCLP PesVPCB 

TCL Pest 

Bioaccumulation 
In-situ Bioassay 
Lab Bioassay 

Summary of Findings Historical 
Recommendations 

1 DDTR detected in all Off-site landfill and 
of the soil samoles on-site thermal 

b VOCs and SVOCS desorption provide 

were not detected in superior protection Of 

the sediments environment . . . off- 
site landfill is slightly 

B Pesticides were more cost effective 
detected in all of the 
15 sediment 
samples 

. No PCBs were 
detected in 
sediments 

l Levels of organics 
are above back- 
ground in several 
locations 

. Lower Pond and 
eastern end of 
OBDA Pond exhibit 
high toxicity to 
invertebrate 

l Upper Pond and 
western end of 
OBDA Pond exhibit 
moderate to high 
toxicity to 
invertebrate 

. Remaining areas 
exhibit low to 
moderate toxicity 
and support ’ 
invertebrates 

4nalytical 
Data 

ncluded in 
the 

Database 

‘es 
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Report Area Investigated Associated 
NSB-NLON Site 

Analytical 
Number of Data 

Media Analytical Analytical Summary of Findings Historical Included in 
Investigated Samples parameters Recommendations the 

Database 

site Characterization Waste Oil Tank #5 and Site 9 -Oily Wastewater 2 TCL VOC Contents of the waste oil No further action is Yes 
3eport for Waste Oil Surrounding Area Wastewater Tank TCL SVOC tank have not required. 
rank 5 TCL Pest/PCB significantly impacted 
Java1 Submarine Base 1 Hardness subsurface soil below 
- New London 4 TAL Metals the tank or the 
Ziroton, Connecticut underlying groundwater 
ialliburton NUS Concrete 11 TCL PCB the majority of soil 
Zorporation TCLP Metals contamination was found 
vlay, 1994 8 TCLP Pest/Herb at a depth of 2-4 feet 

TCLP VOC which is above the tank. 
TCLP SVOC Except for a single 

detection of PCE, no 
Soil 14 TCL VOC ‘contaminants were 

TAL Metals detected in groundwater 
28 TCL SVOC above Federal drinking 
11 TCL PestlPCB water standards 

Groundwater 5 

10 

TCL VOC 
TCL Pest/PCB 
Hardness 
TCL SVOC 
TAL Metals 

Design Analysis - Basis Area A Landfill 
of Design and 
Calculations for Area A’ 
Landfill 
Atlantic Environmental 
Services, Inc. 
May, 1994 

Site 2 - Area A Landfill Soil 6 TCL VOC The Area A Landfill Cap This provides the NO 
TCL SVOC and diversion of desired 
TCL Pest/PCB stormwater and improvements to the 
TAL Metals/CN groundwater results in landfill while 

actions necessary to maintaining the site 
Soil Gas 36 Methane prevent release of for government uses 

contaminants into the 
environment and prevent 
human exposure to the i 
contaminants 

9 
0 
0 
0 
N 
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Analytical 
Number of Data 

Media Analytical Analytical Summary of Findings Historical Included in 
Investigated Samples parameters Recommendations the 

Database 

3ff-Site Residential C)Ii;ite residential water None Groundwater 175 TCL VOC . Organic compounds Preliminary Yes 
JVell Water Data TCL SVOC were only detected conclusion that off- 
Evaluation Report, TCL Pest/PCB during the first round site residential water 
Installation Restoration TAL Metals of sampling wells are not being 
Program, Naval Cyanide . 
Submarine Base - New Boron 

Several instances of rF:ited by NSB- 

London, Groton, Chloride 
elevated levels of 

Connecticut 
inorganics detected 

Atlantic Environmental 
Services, Inc. 
July, 1994 

Draft Post-Removal Waste Oil Tank #5 and Site 9 - Oily Wipe Samples 30 PCBs Final sample results after Solid wastes from the .No 
Action Report for Waste Surrounding Area Wastewater Tank decontamination decontamination 
Oil Tank No. 5 Removal procedures were procedure and spent 
Action completed indicated that decontamination 
Naval Submarine Base test surfaces at two frac fluids were disposed 
- New London trailers and two roll-off off site 
Groton, Connecticut containers were within 
Halliburton NUS acceptable concentration 
Corporation levels for PCBs 
December, 1994 

Action Memorandum for Spent Acid Storage and Site 15 - Spent Acid Soil 13 TCL VOC Lead was the major Approximately 200 Yes 
the DRMO and the Disposal Area Storage and Disposal TCL SVOC contaminant detected in cubic yards of lead. 
Spent Acid Storage and Area TCL Pest/PCB soil at the spent acid contaminated soil 
Disposal Area, TAL Metals storage and disposal should be removed 
Installation Restoration TCLP Metals area ,.. total lead from the spent acid 
Program concentrations detected area 
Atlantic Environmental as high as 600 mg/kg 
Services, Inc. while TCLP lead 
March, 7 995 concentrations were as 

high as 50 mg/kg 
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Report Area Investigated Associated 
NSB-NLON Site 

Analytical 
Number of Data 

Media Analytical Analytical Summary of Findings Historical Included in 
Investigated Samples parameters Recommendations the 

Database 

3ackground Undisturbed Areas of None Soil 18 TCL VOC l All site-derived Background levels of Yes 
Concentrations of NSB-NLON TCL SVOC background levels inorganics were 
lnorganics in Soil TCL Pest/PCB are within the ranges established to screen < 
Installation Restoration TAL Metals published by the site analytical data to 
Program Cyanide USGS for identify areas where 
Naval Submarine Base Boron background levels releases of pollutants 
- New London for the eastern may have occurred 
Groton, Connecticut United States 
Atlantic Environmental l Based on the 
Services, Inc. organic compounds 
April, 1995 detected, it is 

concluded that all 
samples locations 
are representative of 
native background 
conditions 

Site Characterization Building 325 -Tanks Site 7 - Torpedo Shops Soil 11 BTEX There is possible Soil recently Yes 
Report for OT-10, ROl, Rl, and R02 TPH petroleum related removed . . . no Bldg 325 
Building 325, and contamination in the soil further action Only 
Building 89 Groundwater 4 BTEX surrounding these tanks. 
Naval Submarine Base TPH The groundwater 
- New London detection was below 
Groton, Connecticut state industrial cleanup 
Halliburton NUS standards. 
Corporation 
April 1995 

OT-IO None Soil 12 BTEX TPH does not exceed No further action No 
TPH state industrial cleanup 

standards. Generally 
Groundwater 8 TCL VOC low level detections of. 

TCL SVOC other contaminants are 
TCL PestlPCB typical of site-wide 
TAL Metals conditions and may not 
TPH be associated with the 

tank in question 
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Report Area Investigated Associated 
NSB-NLON Site 

Analytical 
Number of Data 

Media Analytical Analytical Summary of Findings Historical Included ir 
Investigated Samples parameters Recommendations the 

Database 

‘reliminary Area A Downstream Site 3 -Area A Visual None None Operational Additional NA 
rssessment, Draft Final Watercourses Downstream Investigation investigations are 
‘A-13-025A-ENV Watercourses and and Research recommended 
jupplement to Initial OBDA of Site History 
vssessment Study Building 450 OTTO Fuel Site 7 -Torpedo Shops Tank was cleaned and Include in the Phase 
JEESA 13-025, Naval Wastewater Tank backfilled in 1987 II RI 
:acilities Engineering 
service Center, Building 450 Drum Site 7 - Torpedo shops 90 Day hazardous waste No further action 

Java1 Submarine Base Storage Area accumulation area 

Jew London Pesticide Use Public,- None Operational No further action 
3roton, Connecticut Works 
ipril. 1995 Transformer at Building None Oil on concrete pad No further action for 

157, Vault 31 surface . . potential for the cleanup 
PCBs recommended under 

the spill containment 
plan 

Paint Residue from None Sample results indicate Further investigation 
Repairing Potable Water soil contaminated with recommended 
Tanks No. 99 and 326 lead 

Paint Residue from None Possible soil Sampling is 
Repairing Potable Water contamination around recommended to 
Tanks No. 444,452, and tank from paint residue determine possible 
480 soil contamination 

Hazardous Waste Various No evidence of releases No further action 
Accumulation Areas found 

-ocused Feasibility Area A Landfill Site 2 - Area A Landfill Refer to Phase I RI Supplemental Site Investigation for Area A Landfill and Off-site landfill and NA 
Study -Area A Landfill Area A Landfill/Wetland Interface sampling results. off-site incineration 
nstallation Restoration provide superior 
‘rogram protection of 
\laval Submarine Base environment _. off- 
\lew London - Groton, site landfill is more 
Zonnecticut cost effective than 
Atlantic Environmental incineration 
Services, Inc. 
\rlay 1995 
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. Analytical 
Number of Data 

Report Area Investigated Associated Media Analytical Analytical Summary of Findings Historical Included In 
NSB-NLON Site Investigated Samples parameters Recommendations the 

Database 

No Further Action CBU Drum Storage Area Site 1 - CBU Drum Soil None NA Extensive contamination No further studies or NA 
Decision Document for Storage Area Groundwater not observed during the remediation are 
the CBU Drum Storage investigation . required at this site 
Area contamination in ground- 
Naval Submarine Base water does not pose 
- New London unacceptable risk to 
Groton, Connecticut human health or the 
U.S. Navy environment . . risk 
July, 1996 assessments show 

levels of analytes in soils I 
are not likely to pose ,Ti< 
unacceptable risk to .:&: 

.r:; 
human health or the ~W-T, _ y.. 
environment 

Revised Design Area A Landfill Site 2 - Area A Landfill None None None Cap would provide None 
Analysis Report for sufficient stability and 

N&l&; ~ 
gp$ .‘,. 

Area A Landfill for prevent groundwater :< 
Naval Submarine Base infiltration into the landfill .d. “r- 
- New London 

y? 
‘!.. 

Grotdn, Connecticut 
Brown & Root 

:?a;<., 

Environmental 
“ 
. . 

December, 1996 
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Report 

inal Groundwater/ 
eachate Modeling 
study Report for Area A 
andfill Remedial 
resign 
lava1 Submarine Base 
New London 
%oton, Connecticut 
brown & Root 
invironmental 
ktober, 1996 

Area Investigated 

uea A Landfill 

Associated 
NSB-NLON Site 

iite 2 - Area A Landfill 

Media 
Investigated 

ioil 

iroundwater 
jeep 

Number of 
Analytical 
Samples 

Analytical 
parameters 

seotechnical 
‘arameters 

CL voc 
-CL svoc 
CL PestJPCB 
iAL Metals 

Summary of Findings 

b Water table below 
landfill will be 
reduced with cover 
system 

e Cover system will bt 
stable 

* Contaminant 
migration from 
unsaturated to 
saturated zone will 
be reduced 

l Mass flux of 
contaminants of 
concern from landfil 
to wetlands will be 
reduced 

. The main 
mechanism for 
groundwaterl 
leachate movement 
from landfill to 
wetlands is lateral 
groundwater flow 

+ One detection of 
organic and six 
detections of 
inorganics in seep 
sample 

Historical 
Recommendations 

ro not modify 
‘xisting cover syster 
lesign with toe drain 
ystem 

Analytical 
Data 

ncluded il 
the 

Database 

JO 
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Report Area investigated Associated 
NSB-NLON Site 

Analytical 
Number of Data 

Media Analytical Analytical Summary of Findings Historical Included in 
Investigated Samples parameters Recommendations the 

Database 

‘base II Remedial CBU Drum Storage Area Site 1 - CBU Drum Soil 5 TCL VOC . Potential source of No further action Yes 
nvestigation for Storage Area TCL SVOC contamination has 
Java1 Submarine Base TCL PeWPCB been removed 
New London TAL Metals . Soil and 

iroton, Connecticut TPH 
3rown & Root 

groundwater 

Znvironmental Groundwater 2 TCL VOC 
samples showed 

wlarch, 1997 TCL SVOC 
very little chemical 

TCL Pest/PCB 
concentrations 

TAL Metals ; All human health 
TAL Metals (diss) risks are within an 
TPH acceptable range 

l Potential for this site 
to impact ecological 
receptors is low 

. Site will be covered 
with low permeability 
cap as part of the 
interim remedial 
action for the Area A 
Landfill 
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Report Area Investigated Associated Media 
NSB-NLON Site Investigated 

Phase II Remedial Area A Landfill Site 2 -Area A Landfill 
Investigation for 
Naval Submarine Base 
- New London 
Groton, Connecticut 
Brown & Root 
Environmental 
March, 1997 
(continued) 

Soil 

Groundwater 

Number 01 
Analytical 
Samples 

2 
IO 

41 
36 

Analytical 
parameters 

Analytical 
Data 

Summary of Findings Historical Included in 
Recommendations the 

Database 
Dioxin . 
TCL PCB (field) 

TCLVOC l 

TCL SVOC 
TAL Metals 
TAL Metals (diss) ’ 
TCL PCB 
Radiological 
O/G, ammonia, 
BOD; COD, TOC, 

Relatively high but In addition to the 
sporadic chemical planned landfill cap, 
concentrations were limited action 
detected in site soils consisting of access/ 
Shallow groundwater use restrictions and 

contamination exists groundwater 

at the site monitoring should be 

Due to PCB 
implemented 

concentrations the 
landfill may pose a 
threat to human 
receptors 

phosphorus, TSS’ l Chemicals in the soil 
could adversely 
impact ecological 
receptors, however, 
installation of the cap 
will eliminate these 

I risks 

Yes 
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Report Area Investigated Associated 
NSB-NLON Site 

Analytical 
Number of Data 

Media Analytical Analytical Summary of Findings Historical included in 
Investigated Samples parameters Recommendations the 

Database 

‘base I I Remedial Area A Wetland Site 2 - Area A Wetland Groundwater 20 TCL VOC l Little evidence of Site should proceed Yes 
nvestigation for TCL SVOC surface water or to the feasibility study 
Java1 Submarine Base TAL Metals groundwater phase. 
New London TAL Metals (diss) contamination at the 

continued) site 
Sediment 29 TCL Pest (field) 

22 TCL VOC 
. Significant pesticide, 

TCL SVOC 
PAH and PCB 

TAL Metals 
concentrations in 

32 TCL Pest 
sediment and soil at 

26 TCL PCB 
the site 

O/G, ammonia, l Except for the 

BOD, COD, TOC, construction worker, 

phosphorus, TSS all human health 

1 TCLP Metals risks are within the 
acceptable range . . 

Surface Water 9 TCL VOC most risk attributable 

TCL Pest/ PCB to manganese in 

TAL Metals groundwater 

6 TAL Metals (diss) l Area A Wetland 
1 TCL SVOC does not provide a 

food source for 
ecological species, 
however, obvious 
impacts have not 
been observed 



TABLE l-l 

2 
B SUMMARY OF PREVIOUS AND ONGOING INVESTIGATIONS AT THE NAVAL SUBASE NEW LONDON AND RELATED DOCUMENTATION 
w NSB-NLON, GROTON, CONNECTICUT 

4 

% 

Report Area Investigated 

‘base II Remedial 
7vestigation for 
Java1 Submarine Base 
New London 
continued) 

. 

Area A Downstream ;ite 3 - Area A 
Watercourses and Over Iownstream 
bank Disposal Area YatercourseslOBDA 

Associated Media 
NSB-NLON Site Investigated 

PAGE 16 OF 30 

iroundwater 

;ediment 

Iurface Water 

Number of 
Analytical 
Samples 

46 

6 

3 

4 

16 

8 
2 

Analytical 
parameters 

CL voc 
rcL svoc 
TAL Metals 
TAL Metals (diss) 
qadiological 

rcL voc 
rcL svoc 
rcL Pest 
TAL Metals 
TCL Pest (field) 

TCL voc 
TCL Pest/PCB 
TAL Metals 
TCL SVOC 
TAL Metals (diss) 

Summary of Findings 

1 Notable detections of 
pesticides exist in 
soil and sediment at 
the site 

b An unknown source 
of VOCs were 

‘detected in the 
groundwater 

b Non-carcinogenic 
risks to the older 
child trespasser and 
site worker exceed 
EPA risks 

m Concentrations of 
DDTR in sediments 
and surface water at 
the site represent a 
risk to ecological 
receptors 

. No further action is 
required in the North 
Lake region since 
there is not a direct 
hydraulic connection 
between North Lake 
surface water and 
adjacent surface 
watengroundwater al 
the site 

Historical 
Recommendations 

The feasibility study 
/or this site should be 
,evisited to focus on 
pesticides in soil and 
sediment . . . more 
sampling is required 
to delineate pesticide 
contamination and 
determine the origin 
of VOCs in ground 
water finally, 
debris associated 
with the OBDA 
should be removed 

Waiyticai 
Data 

icluded in 
the 

Database 

es 
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Report Area Investigated Associated 
NSB-NLON Site 

1 Analytical 
Number of Data 

Media Analytical Analytical Summary of Findings Historical included in 
Investigated Samples parameters Recommendations the 

Database 

lhase II Remedial Rubble Fill Area at Site 4 - Rubble Fill Soil 14 TCL VOC . Sediment sampling Additional site Yes 
nvestigation for Bunker A-86 Area at Bunker A-86 TCL SVOC indicates that site characterization to be 
Java1 Submarine Base TCL Pest/PCB may be contributing conducted to 
New London TAL Metals to downslope determine the nature 

continued) 2 TCLP Metals presence of PAHs and extent of semi- 
O/G, ammonia, and metals volatiles and metals 
BOD, COD, TOC, . 
phosphorus, TSS 

The extent of the soil zoiite sediment and 
contamination is 

Groundwater 10 

8 
2 

Sediment 3 

TCL VOC 
unknown 

TCL SVOC . Human health risk 

TCL Metals assessment showed 

TAL Metals (diss) that non-cancer risk 

TCL Pest/PC6 for site construction 

O/G, ammonia, workers was above 
BOD, COD, TOC, the EPA acceptable 
phosphorus, TSS level 

l Chemicals at the site 
TCL VOC could adversely 
TCL SVOC impact ecological 
TCL PestIPCB receptors 
TAL Metals 
O/G, ammonia, 
BOD, COD, TOC, 
phosphorus, TSS 

Surface Water 3 

2 

TCL VOC 
TCL SVOC 
TCL Pest/PCB 
TAL Metals 
TAL Metals (diss) 
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Report Area Investigated Associated 
NSB-NLON Site 

Analytical 
Number of Data 

Media Analytical Analytical Summary of Findings Historical Included lr 
Investigated Samples parameters Recommendations the 

Database 

‘base II Remedial Torpedo Shops Site 7 -Torpedo Shops Soil 20 TCL VOC . Notable detections of Further Yes 
ivestigation for TCL SVOC contamination have characterization of 
lava1 Submarine Base TAL Metals been seen in soil the Torpedo Shops 
New London 15 TCL Pest/PC6 and groundwater should be completed 
continued) 9 TPH near the abandoned prior to determining 

5 O/G, ammonia, sewer line whether or not the 
BOD, COD, TOC, . 
phosphorus, TSS 

Human health risk site should proceed 

assessment showed to the FS stage 
1 TCLP Metals 

TCLP Organics 
that non-cancer risks 
were below EPA 

Groundwater ‘30 

8 

5 

Sediment 2 

Surface Water 1 

TCL VOC 
levels except for the 

TCL SVOC 
construction worker 

TAL Metals 
and future resident... 

TAL Metals (diss) 
cancer risks were 

O/G, ammonia, 
below acceptable 

BOD, COD, TOC. 
levels except for the 

phosphorus, TSS 
future resident 

TPH l Area does not 
provide suitable 

TCL VOC habitat for ecological 

TCL SVOC receptors and 

TCL PesffPCB therefore represents 

TAL Metals little risk although 

’ O/G, ammonia, chemicals at the site 

i BOD, COD, TOC, could have 
i phosphorus, TSS ecological impact 

’ TCL VOC 
j TCL SVOC 
’ TCL Pest/PCB 

TAL Metals 
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Report Area Investigated 

‘base II Remedial 
lvestigation for Naval 
iubmarine Base - 
lew London 
continued) 

joss Cove Landfill 

Associated 
NSB-NLON Site 

;ite 8 - Goss Cove 
.andfill 

Media 
Investigated 

joil 

;roundwater 

sediment 

surface Water 

Number 01 
Analytical 
Samples 

30 

IO 
7 

3 

26 

5 

6 

Analytical 
parameters 

I-CL voc 
KL svoc 
TCL Pest/PCB 
TAL Metals 
TCLP Metals 
Grain size 
Moisture, SpGr, 
pH, TOC 
Dioxins 

TCL VOC 
TCL SVOC 
TAL Metals 
TAL Metals (diss) 
Radiological 

TCL VOC 
TCL SVOC 
TCL Pest/PCB 
TAL Metals 
Grain size 
Moisture, SpGr, 
pH, TOC 
Dioxins 
TCLP Metals 

TCL VOC 
TCL SVOC 
TCL PesUPCB 
TAL Metals 
BOD, TOC, COD 
O/G, TSS. Hard 
ammonia 
phosphorus 
TAL Metals (Diss 

Summary of Findings Historical 
Recommendations 

High concentrations 
of organics and 
inorganics in soil ant 
groundwater. 

Evidence of offsite 
impacts exist. 
Elevated potential 
human health and 
ecological risk 
estimates. 

Perform Feasibility 
Study of Alternatives. 
Evaluate 
groundwater 
separate from other 
media. 

Analytical 
Data 

ncluded in 
the 

Database 

‘es 
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Analytical 
Number of Data 

Report Area Investigated Associated Media Analytical Analytical Summary of Findings Historical Included ir 
NW-NLON Site Investigated Samples parameters Recommendations the 

Database 
Phase II Remedial Spent Acid Storage and Site 15 - Spent Acid Soil 4 TCL VOC 0 Sourceof Further Yes 
Investigation for Disposal Area Storage and Disposal TCL SVOC contamination at the characterization to 
Naval Submarine Base Area TCL Pest/PCB site has been support no further 
- New London TAL Metals removed action at the site 
(continued) 

l 
Groundwater 11 TCL VOC 

Majority of organics 

TCL SVOC 
detected in site 

TCL Pest/PCB 
groundwater were 

TAL Metals 
detected sporadically 

TAL Metals (diss) 
and not detected in 

2 O/G, ammonia, 
site soil 

BOD, COD, TOC, l Except for the future 
phosphorus, TSS resident, all human 

health risks are 
Sediment 1 TCL VOC within the 

TCL SVOC acceptable range . . . 
TCL PestlPCB most risk attributable 
TAL Metals to manganese in 
O/G, ammonia, groundwater 

BOD, COD, TOC, l Area does not 
phosphorus, TSS provide suitable 

habitat for ecological 
receptors and 
therefore represents 
little risk although 
chemicals at the site 
could have 
ecological impact 

4 
$ > 
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Report Area Investigated Associated 
NSB-NLON Site 

Analytical 
Number of Data 

Media Analytical Analytical Summary of Findings Historical Included in 
Investigated Samples parameters Recommendations the 

Database 

‘base II Remedial Area A Weapons Center Site 20 - Area A Soil 12 TCL VOC . This area may be a Site should proceed Yes 
nvestigation for Weapons Center TCL SVOC contaminant source to the feasibility study 
rlavalSubmarine Base TAL Metals for the Area A phase 
New London 8 TCL Pest/PCB Wetlands 

continued) 1 TCLP Metals 
l Minimal 

Groundwater 9 

2 

Sediment 16 

6 

2 

Surface Water 2 

1 

TCL VOC 
contamination of 

TCL SVOC 
groundwater and 

TAL Metals 
surface water at the 

TAL Metals (diss) 
site . . elevated 

Radiological 
manganese levels 
appear to be 

TCL SVOC 
background levels 

TAL Metals . Except for the future 
TCL VOC resident and site 
TCL Pest/PCB construction worker, 
Engineering”’ all human health 

risks are within the 
TCL VOC acceptable range . . 
TCL SVOC most risk attributable 
TCL Pest/PCB to manganese in 
TAL Metals groundwater 
TAL Metals (diss) . Area does not 

provide suitable 
habitat for ecological 
receptors and 
therefore represents 
little risk although 
chemicals at the site 
could have adverse 
ecological effects 

a 

8 
to 
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Report Area Investigated Associated 
NSB-NLON Site 

. Analytical 
Number of Data 

Media Analytical Analytical Summary of Findings Historical Included in 
Investigated Samples parameters Recommendations the 

Database 

phase II Remedial Over Bank Disposal Site 14 - OBDANE Soil 7 TCL VOC l Arsenic in surface Further surface soil Yes 
Investigation for Area Northeast TCL SVOC soil samples found to characterization with 
Naval Submarine Base TAL Metals slightly exceed state respect to arSeniC 

. New London 2 TCLP Metals standards and lead should be 
(continued) 1 TCL Pest/PC6 . Lead contamination compfeted 

Groundwater 2 TCL VOC 
.found in surface soil 

TCL SVOC 
samples about 80 

TAL Metals 
feet south of the site 

TAL Metals (diss) . All human health 
risks were found to 
be within or below 
EPA’s target range 

. Although chemicals 
at the site could 
affect ecological 
receptors, no 
apparent effects to 
these groups were 
observed 

Functions and Values Area A Downstream Site 3 - Area A Vegetation of None None l The Lower Pond is Disturbance of the NA 
Assessment of Area A Watercourses Downstream Downstream the least disturbed Lower Pond should 
Downstream Wetlands Watercourses and Watercourses area of wetland and be minimized in any 
and Watercourses OBDA Stream 2 from the remedial action . . . 
Naval Submarine Base Lower Pond is the disturbance of Upper 
- New London least disturbed Pond and OBDA 
Groton, Connecticut streamcourse Pond may be justified 
William A Niering and . Upper and OBDA with appropriate . . 
A. Hunter Brawley 
May, 1997 

Wetlands have been ~~f&~~e~‘t’gat’on 
disturbed by silting 
and various 
pollutants 

8 

lu 

7 
0 

“1 
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Report Area Investigated Associated 
NSB-NLON Site 

. Analytical 
Number of Data 

Media Analytical Analytical Summary of Findings Historical Included in 
Investigated Samples parameters Recommendations the 

Database 

Verification Sampling Rubble Fill at Bunker Site 4 - Rubble Fill Surface Soil 16 TCL SVOC l Concentrations of Verification of No 
Report for Site 4 A-86 Area at Bunker A-86 TAL Metals SVOCs were higher contamination for 
Removal Action SPLP Metals than previously removal action 
Naval Submarine Base encountered 
- New London . 
Groton, Connecticut 

Except for higher 

Brown & Root 
manganese 

Environmental 
‘concentrations, 

June, 1997 
inorganic levels were 
the same as 
previous 
investigations 

Final Post Removal Rubble Fill at Bunker Site 4 - Rubble Fill Surface Soil None None Objective of remedial Site cleanup NA 
Report for Site 4 - A-86 Area at Bunker A-86 action accomplished. accomplished 
Rubble Fill Area at Construction debris and 
Bunker A-86 at Naval contaminated soil were 
Submarine Base removed from Site 4 and 
New London, CT incorporated into the 
Foster Wheeler Area A Landfill subgrade 
Environmental Corp. except for wood debris 
July, 1997 which was sampled and 

disposed off site 

Final Post Removal Over Bank Disposal Site 3 - Area A Surface Debris None None Objective of remedial Site cleanup NA 
Report for Over Bank Area Downstream action accomplished. accomplished 
Disposal Area at Naval Watercourses and Cleanup of debris on the 
Submarine Base OBDA surface of OBDA was 
New London, CT completed. Debris was 
Foster Wheeler removed from the 
Environmental Corp. surface of the slope and 
July, 1997 wetlands and hauled off 

site for disposal 



TABLE l-l 

SUMMARY OF PREVIOUS AND ONGOING INVESTIGATIONS AT THE NAVAL SUBASE NEW LONDON AND RELATED DOCUMENTATION 
NSB-NLON, GROTON, CONNECTICUT ~.. 

PAGE 24 OF 30 

Report Area Investigated Associated 
NSB-NLON Site 

Analytical 
Number of Data 

Media Analytlcal Analytical Summary of Findings Historical Included in 
Investigated Samples parameters Recommendations the 

Database 
Data Gap Investigation Goss Cove Landfill Site 8 - Goss Cove Soil 5 TCL VOC l Source of Further groundwater Yes 
Report for Goss Cove Landfill chlorinated characterization is 
Landfill Groundwater 7 TCL VOC compounds is not in needed in a separate 
Naval Submarine Base Geochemistry the vicinity of wells investigation 
- New London 8MW8S/8MW8D proceed with the FS 
Groton, Connecticut 

l Chlorinated separate from the 
Brown & Root groundwater 
Environmental 

compounds in 
investigation 

August, 1997 
groundwater are 

_. migrating onto the 
Goss Cove Landfill 
from a southeast 
direction 

Proposed Plan/ Record Spent Acid Storage and Site 15 - Spent Acid Soil None None Removal Action No further action NA 
of Decision for the Disposal Area Storage and Disposal completed in January of 
Spent Acid Storage and Area 1995. Risk assessment 
Disposal Area did not indicate any 
Naval Submarine Base significant adverse 
- New London health threats to humans 
Groton, Connecticut or ecosystem. 
Department of the Navy 
July, 1997 
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Report Area Investigated 

Report for Tank Farm 

Naval Submarine Base 
- New London 
Groton, Connecticut 
Brown & Root 

September, 1997 

1 ‘ank Farm Site 23 - Tank Farm 

-L 

Associated 
NSB-NLON Site 

I 

Media 
Investigated 

soil 

Ziroundwater 

Sediment 

Surface Water 

Number of 
Analytical 
Samples 

I45 

122 

12 

3 

Analytical 
parameters 

TCL VOC 
TCL SVOC 
TCL Pest/PCB 
TAL Metals 
TPH 

TCL VOC 
TCL SVOC 
TCL Pest/ PCB 
TAL Metals 
TPH 

TCL VOC 
TCL SVOC 
TCL Pest/PCB 
TAL Metals 
TPH 

TAL Metals 
TPH 

Summary of Findings 

TPH. PAHs and various 
inorganic were identified 
as COCs at the site 

1 of soil at OT-8 
excavation at GS-7 
and GS-8 at the 
upper base fuel pipe- 
line . . . and 
replacement of the 
existing collapsed 
sewer system, hot 
spot removal and 
confirmatory 
sampling and 
analysis during 
sewer system 
instanation on a site- 
wide basis 
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Report 

‘easibility Study for Soi 
.nd Sediment - Area A 
)ownstream/ OBDA 
lava1 Submarine Base 
New London 

iroton, Connecticut 
lrown & Root 
invironmental 
December, 1997 

‘reposed Plan/ Recorc 
)f Decision for the Arec 
4 Downstream/OBDA 
Java1 Submarine Base 
- New London 
3roton, Connecticut 
Department of the Nav 
December, 1997 

il f \rea A Downstream \i ‘Watercourses and ( IBDA 

. 

I I 
1 \ 

( 

Y 

Area A Downstream 
Natercourses and 
3BDA 

Area Investigated Associated 
NSB-NLON Site 

iite 3 - Area A 
jownstream 
Vatercourses / OBDA 

site 3 - Area A 
Iownstream 
Natercourses ! OBDA 

Media 
Investigated 

soil 
jediment 

Soil 
Sediment 

Number of 
Analytical 
Samples 

Jone 

\lone 

Analytical 
parameters 

done 

Vane 

Summary of Findings 

ivaluated 4 remedial 
rlternatives 

No action 
p Capping, restoration 

of wetlands and 
waterways, and 
institutional controls 

1 Dredging, on-site 
dewatering, off-site 
disposal of sediment 
/soil, restoration of 
wetlands and water- 
ways and monitoring 

) Dredging, on-site 
dewatering/thermal 
desorption of 
sediment /soil, on- 
base reuse of 
treated soil, off-site 
disposal of sedimeni 
restoration of 
wetlands and water- 
ways and monitoring 

The selected remedial 
alternative is: 
) Dredging, on-site 

dewatering, off-site 
disposal of sedimenl 
/soil, restoration of 
wetlands and water- 
ways and monitorins 

Historical 
Recommendations 

lo recommendations 

%oceed with the 
ielected alternative 

Analytical 
Data 

ncluded lr 
the 

Database 

JA 

\]A 
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Report Area Investigated Associated 
NSB-NLON Site 

Analytical 
Number of Data 

Media Analytical Analytical Summary of Findings Historical Included in 
Investigated Samples parameters Recommendations the 

Database 

Final Report for Interim Area A Landfill Site 2 -Area A Landfill Soil None None This report certifies that This report certifies NA 
Remedial Action at construction procedures, that construction 
Area A Landfill inspection activities, field procedures, 
Naval Submarine Base and lab test results, and inspection activities, 
- New London survey conducted at the field and lab test 
Groton, Connecticut Area A Landfill site were results, and survey 
Brown & Root performed according to conducted at the 
Environmental specs Area A Landfill site 
March, 1998 were performed 

according to specs 

Wetlands Functions 
and Values 
Assessment Report 
Tetra Tech NUS 
September, 1998 

Goss Cove Site 8 - Goss Cove Vegetation None None No discrete wetland None NA 
plant communities were 
identified. A few wetland 
species were found. It 
was concluded that the 
contrast between the 
Thames River and the 
cove is dramatic due to 
the lack of tidal flushing. 

Final Hydrogeologic Fuel Farm Site 23 - Fuel Farm Groundwater 0 NA Four bedrock monitoring None NA 
Study at the Tank Farm wells were installed and 
Naval Submarine water levels were 
Base - New London, measured in them. 
Groton, CT 
Tetra Tech NUS 
February, 1999 
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Report 

Phase l/II 
Environmental Site 
Assessment Report for 
Fusconi Dry Cleaners 
CTDEP 
March, 1999 

Feasibility Study for 
Goss Cove Landfill - 
Soil Operable Unit 
Naval Submarine Base 
- New London 
Groton, Connecticut 
Tetra Tech NUS 
March. 1999 

Area Investigated 

%sconi Dry Cleaners 

;oss Cove Landfill 

Associated 
NSB-NLON Site 

iite 8 - Goss Cove 
.andfill 

jite 8 - Goss Cove 
-andfill 

Media 
Investigated 

soil 
jroundwater 
Irum 

Soil 

Number of 
Analytical 
Samples 

3 
I 
I 

Vane 

Analytical 
parameters 

lOCs 
/ocs 
/ocs 

Vane 

Summary of Findings 

PCE and other 
VOCs were 
detected in nearly 
all samples. 

1 Company 
representative 
admitted that it was 
common practice to 
dump spent PCE 
out the back door to 
the ground. 

‘resumptive remedy 
approach used to 
jevelop a single 
amedial alternative 

Historical 
Recommendations 

%sconi Dry 
Zleaners has 
>rocured a 
:onsultant to help 
them address their 
environmental 
zoncerns. A 
voluntary drum 
removal and soil 
excavation were 
zompleted. The 
consultant will 
perform further 
investigations to 
determine the nature 
and extent of 
contamination, and 
produce a remedial 
action plan to 
address site issues. 

Recommend capping 
of the site with 
institutional controls 
and monitoring 

Analytical 
Data 

ncluded il 
the 

Database 

JO 

\]A 



TABLE l-l 

SUMMARY OF PREVIOUS AND ONGOING INVESTIGATIONS AT THE NAVAL SUBASE NEW LONDON AND RELATED DOCUMENTATION 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 29 OF 30 

Report 

Site Management Plan 
for Naval Submarine 
Base - New London 
Groton, Connecticut 
Brown & Root 
Environmental 
March, 1999 

Area Investigated 

ill current IR Sites at 
Java1 Submarine Base - 
Jew London 

Associated 
NSB-NLON Site 

Site 1 - CBU Drum 
Storage Area 
Site 2 - Area A Landfill/ 
Wetland 
Site 3 - Area A Down- 
stream Watercourses 
and OBDA 
Site 4 - Rubble Fill 
Area at Bunker A-86 
Site 7 - Torpedo Shops 
Site 9 -Oily Waste- 
water Tank OT-5 
Site 14 - OBDANE 
Site 15 - Spent Acid 
Storage and Disposal 
Area 
Site 16 - Hospital 
Incinerator 
Site 18 - Solvent 
Storage Area (Bldg 33) 
Site 20 - Area A 
Weapons Center 
Site 23 - Fuel Farm 

Media 
Investigated 

done 

Vumber of 
Analytical 
Samples 

done 

Analytical 
parameters 

Jane 

Summary of Findings 

tanks of high, medium 
lr low are developed for 
!ach site using Navy’s 
elative risk ranking 
rrocedure. Detailed 
;chedules summarizing 
)lanned remedial 
activities were also 
jrovided 

Historical 
Recommendations 

Results of relative 
risk site evaluation 
will be used in 
conjunction with 
other risk 
management 
information to assist 
in sequencing 
remedial work. 
Activities will proceec 
following the 
schedules included. 
The SMP will be 
updated annually. 

Malytical 
Data 

ncluded in 
the 

Database 

IA 
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SUMMARY OF PREVIOUS AND ONGOING INVESTIGATIONS AT THE NAVAL SUBASE NEW LONDON AND RELATED DOCUMENTATION ~ 2 
NSB-NLON, GROTON, CONNECTICUT 
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Report 

SAIC 
March 1999 

Area Investigated 

ioss Cove 

Associated 
NSB-NLON Site 

site 8 - Goss Cove 
.andfill 

1 NA: Not Applicable 
2 VOC: Volatile organic compounds 

BNA: base/neutral acids 
Pest/PCB: pesticides and polychlorobiphenols 

3 TCLP: Toxicity Characteristic Leaching Procedure 
TPH: Total Petroleum Hydrocarbons 

4 TSS: Total suspended solids 
5 SVOC: Semivolatile organic compounds 
6 TCE: Trichloroethylene 
7 1,2-DCA: 1,2-dichloroethene 
8 TBC: To be considered 
9 TAL: Target Analyte List 

CN: Cyanide 

Media 
Investigated 

Surface 
Sediment 

Subsurface 
Sediment 

Pore Water 

Number of 
Analytical 
Samples 

IO 

IO 

10 

Analytical 
parameters 

PAHs 
Pesff PCB 
Metals 
AVSISEM 
Engr. Parametefi 
Toxicity 

PAHs 
Pest/PCB 
Metals 
AVSISEM 
Engr. Parameter: 

PAHs 
Pest/PCB 
Metals 
TIE 
Toxicity 

Summary of Findings 

Concluded that a 
complete pathway does 
not exist between site- 
specific contaminants 
and observed ecological 
effects. The likely 
source of toxicity was 
ammonia from natural 
sources. 

Historical 
Recommendations 

JA 

Analytical 
Data 

ncluded in 
the 

Database 

40 
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RISK-BASED AND HEALTH-BASED COPC SCREENING LEVELS - SOLID MEDIA 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 1 OF 4 

Analyte USEPA Soil Screening Level CTDEP Remediation Standard 

Migration to Groundwater GB Pollutant Mobility’*’ 
VOLATILE ORGANICS (mg/kg) 
1 ,l ,l -Trichloroethane ,2 40 
1 ,1,2,2-Tetrachloroethane 0.003 0.1 
1 ,1,2-Trichloroethane 0.02 1 
1 ,l -Dichloroethene 0.06 

1,2-Dichloroethene (Total) 0.410.7 ;;ii 

2-Butanone NAc4’ 80 
4-Methyl-2-pentanone NA 14 
Acetone 16 140 

Benzene 0.03 Bromodichloromethane 0.6 o;.fc3, 

Bromomethane 0.2 $3) 

Carbon Disulfide 32 1 4oC3’ 
Chlorobenzene 1 20 
Chloroform 0.6 

Chloromethane 
o.oNoA4(5) 

o.;$3) 

cis-1,3-Dichloropropene 0.1 
Ethylbenzene 13 10.1 
Methylene Chloride 0.02 1 
Styrene 4 20 
Tetrachloroethene 0.06 1 
Toluene 0.6024(5’ 67 

trans-1,3-Dichloropropene 0.1 
Trichloroethene 0.06 

Vinyl Acetate 170 14& 

Xylenes, Total 1 go@’ 19.5 
SEMIVOLATILE ORGANICS (mg/kg) 
1,4-Dichlorobenzene 2 
2,4-Dimethylphenol 9 2;3, 

2-Methylnaphthalene NA 56(3) 

2-Methylphenol 15 7ot3’ 

3,3’-Dichlorobenzidine 0.007 0.01 6’3’ 
4-Chloro-3-methylphenol NA NA 

4-Methylphenol NA 7(3) 

Acenaphthene 570 84’3’ 
Acenaphthylene NA 84 
Anthracene 12,000 400 
Benzo(a)anthracene 2 1 
Benzo(a)pyrene 8 1 
Benzo(b)fluoranthene 5 

Benzo(g,h,i)perylene NA 4;(” 

Benzo(k)fluoranthene 49 

Benzoic Acid 400 56& 

119802/P l-55 CT0 0312 
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RISK-BASED AND HEALTH-BASED COPC SCREENING LEVELS - SOLID MEDIA 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 2 OF 4 

I ~~ Analyte USEPA Soil Screening Level CTDEP Remediation Standard 

Migration to Gropndwater”) GB Pollutant Mobility(*) 
Bis(2-Ethylhexyhphthalate 3600 11 

Butylbenzyi Phthalate 930’*’ 200 

Carbazole 0.6 0.36@’ 

Chrysene 160 0.96’3’ 

Dibenzo(a,h)anthracene 2 o.oo5’g’ 

Dibenzofuran NA 5.613’ 

Diethyl Phthalate 
-. ..~ 

470 11 ooC3’ 

Dimethyl NA 1 4,000’3’ 
Di-n-butyl phthalate 2300 140 

Di-n-octyl phthalate 10,000’*’ 20 
Fluoranthene 4300 56 
Fluorene 560 

lnr-innnll PAR-cd\nvrene 14 0.05065(9) j . ..--..-\..-, - --,pJ’-“- I 
,^% I 

lsophorone 0.5 7.37’;j’ 
Naphthalene 84 56 
Pentachlorophenol 0.003 1 
Phenanthrene NA 40 
Phm-ml 100 800 . IIY..V. 

Pyrene 
PESTICIDEWPCBs (mg/kg) 

4,4’-DDD 

4,4’-DDE . 

4,4’-DDT 

Aldrin 

alpha-BHC 

Alpha-Chlordane 

Aroclor-1242 

Aroctor-1248 

Aroclor-1254 

Aroclor-1260 

beta-BHC 

delta-BHC 
Dieldrin 

Endosulfan I 

Endosulfan II 

Endosulfan Sulfate 

Endrin 

Fn,+n Aldehvde 
I 

I I --- 

I 4200 I 40 

16 o.029’3’ 

54 0.021 t3) 

32 0.021 (3) 

0.5 0.00041 (3) 

0.0005 6.0011 t3) 
1 (p o.066”“’ 

NA 0.1 (16’ 

NA 0.1 (16’ 

NA 0.1 Ci6) 

NA o.1”6’ 

0.03 o.oo39’3’ 

NA 0.0011 (I” 
0.004 0.007 
, p) 8.4”*’ 
18(‘*) 8.4(12) 
, )q2) 8.4”*’ 
1(‘3) 0.42(3) 
lU3) 0.42(14) 

K&nnP 0.42(14’ Endrin . ._._. ._ 
gamma-BHC (lindane) 

Gamma-Chlordane 

0.009 0.04 
1 ()(‘O) o.066”“’ 

Rev. 1 
lay 1999 

ra, 

i-7. 
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RISK-BASED AND HEALTH-BASED COPC SCREENING LEVELS - SOLID MEDIA 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 3 OF 4 

Analyte USEPA Soil Screening Level CTDEP Remediation Standard 

Migration to Groundwater GB Pollutant Mobility’*’ 
Heptachlor 23 0.013 
Heptachlor Epoxide 0.7 0.02 ’ 

y Methox chlor 
DIOXINWFURANS (mg/kg) 

1,2,3,4,6,7,8-HPCDF. NA 4.67E-06(15) 

1,2,3,4,7,8-HXCDF NA 4.67E-07’15’ 

1,2,3,6,7,8-HXCDF NA 4.67E-07(15) 

OCDD NA 4.67E-05(15) 
INORGANICS (mg/kg) 
Aluminum NA 

Antimony 5 $6) 

Arsenic 29 , o(W 

Barium 1600 2oo’16’ 

Beryllium 63 0.8’=’ 

Boron NA 130”6’ 

Cadmium 8 1 (‘6) 

j Calcium NA NA 

Chromium NA , o(W 

Cobalt NA 84(‘6) 

Copper NA 260n6’ 

Cyanide 40 40(‘6) 

Iron NA NA 

Lead NA 3(‘6) 

Magnesium NA NA 

Manganese NA , oV6) 

Mercury 2 0.4”@ 

Nickel 130 20(1*) 

Potassium NA NA 

Selenium 5 , oU’3) 

Silver 34 7.2’16’ 
Sodium NA NA 

Thallium 0.7 , (16) 

Vanadium 6000 , oU6) 

Zinc 12,000 1 ooo”6’ 
TOTAL PETROLEUM HYDROCARBONS (mg/kg) 

~TPH I NA I 2500 

119802/P 
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RISK-BASED AND HEALTH-BASED COPC SCREENING LEVELS - SOLID MEDIA 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 4 OF 4 

SSL (USEPA, May 1996). For migration to groundwater, values associated wltn a ailutron ana 
attenuation factor (DAF) of 20 are used. 
CTDEP, 1996. 
CTDEP remediation standard not available. Toxicity criteria from USEPA Region III Risk-Based 
Concentration Table (April 1, 1998) was used to calculate a value using the methodology presented 
in the CTDEP guidance (CTDEP 1996). 
NA - Criteria not available for this chemical. 
Value for 1,8dicholoropropene is used. 
Value for o-xylenes is used. 
Toxicity criteria not available. Toxicity criteria for pyrene was used to calculate a value. 
Soil saturation concentration. 
Calculated value less than reliably achievable detection limits. Reliable and accurately achievable 
detection limit is used. 

10 Value for chlordane is used. 
11 Toxicity criteria not available. Toxicity criteria for alpha-BHC was used to calculate a value. 
12 Value for endosulfan is used. 
13 Value for endrin is used. 
14 Calculated value for endrin is used. 
15 Toxicity criteria not available. Toxicity criteria for 2,3,7,8-TCDD in conjunction with toxicity 

equivalent factor (TEF) (EPA/625/ 3-891016, March 1989) was used to calculdte a value. 
16 CTDEP remediation standard not available. Using information presented in 

CTDEP,guidance (CTDEP 1996) and provided during a review course presented by the CTDEP 
and the Environmental Professional’s Organization of Connecticut on January 24, 1997’ 
(i.e., the “20 times” rule), GA groundwater protection criterion was used to calculate 
a value for GB pollutant mobility. 
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TABLE 1-3 

RISK-BASED AND HEALTH-BASED COPC SCREENING LEVELS - iCLP LEACHATES 
NSB-NLON, GROTON, CONNECTICUT 

Analyte 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

1 58 FR 46049. 
2 CTDEP, 1996. 

Federal Toxicity Characteristic CTDEP Remediation Standard 

Regulatory Level”’ GB Pollutant Mobility’2’ 

(mg/L) (w/L) 
5 0.5 

100 10 
1 0.05 
5 0.5 
5 0.15 

0.2 0.02 
1 0.5 
5 0.36 
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TABLE 1-4 r 

&SK-BASED AND HEALTH-BASED cope SCREENING LEVELS- AQUEOUS MEDIA 
NSB-NLON, GROTON, CONNECTICUT 

Analyte 

PAGE 1 OF 5 

COPC Federal State State Remediation Offsite Wells 

Screening MCLt2’ MCLt3’ Standardsc4’ Concentration 

Level(‘) Groundwater Surface Water Range”’ 
Protection Protection 

SEMIVOLATILE ORGANICS (ug/L) 
1,2,4-Trichlorobenzene 19 70 70 7ot7’ ND 
1,2-Dichlorobenzene 6.4 600 600 600 170,000 ND 



TABLE 1-4 

RISK-BASED AND HEALTH-BASED COPC SCREENING LEVELS - AQUEOUS MEDIA 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 2 OF 5 

Analyte 

1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
2,4-Dichlorophenol 

2,4-Dimethylphenol 

2,4-Dinitrotoluene 
2,6-Dinitrotoluene 

2-Chlorophenol 

2-Methylnaphthalene 
2-Methylphenol 

4-Methylphenol 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 

Benzoic Acid 
Bis(2-Ethylhexyl)phthalate 

Butylbenzyl Phthalate 

Carbazole 

Chrysene 
Dibenzo(a,h)anthracene 

Dibenzofuran 

Diethyl Phthalate 
Dimethyl Phthalate 
Di-n-butyl phthalate 
Di-n-octyl phthalate 

COPC Federal 

Screening MCLt2’ 

Level(‘) 

1.4 600 
0.47 75 
11 

73 

7.3 
3.7 

18 

150 
180 

18 

220 - 

1100 
0.092 

0.0092 0.2 
0.092 

0.92 

15,000 - 
4.8 6 

730 

3.3 

9.2 
0.0092 - 

2.4 

2900 
37,000 - 

370 
73 

State State Remediation Offsite Wells 

MCLf3’ Standardst4’ Concentration 

Groundwater Surface Water Ranget5) 
Protection Protection 

2 I ot7” 26,000 ND 
75 75 26,000 ND 

15,800 ND 

, 

$7) 

ND 

1 4t7) 27& ND 
7(7) ND 

46,0-00(@ 
$7~ _ 

ND 

ND 

350C7’ - ND 

35C7’ ND 

42d7) ‘. 27,O-OO”’ ND 
420 0.3 ND 

2000 1 ,100,000 ND 
0.06 0.3 ND 

0.2 0.2 0.3 ND 
0.08 0.3 ND 

200U.ll) 0 3WU ND 
‘0.3 ND. 28;:0(‘) 

- ND 
6 2 52,%) 3 

1000 ND 

1. 8(7) 29@’ ND 

4.8’7’ 0.3@’ ND 

o.2n2’ 0.3@’ ND 

28’7’ 

2,400.000@ 

ND 

5600c7’ ND 

70,000’7’ 58,000,000@ ND 
700 120,000 ND 
100 ND 
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RISK-BASED AND HEALTH-BASED COPC SCREENING LEVELS - AQUEOUS MEDIA 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 3 OF 5 

Analyte COPC Federal State State Remediation Offsite Wells 

’ Screening MCLt2’ MCLt3’ Standards”) Concentration 
,C\ 

I I Level(‘) I I I Groundwater I Surface Water I Range”’ I 

. 
Fluoranthene 
Fluorene 

Indeno(l,2,3-cd)pyrene 
Naphthalene 

N-Nitrosc , ~ . 

I 1.J” I I I 
I 4en I I 7m I 140,000 

)diphenvlamrne 

--.-. 
I I 1 Protection 1 Protection 

I ir;n I 280 I 3700 ND 
ND 

I I;]” I I I --- I 
I n mm I I 0.2(‘*’ I 0.3@’ ND 

ND 
I 13U I I I --- I 

I 4” I I I 7.1t7’ I 480(*’ ND 
hrn I I-t I I I 

I I I I 200 1 0.3 I I”V 
--- __^ .lr\ I Phenanthrene 

Phenol 1 
I Pyrene 
PESTICIDES/PCBs (ugll-) 

Aroclor-1016 
Aroclor-I 254 

Aroclor-1260 
Heptachlor 

INORGANICS (ug/L) 

Aluminum 

I rlonn I I - I 4000 I 92,ooo,uou I 
%---I 

1 LL”” 1 I t 

I 110 I I I 200 I 1’10,000 I 1 

0.096 0.5 0.5 0.fY3’ 0.5 ND 

0.0033 0.5 n.5 0.5”3’ 0.5 ND 
I -.- 

0.033 0.5 I nq I ND , V.” , n.5(‘3) I ’ 0.5 --- , 
0.0023 0.4 1 0.4 1 0.4 I 0.05 ND 

I 1 50 to 2oo”4’ 1 1 
- 15.4 - 3360 - 

4E I F; I 6 I 6 86,000 ND 
0.64 

I ..I IAntimony~~~ n *AC 50 50 50 4 
mnn 7norl 1oool- 2. 

I ““V I 
._-- 

71 I 3nn I 7m I 200 I 52 1 1, 

Magnesium I I I I I 84 I 50”4’ 1 5ooo”7’ 1 5oC7’ I 1 0.1 

. . 

, > ,> 

59-2130 I 



RISK-BASED AND HEALTH-BASED COPC SCREENING LEVELS - AQUEOUS MEDIA 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 4 OF 5 

Analyte COPC Federal State State Remediation Offsite Wells 

Screening MCLt2’ MCLt3’ Standardst4) Concentration 

Level(‘) ’ Groundwater ~ 
Drrrtarrtirrn 

Surface Water Ranget5) 

I I I 1 I I “I~~&I”II Protection 
I 1.1 2 I 2 I 2 0.4 0.13 - 1.3 Mercury 

Nickel 73 1 oo”8’ 100 100 880 5 - 17.5 
Potassium - 290 - 17,900 
Selenium 18 50 50 50 50 l-4.1 

Silver 

Sodium 
Thallium 
Vanadium 

Zinc 

TOTAL PETROLEUM HYDROCARBONS (ug/L) 
Diesel Range Organics 
Gasoline Range Organics 
Oil & Grease 
TPH 

MISCELLANEOUS PARAMETERS (mg/L) 
Ammonia, as Nitrogen 
Biochemical Oxygen Demand 
Chemical Oxygen Demand 
Hardness as CaC03 
Total Organic Carbon 
Total Phosphorus 
Total Suspended Solids 

18 1 oou4’ 28,05000(‘9) 36 12 2 - 5.8 

- 3160 - 97,700 
0.26 2 2 5 63 1.2 - 4.3 
26 

566-#4) : 

50 33.1 

1100 5000 123 4.5 - 445 

NA 
NA 

- - NA 
500 ND 

- NA 
NA 

- NA 
NA 
NA 

t NA 

I NA 



I TABLE 1-4 

RISK-BASED AND HEALTH-BASED COPC SCREENING LEVELS - AQUEOUS MEDIA 
NSB-NLON, GROTON, CON,NECTlCUT 

PAGE 5 OF 5 

1 Based on USEPA Region III guidance (USEPA Region III, April 1, 1998). Tap Water Ingestion Value for noncarcinogens 
is based on a target hazard quotient of 0.1. Value for carcinogens is based on a cancer risk of 1 E-6. 

2 Maximum Contaminant Level. (USEPA, October 1996). 
3 Title 19, Health and Safety, the Public Health Code of the State of Connecticut, Chapter II Environmental Health. 
4 CTDEP, January 1996. 
5 Atlantic, July 1994. These values were not used for COPC screening, but were addressed qualitatively in the discussion of 

‘6 
nature and extent of contamination of groundwater for each site. 
Values presented for cis-/trans- isomers. 

7 CTDEP Remediation standard not available. Toxicity criteria from USEPA Region III Risk-Based Concentration 
‘Table (April 1, 1998) was used to calculate a value using the methodology presented in the CTDEP guidance 
(CTDEP, 1996). 

8 CTDEP remediation standard not available. Value calculated using lower of human health or freshwater aquifer life criteria 

-L and dilution factors based on the methodology presented in CTDEP guidance (CTDEP, 1996). 

if 
9 Value used is for trans-1,2-dichloroethene. 
10 Current MCL is 100 ug/L. 1994 Proposed Rule for Disinfectants and Disinfection By-products states that the total for all trihalomethanes combined 

cannot exceed 80 pg/L. 
11 Calculated value used is for pyrene. 

- 12 Calculated value is less than reliably achievable detection limit. Reliably and accurately achievable detection limit is used. 
13 Value used is for polychlorinated biphenyls (PCBs). 
14 Secondary MCL based on aesthetic water qualities. 
15 Hexavalent chromium. 
16 Action Level. 
17 Current Connecticut Department of Public Health and Addiction Services Action Level. 
18 Being remanded. 
19 Notification Level. 
- Not available. 
NA Not analyzed. 
ND Not detected. 
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2.0 NORTHERN REGION OF NSB-NLON 

The Northern Region of NSB-NLON is bordered by Perimeter Road to the north and High’way 12 to the 

east. This region also extends to the’west to include the Golf Course west of Shark Boulevard. The 

southern boundary of the Northern Region, which is based on topography/groundwater flow direction, is 

represented by an imaginary line extending from the intersection of Corsair Road and Highway 12 to Pier 

32 but stopping at the western edge of the Golf Course before the Lower Subase (see Drawing 2). The 

Northern Region includes the following IRP Sites: 

. 

. 

‘f@-! l 

. 

Site 1 - CBU Drum Storage Area 

Site 2A - Area A Landfill 

Site 2B - Area A Wetland 

Site 3 - Area A Downstream Watercourses and OBDA 

Site 4 - Rubble Fill Area at Bunker A86 

Site 5 - Hazardous Waste Storage Facility at Bunker A-85 

Site 7 - Torpedo Shops’ 

Site 14 - OBDANE 

Site 20 - Area A Weapons Center 

The existing data summary for each of these sites is covered in detail in Sections 2.1 through 2.9, 

respectively. 

2.1 SITE 1 - CBU DRUM STORAGE AREA 

2.1 .I Site Description 

The CBU Drum Storage Area was an unpaved area located in the northern section of NSB-NLON, adjacent 

to the deployed personnel parking lot and within the boundary of the Area A Landfill. The location of the 

CBU Drum Storage Area in relationship to other NSB-NLON IRP sites is shown on Drawing 1. Figure 2-l 

provides the general arrangement of the site. The site was situated on a flat, open area at the base of a 

wooded hillside that slopes to the northeast toward the site at a 25 percent grade. The site was 

approximately 15 feet in width by 30 feet in length but was placed under the cover system for the Area A 

Landfill during the interim remedial action at that site. 

Twenty-six 55-gallon drums of waste oil, lubricating oil, and paint materiafs were observed at the site during 

the 1982 Initial Assessment Study (IAS). Some of the drums were reportedly leaking at that time. The IAS 

report concluded that the site had not been used for several years. Atlantic personnel inspected the site on 

119802/P 2-l CT0 0312 
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October 20, 1988 and observed two 55-gallon drums labeled as engine oil. No surface soil staining or ~5. 

stressed vegetation was evident. The drums noted in the IAS report were reportedly removed and properly 

disposed byihe Navy; the two drums observed in 1988 were subsequently removed. 

This site has been capped and paved over with asphalt as a result of the cover system installed at the 

Area A Landfill. A No Further Action Decision Document has been signed for this site. Therefore, for the 

purpose of this document, the current conditions at the Area A Landfill Site describe the current 

conditions of the CBU Drum Storage Area. 

2.1.2 Site lnvestiqations 

The following investigations and decision documents related to the CBU Drum Storage Area are 

discussed in the subsections that follow:’ 

l Final IAS (Envirodyne, 1983) 

l Phase I RI (Atlantic, 1992) 

l No Further Action Decision Document for CBU Drum Storage Area (U.S. Navy, 1996) 

l Phase II RI (B&R Environmental, 1997a) 

l Other investigations 
T24 / 

2.1.2.1 Final Initial Assessment Study 

In 1982, Envirodyne Engineers, Inc. performed an IAS at NSB-NLON as part of the Navy Assessments 

and Control of Installation Pollutants (NACIP) program. The purpose of this study was to identify and 

evaluate past waste disposal practices and to assess the potential for environmental impacts. 

Envirodyne reviewed installation records, interviewed long-term and former employees, toured the 

installation, and photographed sites as part of the IAS. 

Envirodyne identified 11 sites at NSB-NLON as having contained hazardous material; one of which was 

the CBU Drum Storage Area (Site 1). The IAS concluded that this site had a low potential for contributing 

contaminants to the environment since the source of contamination has been filled with concrete and 

closed to all drainage. The IAS recommended no further action for this site. 

2.1.2.2 Phase I Remedial Investigation 

An investigation of 11 sites was completed at NSB-NLON by Atlantic Environmental Services, Inc. from 

1990 through 1992. The CBU Drum Storage Area - Site 1 was one of the sites investigated. 

119802/P 2-2 CT0 0312 
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The CBU Drum Storage Area Phase I field investigation included the collection of three surface (O-to 6-inch 

depth) and three shallow subsurface (12- to 18-inch depth) soil samples from three locations at the site. A 

seventh sample was a composite of 0- to 6-inch depth samples from the three locations. The sample 

locations were in the central part of the CBU Drum Storage Area, as shown on Figure 2-l. These samples 

were collected to screen for potential releases associated with past drum storage. The three surface soil 

samples were analyzed for total petroleum hydrocarbons (TPH) and TCLP metals/PCBs, and the three 

shallow subsurface soil samples were analyzed for TPH and target compound list (TCL) volatile organic 

compounds (VOCs). The composite of the three surface soil samples was analyzed for TCL semivolatile 

organic compounds (SVOCs), TCL pesticides/PCBs, and target analyte list (TAL) metals. 

The Phase I RI concluded that low contaminant concentrations present at this site do not pose a risk to 

human health or the environment, but it recommended that a Supplemental Step 1 Investigation be 

performed at the‘CBU’ Drum Storage Area. 

2.1.2.3 Phase II Remedial Investigation 

A Phase II RI at 13 sites at NSB-NLON was conducted by B&R Environmental from 1995 through 1997. 

The CBU Drum Storage Area was one of the sites investigated as part of this RI. 

One monitoring well (1 MW2S) was installed during this phase of investigation in a location presumed (based 

on topography) to be downgradient of the CBU Drum Storage Area. One groundwater sample was 

collected from this well during each of two sampling rounds and analyzed for TCL VOCs, TCL SVOCs, TCL 

pesticides/PCBs, TAL metals (totaLand dissolved), and TPH. Two additional surface and three subsurface 

soil samples were collected from the monitoring well boring and two test borings located at the perimeter 

and downslope of the storage area. The first boring (lTB1) was sampled at depths of 0 to 2 feet and 6 to 8 

feet. The second boring (lTB2), at monitoring well 1 MW2S location, was sampled at a depth of 12 to 14 

feet. The third boring (lTB3), located downslope of the site, was sampled at depths of 0 to 2 feet and 5 to 7 

feet. Each of the soil samples were analyzed for TCL VOCs, TCL SVOCs, TCL pesticides/PCBs, TAL 

metals (total only), and TPH. Sample locations are depicted on Figure 2-l. 

The Phase II RI concluded that the potential source of contamination has been removed from Site 1, soil 

and groundwater samples showed very low chemical concentrations, all human health risks at the site are 

within an acceptable range, the potential of the site to impact ecological receptors is low, and the site will 

be covered with a low-permeability cap as part of the interim remedial action for the Area A Landfill (Site 

2A). 
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2.1.2.4 No Further Action Decision Document for CBU Drum Storage Area 
J--. 

This decision document was signed by the U.S. Navy, the USEPA, Region I, and CTDEP in September 

1996, after the results of the Draft Final Phase II RI Report were available. This document substantiated 

that extensive contamination was not observed at this site during previous investigations, that contamination 

in groundwater does not pose unacceptable risk to human health or the environment, and that risk 

assessments show that levels of constituents in soils are not likely to pose unacceptable risk to human 

health or the environment. The document declares that no further studies or remediation are required at the 

CBU Drum Storage Area Site. 

2.1.2.5 Other Investigations 

See Report For Interim Remedial Action At Area A Landfill (Section 2.2.2.8) 

2.1.3 Physical Characteristics 

This section presents a summary of physical characteristics for the CBU Drum Storage.Area based on 

information generated during the Phase I and Phase II Rls. Topography and surface features, surface 

water, and soils no longer apply to the CBU Drum Storage Area since it has been placed under the cover 

system of the Area A Landfill as part of an interim remedial action at that site. See the Area A Landfill 

Site (Section 2.2.3) for current information on these characteristics. Historical geology and hydrogeology 

information is discussed in the subsections that follow, but the information may not be entirely applicable 

because of the site’s current status beneath the landfill cover. 

,T--= 1. 

2.1.3.1 Surrounding Topography and Surface Features 

See Section 2.2.3.1 under Site 2A - Area A Landfill. 

2.1.3.2 Surface Water Features 

See Section 2.2.3.2 under Site 2A - Area A Landfill. 

2.1.3.3 Soil Characteristics 

See Section 2.2.3.3 under Site 2A - Area A Landfill. 
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Geoloqv 

The CBU Drum Storage Area is located within the boundary of the Area A Landfill, along the southern side. 

Before the site was covered as part of the interim remedial action at the Area A Landfill, one test boring 

(1TBl) was drilled. within the site boundary during the Phase II RI field investigation. The overburden 

consisted of silty sand to a depth of 12 feet underlain by sand and gravel to a total drilled depth of 14.5 feet 

at this location. Fill material (wood fragments, bullets, and plastic) was encountered during drilling. Field 

personnel reported a fuel odor and oily sheen on soils in the top 7 feet of the boring. 

. 

Two additional test borings (lTB2 and lTB3) were drilled outside the site boundary. The overburden 

observed in these borings also consisted of silty sand. Fill material (gravel, brick, plastic, and aluminum foil) 

was encountered during drilling, as shown in the boring logs. At lTB2, a fuel odor and oily sheen were 

noted on soils to a depth of 14 feet. At lTB3, a clayey silt layer lies beneath the silty sand. This material is 

similar to the dredge spoil that had been identified beneath the Area A Landfill and within the Area A 

Wetland. 

Bedrock was not encountered in any of the borings. However, according to the bedrock geology map 

(USGS, 1967), the bedrock is mapped as the Mamacoke Formation. The bedrock surface is expected to 

slope toward the northeast. The depth to bedrock was estimated to be approximately 15 to 36 feet in the 

vicinity of the CBU Drum Storage Area (the test borings were 14 feet in depth) prior to the installation of the 

landfill cover., There appears to be a local bedrock depression at the 2LMW8 well cluster (adjacent to the 

CBU Drum Storage Area). Bedrock was encountered in the boring for this well at a depth of 42 feet. 

Prior to the installation of the landfill cover, groundwater was present within the overburden materials 

underlying the site. Depth to groundwater’ranged from 1 to 9 feet bgs in monitoring well 1 MW2S during 

the three comprehensive water-level rounds. Based on the projected groundwater contours for this area 

and on ground surface topography, shallow groundwater flow across and downgradient from the CBU 

Drum Storage Area was determined to be to the northeast. The groundwater elevation at well lMW2S 

was similar to the groundwater elevation at well 2LMW8S, both of which were located along the 

upgradient boundary of the Area A landfilj. An upward gradient at the 2LMW8 well cluster suggested that 

groundwater discharged from the bedrock into the overburden in this area. 

2.1.4 Nature and Extent of Contamination 

t : Soil, sediment, groundwater, and surface water sampling was conducted at the CBU Drum Storage Area 

during the Phase I and Phase II R,ls. Based upon the results of these investigations, the nature and extent 
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of contamination of the soil and groundwater at the CBU Drum Storage Area are discussed on a matrix- 

specific basis in the following subsections. Analytical results for sediment and, surface water samples will 

not be discussed because contamination in these media are not expected to impact the groundwater at this 

site. The complete analytical database for soil and groundwater is contained in Appendix A. 

2.1.4.1 Soil 

Table 2-l presents descriptive statistics (i.e., frequency of detection,’ minimum and maximum 

concentrations, range of detection limits for nondetects, 95% UCL, and sample number and location 

associated with maximum concentration) and associated COPC screening criteria for each analyte detected 

at least once in soil samples collected from the CBU Drum Storage Area. Table 2-2 presents similar 

information for TCLP results. Based upon the screening level assessment for the CBU Drum Storage Area 

(Section 2.1.5.3) and the procedures for the preparation of soil tag maps (Section 1.4.3.1) analytical results 

for primary COPCs in CBU Drum Storage Area soil samples and associated TCLP leachates are presented 

on Drawing 7A (Volume II). 

As shown on Table 2-1, seven VOCs were detected in soil samples collected from the CBU Drum Storage 

Area. 1 ,l ,l -Trichloroethane, methylene chloride, tetrachloroethene (PCE), and trichloroethene (TCE) were 

each detected in only one or two of nine samples at concentrations ranging from 0.001 mg/kg to 0.028 

mg/kg. 2-Butanone and ethylbenzene were each detected in four of nine soil samples at concentrations 

ranging from 0.015 mg/kg to 0.17 mg/kg (Pbutanone) and from 0.006 mg/kg to 0.079 mg/kg (ethylbenzene). 

Total xylenes was detected in six of nine soil samples at concentrations ranging from 0.001 mg/kg to 0.38 

mg/kg.’ The maximum concentrations of all VOCs were detected in the soil sample collected at a depth 

interval of 5 to 7 feet bgs from boring lTB3. 

f-3 

Twenty-two SVOCs, including 17 PAHs, two phthalate esters, 1,4-dichlorobenzene, dibenzofuran, and 

carbazole, were detected in the soil samples. Maximum concentrations of 13 compounds were noted in the 

soil sample collected from a depth interval of 6 to 8 feet from boring lTB1, located on the perimeter of the 

site. Maximum concentrations of three compounds were detected in the soil sample collected from the 0- to 

2-foot sample collected from boring 1TBl. The maximum concentrations of the remaining six SVOCs were 

detected in the two soil samples collected from the off-site boring (boring lTB3). Analytical results for the 

deepest sample collected (12 to 14feet from monitoring well boring lTB2) indicated the lowest 

concentrations and the least number of positive results. PAHs, which are typical constituents of oils and 

tars, were detected at the greatest concentrations, with a maximum concentration of phenanthrene 

(16 mg/kg) in the sample from boring 1TBl (6 to 8 feet). 

Eleven pesticides and two PCBs were detected in the six CBU Drum Storage Area soil samples analyzed 

for this fraction. However, most of the positive results for pesticides and PCBs were associated with the two 
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” soil samples collected from boring lTB1, which is located on the site boundary. Concentrations of most 

pesticides/PCBs in these two samples decreased with depth: 4,4’-DDD was detected at the greatest 

concentrations (3.9 mg/kg in the 0- to 2-foot sample and 2.1 mg/kg in the 6- to 8-foot sample). Other than 

Aroclor-1254 (0.42 mg/kg) in the 0- to 2-foot sample, all other pesticides/PCBs were detected at 

concentrations ranging from 0.00018 mg/kg to 0.058 mg/kg in the two soil samples collected from boring 

lTB1. Other pesticide/PCB detections indude 4X-DDD (0.055 mg/kg) in composite surface soil sample 

lSS4C (0 to 2 feet bgs), 4,4’-DDD (0.024 mg/kg) and 4,4’-DDT (0.14 mg/kg) in the soil sample collected 

from a depth interval of 12 to 14 feet bgs from boring lTB2, and Aroclor-1248 (0.36 mg/kg) in the soil 

sample collected from a depth interval of 5 to 7 feet bgs from boring lTB3. The presence of 4,4’-DDD, 4,4’- 

DDT, and Aroclor-1248 in subsurface samples from borings lTB2 and lTB3 is most likely attributable to 

reworking of the soil, particularly since this site is located within the confines of the Area A Landfill. These 

concentrations may also be the result of past pesticide applications or dredge spoil placement (for the deep 

samples) and probably do not represent the direct disposal of pesticides at the site (based upon the low 

concentrations and sporadic detections). 

As shown on Table 2-1, 22 metals were detected in the six CBU Drum Storage Area soil samples analyzed 

for this fraction. Selenium and boron were detected in one and two samples, respectively; mercury was 

detected in four samples; and antimony and arsenic were each detected in five samples. The remaining 

metals were detected in all six soil samples. Maximum concentrations of 13 metals were detected in the 

sample collected from a depth interval of 6 to 8 feet from boring 1TBl. 

Eleven soil samples collected from the CBU Drum Storage Area were analyzed for TPH. TPH was detected 

in all 11 samples at concentrations ranging from 41 mg/kg to 9,800 mg/kg. TPH was detected in samples 

iSS3D (1 to 1.5 feet), lTBl-0608 (6 to 8 feet), and lTBl-0002 (0 to 2 feet) at concentrations of 9,800 

mg/kg, 7,510 mg/kg, and 2,570 mg/kg, respectively. Concentrations of TPH in the remaining eight samples 

ranged from 41 mg/kg to 730 mg/kg. 

TCLP extraction followed by analysis for PCBs and metals was performed for three surface soil samples 

collected during the Phase I RI. As shown on Table 2-2, barium was detected in all three leachates (0.22 

mg/L to 0.33 mg/L). Lead (0.6 mg/L) and selenium (0.0021 mg/L) were each detected in one of three 

leachates. 

2.1.4.2 Groundwater 

Two groundwater samples were collected from the CBU Drum Storage area. These samples were collected 

on two different occasions from a single overburden monitoring well (lMW2S) located on the 

side/downgradient edge of the site. Table 2-3 presents descriptive statistics (i.e., frequency of detection, 

minimum and maximum concentrations, range of detection limits for nondetects, 95% UCL, and sample 
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number and location associated with maximum concentration) and associated COPC screening criteria for 

each analyte detected at least once in groundwater samples collected from the CBU Drum Storage Area. 

Based upon the screening level assessment for the CBU Drum Storage Area (Section 2.1.5.3) and the 

procedures for the preparation of groundwater tag maps (Section 1.4.3.2), analytical results for primary 

COPCs in CBU Drum Storage Area overburden groundwater samples are presented on Drawing 5 (Volume 

II). 

Chlorobenzene and total xylenes were the only VOCs detected in the groundwater samples. These 

chemicals were detected only during Round 1 of the Phase II RI, at concentrations of 12 ug/L and 24 us/L, 

respectively. No VOCs were detected during Round 2 of the Phase II RI. It should be noted that, of the 

VOCs, total xylenes was detected most frequently and at the greatest concentrations in the CBU Drum 

Storage Area soil samples. However, total xylenes was not detected at significant concentrations in the 

groundwater. Total xylenes was also detected at a concentration of 2 ug/L in one of the off-site residential 

groundwater samples. 

As shown on Table 2-3, 13 SVOCs, including eight PAHs, two phthalates, carbazole, dibenzofuran, and 4- 

methylphenol, were detected in the Phase II RI groundwater samples. Reported concentrations were 

relatively low, ranging from 0.6 ug/L (4-methylphenol and di-n-butylphthalate) to 31 ug/L (naphthalene). 
.f----% 

No pesticides or PCBs were detected in the groundwater samples during either round of the Phase II RI. 

TPH was detected at a concentration of 1,200 ug/L in the Round 2 sample but was not detected in the 

Round 1 sample. 

Twelve metals were detected in unfiltered CBU Drum Storage Area groundwater samples, and 11 metals 

were detected in filtered groundwater samples. Concentrations of metals detected in the filtered and 

unfiltered samples were relatively similar (i.e., at the same order of magnitude). This indicates that there 

was a minimal amount of suspended sediment in the samples (i.e., the water was not turbid). This may 

be attributable to the use of low-flow sampling techniques. As shown on Table 2-3, maximum 

concentrations of arsenic, calcium, and iron in filtered and unfiltered samples and of boron in unfiltered 

samples exceeded the upper end of the range of concentrations detected in off-site residential wells. 

Although lead was detected in the soil samples and, as discussed in Section 2.1.4.1, in one of the TCLP 

leachates, lead was not detected in the groundwater samples. 

2.1.5 Data Evaluation 

This section summarizes data evaluation procedures performed for site data. A discussion of ,/---k 
contaminant fate and transport, a summary of the historical human health risk assessment(s) performed 

for the site, and a screening level assessment of site data are provided. 
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Contaminant Fate and Transport 

The analytical results presented in the preceding section indicate that organic chemicals (primarily PAHs) 

are present beyond the identified site boundaries of the CBU Drum Storage Area. This can be expected 

since the CBU Drum Storage Area lies within the confines of,the Area A Landfill. Contamination appears 

to have migrated vertically, as evidenced by the presence of volatile and some of the more soluble 

semivolatile organic compounds at depth in the soil, as well as in the groundwater, although no notable 

potential source areas were noted in the analytical soil sample results. Since the time of data collection, 

the site has been capped, eliminating the possibility of potential human exposure to soil at the site, and 

minimizing the amount of precipitation that could infiltrate through the soil and potentially transport 

contamination to the groundwater. 

2.1.5.2 Summary of Human Health Risk Assessment 

Because the CBU Drum Storage Area is a relatively isolated site and the only foreseeable future use is as 

a storage area, the baseline human health risk assessment conducted during the Phase II RI focused on 

central tendency exposure (CTE) and reasonable maximum exposure (RME) scenarios for an older child 

trespasser and a construction worker. Groundwater was not considered to be a potential medium of 

exposure for the older child trespasser. Dermal contact with groundwater during intrusive activities was 

evaluated as a potential route of exposure for the construction worker. Construction workers were 

included in the assessment since capping of the CBU Drum Storage Area in conjunction with the Area A 

Landfill cover system was planned at the time of Phase II RI. The cover system has been installed since 

the time of the Phase II RI (installation was completed in September 1997). As previously noted, this 

cover system eliminates the possibility of potential human exposure to soil at the site. 

Hazard quotients for dermal contact with groundwater for the construction worker for the RME and CTE 

scenarios were both less than the USEPA acceptable level of 1.0, indicating that no adverse systemic 

effects are anticipated for these receptors under the defined exposure scenarios. Incremental cancer 

risks for the RME and CTE scenarios were 3.3E-8 and 2.2E-8, respectively. These risks were less than 

the CTDEP target cancer risk (1 E-5) and the lower limit (1 E-6) of USEPA’s target range for carcinogenic 

risk. Therefore, the Phase II RI risk assessment concluded that the site poses minimal risk to human 

- health. The capping of the site has further minimized any potential risk. 

2.1 s.3 Screening Level Assessment 

COPCs at this site were selected using the risk-based COPC screening levels described in Section 1.4.2. 

All data collected during the Phase I and II Rls were used in the selection of COPCs for soil and 
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groundwater. Maximum and 95% UCL chemical concentrations are presented in the summary tables. .!Q 

Although the maximum concentration of a chemical may exceed an associated criterion, the distribution of 

the chemical in the medium is also important with respect to decision making. Therefore, the 95% UCL 

chemical concentration was included to provide some information on the potential distribution of the 

chemical. In addition, the summary tables for groundwater samples present the range of concentrations 

detected in off-site residential wells for each detected chemical to enable comparison of site groundwater 

data with groundwater data collected from wells unaffected by the site. A brief narrative of the findings of 

this qualitative analysis is provided in the remainder of this section. 

The following parameters were selected as COPCs for CBU Drum Storage Area soils, based upon the 

COPC screening analysis presented in Table 2-1 and Table 2-2: 

l Chlorinated aliphatic hydrocarbons (methylene chloride) 

l PAHs [benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, chrysene, dibenzo(a,h)anthracene, 

and indeno( 1,2,3-cd)pyrene] 

i SVOCs (carbazole) 

l Pesticides (4,4’-DDD, 4,4’-DDE, 4,4’-DDT, aldrin, dieldrin, and heptachlor epoxide) 

l PCBs (Aroclor-1248 and Aroclor-1254) 
Y-Y 

l lnorganics (antimony, arsenic, beryllium, cadmium, chromium, lead, mercury, manganese, nickel, and 

vanadium) 

l TPH. 

Based upon the procedures for the preparation of soil tag maps (Section 1.4.3.1), analytical results for 

primary soil COPCs (all aforementioned COPCs except dibenzo(a,h)anthracene, carbazole, aldrin, 

dieldrin, heptachlor expoxide, Aroclor-1248, and TPH) associated with CBU Drum Storage Area soil 

samples and TCLP leachates are presented on Drawing 7A (Volume II). 

Maximum- concentrations of methylene chloride, benzo(a)anthracene, carbazole, dieldrin, and antimony 

exceeded USEPA SSLs for migration to groundwater. Maximum concentrations of several parameters 

(all of the SVOCs, PAHs, pesticides, PCBs, and inorganics previously listed as COPCs plus TPH) 

exceeded the Connecticut remediation standards for polfutant mobility for groundwater classified as GB. 

Chemical concentrations in excess of the SSLs and/or Connecticut remediation standards for pollutant 

mobility indicate the potential for these chemicals to migrate to groundwater and potentially impact the 

quality of the groundwater. 

As shown in Table 2-2, the concentration of lead (0.6 mg/L) detected in the TCLP leachate of one sample 

(1 SSl) exceeded the Connecticut pollutant mobility standard for GB areas (0.15 mg/L), further indicating 
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the potential for lead to migrate from site soiis to groundwater. However, this concentration did not 

exceed the federal toxicity characteristic regulatory level (5.0 mg/L). Aroclor-1248, Aroclor-1254, arsenic, 

cadmium, chromium, and mercury were not detected in the TCLP leachates or were detected at 

concentrations less than the associated Connecticut pollutant mobility standard for GB areas and the 

federal toxicity characteristic regulatory levels. However, the soil samples associated with the maximum 

concentrations of these COPCs were not included in the group of samples subjected to TCLP analysis. 

Therefore, although TCLP results do not indicate the potential for these chemicals to migrate from site 

soils to groundwater, the TCLP results cannot be used with absolute certainty to negate the potential for 

migration of these chemicals to groundwater that is indicated by the soil data. Thus these chemicals 

were retained as COPCs. 

Aluminum, copper, and iron were not evaluated for COPC selection; USEPA Region I does not advocate 

quantitative evaluation of exposure to these chemicals because the only available toxicity data for these 

chemicals are provisional reference doses based on allowable intakes rather than adverse effect levels. 

Finally, USEPA SSLs and CTDEP pollutant mobility criteria were not available for calcium, magnesium, 

sodium, and potassium because these chemicals are considered to be essential nutrients. 

Of the aforementioned soil COPCs, only carbazole, TPH, arsenic, chromium, and manganese were also 

detected in site groundwater. 

The following parameters were selected as COPCs for CBU Drum Storage Area overburden groundwater 

based upon the COPC screening analysis presented on Table 2-3: 

l Monocyclic aromatic hydrocarbons (chlorobenzene) 

l SVOCs (carbazole and dibenzofuran) 

l PAHs (phenanthrene) 

l lnorganics (arsenic and manganese) 

. TPH. 

Based upon the procedures for the preparation of groundwater tag maps (Section 1.4.3.2), analytical results 

for primary overburden groundwater COPCs (arsenic and manganese) associated with CBU Drum Storage 

Area overburden groundwater samples are presented on Drawing 5 (back pocket). 

Maximum concentrations of several chemicals [chlorobenzene, carbazole, dibenzofuran, arsenic (filtered 

and unfiltered), iron (filtered and unfiltered), and manganese (filtered and unfiltered)] exceeded the COPC 

screening level. Maximum concentrations of iron (filtered and unfiltered) and manganese (filtered and 

unfiltered) exceeded the federal &lCL, and the maximum concentration of sodium (unfiltered samples only) 
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slightly exceeded the state MCL. However, iron was not evaluated for COPC selection; USEPA Region I 

does not advocate quantitative evaluation of exposure to this chemical because the only available toxicity 

criterion for this chemical is a provisional reference dose based on allowable intakes rather than adverse 

effect levels. Furthermore, sodium was not selected as a COPC because it is considered to be an essential 

nutrient. No screening criteria were available for calcium, magnesium, and potassium because these 

metals are considered to be essential nutrients. 

Maximum concentrations of carbazole, manganese (filtered and unfiltered), and TPH detected in 

groundwater samples exceeded the Connecticut remediation standards for groundwater protection. 

Groundwater protection criteria specific to G&designated groundwater are not available; therefore, the 

groundwater protection criteria applicable for GA or GAA designated groundwater are used to protect 

existing groundwater regardless of the classification. This approach results in a conservative screening 

level assessment. 

Because groundwater at the CBU Drum Storage Area eventually discharges to a surface water body (the 

Area A Wetland or the streams of the Area A Downstream Watercourses), site-specific groundwater data 

were also compared to Connecticut remediation standards for surface water protection. Phenanthrene 

and arsenic (filtered) were the only chemicals detected at maximum concentrations exceeding the surface 

water protection criteria. 

It should also be noted that, of the previously discussed COPCs, the maximum concentrations of total 

xylenes ‘and arsenic in the CBU Drum Storage Area overburden groundwater samples exceeded the 

detected concentrations of these chemicals in off-site residential wells. 

2.1.6 Decision Tree 

The general decision tree for the evaluation of sites is provided in Figure l-2. The evaluation of Site 1 

using the decision tree approach is as follows: 

l The CBU Drum Storage Area was investigated during the IAS and the Phase I and Phase II Rls. The 

information collected during these investigations was sufficient to describe the site and its physical 

characteristics. 

l The Phase II RI concluded that the potential source of contamination had been removed from Site 1, 

soil and groundwater samples showed insignificant chemical concentrations, all human health risks at 

the site were within an acceptable range, the potential of the site to impact ecological receptors was y---l 
low, and the site would be capped with a low-permeability cover system as part of the interim 

remedial action for the Area A Landfill (Site 2A). 
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l The No Further Action Decision Document signed by the U.S. Navy, USEPA Region I, and CTDEP in 

September 1996 substantiated that extensive contamination was not observed at this site during 

previous investigations, that contamination in the groundwater did not pose unacceptable risk to human 

health or the environment, and that risk assessments showed that levels of analytes in soils are not 

likely to pose unacceptable risk to human health or the environment. The document declared that no 

further studies or remediation are required at the CBU Drum Storage Area Site. 

2.1.7 Recommendations 

Site 1 was thoroughly investigated during three previous investigations and a No Further Action Decision 

Document was signed for the site in September 1996. Since a low-permeability cover system and paving 

have been installed over the site as part of the interim remedial action at the Area A Landfill in 1997, it is 

recommended that the groundwater at this site be monitored as part of the Groundwater Monitoring Plan for 

the Area A Landfill and no further actions take place for the soil. 

2.2 SITE 2A - AREA A LANDFILL 

2.2.1 Site Description 

The Area A Landfill is located in the northeastern and north-central section of NSB-NLON and 

encompasses approximately 13 acres. The general configuration of the Area A Landfill and adjacent sites is 

shown on Figure 2-2. The location of the Area A Landfill in relationship to other NSB-NLON IRP sites is 

shown on Drawing 1. Access to the landfill is via a dirt road off Wahoo Avenue. The thickness of the landfill 

materials is estimated to be 10 to 20 feet based on test boring data. The Area A Landfill is a relatively flat 

area bordered by a steep, wooded hillside that rises to the south, a steep wooded ravine to the west, and 

the Area A Wetland to the north. The landfill extends east along the wetland as far as a recreational area 

(tennis courts). Most filling occurred within the’eastern and western limits of the landfill. 

According to the IAS report, the landfill opened sometime before 1957. However, a 1957 aerial photograph 

shows no apparent landfilling, which may indicate a somewhat later start-up date. All materials generated 

by base operations that were not salvageable were incinerated, and the residues were disposed in the Goss 

Cove and Area A Landfills. The base incinerator, which was located north of the Lower Subase along the 

waterfront at the present location of Building 478, ceased operation in 1963. From 1963 to 1973, all refuse 

and debris were disposed in the Area A Landfill. Since on-site disposal of solid radioactive waste attributed 

to the Naval Nuclear Propulsion Program (NNPP) has been prohibited since the inception of the Program, 

!-I and based on records, established policy, and interviews, the potential for NNPP radioactive material having 

been disposed on site is considered to be effectively zero. Although unlikely, given what is known about the 
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material used for fill, small amounts of general radioactive material (G-RAM) incorporated in consumer 

products (e.g., radioluminescent exit signs, smoke detectors, etc.) could have been disposed with other 

industrial material in the DRMO, Area A Landfill, or Goss Cove Landfill. areas. It is not expected that the 

potential for G-RAM radioactivity in these former landfills would vary substantially from that in commercial 

landfills operated for typical civilian use. 

The area fill method was reportedly used in landfill operations. New refuse was dumped from the face of 

previously deposited refuse and covered with earth. The cover material used on the landfill was sand and. 

gravel obtained from the Groton water supply reservoir. Landfilling operations ceased in 1973. After 

closure, a concrete pad was constructed in the southwestern portion of the landfill for above-ground storage 

of industrial wastes. Up to the time of the interim remedial action at the Area A Landfill, the pad was still in 

existence and located adjacent and to the northeast of Building 373, and south of the dirt road that extends 

through this area. In the early 198Os, 42 steel drums, 87 transformers (mineral oil and PCB), and 60 to 

80 electrical switches were stored on the pad. Two transformers and several electrical switches were 

reportedly leaking. Past leakage of oil was also evident. Most drums were stacked on wooden pallets and 

those having PCB labels were covered and bound with plastic sheeting. All these materials have since 

been properly disposed off site. 

The IAS report indicated that refuse, including steel drums, oxygen candles, wood and metal scrap, 

concrete, and tires, was exposed at the edge of the landfill adjacent to the wetland. The IAS report also 

stated that petroleum compounds had recently been poured from containers and had flowed ,into the 

‘wetland at two locations (northwestern portions of the landfill) and that, when batteries were overhauled, 

spent sulfuric acid solution was transferred to barrels and transported to Area A for disposal. The acid was 

poured into trenches dug with a bulldozer and subsequently covered with soil. 

Atlantic personnel performed an inspection of the Area A Landfill on September 30, 1988. Iron floe was 

observed along the toe of the slope of the landfill extending from the dike to the eastern end of the deployed 

parking lot. The slope of the landfill had been covered with fill, and material in the landfill was not visible. 

Sand bags, salt, and contractors’ supplies and equipment are stored at the former landfill, Several 

transformers, removed underground storage tanks, crane weights, and other equipment were previously 

stored on the concrete pad in the southwestern portion of the landfill. The remainder of the landfill was not 

paved until the recent interim remedial action in 1997. 

A low-permeability cover system was installed on .the Area A Landfill as an interim remedial acfjon for soils 

at the site. The cover system consisted of a bedding/gas management layer underlying a double liner, a 

drainage layer above the double liner, and an operating surface in selected areas at the,top. The remedial 
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action also included the installation of a surface water and groundwater interception trench along the 

southern border (upgradient) of the site. 

2.2.2 Site lnvestiaations 

The following investigations and decision documents related to the Area A Landfill are discussed in the 

subsections that follow: 

l Final Initial Assessment Study (Envirodyne, 1983) 

l Final Verification Step 1A Study (Wehran, 1988) 

l Phase I Remedial Investigation (Atlantic, 1992) 

l Focused Feasibility Study (Atlantic, 1995c) 

l Revised Design Analysis Report (B&R Environmental, 1996b) 

l Groundwater/Leachate Modeling Study for Remedial Design (B&R Environmental, 1996a) 

l Phase II Remedial Investigation (B&R Environmental, 1997a) 

l Report for Interim Remedial Action (B&R Environmental, 1998) 

2.2.2.1 Final initial Assessment Study 
, 

In 1982, Envirodyne Engineers, Inc. performed an IAS at NSB-NLON as part of the NACIP program. The 

purpose of this study was to identify and evaluate past waste disposal practices and to assess the 

potential for environmental impacts. Envirodyne reviewed installation records, interviewed long-term and 

former employees, toured the installation, and photographed sites as part of the IAS. 

Envirodyne identified 11 sites at NSB-NLON as having contained hazardous material; one site was Area 

A (Site 2) which included the Area A Landfill, the Area A Wetland, and the Area A Downstream 

Watercourses. The IAS concluded that the source of contamination for this site was still present and 

potentially releasing contaminants to the environment. The IAS recommended that further sampling of 

surface waters and sediments at this site be performed. 

2.2.2.2 Final Verification Step 1A Study 

In 1988, Wehran Engineering Corporation performed a Final Verification Step 1A Study .for the DRMO 

Area, the OBDA, and the Area A Landfill as part of the NACIP program. The purpose of this study was to 

verify the presence or absence of contamination at these historically documented landfill areas. As part 

of the Verification Step 1A Study, Wehran performed three rounds of surface water and sediment 

sampling at six locations (SW-l through SW-6) adjacent. to the Area A Landfill Site. These samples were 

analyzed for VOCs, SVOCs, pesticides/PCBs, and metals. 
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The study concluded that the surface waters and sediments near the Area A Landfill have levels of, metals, 

PAHs, and pesticides that exceed regulatory criteria; however, the immediate health threat to base 

personnel from these contaminants appears minimal. The Verification Step 1A Study recommended that a 

Site Characterization Step 1 B Study be performed at the Area A Site. 

2.2.2.3 Phase I Remedial Investigation 

An investigation of 1 i sites was completed at NSB-NLON by Atlantic Environmental Services, Inc. from 

1990 through 1992. Area A Site 2, which includes the present Area A Landfill, the Area A Wetland,.and the 

Area A Downstream Watercourses and OBDA, was one of the sites investigated. 

The Phase I RI of the Area A Landfill consisted of test borings, monitoring well installation, and soil and 

groundwater sampling. Nine subsurface soil samples (greater than 2 feet deep) and one field duplicate 

were collected from one test boring and seven monitoring well borings at the site. Five surface soil samples 

(less than 2 feet deep) and one field duplicate were also collected and analyzed. All soil samples were 

analyzed for TCL VOCs, TCL SVOCs, TCL pesticides/PCBs, TAL metals, and TCLP metals and pesticides. 

Landfill materials were encountered during drilling, generally to an average depth of 10 to 12 feet. Landfill 

materials that were encountered included glass, brick, wood, plastic, and ash, intermixed with sand and 

gravel material used as cover. ” ’ 
_..., , 

Twelve groundwater samples (plus two field duplicates) were collected from five shallow and 12 deep 

monitoring wells. All groundwater samples were analyzed for TCL VOCs, TCL SVOCs, TCL 

pesticides/PCBs, TAL metals, and radiological parameters (gross alpha and gross beta). Sample locations 

are shown on Figure 2-2. 

The Phase I RI concluded that several risk exposure scenarios exceeded acceptable regulatory levels and 

that a feasibility study (FS) should be performed at the Area A Landfill Site. 

2.2.2.4 Focused Feasibility Study 

In response to the recommendations of the Phase I RI, a Focused Feasibility Study (FFS) for the Area A 

Landfill site was completed by Atlantic Environmental Services in 1995. ,Field investigation activities were 

conducted in support of the FFS in order to characterize the subsurface soil in the vicinity of the bituminous 

concrete pad located at the southwestern end of the landfill. 

Ten surface soil samples plus one field duplicate and 10 subsurface soil samples plus two field duplicates 

were initially collected during the FFS. All surface soil samples were analyzed for TCL VOCs, TCL SVOCs, 
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TCL pesticides/PCBs, and TAL metals. Other surface soil analyses included dioxin on sample 2LTB13; 

engineering parameters including grain size distribution, moisture content, specific gravity, organic content, 

cation exchange capacity, pH, and TOC on sample 2LTBl7; and a complete TCLP analysis including 

VOCs, SVOCs, pesticides/PCBs, herbicides, and metals on sample 2LTBl8. 

Seven of the 10 subsurface soil samples plus the two field duplicates were analyzed for TCL VOCs, TCL 

SVOCs, TCL pesticides/PCBs, and TAL metals. In addition, sample 2LTB22 (6 to 8 feet deep) was 

analyzed for TCL VOCs, TCL SVOCs, and TAL metals and sample 2LTB22 (8 to 10 feet deep) was 

analyzed for TCL pesticides/PCBs. Sample 2LTBl9 (4 to 6 feet deep) was only analyzed for engineering 

parameters. Other analyses included dioxin on sample 2LTB23 and its field duplicate (2LTB33) and the 

complete TCLP suite on sample 2LTB26. 

Three additional subsurface soil samples (LFSBOS, LFSB04, and LFSB05) were collected as part of a 

supplemental investigation sampling round for the Phase I RI, to support the FFS These samples were 

analyzed for TCL VOCs, TCL SVOCs, TCL pesticides/PCBs, and TAL metals. Samples of the concrete 

pad were also collected during the FFS from four areas where evidence of staining was observed and 

these were analyzed for TCL pesticides/PCBs. Sample locations for the Area A Landfill are shown on 

Figure 2-2. 

The FFS concluded that off-site landfilling and off-site incineration provide superior proteotion of the 

environment and that the landfilling alternative is more cost effective than the incineration alternative. 

2.2.2.5 Revised Design Analysis Report 

The purpose of this document was to provide an interim remedial design for the Area A Landfill that 

included only a containment or capping action. Further evaluation of groundwater conditions at the site 

would then determine if additional remedial actions would be necessary. This document concluded that 

the final cover system at the Area A Landfill represented the action necessary to prevent the release of 

waste materials contained in the landfill into the environment and to prevent human exposure to these 

waste materials. It also concluded that the cap provides the desired improvements to the landfill while 

maintaining the site for current government use. 

2.2.2.6 Groundwater Leachate Modeling Study for Remedial Design 

This study was performed by B&R Environmental in 1996 in support of the remedial design of a cover 

system for the Area A Landfill. The objectives of this study were to predict the impact of the landfill cover 

system on the saturated thickness of the fill material within the landfill and on the flow and composition of 

the groundwater/leachate dischargihg from the Area A Landfill to the Area A Wetland and to compare the 
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slope stability effectiveness and cost of the landfill cover system with those of a landfill cover system 

featuring a toe drain. 

In support of this investigation, eight soil samples were collected and analyzed for geotechnical 

parameters, and one groundwater seep sample was collected and analyzed for TCL VOCs, TCL SVOCs, 

TCL pesticides/PCBs, and TAL metals. The study concluded that the cover system would be stable, 

reduce the water table beneath the landfill, reduce contaminant migration from the unsaturated to the 

saturated zone, and reduce the mass flux of the contaminants of concern from the tandfitl, to the, wetl,ands. 

This study also concluded that the cover system compared favorably to one with a toe drain system and 

should not be replaced by such a system. 

2.2.2.7 Phase II Remedial Investigation 

A Phase II RI at 13 sites at NSB-NLON was conducted by B&R Environmental from 1995 through 1997. 

The Area A Landfill Site 2 was investigated as part of the RI. 

Three surface and seven subsurface soil samples were collected from two test borings located near Building 

373 and were analyzed for PCBs in the field using a gas chromatograph. One surface and one subsurface 

sample were also analyzed for dioxins at a fixed base laboratory. Groundwater samples were collected 

from 27 monitoring wells during the first round of the Phase II RI. Five of these samples were collected from . . .,,, 
newly installed wells and 22 were collected from, existing wells. Most of these samples were analyzed for . 
TCL VOCs, TCL SVOCs, and TAL metals (total and dissolved). Additional analyses included four samples 

for TCL PCBs, four samples for radiological parameters (gross alpha, gross beta, and a complete gamma 

spectrum), and three samples for water quality parameters including oil and grease, ammonia, biochemical 

oxygen demand (BOD), chemical oxygen demand (COD), total organic carbon (TOC), total phosphorus, 

and total suspended solids (TSS). Eight wells were sampled during the second round of groundwater 

sampling, resulting in a total of 14 samples (between shallow and deep aquifers) plus one field duplicate. 

All were analyzed for TCL VOCs, TCL SVOCs, and TAL metals (total and dissolved). In addition, one 

sample was analyzed for TCL PCBs and four samples were analyzed for radiological parameters. Sample 

locations are depicted on Figure 2-2. 

The findings of the Phase II RI concluded that shallow groundwater contamination exists at the site, the 

landfill soil may pose a threat to human receptors due to PCB concentrations in the&ndfifl, and,chemicals 

in the soil could adversely impact ecological receptors; however, the installation of the cover system will 

eliminate these risks. 

The Phase II RI recommended that, in addition to the planned landfill cover system, institutional controls 

including access/use restrictions and groundwater monitoring sh*ould be implemented at the site. 
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2.2.2.8 Report for Interim Remedial Action at Area A Landfill 

This report, submitted by B&R Environmental in 1998, certified that all construction procedures, 

inspection activities, field and laboratory testing results, and surveys conducted at the Area A Landfill site 

(including the CBU Drum Storage Area) during, remedial activities involving the installation of the final 

cover system were performed according to specifications. 

2.2.3 Phvsical Characteristics 

This section presents a summary of site physical characteristics for the Area A Landfill based on 

information generated during the Phase I and Phase II Rls. Topography and surface features, surface 

water, soils, geology, and hydrogeology are discussed in the subsections that follow. 

2.2.3.1 Surrounding Topography and Surface Features 

Drawing 2 and Figure 2-2 show the topography and surface features of the Area A Landfill and the 

surrounding sites including the CBU Drum Storage Area, the Area A Wetland, and the OBDA. Prior to the 

installation of the landfill cover system in 1997, the ground surface at the Area A Landfill sloped gently 

across the landfill toward the Area A Wetland. A steep hillside (central bedrock high) bordered the southern 

edge of the landfill. Near the northwestern edge of the landfill, the ground surface dropped along a steep 

ravine and dike to the OBDA. The ground surface increased in elevation to the northeast from the tennis 

courts to Route 12 and Baldwin Hill. The ground surface elevation across the landfill from upgradient to 

downgradient edge ranged from approximately 90 to 80 feet msl. Adjacent to the toe of the landfill, the Area 

A Wetland ground surface is at an elevation of approximately 72 feet msl. 

Previously, sand and gravel were used as cover materials for the Area A Landfill. A concrete pad was 

located in the southwestern portion of the site adjacent to Building 373 and south of the din entrance 

road, and the remainder of the landfill was not paved. Since the interim remedial action was completed at 

the site in i997, the Area A Landfill has been covered (cover system paved over with asphalt) and the 

concrete pad and Building 373 have been removed.. In addition, the CBU Drum Storage Area, formerly 

Site 1, has also been placed beneath the cover system. 

2.2.3.2 Surface Water Features 

Runoff from the Area A Landfill cover system drains as overland flow north into the Area A Wetland, which 

subsequently discharges to the Area A Downstream Watercourses and ultimately into the Thames River. 

Surface runoff from areas upgradient of the landfill are collected in a drainage ditch on the southern side of 

the landfill, then conveyed to the Area A Wetland via a culvert through the eastern side of the landfill. 
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The SCS Soils Map (SCS, 1983) classifies the soil at most of the Area A Landfill as Udorthents-Urban land. 

This soil type is defined as excessively drained to moderately drained soils that have been disturbed by 

cutting and filling. Along the southwestern slope of the landfill and in upgradient areas, the soil is classified 

as the Holfis-Charlton-Rock complex. Stones and boulders are intermingled with a dark, fine, sandy loam. 

Bedrock outcrops are prevalent in the area. 

2.2.3.4 Geology and Hydrogeology 

Geoloav 

The Area A Landfill contains 10 to 20 feet of miscellaneous fill that consists of fine- to coarse-grained sand 

and gravel, as well as refuse including ash, wood fragments, paper, brick fragments, and asphalt. The fill is 

generally underlain by 10 to 20 feet of dredge spoil. Where no dredge spoil underlies the fill material, the fill 

material directly overlies a thin alluvial layer or the bedrock surface. Dredge spoil is encountered mainly 

beneath the easternmost portion of the landfill. Along the southeastern border of the landfill, the fill mater/al 

is underlain’by an alluvial layer, consisting of silty’sand. The alluvial layer is underlain by gravel and gneiss 

boulders. Boulders were also identified outside the eastern edge of the landfill atwell cluster 2LMWi 9. 

f--Y, 

The bedrock beneath the Area A Landfill has been identified as the biotite-quartz-feldspar gneiss of the 

Mamacoke Formation. Quanzite was identified at a depth of 80 feet in the 2LMW20D boring log. This is 

consistent with the existence of quartzite layers within the Mamacoke Formation. The bedrock surface 

slopes to the northeast toward the Area A Wetland from the large central bedrock high in the center of the 

facility. The landfill is situated along the flank of the bedrock ridge such that the depth to bedrock increases 

to the northeast. In the western portion of the site, the landfill is situated immediately adjacent to the hillside 

and the depth to bedrock is typically less than 20feet, whereas in the eastern portion the landfill is located 

farther out from the hillside and the depth to bedrock increases to 70 feet. There appears to be a localized 

bedrock depression at 2LMW8D; however, there are insufficient data to verify the extent of the depression. 

Hvdrooeoloqv 

Groundwater was encountered within the dredge spoil, alluvium, and bedrock underlying the Area A Landfill. 

In some areas, the bottom portion of the fill materials is also below the water table. Depth to groundwater 

averages about IO feet across the landfill. The saturated thickness of the overburden materials ranges from 

less than 10 feet to at least 65 feet across the landfill. 
,F---%. 
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Drawing 3 shows basewide shallow overburden groundwater contours, including the Area A Landfill, 

Area A Wetland, and the OBDA. Groundwater flows northeastward across most of the Area A Landfill, 

from the topographic/bedrock high to the Area A Wetland. Drawing 4 shows bedrock groundwater flow 

contours for the same area. Both maps show a similar groundwater flow pattern, indicating an overall 

hydraulic connection between the two units. Upward groundwater gradients from the bedrock to the 

overburden/fill are predominant. Although a downward gradient exists at the 2LMW18 well cluster, the 

bedrock elevation is lower and the overburden is thicker. Hydraulic potentials between the bedrock and 

overburden groundwater at the 2LMW7, 2LMW8, 2LMWl7, 2LMWl8, and 2LMW20 well clusters differ by 

3 to 7 feet. This suggests that, although groundwater flow directions in the bedrock and overburden are 

similar, the degree of hydraulic connection varies spatially and there is restriction of flow between the’ 

overburden and bedrock in some areas. 

East of the Area A Landfill, near the 2LMWl9 and 2WMW3 well clusters, local groundwater flow is to the 

north and west into the Area A Wetland. Groundwater elevations in the bedrock and overburden are similar, 

and vertical gradients are minimal. 

In the western portion of the Area A Landfill near the dike, groundwater flows to the northwest toward the 

Area A Downstream Watercourses. At the 2LMW9 well cluster, the groundwater elevation in the 

overburden is relatively high, presumably as a result of the presence of the dike acting as a damming effect 

on the shallow groundwater. In the bedrock, the groundwater potential is significantly lower when compared 

to the groundwater potential in other bedrock wells at the Area A Landfill, reflecting a hydraulic connection 

and flow to the Area A Downstream Watercourses. 

This abnormally low bedrock groundwater potential may be hydraulically connected to a groundwater 

discharge seep that is present at the toe of the OBDA. The seep, which is located at an elevation that 

would correspond with groundwater to the bedrock, may be acting to dewater the local bedrock. 

Estimated hydraulic conductivities based on the pumping test performed during the Phase II RI are 

3.5 feet/day at 2LOWl S and 2.1 feet/day at well 2LOW2S. The geometric mean of these two values is 

2.7 feet/day. Slug tests performed during the Phase I RI indicate that the hydraulic conductivity for the 

combined fill material and dredge spoil was 3.2 feet/day. The estimated hydraulic conductivity for the 

dredge spoil alone was 1 .O feet/day. These hydraulic conductivity test data suggest that the dredge spoils 

have a somewhat lower hydraulic conductivity than the fill materials. 

An estimate of the seepage velocity was determined by assuming a porosity of 0.30, a flow gradient of 

0.0033 (based on water-level measurements taken in 1993), and a hydraulic conductivity of the Area A 

Landfill of 2.7 feet/day. The seepage velocity is estimated to be 0.30 feet/day. 
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2.2.4 Nature and Extent of Contamination 

Soil, groundwater, and pavement sampling was conducted at the Area A Landfill during the Phase I and 

Phase II Rls and the FFS. Based upon the results of these investigations, the nature and extent of 

contamination of the soil and groundwater at the Area A Landfill are discussed on a matrix-specific basis in 

the following subsections. Analytical results for pavement samples will not be discussed because the 

pavement was excavated and disposed off site during the installation of the Area A Landfill cover system. 

The complete analytical database for soil and groundwater is contained in Appendix A. 

2.2.4.1 Soil 

Table 2-4 presents descriptive statistics (frequency of detection, minimum and maximum concentrations, 

range of detection limits for nondetects, 95% UCL, and sample number and location associated with 

maximum concentration) and associated COPC screening criteria for each analyte detected at least once in 

soil samples collected from the Area A Landfill. Table 2-5 presents similar information for TCLP results. 
I 

Based upon the screening level assessment for the Area A Landfill (Section 2.2.5.3) and the procedures for 

the preparation of soil tag maps (Section 1.4.3.1), analytical results for primary COPCs in ‘Area A Landfill soil 

samples and associated TCLP leachates are presented on Drawing 7A (Volume II). 

As shown on Table 2-4, several VOCs, including three ketones, four monocyclic aromatics, five 

chlorinated aliphatics, and carbon disulfide were detected in the Area A Landfill soil samples. With the 

exception of’ acetone, methylene chloride, ethylbenzene, toluene, and total xylenes, the VOCs were 

infrequently detected (in from one to three of 35 samples). Acetone and methylene chloride, which are 

both common laboratory contaminants, were detected at concentrations ranging from 0.009 mg/kg to 0.25 

mg/kg and from 0.001 mglkg to 0.025 mg/kg, respectively. 

Four monocyclic aromatic compounds were detected at relatively high concentrations in the soil sample 

collected from a depth interval of 4 to 8 feet from boring 2LTB23 (chlorobenzene at 4.5 mg/kg, 

ethylbenzene at 28 mg/kg, toluene at 3.2 mg/kg, and total xylenes at 140 mg/kg). This boring is located 

near the eastern side of the former concrete pad. Surface soil sample 2LSSl (O-6 inches), collected from 

an area about 200 feet east of former Building 373 and adjacent to the northeastern corner of the former 

concrete pad, contained high concentrations of three monocyclic aromatic hydrocarbons (ethylbenzene at 

14 mg/kg, total xylenes at 75 mg/kg, and chlorobenzene at 4.5 mg/kg). These results indicate the 

possible occurrence of a recent spill because monocyclic .aromatics were not prevalent in the 

groundwater samples collected in the area surrounding the ,concrete pad, as discussed in the next 

section. These monocyclic aromatics were also detected at substantially lower concentrations in from one 

to 11 other soil samples. Chlorobenzene was detected at a concentration of 0.043 mg/kg in surface soil 
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sample 2LSS2 (0 to 0.5 feet bgs). Ethylbenzene and total xylenes were detected in the soil sample 

collected at a depth interval of 6 to 8 feet bgs from boring 2LTB20, located approximately 30 feet 

northeast of former Building 373, at concentrations of 7.7 mg/kg and 8.8 mg/kg, respectively. 

Concentrations of ethylbenzene in the remaining soil samples ranged from 0.002 mg/kg to 0.068 mg/kg, 

concentrations of toluene ranged from 0.004 mg/kg to 0.027 mg/kg, and concentrations of total xylenes 

ranged from 0.004 mg/kg to 0.69 mg/kg. All other VOCs were detected at concentrations ranging from 

0.002 mg/kg to 0.022 mg/kg. 

Twenty-two SVOCs were detected in the Area A Landfill soil samples. As shown on Table 2-4, 16 of these 

SVOCs were PAHs. Maximum concentrations of 14 SVOCs were detected in the ‘soil sample collected from 

a depth interval of 6 to 8 feet bgs from boring 2LTB20. Maximum concentrations of PAHs ranged from 

0.22 mg/kg (acenaphthylene) to 61 mg/kg (phenanthrene). 2,4-Dimethylphenol, 4-methylphenol, 

bis(2-ethylhexyl)phthalate, carbazole, di-n-butyl phthalate, and dibenzofuran were also each detected in one 

to six samples. 

Fifteen pesticides and four PCBs were detected in the Area A Landfill soil samples. Maximum 

concentrations were associated with various samples, although the maximum concentrations of five 

pesticides were detected in the field duplicate soil sample collected at a depth interval of 10 to 12 feet bgs 

from boring 2LTB29, and the maximum concentrations of three pesticides and one PCB were detected in 

the soil sample or field duplicate sample collected from a depth interval of 4 to 8 feet bgs from boring 

2LTB23. These two borings were located approximately 80 feet and 40 feet, respectively, east of the former 

concrete pad. Aroclor-1254, 4,4’-DDT, 4,4’-DDD, and 4,4’-DDE were detected most frequently; Aroclor- 

1254 was detected in 22 of 45 soil samples, and 4,4’-DDT and its degradation products were each detected 

in i3 or 14 of 35 soil samples. The remaining pesticides and PCBs were detected in one to eight soil 

samples. The four detected PCBs, 4,4’-DDT, and 4,4’-DDD were also reported at the greatest 

concentrations. The maximum concentrations of the four detected PCBs ranged from 1.7 mg/kg (Aroclor; 

1242) to 100 mg/kg (Aroclor-1254), and the maximum concentrations of 4,4’-DDT and 4,4’-DDD were 

2.3 mg/kg and 2.2 mg/kg, respectively. 

Octachlorodibenzo-p-dioxin (OCDD) was detected at concentrations ranging from 0.0016 mg/kg to 0.0025 

mg/kg in four Area A Landfill soil samples.. In addition, three furans (1,2,3,4,6,7,8-HpCDF at 0.0002 mg/kg, 

1,2,3,4,7,8-HxCDF at 0.0003 mg/kg, and 1,2,3,6,7,8-HxCDF at 0.0002 mg/kg) were detected in the soil 

sample collected from a depth interval of 4 to 8 feet bgs from boring 2LTB23. No other dioxins or furans 

were detected in the four soil samples analyzed for these parameters. 

As shown in Table 2-4, 24 metals and cyanide were detected in the Area A Landfill soil samples. 

Seventeen of these metals were detected in from 32 to 35 of 35 soil samples. Maximum concentrations of , 
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12 metals were detected in the soil sample collected from a depth interval of 6 to 8 feet from boring 2LTB22. 

The boring log indicates that this sample was collected in fill material. Notable concentrations associated 

with this sample include those reported for copper (21,600 mg/kg), lead (1,780 mg/kg), nickel (1,440 mg/kg), 

and zinc (9,850 mglkg). 

/I ” 

TPH was detected at concentration of 46.7 mg/kg and 48.2 mg/kg in the two Area A Landfill soil samples 

analyzed for this parameter. Analyses for percent ash, cation exchange capacity, pH, specific gravity, and 

TOC were performed for two soil samples. Results for these analyses are provided in Table 2-4. 

TCLP extraction followed by analysis for pesticides and metals was performed for 16 Area A Landfill soil 

samples. Analyses for TCLP VOCs, SVOCs, and herbicides were also performed for two of the 16 

leachates. No organic compounds were detected in the TCLP leachates. As shown on Table 2-5, seven 

metals were detected in TCLP leachate samples. Arsenic, barium, cadmium, and lead were each detected 

in more than half of the leachates (i.e., in nine to 16 of the 16 leachates). Maximum concentrations of 

arsenic, chromium, selenium, and silver were detected in the leachate of the soil sample collected from a 

depth interval of 2 to 8 feet bgs from well boring 2LMW9. 

2.2.4.2 Groundwater 
: ; 

Groundwater samples were collected from overburde.n and bedrock wells, at the.,+Area A Landfill. Well a- / . 
2LMW19S was screened at an interval that spans both the overburden and bedrock aquifers. Groundwater ,. 
samples collected from this well are considered to be representative of the overburden aquifer for purposes 

of data evaluation. Table 2-6 presents descriptive statistics (frequency of detection, minimum and maximum 

concentrations, range of detection limits for nondetects, 95% UCL, and sample number and location 

associated with maximum concentration) and associated COPC screening criteria for each analyte detected 

at least once in groundwater samples collected from overburden wells at the Area A Landfill. Table 2-7 

presents similar information for groundwater samples collected from bedrock wells at the Area A Landfill. 

Based upon the screening level assessment for the Area A Landfill (Section 2.2.5.3) and the procedures for 

the preparation of groundwater tag maps (Section 1.4.3.2), analytical results for pri’mary COPCs in Area A 

Landfill overburden and bedrock groundwater samples are presented on Drawings 5 and 6, respectively 

(Volume II). 

Overburden Wells 

Eleven VOCs, including five monocyclic aromatics, three chlorinated aliphatics, two ketones, and carbon 

disulfide, were detected in the groundwater samples collected from overburden wells. The reported 

concentrations of most of these VOCs were relatively low, ranging from 1 ug/L to 22 pg/L. However, 

reported concentrations of the monocyclic aromatics (benzene, chlorobenzene, ethylbenzene, toluene, and 

,.--=- 
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total xylenes) ranged from 1 ug/L (toluene) to 1,200 ug/L (chlorobenzene). The maximum concentrations of 

these chemicals, as well as the maximum concentration of chloroform, were associated with groundwater 

samples collected from well 2LMW18S, which is located in the central portion of the landfill. Methylene 

chloride and total xylenes were also detected in the off-site residential wells at concentrations of 4 ug/L and 

2 ug/L, respectively. 

As shown on Table 2-6, 24 SVOCs were detected in the groundwater samples collected from Area A 

Landfill overburden wells. Various classes of SVOCs, including chlorinated benzenes, substituted phenols, 

PAHs, and phthalates, as well as 2,4-dinitrotoluene, benzoic acid, carbazole, dibenzofuran, and n- 

nitrosodiphenylamine, were detected. In general, SVOCs were infrequently detected at relatively low 

concentrations. With the exception of naphthalene, which was detected in 11 of 23 samples, the remaining 

SVOCs were detected in from one to seven samples, and 15 of the SVOCs were detected only one to three 

of 23 samples. Concentrations of all but five SVOCs [1,2,4-trichlorobenzene, 1,8dichlorobenzene, 1,4- 

dichlorobenzene, bis(2-ethylhexyl)phthalate, and naphthalene] ranged from 0.5 pg/L to 22 ug/L. The 

concentrations of the five aforementioned SVOCs ranged from 1 ug/L to 140 ug/L. Bis(2- 

ethylhexyl)phthalate was also detected at a concentration of 3 ug/L in one of the off-site residential wells. 

Bis(2-ethylhexyl)phthalate is considered to be a common laboratory contaminant. Maximum concentrations 

of 18 of the 24 SVOCs were associated with groundwater samples collected from well 2LMW18S. 

Three PCBs were detected in groundwater samples collected from well 2LMW18S. Aroclor-1016 was 

detected at a concentration of 7.5 ug/L in a groundwater sample collected from this well during Round 2 of 

the Phase II RI, Aroclor-1254 was detected at concentrations of 130 ug/L and 150 ug/L in the field duplicate 

samples collected from this well during the Phase I RI, and Aroclor-1260 was detected at concentrations of 

710 ug/L and 290 ug/L in groundwater samples collected from this well during the Rounds 1 and 2, 

respectively, of the Phase II RI. No other pesticides or PCBs were detected in any of the groundwater 

samples collected from the overburden wells at the Area A Landfill. 

Twenty-two metals were detected in the unfiltered groundwater samples collected from the Area A Landfill 

overburden wells, and 21 metals were detected in the associated filtered groundwater samples. In general, 

reported concentrations of metals in filtered and unfiltered samples were relatively similar (i.e., at the same 

order of magnitude). Exceptions to this statement include reported results for chromium, vanadium, and 

zinc; maximum concentrations reported for each of these metals in unfiltered groundwater samples were 

from eight to 32 times greater than the maximum concentrations reported for the respective metals in filtered 

groundwater samples. As shown on Table 2-6, maximum concentrations of all metals except aluminum in 

filtered samples, copper in unfiltered and filtered samples, lead in unfiltered and filtered samples, 

manganese in filtered samples, mercury in filtered and unfiltered samples, selenium in unfiltered samples, 

thallium in unfiltered samples, vanadium in filtered samples, and zinc in filtered samples exceeded 
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respective concentrations of these metals detected in unfiltered samples collected from off-site residential 

wells. A majority of the maximum concentrations were associated with samples collected from wells 

2LMW 18s and 2LMW 13s. 

Radionuclide analyses (gross alpha and gross beta) were performed for groundwater samples collected 

from six overburden wells during the Phase I RI. Complete gamma spectrum analyses, in addition to 

analyses for gross alpha and gross beta, were performed for four groundwater samples collected from 

overburden wells during the Phase II RI. Analytical results for radionuclide analyses are provided in the 

database tables in Appendix A. Based on the levels of uncertainty reported with the results (i.e., 

uncertainty levels are greater than results themselves), gross alpha levels in groundwater samples collected 

from all overburden wells except 2LMW17S (Phase I result) and 2LMW18S (Phase II Round 2 result) and 

the gross beta level in sample 2LMW17S (Phase I result) are considered to be not detected in these 

samples. Of the remaining results, gross alpha was detected at concentrations of 3.3 pCiR and 11 pCi/L in 

samples from overburden wells 2LMW17S and 2LMW18S respectively. Gross beta was detected in 

groundwater samples from Area A Landfill overburden wells at concentrations ranging from 3.7 pCi/L to 85 

pCi/L. 

The only radionuclide identified by complete gamma spectrum analysis was naturally occurring 

potassium-40. Once again, based on the levels of uncertainty reported with results, potassium-40 is 

considered to be not detected in the groundwater sample collected from well 2LMW18S during Round 2 

of the Phase II RI. Therefore, potassium-40 was detected at concentrations of 250 pCi/L (Round 1) and 

130 pCi/L (Round 2) in groundwater samples collected from well 2LMW7S during the Phase II RI. 

Analyses for several general chemistry parameters, including ammonia, BOD, COD, hardness, oil and 

grease, TOC, total phosphorus, and TSS were also performed for selected groundwater samples 

collected from the Area A Landfill overburden wells. Analytical results for these parameters are 

summarized on Table 2-6. 

Bedrock Wells 

Nine VOCs, including two monocyclic aromatics, five chlorinated aliphatics, one ketone, ‘and carbon 

disulfide, were detected in from one to four of the 24 groundwater samples collected from Area A Landfill 

bedrock wells. Maximum concentrations of 1 ,1,2,2-tetrachloroethane, 4-methyl-2-pentanone, and TCE 

were 140 us/L, 49 ug/L, and 23 ug/L, respectively. Maximum concentrations of the remaining VOCs ranged 

from 1 ug/L to 6 ug/L. Maximum concentrations of the five chlorinated aliphatics (1 ,I ,2,2-tetrachloroethane, 

total 1,2-dichloroethene, methylene chloride, PCE, and TCE) were associated with groundwater samples 

collected from well 2LMW13D. Unlike the groundwater samples collected from the Area A Landfill 
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overburden wells (specifically well 2LMW18S), monocyclic aromatics were not detected at significant 

concentrations in groundwater samples from the Area A Landfill bedrock wells. C,hlorobenzene and total 

xylenes were the only detected monocyclic aromatics, and maximum concentrations reported for these 

chemicals in groundwater samples from the bedrock wells were only 6 ug/L and 2 ug/L, respectively. As 

previously noted, methylene chloride and total xylenes were also detected in the off-site residential wells at 

concentrations of 4 ug/L and 2 ug/L, respectively. 

Only one-third of the total number of SVOCs detected in groundwater samples from Area A Landfill 

overburden wells were detected in groundwater samples collected from Area A Landfill bedrock wells. Five 

phthalates (which are common field and laboratory contaminants), 4-methylphenol, phenol, and benzoic 

acid were detected in from one to five of the 24 groundwater samples collected from bedrock wells. 

Diethylphthalate was detected in sample 2LGW17D-2 at a concentration of 120 ug/L. All other reported 

SVCC concentrations ranged from 0.5 ug/L to 10 ug/L. As previously noted, bis(2-ethylhexyl)phthalate was 

also detected at a concentration of 3 ug/L. in one of the off-site residentiai wells. It should also be noted that 

bis(2-ethylhexyl)phthalate is considered to be a common laboratory contaminant. Neither pesticides nor 

PCBs were detected in any of the groundwater samples collected from the bedrock wells. 

Twenty-three metals were detected in the unfiltered groundwater samples collected from the Area A Landfill 
“I _ I 

bedrock wells, and 21 metals were detected in the associated filtered groundwater samples. As was true for 

groundwater samples collected from Area A Landfill overburden wells, reported concentrations of metals in 

filtered and unfiltered samples for most metals were relatively similar (i.e., at the same order of magnitude). 

Exceptions to this statement include reported results for aluminum, cadmium, chromium, copper, and lead; 

maximum concentrations reported.for each of these metals in unfiltered groundwater samples from bedrock 

wells were from eight to 200 times greater than the maximum concentrations reported for the respective 

metals in filtered groundwater samples. ‘As shown on Table 2-7, maximum concentrations of a majority of 

the detected metals exceeded respective concentrations of these metals detected in unfiltered samples 

collected from off-site residential wells. However, with the exception of antimony, cadmium, mercury, nickel, 

silver, and thallium in unfiltered samples and of beryllium, cadmium, nickel, selenium, and vanadium in 

filtered samples, maximum concentrations of metals detected in groundwater samples from bedrock wells 

were from 1.5 to 27 times less than maximum concentrations of respective metals detected in groundwater 

samples from overburden wells. A majority of the maximum concentrations detected in the bedrock well 

samples were associated with samples collected from wells 2LMW 19D and 2LMW9D. As shown on Figure 

2-2, these wells are located on opposite ends of the Area A Landfill. 

Radionuclide analyses (gross alpha and gross beta) were performed for seven groundwater samples’ 

collected from bedrock wells during the Phase I RI. Complete gamma spectrum analyses, in addition to 

analyses for gross alpha and gross beta, were performed for four groundwater samples collected from 
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bedrock wells during the Phase II RI. Analytical results for radionuclide analyses are provided in the 

database tables in Appendix A. Potassium-40 was not detected in any of these groundwater samples. 

Based on the levels of uncertainty reported with the results (i.e., uncertainty levels are equal to or greater 

than results themselves), gross alpha levels in the groundwater samples collected from bedrock wells 

I 2LMW14D, 2LMW18D, 2LMW7D, and 2LMW8D and gross beta levels in the groundwater sample collected 

from bedrock’well 2LMW8D are considered to be not detected in these samples. Of’the remaining results 

gross alpha was detected at concentrations ranging from 2.9 pCi/L to 24 pCi/L in groundwater samples 

collected from Area A Landfill bedrock wells, and gross beta was detected in corresponding samples at 

concentrations ranging from 3.7 pCi/L to 42 pCilL. Maximum concentrations for gross alpha and gross beta 

in these samples were associated with the groundwater sample collected from bedrock well 2CMW13D 

during Round 2 of the Phase II RI. 

Seventeen of the groundwater samples collected from Area A Landfill bedrock wells were analyzed for 

hardness. Reported results for this parameter ranged from 72 mg/L to 304 mg/L. 

2.2.5 Data Evaluation 

This section summarizes data evaluation procedures performed for site data. A discussion of contaminant 

fate and transport, a summary of the historical HHRA(s) performed for the site, and a screening level 

assessment of site data are provided. 

2.251 Contaminant Fate and Transport 

The analytical data for the samples collected at this site indicate that some vertical contaminant transport 

may have occurred. However, since many of the contaminants observed in the soil are relatively insoluble 

(e.g., PAHs, Aroclors, DDT, and dioxins), it is possible that the contamination at depth does not reflect 

transport but rather successive emplacement of waste and soil (i.e., landfilling operations). 

An overburden well located in the central portion of the Area A Landfill (well 2LMW18S) contained several 

monocyclic aromatics, which are very soluble relative to PAHs, etc. However, these compounds were not 

present at high concentrations in the soil. The suite of contaminants found ‘in this sample may indicate a 

prior spill followed by vertical migration to the water table. The types of compounds that were detected are 

typical of those found in fuels. 

Other wells located near former Building 373 also contained several VOCs (the halogenated aliphatics). 

These compounds are also fairly soluble and, when spilled, may migrate vertically through the soil column. 

Once in the groundwater, monocyclic aromatics and halogenated aliphatics will migrate downgradient at a 
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rate determined by the amount of organic carbon in th,e soil matrix (the retardation factor) and the interstitial 

pore velocity of the groundwater. 

The two areas of contamination identified in the groundwater (centering around wells 2LMW18S and 

2LMW13D) are not apparently related either spatially or in the types of chemicals observed. In both areas, 

the concentrations have reduced since they were first sampled in 1990, indicating potential migration from 

these areas. 

4,4’-DDT and its metabolites occur at various depths in the soil. This may indicate that the 4,4’-DDT is 

degrading, as would be expected. The presence of these pesticides in deeper soil samples may indicate 

that spraying occurred while the Area A Landfill was active and may not be indicative of vertical transport of 

these highly sorptive compounds. 

Since the time of data collection, the landfill has been capped, eliminating the possibility of human 

exposure to soil at the site and minimizing the amount of precipitation that could infiltrate through the soil 

and potentially transport contamination to the groundwater. 

2.2.5.2 Summary of Human Health Risk Assessment 
. : 

Three potential receptor groups, full-time employee& older child trespassers, and construction workers, 

were considered for the Area A Landfill during the Phase II RI risk assessment. Because of the nature of 

the site, a future residential exposure scenario was not considered. Therefore, the only exposure to 

groundwater at the Area A Landfill was assumed to be direct contact with this medium for the construction 

worker during construction activities. 

Noncarcinogenic risks associated with dermal contact with groundwater for the construction worker 

exceeded 1.0 for both RME and CTE scenarios (8,100 and 430, respectively). Elevated risks for the 

construction worker are a result of exposure to PCBs in groundwater because the individual HQs for PCBs 

for the RME and CTE scenarios were 8,100 and 430, respectively. Estimated risks associated with other 

chemicals detected in groundwater are relatively insignificant. 

The incremental cancer risk associated with dermal contact with groundwater for the construction worker 

under the CTE (4.OE-5) was within USEPA’s target risk range but exceeded the CTDEP target cancer risk 

(lE-5). The incremental cancer risk for this route of exposure under the RME (9.7E-4) exceeded the 

CTDEP target cancer risk and lE-4, the upper limit of USEPA’s target risk range. Potential carcinogenic 

risks for dermal contact with water were also attributed to PCBs. 
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2.2.5.3 Screening Level Assessment 

COPCs at this site were selected using the risk-based COPC screening levels described in Section 1.4.2. 

All data collected during the Phase I and II Rls were used to select COPCs for soil and groundwater. 

Maximum and 95% UCL chemical concentrations are presented in the summary tables. Although the 

maximum concentration of a chemical may exceed an associated criterion, the distribution of the chemical in 

the medium is also important. with respect to decision making. Therefore, the 95% UCL chemical 

concentration was included to provide some information on the potential distribution of the chemical. In 

addition, the summary tables for groundwater samples present the range of concentrations detected in off- 

site residential wells for each detected chemical to enable comparison of site groundwater data with 

groundwater data collected from wells unaffected by the site. A brief narrative of the findings of this 

qualitative analysis is provided in the .remainder of this section. 

The following parameters were selected as COPCs for Area A Landfill soils based upon the COPC 

screening analysis presented in Table 2-4 and Table 25: 

. 

. 

. 

. 

. 

Chlorinated aliphatic hydrocarbons (1 ,1,2,2-tetrachloroethane and methylene chloride) 

Monocyclic aromatic hydrocarbons (ethylbenzene, chlorobenzene, and total xylenes) 

PAHs [benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, 

indeno(l,2,3-cd)pyrene, and phenanthrene] 

SVOCs (dibenzofuran and carbazole) 

Pesticides (4,4’-DDD, 4,4’-DDE, 4,4’-DDT, aldrin, dieldrin, alpha-chlordane, gamma-chlordane, 

endrin, endrin ketone, and heptachlor) 

PCBs (Aroclor-1242, Aroclor-1248, Aroclor-1254, and Aroclor-1260) 

Dioxins/furans (1,2,3,4,6,7,8-HpCDF, 1,2,3,4,7,8-HxCDF, 1,2,3,6,7,8-HxCDF, and OCDD) 

lnorganics (antimony, arsenic, barium, beryllium, cadmium, chromium, cobalt, lead, manganese, nickel, 

silver, thallium, vanadium, and zinc). 

f--x 

Based upon the procedures for,the preparation of soil tag maps (Section 1.4.3.1), analytical results for 

primary soil COPCs [methylene chloride, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 

benzo(k)fluoranthene, chrysene, indeno( 1,2,3-cd)pyrene, 4,4’-DDD, 4,4’-DDE, 4,4’-DDT, Aroclor-1254, and 

all aforementioned inorganics except cobalt, thallium, and zinc] associated with Area A Landfill soil samples 

and TCLP leachates are presented on Drawing 7A (Volume II). 

Maximum concentrations of 1 ,1,2,2-tetrachloroethane, chlorobenzene, and methylene chloride exceeded 

the USEPA SSLs for migration to groundwater. Maximum concentrations of total xyfenes, 

benzo(k)fluoranthene, chrysene, dibenzofuran, indeno(l,2,3-cd)pyrene, phenanthrene, 4,4’-DDD, 
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4,4’-DDE, 4,4’-DDT, aldrin, alpha-chlordane, gamma-chlordane, endrin, endrin ketone, heptachlor, all 

PCBs, dioxins/furans, arsenic, barium, beryllium, chromium, cobalt, copper, lead, manganese, vanadium, 

and zinc exceeded the Connecticut remediation standards for pollutant mobility for groundwater classified 

as ,GB. Maximum concentrations of ethylbenzene, benzo(a)anthracene, benzo(a)pyrene, 

benzo(b)fluoranthene, carbazole, dieldrin, antimony, cadmium, mercury, nickel, silver, and thallium 

exceeded both USEPA SSLs for migration to’groundwater and Connecticut remediation standards for 

pollutant mobility for groundwater classified as GB. However, of the selected COPCs, 1,1,2,2- 

tetrachloroethane, aldrin, Aroclor-1242, and thallium were detected in less than 5 percent of the samples 

collected. Chemical concentrations in excess of the SSLs and/or Connecticut remediation standards for 

pollutant mobility indicate the potential for these chemicals to migrate to groundwater and potentially 

impact the quality of the groundwater. 

The concentrations of lead detected in several TCLP leachates and of cadmium detected in the TCLP 

leachates of two soil samples exceeded the Connecticut pollutant mobility standard for GB areas, further 

indicating the potential for lead and cadmium to migrate from site soils to groundwater. However, none of 

the TCLP leachate concentrations exceeded the associated federal toxicity characteristic regulatory 

levels of 5.0 mg/L (lead) or 1.0 mg/L (cadmium). As previously noted, mercury was detected in soil 

samples at a maximum concentration exceeding both the USEPA SSL for migration to groundwater and 

the Connecticut remediation standard for pollutant mobility. However the soil sample associated with the 

maximum concentration of mercury was also subjected to TCLP analysis, and mercury was not detected 

in any of the TCLP leachates. Therefore, the TCLP data indicate that pollutant mobility is not anticipated 

to be of concern for mercury in the soil matrix at this site, and mercury was not selected as a COPC. 

Chlorobenzene, chlordane, endrin, heptachlor, arsenic, barium, chromium, and silver were not detected in 

the TCLP leachates or were detected at concentrations less than the associated Connecticut pollutant 

mobility standard for GB areas and the federal toxicity characteristic regulatory levels. However, the soil 

samples associated with the maximum concentrations of these COPCs were not included in the group of 

samples subjected to TCLP analysis. Therefore, although TCLP results do not indicate the potential for 

these chemicals to migrate from site soils to groundwater, the TCLP results cannot be used with absolute 

certainty to negate the potential for migration of these chemicals to groundwater that is indicated by the 

soil data. Thus, these chemicals were retained as COPCs. 

Aluminum, copper, and iron were not evaluated for COPC selection; USEPA Region I does not advocate 

the quantitative evaluation of exposure to these chemicals because the only available toxicity data for 

these chemicals are provisional references doses based on allowable intakes rather than adverse effect 

<f--J - levels. Additionally, USEPA SSLs and CTDEP pollutant mobility criteria were not available for calcium, 

magnesium, sodium, and potassium because these analytes are considered to be essential nutrients. 
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Of the aforementioned COPCs, 1 ,I ,2,2-tetrachloroethane, chlorobenzene, ethylbenzene, methylene 

chloride, total xylenes, carbazole, dibenzofuran, phenanthrene, Aroclor-1254, Aroclor-1260, antimony, 

arsenic, barium, beryllium, cadmium, chromium, cobalt, lead, nickel, manganese, silver, thallium, vanadium, 

and zinc were also detected in groundwater at this site. 

The following parameters were selected as COPCs for Area A Landfill overburden groundwater based upon 

the COPC screening analysis presented on Table 2-6: 

l Chlorinated aliphatic hydrocarbons (chloroform and methylene chloride) 

l Monocyclic aromatic hydrocarbons (benzene, chlorobenzene, 1,2,4-trichlorobenzene, 

1,2-dichlorobenzene, 1,3-dichlorobenzene, 1,6dichlorobenzene, and total xylenes) 

l PAHs (phenanthrene) 

l SVOCs [carbazole, 4-methylphenol and bis(2-ethylhexyl)phthalate] 

l PCBs (Aroclor-1016, Aroclor-1254, and Aroclor-1260) 

l lnorganics (antimony, arsenic, barium, beryllium, boron, cadmium, chromium, lead, manganese, nickel, 

thallium, vanadium, and zinc). 

Based upon the procedures for the preparation of groundwater tag maps (Section 1.4.3.2), analytical results 

for primary overburden groundwater COPCs (arsenic, boron, lead, and manganese) associated with Area A 

Landfill overburden groundwater samples are presented on Drawing 5 (Volume II). 

Maximum concentrations of benzene, chlorobenzene, methylene chloride, 1,2,4-trichlorobenzene, 

1,4-dichlorobenzene, bis(2-ethylhexyl)phthalate, all three detected PCBs, antimony (filtered), cadmium 

(unfiltered), chromium (unfiltered), and thallium (filtered and unfiltered) exceeded the COPC screening level, 

the federal MCL, and the state MCL. Of these three criteria, maximum concentrations of chloroform, 

1,2-dichlorobenzene, 1,3-dichlorobenzene, 4-methylphenol, arsenic (filtered and unfiltered), barium (filtered 

and unfiltered), boron (filtered and unfiltered), nickel (unfiltered), and vanadium (unfiltered) exceeded only 

the COPC screening level. Beryllium (unfiltered) concentrations exceeded both the federal and state MCLs. 

Maximum concentrations of manganese (filtered and unfiltered) exceeded both the COPC screening level 

and the federal MCL. The maximum concentrations of lead (filtered and unfiltered) were in excess of the 

federal MCL. 

Concentrations of iron (filtered and unfiltered) exceeded both the COPC screening level and the federal 

MCL. Aluminum (unfiltered) was detected at a maximum concentration in excess of the federal secondary 

MCL. However, aluminum and iron were not selected as COPCs; USEPA Region I does not advocate 

quantitative evaluation of exposure to these chemicals because the only available toxicity criteria for both 
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chemicals are provisional reference doses based on allowable intakes rather than adverse effect levels. 

Sodium was detected in filtered and unfiltered samples at maximum concentrations in excess of the state 

MCL. However, sodium was not selected as a COPC because this chemical is considered to be an 

essential nutrient. Additionally, no screening criteria were available for calcium, magnesium, and potassium 

because these analytes are considered to be essential nutrients. 

Maximum concentrations of benzene, chlorobenzene, chloroform, methylene chloride, total xylenes, 

1,2,4-trichlorobenzene, 1 ,bdichlorobenzene, bis(2-ethylhexyl)phthalate, carbazole, all three detected 

PCBs, antimony (filtered), beryllium (unfiltered), boron (filtered and unfiltered), cadmium (unfiltered), 

chromium (unfiltered), lead (filtered and unfiltered), manganese (filtered and unfiltered), thallium (filtered); 

and vanadium (unfiltered) detected in groundwater samples exceeded the Connecticut remediation 

standards for groundwater protection. Groundwater protection criteria specific to GB designated 

groundwater are not available; therefore, the groundwater protection criteria applicable for GA or GAA 

designated groundwater are used to protect existing groundwater regardless of the classification. This 

approach results in a conservative screening level assessment. 

Because groundwater at the Area A Landfill eventually discharges to a surface water body (i.e., the Area 

A Wetland or the streams of the Area A Downstream Watercourses), site-specific groundwater data were 

also compared to Connecticut remediation standards for surface water protection. Bis(2- 

ethylhexyl)phthalate, phenanthrene, all three detected PCBs, arsenic (filtered and unfiltered), beryllium 

(unfiltered), cadmium (unfiltered), chromium (unfiltered), copper (unfiltered), lead (filtered and unfiltered), 

and zinc (unfiltered) were detected at maximum concentrations exceeding the surface water protection 

criteria. However, copper was not selected as a COPC; USEPA Region I does not advocate quantitative 

evaluation of exposure to this chemical because the only available toxicity criteria for this chemical are 

provisional reference doses based on allowable intakes rather than adverse effect levels. 

Of the previously mentioned COPCs, maximum concentrations of methylene chloride, total xylenes, bis(2- 

ethylhexyl)phthalate, and all inorganic chemicals except lead in Area A Landfill overburden groundwater 

samples exceeded detected concentrations of these chem/cals in off-site residential wells. 

The following parameters were selected as COPCs for Area A Landfill bedrock groundwater based upon the 

COPC screening analysis presented on Table 2-7: 

l Chlorinated aliphatic hydrocarbons (1 ,I ,2,2tetrachlororethane, PCE, and TCE) 

l Monocyclic aromatic hydrocarbons (chlorobenzene) 

l PAHs (phenanthrene) 
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l SVOCs [bis(2-ethylhexyl)phthalate] f-3 

l lnorganics (antimony, arsenic, barium, cadmium, chromium, lead, manganese, nickel, and thallium). 

,( ,, ., 1. 

Based upon the procedures for the preparation of groundwater tag maps (Section 1.4.3.2), analytical results 

for primary bedrock groundwater COPCs (arsenic, barium, and manganese) associated with Area A Landfill 

bedrock groundwater samples are presented on Drawing 6 (Volume II). 

Maximum concentrations of TCE, bis(2-ethylhexyl)phthalate, antimony (filtered and unfiltered), cadmium 

(unfiltered), and thallium (unfiltered) exceeded the COPC screening level, the federal MCL, and the state 

MCL. Of these three criteria, maximum concentrations of 1 ,I ,2,2-tetrachloroethane, PCE, chlorobenzene, 

arsenic (filtered and unfiltered), barium (filtered and unfiltered), cadmium (filtered), chromium (unfiltered), 

and nickel (unfiltered) exceeded only the COPC screening levels. Maximum concentrations of manganese 

(filtered and unfiltered) exceeded both the COPC screening level and the federal MCL. The maximum 

concentration-of lead (unfiltered) was in excess of the federal MCL. Of these COPCs, PCE, chlorobenzene, 

and antimony (unfiltered) were detected at frequencies of less than 5 percent. 

Concentrations of iron (filtered and unfiltered) exceeded the COPC screening level’and the federal MCL. 

Aluminum (unfiltered) concentrations were in excess of the federal secondary MCL. However, aluminum 

and iron were not selected as COPCs; USEPA Region I does not advocate quantitative evaluation of 

exposure to these chemicals because the only available toxicity criteria for both chemicds are provisional 

reference doses based on allowable intakes rather than adverse effect levels. Sodium (filtered and 

unfiltered) was detected at maximum concentrations in excess of the state MCL. However, sodium was 

not selected as a COPC because it is considered to be an essential nutrient. Additionally, no screening 

criteria were available for calcium, magnesium, and potassium because these analytes are considered to 

be essential nutrients. 

Maximum concentrations of 1 ,I ,2,2,-tetrachloroethene, TCE, bis(2-ethylhexyl)phthalate, antimony (filtered 

and unfiltered), cadmium (unfiltered), lead (unfiltered), and manganese (filtered and unfiltered) detected in 

groundwater ‘samples exceeded the Connecticut remediation standards for groundwater protection. As 

previously noted, groundwater protection criteria specific to GB designated groundwater are not available; 

therefore, the groundwater protection criteria applicable for GA or GAA designated groundwater are used 

to protect existing groundwater regardless of the classification. This approach results ,in a conservative 

screening level assessment. 

Because groundwater at the Area A Landfill eventually discharges to a surface water body (i.e., the Area 

A Wetland or the streams of the Area A Downstream Watercourses), site-specific groundwater data were 

also compared to Connecticut remediation standards for surface water protection. 1,1,2,2- 

F---y 
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Tetrachloroethane, arsenic (unfiltered), cadmium (unfiltered), and lead (unfiltered) were detected at 

maximum concentrations exceeding the surface water protection criteria. 

Of the previously mentioned COPCs, maximum concentrations of bis(2-ethylhexyl)phthalate and most of 

the inorganic chemicals in groundwater from bedrock wells were in excess of the maximum detected 

concentrations of these chemicals in off-site residential wells. Conversely, the concentrations of lead, 

manganese, and thallium detected in groundwater from bedrock wells at Area A Landfill were all less than 

concentrations detected in off-site residential wells. 

2.2.6 Decision Tree 

The general decision tree for the evaluation of sites is provided in Figure l-2. The evaluation of Site 2A 

using the decision tree approach is as follows: 

l The Area A Landfill was investigated during the IAS, the Verification Step 1A Study, the Phase I and 

Phase II Rls, the FFS, and the GroundwaterlLeachate Modeling Study For Remedial Design. The 

information collected during these investigations is sufficient to describe the site and its physical 

characteristics. 

l The Phase I RI concluded that several risk exposure scenarios exceeded acceptable regulatory levels 

and that an FS should be performed at the Area A Landfill Site. Although the FS concluded that off-site 

landfilling and off-site incineration would provide superior protection of the environment, the Revised 

Design Analysis Report completed by B&R Environmental in 1996 concluded that an interim remedial 

design, which included only a containment or capping action, represented the action necessary to 

prevent the release of waste materials in the landfill from entering the environment .and to prevent 

human exposure to these waste materials. The report also concluded that the cover system provides 

the desired improvements to the landfill, while maintaining the site for current government use and 

continuing evaluation of groundwater conditions at the site would determine if additional remedial 

actions would be necessary. A follow-up Groundwater Leachate Modeling Study For the Remedial 

Design (Cover System) concluded that the cover system would be stable, reduce the water table 

beneath the landfill, reduce contaminant migration from the unsaturated to the saturated zone, and 

reduce the mass flux of the contaminants of concern from the landfill to the wetlands. 

l The Phase II RI concluded that shallow groundwater contamination exists at the site, the landfill may 

pose a threat to human receptors due to PCB concentrations in the landfill, and chemicals in the soil 

could adversely impact ecological receptors; however, the installation of the cap would eliminate 

these risks. This investigation also recommended that, in addition to the planned landfill cover 
I 
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system, limited action consisting of access/use restrictions and groundwater monitoring should be c-h 

implemented at the Area A Landfill. 

l A low-permeability cover system was installed on the Area A Landfill as an interim remedial action for 

soils at the site. The cover system consists of a bedding/gas management layer underlying a double 

liner, a drainage layer above the double liner, and an operating surface (paving) in selected areas at the 

top. The remedial action also included the installation of a surface water and groundwater interception 

trench along the southern border (upgradient) of the site. 

. In conjunction with the installation of the cover system at the Area A Landfill, a groundwater 

monitoring program will soon be implemented. A draft final version of the Groundwater Monitoring 

Plan for the Area A Landfill was issued by the Navy in January 1999. It is anticipated that this 

monitoring program will include sampling points within the Area A Wetland, the Area A Downstream 

Watercourses and OBDA, and the former Rubble Fill Area at Bunker A-66. 

2.2.7 Recommendations 

Site 2A was thoroughly investigated during previous investigations. Since a cover system and paving 

have been installed over the Area A Landfill as a result of the interim remedial action in 1997, the release r? 

of waste materials to the environment should be minimized and human exposure to these waste materials 

should not occur. However, it is recommended that access/use restrictions, cap maintenance activities, and 

a groundwater monitoring program should be initiated at this site to.ensqe that the interim remedial action ; .I. i// 5,. >.” .(_.SX_ yl,c ,, 

results, in continued protection of human health and the “environment.,,, Additional sampling and analysis ,‘. J 

activities conducted for the groundwater monitoring program at this site should be evaluated during the 

Basewide Groundwater OU RI. Th”e analytical program for the site should be consistent with the final 

approved Groundwater Monitoring Plan. 

,, 

2.3 SITE 2B - AREA A WETLAND 

2.3.1 Site Description 

The Area A Wetland is adjacent to the northeastern edge of the Area A Landfill and is approximately 

23.6 acres in size. The Area A Wetland is depicted on Figure 2-3. The location of the Area A Wetland 

within NSB-NLON is shown on Drawing 1. This portion of NSB-NLON was undeveloped, wooded land, 

and possibly wetland until the late 1950s. In the late 195Os, dredge spoils from the Thames River were 

pumped to this area and contained within an earthen dike that extends from the Area A Landfill to the 

southern side of the Area A Weapons Center. Based on the boring logs, the total volume of dredged ,n, 

material in the wetlands is approximately 1.2 mill,ion cubic yards. 
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There is a small pond located at the southern portion of the wetland, and between 1 and 3 feet of 

standing water is present during all seasons. Phragmites is the predominant type of vegetation. Atlantic 

Environmental Services reported that pesticide “bricks” were placed on the wetland ice during winter and 

allowed to dissolve as a mosquito control measure. These “bricks” consisted of formulated (water- 

soluble) DDT and were used in the 1960% prior to the 1972 ban on 4,4’-DDT. 

2.3.2 Site lnvestiaations 

The following investigations and decision documents related to the Area A Wetland are discussed in the 

subsections that follow: 

l Final Initia! Assessment Study (Envirodyne, 1983) 

l Final Verification Step 1 A Study (Wehran, 1988) 

l Phase I RI (Atlantic, 1992) 

l Area A Landfill/Wetland Interface Sampling (HNUS, 1995b) 

l Phase II RI (B&R Environmental, 1997a) 

2.3.2.1 Final initial Assessment Study 

In 1982, Envirodyne Engineers performed an IAS at NSB-NLON as part of the NACIP program. The 

purpose of this study was to identify and evaluate past waste disposal practices and to assess the 

potential for environmental impacts. Envirodyne reviewed installation records, interviewed long-term and 

former employees, toured the installation, and photographed sites as part of the IAS. 

Envirodyne identified 11 sites at NSB-NLON as having contained hazardous material, one of which was 

the Area A (Site 2), which included the Area A Landfill, the Area A Wetland, and the Area A Downstream 

Watercourses. The IAS concluded that the source of contamination for this site was still present and 

potentially releasing contaminants to the environment. The IAS recommended that further sampling of 

surface waters and sediments at this site be performed. 

2.3.2.2 Final Verification Step 1A Study 

In 1988, Wehran Engineering Corporation performed a Final Verification Step 1A Study for the DRMO 

Area, the OBDA, and the Area A Landfill as part of the NACIP program. The purpose of this study was to 

verify the presence or absence of contamination at these historically documented landfill areas. As part 

of the Verification Step 1A Study, Wehran performed three rounds of surface water and sediment 
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sampling at six locations (SW-l through SW-6) adjacent to the Area A Landfill Site and including the Area 

A Wetlands. These samples were analyzed for VOCs, SVOCs, pesticideslPCBs, and metals. 

The study concluded that the surface waters and sediments near the Area A Landfill Site have levels of 

metals, PAHs, and pesticides that exceed regulatory criteria; however, the immediate health threat to base 

personnel from these contaminants appears minimai. The Verification Step IA Study recommended that a 

Site Characterization Step 1 B Study be performed at the Area A Site. 

2.3.2.3 Phase I Remedial Investigation 

An investigation of 11 sites was completed at NSB-NLON by Atlantic Environmental Services from 1990 

through 1992. One site was identified as Area A Site 2 and includes the present Area A Landfill, the Area A 

Wetland, and the Area A Downstream Watercourses and OBDA. 

A total of eight samples plus two field duplicates from depths of less than 2 feet (considered to be surface 

soil samples) and a total of 25 samples plus one field duplicate from depths greater than 2 feet (considered 

to be subsurface soil samples) were collected from the Area A Wetland during the Phase I RI. For the 

purposes of classification, samples collected from depth intervals that began in the 0- to 2-foot range (e.g., 1 

to 3 feet) were considered surface soils. In addition, eight composite sediment samples (2WSDl through 

2WSD8) plus one field duplicate were collected from various on-site areas, and a ninth grab sediment 

sample (2WSD9) was collected from the drainage culvert coming from the Area A Weapons Center. All 

surface soil, subsurface soil, and sediment samples were analyzed for TCL VOCs, TCL SVOCs, TCL 

pesticides/PCBs, TAL metals (total), TCLP metals, and TCLP pesticides. 

The areas where composite samples 2WSDl through 2WSD4 and 2WSD6 through 2WSD8 were 

collected were also each evaluated via the installation of a test boring to investigate deeper soils; five 

surface and 19 subsurface soil samples (plus two surface and one subsurface field duplicates) were 

collected from the seven test borings in these areas. Additional soil samples (two surface soils plus one 

field duplicate and six subsurface soils) were collected from four monitoring well borings located 

throughout the Area A Wetland. The goal of the sampling and analysis program was to assess the nature 

and extent of potential soil and sediment contamination. All soil/sediment samples collected within the 

limits of the wetland were at or below the groundwater table. Previous analysis of Area A Wetland 

sediments had indicated the presence of VOCs, SVOCs, pesticides, and metals. 

Groundwater samples were collected from three shallow wells and four deep wells in the Area A Wetland 

during the Phase I RI. Two surface water samples (plus one field duplicate) were collected; one was 

located near Route 12 and the other was located near the dike outlet. ‘All groundwater and surface water 

samples were analyzed for TCL VOCs, TCL SVOCs, TCL pesticides/PCBs, TAL metals (total), and 
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radiological parameters including gross alpha and gross beta analyses. Sample locations are shown on 

Figure 2-3. Several avian and amphibian ecological samples were also collected during the Phase I RI. 

The risk exposure scenarios evaluated using Phase I RI. data indicated exceedances of acceptable 

regulatory levels and that a FS should be performed at the Area A Wetland Site. 

2.3.2.4 Area A LandfilWetland Interface Sampling 

As part of the landfill/wetland interface sampling performed by Halliburton NUS Corporation in 1994, 10 

landfill side sediment samples and 10 wetland side sediment samples were collected and analyzed for 

TCL VOCs, TCL SVOCs, TCL pesticides/PCBs, TAL metals, and TOC to determine extent of 

contamination. The data obtained from this study indicated that the Area A Landfill appeared to be the 

source of VOCs, the asphalt paved parking lot could be the cause of the SVOC contamination, and 

inorganic contamination was attributable to background levels in most cases. 

2.3.2.5 Phase II Remedial Investigation 

A Phase II RI at 13 sites at NSB-NLON was conducted by B&R Environmental from 1995 through 1997. 

f-7 The Area A Wetland Site 2 was investigated as part of the RI. 

Four new monitoring wells were installed during the Phase II RI, and two rounds of groundwater sampling 

were completed. Ten samples were collected from four shallow (overburden) and six deep (bedrock) 

wells during Round 1, and 10 samples (including one field duplicate) were collected from three shallow 

an.d six deep wells during Round 2. All groundwater samples collected during both rounds were analyzed 

for TCL VOCs, TCL SVOCs, and TAL metals (total and dissolved). Twenty-nine sediment samples were 

collected [all samples were field screened for pesticide using a gas chiomatopgraph (GC), and six 

samples were analyzed at a fixed-base laboratory]. Fixed-base laboratory analyses included TCL 

pesticides on all six samples; one of the samples was additionally analyzed for ?CLP Metals and 

engineering parameters including grain size distribution, moisture content, specific gravity, organic 

content, cation exchange capacity, pH, and TOC. A more extensive surface water sampling program was 

undertaken during the Phase II RI to define the nature and extent of contamination in the Area A Wetland. 

Of the nine surface water samples collected, seven were collected along Route 12, along the Area A 

Landfill boundary, and in the northeast portion of the site (east of the Area A Weapons Center). All nine 

surface water samples were analyzed for TCL VOCs, TCL pesticides/PCBs, and TAL metals (total). In 

addition, six of the nine samples were analyzed for dissolved TAL metals and a single sample was 

analyzed for TCL SVOCs. Sample locations are shown on Figure 2-3. 
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The Phase II RI concluded that little evidence of surface water or groundwater contamination exists at the 

site; the site may pose a risk to the construction worker due to potential exposure to manganese in the 

groundwater; and significant pesticide, PCB, and PAH concentrations exist in site soil and sediments. 

The recommendations in the Phase II indicated that a FS should be conducted for this site. 

2.3.2.6 Other Investigations 

Four sediment samples (2WSD23, 2WSD24, 2WSD25, and 2WSD26) were collected from the 

southwestern portion’ of’ the Area A Wetland (along the earthen dike) as part of the Area A 

Downstream/OBDA FFS completed by ‘B&R Environmental in late 1997. These four samples were 

analyzed for TCL pesticides/PCBs, grain size distribution, moisture content, and TOC. 

2.3.3 Physical Characteristics 

This section presents a summary of site physical characteristics for the Area A Wetland based on 

information generated during the Phase I and Phase II Rls. Topography and surface features, surface 

water, soils, geology, and hydrogeology are discussed in the subsections that follow. 

2.3.3.1 Topography and Surface Features K-h 

The Area A Wetland is a relatively flat-lying, swampy, vegetated area. Figure 2-3 shows the topography 

and surface features of the Area A Wetland and the surrounding sites, including the Area A Landfill, the I > 1 r.:. .1 ..,)..,,., 

Area A Weapons Center, and the OBDA. In general, the surface elevation of the wetland is between 70 

and 80 feet. According to the surficial geology map (USGS, 1960) this area (between Baldwin Hill and 

the earthen dike) was historically a wetland. 

The surface elevation increases to nearly 100 feet in the northeastern corner of the wetland. This area 

was historically a stream valley. After the earthen dike was constructed and the ground surface of the 

wetland was raised by filling with dredge spoil, groundwater levels rose to the point such that the dredge 

spoil placed in the northeastern corner became saturated. a.-_, .: 

Several areas within the Area A Wetland are elevated. The most prominent topographic feature is a 

bedrock knob, located between the Area A Weapons Center and the Area A Landfill. Test boring 2WTB4 

confirmed the presence of bedrock within 1 foot of the ground surface at this location. Additionally, the 

local bedrock knob is confirmed by the historical surficial geology map, which pre-dates the construction 

of the earthen dike and filling activities. 
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2.3.3.2 Surface Water Features / 

A small pond is located at the southeastern end of the wetland. Between 1 and 3 feet of standing water is 

present in the pond during all seasons. Water from the wetland discharges through an earthen dike at 

the western edge of the wetland via four 24-inch metal culverts to the Area A Downstream ‘Watercourses. 

These watercourses subsequently discharge into the Thames River. Several shallow ‘intermittent 

drainage channels cross the wetland. 

2.3.3.3 Soil Characteristics 

The SCS Soils Map (SCS, 1983) classifies the soil at the Area A Wetland as Udotthents-Urban land. This 

soil type is defined as excessively drained to moderately drained soils that have been disturbed by cutting 

and filling. This is consistent with historical information regarding the placement of dredge spoils in the 

area. The surface of the Area A Wetland is covered with a 2-foot layer of roots and plant debris derived 

from Phragmites, the predominant vegetation. 

2.3.3.4 Geology and Hydrogeology 

Geolooy 

The Area A Wetland is underlain by dredge spoils that consist of silt and clay with traces of fine sand and 

shell fragments. The make-up of the dredge spoils reflects their original depositional environment, i.e., 

river bottom sediments. The dredge spoils extend across the present site southeastward to 2WMW3 

(near the tennis courts) and southwestward beneath the Area A Landfill. Dredge spoils are between 

25’and 35 feet thick on the southern side of the wetland adjacent to the lahdfill and 10 to 15 feet thick on 

the northeastern side of the wetland. Where dredge spoil does not lie directly on bedrock, it is underlain 

by a thin remnant of topsoil, which consists.of dark, organic-rich silt, clay, and traces of roots. The topsoil 

is in turn underlain by alluvial deposits. 

The alluvial deposits that underlie portions of the Area A Wetland lie between dredge spoil materials/topsoil 

and bedrock. These deposits consist primarily of sand, with gravel and/or silt, and are significantly more 

coarse grained than the overlying dredge spoils. The observed thickness of the alluvium in the Area A 

Wetland borings ranged from 0 to approximately 36 feet. Since most borings/wells are located along the 

fringes of the wetland, the presence/thickness of alluvium within the central portion of the alluvium can only 

be estimated. Where present, the alluvium was first encountered at elevations typically ranging from 45 to 

50 feet msl in the eastern portion of the wetland and 35 to 40 feet msl in the western portion near the dike. 

H-i 
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Bedrock beneath the southern portion of the wetland has been identified as the Mamacoke Formation. The 

northernmost portion of the wetland is underlain by the Granite Gneiss, a gneissic biotite granite. The 

bedrock surface slopes to the valley occupied by the Area A Wetland from northern, eastern, and central 

bedrock highs toward the center of the wetland. The lowest bedrock elevation of 8.7 feet was identified at 

monitoring well location 2WMW3D. There are no data to confirm the bedrock elevation within the center of 

the wetland. There are two localized bedrock highs. In the northwestern central portion of the wetland, the 

bedrock high corresponds to a topographic high and dry area within the wetland. This topographic high was 

identified on a historical surficial geology map (USGS, 1960). At the Weapons Center, a remnant bedrock 

high exists. This bedrock feature is the remnant of past blasting activity that lowered a formerly higher 

bedrock elevation at this location. 

Hvdroqeoloav 

Groundwater is present within the overburden and bedrock underlying the Area A Wetland. As is typical 

for wetland environments, the water table is nearly at the ground surface throughout most of the Area A 

Wetland. Overburden (both the dredge spoils and alluvium) exists largely under saturated conditions. 

Due to the finer grained nature of the dredge spoils in comparison to the alluvium, the two units are 

distinct from a hydrogeologic perspective but are hydraulically connected. Drawing 3 shows shallow 

overburden groundwater contours for the Area A Wetland. Groundwater flow directions in the bedrock 

mimic the shallow overburden flow pattern. Groundwater flows from higher elevations toward the bedrock 

valley and ultimately travels to the Area A Downstream Watercourses through a combination of discharge 

to local streams within the wetland and aquifer underflow. Groundwater elevations are similar in the 

bedrock and overburden, but the gradient is slightly upward at the 2WMW5 well cluster and slightly 

downward at the 2WMW21 well cluster. The hydraulic gradient is relatively flat across the Area A 

Wetland. 

The shallow groundwater flow gradient from monitoring well 2WMW3S to Staff Gauge SG-6 is 

approximately 0.0025 based on the August 1994 water-level measurements. Using a hydraulic 

conductivity of 1 .O feet/day based on slug testing completed in the dredge spoils and assuming an 

effective porosity of 0.30, the estimated groundwater seepage velocity through the dredge spoils is 0.008 

ft/day. Based on a hydraulic conductivity of 6.8 feet/day for the alluvium (calculated from a slug test for 

the Downstream Watercourses area), the alluvium is significantly more permeable than the dredge spoils, 

and groundwater flow velocities are expected to be higher. Using the same gradient and porosity as was 

used for the dredge spoils, a flow velocity of 0.06 feet/day for the alluvium was calculated. 
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2.3.4 Nature and Extent of Contamination 

This section presents an evaluation of the nature and extent of contamination in the Area A Wetland. The 

discussion includes chemical analytical results for soil, sediment, groundwater, and surface water 

collected during the Phase I RI, the Phase II RI, the Area A Downstream/OBDA FFS, and the Area A 

Landfill FFS. Because of the fluctuating nature of, the groundwater table at the site during wet versus dry 

periods, it is often difficult to distinguish between soil and sediment matrices. In addition, any potential 

impact to groundwater and surface water from soil and sediment would -be collective. Therefore, 

analytical resdlts for soil and sediment samples are evaluated collectively for this, site. The complete 

analytical database for all samples is contained in Appendix A. 

2.3.4.1 Soil and Sediment 

Table 2-8 presents descriptive statistics (frequency of detection, minimum and maximum concentrations, 

range of detection limits for nondetects, 95% UCL, and sample number and location associated with 

maximum concentration) and associated COPC screening criteria for each analyte detected at least once 

in soil or sediment samples collected from the Area A Wetland. Table 2-9 presents similar information for 

TCLP results. Based upon the screening level assessment for the Area A Wetland (Section 2.3.5.3) and 

t the procedures for the preparation of soil/sediment tag maps (Section 1.4.3.1) analytical results for 

primary COPCs in Area A Wetland soil and sediment samples and associated TCLP leachates are 

presented on Drawings 7A and B, respectively (Volume II). 

Several VOCs, including carbon disulfide, two ketones, four monocyclic aromatics, and four halogenated 

aliphatics, were detected in the Area A Wetland soil and sediment samples. As shown on Table 2-8, 

2-butanone, acetone, and carbon disulfide were detected most frequently (in from 19 to 32 of 60 samples) 

and at the greatest concentrations (ranging from 0.005 mg/kg to 1.4 mg/kg, from 0.027 mg/kg to 0.85 mg/kg, 

and from 0.002 mg/kg to 0.042 mg/kg, respectively). Halogenated aliphatics (1 ,l -dichloroethene, methylene 

chloride, PCE, and TCE) were detected in from one to nine samples at concentrations ranging from 0.002 

mg/kg to 0.016 mg/kg. Monocyclic aromatics (benzene, chlorobenzene, toluene, and total xylenes) were 

detected in from one to six samples at concentrations ranging from 0.002 mg/kg to 0.014 mg/kg. These 

results are not considered to be indicative of a major source of VOCs. 

PAHs were the most frequently detected class of compounds in the sediment and soil samples; they were 

also detected at the greatest concentrations. Other SVOCs detected in sediment and soil samples 

include three phthalate esters at concentrations ranging from 0.021 mg/kg to 3.5 mg/kg, three phenols 

(each detected in only one sample at concentrations ranging from 0.043 mg/kg to 0.24 mg/kg), 1,4- 

dichlorobenzene (at a concentration of 0.042 mg/kg in sample T6-B only), benzoic acid [at a 

concentration of 32 mg/kg in sediment sample 112690-2WSD9(0-0.5) and at concentrations ranging from 
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0.13 mg/kg to 0.78 mg/kg in four other samples], and carbazole (at concentrations ranging from 

0.025 mg/kg to 0.13 mg/kg in six samples). 

Concentrations of PAHs generally decreased with’ depth. The greatest total .concentrations of both 

carcinogenic polynuclear aromatic hydrocarbons (CPAH; 227 mg/kg) and non-carcinogenic polynuclear 

aromatic hydrocarbons (NPAH; 184.4 mg/kg) ‘were associated with sediment sample 2WSD9, collected 

from the Area A Weapons Center drainage culvert. Other than sample 2WSD9, concentrations of CPAHs 

and NPAHs were generally greatest along the boundary of the Area A Landfill (particularly along the 

northwestern end of the boundary). Concentrations of CPAH and NPAH in all individual samples 

collected in the eastern part of the wetland area (i.e:, away from th’e landfill boundary) were less than 1 

mg/kg; only CPAH and NPAH concentrations detected in composite samples from the eastern portion of 

the wetland exceeded 1 mg/kg. 

. 

Twenty-nine sediment samples were analyzed for 4,4’-DDT and its metabolites and dieldrin using field 

screening methodologies. No pesticides were detected. Detection limits for these analyses ranged from 

approximately 0.019 mg/kg to 0.047 mg/kg. 

The fixed-base laboratory detected pesticides in several sediment samples. 4,4’-DDD, 4,4’-DDE, and 

4,4’-DDT were detected most frequently (in 13 to 18 samples) and at the greatest concentrations (ranging 

from 0.0044 mg/kg to 4.8 mg/kg). Maximum concentrations of these three pesticides were detected in 

sediment sample 2WSD25(0.0-1.0) which was collected at the outfall into the Area A Downstream 

watercourses. Aroclor-1260 was detected in seven samples, at concentrations ranging from 0.082 mg/kg to 

1.5 mg/kg. These seven samples included samples collected during the FFS from transects 1, 6, and 7 and 

surface soil sample 2WTB2 (0 to 2 feet), all located along the northwestern boundary of the landfill. Alpha- 

and gamma-chlordane were also detected jn. 12 and 11 FFS samples, respectively, but at much lower I. “,. ,, 

concentrations (C,,, = 0.029 mg/kg). The remaining pesticides were detected in from one to four samples 

at concentrations of ranging from 0.0021 mg/kg to 0.038 mg/kg. With the exceptions of 4,4’-DDT and its 

degradation products detected in sediment sample 2WSD25 and nearby sediment sample 2WSD24, 

pesticide concentrations were greater in samples collected from transects 2, 3, 5, and 6 along the 

northwestern boundary of the Area A Landfill than in samples collected elsewhere in the Area A Wetland. 

f-33 

As shown on Table 2-8, all 22 TAL metals plus boron and cyanide were detected in the Area A Wetland 

soil and sediment samples. Most of the maximum concentrations of,these analytes were also detected in 

samples collected along the northwestern boundary of the landfill; 10 of the maximum concentrations 

were associated with sample T7-B. With the exception of antimony, boron, cyanide, mercury, selenium, 

and silver, each of the inorganic analytes’was detected in from 52 to 61 of 61 samples. f-3 
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Analysis for TOC was performed for 24 of the Area A Wetland sediment samples. Reported 

concentrations for this parameter ranged from 8,420 mg/kg to 91,000 mg/kg. 

TCLP extraction followed by analysis for pesticides and metals were performed for 42 soil and sediment 

samples. Pesticides were not detected in any of the TCLP leachates. All eight TCLP metals were 

detected in the TCLP leachates of the soil and sediment samples, although mercury was detected in only 

two of 42 leachates. Arsenic, barium, cadmium, and chromium were each detected in more than half of 

the 42 leachates. Lead was detected at the greatest concentration, with a maximum concentration of 1.5 

mg/L. Maximum concentrations of the remaining metals ranged from 0.0006 mg/L (mercury) to 0.67 mg/L 

(barium). 

2.3.4.2 Groundwater 

Groundwater samples from both overburden and bedrock wells were collected at the Area A Wetland. Table 

2-l 0 presents descriptive statistics (frequency of detection, minimum and maximum concentrations, range 

of detection limits for nondetects, 95% UCL, and sample number and location associated with maximum 

concentration) and associated COPC screening criteria for each analyte detected at least once in 

groundwater samples collected from overburden wells at the Area A Wetland. Table 2-l 1 presents similar 

information for groundwater samples collected from bedrock wells at the Area A Wetland. Based upon the 

screening level assessment for the Area A Wetland (Section 2.3.5.3) and the procedures for the preparation 

of groundwater tag maps (Section 1.4.3.2), analytical results for primary COPCs in Area A Wetland 

overburden and bedrock groundwater samples are presented on Drawings 5 and 6, respectively (Volume 

II). 

Overburden Wells 

Carbon disulfide (2 ug/L) and total xylenes (1 pg/L) were each detected in a single Area A Wetland 

groundwater sample. No other VOCs were detected in the 10 groundwater samples that were collected 

from Area A Wetland overburden wells. Benzoic acid and two phthalate esters were also each detected in 

one groundwater sample. Concentrations of these SVOCs ranged from 0.8 ug/L to 1 ug/L. Neither 

pesticides nor PCBs were detected in any of the Area A Wetland groundwater samples. These results 

indicate minimal organic contamination of groundwater in the overburden aquifer. 

As shown on Table 2-10, 22 metals and cyanide were detected in the unfiltered groundwater samples, and 

19 metals were detected in the filtered groundwater samples. Maximum concentrations of all these metals 

except aluminum in filtered samples, cadmium in unfiltered samples, copper in filtered and unfiltered 

samples, lead in unfiltered samples, nickel in filtered samples, selenium in unfiltered samples, silver in 

unfiltered samples, vanadium in filtered and unfiltered samples, and zinc in filtered and unfiltered samples 
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exceeded the maximum concentrations of respective metals detected in the off-site residential wells. In 

general, maximum concentrations of metals detected in fiitered and unfiltered samples were at the same 

order of magnitude. Notable results among filtered and unfiltered samples include maximum concentrations 

reported for arsenic (138 us/L), barium (754 us/L), boron (3,340 us/L), iron (131,000 us/L), magnesium 

(1,080,OOO ug/L), manganese (9360 ug/L), silver (9.8 us/L), sodium (8,180,OOO ug/L), and zinc (183 us/L). 

Almost half of the maximum concentrations of metals and cyanide were associated with the groundwater 

sample collected from welt 2WMW2lS, located near the eastern border of the site. 

#J----y 

Radionuclide analyses (gross alpha and gross beta) were performed for groundwater samples collected 

during the Phase I RI. Analytical results for radionuclide analyses are provided in the database tables 

(Appendix A). Based on the levels of uncertainty reported with results (i.e., uncertainty levels are greater 

than results), gross alpha is considered to be not detected in samples 2WMW3S and 2WMW5S. Gross 

alpha was detected at a concentration of 2.8 pCi/L in the groundwater sample collected from well 

2WMW6S. Gross beta was detected in, the three samples analyzed for this parameter at concentrations 

ranging from 4.4 pCi/L to 40.2 pCi/L. 

Analyses for hardness were performed for seven of. the groundwater samples collected from the 

overburden wells. Reported concentrations for this parameter ranged from 96 mg/L to 6150 mg/L. 
_ ,n, 

Bedrock Wells 

VOCs were not detected in the 16 groundwater samples collected from Area A Wetland bedrock wells. 

2-Methylphenol (2 us/L), 4-methylphenol (3 ug/L), and phenol (14 ug/L) were detected in a single 

groundwater sample collected from bedrock well 2WMW22D during Round 2 of the Phase II RI. Benzoic 

acid and three phthalate esters were also detected in from one to five of the 16 samples. With the exception 

of bis(2-ethylhexyl)phthalate, which was detected at a concentration of 31 ug/L in one sample, 

concentrations of these SVOCs, ranged from 0.5 ug/L (benzoic acid) to 13 ug/L [bis(2-ethylhexyl)phthalate]. 

Neither pesticides nor PCBs were detected in any of the Area A Wetland groundwater samples. Therefore, 

results for the groundwater samples collected from Area A Wetland bedrock wells also indicate minimal 

organic contamination. 

As shown on Table 2-l 1, 21 metals were detected in the unfiltered groundwater samples collected from the 

bedrock wells, and 20 metals were detected in the filtered groundwater samples. Cyanide was not detected 

in these samples. Maximum concentrations of all of these metals except chromium and vanadium in 

unfiltered samples; cadmium, copper, lead and zinc in filtered and unfiltered samples; and silver in filtered 

samples, exceeded the maximum concentrations of respective metals detected in the offsite residential 

wells. In general, maximum concentrations of metals detected in filtered and unfiltered samples were at the 
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same order of magnitude. Notable results among filtered and unfiltered samples include maximum 

concentrations reported for aluminum (9,910 ug/L), barium (904 ug/L), iron (108,000 us/L), manganese 

(7,160 ug/L), nickel (116 us/L), sodium (1,290,OOO us/L), and zinc (274 us/L). Approximately 41 percent 

and 37 percent, respectively, of the maximum concentrations of metals were associated with groundwater 

samples collected from wells 2WMW6D (located along the fence that surrounds the adjoining Area A 

Weapons Center) and 2WMWBD (located near the tennis courts at the southern end of the site). A 

comparison of the results presented on Tables 2-10 and 2-l 1 indicate that the concentrations of most 

metals in groundwater samples collected from overburden and bedrock wells were relatively similar. 

However, the maximum concentrations of arsenic, boron, copper, magnesium, potassium, sodium, and 

vanadium in overburden samples were greater than five times the maximum concentrations reported for 

respective metals in the bedrock samples, and the maximum concentration reported for lead for bedrock 

samples was greater than five times the maximum concentration reported for lead in the overburden 

samples. 

As previously noted, radionuclide analyses (gross alpha and gross beta) were performed for groundwater 

samples collected during the Phase I RI. Analytical results for radionuclide analyses are provided in the 

database tables (Appendix A). Based on the levels of uncertainty reported with results (i.e., uncertainty 

levels are greater than results), gross alpha levels in the groundwater samples collected from well 

2WMWl D and 2WMW6D and gross beta levels in the groundwater sample collected from well 2WMWl D, 

are considered to be not detected. Of the remaining results, gross alpha was detected at concentrations 

of 4.7 pCi/L and 42.2 pCi/L in two groundwater samples collected from bedrock wells, and gross beta was 

detected at concentrations ranging from 3.8 pCi/L to 51 pCi/L in three groundwater samples collected 

from bedrock wells. Maximum concentrations for both gross alpha and gross beta were associated with 

well 2WMW3D. 

Hardness analyses were performed 12 of.the unfiltered groundwater samples and three of the unfiltered 

groundwater samples collected from Area A Wetland bedrock wells. Reported concentrations for this 

parameter in unfiltered groundwater samples ranged from 18 mg/L’ to 840 mg/L, and reported 

concentratiqns in filtered groundwater samples ranged from 16 mg/L to 124 mg/L. 

2.3.4.3 Surface Water 

Eleven surface water samples plus one field duplicate sample were collected at the Area A Wetland. Table 

2-l 2 presents descriptive statistics (frequency of detection, minimum and maximum concentrations, range 

of detection limits for nondetects, 95% UCL, and sample number and location associated with maximum 

concentration) and associated COPC screening criteria for each analyte detected at least once in the 

surface water samples. * /. 
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PCE was the only VOC detected in the 11 surface water samples. It was detected at a concentration of 

0.002 mg/L in sample 2WSW12, which was collected from an area adjacent to the Area A Landfill. 

Diethylphthalate, a common field and laboratory contaminant, was detected at a concentration of 0.002 

mg/L in one of the three surface water samples analyzed for SVOCs. Pesticides and PCBs were not 

detected in any of the 11 samples that were analyzed for these parameters. These analytical results 

indicate that there is essentially no organic contamination present in the Area A Wetland surface water. 

As shown on Table 2-12, 19 metals were detected in the Area A Wetland unfiltered surface water 

samples, and 14 metals were detected in the filtered surface water samples. Maximum concentrations of 

metals were associated with various samples. Notable results include maximum concentrations reported 

for aluminum (20,900 us/L), cadmium (126 us/L), manganese (1,870 ug/L), nickel (84.7 us/L), and zinc 

(334 us/L). 

Radionuclide analyses (gross alpha and gross beta) were performed for surface water samples collected 

from two locations during the Phase I RI. Analytical results for radionuclide analyses are provided in the 

database tables (Appendix A). Based on the levels of uncertainty reported with results (i.e., uncertainty 

levels are greater than results), gross alpha levels in surface water samples collected from both locations 

and gross beta levels in the surface water sample collected from location 2WSWl are considered.to be 

not detected. Therefore, gross beta was detected only in the surface water sample and field duplicate 

sample collected from location 2WSW2 (near the Area A Wetland outlet), at concentrations of 6.9 pCi/L 

and 11 &i/L, respectively. 

f---Y 

Hardness analyses were performed for one filtered and nine unfiltered Area A Wetland sutfac,e water 

samples. Hardness was not detected in the filtered sample and one of the unfiltered samples. Reported 

results for hardness for the remaining unfiltered samples ranged from 16 mg/L to 160 mg/L. 

2.3.5 Data Evaluation 

This section summarizes data evaluation procedures performed for site data. A discussion of contaminant 

fate and transport, a summary of the historical HHRA(s) performed for the site, and a screening level 

assessment of site data are provided. 

2.3.5.1 Contaminant Fate and Transport 

The chemical analytical data do not indicate that contaminants. are migrating from this area. Rather, the 

wetland receives runoff from surrounding areas such as Route 12, the Area A Weapons Center, and the 

Area A Landfill, which probably accounts for the presence of PAHs, pesticides, and some metals in the 

sediment and soils. The area may also have been affected by the past direct application of pesticides (i.e., 

f-Y-% 
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DDT “bricks”) or by the placement of contaminated dredge spoils. During the Phase I RI, total xylenes was 

detected in a single shallow well (2WMW5S) at a concentration of 1 ug/L. This result is not indicative of 

significant vertical transport of soluble contaminants. A few phthalate esters and metals were detected at 

concentrations that exceed drinking water standards; however, since these analytes are not typically 

soluble, their presence may be related to the presence of suspended sediment in the samples. Therefore, 

little contaminant transport appears to be occurring at this site. 

2.3.5.2 Summary of Human Health Risk Assessment 

The baseline risk assessment conducted for the Area A Wetland as part of the Phase II RI focused on an 

older child trespasser and a construction worker under CTE and RME scenarios. Groundwater was not 

considered to be a potential medium for exposure for the trespasser. Dermal contact with groundwater was 

evaluated as a potential route of exposure for the construction worker. 

Noncarcinogenic risks associated with exposure to groundwater for the construction worker were less than 

the USEPA acceptable level of 1 .O for the CTE scenario but exceeded 1 .O for the RME scenario. Elevated 

noncarcinogenic hazards for the construction worker under the RME scenario were primarily attributed to 

dermal exposure to manganese in groundwater. The chemical-specific HQ for manganese via dermal 

contact (1.7) slightly exceeded unity. Manganese is relatively abundant in the environment. 

Lifetime incremental cancer risks (ICR) associated with dermal contact with groundwater for the CTE and 

RME scenarios for the construction worker were less than 1 E-5, the CTDEP target cancer risk, and less 

than 1 E-6, the lower bound of the USEPA target risk range. 

2.3.5.3 Screening Level Assessment 

COPCs at this site were selected using the risk-based COPC screening levels described in Section 1.4.2. 

All data collected during the Phase I and II Rls were used to select COPCs for soil and groundwater. 

Maximum and 95% UCL chemical concentrations are presented in the summary tables. Although the 

maximum concentration of a chemical may exceed an associated criterion, the distribution of the chemical in 

the medium is also important with respect to decision making. Therefore, the 95% UCL chemical 

concentration was included td provide some information on the potential distribution of the chemical. In 

addition, the summary tables for groundwater samples present the range of concentrations detected in off- 

site residential wells for each detected chemical to enable comparison of site groundwater data with 

groundwater data collected from wells unaffected by the site. A brief narrative of the findings of this 

qualitative analysis is provided in the remainder of this section. 
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The following parameters were selected as COPCs for Area..A Wetland soifs. and, sediments based upon the 

COPC screening analysis presented in Table 2-8 and Table 2-9: 

l PAHs [benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, 

dibenzo(a,h)anthracene, fluoranthene, indeno(l,2,3-cd)pyrene, and pyrene] 

l SVOCs (pentachlorophenol) 

l Pesticides (4,4’-DDD, 4,4’-DDE, 4,4’-DDT, aldrin, dieldrin, and delta-BHC) 

l PCBs (Aroclor-1260) 

. lnorganics (antimony, arsenic, barium, lead, mercury, manganese, nickel, selenium, silver, and 

vanadium). 

Based upon the procedures for the preparation of soil/sediment tag maps (Section 1.4.3.1), analytical 

results for primary soil and sediment COPCs [all aforementioned COPCs except dibenzo(a,h)anthracene, 

fluoranthene, pyrene, pentachlorophenol, dibenzofuran, aldrin, dieldrin, delta-BHC, Aroclor-1260, and 

selenium] associated with Area A Wetland soil and sediment samples and associated TCLP leachates are 

presented on Drawings 7A and B, respectively (Volume II). 

Maximum concentrations of pentachlorophenol and selenium exceeded the USEPA SSLs for migration to 

groundwater. Maximum concentrations of benzo(k)fluoranthene, chrysene, dibenzo(a,h)anthracene, 

fluoranthene, pyrene, 4,4’-DDD, 4,4’-DDE, 4,4’-DDT, aldrin, Aroclor-1260, delta-BHC, arsenic, barium, 

beryllium, chromium, lead, manganese, mercury, nickel, silver, and vanadium exceeded the Connecticut 

remediation standards for pollutant mobility for groundwater classified as GB. Maximum concentrations of 

benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, indeno(l,2,3-cd)pyrene, dieldrin, and 

cadmium exceeded both USEPA SSLs for migration to groundwater and Connecticut remediation 

standards for pollutant mobility for groundwater classified as GB. Additionally, note that 

pentachlorophenol, aldrin, dieldrin, and delta-BHC were detected in less than 3 percent of the collected 

samples. Chemical concentrations in excess of the SSLs and/or Connecticut remediation standards for 

pollutant mobility indicate the potential for these chemicals to migrate to groundwater and potentially 

impact the quality of the groundwater. 

,.““a 

The maximum concentrations of lead and silver detected in TCLP leachates, exceeded the respective 

Connecticut pollutant mobility standards for GB areas, further indicating the potential for lead and silver to 

migrate from site soils to groundwater. However, none of the TCLP leachate concentrations exceeded 

associated federal toxicity characteristic levels. 

As previously noted, cadmium was detected in soil samples at a maximum concentration exceeding both 

the USEPA SSL for migration to groundwater and the Connecticut remediation standard for pollutant 
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mobility, and chromium was detected in soil samples at a maximum concentration exceeding the 

Connecticut remediation standard for pollutant mobility. However the soil samples associated with the 

maximum concentrations of cadmium and chromium were also subjected to TCLP analysis, and cadmium 

and chromium were not detected in any of the TCLP leachates. Therefore, the TCLP data indicate that 

pollutant mobility is not anticipated to be of concern for cadmium and chromium in the soil matrix at this 

site, and the.se chemicals were not selected as COPCs. 

Arsenic, barium, mercury, and selenium were detected in the TCLP leachates at concentrations less than 

the associated Connecticut pollutant mobility standard for GB areas and the federal toxicity characteristic 

regulatory levels. However, the soil samples associated with the maximum concentrations of these 

COPCs were not included in the group of samples subjected to TCLP analysis. Therefore, although 

TCLP results do not indicate the potential for these chemicals to migrate from site soils to groundwater, 

the TCLP results cannot be used with absolute certainty to negate the potential for migration of these 

chemicals to groundwater that is indicated by the soil data. Thus, these chemicals were retained as 

COPCS. 

Aluminum, copper, and iron were not evaluated for COPC selection; USEPA Region.1 does not advocate 

quantitative evaluation of exposure to these chemicals because the only available toxicity criteria for these 

chemicals are provisional reference doses based on allowable intakes rather than adverse effect levels. 

Additionally, USEPA SSLs and CTDEP pollutant mobility criteria were not available for calcium, 

magnesium, sodium, and potassium because these chemicals are considered to be essential nutrients. .,. 

Of the aforementioned soil and sediment COPCs, antimony, arsenic, barium, lead, manganese, nickel, 

selenium, silver, and vanadium were also detected in groundwater at this site. 

The following parameters were selected as COPCs for Area A Wetland overburden groundwater based 

upon the COPC screening analysis presented on Table 2-l 0: 

. lnorganics (arsenic, barium, boron, cadmium, manganese, thallium, vanadium, and zinc). 

Based upon the procedures for the preparation of groundwater tag maps (Section 1.4.3.2), analytical results 

for the primary overburden groundwater COPCs (arsenic, boron, and manganese) associated with Area A 

Wetland overburden groundwater samples are presented on Drawing 5 (Volume II). 

Maximum concentrations of arsenic (filtered and unfiltered), cadmium (filtered and unfiltered), manganese 

(filtered and unfiltered), and thallium (filtered and unfiltered) exceeded the COPC screening level, the federal 
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MCL, and the state MCL. Of these three criteria, maximum concentrations of boron (filtered and unfiltered), 

barium (filtered and unfiltered), and vanadium (filtered) exceeded only the COPC screening level. 

Concentrations of iron (filtered and unfiltered) exceeded both COPC screening levels and the federal MCL. 

Aluminum (filtered and unfiltered) was detected at maximum concentrations in excess of the federal 

secondary MCL. However, aluminum and iron were not selected as COPCs; USEPA Region I does not 

advocate quantitative evaluation of exposure to these chemicals because the only available toxicity criteria 

for both chemicals are provisional reference doses based on allowable intakes rather than adverse effect 

levels. Sodium (filtered and unfiltered) was detected at maximum concentrations in excess of the state 

MCL. However, sodium, calcium, magnesium, and potassium, were not selected as COPCs because these 

chemicals are considered to be essential nutrients. 

Maximum concentrations of arsenic (filtered and unfiltered), boron (filtered and unfiltered), cadmium 

(filtered and unfiltered), manganese (filtered and unfiltered), and thallium (filtered and unfiltered) detected 

in groundwater samples exceeded the Connecticut remediation standards for groundwater protection. 

Groundwater protection criteria specific to GB designated groundwater are not available; therefore, the 

groundwater protection criteria applicable for GA or GAA designated groundwater are used to protect 

existing groundwater regardless of the classification. This approach results in a conservative screening 

level assessment. 

Because groundwater at the Area A Wetland eventually discharges to a surface water body (i.e., the Area 

A Wetland itself or the streams of the Area A Downstream Watercourses), site-specific groundwater data 

were also compared to Connecticut remediation standards for surface water protection. Arsenic (filtered 

and unfiltered), cadmium (filtered and unfiltered), and zinc (unfiltered) were detected at maximum 

concentrations exceeding the surface water protection criteria. 

For the previously mentioned COPCs, maximum concentrations of arsenic, barium, boron, cadmium, 

manganese, and thallium in overburden groundwater at Area A Wetland exceeded detected 

concentrations of these chemicals in off-site residential wells. Conversely, the maximum concentrations 

of vanadium and zinc were less than the respective maximum detected concentrations in off-site 

residential wells. 

The following parameters were selected as COPCs for Area A Wetland bedrock groundwater based upon 

the COPC screening analysis presented on Table 2-l 1: 

l SVOC [bis(2-ethylhexyl)phthalate] 
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l lnorganics (antimony, arsenic, barium, beryllium, boron, cadmium, lead, manganese, nickel, thallium, 

and zinc). 

Based upon the procedures for the preparation of groundwater tag maps (Section 1.4.3.2), analytical results 

for primary bedrock groundwater COPCs (arsenic, barium, manganese, and zinc) associated with Area A 

Wetland bedrock groundwater samples are presented on Drawing 6 (Volume II). 

Maximum concentrations of bis(2-ethylhexyl)phthalate, antimony (filtered), cadmium (filtered and 

unfiltered), manganese (filtered and unfiltered), nickel (filtered and unfiltered), and thallium (filtered and 

unfiltered) exceeded the COPC screening level, the federal MCL, and the state MCL. Of these three 

criteria, maximum concentrations of arsenic (filtered and unfiltered), barium (filtered and unfiltered), and 

boron (filtered and unfiltered) exceeded only the COPC screening levels. Beryllium (filtered) 

concentrations exceeded both the federal and state MCLs. The maximum concentration of, lead 

(unfiltered) was in excess of the state MCL. 

Concentrations of iron (filtered and unfiltered) exceeded COPC screening levels as well as the federal 

MCL. Aluminum (filtered and unfiltered) concentrations were in excess of the federal secondary MCL. 

However, aluminum and iron were not selected as CbPCs; USEPA Region I does not advocate 

quantitative evaluation of exposure to these chemicals because the only available toxicity criteria for both 

chemicals are provisional reference doses based on allowable intakes rather than adverse effect levels. 

Sodium (filtered and unfiltered) was detected at maximum concentrations in excess of the state MCL. 

However, sodium, calcium, magnesium, and potassium were not selected as COPCs because these 

chemicals are considered to be essential nutrients. 

Maximum concentrations of bis(2-ethylhexyl)phthalate, antimony (filtered), beryllium (filtered), cadmium 

(filtered and unfiltered), lead (unfiltered), manganese (filtered and unfiltered), nickel (filtered and 

unfiltered) and thallium (filtered and unfiltered) detected in groundwater samples exceeded the 

Connecticut remediation standards for groundwater protection. As previously noted, groundwater 

protection criteria specific to GB designated groundwater are not available; therefore, the groundwater 

protection criteria applicable for GA or GAA designated groundwater are used to protect existing 

groundwater regardless of the classification. This approach results in a conservative screening level 

assessment. 

Because groundwater at the Area A Wetland eventually discharges to a surface water body (i.e., the Area 

A Wetland itself or the streams of the Area A Downstream Watercourses), site-specific groundwater data 

were also compared to Connecticut remediation standards for surface water protection. Arsenic (filtered 

and unfiltered), beryllium (filtered),, cadmium (filtered and unfiltered), lead (filtered and unfiltered), and 
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zinc (filtered and unfiltered) were detected at maximum concentrations exceeding the surface water 

protection criteria. 

Of the COPCs selected for bedrock groundwater, maximum concentrations of bis(2-ethylhexyl)phthalate, 

antimony, arsenic, barium, beryllium, boron, manganese, nickel, and thallium were in excess of the 

maximum detected concentrations of these chemicals in off-site residential wells. Conversely, the 

concentrations of cadmium, lead, and zinc detected in Area A Wetland bedrock groundwater were below 

the respective concentrations detected in off-site residential wells. 

The following parameters were selected as COPCs for Area A Wetland surface water based upon the 

COPC screening analysis presented on Table 2-l 2: 

l lnorganics (arsenic, boron, cadmium, manganese, nickel, and zinc). 

Maximum concentrations of cadmium (unfiltered) exceeded the COPC screening level, the federal MCL, 

and the state MCL. Of these three criteria, maximum .concentrations of arsenic (unfiltered), boron 

(unfiltered), and nickel (unfiltered) exceeded only the COPC screening levels. Manganese (filtered and 

unfiltered) concentrations exceeded both the federal and state MCLs. 

Concentrations of iron (filtered and unfiltered) exceeded COPC screening levels and the federal MCL. 

Aluminum (filtered and unfiltered) concentrations were in excess of the federal secondary MCL. However, 

aluminum and iron were not selected as COPCs; USEPA Region I does not advocate quantitative 

‘evaluation of exposure to these chemicals because the only available toxicity criteria for both chemicals 

are provisional reference doses based on allowable intakes rather than adverse effect levels. Sodium 

(filtered and unfiltered) was detected at maximum concentrations in excess of the state ,MCL. However, 

sodium, calcium, magnesium, and potassium were not selected as COPCs because these chemicals are 

considered to be essential nutrients. 

Maximum concentrations of cadmium (unfiltered) and manganese (filtered and unfiltered) detected in 

groundwater samples exceeded the Connecticut remediation standards for groundwater protection. As 

previously noted, groundwater protection criteria specific to GB designated groundwater are not available; 

therefore, the groundwater protection criteria applicable for GA or GAA designated groundwater are used 

to protect existing groundwater regardless of the classification. This approach results in a conservative 

screening level assessment. Additionally, cadmium (unfiltered) and zinc (unfiltered) were detected at 

maximum concentrations exceeding the Connecticut remediation standards for surface water protection, 
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f-1 2.3.6 Decision Tree 

The general decision tree for the evaluation of sites is provided in Figure l-2. The evaluation of Site 28 

using the decision tree approach is as follows: 

l The Area A Wetland was investigated during the IAS, the Verification Step 1A Study, the Phase I and 

Phase II Rls, and the Area A Landfill/Wetland Interface Sampling. The information collected during 

these investigations is sufficient to describe the site and its physical characteristics. 

l The Phase II Rls concluded that little evidence of surface water or groundwater contaminafion exists 

at the site; however, significant pesticide, PCB, and PAH contamination exists in the site soil and 

sediments. Both the Phase I and Phase II Rls concluded that there are risks associated with this site 

and the Area A Wetland should proceed to a FS. 

l The Area A Landfill/Wetland Interface Sampling Investigation concluded that the Area A Landfill 

appeared to be the source of organic contamination at the Area A Wetland. The installation of the 

cover system over the Area A Landfill Site will significantly reduce the migration of contaminants to 

this site. 

. Further action is required at Site 2B, as discussed in Section 2.3.7. 

2.3.7 Recommendations 

Site 2B was thoroughly investigated during previous investigations. Since a cover system has been 

installed at the Area A Landfill and the landfill has been paved over as a result of an interim remedial 

action in 1997, the future release of contaminants to the Area A Wetland should be minimized. Although 

previous investigations have indicated contamination in the soil and sediments of the Area A Wetland it is 

believed that the only current source of these contaminants may be the Area A Weapons Center. 

Therefore;it is recommended that the Area A Wetland proceed to an FS to evaluate a limited action effort 

consisting of a groundwater monitoring program and possibly access/use restrictions. The groundwater 

monitoring program will verify that contamination detected in the soil and sediment of the Area A Wetland 

is not migrating downgradient. The exact nature of the limited action alternative will be developed in the 

FS along with one or more active remediafion alternatives. 

A limited action alternative may only be implemented at the Area A Wetland if it compares favorably in the 

FS to other “no action” and “active remediation” alternatives. Any groundwater monitoring points at this 

site must be sampled in conjunction with the groundwater monitoring program that will soon be 

implemented in conjunction with the cover system at the Area A Landfill since that program will include 
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sampling points within the Area A Wetland at the interface with the landfill. The results of the sampling 

activities should be evaluated within the Basewide Groundwater OU RI. 

2.4 SITE 3 -AREA A DOWNSTREAM WATERCOURSES AND OBDA 

2.4.1 Site Description 

The Area A Downstream Watercourses receive surface water and groundwater recharge from the Area A 

Landfill, Area A Wetland, Torpedo Shops, OBDANE, and surrounding areas and convey them to the 

Thames River. The Area A Downstream Watercourses include North Lake and several small ponds 

(Upper Pond, Lower Pond, and OBDA Pond) and interconnected streams (Streams 1 through 6). The 

general configuration of the Area A Downstream Watercourses is shown on Figure 2-4. The location of 

these sites within NSB-NLON is shown on Drawing 1. 

The primary discharge point of the Area A Wetland is from four 24-inch diameter metal culverts through 

the dike. The discharge from this culvert forms a small stream (Stream 4) that flows westward for 

’ approximately 200 feet into Upper Pond. Under normal flow conditions, Upper Pond discharges to 

Stream 3, which flows northward and then westward toward Triton Avenue (past the OBDANE site) to the 

entrance of the Torpedo Shops. At this location, it meets the drainage channel from the Torpedo Shops 

and forms Stream 5. Stream 5 flows westward along Triton Avenue through the Small Arms Range and 

under Shark Boulevard and eventually discharges to the Thames River at the DRMO outfall. Upper Pond 

also has a discharge structure on the south side. During periods of high flow and high wafer at the pond, 

water also flows out through this structure to Stream 1, which flows westward from the OBDA site. A 

second pond (Lower Pond), northwest of Upper Pond, is a natural depression and is recharged by 

groundwater inflow. The outlet of the pond forms Stream 2, which enters a storm sewer and flows to the 

west around North Lake. 

Groundwater discharges from the Area A Landfill to a small pond (the OBDA Pond) at the base of the 

dike and the OBDA. Stream 1 flows from this pond westward toward North Lake, a recreational 

swimming area for Navy personnel. Under normal flow conditions, the stream enters a culvert that 

by-passes North Lake and discharges to a stream (Stream 6) below the outfall of the lake. Stream 6, 

which is formed by Stream 1, Stream 2, and the outflow of North Lake, flows westward under Shark 

Boulevard and through the golf course to the Thames River. North Lake is filled with potable water every 

year and drained at the end of the season. Surface water levels in North Lake. do not appear to coincide 

with groundwater levels in adjacent monitoring wells, indicating little hydraulic connection between 

surface water of North Lake and the shallow groundwater. 
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-Most of the area is within designated Explosive Safety Quantity Distance (ESQD) arcs of the Area A 

Weapons Center; therefore, further development is not planned for this area. Navy regulations prohibit 

construction of inhabited buildings or structures within these arcs and, while existing buildings operate under 

a waiver of these regulations, no further construction is planned. The soil and sediment’at Site 3 is currently 

under remedial design. A Proposed Plan and Record of Decision (ROD) have been completed; the ROD 

was signed in late 1997. Under this design plan, contaminated soil and sediment at Site 3 will be dredged 

and hauled off site.for disposal and wetlands and waterways in the area will be restored. 

The OBDA is located on the slope of the dike below and adjacent to the Area A Landfill. It is located on 

the southwestern end of the dike where the angle of the slope approaches 45 degrees. A small wetland 

exists at the base of the dike. This area was used as a disposal site after the earthen dike was 

constructed in 1957. The IAS report (NEESA, 1983) indicated that the material had been there for many 

years. The IAS report also indicated that the materials were not covered and included 30 partially 

covered 200-gallon metal fuel tanks and scrap lumber., Atlantic personnel inspected the OBDA on 

September 30, 1988 and observed approximately 30 empty, unlabeled 200-gallon tanks, old creosote 

telephone poles, several empty unlabeled 55gallon drums, and rolls of wire. Orange sediments were 

observed in the water discharging from the base of the dike embankment. All the debris from the OBDA 

area was removed and disposed off site as part of a time-critical removal action. 

2.4.2 Site lnvestiqations 

The following investigations and decision documents related to the Area A Downstream Watercourses 

and OBDA are discussed in the subsections that follow: 

. 

. 

Final Initial Assessment Study (Envirodyne, 1983) 

Final Verification Step 1 A Study (Wehran, 1988) 

Phase I Remedial Investigation (Atlantic, 1992) 

Focused Feasibility Study (Atlantic, 1994b) 

Phase II Remedial Investigation (B&R Environmental, 1997a) 

Feasibility Study for Soil and Sediment (B&R Environmental, 1997f) 

Proposed Plan (B&R Environmental, 1997c) 

Record of Decision (B&R Environmental, 19979) 

2.4.2.1 Final Initial Assessment Study 

!--! 
In 1982, Envirodyne Engineers performed an IAS at NSB-NLON as part of the NACIP program. The 

purpose of this study was to identify and evaluate past waste disposal practices and to assess the 
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potential for environmental impacts. Envirodyne reviewed installation records, interviewed long-term and 

former employees, toured the installation, and photographed sites as part of the IAS. 

Envirodyne identified 11 sites at NSB-NLON as having contained hazardous material; two of the sites 

were Area A (Site 2), which included the Area A Landfill, the Area A Wetland, and the Area A 

Downstream Watercourses, and OBDA (Site 3). The IAS concluded that the source of contamination for 

this site was still present and potentially releasing contaminants to the environment. The IAS 

recommended that further sampling of surface waters and sediments at this site be performed. 

2.4.2.2 Final Verification Step 1A Study 

In 1988, Wehran Engineering Corporation performed a Final Verification Step 1A Study for the DRMO 

Area, the OBDA, and the Area A Landfill as part of the‘NAClP program. The purpose of this study was to 

verify the presence or absence of contamination at these, hist.orically documented landfill areas. As part 

of the Verification Step 1A Study, Wehran performed three rounds of surface water and sediment 

sampling at six locations (SW-1 through SW-6) adjacent to the Area A Landfill site, including the OBDA. 

These samples were analyzed for VOCs, SVOCs, pesticides/PCBs, and metals. 

The study concluded that the surface waters and sediments near the Area A Landfill Site have levels of 

metals, PAHs, and pesticides that exceed regulatory criteria; however, the immediate health threat to 

base personnel from these contaminants appears minimal. The Verification Step 1A Study 

recommended that a Site Characterization Step 1 B Study be performed at the Area A Site. 

i.4.2.3 Phase I Remedial Investigation 

An investigation of 11 sites was completed at NSB-NLON by Atlantic Environmental Services’ from 1990 

through 1992. Two sites, Area A (Site 2) which includes the present Area A Landfill, the Area A Wetland, 

and the Area A Downstream Watercourses, and OBDA (Site 3) were identified. 

One surface and four subsurface soil samples were collected from five monitoring well borings completed 

during the Phase I RI. With the exception of the surface soil sample collected from well 3MWl2S, which 

was located adjacent to the wetland at the OBDA, the soil sampling was conducted at locations in 

undeveloped wooded areas where no past disposal had been reported. All five soil samples were 

analyzed for TCL VOCs, TCL SVOCs, TCL pesticides/PCBs, TAL metals (total), and TCLP metals. In 

addition, TCLP pesticides analysis was conducted on the surface soil sample collected from well 

3MW 12s. 
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Twenty-two sediment samples (plus three field duplicates) were collected for analysis from the wetland 

near the OBDA and the Area A Downstream Watercourses and associated ponds. The samples were 

collected from 18 sample locations and included five sample locations at the OBDA. Two sediment 

samples were collected at each OBDA sampling location (0 to 6 inches and 12 to 18 inches). Previous 

analysis of sediments in this area indicated the presence of pesticides and metals. All sediment samples 

were analyzed for TCL VOCs, TCL SVOCs, TCL pesticides/PCBs, TAL metals (total), and TCLP metals 

and pesticides. 

Three shallow (overburden) and five deep (bedrock) monitoring wells were installed and sampled in this 

area, accounting for eight groundwater samples (plus one field duplicate). Additionally, 12 surface water 

samples (plus two field duplicates) were collected from this area. ‘All groundwater and surface water 

samples were analyzed for TCL VOCs, TCL SVOCs, TCL pesticides/PCBs, and TAL metals (total). In 

addition, gross alpha and gross beta radiological analyses were performed for three surface water 

samples and all groundwater samples except for the field duplicate sample. A wildlife survey was also 

performed in this area during the Phase I RI. All sample locations are shown in Figure 2-4. 

The Phase I RI concluded that several risk exposure scenarios exceeded acceptable regulatory levels and 

that a FS should be performed at the Area A Downstream Watercourses and OBDA Site. 

: , ./ : 

2.4.2.4 Focused Feasibility Study 

A draft FFS covering surface soil and sediments at Site 3 was completed by Atlantic Environmental 

Services in 1994. During this investigation, eight surface soil samples (plus one field duplicate) were 

collected and analyzed for TCL pesticides/PCBs. Six of the eight surface soil samples were also 

analyzed for grain size distribution, moisture content, and TOC. Additionally, 12 sediment samples (plus 

one field duplicate) were collected. Sample locations are shown on Figure 2-4. Ecological sampling was 

. also performed as part of the FFS. 

The FFS concluded that VOCs, SVOCs, and PCBs were not found in the sediments at Site 3; however, 

pesticides were detected in all 15 sediment samples. In addition, DDTR was detected in all the soil 

samples at the site. The FFS concluded that off-site landfilling and on-site thermal desorption provide 

superior protection of the environment and that the landfilling alternative is more cost effective than the 

on-site thermal desorption alternative. 

2.4.2.5 Phase II Remedial Investigation 

A Phase II RI at 13 sites at NSB-NLON was conducted by B&R Environmental from 1995 through 1997. 

Area A Downstream Watercourses and OBDA Site 3 was one of the sites investigated. 
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Thirteen new groundwater wells (seven shallow and six deep) were installed and sampled during the 

Phase II RI. Eight previously installed monitoring wells were also sampled. Two rounds of groundwater 

sampling were completed, and 23 samples (including two field duplicates) were collected during each 

sampling round. All groundwater samples collected during both rounds of sampling were analyzed for 

TCL VOCs, TCL SVOCs, and TAL metals (total and dissolved). In addition, nine selected samples and 

one duplicate were analyzed for gross alpha and gross beta radiological parameters. Four sediment 

samples and 16 surface water samples (including two field duplicate samples) were also collected at this 

site. Sample locations are shown on Figure 2-4. 

Phase II RI Supplemental Ecoloaical lnvestiaation 

Four additional rounds of surface water and sediment sampling were conducted as part of the Phase II 

RI, primarily to obtain ecological data for the site. Twenty-one surface water samples (plus from one to 

three field duplicates) and 21 sediment samples were collected during Rounds 1, 2, and 3. Only 17 

surface water samples (plus one field duplicate) and seventeen sediment samples were collected during 

Round 4 because four sample stations were dry at the time of sampling. Samples collected during 

Rounds 1, 3, and 4 were analyzed for TSS (surface water samples) and macroinvertebrate taxonomy 

(sediment samples) only. Samples collected during Round 2 were analyzed for several additional 

ecological and chemical parameters. Sample locations are shown on Figure 2-4. 

Off-site reference samples were also collected for surface water and sediment in conjunction with the 

ecological sampling. These samples were collected from a reference stream and two ponds, similar in 

nature to the Area A Downstream and OBDA ponds and streams. For example, the reference ponds and 

stream had similar substrate, morphology, vegetation, current velocity, water temperature, pH, and 

dissolved oxygen (DO) levels but were located away from known sources of contamination to provide 

adequate data on background concentrations of constituents. The two ponds were Niantic Pond and 

Pequot Woods Ponds. The reference stream was Fishtown Brook, which is formed by the discharge from 

Pequot Woods Pond. ,. . 

. ..2.., ̂ . .,, .I _. 
A soil gas survey was also performed in December 1993, as part of the Phase II RI. Forty-five soil gas 

samples were successfully collected from a 150- by 150-foot grid in the vicinity of monitoring well 

2DMW15. Sampling was attempted at two additional locations (D19 and D41) but could not be completed 

due to repeated auger refusal at location Dl9 and the presence of water at location D41. All samples 

were field-screened for PCE, TCE, and toluene. 
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The Phase II RI concluded that an unknown source of VOCs was detected in the groundwater at Site 3, 

the site poses noncarcinogenic risks to the site worker and older child trespasser, and notable detections 

of pesticides exist in site soil and sediments. The Phase II RI recommended that the feasibility study for . 
this site should be revisited to focus on pesticides in soil and sediment, more sampling is required to 

delineate pesticide contamination and determine the origin of VOCs in groundwater, and finally, the 

debris associated with the OBDA should be.removed. 

2.4.2.6 Focused Feasibility Study for Soil and Sediment 

A FFS for soil and sediment at Site 3 was completed by B&R Environmental in December, 1997. No 

additional samples were collected during this investigation, which evaluated four remedial alternatives for 

the Area A Downstream Watercourses and OBDA: no action; capping, restoration of wetlands and 

waterways, and institutional controls: dredging, on-site dewatering, off-site disposal of sediment and soil, 

restoration of wetlands and waterways, and monitoring; and dredging, on-site dewatering, on-site thermal 

desorption of sediment and soil, on-base reuse of treated soil, off-site disposal of sediment, restoration of 

wetlands and waterways, and monitoring. 

2.4.2.7 Proposed Plan and Record of Decision Documents 

;F”ii 
The preferred remedial alternative in the Proposed Plan consisted of dredging, on-site dewatering, off-site 

disposal of sediment and soil, restoration of wetlands and waterways, and monitoring. The ROD, signed 

in December 1997, indicated that the Navy proceed with the selected remedial alternative. The site is 

currently under remedial design. 

2.4.3 Phvsical Characteristics 

This section presents a summary of site physical characteristics for the Area A Downstream 

Watercourses based on information generated during the Phase I and Phase II Rls. Subsequent to the 

completion of the Rls, the debris associated with the OBDA was removed in accordance with a time- 

critical removal action. Topography and surface features, surface water, soils, geology, and 

hydrogeology are discussed in the subsections that follow. 

2.4.3.1 Topography and Surface Features 

Site 3 is located within a northwest-trending valley situated between the topographic/bedrock high that 

occupies the central area of the NSB-NLON and the topographic/bedrock high that forms the northern 

border of the NSB-NLON. Figure 2-4 shows the topography and surface features of Site 3. This valley 

between the large northern and central ridges is narrow in the eastern portion of ttie site near the earthen 

dike, then widens to the west. The ground surface drops steeply approximately 30 to 40 feet from the 
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Area A Wetland across the dike to Site 3. The ground surface in the downstream area near the dike is at 

an approximate elevation of 40 feet msl. From the base of the dikes, the ground surface elevation gently 

drops along the stream valley toward the Thames River. A local topographic high that rises to 70 feet msl 

exists east of North Lake and is believed to reflect a local bedrock high. The OBDA is located in a 

relatively flat area at the base of the dike. The ground elevation is approximately 40 feet msl at the 

OBDA. 

There are relatively few buildings (Buildings 281, 468, 223, 282, 454) at Site 3. Most of these buildings 

are associated with the recreational area at North Lake and the golf course. A large portion of the area is 

a golf course. Further development is not planned for this area, because most of it is within the 

designated EQSD arcs of the Weapons Center. 

“. 
2.4.3.2 Surface Water Features 

The Area A Downstream Watercourses receive surface water and groundwater recharge from the Area A 

Landfill, Area A Wetland, Torpedo Shops, OBDANE and surrounding areas and convey them to the 

Thames River. The Area A Downstream Watercourses include North Lake and several small ponds 

(Upper Pond, Lower Pond, and OBDA Pond) and interconnected streams (Streams 1 through 6). 
f--Y : j 

2.4.3.3 Soil Characteristics 

According to the SCS Soils Map (SCS, 1983), the soil in the eastern portion of Site 3 (between the 

earthen dike and North Lake) is Charlton-Hollis complex. This complex consists of rocky, fine sandy 

loam. In the western portion of the site, which is primarily a golf course, the soil is classified as 

Udot-thents-Urban land. Along the bedrock high near wells 2DMW16, 2DMW24, and 2DMW25, the soil is 

classified as the Hollis-Charlton-Rock complex. This soil is defined as stones and boulders intermingled 

with a dark, fine, sandy loam. The soil at the OBDA is also defined as the Hollis-Charlton-Rock complex. 
/ 

2.4.3.4 Geology and Hydrogeology 
^. 

Geoloay 
* 

The geology of Site 3 consists of overburden deposits (primarily of silt, sand, and gravel) overlying 

metamorphic bedrock. The bedrock within the Area A Downstream Watercourses and OBDA has been 

identified as the Mamacoke Formation. The overburden consists of silty sand and gravel and is mapped 

as stratified drift of former meltwater streams (USGS, 1960). Although these are natural materials, they 

have most likely been re-worked in the area of the golf course. K-3 

_= 
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In general, the overburden thickness increases from the valley margins to the center of the valley and 

from southeast to northwest along the valley axis. The overburden thickness is less than 5 feet at wells 

2DMW23S and 2DMWlOD and less than 15 feet at wells 2DMW25D and 2DMW27D. The overburden is 

thicker in the golf course area, and bedrock surface was not encountered in the 5d-foot boring 

2WMW26D. 

The bedrock surface slopes from the northern and central bedrock highs that surround the area toward 

at well 

the northwest-trending valley. There appears to be a localized bedrock high at well 2DMW15D. The 

depth to bedrock is only 4 feet at this location, and the bedrock surface elevation is higher than was 

encountered in surrounding boreholes. This local bedrock high corresponds to a topographic high on the 

sut-ficial geology map (USGS, 1960). 

The OBDA is located along the base of the earthen dike, below and adjacent to the Area A Landfill. 

During the Phase I RI, two monitoring wells were installed (3MW125, 3MW12D) in this area. The boring 

logs indicate that the overburden locally consists of sand and boulders. The depth to bedrock was 

approximately 15 feet. 

i 
Hydroaeoloav 

Groundwater is present in both the overburden and bedrock underlying Site 3. The saturated thickness of 

the overburden ranges from a few feet, along the valley margins, to greater than 40 feet, in the central 

portion of the stream valley. Depth to groundwater ranges from a few feet in the eastern portion of the 

site to over 15 feet in the golf course area to the west. Drawing 3 shows groundwater flow patterns in the 

shallow overburden across Site 3. Drawing 4 shows groundwater flow patterns for the shallow bedrock. 

In both the overburden and bedrock, groundwafer flows from the topographic/bedrock highs and the 

Area A Wetland to the site. From the downstream area, groundwater flows to the west toward and 

discharges into the Thames River. At the OBDA, there are upward gradients between the overburden 

and bedrock at the 2DMWll and 3MW12 well clusters. There are downward gradients throughout most 

of Site 3 (2DMW16, 2DMW24, 2DMW25, 2DMW26, and 2DMW27 well clusters). An upward gradient is 

present in well cluster 2DMW28. 

Along the valley margins and near the Area A Wetlands dike, local groundwater flow gradients are steep. 

As the bedrock slope becomes milder and the overburden thickens, the hydraulic gradients flatten. The 

overall hydraulic gradient in the direction of groundwater flow across Site 3 within both the overburden 

and bedrock is approximately 0.022. In both the overburden and bedrock, the hydraulic gradient slightly 

steepens toward the Thames River. 
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A slug test was performed in overburden well 2DMW16S within Site 3 during the Phase I RI. Using the /c-h 

test data, a hydraulic conductivity of 6.8 ft/day was calculated for this well. The well is screened primarily 

in sandy materials. 

Bedrock wells (2DMWlOD and 2DMW16D) were also slug tested during the Phase I RI. Bulk hydraulic 

conductivity values of 1.25 ft/day and 0.09 it/day, respectively, were derived for the bedrock from the test 

data. 

Using a flow gradient of 0.022;a hydraulic conductivity of 6.8 fffday, and an assumed porosity of 0.3, the 

average groundwater flow velocity through the sandy overburden materials at Site 3 was calculated,as 

approximately 0.5 ft/day. This velocity is based on limited data, especially in regard to hydraulic 

conductivities, and therefore should be regarded as a rough estimate only. 

2.4.4 Nature and Extent of Contamination 

Soil, groundwater, surface water, and sediment sampling was conducted at Site 3 during the Phase I and 

Phase II Rls and the FFS. Based upon the results of these investigations, the nature and extent of 

contamination of groundwater at the site are discussed in the following subsection. The complete 

analytical database for groundwater is contained in Appendix A. Analytical results for soil and sediment 

samples will not be discussed because all contaminated spils and. sediments at. this site will be removed 

as part of a remedial action and will therefore no longer be a potential source of contamination for 

groundwater. Analytical results for surface water samples will not be discussed because this medium will 

also no longer be a potential source of contamination for groundwater after the contaminated sediments 

from the Area A Downstream Watercourses are removed and the appropriate remedial actions are taken 

for the Installation Restoration Program sites (i.e., Area A Landfill, Area A Wetland, Area A Weapons 

Center, and the Torpedo Shops) located hydraulically upgradient of Site 3. 

f---T 

2.4.4.1 Groundwater 

Groundwater samples from both overburden and bedrock wells installed within the Area A Downstream 

Watercourses (Site 3A) and downgradient of the OBDA (Site 3B) were collected during previous 

investigations. Well 2DMW27S was screened at an interval that spans both the overburden and bedrock 

aquifers. Groundwater samples collected from this well are considered to be representative of the 

overburden aquifer for purposes of data evaluation. Table 2-13 presents descriptive statistics (i.e., 

frequency of detection, minimum and maximum concentrations, range of detection limits for nondetects, 

95% UCL, and sample number and location associated with maximum concentration) and associated 

COPC screening criteria for each analyte detected at least once in groundwater samples collected from 

overburden wells at the Area A Downstream Watercourses. Table 2-14 presents similar information for 
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groundwater samples collected from bedrock wells at this site. Based upon the screening level 

assessment for the Area A Downstream Watercourses and OBDA (Section 2.4.5.3) and the procedures 

for the preparation of groundwater tag maps (Section 1.4.3.2), analytical results for primary COPCs in 

Area A Downstream Watercourses and OBDA overburden and bedrock groundwater samples are 

presented on Drawings 5 and 6, respectively (Volume II). 

Overburden Wells 

As shown on Table 2-13, seven VOCs, including six halogenated aliphatics and benzene, were detected 

in the groundwater samples collected from the overburden wells at the Area A Downstream 

Watercourses. Each VOC was detected in from one to three of 25 samples. Most of the positive results 

were associated with samples collected from well 2DMW29S, located along Triton Road in the north- 

central portion of the site. Maximum concentrations of total 1,2-dichloroethene (28 pg/L), 

bromodichloromethane (2 ug/L), chloroform (12 ug/L), methylene chloride (11 ug/L), and vinyl chloride 

(130 ug/L) were detected in samples from this well. As discussed in the Phase II RI (B&R Environmental, 

1997a), none of these chemicals were identified in the surface water samples collected from the adjacent 

drainageway along Triton Road. However, well 2DMW29S is located in close proximity to a storm 

sewer/drainageway that ultimately receives discharge from the Torpedo Shops leach fields. It is believed 

that the source.of this groundwater contamination is the leach fields. Similar types of contamination were 

found in samples collected in the vicinity of the leach fields. Chloromethane and methylene chloride were 

also detected in one of the samples collected from the off-site residential wells. However, only methylene 

chloride was detected in site groundwater at a maximum concentration in excess of that detected in the 

off-site residential wells. 

Two phthalate esters (plasticizers that are common field and laboratory contaminants) and benzoic acid 

were each detected in from one to three of the groundwater samples collected from overburden wells: 

Concentrations of bis(2-ethylhexyl)phthalate ranged from 6 ug/L to 59 pg/L. This SVOC was also 

detected at a concentration of 3 pg/L in one of the groundwater samples collected from the off-site 

residential wells. Concentrations of the remaining two SVOCs ranged from only 0.6 ug/L to 0.7 ug/L. 

Neither pesticides nor PCBs were detected in groundwater samples collected from the overburden wells. 

As shown on Table 2-13, 23 metals were detected in unfiltered groundwater samples collected from the 

overburden wells and 19 metals were detected in the associated filtered groundwater samples. Maximum 

concentrations of all metals except cadmium, copper, lead, and silver (in both filtered and unfiltered 

samples); iron and zinc (in filtered samples only); and mercury and selenium (in unfiltered samples only) 

exceeded concentrations of respective metals detected in unfiltered groundwater samples collected from 

.the off-site residential wells. Greater than two-thirds of the maximum concentrations of metals were 
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associated with samples collected from overburden wells 2DMW30S and 2DMW12S. Notable results for 

metals include maximum concentrations reported for aluminum (97,400 us/L), arsenic (23.9 ug/L), barium 

(835 ug/L), manganese (6,710 us/L), vanadium (229 pg/L), and zinc (800 us/L). 

f---x 

Radionuclide analyses (gross alpha and gross beta) were performed for three groundwater samples 

collected from overburden wells during the Phase I RI. Complete gamma spectrum analysis and 

analyses for gross alpha and gross beta were performed for four groundwater samples collected from 

overburden wells during the Phase II RI. Analytical results for radionuclide analyses are provided in the 

database tables in Appendix A. Based on the levels, of uncertainty reported with results (i.e., uncertainty 

levels are greater than results themselves), the gross alpha level in the groundwater sample collected 

from well 2DMW16S and gross beta levels in the groundwater samples collected during the Phase I RI 

from wells 2DMWllS and 3MW12S were cqnsidered to be not detected in these samples. Of the 

remaining results, gross alpha concentrations reported for samples collected from the overburden wells 

ranged from 6 pCi/L to 89 pCi/L, and gross beta concentrations ranged from 5.1 pCi/L to 64 pCi/L. 

Maximum concentrations of gross alpha and gross beta were associated with the groundwater sample 

collected from well 3MW12S during Round 2 of the Phase II. Complete gamma spectrum analyses 

performed during Rounds 1 and 2 of Phase II yielded no positive results for radionuclides. 

Analyses for hardness were performed for 19 of the groundwater samples collected from overburden 

wells. Reported results for this parameter ranged from 43 mg/L to 456 mg/L. 

Bedrock Wells 

Five halogenated aliphatics (1 ,1,2,2-tetrachloroethane, total 1,2-dichloroethene, chloroform, methylene 

chloride, and TCE) were detected in the groundwater samples collected from bedrock wells at the Area A 

Downstream Watercourses. Each VOC was detected in from one to four of the 25 groundwater samples. 

Concentrations ranged from 1 ug/L (TCE) to 17 ug/L (also TCE). Methylene chloride, which was detected 

in a single groundwater sample at a concentration of 7 ug/L, was also detected in one of the samples 

from the off-site residential wells at a concentration of 4 pg/L. Maximum concentrations of 

1 ,1,2,2-tetrachloroethane, total 1,2-dichloroethene, and TCE were detected in the groundwater sample 

collected from well 2DMW16D, located approximately 125 feet southeast of North Lake, during the Phase 

I RI. 

Eleven SVOCs were also detected in groundwater samples from the Area A Downstream Watercourses 

bedrock wells. Six PAHs, ranging in concentration from 1 ug/L to 4 ug/L, were detected in the 

groundwater sample collected during Round 1 of the Phase II RI from well 3MW12D. This well is located 

at the downgradient edge of the OBDA. As discussed in the Phase II RI (B&R Environmental, 1997a), 
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PAHs were also prevalent contaminants in the sediment samples collected from the OBDA wetland. The 

dredge spoils placed in this area are the most likely source of PAH contamination. 

In addition, bis(2-ethylhexyl)phthalate was detected in five groundwater samples at concentrations 

ranging from 2 ug/L to 20 ug/L. This SVOC was also detected in one of the samples collected from the 

off-site residential wells at a concentration of 3 ug/L. Two additional phthalates, benzoic acid, and phenol 

were each detected in one or two groundwater samples at concentrations ranging from 0.5 ug/L to 5 ug/L. 

As previously noted, phthalates are considered to be common laboratory contaminants. Neither 

pesticides nor PCBs were detected in any of the groundwater samples. 

As shown on Table 2-14, 22 metals were detected in unfiltered groundwater samples collected from the 

bedrock wells and 18 metals were detected in the associated filtered groundwater samples. Maximum 

concentrations of all metals except aluminum, barium, mercury, and nickel (in filtered samples only); 

cadmium, silver, and vanadium (in unfiltered samples only); and copper, lead, and zinc (in filtered and 

unfiltered samples) exceeded concentrations of respective metals detected in unfiltered groundwater 

samples collected from the off-site residential wells. Approximately 42 percent of the maximum 

concentrations of metals were associated with samples collected from bedrock well 2DMW12D. Notable 

results for metals include maximum concentrations reported for manganese (7,630 pg/L) and sodium 

(3,560,OOO us/L). 

Radionuclide analyses (gross alpha and gross beta) were performed for three groundwater samples 

collected from overburden wells during the Phase I RI. Complete gamma spectrum analysis and to 

analyses for gross alpha and gross beta were performed for, four groundwater samples collected from 

overburden wells during the Phase II RI. Analytical results for radionuclide analyses are provided in the 

database tables in Appendix A. Based on the levels of uncertainty reported with results (i.e., uncertainty 

levels are greater than or equal to the results themselves), gross alpha levels in the groundwater samples 

collected during the Phase I RI from bedrock wells 2DMWll D, 2DMW15D, and 2DMW16D are 

considered to be not detected in these samples. The remaining results for samples collected from the 

bedrock wells ranged from 3.1 pCi/L to 35 pCi/L, and gross beta concentrations ranged from 5.6 pCi/L to 

40 pCi/L. Complete gamma spectrum analyses performed during Rounds 1 and 2 of Phase II yielded no 

positive ,results for radionuclides. 

Analyses for hardness were performed for 19 of the groundwater samples collected from bedrock wells. 

Reported results for this parameter ranged from 28 mg/L to 572 mg/L. 
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2.4.5 Data Evaluation 

This section summarizes data evaluation procedures performed for site data. A discussion of contaminant 

fate and transport, a summary of the historical HHRA(s) performed for the site, and a screening level 

assessment of site data are provided. 

2.4.5.1. Contaminant Fate and Transport 

The Area A Downstream Watercourses and OBDA consists of a number of drainageways that receive runoff 

from the OBDANE, Area A Landfill, Area A Wetland Torpedo Shops, and Area A Weapons Center. 

Additional runoff is received from various roadways. 
, 

The groundwater data collected from this site indicated that shallow overburden groundwater well 

2DMW29S near Triton Road ,contained notable concentrations of vinyl chloride (130 pg/L) and 1,2- 

dichloroethene (29 FgR). No soil samples were collected in the same general area, so a source could not 

be identified. These compounds are highly soluble and may have migrated from a localized disposal area 

(surface or subsurface) or possibly from the Torpedo Shops. No intervening wells are available to 

determine if the Torpedo Shops site is the source, although halogenated aliphatics were detected at that 

site. 1,2-Dichloroethene (total) was also detected in bedrock wells. It was detected at a maximum 

concentration of 13 yg/L in well 2DMW16D. 

l----l 

2.4.5.2 Summary of Human Health Risk Assessment 

Three potential receptor groups were considered for the Phase II RI baseline risk assessment: older child 

trespassers, construction workers, and adult and child recreational users. However, groundwater was 

considered to be a potential medium of exposure for the construction worker only. An evaluation of risks 

associated with dermal contact with groundwater during intrusive activities was conducted for the 

construction, worker under CTE and RME scenarios. 

The noncarcinogenic risk associated with dermal exposure to groundwater for the construction worker under 

the CTE scenario was less than the USEPA acceptable level of one. However, the noncarcinogenic risk for 

this route of exposure under the RME scenario was 9.2. Antimony ,and manganese were the primary 

contributors to the noncarcinogenic hazards; the HQs associated with dermal contact with groundwater for 

the construction worker for these two chemicals under RME were 7.5 and 1.4, respectively. 

The incremental cancer risks associated with dermal contact with groundwater for the construction worker 

were within USEPA’s target risk range (1 E-4 to 1 E-6) and less than the CTDEP target cancer risk (1 E-5) for 

both the RME and CTE scenarios. Carcinogenic risks associated with dermal exposure to groundwater for 

,-, 
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the construction worker were largely attributed to the sporadic presence of vinyl chloride in shallow wells 

and 1 ,1,2,2-tetrachloroethane in deep wells. 

2.4.5.3 Screening Level Assessment 

COPCs at this site were selected using the risk-based COPC, screening levels described in Section 1.4.2. 

All data collected during the Phase I and II Rls were used to select COPCs for groundwater. Maximum and 

95% UCL chemical concentrations are presented in the summary tables. Although the maximum 

concentration of a chemical may exceed an associated criterion, the distribution of the chemical in the 

medium is also important with respect to decision making. Therefore, the 95% UCL chemical concentration 

was included to provide some information on the potential distribution of the chemical. In addition, the 

summary tables for groundwater samples present the range of concentrations detected in off-site residential 

wells for each detected chemical to enable comparison of site groundwater data with groundwater data 

collected from wells unaffected by the site. A brief narrative of the findings of this qualitative analysis is 

provided in the remainder of this section. 

The following parameters were selected as COPCs for ,Area A Downstream Watercourses and OBDA 

overburden groundwater based upon the COPC screening analysis presented on Table 2-l 3: 

c 

l Halogenated aliphatic hydrocarbons: [1,2-dichloroethene (total).’ bromodichloromethane, chloroform, 

chloromethane, methylene chloride, and vinyl chloride] 

l Monocyclic aromatic hydrocarbons (benzene) 

l SVOCs [bis(2Lethylhexyl)phthalate] 

. lnorganics (arsenic, barium, beryllium, boron, cadmium, chromium, lead, manganese, mercury, thallium, 

vanadium, and zinc). 

Based upon the procedures for the preparation of groundwater tag maps (Section 1.4.3.2), analytical results 

for primary overburden groundwater COPCs (arsenic, boron, lead, and manganese) associated with Area A 

Downstream Watercourses and OBDA overburden groundwater samples are presented on Drawing 5 

(Volume II). 

Maximum concentrations of methylene chloride, vinyl chloride, bis(2-ethylhexyl)phthalate, cadmium 

(unfiltered), manganese (filtered and unfiltered), and thallium (filtered and unfiltered) exceeded the COPC 

screening level, the federal MCL, and the state MCL. Of these three criteria, maximum concentrations of 

1,2-dichlororethene (total), benzene, bromodichloromethane, chloroform, chloromethane, arsenic (filtered 

and unfiltered), barium (filtered and unfiltered), boron (filtered and unfiltered), cadmium (filtered), chromium 

(unfiltered), and vanadium (unfiltered)’ exceeded only the COPC screening level. The maximum 

concentration of beryllium (unfiltered) was’in excess of both the federal and state MCLs, and the maximum 
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concentration of lead (unfiltered) exceeded the federal action level for lead in drinking water. However, of P-k 

these COPCs, benzene, bromodichloromethane, chloromethane, methylene chloride, and mercury were 

detected at frequencies of 5 percent or less. 

Concentrations of iron (filtered and unfiltered) exceeded both COPC screening levels as well as the federal 

MCL. Aluminum (filtered and unfiltered) was detected at maximum concentrations in excess of the federal 

secondary MCL. The maximum detected concentration of copper (unfiltered) was in excess of the COPC 

screening level. However, these chemicals were not selected as COPCs; USEPA -Region I does not 

advocate quantitative evaluation of exposure to these chemicals because the only available toxicity criteria 

for these chemicals are provisional reference doses based on allowable intakes rather than adverse effect 

levels. Sodium (filtered and unfiltered) was detected at maximum concentrations in excess of the state 

MCL. However, sodium, calcium, magnesium, and potassium were not selected as COPCs because these 

chemicals are considered to be essential nutrients. 

Maximum concentrations of bromodichloromethane, chloroform, methylene chloride, vinyl chloride, 

bis(2-ethylhexyl)phthalate, beryllium (unfiltered), cadmium (unfiltered), chromium (unfiltered), lead 

(unfiltered), manganese (filtered and unfiltered), thallium (filtered and unfiltered), and vanadium 

(unfiltered) detected in groundwater samples exceeded the Connecticut remediation standards for 

groundwater protection. Groundwater protection criteria specific to GB designated groundwater are not 

available; therefore, the groundwater protection criteria applicable for GA or GAA designated groundwater 

are used to protect existing groundwater regardless of the classification. This approach results in a 

conservative screening level assessment. 

Site-specific groundwater data were also compared to Connecticut remediation standards for surface 

water protection, yielding the following exceedances: arsenic (filtered and unfiltered), beryllium 

(unfiltered), copper (unfiltered), lead (unfiltered), mercury (unfiltered), and zinc (unfiltered). Copper was 

not selected as a COPC; USEPA Region I does not advocate quantitative evaluation of exposure to this 

chemical because the only available toxicity criterion for this chemical is a provisional reference dose 

based on allowable intakes rather than adverse effect levels. 

Of the selected COPCs, maximum concentrations of methylene chloride, bis(2-ethylhexyl)phthalate 

arsenic, barium, beryllium, boron, chromium, manganese, thallium, vanadium, and zinc in overburden 

groundwater at Area A Wetland exceeded detected concentrations of these chemicals in off-site 

residential wells. Conversely, the maximum detected concentrations of chloromethane, cadmium, 

mercury, and lead were below the maximum detected concentrations of these compounds detected in off- 

site residential wells. 
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The following parameters were selected as COPCs for Site 3 bedrock groundwater based upon the COPC 

screening analysis presented on Table 2-14: 

l Chlorinated aliphatic hydrocarbons [l ,1,2,2-tetrachloroethane, 1,2-dichloroethene (total), chloroform, 

methylene chloride, and TCEJ, 

l SVOCs [bis(2-ethylhexyl)phthalate] 

l PAHs [benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, 

dibenzo(a,h)anthracene, indeno(l,2,3-cd)pyrene] 

l lnorganics (antimony, arsenic, barium, boron, cadmium, chromium, manganese, and thallium) 

Based upon the procedures for the preparation of groundwater tag maps (Section 1.4.3.2), analytical results 

for the primary bedrock groundwater COPCs (arsenic, barium, manganese, and zinc) associated with Area 

A Downstream Watercourses and OBDA bedrock groundwater samples are presented on Drawing 6 

(Volume II). 

Maximum concentrations of methylene chloride, TCE, benzo(a)pyrene, bis(2-ethylhexyl)phthalate, antimony 

(filtered), cadmium (unfiltered), manganese (filtered and unfiltered), and thallium (filtered and unfiltered) 

exceeded the COPC screening level, the federal MCL, and the state MCL. Of these three criteria, 

maximum concentrations of 1 ,1,2,2-tetrachloroethane, 1,2-dichloroethene (total), chloroform, 

benzo(b)fluoranthene, benzo(k)fluoranthene, dibenzo(a,h)anthracene, indeno(l,2,3-cd)pyrene, arsenic 

(filtered and unfiltered), barium (unfiltered), boron (filtered and unfiltered), and chromium (unfiltered) 

exceeded only the COPC screening levels. However, 1 ,1,2,2-tetrachloroethane, chloroform, methylene 

chloride, and the aforementioned PAHs were detected in less than 5 percent of the samplescollected. 

Concentrations of iron (filtered and unfiltered) exceeded COPC screening levels as well as the federal 

MCL. Aluminum (unfiltered) concentrations were in excess of the federal secondary MCL. However, 

aluminum and iron were not selected as COPCs; USEPA Region I does not advocate quantitative 

evaluation of exposure to these chemicals because the only available toxicity criteria for both chemicals 

are provisional reference doses based on allowable intakes rather than adverse effect levels. Sodium 

(filtered and unfiltered) was detected at maximum concentrations in excess of the state MCL. However, 

sodium, calcium, magnesium, and potassium were not selected as COPCs because these chemicals are’ 

considered to be essential nutrients. 

Maximum concentrations of 1,1,2,2-tetrachloroethane, methylene chloride, TCE, benzo(a)pyrene, 

benzo(b)fluoranthene, benzo(k)fluoranthene, bis(%ethylhexyl)phthalate, dibenzo(a,h)anthracene, 

indeno(l,2,3-cd)pyrene, antimony (filtered), cadmium (unfiltered), lead (unfiltered), manganese (filtered 

and unfiltered), and thallium. (filtered and unfiltered) detected in groundwater samples exceeded the 
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Connecticut remediation standards for groundwater protection. As previously noted, groundwater 

protection criteria specific to GB designated groundwater are not available; therefore, the groundwater 

protection criteria applicable for GA or GAA designated groundwater are used to protect existing 

groundwater regardless of the classification. This approach results in a conservative screening level 

assessment. 

Site-specific groundwater data were also compared to Connecticut remediation standards for surface 

water protection, yielding the following exceedances: benzo(a)pyrene, benzo(b)fluoranthene, 

benzo(k)fluoranthene, benzo(g,h,i)perylene, dibenzo(a,h)anthracene, indeno(l,2,3-cd)pyrene, arsenic 

(filtered and unfiltered), and cadmium (unfiltered). 

Of the selected COPCs, maximum concentrations of methylene chloride, bis(2-ethylhexy)phthalate, 

antimony, arsenic, barium, boron, chromium, manganese, and thallium were in excess of the maximum 

detected concentrations of these chemicals in off-site residential wells. Conversely, the concentrations of 

cadmium detected at Area A Wetland bedrock groundwater were below the concentration detected in off- 

site residential wells. 

2.4.6 Decision Tree 

The general decision tree for the evaluation of sites is provided in Figure l-2. The evaluation of Site 3 

using the decision tree approach is as follows: 

l Site 3 was investigated during the IAS, the Verification Step 1A Study, the Phase I and Phase II Rls, 

and two FFSs involving soil and sediments. The information collected during these investigations is 

sufficient to describe the site and its physical characteristics. 

i The Phase II RI concluded that an unknown source of VOCs was detected in the groundwater at Site 

3, the site poses noncarcinogenic risks to the site worker and older child trespasser, and notable 

detections of pesticides exist in site soil-and sediments. The Phase II RI recommended that the FS 

for this site should be revisited to focus on pesticides in soil and sediment, more sampling is required 

to delineate pesticide contamination and determine the origin of VOCs in groundwater, and finally, the 

debris associated with the OBDA should be removed. This debris was removed during the remedial 

installation of the cover system at the Area A Landfill. 

l The FS for soil and sediments at Site 3, which evaluated several remedial alternatives, was 

completed. The associated Proposed Plan was submitted; the preferred alternative consisted of 

dredging, on-site dewatering, off-site.disposal of sediment and soil, restoration of wetlands and 
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waterways, and monitoring. The ROD, signed in December 1997, indicated that the Navy should 

proceed with the selected remedial alternative at Site 3. 

l Further action is required at Site 3, as discussed in Section 2.4.7. 

2.4.7 Recommendations 

Site 3 was thoroughly investigated during previous investigations. In accordance with the ROD, signed in 

December 1997, all contaminated soil and sediments at this site will be removed and therefore will no 

longer be a potential source of contamination to the groundwater. 

Several VOCs, including chloroform, vinyl chloride and 1,2-dichloroethene (total), were found in samples 

collected from overburden wells (and to a lesser extent in bedrock wells) in the north-central and western 

areas of the site, especially along Triton Road. Therefore, it is recommended that additional groundwater 

sampling and analyses be performed in support of the Basewide Groundwater OU RI to determine the 

source and extent of the VOCs and the fate and transport processes affecting the VOCs in both the 

overburden and bedrock aquifers. 

In addition to the effort required for the VOC contamination, existing monitoring wells within the Area A 

Downstream site should be sampled and analyzed to verify that pesticides in the overlying soil and 

sediment are not impacting the groundwater. The groundwater samples should also be analyzed for TCL 

SVOCs and TAL metals to address the concerns brought up as a result of the screening level analysis. 

2.5 SITE 4 - RUBBLE FlL,L AREA AT BUNKER A86 

2.5.1 Site Description 

Bunker A86 is located at the end of a dirt road off, Wahoo Avenue in the north-central section of NSB-NLON. 

The Rubble Fill Area was located south of the Area A Landfill, near the landfill’s west end. Historical site 

features are shown on Figure 2-5. The location of the site in relationship to other NSB-NLON IRP sites is 

shown on Drawing 1. 

The Rubble Fill Area, which constituted Site 4, was located north of the dirt road and west of the bunker. 

The size of the site was approximately 25 feet in width by 60 feet in length. The site was on a wooded 

hillside that slopes to the north-northeast at a grade of approximately 40 percent. The IAS report indicated 

that discarded construction materials including concrete, asphalt, an electric motor, tar buckets, wood, and 

gravel were present at the site. As concluded in the IAS report, material had not been disposed at the site 

for more than 10 years prior to the date of the IAS (NEESA, 1982). 
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Atlantic personnel inspected the site on October 20, 1988 and noted that the majority of the material 

present at that time was construction debris (wood and concrete). Chemical containers found at the base 

of the fill during this inspection included an empty 5-gallon container of monothanolanine (labeled as a 

corrosive), an empty 5-gallon container of thorite (labeled as non-shrinking compound for patching 

concrete), and a 55-gallon drum of lubricating oil that was approximately 10 percent full. 

In early 1997, construction debris and contaminated soil and sediment were removed from the site as part 

of a time-critical removal action and incorporated into the Area A Landfill subgrade except for the wood 

debris, which was sampled and disposed off site. Subsequently, the Verification Sampling Report 

determined that the cancer risk associated with the site still exceeded USEPA’s target range. Therefore, 

in July 1997, the remaining contaminated soil was removed from Site 4, leaving only exposed bedrock. 

This completed the remedial action for the Rubble Fill Area at Bunker A86. 

2.5.2 Site lnvestiqations 

The following investigations and decision documents related to the Rubble Fill Area At Bunker A86 are 

discussed in the subsections that follow: 

l Final Initial Assessment Study (Envirodyne, 1983) 

l Phase I RI (Atlantic, 1992) 

l Phase II RI (B&R Environmental, 1997a) 

l Verification Sampling Report for Site 4 Removal Action (B&R Environmental, 1997b) 

l Action Memorandum for Site 4 - Rubble Fill Area at Bunker A86 (U.S. Navy, 1997d) 

2.5.2.1 Final Initial Assessment Study 

In 1982, Envirodyne Engineers performed an IAS at NSB-NLON as part of the NACIP program’. The 

purpose of this study was to identify and evaluate past waste disposal practices and to assess the 

potential for environmental impacts. Envirodyne reviewed installation records, interviewed long-term and 

former employees, toured the installation, and photographed sites as part of the IAS. 

Envirodyne identified 11 sites at NSB-NLON as having contained hazardous material; one was the 

Rubble Fill Area at Bunker A86 (Site 4). The IAS concluded that the source of contamination for this site 

was still present and potentially releasing contaminants to the environment. The IAS recommended that 

“No Dumping” signs be posted at the site. 
f--x 
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2.5.2.2 Phase I Remedial Investigation 

An investigation of 11 sites was completed at NSB-NLON by Atlantic Environmental Services from 1990 

through 1992. The Rubble Fill Area at Bunker A86 Site 4 was,one of the sites investigated. 

During the Phase I RI, five shallow soil samples were collected from the Rubble Fill Area to screen for 

potential releases from discarded construction materials and a drum partially filled with an oily liquid. 

Samples were collected from depths of 0 to 6 inches and 12 to 18 inches at each of two locations. Both 

of the shallow depth samples were analyzed for TCLP metals and TCLP PCBs, and one of the samples 

was also analyzed for TCL VOCs. Both of the 12- to 18-inch deep samples were analyzed for TCL, 

VOCs. A fifth sample (4SS3C), which was a composite of the two 0- to 6-inch samples, was also 

obtained and analyzed for TCL SVOCs, TCL pesticides/PCBs, and TAL metals (total). Sample locations 

are illustrated on Figure 2-5. 

The Phase I RI concluded that there are potential health risks associated with the Rubble Fill Area at 

Bunker A86 and that this site should proceed to Step II of the IRP. 

2.5.2.3 Phase II Remedial Investigation 

A Phase II RI at 13 sites at NSB-NLON was conducted by B&R Environmental from 1995’through 1997. 

The Rubble Fill Area At Bunker A86 Site 4 was one of the sites investigated. 

Four shallow wells and one deep well were installed north and east of the Rubble Fill Area during the 

Phase II RI. Two rounds of groundwater samples were collected; samples were collected from each of the 

five wells during each sampling round. All five samples from each round of sampling were analyzed for TCL 

VOCs, TCL SVOCs, and TAL metals (total and dissolved). In addition, all samples in the first round and 

three samples in the second round were analyzed for TCL pesticides/PCBs, and one sample in each round 

was analyzed for BOD, COD, TOC, oil and grease (hydrocarbon fraction), suspended solids, hardness, 

ammonia, and total phosphorus. 

Six soil samples were collected from four of the monitoring well borings and two test borings. Three of the 

samples were taken at a depth interval of 0 to 2 feet and three were coltected from deeper intervals. Seven 

additional surface soil samples (0- to 6-inch depth) plus one field duplicate were also collected. Most of the 

Phase II soil samples were collected outside the perimeter of the site (to the north and east). All soil 

samples were analyzed for TCL VOCs, TCL SVOCs, TCL pesticides/PCBs, and TAL metals (total). In 

addition, two soil samples (4TBl and 4TB2) were also analyzed for TCLP metals, and two soil samples 

(4MW2S and 4MW3S) were also analyzed for grain size distribution, moisture content, specific gravity, 

organic content, cation exchange capacity, pH, and TOC. 
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Two surface water samples (plus one field duplicate) and three sediment samples were also collected. 

These samples were collected at upslope (4SWISDl) and downslope (4SW/SD2) locations from a ditch that 

discharges to a larger swale. Surface water is’ present in the ditch and swale during, or immediately 

following, a precipitation event. Two rounds of sediment sampling were conducted at the downslope 

location. All sediment samples were analyzed for TCL VOCs, TCL SVOCs, TCL pesticides/PCBs, TAL 

metals (total), grain size distribution, moisture content, specific gravity, organic content, cation exchange 

capacity, pH, and TOC. Surface water samples were analyzed for TCL VOCs, TCL SVOCs, TCL 

pesticides/PCBs, and TAL metals (total and dissolved). Sample locations are shown on Figure 2-5. 

The Phase II RI concluded that the site may be contributing to the downslope presence of PAHs and 

metals but the extent of soil contamination is not known. In addition, a human health risk assessment 

showed that non-cancer risk for the site construction worker was above EPA acceptable levels. The RI 

report recommended that additional site characterization be conducted to determine the nature and 

extent of SVOC and metals contamination in sediment and soil at the Rubble Fill Area. 

2.5.2.4 Verification Sampling Report and Action Memorandum for Site 4 Removal Action 

A sampling program for the purpose of verifying contamination to be removed from the site was 

performed by B&R Environmental in early 1997. During this investigation, 16 surface soil samples were 

collected in the vicinity of Site 4 and analyzed for TCL SVOCs, TAL metals, and synthetic precipitation 

leaching procedure (SPLP) metals. The data collected from this investigation showed similar inorganic 

concentrations but higher concentrations of SVOCs than previous investigations. Subsequently, in July 

1997, construction debris and contaminated soil were removed from Site 4 and incorporated into the Area 

A Landfill subgrade, except for wood debris, which was sampled and disposed off site. This completed 

the clean-up action at the Rubble Fill Area at Bunker A86. 

2.5.3 Physical Characteristics 

This section presents a summary of site physical characteristics for the Rubble Fill Area at Bunker A86 site 

based on information generated during the Phase I and Phase II Rls. Topography and surface features, 

surface water, and soils no longer apply to the Rubble Fill Area since it has been placed under the cover 

system of the Area A Landfill as part of an interim remedial action at that site. See the Area A Landfill Site 

(Section 2.2.3) for current information on these characteristics. Historical geology and hydrogeology are 

discussed in the subsections that follow but may not be entirely applicable based upon the removal of all soil 

at the site down to bedrock. 
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2.5.3.1 Surrounding Topography and Surface Features 

See Section 2.2.3.1 under Site 2A - Area A Landfill 

2.5.3.2 Surface Water Features 

See Section 2.2.3.2 under Site 2A - Area A‘ Landfill 

2.5.3.3 Soil Characteristics 

Not applicable. All soils have been removed from the Rubble Fill Area at Bunker A86. 

2.5.3.4 Geology and Hydrogeology 

Geoloay 

The Rubble Fill Area was located on the northern flank of the central bedrock high that slopes downward 

toward the Area A Landfill and the Area A Wetland. Within the boundary of the Rubble Fill Area, the depth 

to bedrock was measured at 12 feet (boring 4TBl). Silty sand, gravel, and fly ash were identified during 

completion of the boring. Outside the Rubble Fill Area, the depth to bedrock ranges from 2.5 feet at well 

4MWl.S to 8.5 feet at well 4MW4D. The overburden consists of silty sand with traces of gravel (till). The 

bedrock surface elevation decreases toward the northeast, but the overburden thickness is locally irregular. 

Bedrock encountered in the 4MW4D boring consists of gneiss and granite, which has been identified as the 

Mamacoke Formation. 

Hvdroaeoloqy 

Groundwater was encountered in both the overburden and bedrock underlying the Rubble Fill Area. Due 

to the shallow depth to bedrock, the saturated thickness of the overburden was generally less than 5 feet, 

and at well 4MWlS, the water table is below the bedrock surface. Drawings 3 and 4 show groundwater 

contours for the Rubble Fill Area. Groundwater flows to the north-northeast following topography/bedrock 

surface slope toward the Area A Landfill and Area A Wetland. Well 4MWl S is screened in the bedrock. 

Wells 4MW2S, 4MW3S, and 4MW4S are screened partially in the overburden and mostly in the bedrock. 

Although the groundwater elevations at the 4MW4 well cluster apparently indicate a downward gradient 

between the shallow bedrock and deeper bedrock, an upward gradient actually exists. Accurate 

measurements of the water level in well 4MW4D could not be obtained during the Phase II RI in either 

March or August 1994 because of artesian conditions. Well 4MW4D is screened in the deeper bedrock, 

and the depth to water recorded from the reference elevation was 0.0 feet in both the March and August 
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1994 Phase II RI water-level measurement rounds since the well was flowing at the time of the 

measurements. Additional measurements were taken during November 1995 using an extension pipe on 

the flowing wells, and the resulting water levels that were obtained indicated that an upward gradient 

exists between the overburden and bedrock at this location. 

Based on the August 1994 Phase II RI round of water-level measurements, the hydraulic gradient across 

the site is approximately 0.21. Since no site-specific hydraulic conductivity values for the overburden or 

bedrock are available, groundwater flow velocity estimates were not generated for the Rubble Fill Area. 

2.5.4 Nature and Extent of Contamination 

Soil, groundwater, surface water, and sediment sampling was conducted at the Rubble Fill Area at Bunker 

A86 during the Phase I and Phase II Rls. Based upon the results of these investigations, the nature and 

extent of contamination of groundwater at the Rubble Fill Area at Bunker A86 are discussed in the following “**I .,,. I. .1 

subsection. The complete analytical database for groundwater is contained in Appendix A. Analytical 

results for soil and sediment samples will not be discussed because all soils and sediments at thjs site have 

been removed since the time of data collection and are therefore no longer a potential source of 

contamination for the groundwater at this site. Analytical results for surface water samples are also no 

longer applicable because removal of the soil and sediments from the site eliminated the ditch from where 

the surface water samples were collected. 

2.5.4.1 Groundwater 

Groundwater samples from both overburden and bedrock wells were collected at the Rubble Fill Area at 

Bunker A86. Wells 4MW2S, 4MW3S, and 4MW4S were each screened at an interval that spans both the 

overburden and bedrock aquifers. Groundwater samples collected from these wells are considered to be 

representative of the overburden aquifer for purposes of data evaluation. Table 2-l 5 presents descriptive 

statistics (i.e., frequency of detection, minimum and maximum concentrations, range of detection limits for 

nondetects, 95% UCL, and sample number and location associated with maximum concentration) and 

associated COPC screening criteria for each analyte detected at least once in groundwater samples 

collected from overburden wells at the Rubble Fill Area. Table 2-16 presents similar information for .^. ,) , I_ 

groundwater samples collected from bedrock wells at this site. Based upon the screening level 

assessment for the Rubble Fill Area at Bunker A86 (Section 2.5.5.3) and the procedures for the 

preparation of groundwater tag maps (Section 1.4.3.2), analytical results for primary COPCs in Rubble Fill 

Area overburden and bedrock groundwater samples are presented on Drawings 5 and 6, respectively 

(Volume II). 
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Overburden Wells 

Six groundwater samples were collected from three Rubble Fill Area overburden wells during Rounds 1 

and 2 of the Phase II RI. Chloroform was detected at a concentrations ranging from 3 ug/L to 11 pg/L in 

both groundwater samples collected from well 4MW3S and the groundwater sample collected during 

Round 1 of the Phase II RI from well 4MW4S. l,l,l-Trichloroethane (2 ug/L) and bromodichloromethane 

(1 ug/L) were detected in the groundwater sample collected from well 4MW2S during Round 2 of the 

Phase II RI. Methylene chloride (4 pg/L) and total xylenes (2 pg/L) were detected in the groundwater 

sample collected from well 4MW4S during Round 2 and Round 1, respectively, of the Phase II RI. As 

shown on Table 2-15, methylene chloride and total xylenes were also detected at these same 

concentrations in the off-site residential wells. No other VOCs were detected in groundwater samples 

collected from the Rubble Fill Area overburden wells. c 

As shown on Table 2-l 5, benzoic acid (0.6 us/L) and bis(2-ethylhexyl)phthalate (11 ug/L) were each 

detected in one of the six groundwater samples collected from Rubble Fill Area overburden wells. Bis(2- 

ethylhexyl)phthalate was also detected in one of the off-site residential wells at a concentration of 3 ug/L. 

No other SVOCs were detected in groundwater samples collected from the Rubble Fill Area overburden 

wells. It should also be noted that bis(2-ethylhexyl)phthalate is considered to be a common field and 

laboratory contaminant. 

As shown on Table 2-15, only four of the six groundwater samples collected from the overburden wells 

were analyzed for pesticides and PCBs. Heptachlor was detected at a concentration of 0.53 ug/L in the 

groundwater sample collected from well 4MW2S during Round 1 of the Phase II RI. No other pesticides 

or PCBs were detected. 

Eleven metals (barium, boron, cadmium, calcium, copper, lead, magnesium, manganese, potassium, 

sodium, and zinc) were detected in the unfiltered groundwater samples collected from the Rubble Fill 

Area overburden wells. With the exception of cadmium, these same metals plus antimony, iron, and 

thallium were detected in the associated filtered groundwater samples. All but three of the maximum 

concentrations were associated with samples collected from wells 4MW2S and 4MW4S. With the 

exception of lead, maximum concentrations of metals detected in filtered samples were relatively similar 

(i.e., at the same order of magnitude) as the maximum concentrations of respective metals detected in 

unfiltered samples. The maximum concentration of lead in unfiltered samples was approximately 15 

times greater than maximum concentration of lead detected in the filtered samples. Maximum 

concentrations of antimony and thallium in filtered groundwater samples exceeded concentrations of 

these respective metals detected in\ unfiltered groundwater samples from the off-site residential wells. 

119802/P 2-79 CT0 0312 



Rev. 1 
May 1999 

Analyses for total phosphorus and TSS were performed for the two groundwater samples collected from - 

well 4MW3S. In addition, analyses for hardness were performed for all six of the groundwater samples 

collected from overburden wells. Table 2-15 provides a summary of the results of these analyses. 

Bedrock Wells 

Four groundwater samples were collected from two Rubble Fill Area bedrock wells during Rounds 1 and 

2 of the Phase II RI. As shown on Table 2-16, five VOCs (4-methyl-2-pentanone, bromodichloromethane, 

carbon disulfide, chloroform, and methylene chloride) were detected in these groundwater samples. All 

five VOCs were detected at concentrations ranging from 1 ug/L to 9 ug/L in one or the other of the two 

groundwater samples collected from well 4MWlS, located southeast of the site and nearest to Bunker 

A86. The concentration of methylene chloride detected in this sample (8 ug/L) exceeded the 

concentration of this chemical detected in the off-site residential wells (4 us/L). Chloroform was detected 

at a concentration of 3 ug/L in the groundwater sample collected from well 4MW4D during Round 1 of the 

,Phase II RI. VOCs were not,detected in the groundwater samples collected from well 4MW4D during 

Round 2 of the Phase II RI. 

Benzoic acid (0.7 pg/L) and bis(2-ethylhexyl)phthalate (2 ug/L) were detected in the groundwater sample 

collected from well 4MWlS during Round 2 of the Phase II RI. This reported concentration for bis(2- 

ethylhexyl)phthalate is less than the concentration detected in one of the off-site residential wells (3 pg/L). 

No other SVOCs were detected in groundwater samples collected from the Rubble Fill Area bedrock 

wells. Pesticides and PCBs were also not detected in these samples. 

As shown on Table 2-16, the list of metals detected in the groundwater samples collected from Rubble Fill 

Area bedrock wells is similar to the list of metals detected in the Rubble Fill area overburden well 

samples. Aluminum, chromium, and vanadium, however, were also detected in the bedrock groundwater 

samples, in addition to the list of metals associated with the overburden groundwater samples. The 

concentrations of metals detected in groundwater samples collected from the bedrock wells were also 

relatively similar (i.e., at the same order of magnitude) to concentrations of respective metals detected in 

groundwater samples collected from the overburden wells. Maximum concentrations of chromium and 

thallium in unfiltered groundwater samples and of thallium in filtered groundwater samples exceeded 

concentrations of these respective metals detected in unfiltered groundwater samples from the off-site 

residential wells. 

Three of the four groundwater samples collected from Rubble Fill Area bedrock wells were analyzed for 

hardness. Reported results for this parameter ranged from 60 mg/L to 90 mg/L. 
f---3. 
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2.5.5 Data Evaluation 

This section summarizes data evaluation procedures performed for site data. A discussion of contaminant 

fate and transport, a summary of the historical HHRA(s) performed for the site, and a screening level 

assessment of site data are provided. 

2.5.5.1 Contaminant Fate and Transport 

Historically, runoff from the Rubble Fill Area was affecting sediments in the local drainageways. PAHs 

and phthalate esters were detected in the shallow soil samples (those less than 2 feet deep) and in the 

sediment samples collected downstream of the site. Detections of these compounds indicated’ 

contaminant transport from the site. PAHs and phthalates under most conditions are fairly insoluble and 

are transported primarily via erosion of soil particles by surface water runoff, with subsequent bulk 

movement of the soil particles downstream. 

Also, the detection of several VOCs in the soil, groundwater, and sediment at the site during previous 

investigations was indicative of a potential source area (the Rubble Fill Area) and transport (to 

groundwater and to sediment/surface water via groundwater discharge). The concentrations were 

typically low, and the soil and sediment samples contained similar types of chemicals and concentrations. 

The VOCs detected (ketones, monocyclic aromatics, and halogenated aliphatics) are typically not 

persistent compounds and are considered to be fairly soluble in comparison to the PAHs and phthalate 

esters. Therefore, transport of these compounds via runoff was considered to be a less likely scenario 

than movement to the water table and discharge to water bodies. However, based on the absence of any 

significant groundwater contamination, this was not considered an important migration pathway. 

Subsequent to the Phase II RI, all related site soilsand sediments were excavated to the top of bedrock, 

therefore eliminating the source of future contaminant migration. 

2.5.5.2 Summary of Human Health Risk Assessment 

The baseline risk assessment conducted during the Phase II RI for the Rubble Fill Area included 

consideration of two primary receptor groups: construction workers and older child trespassers. Dermal 

contact with groundwater during intrusive activities was considered to be a potential route of exposure for 

the construction worker. However, groundwater was not considered to be a potential medium for 

exposure for the older child trespasser. 

Noncarcinogenic risk estimates associated with exposure to groundwater were less than the USEPA 

acceptable level of one for the construction worker under the RME and CTE scenarios. This indicates 
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that exposure to chemicals detected in the groundwater at the Rubble Fill Area is not expected to produce 

adverse health effects for the construction worker under the defined exposure conditions. 

Incremental lifetime cancer risks associated with exposure to groundwater for the construction worker 

were less than the USEPA’s acceptable target risk range (1 E-6 to 1 E-4) and CTDEP’s target cancer risk 

(1 E-5) under both exposure scenarios. Therefore, the Phase II RI risk assessment concluded that the 

site poses little risk to human health. 

2.5.5.3 Screening Level Assessment 

COPCs at this site were selected using the risk-based COPC screening levels described in Section 1.42. 

All data collected during the Phase I and II Rls were used to select COPCs for groundwater. Maximum 

and 95% UCL chemical concentrations are presented in the summary tables. Although the maximum 

concentration of a chemical may exceed an associated criterion, the distribution of the chemical in the 

medium is also important with respect to decision making. Therefore, the 95% UCL chemical 

concentration was included to provide some information on the potential distribution of the chemical. In 

. addition, the summary tables for groundwater samples present the range of concentrations detected in 

off-site residential wells for each detected chemical to enable comparisbn of site groundwater data with 

groundwater data collected from wells unaffected by the site. A brief narrative of the findings of this n 

qualitative analysis is provided in the remainder of this section. 

The following parameters were selected as COPCs for the Rubble Fill Area at Bunker A86 overburden 

groundwater, based upon the COPC screening analysis presented on Table 2-l 5: 

l Chlorinated aliphatic hydrocarbons (bromodichloromethane and chloroform) 

l SVOCs [bis(2-ethylhexyl)phthalate] 

l Pesticides (heptachlor) 

. lnorganics (antimony, cadmium, lead, and thallium). 

Based upon the procedures for the preparation of groundwater tag maps (Section 1.4.3.2), analytical 

results for the primary overburden groundwater COPC (lead) associated with Rubble Fill Area overburden 

groundwater samples are presented on Drawing 5 (Volume II). 

Maximum concentrations of bis(2-ethylhexyl)phthalate, heptachlor, antimony (filtered), cadmium 

(unfiltered), and thallium (filtered) exceeded the COPC screening level, the federal MCL, and the state 

MCL. Of these three criteria, maximum concentrations of bromodichloromethane and chloroform 

exceeded only the COPC screening level. The maximum concentration of lead (unfiltered) was in excess 

of the federal MCL. 

;-, 
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Sodium (filtered and unfiltered) was detected. at maximum concentrations in excess of the state MCL. 

However, sodium, calcium, magnesium, and potassium were not selected as COPCs because these 

chemicals are considered to be essential nutrients. 

Maximum concentrations of bromodichloromethane, chloroform, bis(2-ethylhexyl)phthalate,’ heptachlor, 

antimony (filtered), cadmium (unfiltered), lead (unfiltered), and thallium (filtered) detected in groundwater 

samples exceeded the Connecticut remediation standards for groundwater protection. Groundwater 

protection criteria specific to GB designated groundwater are not available; therefore, the groundwater 

protection criteria applicable for GA or GAA designated groundwater are used to protect existing 

groundwater regardless of the classification. This approach results in a conservative screening level 

assessment: 

Site-specific groundwater data were also compared to Connecticut remediation standards for surface 

water protection, yielding the following exceedances: heptachlor, cadmium (unfiltered), and lead 

(unfiltered). 

Of the selected COPCs, maximum concentrations of bis(2-ethylhexyl)phthalate and thallium in 

overburden groundwater at the Rubble Fill Area at Bunker A86 exceeded detected concentrations of 

these chemicals in off-site residential wells. Conversely, the maximum concentrations of cadmium and 

lead were below the maximum detected concentrations of these metals in unfiltered groundwater samples 

from the off-site residential wells. 

The following parameters were selected as COPCs for the Rubble Fill Area at Bunker A86 bedrock 

groundwater based upon the COPC screening analysis presented on Table 2-l 6: 

l Chlorinated aliphatic hydrocarbons (bromodichloromethane, chloroform, and methylene chloride) 

l lnorganics (cadmium, manganese, and thallium). 

Based upon the procedures for the preparation of groundwater tag maps (Section 1.4.3.2), analytical 

results for the primary bedrock groundwater COPC (manganese) associated with Rubble Fill Area 

bedrock groundwater samples are presented on Drawing 6 (Volume II). 

Maximum concentrations of methylene chloride and thallium (filtered and unfiltered) exceeded the COPC 

screening level, the federal MCL, and the state MCL. Of these three criteria, maximum concentrations of 

bromodichloromethane, chloroform, and cadmium (filtered) exceeded only the COPC screening level. 

The maximum concentration of manganese (unfiltered) was in excess of the federal MCL. J 
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Concentrations of iron (unfiltered) exceeded both COPC screening level and the federal MCL. Aluminum 

(unfiltered) was detected at a maximum concentration in excess of the federal secondary MCL. However, 

iron and aluminum were not selected as COPCs; USEPA Region I does not advocate quantitative 

evaluation of exposure to these chemicals because the only available toxicity criteria for both chemicals 

are provisional reference doses based on allowable intakes rather than adverse effect levels. Sodium .” 

(filtered and unfiltered) was detected at maximum concentrations in excess of the state MCL. However, 

sodium, calcium, magnesium, and potassium were not selected as COPCs because these analytes are 

considered to be essential nutrients. 

Maximum concentrations of bromodichloromethane, chloroform, methylene chloride, manganese 

(unfiltered), and thallium (filtered and unfiltered) detected in groundwater samples from bedrock wells 

exceeded the Connecticut remediation standards for groundwater protection. As previously noted, 

groundwater protection criteria specific to GB designated groundwater are not available; therefore, the 

groundwater protection criteria applicable for GA or GAA designated groundwater are used to protect 

existing groundwater regardless of the classification. This approach results in a conservative screening 

level assessment. 

None of the detected analytes were present at concentrations in excess of the Connecticut remediation 

standards for protection of surface water. 

The maximum concentrations of methylene chloride and thallium in bedrock groundwater at the Rubble 

Fill Area at Bunker A86 exceeded detected concentrations of these chemicals in unfiltered groundwater 

samples from off-site residential wells. Conversely, the maximum concentrations of cadmium and 

manganese in bedrock groundwater samples at Site 4 were less than the maximum detected 

concentrations of these respective metals in unfiltered groundwater samples from the off-site residential 

wells. 

2.5.6 Decision Tree 

The general decision tree for the evaluation of sites is provided in Figure l-2. The evaluation of Site 4 

using the decision tree approach is as follows: 

l The Rubble Fill Area at Bunker A86 was investigated during the IAS, the Phase I and Phase II Rls, 

and a Verification Sampling Investigation. The information collected during these investigations is 

sufficient to describe the site and its physical characteristics. . 
,f---l 
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l Both the Phase I and Phase II Rls concluded that there are health risks associated with this site. The 

Phase II RI findings indicated that this site may be contributing to the downslope presence of PAHs 

and metals in soils but the extent of contamination was not known. The RI report recommended that 

additional site characterization be conducted to determine the nature and extent of SVOC and metals 

contamination in the sediments and soil at Site 4. 

l In early 1997, construction debris and contaminated soil and sediment were removed from the site as 

part of a time-critical removal action and incorporated into the Area A Landfill subgrade, except for the 

wood debris, which was sampled and disposed off site. Subsequently, the Verification Sampling 

Report determined that the cancer risk associated with the site still exceeded EPA’s target range; 

therefore, in July 1997, the remaining contaminated soil was removed from Site 4, leaving only 

exposed bedrock. This completed the remedial action for the Rubble Fill Area at Bunker A86. 

l Further limited action is anticipated at Site 4 as discussed in Section 2.5.7. 

2.5.7 Recommendations 

Site 4 was thoroughly investigated during four previous investigations. A removal action was completed 

for the soil, sediment, and debris at this site in 1997. Since a groundwater monitoring program will soon 

be implemented in conjunction with the cover system at the Area A Landfill and that program will include 

sampling points within and downgradient of the former Rubble Fill Area at Bunker A86, additional 

sampling activities at this site in support of the Basewide Groundwater OU RI should be coordinated with 

that monitoring program. 

2.6 SITE 5 - HAZARDOUS WASTE STORAGE FACILITY AT BUNKER A85 

2.6.1 Site Description 

Site 5 consists of the hazardous waste storage facility at Bunker A-85. Since the 198Os, this site has 

been used as a RCRA hazardous waste holding facility for permanent storage of RCRA-type hazardous 

materials. The site is located approximately 300 feet southeast of the Rubble Fill Area at Bunker A86 and 

east of Wahoo Avenue. The site is shown on Drawing 1. 

2.6.2 Site lnvestinations 

The following investigations related to the Hazardous Waste Storage Facility at Bunker A85 are 

discussed in the subsections which follow: 
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l Final Initial Assessment Study (Envirodyne, 1983) 

l RCRA Closure Plan (Foster W heeler, 1998) 

2.6.2.1 Final Initial Assessment Study 

Site 5 was evaluated during the IAS for NSB-NLCN that was conducted in March 1983. No sampling 

activities were conducted as part of the study. The study’s recommendation for this site was to not 

pursue further investigation of the site because, at the time of the IAS study, the site was operational. 

The site continues to be operational under the RCRA program and therefore is not subject to the 

CERCLA investigative recommendations as outlined in this EDSR. 

f-3 

2.6.2.2 Draft RCRA Closure Plan 

A RCRA closure plan for Site 5 was completed by Foster Wheeler Environmental Corporation in August 

1998. The purpose of the closure plan was to properly close the interim hazardous storage facility in 

accordance with federal and CTDEP RCRA regulations. The structure to be closed include a reinforced 

concrete bunker, eight wooden storage sheds, a silver recovery area, and paved outside areas in the 

vicinity of these structures. As part of the closure plan site characterization sampling (i.e., 36 soil samples 

and 2 crushed concrete samples) and analyses were performed to determine contaminants of concern. 

Samples were analyzed for TCL VOCs, TCL SVOCs, TCL pesticides/PCBs, TAL metals, TPH, cyanide, 

and sulfide. 

T-3. 

This sampling program was followed by a second sampling phase to determine the horizontal and vertical 

extent of contamination. The soil sampling was performed using 20-foot-by-50-foot grid approach with 

additional borings advanced in a lo-foot-by-25foot grid to further define contamination. Samples were 

analyzed for TPH (both field screening and fixed-base lab testing), TCL SVOCs, TCL pesticides/PCBs, 

and arsenic. The analytical results were screened against applicable federal and CTDEP criteria. Based 

upon the sampling and screening results, the Navy intends to complete clean closure of the site by 

removing approximately 3,000 cubic yards of contaminated soil. 

2.6.3 Phvsical Characteristics 

This section presents a summary of site physical characteristics for the Hazardous Waste Storage Facility 

at Bunker A85. Topography and surface features, surface water, soils, geology, and hydrogeology are 

discussed in the subsections that follow. 
,_‘/ __ 
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2.6.3.1 Surrounding Topography and Surface Features 

The ground surface in the vicinity of Site 5 has an approximate 40 percent slope from the central bedrock 

high to the north-northeast toward the Area A Wetland, according to the contours on Drawing 2. Within 

the site boundaries, the ground elevation ranges between 170 and 180 feet msl. Bedrock is exposed 

downslope of the site. 

2.6.3.2 Surface Water Features 

Surface drainage from the Hazardous Waste Storage Facility follows topography, flowing north-northeast 

toward the Area A Landfill and Area A Wetland. 

2.6.3.3 Soil Characteristics 

The SCS Soils Map (SCS, 1983) classifies the soil at the Hazardous Waste Storage Facility as the Hollis- 

Charlton-Rock complex. This soil is defined as stones and boulders intermingled with a dark, fine, sandy 

loam. Bedrock outcrops are prevalent. 

2.6.3.4 Geology and Hydrogeology 

Geoloqy 

The Hazardous Waste Storage Facility is located on the northern flank of the central bedrock high that 

slopes downward toward the Area A Landfill and the Area A Wetland. The bedrock surface elevation 

decreases toward the northeast, but the overburden thickness is locally irregular. 

Hvdroqeoloqv 

Drawings 3 and 4 show groundwater contours for the Hazardous Waste Storage Facility for the 

overburden groundwater and bedrock groundwater, respectively. Groundwater flows to the north- 

northeast following topography/bedrock surface slope toward the Area A Landfill and Area A Wetland. 

2.6.4 Nature and Extent of Contamination 

Since this site is currently being closed under RCRA and all contaminated media will be removed, the 

nature and extent of contamination will not be discussed in this EDSR. 

i 
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2.6.5 Data Evaluation 

Since this site is currently being closed under RCRA and all contaminated media will be removed, no data 

evaluation tasks will be completed in this EDSR. 

2.6.6 Decision Tree 

The general decision tree for the evaluation of sites is provided in Figure l-2. The evaluation of Site 5 

using the decision tree approach is as follows: 

l Data was obtained for the Hazardous Waste Storage Facility at Bunker A85 under RCRA. 

l The site is presently being closed under the RCRA program. 

l No further action is required for Site 5 under CERCLA. Further information is discussed in Section 

2.6.7. 

2.6.7 Recommendations 

A thorough RCRA closure investigation of Site 5 was recently conducted by the Navy following federal 

and CTDEP RCRA guidelines. The results of the investigation showed that contaminants were present at 

the site in excess of applicable criteria. The Navy intends to remediate approximately 3,000 cubic yards 

of contaminated soil as part of the closure plan for the site. Since the site will be closed in accordance 

with RCRA regulations, it is recommended that no further action take place at this site under CERCLA. 

2.7 SITE 7 1 TORPEDO SHOPS 

2.7.1 Site Description 

The Torpedo Shops site is located in the northern portion of NSB-NLON on the northern side of Triton 

Avenue. Figure 2-6 shows the general site arrangement. The site location with respect to’other IRP sites 

at NSB-NLON is shown on Drawing 1. The site is bordered on the east and north by 60-foot-high 

bedrock cliffs. The remainder of the site slopes to the southwest. An earthen berm extends along the 

base of the eastern portion of the exposed rock face. Three buildings (325, 450, and 477) exist at the 

site. 

Building 325 is a torpedo overhaul facility. It was built in 1955 and had an on-site septic system until 

1983, when all plumbing facilities were connected to sanitary sewers. The original septic leach field for 

Building 325 is located southwest of the building, adjacent to Triton Road. This leach field became 

clogged in 1975 and was abandoned. A new leach field (south leach field) was constructed next to the 
./----I. 

original leach field and was used until sanitary sewers were installed in 1983. 
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Atlantic personnel performed a visual inspection of Building 325 on March 20, 1989. According to 

interviews with on-site personnel, a variety of fuels, solvents, and petroleum products have been used in 

the building. Otto Fuel II [which is comprised of propylene glycol dinitrate (76 percent), 

2-nitrodiphenylamihe (1.5 percent), and di-n-butyl sebacate (22.5 percent) and produces hydrogen 

cyanide when burned], high-octane alcohol (190 proof grain alcohol), and TH-Dimer (jet rocket fuel) were 

observed in maintenance areas. Solvents including mineral spirits, alcohol, and 1 ,l ,l -trichloroethane, as 

well as petroleum products such as motor oil and grease, were used in this building. A sink in one area 

was previously used for film development, and another sink was used for the overhaul of alkaline 

batteries. This plumbing drained into the on-site septic system until 1983. A maintenance area has a 

shallow sump that is covered with a flush-mounted steel grating. The area surrounding this sump was 

previously a washdown/blowdown area for weapons. It is not known where this sump drains, although 

there is a fair probability that it drains into the south leach field. Two underground No. 2 fuel oil tanks are 

located on the southern side of this building. A third tank, which was located above ground adjacent to 

the building, was used for temporary storage of No. 2 fuel oil but, based on field reconnaissance, had 

been removed as of March 15,1995. 

A smaller building attached to the east side of Building 325 was also inspected by Atlantic personnel. It 

was previously used as an assembly shop for torpedoes and was a paint shop at the time of the 

inspection. A storage closet in this building included containers of 1 ,l ,l-trichloroethane and methyl ethyl 

ketone (2-butanone). Drums and cylinders were stored outside on the eastern side of this building. The 

vessels were labeled as containing propane, isobutane, 2-butanone, xylot, methylene chloride, propellant, 

and zinc chromate. An addition to the northern side of Building 325 was under construction at the time of 

the Atlantic inspection and has since been completed. This building is used as a torpedo shop. 

Building 450 is the primary MK-48 torpedo overhaul/assembly facility. It was built in 1974 and was served 

by its own septic. system until 1983, when it was connected to sanitary sewers. Only domestic 

wastewater from toilets, lavatories, and showers in Building 450 had been directed to the septic field 

(north leach field). Torpedo overhaul/assembly operations of Building 450 generate fuels, solvents, and 

petroleum products as wastes. An Otto fuel and seawater mixture is drained from the torpedoes, which 

are then replenished with fresh fuel. The IAS report indicated that Building 450 generates approximately 

3,000 gallons of Otto fuel wastewater per month. This building was constructed with a waste collection 

system that collected waste products from floor drains and discharged to an underground waste 

tank/sump with a capacity of approximately 1,500 gallons. The waste tank was pumped periodically and 

the contents were disposed off site. Otto fuel product was previously stored in a 4,000-gallon 

underground tank south of Building 450. 
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Building 477, approximately 65 feet east of Building 450, was formerly used to store Otto fuel in drums. 

On-site personnel report that solvents including 1 ,l ,l -trichloroethane, TCE, toluene, mineral spirits, 

alcohol, and bulk freon have been used at this facility. Petroleum products including TL-250 motor oil and 

hydraulic fluid have also been used in this building for torpedo maintenance. In the past, only domestic 

waste water from toilets, lavatories, and showers in Building 450 was directed to the septic field (north 

system). 

Atlantic personnel performed a site inspection of Building 450 on March 20, 1989. The former septic 

leach field is located southwest of this building in a flat, elevated area. The hazardous waste sump was 

no longer in use and, reportedly, was decommissioned in 1987. It was replaced with three 1 ,OOO-gallon 

above-ground tanks located south of the building. The floor drains were sealed and replaced with a new 

system for pumping waste products. to the new tanks. A 4,000-gallon above-ground Otto fuel storage 

tank replaced the previous tank and is located south of the building. No construction is planned for the 

immediate future at Building 450. 

2.7.2 Site lnvestiqations 

The following investigations and decision documents related to the Torpedo Shops are discussed in the 

subsections that follow: 

l Phase I RI (Atlantic, 1992) 

l Site Characterization Report for OT-10, Building 325, and Building 89 (B&R Environmental, 1996c) 

l Phase II RI (B&R Environmental, 1997a) 

,/7 

2.7.2.1 Phase I Remedial Investigation 

An investigation of 11 sites was completed at NSB-NLON by Atlantic Environmental Services, from 1990 

through 1992. The Torpedo Shops Site 7 was one of the sites investigated. 

The Phase I RI for this site focused primarily on subsurface soils because the source being investigated 

at that time was the subsurface leach fields. The investigation began with a soil gas survey of the area 

surrounding Buildings 450 and 325. These results were used to guide the installation of monitoring wells 

and the collection of soil samples from the well and test borings. 

. 
Three monitoring wells were installed, including an upgradient bedrock well (7MWl) and an overburden 

well (7MW2 and 7MW3) in each leach field area. Well 7MWl was installed in bedrock as a result of the 

shallow depth to bedrock in the area. Cne groundwater sample was collected from each of the 6-x 

monitoring wells. A field duplicate was also collected from 7MWl. The groundwater samples were 
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analyzed for TCL VOCs, TCL SVOCs, TCL pesticides/PCBs, and TAL metals (total). The field duplicate 

was not analyzed for pesticides/PCBs. 

\ 

One surface (from a depth of less than 2 feet) and nine subsurface soil samples including one field 

duplicate were collected from the three monitoring well borings and six additional test borings. All soil 

samples were analyzed for TCL VOCs, TCL SVOCs, TCL pesticides/PCBs, TAL metals (total), and TCLP 

metals. 

One sediment sample and one surface water sample were also collected west (downstream) of the 

buildings and analyzed for TCL VOCs, TCL SVOCs, TCL pesticides/PCBs, and TAL metals (total). All 

sampling locations are shown on Figure 2-6. 

The Phase I RI concluded that there are negligible health risks associated with the Torpedo Shops and 

that this site should proceed to Step II of the IR Program. 

2.7.2.2 Site Characterization Report for OT-10, Building 325 and Building 89 

In 1995, B&R Environmental performed an investigation to determine whether the two fuel oil tanks 

(ROl Rl and R02) at Building 325 in the Torpedo Shop Area had impacted the soil surrounding the site. A 

secondary objective of the investigation was to install permanent leak detection systems at Building 325 

so that environmental conditions at the site could be monitored over the lifetime of the tanks. Data from 

the investigation were used to support closure of Tank ROlRl and to establish that Tank R02 was 

operating properly and could remain in service. 

During the investigation, 11 soil samples and four groundwater samples were collected and analyzed for 

BTEX and TPH. Soils around Tank ROlRl that were contaminated with TPH and exceeded the direct 

exposure clean-up standard of 500 mg/kg were excavated and removed at Building 325. The soils were 

replaced with clean sand and gravel fill. The investigation concluded that no further action was necessary 

at this site; however, continued monitoring of the groundwater was suggested. 

2.7.2.3 Phase II Remedial Investigation 

A Phase II RI at 13 sites at NSB-NLON was conducted by B&R Environmental from 1995 through 1997. 

The Torpedo Shops Site 7 was one of the sites investigated in this second-phase RI. 

Soil sampling conducted during the Phase II RI was expanded to cover the entire area surrounding the 

three buildings, as well as the area downgradient of the buildings and their associated leach fields. As 

with the Phase I RI, the Phase II RI began with a soil gas survey. Forty-five soil gas samples were 
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successfully collected from a gridded area surrounding Buildings 325 and 450. All samples were field 

screened for acetone, benzene, freon 113, m- and p-xylenes, o-xylenes, toluene, PCE, and TCE. Soil 

sampling locations were then selected to collect confirmatory samples for the soil gas survey and to 

expand on the Phase I RI. Nineteen soil samples and two duplicates were obtained during the Phase II 

RI; six surface soil samples (from depths of less than 2 feet) and 13 subsurface soil samples (from depths 

of greater than 2 feet) were collected from eight monitoring wells and nine test borings. Samples 

collected from depth intervals that began in the 0- to 2-foot range (e.g., 0 to 3 feet or 1 to 3 feet) were 

considered surface soils. 

Eight shallow overburden monitoring wells and three bedrock wells were installed during the Phase II RI. 

Each of the new wells and three previously installed wells were sampled during two rounds of sampling. 

Fifteen samples (including one field duplicate sample) were collected during each sampling round. All 30 

groundwater samples were analyzed for TCL VOCs, TCL SVOCs, and TAL metals (total and dissolved). 

In addition, seven samples were analyzed for TPH, and eight samples were analyzed for BOD, COD, 

TOC, oil and grease- (hydrocarbon fraction), hardness, suspended solids, ammonia, and total 

phosphorus. 

A downstream surface water sample (7SWl) and two sediment samples (7SD2 and 7SD3) were collected 

during the Phase II RI. 7SD2 was the most upstream sediment sample, followed by 7SD3. These 

samples were analyzed for TCL VOCs, TCL SVOCs, TCL pesticides/PCBs, and TAL metals (total). In 

addition, the two sediment samples were analyzed for grain size distribution, moisture content, specific 

gravity, organic content, cation exchange capacity, pH, and TOC. All sample locations are shown on 

Figure 2-6. 

The results of the Phase II RI showed that notable detections of contamination were found in soil and 

groundwater near the abandoned leach field. In addition, a human health risk assessment showed that 

non-cancer risks were below acceptable levels except for the construction worker and future resident, and 

cancer risks were below acceptable levels except for the future ,resident. The Phase II RI recommended 

that further characterization of the Torpedo Shops should be completed prior to determining whether or 

not the site should proceed to the FS stage. 

2.7.3 Physical Characteristics ;. . I I. 

This section presents a summary’ of site physical characteristics for the Torpedo Shops based on 

information generated during the Phase I and Phase II Rls. Topography and surface features, surface 

water, soils, geology, and hydrogeology are discussed in the subsections that follow. 
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2.7.3.1 Surrounding Topography and Surface Features 

Drawing 2 shows the topography and surface features of the Torpedo Shops. The Torpedo Shops site is 

surrounded on the north and east by an exposed bedrock cliff. The steep bedrock cliff is the result of 

quarry activity along the northern bedrock high. The ground surface slopes gently to the southwest. 

There is an earthen berm along the eastern boundary of the site. 

Three buildings are located within the fenced area that encompasses the Torpedo Shops. Buildings 450 

and 477 are located at an approximate ground elevation of 60 feet msl. Building 325 is located at a 

slightly lower ground elevation of approximately 50 feet msl. According to the Phase I RI report (Atlantic,, 

1992), an addition was constructed on the northern side of Building 325. There are drainage swales on 

the southern side of Buildings 325 and 450. On the southern side of Building 450, there are three 1 ,OOO- 

gallon above-ground waste storage tanks and one 4,000-gallon above-ground Otto fuel storage tank. 

. 
2.7.3.2 Surface Water Features 

Surface runoff from the Torpedo Shops flows southwestward to drainage swales and storm sewers 

located on the southern side of Buildings 325 and 450. Runoff contained by the berm, as well as the 

storm sewer system, drains through culverts under Triton Avenue into the Area A Downstream 

Watercourses and eventually into the Thames River. 

2.7.3.3 Soil Characteristics 

The SCS Soils Map (SCS, 1983) classifies the soil at the Torpedo Shops as Udorthents-Urban land. This 

soil type is defined as excessively drained to moderately drained soils that have been disturbed by cutting 

and filling. The area within and outside the Torpedo Shops has a history of quarrying and filling activity. 

Native soils have been replaced by fill. 

2.7.3.4 Geology and Hydrogeology 
, 

Geoloqv 

The geology of the Torpedo Shops consists of a southwestward-thickening wedge of overburden 

materials overlying metamorphic bedrock. The surficial deposits underlying the Torpedo Shops site 

consist of fill material that varies in thickness from 2 to 10 feet. The fill consists primarily of sand and 

gravel. The fill either lies directly on bedrock (in the northeastern portion of the site) or is underlain by up 

to 30 feet of silty sand (along the southwestern edge of the site). The Torpedo Shops area has a history 

of quarrying and filling; therefore, the silty sand is naturai alluvium. 
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The Torpedo Shops area is bordered to the north and east by a steep bedrock escarpment. In the 

northeastern portion of the site, the bedrock surface is relatively flat and has a mild slope toward the 

southwest. The bedrock surface in this area has been altered by quarry activity. Overburden thickness is 

typically less than 6 feet in this area (7TB8, 7TB9, 7TB10, 7TBl2, 7TBl3, 7MW7S, and 7MW2D). 

Southwest of 7MW7S and 7MW2D and southeast of 7TB10, the bedrock slopes to the west and 

southwest more steeply from elevations of 40 to 45 feet msl to elevations of 15 to 20 feet msl. The 

overburden thickness increases to 30 to 40 feet in this area (7TBl5, 7MW3D). 

The bedrock at the Torpedo Shops has been identified as the Mamacoke Formation. The bedrock 

surface between 7MWl D and 7MW7S slopes at a grade of approximately 2 percent. The’ bedrock 

surface between 7MW7S and 7MW3D slopes at a steeper grade of approximately 14 percent. 

Hvdroqeoloay 

Groundwater was encountered in both the overburden and bedrock underlying the Torpedo Shops. 

Depths to groundwater average less than 10 feet across the site. Within the overburden, the water table 

was generally encountered near the fill/alluvium interface, where both units were present. Drawing 3 

shows the overburden groundwater flow pattern across the Torpedo Shops. The general direction of 

shallow groundwater flow is to the west-southwest, toward the Area A Downstream Watercourses. 

Groundwater flow directions in the shallow bedrock, based on data from wells 7MWl D, 7MW2D, 7MW4S, 

7MW5D, and 7MW7S, which are screened in the bedrock, are to the west and southwest (Drawing 4). In 

the overburden, the hydraulic gradient across the site is approximately 0.015. Within the bedrock, the 

flow gradient appears to be slightly higher, at 0.02. 

/---“-. 

Downward vertical gradients were consistently observed at the Torpedo Shops. Well clusters 7MW2S/2D 

(alluvium/bedrock), 7MW3S/3D (combined fill and alluvium/deep alluvium), and 7MW5S/5D (combined 

overburden and bedrock/deeper bedrock) all had downward vertical gradients, indicating that the Torpedo 

Shops area is a local recharge area for groundwater. 

During the Phase I RI, a slug test was performed at the 7MW2S well. The estimated hydraulic 

conductivity based on this slug test was 10.7 feet/day. Assuming a hydraulic gradient of 0.015 and a 

porosity of 0.30, the estimated groundwater seepage velocity in the alluvium at the site is 0.5 feet/day. 

The value of hydraulic conductivity is slightly higher than most values estimated for the alluvium at other 

sites investigated during the Phase II RI; therefore, the seepage velocity may be somewhat 

overestimated. 
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2.7.4 Nature and Extent of Contamination 

Soil, sediment, groundwater, and surface water sampling was conducted at the Torpedo Shops site 

during the Phase I and Phase II Rls and the Site Characterization. A soil gas survey was also conducted 

during the Phase I RI. Based upon the results of these investigations, the nature ‘and extent of 

contamination of the soil and groundwater at the Torpedo Shops are discussed on a matrix-specific basis 

in the following subsections. Historical analytical results for sediment and surface water samples will not 

be discussed since the results indicate that existing levels of contamination in these media are generally 

not expected to impact the groundwater at this site. Analytical results from the soil gas survey will not be 

discussed because these data do not provide information applicable to the impact of contamination in 

soils on groundwater. In addition, analytical results from the analysis of the soil sample collected from 

boring B325-MW02 are not included because the soil in this area was excavated as part of a removal action 

that was completed as a result of the site characterization. The complete analytical database for soil and 

groundwater samples is contained in Appendix A. 

2.7.4.1 Soil 

Table 2-17 presents 

concentrations, range 

descriptive statistics (i.e., frequency of detection, minimum and maximum 

of detection limits for nondetects, 95% UCL, and sample number and location 

associated with maximum concentration) and associated COPC screening criteria for each analyte 

detected at least once in soil samples collected from the Torpedo Shops site. Table 2-l 8 presents similar 

information for TCLP results. Based upon the screening level assessment for the Torpedo Shops 

(Section 2.7.5.3). and the procedures for the preparation of soil tag maps (Section 1.4.3.1), analytical 

results for primary COPCs in Torpedo Shops soil samples and associated TCLP leadhates are presented 

on Drawing 8 in Volume II of this report. 

Nine VOCs, including three chlorinated aliphatics, three monocyclic’ aromatics, two ketones, and carbon 

disulfide, were detected in the soil samples. Most were detected infrequently at relatively low 

concentrations. Methylene chloride, a common laboratory contaminant, was detected most frequently (in 

14 of 27 samples) at concentrations ranging from 0.003 mg/kg to 0.42 mg/kg. Benzene, toluene, and 

total xylenes were each detected in from one to six of 37 samples at concentrations ranging from 

0.0005 mg/kg to 0.011 mg/kg. 1,1 -Dichldroethene, 2-butanone, acetone, carbon disulfide, and PCE were 

each detected in from one to five of 27 samples. With the exception of acetone, which was detected at a 

maximum concentration of 0.17 mg/kg, these VOCs were detected at concentrations ranging from 

0.003 mg/kg to 0.032 mg/kg. 

Twenty-five SVOCs, including 17 PAHs, four phthalate esters, 4-methylphenol, benzoic acid, carbazole, 

and dibenzofuran, were detected in soil samples collected from the Torpedo Shops site. As shown on 
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Table 2-17, PAHs were detected most frequently and, with one exception, at the greatest concentrations. 

Reported concentrations of PAHs ranged from 0.018 mg/kg (fluoranthene) to 4.3 mg/kg (phenanthrene). 

Diethyl phthalate was detected at a concentration of 14 mg/kg in the soil sample collected a depth interval 

of 1 to 3 feet bgs from boring 7MW7S, located along the drainage swale south of Building 450. Maximum 

concentrations of nine SVOCs (all PAHs) were associated with the soil sample collected from a depth 

interval of 1 to 3 feet bgs from test boring 7TBl0, located south of Building 325. Maximum concentrations 

of an additional nine SVOCs were associated with the soil sample collected from a depth interval of 1 to 3 

feet bgs from well boring 7MW4S, located near the southeastern corner of Building 325. 

As shown on Table 2-17, eight pesticides and one PCB were detected in the Torpedo Shops soil 

samples. 4,4’-DDT and its breakdown products, 4,4’-DDD and 4,4’-DDT, were detected most frequently, 

with each being detected in four or five of 23 samples. Concentrations of these three pesticides ranged 

from 0.0044 mg/kg to 0.21 mg/kg. Aroclor-1254 was detected in a single soil sample, collected at a depth 

interval of 2 to 4 feet bgs from well boring 7MW2S, at a concentration of 0.66 mg/kg. Endrin ketone 

(0.0068 mg/kg), heptachlor (0.0047 mg/kg), and methoxychlor (0.032 mg/kg) were detected in the soil 

sample collected from a depth interval of 1 to 3 feet bgs from well boring 7MW4S, located near the 

southeastern end of Building 325. The remaining two pesticides (endosulfan sulfate and endrin 

aldehyde) were each detected in two samples at concentrations ranging from 0.0055 mg/kg to 

0.035 mg/kg. 

As shown on Table 2-l 7, 23 metals were detected in the Torpedo Shops soil samples, although mercury, 

selenium, and thallium were each detected in from only one to five of 27 samples. Maximum 

concentrations of 11 metals were detected in the soil sample collected from a depth interval of 5 to 7 feet 

bgs from well boring 7MW6S, located along the western side of Building 325. 

TCLP extraction followed by analysis for metals was performed for IO soil samples collected from the 

Torpedo Shops site. In addition, the TCLP leachate of one of these samples was also analyzed for TCLP 

organics (VOCs, SVOCs, pesticides, and herbicides). No organic compounds were detected in this 

leachate. Arsenic, barium, cadmium, and selenium were detected in the TCLP leachate samples. 

Barium was detected in all 10 leachates at concentrations ranging from 0.145 mg/L to 0.49 mg/L. Arsenic 

was detected in seven of the leachates at concentrations ranging from 0.13 mg/L to 0.38’mg/L. Selenium 

was detected in two leachates at concentrations of 0.11 mg/L and 0.14 mg/L, and cadmium was detected 

in a single leachate at a concentration of 0.0095 mg/L. 

TPH was detected in 12 of 20 soil samples at concentrations ranging from 28 mg/kg to 898 mg/kg. The 

maximum TPH concentration was detected in the soil sample collected from a depth interval of 4 to 8 feet 

bgs from well boring 7MW8S, located along Triton Road in the western portion of the site. Analyses for 
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TOC were performed for five soil samples. Reported results for these five samples range from 2,740 mg/kg 

to 18,800 mg/kg. 

2.7.4.2 Groundwater 

Groundwater samples from both overburden an4 bedrock wells were collected at the Torpedo Shops site. 

Table 2-19 presents descriptive statistics (i.e., frequency of detection, minimum and maximum 

concentrations, range of detection limits for nondetects, 95% UCL, and sample number and location 

associated with maximum concentration) and associated COPC screening criteria for each analyte 

detected at least once in groundwater samples collected from overburden wells at the Torpedo Shops 

site. Table 2-20 presents similar information for groundwater samples collected from bedrock wells at the 

Torpedo Shops site. Based upon the screening level assessment for the Torpedo Shops (Section 

2.7.5.3) and the procedures for the preparation of groundwater tag maps (Section 1.4.3.2), analytical 

results for primary COPCs in Torpedo Shops overburden and bedrock groundwater. samples are 

presented on Drawings 5 and 6, respectively (Volume II). 

Overburden Wells 

Nine VOCs, including six chlorinated aliphatics, 2-butanone, and carbon disulfide, were detected in 

groundwater samples collected from the Torpedo Shops overburden wells. As shown on Table 2-19, 

1 ,l ,1-trichloroethane and 1 ,l-dichloroethane were each detected in six of 20 groundwater samples at 

concentrations ranging from 2 pg/L to 42 ug/L. 1,1-Dichloroethene was detected in four groundwater 

samples at concentrations ranging from 1 ug/L to 2 ug/L. The remaining VOCs were detected in one or 

two samples at concentrations ranging from 1 ug/L to 10 ug/L. Maximum concentrations of all VOCs 

except 2-butanone, chlorobenzene, and methylene chloride were associated with samples collected from 

well 7MW3S, located west of Building 325 in the south leach field. Methylene chloride, which was 

detected in a single groundwater sample at a concentration of 4 ug/L, was also detected in one of the off- 

site residential wells at a concentration of 4 us/L. 

Thirteen SVOCs, including six PAHs, three phthalates, 1,4-dichlorobenzene, benzoic acid, dibenzofuran, 

and phenol, were detected in the 20 groundwater samples collected from overburden wells. Benzoic acid 

and di-n-butyl phthalate were detected in six and four samples, respectively. The remaining SVOCs were 

each detected in only one or two of 20 samples. With the exception of bis(2-ethylhexyl)phthalate, which 

was detected in a single groundwater sample at a concentration of 380 ug/L and in one of the off-site 

residential wells at a concentration of 3 ug/L, all SVOC concentrations ranged from 0.5 ug/L to 9 ug/L. 

Maximum concentrations of eight SVOCs were associated with groundwater samples collected from well 

7MW8S, located along Triton Road in the western portion of the site. 
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The two groundwater samples collected during the Phase I RI were analyzed for pesticides and PCBs. 

Neither pesticides nor PCBs were detected in either of these samples. 

As shown on Table 2-19, 22 metals were detected in unfiltered groundwater samples collected from the 

overburden wells, and 15 metals were detected in the corresponding filtered groundwater samples. In 

general, maximum concentrations reported for metals in unfiltered and filtered samples were relatively 

similar (i.e., at the same order of magnitude). Close to half of the maximum concentrations of metals 

were associated with groundwater samples collected from well 7MW3D, located near Triton Road and 

west of the south leach field. Maximum concentrations of all metals except barium (filtered samples only), 

cadmium, calcium, copper, iron (filtered samples only), lead, manganese, potassium, and zinc exceeded 

concentrations of respective metals detected in unfiltered groundwater samples collected from off-site 

residential wells. Notable results include the maximum concentrations reported for antimony (108 pg/L), 

manganese (1,780 ug/L), and silver (38.9 ugiL). 

Analyses for oil and grease were performed for four of the groundwater samples, resulting in a 

concentration of 600 ug/L reported for one sample (from well 7MW3D). TPH analyses were performed 

for nine of the groundwater samples collected from overburden wells. TPH was detected in two of these 

samples (both collected from well 7MW8S) at concentrations of 700 ug/L and 1200 ug/L. This well is 

located along Triton Road, downstream of the three buildings. 
/ -\ 

Analyses for COD, hardness, total phosphorus, and TSS were also performed for selected groundwater 

samples collected from the overburden wells. Analytical results for these parameters are provided in 

Table 2-l 9. 

Bedrock Wells 

i 

Minimal organic contamination was detected in the groundwater samples collected from the Torpedo 

Shops bedrock wells. l,l,l-Trichloroethane (2 ug/L), methylene chloride (1 pg/L), benzoic acid 

(0.7 ug/L), and phenol (0.8 ug/L) were detected in one or the other of two samples collected from well 

7MW5D. 4-Methyl-2-pentanone (21 us/L) was detected in a groundwater sample collected from well 

7MW4S, methylene chloride (1 f&L) was detected in a groundwater sample collected from well 7MW2D, 

and total xylenes (1.2 ug/L) was detected in a groundwater sample collected from well B325-MW2. 

Methylene chloride and total xylenes were also detected in off-site residential wells at concentrations 

(4 ug/L and 2 ug/L, respectively) greater than the concentrations detected in the Torpedo Shops 

groundwater samples. No other VOCs, SVOCs, pesticides, or PCBs were detected in the groundwater 

samples collected from Torpedo Shops bedrock wells. l-----x 
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As shown on Table 2-20, 24 metals were detected in unfiltered groundwater samples collected from the 

bedrock wells, and 14 metals were detected in the corresponding filtered groundwater samples. 

Maximum concentrations reported for barium, copper, iron, lead, and zinc in unfiltered samples were 

more than five times greater than maximum concentrations of respective metals ieported for filtered 

samples. This indicates that concentrations of these metals in the unfiltered samples may be caused by 

the presence of suspended sediments and may not actually represent contamination of the groundwater. 

More than half of the maximum concentrations of metals were associated with groundwater samples 

collected from well 7MW5D, located near the southwestern corner of Building 450. In addition, several 

maximum concentrations were associated with groundwater samples collected from well .7MW4S, located 

near the southeastern corner of Building 325. Maximum concentrations of all metals except barium 

(filtered samples only), boron (unfiltered samples only), cadmium, calcium, copper, iron (filtered samples 

only), lead, potassium (filtered samples only), silver, and zinc exceeded concentrations of respective 

metals detected in unfiltered groundwater samples collected from off-site residential wells. Notable 

results include the maximum concentrations reported for aluminum (56,200 us/L), arsenic (112 us/L), 

barium (585 f~g/L), chromium (104 ug/L), copper (797 us/L), manganese (7830 us/L), nickel (94 ug/L), and 

zinc (412 ug/L). 

Analyses for ammonia, COD, hardness, TOC, total phosphorus, and TSS were also performed for 

selected groundwater samples collected from the bedrock wells. Analytical results for these parameters 

are provided in Table 2-20. 

2.7.5 Data Evaluation 

This section summarizes data evaluation procedures performed for site data. A discussion of contaminant 

fate and transport, a summary of the historical human health risk assessment(s) performed for the site, and 

a screening level assessment of site data are provided. 

2.751 Contaminant Fate and Transport 

The analytical results for soil, overburden groundwater, and bedrock groundwater samples collected at 

the Torpedo Shops (Site 7) are not indicative of significant off-site transport of contaminants. Although 

there was a direct subsurface discharge (i.e., the septic systems), the samples collected in the vicinity of 

these sources appear to contain little contamination (the soil contained a few ketones at concentrations 

ranging from 0.032 mg/kg to 0.17 mg/kg and halogenated aliphatics at concentrations ranging from 

0.003 mg/kg to 0.42 mg/kg). Halogenated aliphatics (1 ,l ,l -trichloroethane and 1 ,l -dichloroethane) were 

also detected in an overburden well installed in the south septic system. Although the soil data do not 

clearly indicate a source of volatile organic chemicals, these compounds were detected in the 

groundwater but at low concentrations. 
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A number of PAHs were detected in the soil samples, especially samples collected from relatively shallow 

depths (e.g., 1 to 4 feet bgs). A sample collected from an upgradient well boring at the same depth 

contained concentrations similar to a sample collected from the septic systems. These results may be 

indicative of past practices at the Torpedo Shops or may possibly be related to fill material emplaced 

during site construction. PAHs are not typically soluble and are most likely to be retained by soil particles 

and migrate during erosional events (wind or water). 

2.7.5.2 Summary of Human Health Risk Assessment 

The baseline human health risk assessment conducted during the Phase II RI for the Torpedo Shops site 

considered the potential exposure of three receptor groups, including full-time employees, construction 

workers, and future potential residents. In accordance with USEPA Region I guidance, CTE and RME 

exposure scenarios were considered for each receptor. Groundwater was not considered to be a 

‘potential medium for exposure for the full-time employee. Dermal contact with groundwater was 

evaluated as a potential route of exposure for the construction worker. Exposures to groundwater 

through direct ingestion, dermal contact while showering/bathing, and inhalation of volatiles while 

showering/bathing were evaluated for future potential residents. 

Noncarcinogenic risks associated with exposure to groundwater exceeded the USEPA acceptable level of 

one for the construction worker under the RME scenario and for the future resident under the RME and 

CTE scenarios. The noncarcinogenic risks for the construction worker are attributable to potential 

exposure to manganese in groundwater. Elevated noncarcinogenic risks for the future resident are a 

result of groundwater exposure to bis(2-ethylhexyl)phthalate and several metals (antimony, arsenic, 

manganese, and thallium). 

Incremental cancer risk associated with exposure to groundwater was less than USEPA and CTDEP 

target cancer risks for the CTE construction worker. For the RME construction worker, incremental 

cancer risk associated with exposure to groundwater was less than the CTDEP target cancer risk of 1 E-5 

and was within USEPA’s acceptable target risk range of 1 E-6 to 1 E-4. Incremental cancer risk associated 

with exposure to groundwater for the CTE future potential resident was also within the USEPA target risk 

range; however, this value exceeded the CTDEP target cancer risk. Carcinogenic risk associated with 

exposure to groundwater exceeded 1 E-5 and lE-4 for the RME future resident. Bis(2- 

ethylhexyl)phthalate and arsenic contributed significantly to the carcinogenic risks for this receptor; 

chemical-specific incremental cancer risks for these chemicals via direct ingestion of groundwater and 

dermal contact with groundwater exceeded 1 E-4. 
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2.753 Screening Level Assessment 

COPCs at this site were selected using the risk-based COPC screening levels described in Section 1.4.2. 

All data collected during the Phase I and II Rls were used to select COPCs for soil and groundwater. 

Maximum and 95% UCL chemical concentrations are presented in the summary tables. Although the 

maximum concentration of a chemical may exceed an associated criterion, the distribution of the 

‘. 

chemical in the medium is also important with respect to decision making. Therefore, the 95% UCL 

chemical concentration was included to provide some information on the potential distribution of the 

chemical. In addition, the summary tables for groundwater samples present the range of concentrations 

detected in off-site residential wells for each detected chemical to enable comparison of site groundwater 

data with groundwater data collected from wells unaffected by the site. A brief narrative of the findings of 

this qualitative analysis is provided in the remainder of this section. 

The following parameters were selected as COPCs for Torpedo Shops soils based upon the COPC 

screening analysis presented in Table 2-17 and Table 2-l 8: 

l Chlorinated aliphatic hydrocarbons (methylene chloride) 

. PAHs [benzo(a)anthracene, benzo(a)pyrene, 

dibenzo(a,h)anthracene, and indeno(l,2,3-cd)pyrene] 
. 

l SVOCs (carbazole) 

l Pesticides (4,4’-DDE and 4,4’-DDT) 

benzo(b)fluoranthene, chrysene, 

,’ 

l PCBs (Aroclor-1254) 

. lnorganics (antimony, barium, beryllium, chromium, lead, manganese, mercury, nickel, thallium and 

vanadium). 

Based upon the procedures for the preparation of soil tag maps (Section 1.4.3.1), analytical results for 

primary soil COPCs [all aforementioned COPCs except dibenzo(a,h)anthracene, carbazole, and thallium] 

associated with Torpedo Shops soil samples and TCLP leachates are presented on Drawing 8 in Volume 

II of this report. 

Maximum concentrations of benzo(a)anthracene, carbazole, and antimony exceeded both USEPA SSLs 

for migration to groundwater and Connecticut remediation standards for pollutant mobility for groundwater 

classified as ,GB. Maximum concentrations of methylene chloride and thallium exceeded the USEPA 

SSLs for migration to groundwater. Maximum concentrations of benzo(a)pyrene, benzo(b)fluoranthene, 

chrysene, dibenzo(a,h)anthracene, indeno(l,2,3-cd)pyrene, 4,4’-DDE, 4,4’-DDT Aroclor-1254, barium, 

beryllium, cadmium, chromium, lead, manganese, mercury, nickel, and vanadium exceeded the 

Connecticut remediation standards for pollutant mobility for groundwater classified as GB. Chemical 
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concentrations in excess of the SSLs and/or Connecticut remediation standards for pollutant mobility 

indicate the potential for these chemicals to migrate to groundwater and potentially impact the quality of 

the groundwater. 

As previously noted, cadmium was detected in soil samples at a maximum concentration exceeding the 

Connecticut remediation standard for pollutant mobility. However the soil sample associated with the 

maximum concentration of cadmium was also subjected to TCLP analysis, and cadmium was not 

detected at concentrations exceeding the associated Connecticut pollutant mobility standard for GB areas 

or the federal toxicity characteristic regulatory level in any of the TCLP leachates. Therefore, the TCLP 

data indicate that pollutant mobility is not anticipated to be of concern for cadmium in the soil matrix at 

this site, and cadmium was not selected as a CqqC. 

. 

Barium, chromium, lead, and mercury were not detected in the TCLP leachates or were detected at 

concentrations less than the associated Connecticut pollutant mobility standard for GB areas and the 

federal toxicity characteristic regulatory levels. However, the soil samples associated with the maximum 

concentrations of these COPCs were not included in the group of samples subjected to TCLP analysis. 

Therefore, although TCLP results do not indicate the potential for these chemicals to migrate from site 

soils to groundwater, the TCLP results cannot be used with absolute certainty to negate the potential for 

migration of these chemicals to groundwater that is indicated by the soil data. Thus, barium, chromium, 

lead, and mercury were retained as COPCs. 

Aluminum, copper, and iron were not evaluated for COPC selection; USEPA Region I does not advocate 

quantitative evaluation of exposure to these chemicals because the only available toxicity criteria for these 

chemicals are provisional reference doses based on allowable intakes rather than adverse effect levels. In 

addition, USEPA SSLs and CTDEP pollutant mobility criteria were not available for calcium, magnesium, 

sodium, and potassium because these anatytes are considered to be essential nutrients. 

Of the aforementioned soil COPCs, methylene chloride, antimony, barium, beryllium, chromium, lead, 

manganese, mercury, nickel, thallium, and vanadium were also detected in groundwater at this site. 

The following parameters were selected as COPCs for the Torpedo Shops overburden groundwater 

based upon the COPC screening analysis presented on Table 2-l 9: 

l Monocyclic aromatic hydrocarbons (1,4-dichlorobenzene) 

l Chlorinated aliphatic hydrocarbons (l,l-dichloroethene and chloroform) 

l PAHs (acenaphthylene and phenanthrene) ,/--l 

l SVOCs [bis(2-ethylhexyl)phthalate and dibenzofuran] 
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l lnorganics (antimony, arsenic, cadmium, chromium, lead, manganese, silver, thallium, and vanadium) 

. TPH. 

Based upon the procedures for the preparation of groundwater tag maps (Section 1.4.3.2), analytical 

results for primary overburden groundwater COPCs (arsenic, lead, and manganese) associated with 

Torpedo Shops overburden groundwater samples are presented on Drawing 5 (Volume II). 

Maximum concentrations of bis(2-ethylhexyl)phthalate, antimony (filtered and unfiltered), and thallium 

(filtered and unfiltered) exceeded the COPC screening level, the federal MCL, and the state MCL. Of 

these three criteria, maximum concentrations of 1 ,l -dichloroethene, chloroform, 1 ,Cdichlorobenzene, 

dibenzofuran, arsenic (filtered and unfiltered), cadmium (unfiltered), chromium (unfiltered), silver 

(unfiltered), and vanadium (unfiltered) exceeded only the COPC screening level. Additionally, the 

maximum concentration of manganese (filtered and unfiltered) exceeded both the COPC screening level 

and the federal MCL, and the maximum concentration of lead exceeded the federal MCL. However, 

chloroform, 1,4-dichlorobenzene, and bis(2-ethylhexyl)phthalate were detected at frequencies of only 

5 percent. 

Concentrations of iron (filtered and unfiltered) exceeded both COPC screening levels and the federal 

MCL. Aluminum (unfiltered) was detected at a maximum concentration in excess of the federal 

secondary MCL. However, aluminum and iron were not selected as COPCs; USEPA Region I does not 

advocate quantitative evaluation of exposure to these chemicals because the only available toxicity 

criteria for both chemicals are provisional reference doses based on allowable intakes rather than 

adverse effect levels. Sodium (filtered and unfiltered) was detected at maximum concentrations in excess 

of the state MCL. However, sodium, calcium, magnesium, and potassium were not selected as COPCs 

because these analytes are considered to be essential nutrients. 

Maximum concentrations of bis(2-ethylhexyl)phthalate, antimony (filtered and unfiltered), lead (unfiltered), 

manganese (filtered and unfiltered), silver (unfiltered), thallium (filtered and unfiltered), vanadium 

(unfiltered), and TPH detected in groundwater samples exceeded the Connecticut remediation standards 

for groundwater protection. Groundwater protection criteria specific to GB designated groundwater are 

not available; therefore, the groundwater protection criteria applicable for GA or GAA designated 

groundwater are used to protect existing groundwater regardless of the classification. This approach 

results in a conservative screening level assessment. 

Site-specific groundwater data were also compared to Connecticut remediation standards for surface 

water protection, and this comparison yielded the following exceedances: acenaphthylene, bis(2- 
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ethylhexyl)phthalate, phenanthrene, arsenic (filtered and unfiltered), lead (unfiltered), and silver ‘/-a*, 

(unfiltered). 

Of the COPCs selected for gro.undwater samples collected from overburden wells, maximum 

concentrations of bis(2-ethylhexyl)phthalate, antimony, arsenic, chromium, silver, thallium, and vanadium 

in overburden groundwater at the Torpedo Shops exceeded detected concentrations of these che,micals 

in unfiltered groundwater samples from off-site residential wells. Conversely, the maximum detected 

concentrations of cadmium, lead, and manganese in overburden groundwater were less than respective 

maximum concentrations detected in off-site residential wells. 

The following parameters were selected as COPCs for the Torpedo Shop bedrock groundwater based 

upon the COPC screening analysis presented on Table 2-20: 

. lnorganics (antimony, arsenic, barium, cadmium, chromium, lead, manganese, mercury, nickel, 

selenium, thallium, vanadium, and zinc). 

Based upon the procedures for the preparation of groundwater tag maps (Section 1.4.3.2), analytical 

results for primary bedrock groundwater COPCs (arsenic, barium, manganese, and zinc) associated with 

Torpedo Shops bedrock groundwater samples are presented on Drawing 6 in Volume II of this report. 

Maximum concentrations of antimony (filtered and unfiltered), arsenic (unfiltered), chromium (unfiltered), 

cadmium (filtered and unfiltered), manganese (unfiltered), mercury (unfiltered), and thallium (unfiltered) 

exceeded the COPC screening level, the federal MCL, and the state MCL. Of these three crjteria, 

maximum concentrations of barium (unfiltered), cadmium (filtered- and unfiltered), nickel (unfiltered), 

selenium (unfiltered), and vanadium (unfiltered) exceeded only the COPC screening levels. Lead 

(unfiltered) concentrations exceeded the federal MCL. The maximum concentration of manganese 

(filtered) was in excess of both the COPC screening level and the federal MCL. 

Concentrations of iron (filtered and unfiltered) exceeded COPC screening level and/or the federal MCL. 

Aluminum (unfiltered) concentrations were in excess of the federal secondary MCL, and maximum 

concentration of copper (unfiltered) exceeded the COPC screening level. However, aluminum, copper, 

and iron were not selected as COPCs; USEPA Region I does not advocate quantitative evaluation of 

exposure to these chemicals because the only available toxicity criteria for both chemicals are provisional 

reference doses based on allowable intakes rather than adverse effect levels. Sodium (filtered and 

unfiltered) was detected at maximum concentrations in excess of the state MCL. However, sodium, 

calcium, magnesium, and potassium were not selected as COPCs because these analytes are 

considered to be essential nutrients. 
.p--?. 
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:  

Maximum concentrations of antimony (filtered and unfiltered), arsenic (unfiltered), chromium (unfiltered), 

lead (unfiltered), manganese (filtered and unfiltered), mercury (unfiltered), thallium (unfiltered), and 

vanadium (unfiltered) detected in groundwater samples exceeded the Connecticut remediation standards 

for groundwater protection. As previously noted, groundwater protection criteria specific to GB 

designated groundwater are not available; therefore, the groundwater protection criteria applicable for GA 

or GAA designated groundwater are used to protect existing groundwater regardless of the classification. 

This approach results in a conservative screening level assessment. 

Site-specific groundwater data were also compared to Connecticut remediation standards for surface 

water protection. This comparison yielded the following exceedances: arsenic (unfiltered), copper 

(unfiltered), lead (unfiltered), mercury (unfiltered), and zinc (unfiltered). However, s previously noted, 

copper was not selected as a COPC; USEPA Region I does not advocate quantitative evaluation of 

exposure to copper because the only available toxicity criterion for this chemical is a provisional reference 

dose based on allowable intakes rather than adverse effect levels. 

Of the selected COPCs, maximum concentrations of antimony, arsenic, barium, chromium, manganese, 

9 

mercury, nickel, selenium, thallium, and vanadium were in excess of the maximum detected 

I concentrations of these chemicals detected in unfiltered groundwater samples from off-site residential 

wells. Conversely, the concentrations of cadmium, lead, and zinc detected in the Torpedo Shops bedrock 

groundwater were below the respective concentrations detected in off-site residential wells. 

2.7.6 Decision Tree 

The general decision tree for the evaluation of sites is provided in Figure 112. The evaluation of Site 7 

using the decision tree approach is as follows: 

l The Torpedo Shops were investigated during the Phase I and Phase II Rls and the Site 

Characterization at Building 325. The information collected during these investigations is sufficient to 

describe the site and its physical characteristics; ‘however, more data are required to determine the 

nature and extent of organic contamination at this site. 

l The Phase I RI concluded that the human health risks associated with this site are negligible; 

however, the Phase ll RI found notable detections of contamination in soil and groundwater near the 

abandoned septic system. Methylene chloride and several PAHs were found in approximately 50 

percent of the soil samples collected at Site 7. Several of these chemicals were also evident in the 

overburden groundwater analyses, especially in the south-central are& of the site. In addition, health 
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risks to the construction worker and future resident exceeded USEPA’s acceptable levels. The 

Phase II RI recommended that further characterization of Site 7 be completed to determine if it is 

necessary to proceed to an FS. 

.f----Y 

. Further action is required at Site 7, as discussed below in Section 2.7.7. 

2.7.7 Recommendations 

Site 7 was investigated during three previous investigations. The results of these investigations indicate 

that additional soil and groundwater sampling in support of the Basewide Groundwater OU RI should be 

initiated in and around the area of the,abandoned septic system line to verify the nature and extent of 

organic contamination originating from the Torpedo Shops. Additional overburden and bedrock 

groundwater monitoring wells should be installed, as necessary, and sampled to verify the migration 

pathways and the extent (i.e., both horizontal and vertical) of volatile organic contamination from the site. 

The additional soil and groundwater samples should also be analyzed for TCL SVOCs and TAL metals to 

address concerns brought up by the screening level analysis. Ammonium perchlorate should also be 

analyzed for in the groundwater samples because it is possible that this compound was released as a 

result of maintenance activities.on the torpedoes. f---x 

2.8 SITE 14 - OBDANE 

2.8.1 Site Description . 

The OBDANE site is located in a heavily wooded area on the edge of a ravine northwest of the Area A 

Landfill, west of the Area A Weapons Center and south of the Torpedo Shops. At one time, 

miscellaneous wastes were apparently dumped over the bedrock edge. The site is circular and 

approximately 80 feet in diameter. A dirt road provides limited access to the wooded site. Figure 2-7 

displays the general site arrangement. The site location is shown on Drawing 1. A nearly vertical 

20-foot-high bedrock face is located at the eastern edge of the site. The rest of the site slopes to the 

southwest. 

The IAS report stated that the vegetation at the site indicated that no dumping had occurred within 

10 years prior to the 1982 investigation. Atlantic personnel inspected the site on September 30, 1988 and 

verified the IAS report of the presence of several empty fiber drums. No visual staining or stressed 

vegetation were observed at this time. No development of this area is currently planned. 

, 
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2.8.2 Site lnvestiqations 

The following.investigations and decision documents related to the OBDANE site are discussed in the 

subsections that follow: 

l Final IAS (Envirodyne, 1983) 

l Phase I RI (Atlantic, 1992) 

l Phase II RI (B&R Environmental, 1997a) 

2.8.2.1 Final Initial Assessment Study 

In 1982, Envirodyne Engineers performed an IAS at NSB-NLON as part of the NACIP program. The 

purpose of this study was to identify and evaluate past waste disposal practices and to assess the 

potential for environmental impacts. Envirodyne reviewed installation records, interviewed long-term and 

former employees, toured the installation, and photographed sites as part of the IAS. 

Envirodyne identified 11 sites at NSB-NLON as having contained hazardous material; one site was the 

Overbank Disposal Area Northeast, or OBDANE (Site 14). The IAS concluded that the source of 

contamination for this site was still present and potentially releasing contaminants to the environment. 

The IAS recommended that “No Dumping” signs be posted at the site. 

2.8.2.2 Phase I Remedial Investigation 

An investigation of 11 sites was completed at NSB-NLON by Atlantic Environmental Services from 1990 

through 1992. OBDANE Site 14 was one of the sites investigated,. 

The Phase I RI field investigation at this site consisted of surface soil sampling. Four surface soil 

samples were collected from two locations within the limits of the identified disposal area during the 1990 

Phase I RI. A sample was collected from the 0- to 6-inch and 12- to 18-inch interval from each location. 
. 

A fifth sample (14SS3C) plus a ‘field duplicate were composites of the two surface samples. Sample 

locations are depicted on Figure 2-7. 

The Phase I RI concluded that there was negligible risk associated with this site and recommended that a 

supplemental Step l lnvestigation be performed for Site 14. 

2.8.2.3 Phase II Remedial Investigation 

A Phase II RI at 13 sites at NSB-NLON was conducted by B&R Environmental from 1995 through 1997. 

OBDANE Site 14 was one of the sites investigated. 
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A single shallow monitoring well (14MWl S) was installed in the presumed downgradient direction from 

the site during the Phase II RI. The well was sampled during Rounds 1 and. 2 of the Phase II RI and 

analyzed for TCL VOCs, TCL SVOCs, and TAL metals (total and dissolved) in each round. 
‘, 

Six additional soil samples were collected from three different borings during the Phase II RI. Samples 

were collected from depths of 0 to 2 feet and 8 to 10 feet from boring 14TBl (located within the limits of 

the disposal area) and from depths of 0 to 2 feet and 2 to 4 feet from boring 14TB2 (located south of the 

disposal area). Two soil samples were also collected from the boring drilled for the installation of a 

monitoring well (14MWl) from depth intervals of 0 to 2 feet and 2 to 4 feet. In addition, a single surface 

soil sample (0 to 6 inches) was collected approximately 75 feet south of the disposal area. All soil 

samples were analyzed for TCL VOCs, TCL SVOCs, and TAL metals (total). In addition, the two soil 

samples from 14MW 1 were also analyzed for TCLP metals and the soil sample 14SS3 was also analyzed 

for TCL pesticides/PCBs. Sample locations are shown on Figure 2-7. 

The Phase II RI concluded that all human health risks were found to be within or below USEPA’s target 

range; however, arsenic was found in surface soil samples at concentrations that slightly exceeded state 

standards, and lead contamination was found in surface soil samples approximately 80 feet south of the 

site. The RI report recommended that further characterization of the surface soil with respect to arsenic 

and lead should be completed. 

2.8.3 Physical Characteristics 

This section presents a summary of site physical characteristics for the OBDANE based on information 

generated during the Phase I and Phase II Rls. Topography and surface features, surface water, soils, 

geology, and hydrogeology are discussed in the subsections that follow. 

2.8.3.1 Surrounding Topography and Surface Features 

Drawing 2 shows the topography and surface features of the OBDANE. The OBDANE is located near the 

base of the bedrock high that slopes southwest from the Area A Weapons Center. There are bedrock 

exposures upslope of the site. The ground elevation of the site ranges from approximately 80 to 50 feet 

msl. Downslope of the site, the ground flattens toward the Area A Downstream Watercourses, which 

have a general ground elevation of 40 feet msl. 
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2.8.3.2 Surface Water Features 

Surface runoff from the OBDANE site flows to the southwest into a stream (Stream 3) that is part of the 

Area A Downstream Watercourses. The stream then flows along Triton Road and ultimately discharges 

into the Thames River at the southern end of the DRMO site. 

2.8.3.3 Soil Characteristics 

The SCS Soils Map (SCS, 1983) classifies the soil at the OBDANE as the Hollis-Charlton-Rock complex. 

This soil is defined as stones and boulders intermingled with a dark, fine, sandy loam. Bedrock outcrops 

are prevalent. 

2.8.3.4 Geology and Hydrogeology’ 

Geoloay 

The geology of the OBDANE consists of sand and silt alluvium overlying metamorphic bedrock. During 

the Phase II RI, one test boring (14TBi) was drilled within the boundary of the site. The overburden 

consists of silty sand with gneiss fragments. Outside the OBDANE boundary, the overburden at boring 

14TB2A and well 14MWlS consists of sand with traces of mica. These deposits are either present-day 

stream deposits or stratified drift of former glacial streams. Bedrock (the Mamacoke) was encountered at 

depths of 14 and 12 feet at boring 14TB2A and well 14MWl S, respectively. 

The bedrock at the OBDANE slopes toward the southwest according to the general trend of the northern 

ridge. Because the bedrock elevation at well 2DMWllD, which is downgradient of the OBDANE, is 

similar to those present at the site, the bedrock surface slope appears to flatten to the southwest. 

Hydrooeoloav 

Groundwater is present within both the overburden and bedrock underlying the OBDANE. Depth to 

groundwater at well 14MW 1 S was less than 5 feet. The saturated thickness of the overburden materials 

is approximately 6 to 10 feet at OBDANE along Stream 3. Groundwater was not encountered at the 

higher elevation of boring 14TBl. 

Drawing 3 shows overburden groundwater contours across the OBDANE. Groundwater in the 

overburden flows westward from the Area A Weapons Center across the OBDANE toward the Area A 

Downstream watercourses and the Thames River. The groundwater flow pattern in the underlying 

bedrock is expected to be similar to that observed for the overburden. Upgradient of the OBDANE, there 
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is a steep hydraulic gradient. The water-table surface generally mimics the approximately 30-foot drop in 

the topographic surface from the Area A Weapons Center to the OBDANE. 

The hydraulic gradient within the overburden across the OBDANE based on the August 1994 Phase II RI 

water level data is 0.045. Assuming a hydraulic conductivity of 6.8 feet/day for the sandy alluvium, which 

was reported for the alluvium in the Area A.Downstream Watercourses during the Phase I RI (based on a 

slug test for well 2DMW16S), and a porosity of 0.30, the estimated groundwater seepage velocity in the 

shallow overburden is approximately 1 foot/day. 

The hydraulic gradient and topographic surface flattens downgradient of the OBDANE. Based on the 

March 1994 Phase II RI water levef data, the hydraulic gradient between wells 14MWlS and 2DMW26S 

is 0.022. Assuming the hydraulic conductivity for the sandy alluvium in the Area A Downstream 

Watercourses is 6.8 feet/day and the porosity is 0.30, the estimated groundwater seepage velocity 

downgradient of the site in the shallow overburden is 0.50 foot/day. 

2.8.4 Nature and Extent of Contamination 

This section presents an evaluation of the nature and extent of contamination in the OBDANE (Site 14). 

The discussion includes analytical results for soil and groundwater samples collected during the Phase I and 

Phase II Rls. The complete analytical database for all samples is contained in Appendix A. 

2.8.4.1 Soil 

Table 2-21 presents descriptive statistics (i.e., frequency of detection, minimum and maximum 

concentrations, range of detection limits for nondetects, 95% UCL, and sample number and location 

associated with maximum concentration) and associated COPC screening criteria for each analyte 

detected at least once in soil samples collected from the OBDANE. Table 2-22 presents similar 

information for TCLP results. Based upon the screening level assessment for the OBDANE (Section 

2.8.5.3) and the procedures for the preparation of soil tag maps (Section 1.4.3.1) analytical results for 

primary COPCs in OBDANE soil samples and associated TCLP leachates are presented on Drawing 8 in 

Volume II of this report. 

As shown on Table 2-21, 11 VOCs were detected in the 10 OBDANE soil samples analyzed for this 

fraction. However, eight of these VOCs, including six chlorinated hydrocarbons, benzene, and total 

xylenes, were detected in a single surface soil sample at very low concentrations (i.e., with one result at a 

concentration of 0.008 mg/kg and the remaining results at concentratio,ns of 0.002 mg/kg or 0.003 mg/kg). 

This sample, 14SS3, was collected’from a depth interval of 0 to 0.5 feet bgs at a location approximately 

75 feet south (and cross-gradient) of the actual’disposal area. PCE was detected in two surface soil 
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samples at concentrations of 0.002 mg/kg and 0.003 mg/kg. Tofuene (0.018 mg/kg) and methylene 

chloride (0.007 mg/kg) were each detected in a single soil sample. These results are not considered to 

be indicative of a major source of VOCs. As discussed in Section 2.8.4.2, the analytical results for 

groundwater samples support this statement. 

Ten PAHs and benzoic acid were detected in from two to five of the eight OBDANE soil samples 

analyzed for SVOCs. The maximum concentrations of all PAHs were detected in the soil sample 

collected from a depth interval of 8 to 10 feet bgs from boring 14TB1, located in the northwestern portion 

of the disposal area; however, these maximum concentrations were relatively low, ranging from 

0.04 mg/kg (phenanthrene) to 0.11 mg/kg [benzo(a)pyrene and chrysene]. The sum of all SVOC 

concentrations reported for this sample was 0.877 mg/kg. The sum of SVOC concentrations reported for 

the sample collected from a depth interval of 0 to 2 feet from boring 14TBl was 0.757 mg/kg. No SVOCs 

were detected in the soil sample collected at a 2- to 4-foot interval from boring 14TB2A. The sums of 

SVOC concentrations for the remaining OBDANE soil samples ranged from 0.029 mg/kg to 0.43 mg/kg. 

Surface soil samples 14SS3 and 14SS3C were also analyzed for pesticides and PCBs. 4,4’-DDT 

(0.4 mg/kg) and related compounds, 4,4’-DDE (0.074 mg/kg) and 4,4’-DDD (0.011 mg/kg), were detected 

in sample 14SS3. These results do not appear to indicate that pesticide-contaminated material was 

disposed at this site but’rather that this site may have been affected by past base-wide applications of 

4,4’-DDT. 

Twenty-three metals were detected in the soil samples, although five of these metals (antimony, boron, 

mercury, selenium, and silver) were detected in only one or two samples. The maximum concentrations 

of 10 metals were detected in the samples collected from a depth interval of 0 to 2 feet bgs from well 

14MWlS. Four additional maximum concentrations were detected in the sample collected from a depth 

interval of 2 to 4 feet bgs from this same well. Three metals (arsenic, boron, and lead) were detected in 

surface sample 14SS3 at concentrations (16.3 mg/kg, 27.6 mg/kg, and 403 mg/kg, respectively) notably 

greater than the respective concentrations of these metals detected in the other soil samples. All other 

metals in surface soil sample 14SS3 were reported at concentrations below the maximum detected 

concentrations for the other samples. Because soil samples collected from the disposal area do not 

contain these metals at elevated concentrations, a source could not be identified. 

TCLP extraction followed by analysis for metals was performed for four of the OBDANE soil samples. As 

shown on Table 2-22, cadmium (0.0079 mg/L), chromium (0.0032 mg/L), and lead (0.306 mg/L) were 

each detected in one of the TCLP leachates. Barium was detected in two of the TCLP leachates 

(0.1 mg/L and 0.11 mg/L). 
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2.8.4.2 Groundwater 

A total of two groundwater samples were collected from a single overburden well (14MWlS) during 

Rounds 1 and 2 of the Phase II RI. This well is located approximately 25 feet southwest of OBDANE. 

Although this well is not located immediately downgradient of the site, groundwater samples from this well 

probably provide an accurate representation of groundwater conditions downgradient of the site. 

Table 2-23 presents descriptive statistics (i.e., frequency of detection, minimum and maximum 

concentrations, range of detection limits for nondetects, 95% UCL, and sample number and location 

associated with maximum concentration) and associated COPC screening criteria for each analyte 

detected at least once in these two groundwater samples. Based upon the screening level assessment 

for the OBDANE (Section 2.8.5.3) and the procedures for the preparation of. groundwater tag maps 

(Section 1.4.3.2), analytical results for primary COPCs in OBDANE overburden groundwater samples are 

presented on Drawing 5 in Volume ,II of this report. 

Only one VOC (carbon disulfide) and one SVOC [bis(2-ethylhexyl)phthalate] were detected in the two 

groundwater samples collected from well 14MW 1 S. Both chemicals were detected at an estimated 

concentration of 1 pg/L. Bis(2-ethylhexyl)phthalate was also detected-at ,a concentration of 3 pg/L in one 

of the off-site residential wells. Neither of these compounds was detected in any of the soil samples 

collected at the site. Therefore, as stated in the preceding section, the OBDANE does not appear to be a 

major source of organic contamination. 

As shown on Table 2-23, 11 metals were detected in the unfiltered OBDANE groundwater samples, and 

12. metals were detected in the associated filtered groundwater samples. With the exception of aluminum 

(detected at a concentration of 171 pg/L in unfiltered sample 14GWlS only), there were no significant 

differences between filtered and unfiltered metals results (i.e., filtered and unfiltered results for the 

remaining metals were at the same order of magnitude). Maximum concentrations of arsenic in filtered 

samples and of boron and cobalt in unfiltered samples exceeded respective concentrations of these 

metals detected in the unfiltered groundwater samples collected from the off-site residential wells. 

Notable results include boron (C,,, = 130 pg/L) and manganese (C,,, = 779 pg/L) in both filtered and 

unfiltered samples. 

Analyses for hardness were also performed for the two OBDANE groundwater samples. Reported results 

for this parameter were 24 pg/L and 32 pg/L. 
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2.8.5 Data Evaluation 

This section summarizes data evaluation procedures performed for site data. A discussion of contaminant 

fate and transport, a summary of the historical human health risk assessment(s) performed for the site, and 

a screening level assessment of site data are provided. 

2.8.5.1 Contaminant Fate ‘and Transport 

The soil samples collected at the OBDANE contained several VOCs and SVOCs. However, results for 

these parameters were relatively low (concentrations of VOCs sampled from 0.002 mg/kg, to 0.018 mg/kg, 

and concentrations of SVOCs ranged from 0.025 mg/kg to 0.11 mg/kg). These results indicate that the soil 

at this site is not a significant source of organic contaminants. Three pesticides (4,4’-DDT and its 

metabolites) were detected in one site soil sample; however, the site does not appear to represent a major 

source of pesticide contamination (C,,, = 0.4 mg/kg). None of the organic compounds identified in soil were 

detected in the site groundwater samples. 

A sample collected outside the boundaries of the known disposal area contained elevated levels of some 

metals. However, since these metals were found at lower concentrations within the disposal area, the 

OBDANE does not appear to be the source. In conclusion, the data indioate no identifiable off-site 

transport of contaminants from this site. 

2.8.5.2 Summary of Human Health Risk Assessment 

Based on the relatively remote nature of the OBDANE site, construction workers and older child 

trespassers were considered to be the only potential receptors of concern for the site during the Phase II 

RI risk assessment, and only construction workers were considered likely to be exposed to groundwater. 

Dermal exposures to groundwater during intrusive activities under CTE and RME scenarios were 

evaluated for the construction worker. 

Noncarcinogenic risks associated with dermal exposure to groundwater for the construction worker under 

both CTE and RME scenarios were less than the USEPA acceptable level of one. Projected lifetime 

incremental cancer risks for this route of exposure under both scenarios were also less than USEPA’s 

acceptable target risk range (if%6 to IE-4) and the CTDEP target cancer risk (lE-5). Therefore, it was 

concluded that the site poses little risk to human health. 

2.8.5.3 Screening Level Assessment 

COPCs at this site were selected using the risk:based COPC screening levels described in Section 1.4.2. 

All data collected during the Phase I and II Rls were used to select COPCs for soil and groundwater. 

119802/P 2-113 CT0 0312 



Rev. 1 
May 1999 

Maximum and 95% UCL chemical concentrations are presented in the summary tables. Although the 

maximum concentration of a chemical may ‘exceed an associated criterion, the distribution of the 

chemical in the medium is also important with respect to decision making. .Therefore, the 95% UCL 

chemical concentration was included to provide some information on the potential distribution of the 

chemical. In addition, the summary tables for groundwater samples present the range of concentrations 

detected in off-site residential wells for each detected chemical to enable comparison of site groundwater 

data with groundwater data collected from wells unaffected by the site. A brief narrative of the findings of 

this qualitative analysis is provided in the remainder of this section. 

The following parameters were selected as COP@ for OBDANB soils based,,upon the COPC screening 

analysis presented in Table 2-21 and Table .2-22: ,,~ ,~ . . 

l PAHs [indeno(l,2,3-cd)pyrene] 

l Pesticides (4,4’-DDE and 4,4’-DDT) 

l lnorganics (antimony, arsenic, cadmium, lead, manganese, and vanadium). 

Based upon the procedures for the preparation of soil tag maps (Section 1.4.3.1), analytical results for 

primary soil COPCs (all aforementioned COPCs) associated with OBDANE soil samples and TCLP 

leachates are presented on Drawing 8 in Volume II of this report. !--% 

Maximum concentrations of all the aforementioned chemicals and chromium exceeded the Connecticut 

remediation standards for pollutant mobility for groundwater classified as GB. Chemical concentrations in 

excess of Connecticut remediation standards for pollutant mobility indicate the potential for these 

chemicals to migrate to groundwater and potentially impact the quality of the groundwater. However, 

although chromium was detected in soil samples at a maximum concentration exceeding the Connecticut 

remediation standard for pollutant mobility, the soil sample associated with the maximum concentration of 

chromium was also subjected to TCLP analysis. Chromium was not detected at concentrations exceeding 

the associated Connecticut pollutant mobility standard for GB areas or the federal toxicity characteristic 

regulatory level in any of the TCLP leachates. Therefore, the TCLP data indicate that pollutant mobility is 

not anticipated to be of concern for chromium in the soil matrix at this site, and chromium was not 

selected as a COPC. 

Arsenic, cadmium, and lead were not detected in the TCLP leachates or were detected at concentrations 

less than the associated Connecticut pollutant mobility standard for GB areas and the federal toxicity 

characteristic regulatory levels. However, the soil samples associated with the maximum concentrations 

of these COPCs were not included in the group of samples subjected to TCLP analysis. Therefore, 

although TCLP results do not indicate the potential for these chemicals to migrate from site soils to 
,‘--g: 
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groundwater, the TCLP results cannot be used with absolute certainty to negate the potential for 

migration of these chemicals to groundwater that is indicated by the soil data. Thus, arsenic, cadmium, 

and lead were retained as COPCs. 

Aluminum, copper, and iron were not evaluated for COPC selection; USEPA Region I does not advocate 

quantitative evaluation of exposure to these chemicals because the only available toxicity criteria for both 

chemicals are provisional reference doses based on allowable intakes rather than adverse effect levels. In 

addition, USEPA SSLs and CTDEP pollutant mobility criteria were not available for calcium, magnesium, 

sodium, and potassium because these analytes are considered to be essential nutrients. 

Of the aforementioned soil COPCs, only arsenic, lead, manganese, and vanadium were also detected in 

groundwater at this site. 

The following parameters were selected as COPCs for the overburden groundwater based upon the COPC 

screening analysis presented on Table 2-23: 

. lnorganics (arsenic and manganese). 

Based upon the procedures for the preparation of groundwater tag maps (Section 1.4.3.2), analytical results 

for primary overburden groundwater COPCs (arsenic and manganese) associated with OBDANE 

overburden groundwater samples are presented on Drawing 5 in Volume II of this report. 

Maximum concentrations of manganese (filtered and unfiltered) exceeded the COPC screening level and 

the federal MCL. The maximum concentration of arsenic (filtered) exceeded the COPC screening level. 

Concentrations of iron (filtered and unfiltered) exceeded both the COPC screening level and the federal 

MCL. However, iron was not selected as a COPC because USEPA Region I does not advocate quantitative 

evaluation of exposure to this chemical because the only available toxicity criterion for this chemical is a 

provisional reference dose based on allowable intakes rather than adverse effect levels. Sodium (filtered 

and unfiltered) was detected ,at maximum concentrations in excess of the state MCL. However, sodium, 

calcium, magnesium, and potassium were not selected as COPCs because these analytes are considered 

to be essential nutrients. 

Maximum concentrations of manganese detected in filtered and unfiltered groundwater samples 

exceeded the Connecticut remediation standards for groundwater protection. Groundwater protection 

criteria specific to GB designated groundwater are not available; therefore, the groundwater protection .., 1 

119802/P 2-115 CT0 0312 



Rev. 1 
May 1999 

criteria applicable for GA or GAA designated groundwater are used to protect existing groundwater 

regardless of the classification. This approach results in a conservative screening level assessment. 

None of the maximum detected chem.ical concentrations exceeded Connecticut remediation standards for 

surface water. 

Of the two selected COPCs, the maximum concentration of arsenic in overburden groundwater at the 

OBDANE exceeded detected concentrations of this analyte in unfiltered groundwater sampfes collected 

from off-site residential wells. ‘However, the concentrations of manganese in all OBDANE groundwater 

samples were less than the concentrations of manganese detected in off-site residential wells. 

2.8.6 Decision Tree 

The general decision tree for the evaluation of sites,is provided in Figure 1-2. The evaluation of Site 14 

using the decision tree approach is as follows: 

l The OBDANE was investigated during the IAS and the Phase I and Phase II Rls. The information 

collected during these investigations is sufficient to describe the site and its physical characteristics. 

Y----Y 

l Both the Phase I and Phase II Rls concluded that the human health risks associated with this site are 

all below EPA’s target risk range. However, the Phase II RI found arsenic present in surface soil at 

concentrations that slightly exceed state standards. In addition, lead contamination was found in 

surface soil samples located approximately 80 feet south of the site. The RI report recommended 

that further characterization of the surface soil with respect to arsenic and lead be completed at Site 

14. 

l Further action is anticipated at Site 14 as discussed in Section 2.8.7. 

2.8.7 Recommendations 

Site 14 was investigated during three previous investigations. It is recommended that a removal action 

be completed for the soil at this site at the same time that the remediation at the Area A Downstream 

Watercourses Site 3 occurs. Following the removal action, confirmation sampling should be performed to 

verify that all contaminated soil at Site 14 has been removed. 

The single overburden well installed at Site 3 should be resampled during the Basewide Groundwater OU 

RI. The sample should be analyzed for TCL VOCs to verify the extent of contaminant migration from the 

Torpedo Shops and for TAL metals to support determination of background concentrations. 

/--A 
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2.9 SITE 20 -AREA A WEAPONS CENTER 

2.9.1 Site Description 

The Area A Weapons Center site consists of Building 524 and the weapons storage bunkers. The storage 

bunker area is divided into two portions (north and south areas) that were constructed at different times and 

are of different design. The site is located at the southeastern end of Triton Avenue and is adjacent to and 

on the northwestern &de of the Area A Wetland. The general configuration of the Area A Weapons Center 

site is shown in Figure 2-8. The location of the site with respect to other IRP sites within NSB-NLON is 

shown on Drawing 1. 

The Area A Weapons Center (Building 524) is located near the top of a local topographic and bedrock high. 

Building 524 was constructed in 1990-l 991. Portions of the site were blasted to remove bedrock to 

accommodate construction of the building. The weapons storage bunkers are located southeast and 

downhill of Building 524 and are adjacent to and at a slightly higher elevation than the Area A Wetland. 

Prior to construction of the Area A Weapons Center, the site consisted of woodlands in the vicinity of 

Building 524 and Area A Wetland in the bunker areas. Based on review of aerial photographs, the southern 

area of weapons storage bunkers was first evident in 1969. The northern area of weapons storage bunkers 

was first evident in February 1974. 

Atlantic personnel inspected the Area Weapons Center on September 11, 1992. The following information 

was obtained during the site inspection. Building 524 is used for administration, minor torpedo assembly, 

and storage of simulator torpedoes. No weapons production takes place in this building. Small quantities of 

chemicals and chemical waste generated by activities in this building are stored in 1- to 5-gallon containers 

in seven metal storage cabinets located on a paved area south of the building. Chemicals include cleaning 

and lubricating compounds, paints, and adhesives. Many of these materials are classified as corrosive or 

flammable materials. The waste storage and management practices appeared to be good. 

The weapons storage bunkers are located southeast of Building 524. Liquid fuels in the weapons storage 

bunkers include Otto fuel, JP-10, and TH Dimer (kerosene). The group of southern area bunkers has been 

reconstructed in the last IO years. A major part of the reconstruction involved removal of structurally 

unsuitable soil from the site. 

Routine maintenance and security improvements that are planned for the Area A Weapons Center include 

grouting and waterproofing of bunkers, repaving of roads, installation of culverts, and regrading associated 

with these activities. 
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2.9.2 Site lnvestiqations 

The following investigations and decision documents related to the Area A Weapons Center are 

discussed in the subsections that follow: 

. Phase I RI (Atlantic, 1992) 

. Phase II RI (B&R Environmental, 1997a) 

2.9.2.1 Phase I Remedial Investigation 

This site was not investigated during the Phase I RI. Although samples were obtained in the vicinity of the 

site, these samples were collected as part of the Area A Wetland investigation. One groundwater sample 

was collected from well 2WMW4D. Well 2WMW4S was not completed due to a lack of significant 

groundwater in the shallow overburden. One surface soil sample 2WMW4 (0 to 2 feet) was collected from 

the boring 2WMW4S. 

The Phase I RI concluded that several exposure scenarios exceeded acceptable levels at this site and 

recommended that the Area A Weapons Center proceed to a FS. 

2.9.2.2 Phase II Remedial Investigation 

A Phase II RI at 13 sites at NSB-NLON was conducted by B&R Environmental from 1995 through 1997. 

The Area A Weapons Center Site 20 was one of the sites investigated as part of the RI. 

Ten soil samples (plus two field duplicate samples) were collected from two monitoring well borings and 

eight test borings. Three samples (plus one field duplicate) were collected from depths of less than 2 feet 

(i.e., surface soils). Seven samples (plus one field duplicate) were collected from depths between 2 and 

18 feet (i.e., subsurface soils). All soil samples were analyzed for TCL VOCs, TCL SVOCs, and TAL metals 

(total). In addition, eight of the soil samples (including both field duplicates) were also analyzed for TCL 

pesticides/PCBs, and one subsurface soil sample was also analyzed for TCLP metals. 

Three new shallow overburden groundwater wells were installed and sampled. Additionally, the deep 

(bedrock) well 2WMW4D from the Phase I RI was sampled. Two rounds of groundwater samples were 

collected and four samples (plus one field duplicate during Round 1 only, from well 2WCMWlS) were 

collected during each sampling round. All groundwater samples in both rounds were analyzed for TCL 

VOCs, TCL SVOCs, and TAL metals (total and dissolved). In addition, one groundwater sample in each 
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round was analyzed for radiological parameters including gross alpha, gross beta, and a complete gamma 

spectrum analysis. 

During the Phase II RI, 15 sediment samples plus one field duplicate sample were collected at this site. The 

sediment samples were collected from three distinct drainage areas. Two surface water samples were also 

collected from stormwater drainageways at the Area A Weapons Center. All sample locations are shown on 

Figure 2-8. 

The Phase II RI concluded that, although there is minimal contamination of groundwater and surface 

water at the site, this area may be a contaminant source for the Area A Wetlands. The Phase II RI report 

recommended that the Area A Weapons Center proceed to the FS stage. 

2.9.3 Phvsical Characteristics 

This section presents a summary of site physical characteristics for the Area A Weapons Center based on 

information generated during the Phase I and Phase If Rls. Topography and surface features, surface 

water, soils, geology, and hydrogeology are discussed in the subsections that follow. 

2.9.3.1 Surrounding Topography and Surface Features 

Drawing 2 shows the topography and surface features of the Area A Weapons Center. The site consists of 

Building 524 and weapons storage bunkers. The Area A Weapons Center is located near the top of the 

northern topographic and bedrock high. The ground surface generally slopes from the northern bedrock 

high to the south toward the Area A Wetland. The go-foot ground surface contour surrounds the site. The 

shape of this contour is consistent with the topography on the historical surficial geology map (USGS, 1960). 

The ground surface across the Area A Weapons Center is relatively flat. It was altered when the bedrock 

was blasted during construction of Building 524. To the west and southwest, the ground surface slopes to a 

ravine (Area A Downstream Watercourses) and toward the OBDANE. 

2.9.3.2 Surface Water Features 

Two drainage culverts (one along the northwestern side and one along the southeastern side of the site) 

collect runoff from the surrounding hillsides and from the Area A Weapons Center and discharge it to the 

Area A Wetland. The drainage culvert along the northwestern side eventually discharges to a storm sewer 

that passes along the southern side of the site and discharges into the Area A Wetland. The drainage 

culvert along the southeastern side collects runoff from the hillside north of the site and continues along the 

southeastern, side of the site, eventually discharging to another drainage area of the Area A Wetland. The 
“3 _, . I. 
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Area A Wetland discharges to the Area A Downstream Watercourses and subsequently into the Thames m 

River. Water typically flows in these drainage culverts immediately following precipitation occurrences. 

2.9.3.3 Soil Characteristics 

The SCS Soils Map (SCS, 1983) classifies the soil at the Area A Weapons Center as Udorthents-Urban 

land. This soil type is defined as excessively to moderately drained soils that have been disturbed by 

cutting and filling. The bedrock surface has been altered by blasting in some areas of the site. Other areas 

have been filled with dredge spoils. Native soils at the Area A Weapons Center were likely the same as 

those along the northern bedrock high. The SCS Map classifies this soil as the Hollis-Charlton-Rock 

complex, which is defined as stones and boulders intermingled with ‘a dark, fine, sandy loam. Bedrock 

outcrops are prevalent. 

2.9.3.4 Geology and Hydrogeology 

Geoloay 

The overburden materials at the Area A Weapons Center consist of 4 to 16 feet of coarse sand, gravel, and 

rock fill that is underlain by up to 17 feet of fine-grained dredge spoils. At the 2WCTBl and 2WCTB4 test 

boring locations, 8 and 4 feet, respectively, of fill material rests directly on bedrock (Mamacoke Formation). 

These are the only test borings where the bedrock was encountered and dredge spoils were not present. 

The overburden thickness generally increases to the south and east, toward the Area A Wetland. 

The bedrock surface generally slopes to the southwest across the site, toward the valley occupied by the 

Area A Wetland. The bedrock elevations at the 2WCTBl and 2WCTB4 test borings are higher than at the 

2WCTB6 test boring, which indicates that the bedrock surface does not slope uniformly and that localized 

bedrock surface depression(s) are present. This identified depression is most likely the result of the blasting 

activities that occurred during the construction of the Area A Weapons Center. The historical surficial 

geology map (USGS, 1960) indicates that, formerly, the bedrock rose steeply to the 2WCTBl and 2WCTB4 

test borings and then rose gently to the 2WCTB6 test boring. 

Hvdroaeoloav 

Groundwater is present in both the overburden and bedrock underlying the Area A Weapons Center. The 

saturated thickness of the overburden deposits is variable, ranging up to 25 feet or more. Overburden 

groundwater is primarily found within the dredge spoil materials, with only the lowermost few feet of the 

,coarser-grained fill deposits saturated. Drawing 3 shows shallow overburden groundwater contours for the 

Area A Weapons Center and nearby areas. Drawing 4 shows bedrock groundwater contours for the same 
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/ areas. Groundwater in both the overburden and bedrock flows across the weapons center to the southwest. 

Although monitoring well 2WMW6S was dry during the August round of data collection, the March data 

indicate a downward gradient between 2WMW6S and 2WMW6D, indicating downward flow from the 

overburden to the bedrock in this area. 

The shallow overburden hydraulic gradient across the Area A Weapons Center is 0.019. Assuming an 

average horizontal hydraulic conductivity of 2.7 feet/day (based on the Area A Landfill pumping test) and a 

porosity of 0.30, the seepage velocity for this area is estimated to be about 0.17 feet/day. The bedrock flow 

gradient is similar to the overburden gradient; however, there are not sufficient data available regarding 

bedrock permeability and porosity to calculate flow velocities within the bedrock. 

2.9.4 Nature and Extent of Contamination 

Soil, sediment, groundwater, and surface water sampling was conducted at the Area A Weapons Center 

during the Phase I and Phase II Rls. Based upon the results of these investigations, the nature and 

extent of contamination of the soil and groundwater at the Area A Weapons Center are discussed on a 

matrix-specific basis in the following subsections. Analytical results for sediment and surface water 

samples will not be discussed since potential contamination of these media is not expected to impact the 

groundwater at this site. The complete analytical database for soil and groundwater samples is contained 

in Appendix A. 

2.9.4.1 Soil 

Table 2-24 presents descriptive statistics (i.e., frequency of detection, minimum and maximum 

concentrations, range of detection limits for nondetects, 95% UCL, and sample number and location 

associated with maximum concentration) and associated COPC screening criteria for each analyte detected 

at least once in soil samples collected from the Area A Weapons Center. Table 2-25 presents similar 

information for TCLP results. Based upon the screening level assessment for the Area A Weapons Center 

(Section 2.9.5.3) and the procedures for the preparation of soil tag maps (Section 1.4.3.1), analytical results 

for primary COPCs in Area A Weapons Center soil samples and associated TCLP leachates are presented 

on Drawing 7A in Volume II of this report. 

Five VOCs, including acetone, 2-butanone, carbon disulfide, toluene, and TCE, were infrequently 

detected in the Area A’Weapons Center soil samples. Acetone and 2-butanone, which are both common 

laboratory contaminants, were detected at concentrations of 0.69 mg/kg and 0.24 mg/kg, respectively, in 

the soil sample collected from a depth interval of 8 to 10 feet bgs from boring 2WCTB6. The remaining 

VOC concentrations ranged from 0.002 mg/kg to 0.011 mg/kg. These analytical results do not indicate 

significant VOC contamination at this site. 
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As shown on Table 2-24, SVOCs, particularly PAHs, were detected more frequently and at greater 

concentrations than VOCs. The soil sample collected from a depth interval of 0 to 2 feet bgs from boring 

2WCTB2, located southwest of the bunkers along Triton Road, yielded the greatest concentrations of 

PAHs. For example, some of the PAHs and associated concentrations reported for this sample include 

fluoranthene (5.7 mg/kg), phenanthrene (4.2 mg/kg), pyrene (4 mg/kg), benzo(b)fluoranthene (3.2 mg/kg), 

chrysene (2.3 mg/kg), and benzo(a)anthracene (2.1 mg/kg). Concentrations of PAHs generally 

decreased with depth. The maximum concentration of any PAH reported for soil samples collected at 

depths greater than 2 feet bgs was 0.5 mg/kg (pyrene in the sample collected at a depth interval of 8 to 

10 feet bgs from boring 2WCTB6, located in the central part of the complex). 

Three phthalate esters, which are common field and laboratory contaminants, were also detected in the 

Area A Weapons Center soil samples. These compounds were detected infrequently (each in two or 

three of 11 samples) at concentrations ranging from 0.028 mg/kg to 0.36 mg/kg. Carbazole (0.4 mg/kg 

and 0.72 mg/kg) was also detected in the soil sample and field duplicate sample collected at a depth 

interval of 0 to 2 feet bgs from boring 2WCTB2. Dibenzofuran was detected at concentrations of 

0.084 mg/kg and 0.031 mg/kg in soil samples (both 0 to 2 feet bgs) collected from borings 2WCTB2 and 

2WCTB1, respectively. Benzoic acid, ranging in concentration from 0.047 mg/kg to 0.48 mg/kg, was 

detected in 5 of 11 soil samples. 
/-----A 

Three pesticides were detected in the Area A Weapons Center soil samples. 4,4’-DDE was detected in one 

sample and its associated field duplicate sample at concentrations of 0.004 mgkg and 0.0074 mg/kg. 

Endrin was detected in two samples at concentrations of 0.011 mg/kg and 0.014 mg/kg. Endrin aldehyde 

was detected in two samples at concentrations of 0.0064 mg/kg and 0.007 mg/kg. Maximum concentrations 

of these three pesticides were detected in the soil sample or field duplicate sample collected at a depth 

interval of 0 to 2 feet bgs from boring 2WCTB2, located along Triton Road. Aroclor-1260 was detected at a 

concentration of 0.05 mg/kg in the soil sample collected from boring 2WMW4S (0 to 2 feet bgs). 

Twenty-two metals were detected in the Area A Weapons Center soil samples, although antimony, 

cadmium, mercury, and silver were each detected in only two or three samples. As shown on Table 2-24, 

maximum concentrations of 10 metals were reported for the soil sample collected from a depth interval of 

4 to 6 feet bgs from boring 2WCTB3, located on the northwestern side of the northern bunkers. 

Maximum concentrations for six additional metals were reported for the soil sample collected from a depth 

interval of 16 to 18 feet bgs from boring 2WCMW3S, located south of the bunkers. 

As shown in Table 2-25, TCLP extraction followed by analysis for metals w&s performed for three Area A 

Weapons Center soil samples. Barium was detected in all three TCLP leachates at concentrations 

,.------ 4 
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ranging from 0.0317 mg/L to 0.248 mg/L. Arsenic, chromium, and selenium were each detected in the 

TCLP leachate of the soil sample collected from a depth interval of 6 to 8 feet bgs from boring 2WCTB5. 

2.9.4.2 Groundwater 

Groundwater samples from both overburden and bedrock wells were collected at the Area A Weapons 

Center. Table 2-26 presents descriptive statistics (i.e., frequency of detection, minimum and maximum 

concentrations, range of detection limits for nondetects, 95% UCL, and sample number and location 

associated with maximum concentration) and associated COPC screening criteria for each analyte 

detected at least once in groundwater samples collected from overburden wells at the Area A Weapons 

Center. Table 2-27 presents similar information for groundwater samples collected from bedrock wells at 

the Area A Weapons Center. Based upon the screening level assessment for the Area A Weapons 

Center (Section 2.9.5.3) and the procedures for the preparation of groundwater tag maps (Section 

1.4.3.2) analytical results for primary COPCs in Area A Weapons Center overburden and bedrock 

groundwater samples are presented on Drawings 5 and 6, respectively (Volume II). 

Overburden Wells 

No VOCs were detected in groundwater samples collected from the Area A Weapons Center overburden 

wells. Five SVOCs were detected at low concentrations. Bis(2-ethylhexyl)phthalate, a common field and 

laboratory contaminant, was detected in three of six samples at concentrations ranging from 2 ug/L to 

3 us/L. Bis(2-ethylhexyl)phthalate was also detected in one of the off-site residential wells at a 

concentration of 3 ug/L. 1,3-Dichlorobenzene (0.6 ug/L), benzo(g,h,i)perylene (1 pg/L), 

dibenzo(a,h)anthracene (0.8 us/L), and indeno(l,2,3-cd)pyrene (1 us/L) were each detected in one or the 

other of two groundwater samples collected from well 2WCMWl S. 

Nineteen metals were detected in unfiltered groundwater samples collected from the overburden wells. 

Sixteen metals were detected in the corresponding filtered groundwater samples. A majority of the 

maximum concentrations of metals were associated with groundwater samples collected from well 

2WCMW3S, located south of the site along the drainageway into the Area A Wetland. Concentrations of 

metals in filtered and unfiltered samples were relatively similar (i.e., at the same order of magnitude). As 

shown in Table 2-26, maximum concentrations of most metals exceeded concentrations reported for 

groundwater samples collected from off-site residential wells. Notable concentrations reported for 

groundwater samples include the maximum concentrations of arsenic (19.9 us/L), boron (3810 us/L), 

manganese (6540 ug/L), and sodium (3,580,OOO ug/L). 
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Analyses for hardness were petfom7ed for two filtered and six unfiltered groundwater samples. Reported 

results for hardness for the two filtered samples were 125 mg/L and 436 mg/L. Reported results for 

hardness for the six unfiltered groundwater samples ranged from 64 mg/L to 4,000 mg/L., 

Bedrock Wells 

Three groundwater samples were collected (during the Phase I RI and Rounds 1 and 2 of the Phase II RI) 

from a single Area A Weapons Center bedrock well (2WMW4D). Six VOCs were detected (each in only one 

of the three samples) at concentrations ranging from 1 ug/L to 12 ug/L. As shown on Table 2-27, these 

VOCs include three ketones and three halogenated aliphatics. Three SVOCs were detected at 

concentrations ranging from 2 ug/L to 7 ug/L. Benzoic acid and di-n-octyl phthalate were each detected in 

one of three samples, and bis(2-ethylhexyl)phthalate was detected in two of the samples. As previously 

noted, bis(Pethylhexyl)phthalate was also detected in one of the off-site residential wells at a concentration 

of 3 f.rglL. 

Thirteen metals were detected in unfiltered groundwater samples collected from the bedrock wells. Seven 

metals were detected in the corresponding filtered groundwater samples. Maximum concentrations of 

nickel and selenium exceeded concentrations reported for unfiltered groundwater samples collected from 

the off-site residential wells. A comparison of Tables 2-26 and 2-27 indicates that maximum concentrations 

of a majority of metals in overburden well samples are more than an order of magnitude greater than 

respective maximum concentrations of metals detected in bedrock well samples. 

Radionuclide analyses (gross alpha and gross beta) were performed for the three groundwater samples 

collected from bedrock well 2WMW4D. Analytical results for radionuclide analyses are provided in the 

database tables (Appendix A). Gross alpha was detected at concentrations ranging from 10.1 pCi/L to 20 

pCi/L, and gross beta was detected at concentrations ranging from 4.4 pCi/L to 22 pCi/L. Maximum 

concentrations of both parameters were associated with the sample collected during Round 2 of the 

Phase II RI. Complete gamma spectrum analyses performed for samples collected from this well during 

Rounds 1 and 2 of the Phase II RI detected no radionuclides. 

Analyses for hardness were performed for one filtered and two unfiltered groundwater samples. The 

reported result for hardness for the filtered sample was 94 mg/L. Reported results for hardness for the two 

unfiltered groundwater samples were 92 mg/L and 118 mgR. 
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2.9.5 Data Evaluation 

This section summarizes data evaluation procedures performed for site data. A discussion of contaminant 

fate and transport, a summary of the historical HHRA(s) performed for the site, and a screening level 

assessment of site data are provided. 

2.9.5.1 Contaminant Fate and Transport 

The primary classes of contaminants identified at the Area A Weapons Center are PAHs and phthalate 

esters. These chemicals are typically less soluble than volatile organics and therefore are most likely to 

migrate via erosional processes. Relatively low concentrations of PAHs (i.e., slightly above the method 

detection limits) were detected in one overburden groundwater sample (2WCGWlS-2). No PAHs were 

detected in bedrock groundwater samples. PAHs present in site soils would not be expected to migrate to 

groundwater. 

2.9.5.2 Summary of Human Health Risk Assessment 

Three potential receptor groups were considered during the Phase II RI risk assessment for the Area A 

Weapons Center based on current and projected future land use. These included full-time employees, 
;, -. 

construction workers, and potential future residents. Both noncarcinogenic and carcinogenic risk 

estimates were generated for these receptor groups for both CTE and RME scenarios. Groundwater was 

not considered to be a potential medium for exposure for the full-time employee. Dermal contact with 

groundwater was evaluated as a potential route of exposure for the construction worker. Future residents 

were assumed to use groundwater as potable water; therefore, exposures to groundwater through direct 

ingestion, dermal contact while showering/bathing, and inhalation of volatiles while showering/bathing 

were evaluated for future potential residents. 

The noncarcinogenic risk estimate associated with dermal contact with groundwater for the CTE 

construction ,worker was less than one. Noncarcinogenic risks for the RME construction worker and 

potential future residents (CTE and RME) exceeded the USEPA acceptable level of 1 .O. The majority of 

the noncarcinogenic risks were associated with exposure to manganese in groundwater. Manganese is a 

commonly found naturally occurring metal. Arsenic and thallium were additional noncarcinogens of 

concern for the future resident exposed to groundwater under the RME scenario: Dermal contact with 

groundwater was the primary route of concern for the construction worker, and ingestion of groundwater 

was the primary route of concern for the future resident. 

Incremental cancer risks were less than 1 E-6 for the construction worker under both exposure scenarios 

and for the future resident (for both dermal contact and inhalation routes of exposure) under the CTE 
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scenario. The incremental cancer risk associated with the ingestion of groundwater for the CTE future 

resident (6.4E-5) was within USEPA’s target risk range of 1 E-6 to 1 E-4 but exceeded the CTDEP target 

cancer risk of lE-5. However, for.the RME future resident, the cumulative incremental cancer risk 

associated with exposure to groundwater (6.4E-4) exceeded 1 E-4, the upper limit of USEPA’s target risk 

range, and the CTDEP target cancer risk. Estimated carcinogenic risks for future residents are primarily a 

result of exposure to dibenzo(a,h)anthracene and arsenic in groundwater. The exposure route that most 

contributes to the elevated carcinogenic risks for the future resident is incidental ingestion of groundwater. 

2.953 Screening Level Assessment 

COPCs at this site were selected using the risk-based COPC screening levels described in Section 1.4.2. 

All data collected during the Phase I and II Rls were used to select COPCs for soil and groundwater. 

Maximum and 95% UCL chemical concentrations are presented in the summary tables. Although the 

maximum concentration of a chemical may exceed an associated criterion, the distribution of the 

chemical in the medium is also important with respect to decision making. Therefore, the 95% UCL 

chemical concentration was included to provide some information on the potential distribution of the 

chemical. In addition, the summary tables for groundwater samples present the range of concentrations 

detected in off-site residential wells for each detected, chemical to enable comparison of site groundwater 

data with groundwater data collected from wells unaffected by the site. A brief narrative of the findings of 

this qualitative analysis is provided in the remainder of this section. 

The following parameters were selected as COPCs for Area A Weapons Center soils based upon the 

COPC screening analysis presented in Table 2-24 and Tabje 2-25: _ 

l PAHs [benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, dibenzo(a,h)anthracene, 

chrysene, and indeno( 1,2,3cd)pyrenel 

l SVOCs (carbazole) 

l lnorganics (antimony, arsenic, beryllium, chromium, lead, manganese, nickel, and vanadium). 

Based upon the procedures for the preparation of soil tag maps (Section 1.4.3.1), analytical results for 

primary soil COPCs [all aforementioned COPCs except dibenzo(a,h)anthracene and carbazole] 

associated with Area A Weapons Center soil samples and TCLP leachates are presented on Drawing 7A 

(Volume II). 

All of the aforementioned COPCs and cadmium exceeded the Connecticut remediation standards for 

pollutant mobility for groundwater classified. as GB., Maximum, concentrations of benzo(a)anthracene, r i_, L”-.* I _. ,,..,..‘ ,, .., .._* 

-carbazole, and antimony also , exceeded USEPA SSLs for migration to groundwater. Chemical 

concentrations in excess of the SSLs and/or Connecticut remediation standards for pollutant mobility 
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indicate the potential for these chemicals to migrate to groundwater and potentially impact the quality of 

the groundwater. 

As previously noted, cadmium was detected in soil samples at a maximum concentration exceeding the 

Connecticut remediation standard for pollutant mobility. However the soil sample associated with the 

maximum concentration of cadmium was also subjected to TCLP analysis, and cadmium was not 

detected at concentrations exceeding the associated Connecticut pollutant mobility standard for GB areas 

or the federal toxicity characteristic regulatory level in any of the TCLP leachates. Therefore, the TCLP 

data indicate that pollutant mobility is not anticipated to be of concern for cadmium in the soil matrix at 

this site, and cadmium was not selected as a COPC. 

Arsenic, barium, chromium, and lead were not detected in the TCLP leachates or were detected at 

concentrations less than the associated Connecticut pollutant mobility standard for GB areas and the 

federal toxicity characteristic regulatory levels. However, the soil samples associated with the maximum 

concentrations of these COPCs were not included in the group of samples subjected to TCLP analysis. 

Therefore, although TCLP results do not indicate the potential for these chemicals to migrate from site 

soils to groundwater, the TCLP results cannot be used with absolute certainty to negate the potential for 

migration of these chemicals to groundwater that is indicated by the soil data. Thus, arsenic, barium, 

chromium, lead, and mercury were retained as COPCs for soil. 

Aluminum, copper, and iron were not evaluated for COPC selection; USEPA Region I does not advocate 

the quantitative evaluation of exposure to these chemicals because the only available toxicity criteria for 

these chemicals are provisional references doses based on allowable intakes rather than adverse effect 

levels. In addition, USEPA SSLs and CTDEP pollutant mobility criteria were not available for calcium, 

magnesium, sodium, and potassium because these analytes are considered to be essential nutrients. 

Of the aforementioned soil COPCs, dibenzo(a,h)anthracene, indeno(l,2,3-cd)pyrene, and all inorganic soil 

COPCs were detected in groundwater at this site. 

The following parameters were selected as COPCs for Area A Weapons Center overburden groundwater 

based upon the COPC screening analysis presented on Table 2-26: 

. PAHs [benzo(g,h,i)perylene, dibenzo(a,h)anthracene, and indeno(l,2,3-cd)pyrene] 

l SVOCs [bis(2-ethylhexyl)phthalate] 

. lnorganics (antimony, arsenic, boron, chromium, lead, manganese, and thallium). 
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Based upon the procedures for the preparation of groundwater tag maps (Section 1.4.3.2), analytical results 

for primary overburden groundwater COPCs (arsenic, boron, lead, and manganese) associated with Area A 

Weapons Center overburden groundwater samples are presented on Drawing 5 (Volume II). 

:- ? 

Maximum concentrations of antimony (filtered), manganese (filtered and unfiltered), and thallium (unfiltered) 

exceeded the COPC screening level, the’ federal MCL, and the state MCL. Of these three criteria, 

maximum concentrations of dibenzo(a,h)anthracene, indeno(l,2,3-cd)pyrene, arsenic (filtered and 

unfiltered), boron (filtered and unfiltered), and chromium (unfiltered) exceeded only the COPC screening 

level. The maximum concentration of lead (unfiltered) was in excess of the federal MCL. 

Concentrations of iron (filtered and unfiltered) exceeded both COPC screening levels and the federal MCL. 

Aluminum (unfiltered) was detected at a maximum concentration in excess of the,federal secondary MCL. 

However, aluminum and iron were not selected as COPCs; USEPA Region I does not advocate quantitative 

evaluation of exposure to these chemicals because the only available toxicity criteria for both chemicals are 

provisional reference doses based on allowable intakes rather than adverse effect levels. Sodium (filtered 

and unfiltered) was detected at maximum concentrations in excess of the state MCL. However, sodium was 

not selected as a COPC because this analyte is considered to be an essential nutrient. Additionally, no 

screening criteria were available for calcium, magnesium, and potassium, because these analytes are 

considered to be essential nutrients. 

Maximum concentrations of bis(2-ethylhexyl)phthalate, dibenzo(a,h)anthracene, indeno(l,2,3-cd)pyrene, 

antimony (filtered), boron (filtered, and unfiltered), lead (unfiltered), manganese (filtered and unfiltered), 

and thallium (unfiltered) detected in groundwater samples exceeded the Connecticut remediation 

standards for groundwater protection. Groundwater protection criteria specific to GB designated 

groundwater are not available; therefore, the groundwater protection criteria applicable for GA or GAA 

designated groundwater are used to protect existing groundwater regardless of the classification. This 

approach results in a conservative screening level assessment. 

Because groundwater at the Area A Weapons Center eventually discharges to a surface water body (i.e., 

the Area A Wetland or the streams of the Area A Downstream Watercourses), site-specific groundwater 

data were also compared to Connecticut remediation standards for surface water protection. 

Benzo(g,h,i)perylene, dibenzo(a,h)anthracene, indeno(l,2,3-cd)pyrene, arsenic (filtered and unfiltered), 

and lead (unfiltered) were detected at maximum concentrations exceeding the surface water protection 

criteria. 

Of the selected COPCs, maximum concentrations of arsenic, boron, chromium, manganese, and thallium 

in Area A Weapons Center overburden groundwater samples exceeded concentrations of these 
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, chemicals detected in unfiltered groundwater samples from off-site residential wells. Conversely, the 

detected concentrations of lead were all below maximum concentrations of lead detected in unfiltered 

groundwater samples from off-site residential wells. Additionally, the maximum detected concentration of 

bis(2-ethylhexyl)phthalate (3 ug/L) in groundwater samples from Area A Weapons Center overburden 

wells was equivalent to the concentration of this compound detected in the off-site residential wells. 

The following parameters were selected as COPCs for Area A Weapons Center bedrock groundwater 

based upon the COPC screening analysis presented on Table 2-27: 

l Chlorinated aliphatic hydrocarbons (1 ,1,2-trichlororethane, 1,2-dichloroethane, and TCE) 

l lnorganics (antimony and manganese). 

Based upon the procedures’ for the preparation of groundwater tag maps (Section 1.4.3.2) analytical results 

for the primary bedrock groundwater COPC (manganese) associated with Area A Weapons Center bedrock 

groundwater samples are presented on Drawing 6 in Volume II of this report. 

The maximum concentration of antimony (filtered) exceeded the COPC screening level, the federal MCL, 

and the state MCL. Of these three criteria, maximum concentrations of 1 ,1,2-trichloroethane, 

1,2-dichloroethane, and TCE exceeded only the COPC screening levels. Maximum concentrations of 

manganese (filtered and unfiltered) exceeded both the COPC screening level and the federal MCL. 

Concentrations of iron (unfiltered) exceeded the COPC screening level and the federal MCL. Aluminum 

(unfiltered) concentrations were in excess of‘the federal secondary MCL. However, aluminum and iron 

were not selected as COPCs; USEPA Region I does not advocate quantitative evaluation of exposure to 

these chemicals because the only available toxicity criteria for both chemicals are provisional reference 

doses based on allowable intakes rather than adverse effect levels. Additionally, calcium, magnesium, 

sodium, and potassium were not considered for COPC selection because these analytes are considered 

to be essential nutrients. 

The maximum concentrations of antimony (filtered) and manganese (filtered and unfiltered) detected in 

groundwater samples exceeded the’connecticut remediation standards for groundwater protection. As 

previously noted, groundwater protection criteria specific to GB designated groundwater are not available; 

therefore, the groundwater protection criteria applicable for GA or GAA designated groundwater are used 

to protect existing groundwater regardless of the classification. This approach results in a conservative 

screening level assessment. 
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None of the chemicals detected in groundwater samples from bedrock wells were present at 

concentrations in excess’of the Connecticut remediation standards for surface water protection. 

None of the COPCs selected for groundwater samples collected from bedrock wells were detected at 

concentrations in excess of the maximum detected concentrations of respective chemicals in off-site 

residential wells. 

2.9.6 Decisibn Tree 

The general decision tree for the evaluation of sites is provided in Figure l-2. The evaluation of Site 20’ 

using the decision tree approach is as follows: 

l The Area A Weapons Center was investigated during the Phase I and Phase II Rls . The information 

collected during these investigations is sufficient to describe’the site and its physical characteristics. 

. The Phase I RI concluded that the human health risks associated with this site exceeded USEPA’s 

target risk range. The Phase II RI found that, althoug.h there is little evidence of groundwater and 

surface water contamination at the site, the Area A Weapons Center may be a source of 

contamination for the Area A Wetlands. Both the Phase I and Phase II Rls recommended that Site 20 

proceed to a FS. 

f----h 

l Further action is anticipated at Site 20 as discussed in Section 2.9.7. 

2.9.7 Recommendations 

Site 20 was investigated during two previous investigations. Based on an evaluation of these results, it is 

recommended that this site proceed to a FS for the evaluation of soil and sediments at the site. 

Depending on the results of the FS, a removal action may be required to prevent the migration of 

contaminants to the Area A Wetland from occurring. 

Further groundwater sampling from existing overburden and bedrock groundwater monitoring wells during 

the Basewide Groundwater OU RI is recommended for Site 20. The analytical program should include ,/ i, _ A..... i .’ (. 
TCL VOCs, TCL SVOCs, TAL metals, and ammonium perchlorate. The additional sampling and analysis 

will address concerns brought up by the screening level analysis. Ammonium perchlorate should be 

analyzed for because it is possible that this compound was released as a result of maintenance activities 

on torpedoes or weapons. The results of the grounowater sampling and analyses will be used to i-= 
u 

determine the need for additional actions at the site. 
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TABLE 2-1 

COPC SCREENING - SOIL SAMPLES 

SITE 1 - CBU DRUM STORAGE AREA(‘) 
NSB-NLdN, GROTON, CONNECTICUT 

PAGE 1 OF 3 

Analyte Frequency Mini&m Maximum Range 95% UCL Maximum Concentration SSL State Select 
of Concen- Concen- of Sample Location Migration to Pollutant as 

Detection tration tration Nondetects Number Groundwater Mobility (GB) COPC? 

IEthvlbenzene 

L I I I I I (2) I (3) I (4) L 1 
VOLATILE ORGANICS (mg/kg) 
l,l,l-Trichloroethane 1 l/9 1 0.001 J 1 0.001 J IO.006 - 0.028 0.001 lTB3-0507 lTB3 2 40 . N. 
P-Butanone I 419 1 0.015 1 0.17 J IO.011 -0.056 0.17 lTB3-0507 lTB3 80 N 

0.006 - 0.013 0.073 lTB3-0507 lTB3 13 10.1 N 
methyl&e Chloride 219 1 0.001 J 1 0.028 J 1' 0.006 - 0.028 0.026 lTB3-0507 lTB3 m .a 1 Y 
Tetrachloroethene 219 -.- I 0.002 J I 0.004 J _._-- - _.--. _ I’ , 0.006 - 0.028 0.004 1TB3-0507 lTB3 0.06 1 M 
Tr:nhl*“~~*b.~n” I I ,u ,I", "G'(I iesl IV I 219 1 0.002 J 1 0.003 J IO.006 - 0.028 0.003 lTB3-0507 lTB3 0.06 1 N 
Y\rlrxw~c Tntai I RI9 lnnnl .I I n38 .I I n ma 0.38 1 TB3-0507 lTB3 190 19.5 I N 

I 419 I 0.006 J I 0.079 J I / 

- I\ ‘V,.““, I “...l 
I 

“a ” “.““. ” -.-- - -.--- 
I I 

SEMIVOLATILE ORGANICS (mglkg) 
. 1,4-Dichlorobenzene I l/6 0.11 J 1 0.11 J 1 0.37-3.8 1 0.11 1 ITRI-13002 . .-. ---- I IT61 .-. I 2 - I 15 I N I 

- > I iTRi.nfinA I lTR1 I I ‘56 I N I ,,, 3-Methvlnanhthnlme I 3/6 0.025 J I 12 1 0.43 3.8 1 1;. I I.-."--- , ..-. , I -- I 
I lTR1 I 57n I 64 I ii I 

- . _ ” _. . . . . - . _. -. -. - -. - _._-_ - 
Ammnnhthnna I 716 I024 J I 2.8 J ITBl-0608 ..I. -... I 

ITB3-0002 lTB3 I iii ii 
ITBl-0608 lTB1 12000 400 N 

." . _ -..- - -.-- - -.-- --- 
(Benzo(k)fluorartthene 1 II6 1 0.61 J 1 0.61 J 1 0.37 -3.8 1 0.61 1 ITBl-0002 1 1TBl 1 49 1 N 

n87 .I I n27-3-a I 0.83 I iTB3-0002 I lTB3 930 200 N 

Fluorene .I" "." ." " 
Indeno(l,2,3-cd)pyrene 416 0.2 J Y .,.... _ , _.__ , ..__ ___. , 
Naphthalene 216 0.93 6.5 0.37 - 3.8 6.5 lTBl-0608 1 1 84 I 56 N 
Phenanthrene 516 0.053 J 16 2 16 lTBl-0608 

“” 
1 1-1~1 .-. 1 40 N 

Pyrene 616 0.037 J 9 9 lTBl-06 08 I lTB1 I 4200 I 40 I N I 



TABLE 2-1 

CO.PC SCREENING - SOIL SAMPLES 

SITE 1 - CBU DRUM STORAGE AREA(‘) 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 2 OF 3 

I Analvte I Freauencvl Minimum! Maximum 1 Range 1 95% UCL 1 Maximum Concentration SSL State Select 
Ition Migration to Pollutant * as 

PC? I - ‘-“-- ,“fZZ! 1 Grchtdyater 1 Mobilfiy (GB) 1 cq4) , 

INORGANICS (mglkg) 
Aluminum 
Antimony 

Arsenic 
Barium 

18900 17254 1 TBl -0608 
N(5) 

616 7110 
Y 515 5.3 J 17.4 J - 17.4 lTBl-0608 
Y 516 2.1 10.2 2.7 10.2 ITBl-0608, + 

616 40.7 J 93.9 - , 
A,. I -^^ , 

Beryllium I 616 1 0.36 J 1 1.0 I 
Phrnn 7/F; 1 14.6 J i 19.7 ’ ’ ” A 

I ID,-“““” I IPI I ““” 

1 TB3-0507 lTB3 63 ;; 

1 TBl -0608 lTB1 N 

lTBl-0608 ITBI 8 Y ._. 
N(“) I 

616 14.f 4L.Y 

616 4.7 J 9.5 J 
616 14.1 J 164J - 164 lTB3-0507 1 11 

’ 616 12000 31200 25808 lTBl-06~ 
-_- 

N‘“’ 

Lead I 616 1 4.8 1 366 I 366 

Y 

Chromium 
Cobalt 
Copper 

Iron 

L "^^^rr.:* I... 
,v,ay, 1eal”I I I I 

Gx 
“I” 

I 74911 4791 
NC”) 

L.“” 
I 
, 

5610 
--. - 

Y 
Manaanese 616 165 1 290 I 257 .._.. I 1 



TABLE 2-1 

COPC SCREENING - SOIL SAMPLES 

SITE 1 - CBU DRUM STORAGE AREA(‘) 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 3 OF 3 

Analyte Frequency Minimum Maximum Range 95% UCL Maximum Concentration SSL State Select 
of Concen- Concen- of Sample Location Migration to Pollutant as 

Detection tration tration Nondetects Number Groundwater .Mobility (GB) COPC? 
(2) (4) 

Mercury 416 0.15 J 0.61 0.12 - 0.18 0.61 1 TB3-0507 lTB3 2 Y 
Nickel 616 9.1 J 46.6 46.6 1 TB3-0507 lTB3 130 Y 
Potassium 616 255 J 3550 J - 2553 ITBI -0608 1TBl $3 
Selenium l/6 0.93 J 0.93 J 0.46 - 0.71 0.93 112890-I SS4C 1 SS4C 5 10 N 
Sodium 616 93.2 J 582 J -. 462.7 ITBI-0608 ITBl N(6) 

Vanadium 616 16.2 186 186 1 TBI -0002 ITBI 6000 Y 
Zinc 616 39.6 J 709 J - 709 1 TB3-0507 lTB3 12000 N 

TOTAL PETROLEUM HYDROCARBONS (mglkg) 

[T~ti I 11l11 I 41 1 9800 I 1 9800 I112890-ISSBDI lSS3 1 Y I 

y 1 Includes samples 112890-lSSlD, 112890-ISSIS, 112890-lSS2D, 112890-lSS2S, 112890-lSS3D, 112890-lSS3S, 112890-lSS4C, ITBI-0002, 

iz 1 TBI -0608, 1 TB2-1214, 1 TB3-0002, 1 TB3-0507. 
W 2 USEPA Soil Screening Levels (USEPA, May 1996). See Table l-2 for futher details regarding surrogate and/or calculated values. 

3 CTDEP, 1996. See Table l-2 for futher details regarding surrogate and/or calculated values. 
4 Contaminant of Potential Concern; Yes (Y) indicates that the maximum concentration exceeds one or more of the criteria; No (N) indicates that the maximum 

does not exceed any of the criteria. 
5 USEPA Region I does not advocate quantitative evaluation of this chemical. 
6 Essential nutrient; not evaluated for COPC selection. 
- Not Applicable or Not Available. 



Analyte Frequency 
of 

Detection 

TABLE 2-2 

COPC SCREENING - TCLP SOIL SAMPLES 

SITE 1 - CBU DRUM STORAGE AREA”’ 
NSB-NLON, GROTON, CONNECTICUT 

Minimum Maximum Range 95% UCL Maximum Concentration Federal State Select 
Concen- Concen- of Sample Location Pollutant Pollutant as 
tration tration Nondetects Number Mobility Mobility (GB) COPC? 

(2) (3) (4) 
TCLP METALS (mg/L) 
Barium 313 0.22 J 0.33 J - 0.29 112890-I SS3S-T 1 SS3 100 I 10 I N 
Lead l/3 0.6 0.6 0.3 0.6 112890-lSSlS-T ISSI 5 Y _ 
Selenium l/3 0.0021 J 0.0021 J 0.002 - 0.0021 0.0021 112890-lSS2S-T 1 SS2 1 N 

1 includes samples 112890-l SSl S-T, 112890-I SS2S-T, 112890-l SS3S-T. 
2 Federal Toxicity Characteristic Regulatory Level (58 FR 46049). 
3 CTDEP, 1996. 

F 
4 Contaminant of Potential Concern; Yes (Y) indicates that the maximum concentration exceeds one or more of the criteria; No (N) indicates that 

G 

the maximum does not exceed any of the criteria. 
- Not Applicable. 
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TABLE 2-3 

COPC SCREENING - GROUNDWATER SAMPLES -OVERBURDEN WELLS 
SITE 1 - CBU DRUM STORAGE AREA”’ 
‘NSB-NLON, GROTON, CONNECTICUT 

PAGE 1 OF 2 

Analyte 1 Frequencyl Minimum1 Maximum1 Range 195% UCLl Maximum Concentration ] COPC 1 Federal 1 State1 State Remediation 
._. 

1 Offsite Wells 1 Select 

of Concen- Concen- of Sample Location Screening MCL MCL Standards<” Concentration as 

Detection tration tration Nondetects Number Level Groundwater Surface Water Range COPC? 
(2) (3) (4) Protection Protection (6) (7) 

VOLATILE ORGANICS (ug/L) 
Chlorobenzene 1 l/2 I 12 1 12 I 10 1 12 1 lGW2S 1 lMW2S B 100 1 100 I 100 1 420000 1 ND 1 Y 
Xylenes, Total 1 l/2 1 24 1 24 10 I 24 1 lGW2S 1 lMW2S 1 1200 1 10000 It00001 530 I I 2 1 N 

Fluorene IO” , - t ._ I MWL3 I I L”” 

Naphthalene 9 ; ;1; 20 
;cw;+- ! I.a,“,nC I I ,an 

Phenanthrene 2l2. 4 J 22 13 lGW23-~ , I I - I L”” 
Pyrene t/2 1 J 1 J 10 1 lGW2S2 1 lMW2S 1 110 1 I - I 200 110000 i 

INORGANICS (q/L) 

E 
I I 

I 1MWZS I I I I 

;w2s-2 lMW2S 1 150 1 280 3700 ND N 
. ..l..“h I <CA I I c)nn 140000 ND N 

ND N 
ND Y 
Nl-l N .- . 

rluminum II2 94.9 94.9 132 94.9 lGW2S2 1 
2.95 lGW2S2 1 

lMW2SJ - 
Arsenic 2l2 2.4 J 3.5 I’““-- 
Arsenic, Fittered 2l2 4 J 4.4 4.2 lGW2S2DISS’ 
D-i..- 010 QC E I cl, + GA iGW7S-2 

15.4 - 3360 1 N”) 1 

“V “V I” 

50 50 50 Y 

.-..-- - 1 MW2S 260 2000 2000 1000 2.8 - 163 N 
1 GW2S2DISS 1 MW2S 260 2000 2000 1000 N 

1 MW2S 330 630 9.3 - - - 126 N 
,GW2S~“‘n” ..,1”,,-.r. eon cml N 

t 
VU.” 

zz-- +-se-- t t -I &I,& , “L. I , “V.” -..-- , ._..----.-- 

D/3 I r;*r, .II i?fl I I w3.5 I lGW2S-2 
“7.” 

57.1 
_-.-_ 
84.55 !U,33, INIWL3 , J.3” , I - I VU” I I . 

I -. .- .-^-- .*,m 
1 129900 1 68500 1 1 49200 1 lGW2.S2 1 lMW2S 1 I I I I 1 311U - 212 - - 46000 I N‘-’ 

I I . .19) 2/2 29600 67700 48650 lGW2S2DISS lMW2S - I I”‘ 
- 100 50 110 2.7 6.7 N 

4.8 - 21800 N(8) 
N(B) 

654 - 5810 f,,@) 
.,OI 

) 212 113300 127100 1 20200 1 lGW2S2DISSj lMW2S 
Magnesium 1 2l2 1 4290 1 5400 I 1 4045 1 lGW2S-2 1 1 MW2S 

Calcium 
Calcium, Filtered 
Chromium 

Magnesium, Filtered I 2/2 I 4320 I 5220 I I 4770 I lGWPS2DISS lMW2S N’-’ 

Manganese I 019 I b-m I w7 I I 46A i lGW2S-2 0.89 - 2130 Y 

Manganese, F,,.,,,, Y r -,- , --- r --” , ._- . -mSPDISS iMW2S 
Potassium 1 212 1 - 3490 1 3930 I 1 3710 1 lGW2S-2 290 17900 ,,,@) 

I ‘otassium, Filtered 212 2940 4060 3500 1 GW2S2DISS .l MWPS 
Silver, Filtered l/2 2.2 2.2 2.2 lGW2S2DISS 1 MWPS 
Sodium 212 17400 28300 22850 1 GW2S-2 1 MWPS 

I! 



TABLE 2-3 

COPC SCREENING - GROUNDWATER SAMPLES -OVERBURDEN WELLS 
SITE 1. CBU DRUM STORAGE AREA”’ 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 2 OF 2 

. 

Analyte Frequency Minimum Maximum Range 95% Up I llmvimaun t?nnrnntratinn I 
,_ ,.,“_ ,,,. “,.. _....“” . . . . . . ..-.. CflPI 

--. 4 Federal State State Remediation Ottsite Wells Select 

of Concen- Concen- of I n--.e,m. 31111ttJ11 I ^^r*:rr CIrnnninn , L”L,m,I”I, , urrlrrllllly , ““PI ..I”* Mt-I Ctcmda.~a(~) _.“.._... _” Concentration as 
I I 

n,t,r;,, I ------~~ , I..“- , 
+vdion tration Nondetects Number Level Groundwater Surface Water Ranae COPC 

(2) (3) i4) Protection Protection (6) (7) 
I . .&xl ’ I ̂ ^^^^I 

Sodium, Filtered 212 17900 27500 22700 1 iGW2SPDISS IMWPS 1 - I muuu I 
I nil-l 
) IY 

Zinc II2 8 0 9.8 8 1 lGW2S-2 1MW2S ,_ 1 Ill-Xl I I m....,. b”UU 5000 123 1 4.5 -445 1 N .__ _ 
Zinc, Filtered 212 2.8 12.4 7.6 t ir,!N3S I-MS!: - 5000 123 N , - . . -- - - - , 1 MW3 . - ‘S 1 1100 I 5000 I 1 
TOTAL PETROLEUM HYDROCARBONS (ug/L) 

\TPH 1 l/2 I 1200 1~1200 I 500 I 1200 1 lGW2S-2 1 IMWPS 1 - I I - m 00 I NA 1 Y 1 

MISCELLA ,NEOUS PARAMETERS (mgll) 
?. A_,. ,-.,A fin Hardness as babudl ZIL 1 YD 4on I 4--b* I i~lAl9C.9 I iLAW7S I I I - I I I NA N(‘o) 1 

,IO” ) I IO” , I.A..L”L , en....-- , I I 

lncliides samples lGW2S, 1GWPS DISS, lGW2S-2, lGW2S2DISS. 
Based on current USEPA Region Ill guidance (USEPA Region Ill, April 1, 1998). Tap Water Ingestion Value for noncarcinogens is based on a target hazard quotient of 0.1. Value for 
carcinogens is based on a cancer risk of IE-6. See Table l-3 for further details regarding surrogate values. 
Maximum Contaminant Level. (USEPA, October 1996). See Table l-3 for further details. 
Title 19, Health and Safety, the Public Health Code of the State of Connecticut, Chapter II Environmental Health. See Table l-3 for further details. 

CTDEP, January 1996. See Table l-3 for further details regarding surrogate and/or calculated values. 
Atlantic, July 1994. 
Coritaminant of Potential Concern; Yes (Y) indicates the maximum concentration exceeds one or more criteria: Unless dtherwise indicated, No (N) indicates the maximum does not exceed any 
of the criteria. 
USEPA Region I does not advocate quantitative evaluation of this chemical. 
Essential nutrient; not ‘evaluated for COPC screening. 

10 Not applicable for COPC screening. 
- Not available or Not applicable. 
NA Not analyzed. 
ND Not detected. 



TABLE 2-4 

COPC SCREENING - SOIL SAMPLES 

SITE 2A - AREA A LANDFILL(‘) 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 1 OF 4 

Analyte Frequency Minimum Maximum Range 95% UCL Maximum Concentration SSL State ’ Select 

of Concen- Concen- of Sample Location Migration to Pollutant as 

Detection tration tration Nondetects Number Groundwater Mobility (GB) COPC? 
(2) (3) (4) 

I 
IICS (mg/kg) 

I ..^_ , ^ ^h_ I ,. m-n I n nnr A c I n nor, In0n~an-9l hl\A/l/lQ/E;~7\ 1 91 MWIAS rnlrril Y 
VOLATILE ORGAN 
1 ,I ,2,2-Tetrachloroethane l/Y5 U.UZZ U.VZL “.““cJ - 4.3 “.“LL ““YLJ”-cL,“I”” ‘TV,” , 

na LIlAI “c.IC 7:; 
LLI.9.. I .U 

II35 0.011 0.011 0.005 - 4.5 0.011 o&)yn r)l h”\A,,AC I n n3 1 I 1 Ni 1 ,I ,BTrichloroethane 

2-Butanone 1135 0.002 J 0.002 J 0.01 - 5.3 0.002 I ,L”J”-LLVVc , LLVYL , I 
II35 0.012 0.012 0.01 - 5.3 0.012 080790-2LMW185(2-6)1 O’ ’ 

- ;i N 
4-MethylQ-pentanone Aentnnn 9)/3!i 0.009 J 0.25 J 0.011 - 5.3 0.25 081690-2LTBY 2LMW18S ‘r)’ TR3 1 ’ IR I IA0 1 1 N 
rx”“L”I I” -.-- 

Carbon Disulfide 2l35 0.005 J 0.008 J C 
I.005 - 4.5 0.008 LF-SB03-18.5~~~ I-r” I 20 v Chlorobenzene 3135 0.043 J 4.5 0.005 - 3.3 4.5 112890-2LSSi I 

I I I I 
2LTB23 (4-8)-D 

Fthvlhmxmn 0.002 J 
-.,, ,--..--..- 

I 8135 1 i 28 1 0.005 - 0.037 28 2LTB23 (4-8)-D 
Methyl&e Chloride 1 12/35 1 0.001 J I 0.025 I 0.005 -4.5 0.025 2LTB19 (2 “’ c)I TRtQ - I 

-I I hl 

v 
Totrarhlnmethmm I 1135 I 0.004 J 1 0.004 J 1 0.005 - 4.5 0.004 112890-2Ls 

t- I OIU nnmi-2 97 nt-rnnnrr I 

2 

Tricl 
I I I I I ’ 

0.5 LLVVL -.-1 I 

I “II ..Y. ..w. --.. .-. .- - ’ iene 1 12135 1 0.004 J 1 3.2 J 1 2LTB23-FSS 12 $7 x v.v..- - , -.- , LL’DL.J t’-o)-D 

iloroethene- I 2/35 1 o.oo2 J I o.oo2 J 1 0.005 - 4.5 1 0.002 1080290-2LMW14S(5-7)l 2LMW14S/ 0.06 1 N 

I 112890-2LSS2 2LSS2 
Y 

ICS (mglkg) * ..-- I ^.^ . I ^ A* I I fin” 4n I n ,n I olTR’X/A-9 -i-J 12LTB23-FSS 1 9 I 28 1 N 
A/O 0, 1 ‘)I TOO 1 F;R I N 

-7 l”lULll y”“a’” 

- -- 

4135 0.05 J 8.4 J 1 0.34 - 11 Acenaphthene 
Acenaphthylene II35 0.22 J 0.22 J I 
Anthrm-nnn 5135 0.23 J 1 

1135 U.lY J U.lY J u..34- IL “. IJ LL I YL” \-v’ 
. ..-..-. 

LlMethylnaphthalene . -..*.-... 5135 0.053 J 1.3 J 0.34 - 12 1.3 A-Mnth\rlnhnnnl. 2l35 0.34 J 2 J 0.34- 12 2 081690-2LTBqm, *’ 2LTB23 (4 -0, t i 91 TIXJ’LFCC LL I UL , i ,LL’LJL” I “Y, I I 
I 

“I 7 1 I N . . i 

8.4 2LTB20 6-w .A\ 

no l-Dan !” 0: 
I 31 TR3r-l I LLIYL” , 570 -. - I I 84 I ii I 

o-34- 12 o.22 I 0, Tm-m I I RA 1 N i 
, 

ICI I n34-11 19 ’ 
LL I DLiJ \4-0, , LLIUL” , I .a. . . 

Al rofwl IC-0, I lmnn I 4nn I-N 1 CL I DC” \“-“I 
2LTB20 (6-8) i 

Y 
Y 

rl, 111 II UYYl I” 

Rmvnfalnnthracnnn -“, ,_” -,-. ..* ..---. .- 

R,,“-Pd~\~\,V~“C3 I ddm.5 I nn46 .I I 15 0.34 - 11 15 2LTB20 (6-8) 1 2LTB 
uca ‘L”(a.,tJy’czt 8.2 . ..-- -.- .- 

- 
Benzo(b)fluoranthene 16135 0.07 J 15 

I 
0.35 - 1 I 15 2LTB20 (6-8) 1 2LTB 

Benzo(g,h,i)perylene 5135 0.044 J 0.59 J 0.34 - 12 0.59 2LTB26 (4 
Benzo(k)fluoranthene 17135 0.057 J 14 J 0.35 - 11 I4 2LTB20 (6 
Bis(2-Ethylhexyl)phthalate 6135 0.078 J 1.9 0.35 - 12 1.9 081690-2LMVw\~-v, LLnvv..uu 

,Cnrhnmle 3121 - 11 9.8 2LTB20 --.----.- , , 0.41 , 9.8 J 0.35 2LTB20 (6-8) 

Phnrconn I 17/X=, 10.037 J1 . 19 0.35 - 11 19 2LTB20 (6-8) 2LTB20 
“I II yuw tu ..-- , ni-n-hi Itvl nhthalatn I 2/35 I 0.061 J 1 0.076 J 0.34 - 12 0.076 081590-2LMW7(7-10) 2LMW7S 

13 0.34 - 11 13 2LTB20 (6-8) 2LTB20 
-. . . -... . . . . .-.-_- 
Dibenzofuran 1 4135 1 0.083 J 1 



TABLE 2-4 

COPC SCREENING - SOIL SAMPLES 

SITE 2A - AREA A LANDFILL”’ 
NSB-NL’ON, GROTON, CONNECTICUT 

PAGE 2 OF 4 

Analyte Frequency Minimum Maximum Range 
of Concen- Concen- of 

95% UCL 
: 

Maximum Concentration _. SSL State Select 
Sample 1 Location Migration to Pollutant as 

Detection tration tration Nondetects Number 
I I 

Groundwater Mobility (GB) COPC? 
131 I IR\ I IA\ I 

1 ami OnAQ .I A7 nR5.11 A7 7LTR7( 
t-1 \-I \ I 

. .““.-. . . . ..,. ,” .-,-w “.“.., ” “.__ I __. --I (6-8) 2LTB20 4300 56 il 
Fluorene 4135 0.13 J 

;7 
0.34 - 11 

;; 
2LTB20 (6-8) 2LTB20 560 56 N 

Indeno(l,2,3cd)pyrene 4135 0.23 J 0.64 J 0.34 - 12 0.64 2LTB26 (4-6) 2LTB26 14 -Y a @a 

6/35 0.12 J 1 20 0.34 - 11 20 2LTB20 (6-8) 2LTB20 84 1 56 1 N 

. .-. .-. ..~ . . -. .- 17135 0.066 .I I 61 0.35 - 11 61 2LTB20 (6-8) 2LTB20 nY ‘0 

Qrene 21135 0.03 I 0.35-11 I 40 I 2LTB20 (6-8) I 2LTB20 I 4200 1 40 1 N I 

Naphthalene 
phnnanthrnnn 
? 
I I---- 
;ESTIC 

la 
:IDES/PCBs (mglkg) 
ID .(. LI 1 14135 lO.OO$X .I i 7.2 J 1 0.0037 - 

4.4’-DDE I 13135 I 0.004: 

*, -- 

8145 
22f45 
AL-45 

-. - - - - - 
--- 1 0.0035 - . 0.37 0.002 2LTB17 (O-2) 

’ ’ n “735 - 0.18 0.47 2LTB23 (4-8) 
1.75 - 0.37 0.091 2LTB20 (6-81 

, ,.“l.v. .--- ..-- -.-- Dieldrin 5135 0.0012 ; 0.035 * 
Endosulfan I 3135 0.002 J 0.34 * 
Endosulfan II l/35 0.002 J 0.002 
Endrin 7135 0.0009 J 0.47 I 
Endrin Aldehyde 4121 0.019 J 0.091 
Endrin Ketone 2i35 0.0059 J 0.57 
Gamma-Chlordane 6135 0.003 J 0.095 
Heptachlor 3135 0.0005 J 0.079 
Yeptachlor Epoxide 2135 0.0007 J 0.0053 
vlethoxvchlor II35 0.019 J 0.019 , b..- _____., _ .._ 
DIOXINS/FURANS 

-.-- .- -- -- 
nnnln-nlo I nnnw f 2LTB29 0.7 -.-- 

j 1 -i&8- 1.9 1 0.019 1 2LTBI; (O-2) 1 1 2LTB17 1 1 160 I 8 1 i I 

0.37 
0.37 3 0.37 
0.19 
0.91 

n.n35 - 3.7 I 1.7 I 2LTB3i (8-l 0) i _ 2LTB31 

4/S-DDT 14135 0.006; 
Aldrin i/35 0.0001 
Alpha-Chlordane 7135 0.002 , 
Arnrlnr-I 343 I /?!i 17 I 17 I 

2LTB29 
LTB23-FSS 18 I 8.4 1 N 

71 TRl7 1R A.4 1 N 

D 1 2LTR79 I 10 

13~A67R-HnCDF 
n(L)-, .,v,. ,w . . --. 

I 
I 

l/A 
., . 

IO mm7 2L I tlZY-t-ss - 
-.--- - 

I o.nnn2 
-.---- 

0.0001 - 0.0003 0.0002 2~ rB23 (4-q-u I 7.3.4.7.GHxCDF .,-,-, -1. ,- ..--. I l/4 I 0.0003 I 0.0003 0.0003 2LTB23 2LTB23-FSS - : t 
l/d 

_..~ 0.0002 - 0.0006 (4-8)-D. 
1,2,3,6,7,8-HxCDF 1 0.0002 1 0.0002 0.0001 - 0.0007 0.0002 2LTB23 (4-8)-D 2LTB23-FSS - Y 
OCDD 1 414 0.0016 1 0.0025 J 0.002 0.0025 2LTBi 3-0001 2LTB13-PH2 - Y 

INORGANICS (mg/kg) ,..\ 
Aluminum 1 35135 1 4450 1 18400 1 1 9437 1 LF-SBO5-12.5-14.5 1 LF-SBO5 1 - I 

NW, 
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COPC SCREENING - SOIL SAMPLES 

SITE 2A - AREA A LANDFILL(‘) 
NSB-NLON, GROTON, CONNECTICUT 
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Analyte Frequency Minimum Maximum Range 95% UCL Maximum Concentration SSL State Select 
of Concen- Concen- of Sample Location Migration to Pollutant as 

Detection tration tration Nondetects Number Groundwater Mobility (GB) COPC? 

Antimony 6131 25.6 J 134 J 0.87 - 26.9 34.9 2LTB2” Ic *’ 
Arsenic 32135 0.5 10.6 J 0.87 - 1.5 A.3 2LTB’ 

Barium 
Beryllium 35135 
Boron 5118 22.7 79.8 0.95 - 19 52.7 ILL \” ” 
Cadmium 28135 0.32 J 12.1 J 0.22 - 0.43 12.1 080290-2LMW8S(6-10 

2LTB2’2 IA-Q\-‘3 

_““. _” -_,“I”” ,uu\r-v,, LLI”,.. I”” , 
2LTB99 IRA\ 71 TR77 I 130 il I 

I I I I \T VI ” 
I . 

“cIIbI”II I 

‘Chromium 

1 ?WX 1 7ClA 
, ““l”” , I”1 

I i77nn . . _“” I 17200 2LTB22 (6-8) 

I 
’ 35/35 ’ 6.5 ’ 289 ’ ’ Y , 289 2LTB22 (6-8) 

c.^L.^ll b”UtlLII I IA,?E I as2 I cl-?,~~ , U.” I 133 I ILL 1 4.5 122 2LTB22 (6-8) 
r,.-..,Tr I ?Kl?c. I a 1 I7ifwn .I I 2473 2LTB22 (6-8) 2LTB22 

v 40 N Ibyanlae Will “.“O “.C ” ,.,3 - 1.8 6.2 LF-TP22 LF-TP22 40 
ii Iron 35135 7660 157000 157000 2LTB22 (6-8) 2LTB22 

Lead 35135 4.9 1780 1780 2LTB22 (6-8) 
N(6) Y 

7 
0 

8 
i3 

Potassium 1 35135 1 549 J 1 4500 1 1744 LF-SBO3-18.5-20. 
Cl\l,.ni, I.,-. I 7/1E; I nia .I I 72 I nls-0.93 2.3 LF-SBOS-18.5-20.5 

-- - 
-’ 13wer , llJ.3 , L.” , cl”..2 , u. ,.A - 2.69 1 3tl.Y 1 ZLl!c -319 (2-4) 

P^.-li. *- 3”“I”III I awac , “V,“d I ??R , “Y.” I 7ian , ,I”” 1 lAn-7f=i7 I 1408 . .” --. LF-SBO3-18.5-20.5 
Thallium ’ l/35 1 1.8 ’ 1.8 ’ 0.16-3.1 -. 1 0.47 LF-SBO3-18.5-20.5 
,,---_I:_.- varlauwfrl I OrlOE I 4an , ilJ,i)J , IO.” I ,%a , I”” I I 138 2LTB20 (6-8) 
Zinc ’ 35135 ’ 24.5 ’ 9850 J 1 - 9850 2LTB22 (6-8) 
TOTAL PETROLEUM HYDROCARBONS (mglkg) 

ITPH ’ 212 ’ 46.7 J 1 48.2 J 1 ’ 48.2 ’ SBO7,S4,6-8 1 LF-SB07 1 I 2500 ’ N 1 

MISCELLANEOUS PARAMETERS rns 

I nnn”noc,, tm I .x-.,71 I 1-1111 a .F,.l.7,> “““V LL I w-3 \‘t-0,-u 

- ,v,arlgarlasa , dJ,c)J , I-t ” , II4.A J 328 2LTB22 (6-8) 
L”^-r.....r I i91-x I nm I ?G nn7.n74 3.6 081590-2LMWl7(4-8) 

4 rrn 0, -l-r-- ‘^ -- 

1 2LTBl9 1 ! 
NW 

.-. 
Ash (%) 212 92 93.5 93.5 2LTBl9 (4-6) 
Cation Exchange Capacity 2/2 3.9 4.9 4.9 2LTBl7 (O-2) 
(meq/l 009) 

gH 
I I I I I I I I I I 
1 212 1 8.08 J 1 8.56 J 1 1 8.56 1 PLTBl9 (4-6) 1 2LTBl9 1 ,,,(a) 
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COPC SCREENING - SOIL SAMPLES 

SITE 2A - AREA A LANDFILL(‘) 
NSB-NLON, GROTON, CONNECTICUT 
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Analyte Frequency Minimum Maximum Range 95% UCL Maximum Concentration SSL State Select 
of Concen- Concen- of Sample Location Migration to Pollutant as 

Detection tration tration Nondetects Number Groundwater Mobility (GB) COPC? 
(2) (3) (4) 

S ecific Gravit 2l2 2.3 2LTBl7 N(6) - - p y (g ) /cm3 2.4 - 2.4 2LTB17 (O-2) 

ITotal Ornanic Carbon fmo/kal I 212 I 2900 I 4500 I - I 4500 I 2LTB17 (O-2) I 2LTB17 I - I - ’ N(*’ 1 

1 Includes samples 080290-2LMWl48(5-7) 080290-2LMW8S(6-IO), 080790-2LMW18S(O-2) 080790-2LMW185(2-6) 081590-2LMW17(0-2), 081590-2LMW17(4-8) 
081590-2LMW7(7-lo), 081690-2LMW9(2-8) 081690-2LTB2(2-8) 081790-2LMW9(0-4), 081790-2LMW9(0-4)-D, 082290-2LMW13(2-4) 082290-2LMW13(2-4)-D, 
082290-2LMW13(6-8), 112890-2LSS1, 112890-2LSS2, 2LSS20 (O-l), 2LSS20 (0-1)-D, 2LSS21 (O-l), 2LSS22 (O-l), 2LSS23 (O-l), 2LSS24 (O-l), 2LTB13 (O-2), 
2LTB13-0001,2LTB13-OOOlA(FIELD), 2LTB13-0102(FIELD), 2LTB13-0204(FIELD), 2LTB13-0406(FIELD), 2LTB13-0608(FIELD), 2LTB16 (O-2) 2LTB17 (O-2), 
2LTB18 (O-2), 2LTB19 (2-4) 2LTB19 (4-6), 2LTB20 (6-8) 2LTB22 (6-8) 2LTB22 (8-IO), 2LTB23 (4-8) 2LTB23 (4-8)-D; 2LTB23-0002(FIELD), 2LTB23-0406, 
2LTB23-0406(FIELD), 2LTB23-0608(FIELD), 2LTB23-081O(FIELD), 2LTB23-1012(FIELD), 2LTB26 (4-6) 2LTB28 (4-6), 2LTB29 (10-12) 2LTB29 (10-12)-D, 
2LTB31 (8-10). 2LTB9 (O-2). LF-SBO3-18.5-20.5. LF-SBO4-0810. LF-SBO5-12.5-14.5, LF-TP22. LF-TP23. LF-TP26. LF-TP27. SBO7.S12.22-24. SB07,S4.6-8. 

2 USEPA Soil Screening Levels (USEPA, May 1996). See Table l-2 for futher details regarding surrogate and/or calculated values. 
‘-F 3 
z 

CTDEP, 1996. See Table l-2 for futher details regarding surrogate and/or calculated values. 
4 

0 
Contaminant of Potential Concern; Yes (Y) indicates that the maximum concentration exceeds one or more of the criteria; No (N) indicates that the maximum 
does not exceed any of the criteria. 

5 TCLP extraction followed by analysis for metals was also performed for the soil sample associated with the maximum concentration of this chemical. The resulting TCLP 
data indicate that pollutant mobility is not anticipated to be of concern for this chemical in the soil matrix in this area (i.e., this chemical was not detected in assocaited 
TCLP leachates or was detected at concentrations less than the associated Connecticut pollutant mobility standard for GB areas and the federal toxjcity characteristic 
regulatotv level). 

6 .,USEPA Regjon I does not advocate quantitative evaluation of this chemical. 
7 ‘Essential nutrient; not evaluated for COPC selection. 
8 ‘Not applicable for COPC screening. 
- Not Applicable or Not Available. 

. 



TABLE 2-5 

COPC SCREENING - TCLP SOIL SAMPLES 

KITE 2~ - AREA A LANDFILL”) 
NSB-NLON, GROTON, CONNECTICUT 

Analyte Frequency Minimum Maximum Range 95% UCL Maximum Concentration Federal State Select 
of Concen- Concen- of Sample Location Pollutant Pollutant as 

Detection tration tration Nondetects Number Mobility Mobility (GB) COPC? 

(2). (3) ( 1 4 

TCLP METALS (mg/L) 
Arsenic 11116 0.004 0.3 J 0.0345 - 0.3 0.3 081690-2LMW9(2-8)-T 2LMW9S 5 0.5 N 

Barium 16/16 0.14 J 1.06 J - 0.43 2LTB18 (0-2)-T 2LTB18 100 10 N 

Cadmium 11/16 0.005 J 0.065 J 0.005 0.065 081590-2LMW17(4-8)-T 2LMW17S 1 Y 

1 Chromium 7/l 6 0.0059 0.035 J 0.01 - 0.05 0.035 081690-2LMW9(2-8):T 2LMW9S 5 N 

Lead 9/l 6 0.004 J 2.19 J 0.1 - 0.3 2.19 2LTB18 (0-2)-T 2LTB18 5 Y 
Selenium 7/l 6 0.003 0.23 J 0.002 - 0.1 0.23 081690-2LMW9(2-8)-T 2LMW9S 1 0.5 N 

Silver 4/l 4 0.01 ’ J 0.042 J 0.6019 - 0.031 0.019 081690-2LMW9(2-8)-T 2LMW9S 5 0.36 N 

1 Includes samples 080290-2LMW14S(5-7)-T, 080290-2LMW8S(6-10)-T, 080790-2LMW18S(O-2)-T, 080790-2LMW18S(2-6)-T, 
081590-2LMW17(0-2)-T, 081590-2LMW17(4-8)-T, 081590-2LMW7(7-10)-T, 081690-2LMW9(2-8)-T, 081690-2LTB2(2-8)-T, y< 

082290-2LMW13(6-8)-T, 112890-2LSSl -T, 112890-2LSS2-T, 2LMW13(2-4)-D-T, 2LMW13(2-4)-T, 2LMW9(0-4)-D-T, 2LMW9(0-4)-T, 
-:, 
..,k.- :; 

2LTBi 8 (0-2)-T. 2LTB26 (4-6)-T. 
;J;. 
g 

2 Federal Toxicity Characteristic Regulatory Level (58 FR 46049). 
3 CTDEP, 1996. 
4 Contaminant of Potential Concern; Yes (Y) indicates that the maximum concentration exceeds one or more of the criteria: No (N) indicates that 

r ., i. 
. 

the maximum does not exceed any of the criteria. 
- Not Applicable. 
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COPC SCREENING - GROUNDWATER SAMPLES-OVERBURDEN WELLS 

SITE 2A - AREA A LANDFILL(‘) 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 1 OF 3 

1,sDichlorobenzene 
L.____^ I 

1 Frequency Minimum Maximum Range 95% UCL 1 Maximum Concentration COPC Federal State State Remediation Offsite Wells Select 

of Concen- Concen- of Sample Location Screening MCL MCL Standards”’ Concentration as 

Detection tration tration Nondetects Number Level Groundwater Surface Water Range COPC? 

(2) (3) (4) Protection Protection (6) (7) 

Analyte 

PLPWlS-I/ 
2LPWlS31 
2LPWl s-51 
PLPWIS-61 

2LPWl SI 
PLPWlSl 
2LPWl SI 
2LPWl.Y 

J I 

1 1123 1 7 J 1 7 JI 10 7 I 2LtiWIS 

1 2/23 1 4 J 1 12 I 10 I 12 I ZMWMS-~ I 2’ 
I I nR .I I .I1 10 I 6 I 2LGWlES 21 

4-Methylphenol “3 J LL J lLl”“V --..... .-- - - 
Acenaphthene 5123 0.5 J 1 J 1 2LGWlESl 21 

2LGW7SI 2 
, 

te ) 7123 I 1 1 62 Jj 10 62 

1 1123 1 1 J I 1 JI ‘0 I 1 I 2LGW8S I : 
I I n6 .I I 2 .I1 10 I 2 2LE 

I I 

27000 ND N 



TABLE 2-6 

COPC SCREENING - GROUNDWATER SAMPLES - OVERBURDEN WELLS 

SITE 2A - AREA A LANDFILL”’ 
NSB-NLON. GROTON. CONNECTICUT 

Analyte 

PAGE 2 dF 3 

1 Frequency 1 Minimum 1 Maximum 1 Range 1 95% UCL L Maximum Concentration ] COPC 1 Federal State State Remediation Offsite Wells Select 
.-. 

Aroclor-1254 

of Concen- Concen- of Sample Location Screening MCL MCL Standardst5’ Concentration as 

Detection tration tfation Nondetects Number Level Groundwater Surface Water Range COPC? 

2LPWlSI - 
2LPWlS71 2LPWI SI 
2LPWl S-8 2LPWlS 

Boron 
Boron, Filtered 
Cadmium 
Calcium 

Calcium, Filtered 
Chromium 
Chromium, Filtered 
Cobalt 
Cobalt, Filtered 
Copper 

Copper, Filtered 

Iron 

Iron. Filtered 
Lead 
Lead, Filtered 
Magnesium 

Magnesium, Filtered 
Manganese 

Manganese, Filtered 
Mercury 

Mercury, Filtered 
Nickel 
Nickel, Filtered 
Potassium 

7/t 7 52.5 J 3010 J 38.5-719 
IO/17 39.3 2670 35.7 - 131 2670 2LGW7S2DISS 
2120 3.8 29.1 2-3 29.1 121390-2LMWlES 2LMWlES 

3110 46000 - 

2LGWlES DISS 

5122 3.5 J 35.5 3- 14.4 35.5 PLGWl3S 2LMW13S 220 - - 420 1.9-6 N 
3117 4.5 14.4 3- 10.4 14.4 2LGW16S2DISS 2LMW16S 220 - _ 420 N 

12122 2.5 125 2 - 5.8 125 2LGWl3S 2LMW13S 150 1300 - 1300 0 A. 1.6 - 2160 NW 

6118. 2.7 30.1 J 2-5 30.1 2LGW7S2DISS 2LMW7S 150 1300 - 1300 48 ,.@’ 

22l22 55.1 J 193000 193000 121390-2LMW18.SD/ PLMWIESl 4.8 - 21800 N’B’ - 

2LGWl ES-2 

16117 46.4 193900 12.1 193000 2LGWlES2DISS 
N’s’ 

El23 3 84 l-10 84 PLGWIES-2 Y 

3118 2.4 J 20.6 l-10 20.6 PLPWIS DES PLPWIS - Y 

22122 2440 563000 107150 2LGW7S-2 2LMW7S - - 654 5810 N’9’ - 

16/17 4630 451000 106 451000 2LGW7S2DISS 2LMW7S - 
NW’ 

22l22 126 2570 1077 2LGW13S SLMWI 35 0.89 - 2130 Y 

17117 9.1 2010 2010 2LGW20S2DISS-D 2LMW20S 
Y 

2l22 0.32 J 0.32 J 0.2 0.32 PLGWI3Si PLMWl3Sl 1.1 2 2 2 0.4 0.13- 1.3 N 

PLGWIES-2 2LMWlES 
Ill7 0.29 0.29 0.2 0.29 2LGW8.S DISS 2LMWES 1.1 2 2 2 0.4 Nd 
al23 9.3 79.5 7-21.4 79.5 2LGW13S 2LMW13S B ‘00 100 100 680 5 - 17.5 
4/l 0 9 J 24.9 7 - 26 24.9 2LGW18S2DISS 2LMWlES 73 100 100 100 880 

22122 1300 208000 83576 2LGW7S-2 2LMW7S - 290 .17900 



TABLE 2-6 

COPC SCREENING - GROUNDWATER SAMPLES-OVERBURDEN WELLS 

SITE 2A - AREA A LANDFILL”’ 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 3 OF 3 

1 Includes samples 010291-PLMWl7S, 010291-2LMW9S, 010391-2LMW7S, 121390-2LMWlES, 121390-2LMWiES-D, 121490-2LMWES. 2LGWl3.S 2LGWl3S DISS. PLGWl7S. 2LGWt7S DISS, 2LGWl7.S2, 
2LGW17S2DISS, 2LGWiES, 2LGWlES DISS, 2LGWlES-2,2LGW16S2DISS, PLGWISS, 2LGWl9S DISS, PLGWl9S-2,2LGWlSS2DISS, PLGWlS-X, 2LGW20.S 2LGW20S DISS, 2LGW2OS-2,2LGW20S-2-D, 
2LGW20S2DISS. 2LGW20S2DISSD, 2LGW7S, 2LGW7S DISS, 2LGW7%2,2LGW7S2DISS, 2LGWE.S 2LGWES DISS. 2LGW8$-2,2LGW8S2DlSS, 2LGW9S, 2LGW9S DISS, 2LPWiS. PLPWIS DISS, PLPWIS-I, 
PLPWIS-i DISS, PLPWIS-2. 2LPWlS3. PLPWIS-4.2LPWlS5. 2LPWiS6. 2LPWlS-7, 2LPWlS-7 DISS, 2LPWlS8,2LPWlS-6 DISS. 

2 Based on current USEPA Region Ill guidance (USEPA Region Ill, April I, 1998). Tap Water Ingestion Value for noncarcinogens is based on a target hazard quotient of 0.1. Value for 
carcinogens is based on a cancer risk of 1 E-6. See Table l-3 for further details regarding surrogate values. 

3 Maximum Contaminant Level. (USEPA, October 1998). See Table 1-3 for further details. 
4 Title 19, Health and Safety, the Public Health Code of the State of Connecticut, Chapter II Environmental Health. See Table 1-3 for further details. 
5 CTDEP, January 1996. See Table 1-3 for further details regarding surrogate and/or calculated values. 
6 Atlantic, July 1994. 
7 Contaminant of Potential Concern; Yes (Y) indicates the maximum concentration exceeds one or more criteria; Unless otherwise indicated, No (N) indicates the maximum does not exceed any 

of the criteria. 
8 USEPA Region I does not advocate quantitative evaluation of this chemical. 
9 Essential nutrient; not evaluated for COPC screening. 
10 Not applicable for COPC screening. 
- Not available or Not applicable. 
NA Not analyzed. 
ND Not detected. 



TABLE 2-7 

COPC SCREENING - GROUNDWATER SAMPLES - BEDROCK WELLS 

SITE 2A - AREA A LANDFILL”’ 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 1 OF 2 

Analyte 1 Frequency 1 Minimum 1 Maximum ) Range 195% UCLl Maximum Concentration 1 COPC 1 Federal 1 State 1 State Remediation Offsite Wells Select 

andar& Concentration as of Concen- Concen- of Sample Location Screening MCL MCL st 

Detection tration tration Nondetects Number Level Groundwater Surface Water Range COPC? 

(2) (3) (4) Protection Protection (6) (7) 

VOLATILE ORGANICS @g/L) 
1 ,I ,2.2-Tetrachloroethane 4124 1 J 140 5-10 140 011091-2LMW13D 2LMW13D I-< - 
I,&Dichloroethene (total) 3124 IJ 2J 5-10 2 2LGW13D 2LMW13D 5.5 70/l 00 70/l 00 63 14000 ND N 
4-Methyl-2-pentanone II24 49 49 10 49 2LGW17D-2 2LMWI 7D 290 - - 350 4400000 ND N 
Carbon Disulfide 2i24 IJ IJ 5-10 1 2LGW14DI 2LMWl4Dl 100 - - 700 840000 ND N 

2LGW17D-2 2LMWI 7D 

6J 6J 

2J 2J 2LGWl7D-2! 
r-y 

SEMIVOLATILE ORGANICS @g/L) 
4-Methylphenol 1 1124 1 6 J 1 6 JI 10 6 1 2LGW17D-2 IZLMW17D 18 I 

- 
I 

- 
I 35 1 

32000 
1 

ND 
1 

N _’ 
%“<’ 3,. 

Benzoic Acid 1 5124 1 0.5 J 1 2 J 1 50 2 1 2LGW13D-2 PLMW13D 15000 
- - 

28000 
28000000 ND N 

-. ^...1^^. ^, . . . ..A.._. .-23 .i 
I I I I 1. I I zLuw1lxv I ZLMW I MUI I I I I I I I 1 i:>-&. 

Bis(Z-Ethylhexyl)phthalate ru Butylbenzyl Phthalate 1 

g Di-n-butyl phthalate 
Di-n-octyi phthalate 

nidhvl Phthnlnto 
I . I . .  .  . . I .  . - . - . -  

Phenol 

2LGW20D-2 1 2LMW20D 1 

4124 
3 J 10 J 10 - 17 10 2LGW7D-2 1 2LMW7D 

l/24 0.5 J 0.5 J IO-20 0.5 2LprQn.9 I 91 h”\*,*n 

ii24 IJ IJ IO-20 1 2LE ;W9D-2 
l/24 2J 2J 10 - 20 2 2L( ;W19D 
O,‘)” AC I 13n in 1711 2LG WI 7D-2 

, c,c.-f I”.” “( IL” I .- , .-- 

I A/PA I n7 .I I f, .I I IO I 6 I 2LGWI7D-2 t 2LMW17Dr 7”“” , 1-----. -,-- , -.. - I - - , .- CL”” , , , 
‘, I..,. 
-7; ;; 
. 

oonn Ann” a9nnnnr 10 I ND 1 N 1 i__ 
$66 .- 

1 4117 1 2.6 J -1 3.6 J I 1 - 5 I 2LGW7D2DISS 
I I ?I GWlRn 

1 II24 1 1.5 -J 1 1.5 J I 1 1 1.5 2LGWl9D I 2LI 
~RX~UILIUI, rlltered 1 ill7 I 1.4 J 1 1.4 J I 1 I 1.4 I 2LGW19D DISS I2LI 
rl^r^r. I I r;,~ .I I 177 I 11i4-113 I 177 I 2LGW9D 1 2LMW9D 

, , 

UWi9D\ ( 4 I 4 I 4 1 4 I 1 N 
630 1 49000 1 9.3- 126 1 N 

“nnnn 1 N 
icl.!x!? I Y 

“1. 
Ofl. D”JO0 _. Y 

3” , il” , 0.64 Y 

50 I 50 I 4 Y 
I I ” 

l/j7 1 2.1 J 1 2.1 J ) l-3 2.1 I 2LGWl8D DISS I2LMWlw 1 
3110 - 46000 24124 13900 94100 41873 PLGWI SD-2 PLMWl9D - 

E:lCopper- 1 12/24 1 5 1 42.7 1 2- 10.2 1 10 1 2LGWl9D 1 2LMWl9D 

zed ) l/l7 1 4.8 1 4.8 1 2-5 1 4.8 1 2LGWEDZDISS 1 2LMW8D ;s IOopper, 150 I 1300 I - I 1300 I 48 I 

U”l”l I 

Boron, Filtered 
Cadmium 
Cadmium, Filtered 
Calcium 

Calcium, Filtered 17117 19900 97800 50067 - 
Chromium 32.5 3-5 32.5 
Chromium, Filtered l/17 3.9 3.9 3 - 5.3 3.9 
Cobalt 3124 3.2 24.8 3-18 24.8 2LGW20D-2 



TABLE 2-7 

COPC SCREENING - GROUNDWATER SAMPLES - BEDROCK WELLS 

SITE 2A - AREA A LANDFILL(‘) 
NSB-NLON, GROTON, CONNECTICUT 
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3 
Analyte 1 Frequency 1 Minimum Maximum Range 95% UCL 1 Maximum Concentration 1 COPC Federal State State Remediation Offsite Wells Select 

,c\ 1 
of Concen- Concen- of Sample Location Screening MCL MCL Standards”’ Concentration as 

Detection tration tration Nondetects Number Level COPC? 
, (7) 

,“I Iron 24124 1 28.1 J 1 83900 1 83900 1 2LGW7D-2 1 2LMW7D I 4.8-21800 1 NW 

I 1 pp 

, z-3.y , ZI.0 , LLUWIY” 
Iron, Filtered 16717 22.7 42700 1 20 1 42700 1 2LGW18D2DISS 1 PLMWl 
Lead 7124 2.6 J 21.6 J I ^ ” ,. 1 n. ,. I n, ,-.,.,.n,-. I n, .a,“,. 

Lead, Filtered l/17 2.6 J 2.6 J ) 1 - 2 1 2.6 1 2LGW9D2DIs 

Magnesium 24124 2120 37100 I 

17DI 1.1 2 1 2 I 2 I 0.4 1 0.13-1.3 1 N 
I 3 I 3 I I-IA I. - 1 N 

, , -.-- - , -.-- - , -.- 

hdemwu Filterad I 1117 I 0.2 I 0.2 I 0.2 

23/24 1 865 J 1 16900 1020 I 7513 1 2LGW9D I Potassium 
1 lA!iO 1 17100 Potassium, Filtered 

Selenium 
Selenium, Filtered 

N Silver 

, a,,7 3 3 1-5 3 2LGWi! 
1 2124 2.5 J 3.5 J l-7 3.5 2LGI 

4 Sodium 1 24124 10600 365000 - 135762 2LG 1 .- _ 1 I 3160 - - -.- 97700 , 1 1 N(9) 
g Sodium, Filtered 17117 12300 378000 

Thallium II15 4J 4J 
Vanadium, Filtered t/17 6.3 6.3 
Zinc 15124 2.8 J 112 J 
Zinc, Filtered 10/17 2.4 J 19.4 

MISCELLANEOUS PARAMETERS (mg/L) 

I I 

!i RR i 1.2-4.3 i ‘; 1 

50 -l--%-l - II”” , d”“” , , .d”“” , . ..- ..- .- 

1100 I 5000 I - I 5000 I 123 I 1 i 

IHardness As CaC03 1 17/17 1 72 
7 

1 304 1 
1 _. - .._ -  ̂ ^. . . ...*..- 
I 190 1 2LtiWlYU-Z I ZLMWlYU I - 

I I I 
I - i-1 I I NA 

,,,t’o) 

1 Includes samples 010891-2LMW17D, 010891-2LMW7D, 010891-2LMW7D-D, 0110919LMW13D, 011091-2LMW9D, 121390-2LMW18D. 121790-2LMW14D. 121790-2LMWBD, 2LGWl30,2LGWI3D DISS, 
PLGWl3D-2 2LGW13D2OiSS, 2LGW14D, 2LGWI4D DISS, 2LGWl7D, 2LGW17D DISS, PLGWl7D-2,2LGW17D2DISS, PLGWl8D, 2LGW18D DISS, PLGWl8D-2,2LGWl8D2DiSS, 

2LGWI9D. 2i.GW19D DISS, 2LGWISD-2,2LGWISD-2DISS, 2LGW20D, 2LGW20D DISS, 2LGW20D-2,2LGW20D2DiSS, 2LGW7D, 2LGW7D DISS, 2LGW7D-2,2LGW7D2DiSS, 2LGW8D, 
2LGW8D DISS, 2LGW8D-2, 2LGW8D2DiSS 2LGW90,2LGW9D DISS, 2LGW9D-2,2LGWSDPDISS. 

2 Based on current USEPA Region Ill guidance (USEPA Region ill, April 1, 1998). Tap Water Ingestion Value for noncarcinogens is basedon a target hazard quotient of 0.1. Value for 

carcinogens is based on a cancer risk of 1 E-6. See Table 1-3 for further details regarding surrogate values. 
3 Maximum Contaminant Level. (USEPA, October 1996). See Table 1-3 for further details. 
4 Title 19, Health and Safety, the Public Health Code of the State of Connecticut, Chapter II Environmental Health. See Table I-3 for further details: 
5 CTDEP, January 1996. See Table 1-3 for further details regarding surrogate and/or calculated values. 
6 Atlantic, July 1994. 
7 Contaminant of Potential Concern; Yes (Y) indicates the maximum concentration exceeds one or more criteria; Unless otherwise indicated, No (N) indicates the maximum does not exceed any 

of the criteria. 
8 USEPA Region I does not advocate quantitative evaluation of this chemical. 
9 Essential nutrient; not evaluated for COPC screening. iz 

q 10 Not applicable for COPC screening. s 
0 - Not available or Not applicable. 
8 NA Not analyzed. G 

,$ ND Not detected. 23 
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Analyte Frequency Minimum Maximum Range 95% UCL Maximum Concentration SSL State Select 

of Concen- Concen- of Sample Location Migration to Pollutant as 

Detection tration tration Nondetects Number Groundwater Mobility (GB) COPC? .-. , _. 

I I I I I I I I I (2) I (3) I (4) I 

VOLATILE ORGANICS (mglkg) 
1,1-Dichloroethene 1 I60 0.002 J 0.002 J 0.005 - 0.056 0.002 090590-2WTBl(20-22)I 2WTBl 1 0.06 I 1.4 I N 
2-Butanone 19160 0.005 J 1.4 0.011 -0.11 1.4 T8-B 1 T8B 1 80 N 

Acetone 28160 0.027 0.85 0.011 - 0.11 0.85 083090-2WTB8( 1-3) 1 2WTB8 1 16 I 140 I N 

Rm7ane 1160 0.003 J 0.003 J 0.005 - 0.056 

.,.n\ I\IA,K”\A,CcI 
0.003 090490-2WMW5\ IJI 1 LVVIVIVV~~, 

n n’3 
“.“.J I 

ncl 
“.L I 

hl 
58 --()90690-3\A/TR7fA-f?\ 1 7WTR3 I 37 I 140 ;; 1 

--. .-.,. .- __ 
Carbon Disulfide 32i60 0.002 J 0.042 0.005 --OS056 1 0.01 
Chlorobeilzene 3161 0.002 J 0.014 J _.___ , 
Methylene Chloride 9160 0.002 J 0.01 J 0.005 - 0.074 0.01 

0.005 - 0.056 1 0.014 1 1 

Tetrachloroethene 
Toluene 
Trirhlnrndhnnn 

_.. .I_ ~1 ” -.. .-- -- 

‘7-B T7B 1 20 N 

112690-2WSD4(0-0.5)/ 2WSD4/ 0.02 1 N tc i 
112690-2WSD6(0-0.5) 2WSD6 .-,d 

NSD4(0-0.5) 2WSD4 0.06 1 N i< ‘8-B T8B 12 67 N j,, . . 
I6 1112690-2\ 6160 0.003 J 0.016 J 0.003 - 0.056 0.0’ 

6160 0.002 J 0.006 J 
F&o no03 J 0.012 J 

0.004 - 0.056 0.006 7 
0.012 PWTBl 0.06 I 1 I N 

=-. * .sLL...k% i 
I I I”, I.“I”Y.I I”. I” -.-- , _. _ _ _ - _. _ - , 0.005 - 0.056 090590-2WTB1(20-22)1 1 ;, i 

2 
z.‘+Fi ~,> * _ 

Xylenes, Total 1 1160 1 0.003 JI 0.003 JI 0.005 - 0.056 0.003 T6-B 1 T6B 1 190 19.5 N .i.,:w UT:- .~.& 

5 SEMIVOLATILE ORGANICS (mg/ky’ 
%f :$ 

: 1,6Dichlorobenzene 1 l/60 , v.u.ez ti, v.v-rc u, 
- 

v-vu V.V “.“Tb I2,CDimethylphenol 1 l/60 1 -, 
~i7-hAnth\~lnnnhthal~n~ I Al60 I 

0.21 JI 0.21 J] 0.35 - 6.6 0.21 ; 
0.04 JI 0.055 JI 0.35 - 6.6 0.055 7 v-T\ I "I . -- : p 

;~ L I.,” ,,‘,“‘.a pe . . . ..-.v..- I ..-- -.-. d.Methvlnhnnnl 
. . ..- . . . . . ..1..-. 

1 l/60 1 0.043 i 0.043 JI 0.35 - 6.6 I O.OL $3 T9-A T9A i 7 i .+f.'; _ 

” ‘. Acnnanhthene . - 
.--.. 

.._.. -..- i 9161 I 0.03 JI 0.38 JI 0.35 6.6 - 0.38 T7-B 178 570 a4 N 

J .0.39 ’ i Acenaphthylene 7160 0.034 0.35 - 6.6 0.39 T3-A T3A 84 N 

! Anthracene 18160 0.034 J 2.4 J 0.35 - 3.7 2.4 112690.2WSD9(0-0.5) 2WSD9 12000 400 N 

j Benzo(a)anthracene 37161 0.025 J 27 0.36 - 3.7 27 112690-2WSD9(0-0.5) 2WSD9 Y 

f Rnn7nla\nvrene : --..-- --I .-..- 27161 0.03 J 35 0.36 - 3.7 1 3E i 112690-2WSD9(0-0.5) 2WSD9 Y 
: Benzo(b)fluoranthene 1 33161 1 0.044 JI 55 1 0.36 - 3.7 55 112690-2WSD9(0-0.5) 2WSD9 Y 

IBenzo(g,h,i)perylene 1 20161 I 0.027 JI 23 s 0.35 - 3.7 23 1 l26go~2\A~CnO/n-n C\ rru”u\“-“..l, L..““” N 
Benzo(k)fluoranthene 35161 0.062 J 45 I 0.36 - 3.7 45 112690-2 WSD9(0-0.5) 2WSD9 49 Y 

‘. Benzoic Acid 5160 0.13 J 32 J 1.7 - 18 32 112690-2 . . “Y”,” V.. wcnaln-n 5) 2WSD9 400 5600 I I N . 
. Bis(2-Ethylhexyl)phthalate 21160 0.073 J 3.5 J 0.35 6.6 - 3,5 Tl O-B , TlnR . . -- , moo --__ I 11 

2&l 
I N I 

Rutvlhenzvl Phthalate 0.021 J 0.39 J 0.35 - 6.6 0.39 T7-B 1 T7B 1 930 I N ___ ___._ - .~ .~~. 5161 ! 

Carbazole 6119 0.n7.5 --- .I1 0.13 1 n-n 
I J-n 

1 TEA 1 - 0.13 -. .- .I1 - 0.38 - 0.8 , lb-n , 
i-be 
V.” 

I I N I 

Chrysene 38161 o.--- 038 JI -, 42 0.36 - 3.7 42 112690-2 ~ WSD9(0-0.5) 1 2WSD9 1. 160 

0 IX-n-hlltvl nhthnlntn 8160 0.023 JI 0.063 Ji 0.35 - 7.9 0.063 PxR 
I” Y 

1 T.?R I 
..e- 

7mn I 140 I 

3 -. . --. . .._.. -.-.- 
Dibenzo(a,h)anthracene Dibenzofuran 

6160 1 0.072 J1 0.31 J 0.35 - 6.6 0.31 T: 2-A-D T2A -;- Y *JJ 

g 1 O/61 1 0.035 JI 1 J 0.35 - 3.7 1 112690-2 WSD9(0-0.5) 2WSD9 N GZ 
s? *. \u- 
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Analyte Frequency Minimum Maximum 
of Concen- Concen- 

Range 
of 

95% UCL Maximum Concentration 
Sample 

State Select 
Pollutant as 

. __ . ._._ n--. 
‘?PC? Detection tratiqn tration Nondetects Number 

50161~ I' 

I I 
Groundwater 

I 
Mobility (ul5) 

(3) I 

Fluoranthene 0.003 J a0 0.36 - 3.7 80 112t 
Flmrene 12161 0.021 J 1 J 0.35 - 3.7 1 

;90-2WSD9(0-0.5) 2WSD9 

. .-". ". .- 
0.022 J 23 
0.056 J 0.077 J 

Pcmta~hlnmnhcmnl I “I ,..a”. ..VI “pe’.“, I”. . -- 0.24 J 0.24 _.-. J 
Phmnnihrnnn . *."..-.......".." I 34161 I 0.022 JI 36 0.36 - 3.7 36 1112l 

I,l2690-2WSD9(0-0.5) 2WSD9 

7,7 YYY 

A A’.M-M= .,r II- 
4,4'-DDT 

. 

I la/71 10.0062 JI 0.72 I --.- I JI 
13164 0.0044 J 2.9 0.0038 - 0.064 2.9 

Al&in 
Alpha-Chlordane 

Aroclor-1260 
nialrlrin 

l/69 
12t71 

7165 
71711 

0.0032 J 0.0032 J 0.002 - 0.032 0.0032 
0.0029 J 0.029 0.002 - 0.32 0.029 

0.082 J 1.5 0.038 - 0.1 , 
O.OOFiA J 0.026 0.0038 - 0.0641 0.026 I 

T6-Al T6Al 
TG-A-D T6A 

54 I 1.5 I TG-A-D 1 T6A 1 
T6-A 1 T6A I(xTr 8 88' 8 88 Y ] 

YlrlUl II I -..- -.---. -, 

.~~ 

, Fndns~dfan I I Al70 IO.0021 JI 0.011 JI 0.002 - 0.032 0.011 T3-A T3A 18 8.4 N 
L, ,..“I”..%.. . . I 

_ 

Fntin~tllfan II I 2168 I 0.0069 JI 0.031‘ JI 0.0038 - 0.1 064 0.031 12-A T2A 18 a.4 N 
-..----..-.. . . I 
Fnriosulfan Sulfate 1 ;&j IO.0069 JI 0.014 JI 0.0038 - 0.064 0.014 T3-A T3A 18 8.4 N 
_..____.. -.. --...~.- 
Cnrlrin I 317n I nnni% JI 0.016 Jr - 0.064 0.016 T5-A T5A 1 0.42 N 
LIIUIIII _, . " -. - -. _ 

- _. - . 
,0.0038 Endrin Aldehyde 4128 0.0056 J 0.016 J 0.0038- 0.048 0.016 T2-AI T2N 1 0.42 N 

T3-B T3B 
I 

Endrin Ketone 1 ,169 1 0.02 JI 0.02 JI 0.0038 0.l 064 0.02 T5-A T5A 1 0.42 N - 
r-nmmci-Phlnrrlann I 1?17n lnnn37 .]I 0.0 -._23 JI 0.002 - 0.32 0.023 TG-A-D T6A 10 0.066 N 
UC&, I ,I I ,a-"8 ll"l "..%I I" I .I." "."--. - , 
Unntsrhlnr I wn lo.0028 JI 0.0045 JI 0.002 - 0.032 0.0045 T5-A T5A 23 0.013. N 
I ,upruw .I”. “, . _ _ _ _ - _ . 

L 

Heptachlor Epoxide 4170 0.0022 J 0.0045 0.002 - 0.032 0.0045 Tl-B TlB 0.7 0.02 N 

Methoxychlor l/69 0.038 J 0.038 J 0.02 - 0.: 32 0.038 T5-A T5A 160 8 N 

beta-BHC l/70 0.0027 J 0.0027 J 0.002 1 O.( 132 0.0027 T5-A T5A 0.03 0.0039 N 

rl*ltQ-RUP 1liT-I n nn47 .I 0~0042 J 0.002 - 0.032 0.0042 T5-A T5A Y 
Igamma-BHC(Lindane) UcilLcI-vI I” 1 1170 .,I” , 10.0035 “.““._ JI - 

.- 
0.0035 -.-- 

- 
JI , 0.002 - 0.032 0.0035 T5-A T5A 0.009 N , 

i (mg/kg) 
s 

INORGANICI 
Aluminum 1 1 2690 1 I 61161 27100 JI - I ~~-- I 1 27100 I -- - I /-I3 1 -%--c-. l/t5 I I I I &I@) , I” 

Antimony 1 4150 1 0.48 JI 1.2 JI 0.47 - 3.4 I 1.2 I T7-A 1 T7A 1. 5 1.2 I N ii 

‘% 

) . . 

‘. 

.> 
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N 
I, 

Analyte Frequency Mini&m Maximum Range 95% UCL Maximum Concentration SSL State . Select 
of Concen- Concen- of Sample Location . Migration to Pollutant as 

Detection tration tration Nondetects Number Groundwater Mobility (GB) COPC? 
1 

Arsenic 60161 1 J 14.1 1.1 14.1 T8-B T8B 
Barium 61161 11.9 318 J - 318 T7-B T7R ir 
Beryllium 60161 0.14 J 4.1 J 0.3 4.1 T7-B 
P,.rrrn CIiO IA 7 ?a 6 nPi-7Fi 39.6 U”I “I I 
Cadmium 

Calcium 

I ,Y 

T7B 
T9B , u, 1” , 17,s WV.” -. - - . - , --.- ti-ii 

1 52161 1 0.12 JI 11.5 JI 0.12-0.38 1 11.5 I ( ) 083190-2WTB3 4-6 -D 2WTB3 

1 61161 1 868 1 12900 [ 1 12900 ]090590-2WTBl(l I 3-12) 2WTBi - 
,-%I__--:..- 
bIIlWIIIIUIII 

I c4,c-l I 7 
, “l,“l , l I 1fl9 , I”L I - I 

I I 
in3 I”_ 1 nrwxw’WTRNl-3) 2WTB8 ------ -. . -- 

t-.-L-I. CIUlJall I CA/C, I -2 , ““l”, , ” I 1-c: II , I”.” v, fl7 V.. I I 136 I N 9;;: 
. -.- I T7-B T7B 

-4 ,,.A .h n .iYrn I I i71 I T7-R T7P ocm 1 N(6) :i: 
I, .,.---.. 

uyal IIUCZ 

Iron 
Lead 

I L.,.., I III I I I I.7 _I, . ,V I, Y I ID L”” 

I T7-B T7B 40 40 , I,“” , “.” -, .,*. -, -.-- -.- , 

1 198000 
“Id .;- 

1 61161 I 5630 1 198000 JI - 17-B T7B - N(6) &&;, “. :; 
- . . :..&;,.~. 

Z-4) 2WMW6S - Y ,. 1 61161 1 4.8 Jj 298 I I 298 100390-2WMW6(: 
I cimi I 1~7n I am I 9150 T8-B T8B 

J 6 090690-2WTB2(0-2)-D 2WTB2 - 
0.1 - 0.51 

112 
T6-B T6B 2 

130 , “I,“, , “.” u, “I.” ” 61.5 T2-A T2A 
I Cl/Cl I CzEcl I 1;i7n .i 5170 T8-B TRR 

$ l”lcqjl1txHUI I I “I,” I I”,” “l”” , - .- 

Manganese 61161 55.3 376 I I 371 
Mercury 24154 0.15 J 1.2 J 

. ..1 I-VlabblUlll “l,“l vu.8 “I#” ” I 

-..- 
I 

Selenium 30161 0.7 6.8 J 0.44-1.3 6.8 T7-B/ T7B/ 
T7-R 1-7n 

f-l,7 I ni3-1 

t--A:..- 3”UIUIII , “I,“, , II-T , ““l” v, --. - ,---- - 

Vanadium 1 61161 1 8.9 JI 203 JI - I 203 I 
Tlirrrr I GIIRI I .qr; .II 7n3 .II 70 ~4A Ib , “l,Vl , “Y “, .“- -, 

MISCELLANEOUS PARAMETERS (mglkg) 

Total Organic Carbon 1 24124 1 8420 1 91000 1 1 51434 1 2WSD24 (0.0-1.0) 1 2WSD24 1 -. I 

7 0 
8 
;3 

1 Includes samples 082190-2WMW3(1 O-1 2), 082190-2WMW3(16-la), 082390-2WMW2-(O-2), 083090-2WTB8( l-3), 083090-2WTB8(1 O-.12), 083090-2WTB8(6-8), 
083190-2WTB3(10-12), 083190-2WTB3(15-17), 083190-2WTB3(20-22), 083190-2WTB3(4-6), 083190-2WTB3(4-6)-D, 090490-2WMW5(0-2), 090490- 
2WMW5(0-2)-D, 090490-2WMW5(10-12), 090490-2WMW5(13), 090490-2WMW5(4-6), 090590-2WTBl(lO-12), 090590-2WTBl(l5-17), 090590-2WTB1(20-22), 
090590-2WTB1(8-lo), 090590-2WTB7(0-2), 090590-2WTB7(0-2)-D, 090590-2WTB7(10-12), 090590-2WTB7(4-6), 090690-2WTB2(0-2), 090690-2WTB2(0-2)-D, 
090690-2WTB2( 1 O-l 2), 090690-2WTB2( 15-l 7), 090690-2WTB2(20-22), 090690-2WTB2(4-6), 090690-2WTB4(0-2), 090690-2WTB6(0-2), 090690-2WTB6( 15-I 7), 
090690-2WTB6(20-22), 090690-2WTB6(4-6), 100390-2WMW6(2-4), 112690-2WSDl (O-0.5), 112690-2WSDl(O-0.5)-D, 112690-2WSD2(0-0.5), 
112690-2WSD3(0-0.5), 112690.2WSD4(0-0.5), 112690-2WSD5(0-0.5), 112690-2WSD6(0-0.5), 112690-2WSD7(0-0.5), 112690-2WSD8(0-0.5), 
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112690-2WSD3(0-0.5j, 112690-2WSD4(0-0.5) 112690-2WSD5(0-0.5) 112690-2WSD6(0-0.5), 112690-2WSD7(0-0.5) 112690-2WSD8(0-0.5), 
112690-2WSD9(0-0.5), 2WSDlO(FIELD), 2WSDll(FIELD), 2WSD12(FIELD), 2WSD13(FIELD), 2WSD14, 2SWD14(FIELD), 2WSD15(FIELD), 2WSDlG(FIELD), 
2WSD17(FIELD), 2WSDlB(FIELD), 2WSDlS(FIELD), 2WSD20(FIELD), 2WSD21(FIELD), 2WSD22(FIELD), 2WSD23 (O.O-1.0) 2WSD24 (O.O-l.O), 
2WSD25 (0.0-I .O), 2WSD26 (0.0-I .O), 2WSD27(FIELD), 2WSD28(FIELD), 2WSD29(FIELD), PWSD3O(FIELD), 2WSD31 (FIELD), 2WSD32(FIELD), 
2WSD33(FIELD), 2WSD34, 2WSD34(FIELD), 2WSD35(FIELD), 2WSD36(FIELD), 2WSD37(FIELD), 2WSD38,2WSD38(FIELD), 2WSD39; 2WSD39(FIELD), 
2WSD40,2WSD40(FIELD), 2WSD41,2WSD41(FIELD), 2WSD42(FIELD), Tl-A, Tl-B, TlO-A, TlO-B, T2-A, T-2-A-D, T2-B, T3-A, T3-B, T4-A, T4-B, T5-A, T5-B, 
T6-A. TG-A-D. T6-B. T7-A. T7-8. T8-A. T8-B. T9-A. T9-B. 

2 USEPA Soil Screening Levels (USEPA, May 1996). See Table I-2 for futher details regarding surrogate and/or calculated values. 
3 CTDEP, 1996. See Table l-2 for futher details regarding surrogate and/or calculated values. 
4 Contaminant of Potential Concern; Yes (Y) indicates that the maximum concentration exceeds one or more of the criteria; No (N) indicates that the maximum 

does not exceed any of the criteria. 
5 TCLP extraction followed by analysis for metals was also performed for the-soil sample associated with the maximum concentration of this chemical. The resulting 

v 
g ’ 

: TCLP data indicate that pollutant mobility is not anticipated to be of concern for this chemical in the soil matrix in this area (i.e., this chemical was not detected in 
.i associated TCLP leachates or was detected at concentrations less than the associated Connecticut pollutant mobility standard for GB areas and the federal toxicity 

characteristic reaulatorv level). 
6 USEPA Region I does not advocate quantitative evaluation of this chemical. 
7 Essential nutrient; not evaluated for COPC selection. 
8 Not applicable for COPC screening. 
- Not Applicable or Not Available. 



TABLE 2-9 

2 
B . 
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COPC SCREENING - TCLP SOIL/SEDIMENT SAMPLES 

SITE 2B - AREA A WETLAND”’ 
NSB-NLON, GROTON, CONNECTICUT 

Analyte Frequency Minimum Maximum Range 95% UCL Maximum Concentration Federal State Select 
of Concen- Concen- of Sample Location Pollutant Pollutant as 

Detection tration tration Nondetects Number Mobility. Mobility (GB) COPC? 

(2) (3) (4) --_ - -_---. - _ ._. TCLP METALS (iIIg/L) 
1 Arsenic 1 25142 i 0.0024 1 0.41 JI 0.002 - 0.3 I 0.41 1083190-2WTB3(15-17)-TI 2WTB3 1 5 I 0.5 1 N 1 

’ Barium 1 36/42 1 0.025 1 0.67 .I1 0.015-0.032 f 0.1698 1 2WTB2(0-2)-T f 2WTB2 f 100 10 N 1 
Cadmium I 23/42 lo.0023 I C 

3lJ42 
12142 
2/42 
19142 
16J38 

0.0068 
0.0022 
0.0003 
0.0029 
0.007 

J 

3 J 
J 

-.-. 
I.024 

0.079 
1.5 

0.0006 
0.23 
0.38 

J 

I J 
J 

1 
5 
5 

0.2 
1 
5 

1 ~ Includes samples 082190-2WMW3(1 O-l 2)-T, 082190-2WMW3(16-18)-T, 082390-2WMW2(0-2)-T, 083090-2WTB8(1-3)-T, 083090- 
2WTB8( 1 O-l 2)-T, 083090-2WTB8(6-8)-T, 083190-2WTB3( 1 O-l 2)-T, 083190-2WTB3( 15-l 7)-T, 083190-2WTB3(20-22)-T, 090490- 
2WMW5(1 O-l 2)-T, 090490-2WMW5(13)-T, 090490-2WMW5(4-6)-T, 090590-2WTBl(l O-l 2)-T, 090590-2WTBl(l5-17)-T, 090590- 
2WTB1(20-22)-T, 090590-2WTBl(8-10)-T, 090590-2WTB7( 1 O-l 2)-T, 090590-2WTB7(4-6)-T, 090690-2WTB2( 1 O-l 2)-T, 090690- 
2WTB2(15-17)-T, 090690-2WTB2(20-22)-T, 090690-2WTB2(4-6)-T, 090690-2WTB4(0-2)-T, 090690-2WTB6(0-2)-T, 090690-2WTB6(15-17)T, 
090690-2WTB6(20-22)-T, 090690-2WTB6(4-6)-T, 100390-2WMW6(2-4)-T, 112690-2WSD2(0-0.5)-T, 112690-2WSD3(0-0.5)-T, 
112690-2WSD4(0-0.5)-T, 112690-2WSD5(0-0.5)-T, 112690-2WSD6(0-0.5)-T, 112690-2WSD7(0-0.5)-T, 112690-2WSD8(0-0.5)-T, 
112690-2WSD9(0-0.5)-T, 2WMW5(0-2)-D-T, 2WMW5(0-2)-T, 2WSDi (0-0.5)-D-T, 2WSDl(O-0.5)-T, 2WSD39-T,.2WTB2(0-2)-D-T, . 
2WTB2(0-2)-T, 2WTB3(4-6)-D-T, 2WTB3(4-6)-T, 2WTB7(0-2)-D-T, 2WTB7(0-2)-T. 

2 Federal Toxicity Characteristic Regulatory Level (58 FR 46049). 
3 CTDEP, 1996. 
4 Contaminant of Potential Concern: Yes (Y) indicates that the maximum concentration exceeds one or more of the criteria; No (N) indicates 

that the maximum does not exceed any of the criteria. 



TABLE 2-10 

COPC SCREENING - GROUNDWATER SAMPLES -OVERBURDEN WELLS 

SITE 28 -AREA A WETLAND”) 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 1 OF 2 
‘= 
73 

Analyte Frequency Minimum Maximum Range 95% UCL Maximum Concentration COPC Federal State State Remediation Offsite Wells Select 

of Concen- Concen- of Sample Location Screening MCL MCL Standards”’ Concentration as 

Detection tration tration Nondetects Number Level Groundwater SurfaceWater Range COPC? 

(2) (3) (4) Protection Protection (6) (7) 

VOLATILE ORGANICI i ug/L) 
i/IO 1 2 JI 2 JI 5-10 1 2 I 2WGW2lS 12WMW2lSI 100 1 - I - I 700 I I ND 1 N 

nes, Total 1 t/lo 1 1 JI 1 JI 5-10 I 1 I1214QO-2WMW5SI 2WMW5S 1 1200 1 10000 IlOOOOl 530 2 1 N 

SEMIVOLATILE ORGANICS &g/L) 
Benzoic Acid 1 1110 1 0.8 JI 0.6 JI 25-50 1 0.8 1 2WGW6S I2WMWES 15000 - - 28000 ND N 
Di-n-butyl phthalate I i/IO I 1 JI 1 Jl 10 I 1 1 2WGW3S 370 - - 700 120000 ND N 
Diethyl PI lthalate I 1110 I 1 JI 1 JI 10 I 1 1 2WtiW3S 

1 m 2WMW3S 

1 2WMWl -‘-“““3s 2900 - - 5600 2400000 ND N 

INORGANICS (us/L) 
[Aluminum 8/10 1 39.6 1 4160 1 30- 53.1 1 4160 1 2WGW2lS-2 12WMW2 

4/7 1 28.9 1 2180 1 14- 37.3 1 2180 1 2WGW6S DISS 1 2WMW6S _... - . ..^. ^ 

“.L ” .-- 

lO/lO 17.8 754J - 754 2WGW5S 2WMW5: 
7l7 15.9 707 707 2WGW3S DISS PWMW 

1 3110 1 1.6 J 1 1.6 2WGW6S 2”““” 

N 
i.A 7/7 1 96.8 1 3340 JI - 3340 1 2WGW21S D 

.-. .__ _...... 

E 

lo/IO 1 18700 1 298000 254840 1 2WGW21S. 

Copper 1 6/10 1 3 Jj 44.6 JI 1.1 -9.5 1 44.6 I 2WGW2lS-2 2WMW: 
Copper, Filtered. I 1/7 I 37 JI 37 JI 2-12 I 37 2WGW21,C--.-- 

I 
_......... 

Cyanide 1 l/3 1 5 1 5 I ? 3 I r D I 404 *on ‘)\& ( IL ,-tJ”-LYI -- / -. 

1 1 131000 J _ .^__ -..,**.arn n~l,l”~ll 
iron IO/IO 394 - 049/1 zwuw33 , L”“l”l”” 

PlodFiltered 1 123000 

!I 1050000 

J 89.5 71045 2WGW3S DISS 1 2WMW3S 

3.3 2-15.1 3.3 2WGW5S-- ’ 
_..,..*..m^ 

1080000 - 1080000 2WGW21 S-2 I2WMW: 

1050000 2WGW2lS2C’-- 
’ _ . . . 

1 

m IO/IO 5510 815000 J - 815000 2WGW21 S PWMW 

$ Potassium, Filtered 7i7 6590 843000 J - 843000 2WGW21 S DES A C,.ln,.;l’7) 2/l 0 2.2 J 2.3 J l-5 1 .Q I 211 QO-2WMW3S 2WMW 2WMV\ 
1110 1.5 J 1.5 J 2-7 1.5 2WGW3S-2 PWMVI 

Ki 



TABLE 2-10 

COPC SCREENING - GROUNDWATER SAMPLES-OVERBURDEN WELLS 

SITE 28 - AREA A WETLAND”’ 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 2 OF 2 

/ -J COPC 1 Federal 1 State I State Remediation Offsite Wells Select b 
Analyte Frequency Minimum Maximum Range 95% UCL Maximum Concentration 

of Concen- Concen- of Sample 
Location Detection tration trstion Nondetects Number 

PARAMETERS (mg/L) 
Hardness as CaC03 I 7/7 I 98 I 6150 I - 1 6150 1 2WGW2lS-2 12WMW2lSI - I - l-l I I NA NW) 

Includes samples 010291-2WMWES, 121190-2WMW3S. 121490-2\;VMW5S, 2WGW2lS, 2WGW2lS DISS, 2WGW2lS2,2WGW2lSPDISS, 2WGW3S, 2WGW3S DISS, 2WGW3S2,2WGW3S2DISS, Z” .L;, 
2WGW5S, 2WGW5S DISS, 2WGW5S-2,2WGW5S2DtSS, 2WGW6S, 2WGWES DISS. 

: _:_ 1,;: 
.e;d” _ 

carcinogens is based on a cancer risk of 1 E-6. See Table l-3 for further details regarding surrogate values. 
Based on current USEPA Region Ill guidance (USEPA Region ill, April 1, 1998). Tap Water Ingestion Value for noncarcinogens is based on a target hazard quotient of 0.1. Value for 

Maximum Contaminant Level. (USEPA, October 1996). See Table l-3 for further details. 
Title 19, Health and Safety, the Public Health Code of the State of Connecticut, Chapter II Environmental Health. See Table l-3 for further details. 

CTDEP, January 1996. See Table l-3 for further details regarding surrogate and/or calculated values. 
6 Atlantic, July 1994. 
7 Contaminant of Potential Concern; Yes (Y) indicates the maximum concentration exceeds one or more criteria; Unless otherwise indicated, No (N) indicates the maximum does not exceed any 

of the criteria. 
USEPA Region I does not advocate quantitative evaluation of this chemical. 8 

9 Essential nutrient; not evaluated for COPC screening. 
IO Not applicable for COPC screening. 
- Not available or Not applicable. 
NA Not anaiyzed. 
ND Not detected. 
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COPC SCREENING - GROUNDWATER SAMPLES - BEDROCK WELLS 

SITE 28 -AREA A WETLAND”’ 
NSB-NLON,GROTON, CONNECTICUT 

PAGE 1 OF 2 

$- 
Analyte Frequency Minimum Maximum Rang e 1 95% UCL I Maximum Concentration 1 COPC 1 Federal I State I State Remediatlon 1 Offsite Wells I Select 

of Concen- Concen- of 
Detection tration tration Nondetects 

I i 
~~ ,S:IrZ ( Location / “LfF / “,I,L / gr,L G;~;~~:i?j(~;~Ji;r con~~Ztion ) C~!T 1 

I I I I I I I 

SEMIVOLATILE ORGANICS (I&L) T 
~‘XM.nthulnhennl 

- . . - L. . , . . . I. I. 

I Ii16 
.- 

1 2 .I1 2 JI 10 I 2 2WGW22D-2 2WMW22D 180 - - 350 ND N 
” L”^lh.,#.-.h-..,.l I ,/lC I Q II ? II rn I ND N 
‘+-IYI~,I ,y,p 1c1 I”, , I,,” , ” u, ” v, . . 

R 
2WGW22D-2 2WMW22D 

18 35 
Benzoic Acid / 506 1 0.5 JI 12 JI 25-50 I> 011191-2WMW3D 2WMW3D 15000 - - 28000 ND N 
Bls(2-Ethylhexyl)phthalate 1 3/16 ) 11 1 31 JI 10 31 2WGW6D-2-D 

3 2WGW3D 
1 I 2WGW3D I 2w 

Di-n-octyl phthalate 206 0.6 J 3 J IO 
Diethyl Phthalate l/l6 1 J 1 J 10 , 
Phenol l/l6 14 14 10 I 14 I 2WGW22D-2 i2WMW22DI 2 

INORGANICS (uglL) 
Aluminum. 1 8/16 1 71.7 1 9910 1 30-306 1 5736: 

MW3D 1 2900 1 - ( - 1 5600 1 2400000 1 ND 1 N 
200 1 - ) - 1 4000 1 92000000 1 ND 1 N 

7 1 2WGW6D ( 2W 

-Filtered ~I 2112 1 89.5 1 7520 1 14- 120 1 7520 1 2WGW6D DISS 1 2w 

‘L’““E’““y, I IIIUI”” ., Arsenic 1 fj/lf3 ;:i ; G ; 3.3 1 2WG\ 
Arsenic, Filtered 1 4112 2.4 5.5 2 - 8. 

15.!i .I 904 J - 
2000 1 2000 1- 1000 Y 

l/l6 1 3.6 1 3.6 1 3.8 2WGW6D 1 2WMW6D I 73 0.33 - 0.41 N 

-“‘GWGD DISS 73 Y 
9.3 - 126 Y 

I I I Y 

-. .- 

Cobalt 1 6/16 I 3:; -1 37.5 I 3-5 I 37.5 
I 3/,3 I 177 I Ann I 3-l< 

Copper, Filtered l/l2 1 3.7 3.7 JI 2 - 5 3.7 1 2WGW2D2DtSS I 2k 
I _ ^ . _ - -. 

, ..-- “, .---- _, .--- 

I 9H6 I 2 32.7 1 - 1 

Potassium 14116 557 JI 44700 JI 1650 - 2290 1 25506 2W( 
_ I , ..-.. Potassium, Filtered 1 lo/l2 1 488 1 42500 JI 1230 -25101 28739 I 2WGW3D DISS I 2WMW3D I - - - - I N‘“’ 

^. I ^I*- I ,7 II r I II 4 5 I 5.1 1 2WGW6D-2-D 1 2WMWED 1 18 I 50 I 50 I 50 I 50 1 l-4.1 1 N u lselenrum 
0 



TABLE 2-l 1 

COPC SCREENING - GROUNDWATER SAMPLES - BEDROCK WELLS 

SITE 28 - AREA A WETLAND(‘) 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 2 OF 2 

Analyte Frequency Minimum Maximum Range 95% UCL Maximum Concentration COPC Federal State State Remediation Offsite Wells Select 

of Concen- Concen- of Sample Location Screening MCL MCL Standards”’ Concentration as 
Detection tration t&ion Nondetects Number Level Groundwater Surface Water Range COPC? 

(2) (3) (4) Protection Protection (6) (7) 
..-- -.^- _........_ - .- .^^ _^ ^^ . . 

MISCELLA 

IY ” 

63 1.2 - 4.3 Y 
63 Y 

I 

,NEOUS PARAMETERS (mg/L) 
I I f -.. -- 1 I I I I I .I. I rdl” ’ Hardness As CaC03 ) 12/12 I 16 I 640 I 1 505 f 2WGW3D f 2WMW3U f - f - I _ I I Nfi , I”’ “’ 

Hardness As CaC03. Filtered 1 313 1 16 1 124 1 1 124 1 2WGW210 DISS 12WMW210( - 1 - I - i NA N(‘o) 

1 lncluds samples 011191-2WMW30,Oi 1491-2WMW20,Ot 1591-2WMWiD, 121690-2WMW6D, 2WGW21D, 2WGW21D DISS, 2WGW21D-2,2WGW2iD2DISS, 2WGW22D. 2WGW22D DISS, 2WGW22D-2, 
2WGW2202DfSS, 2WGW2D, 2WGW2D DISS, 2WGW2D-2, PWGW2DDISS, 2WGW3D, 2WGW3D DJSS, 2WGW3D-2, 2WGW3D2DISS 2WGWSD, 2WGW5D DISS, 2WGW5D-2,2WGW5D2DISS. 
2WGW6D. 2WGW6D DISS. 2WGW6D-2,2WGW6D-2-D. 2WGWGD2DISS. ZWGWGDPDISS-D. 

2 Eased on current USEPA Region III guidance (USEPA Region Ill, April 1, 1996). Tap Water Ingestion Value for noncarcinogens is based on a target hazard quotient of 0.1. Value for 
carcinogens is based on a cancer risk of 1 E-6. See Table 1-3 for further details regarding surrogate values. 

3 Maximum Contaminant Level. (USEPA, October 1996). See Table 1-3 for further details. 
4 Title 19, Health and Safety, the Public Health Code of the State of Connecticut, Chapter II Environmental Health. See Table l-3 for further details. 
5 CTDEP, January 1996. See Table l-3 for further details regarding surrogate and/or calculated values. 
6 Atlantic, July 1994. 
7 Contaminant of Potential Concern; Yes (Y) indicates the maximum concentration exceeds one or more criteria; Unless otherwise indicated, No (N) indicates the maximum does not exceed any of the criteria 
8 USEPA Region I does not advocate quantitative evaluation of this chemical. 
9 Essential nutrient; not evaluated for COPC screening. 
10 Not applicable for COPC screening. 
- Not available or Not applicable. 
NA Not analyzed. 
ND Not detected. 



TABLE 2-12 

COPC SCREENING -SURFACE WATER SAMPLES 
SITE 28 - AREA A WETLAND”’ 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 1 OF 2 

I Analyte 1 Frequency 1 Minimum] Maximum) Range 195% UCLi kximum Concentration 1 COPC 1 Federal 1 State 1 State Remediation 1 Select 1 .._ --- 
of I I Concen- Concen- of Sample Location Screening MCL MCL Standards”) as 

Detection tration tration Nondetects Number Level Groundwater Surface Water COPC? 
(2) (3) (4) Protection Protection (6) 

I ^^^^ II ^,.F._ Il,Y,.,T.- AA. I n ,-.no I *,A,PI*,,Q lmrro\rri~I 4 4 I c I F I F. I RR I N 1 

I I I 

VOLATILE ORGANICS (uglL 
rthene ( 111, 1 “.““Z .I1 “.““Z JI”.““D-“.“I, “.““L I LVVJ”” IL [LYV~YV’C, 8.0 , * , ” , I “V ._ 

piGi?loroe 

SEMIVOLATILE ORGANICS (ug/L) 
IDiethyl phthalate 1 l/3 1 0.002 JI 0.002 JI 0.01 1 0.002 1 121090-2WSW2 1 2WSW2 1 2900 I - l - l 5600 1 2400000 1 N 1 

lO/ll 66.9 J 20900 117 I 20900 I 2w 
I 

I I 
I 

1 NV) . . 1 
Aluminum- 

Aluminum, Filtered 516 86.3 259 136 1 229.2 
I 
1 2WSW6 DISS 1 2WSW6 1 I 

Arsenic 
Lr-- 

3111 2.8 2.9 2-3 1 2.9 1 2w -“‘SW1 I 7wsw1 I 
1 Ail 1 I 22.3 1 ,,c I *-7!2, I RI" I -... 

la. ,,I I ” ZV.3 -..- -..-..- 

^ . . “ , . .  

win m FiltererI DL. .“. , ..-. - - I 216 I 83.3 I 91.2 I a - 30.1 91.2 2WSW2 DISS 2wsw2 I 

Boron 1 519 1 121 1 369 I 50 212 2wsw2 2WSWL 
-.a. I I >I_ I -9-a II nnn I cn ,!zco 9vsbvfi nrss 7WSWR Boron, wrerea 

Cadmium 

Calcium 

4/o , 13.3 .J, CLL , 2”. , ,.J”..a , L..“..“Yl”Y , &.._..” 
2ill I 7.1 JI 126 Jj 2-4.4 1 126 1 121090-2wsw2 I2wsw2 
Ill11 1 272 JI 46500 1 1 24826 I 2WSWl? I 

IC.alriam Filtarnri 1 R/A 1 256 J 45300 1 35109 I 2wsw12 C 
__ I .^.^^^ ^... V- , “ . ”  .  . . (  .  . . “ . _ ”  ,  - . -  

Chmmi~m I I/II I 6.8 I 6.8 l 3 - 6.5 tit! 

66.8 
A 
2/l 1 I- rt 66.8 63.9 

Copper 1 5/11 1 6.1 JI 29.3 JI 2 - 16.8 1 29.3 1 2w 

Copper, Filtered 1 l/6 I 4.5 JI 4.5 JI 2 - 5.3 I 4.5 I 2WSW7DlSS I 
[Iron E/l1 1 A 1 5.7- 11.9 I 11300 -I--- 11300 293 
Ilrnn Filtard I filfi I 110 I 19400 I - I 19400 I 2WSWl2 DISS 

171fMl-2WSWl 
,  ,  ”  .  .  ,  .  .  .  . ”  .  ”  ”  “ ._  

Lead 6i7 1.5 7.8 1 -2 1 7.6 I 
Lead, Filtered 215 1.8 J 6.1 J 1 
Magnesium lO/ll 443 18500 94 1 9878 I 2v\i 

I 

.- .___ -..-. 
1 8.1 I 2WSW7DlSS 1 2WSW7 

‘SW’ ,T,l,cIIA,, I N’“’ I 
- 

- I - 1-1 I . . 

ISS I2wsw21 - I N(8) 
I r)ld,C\b,‘) 

I - t-1 I , I. 

sW6 1 1 5000 I - I m y 
NW1 I 1100 I 5000 I - I 5000 1 123 1 N 



TABLE 2-12 

COPC SCREENING - SURFACE WATER SAMPLES 
SITE 28 - AREA A WETLAND”’ 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 2 OF 2 

Y 
-0 Analyte Frequency Minimum Maximum Range 95% UCL Maximum Concentration COPC Federal State State Remediation Select 

of Concen- Concen- of Sample Location Screening MCL MCL Standards”’ as 
Detection tration tration Nondetects Number Level Groundwater Surface Water COPC? 

(2) (3) (4) Protection Protection (6) 
MISCELLANEOUS PARAMETERS (mg/L) 

Hardness As CaC03 1 E/9 1 16 1 160 1 1 1 160 1 2wsw12 12wsw12) - I * l-l I. - N(9) 

1 

2 

7 
8 
9 

Includes samples 121090-2WSW1,121090-2WSW2, 121090-2WSW2-D, 2WSWI,2WSWl DISS, PWSWlO, 2WSW11,2WSWll DISS, 2WSW12,2WSW12 DISS, 2WSW2, 
2WSW2 DISS. 2WSW6.2WSW6 DISS. 2WSW7,2WSW7 DISS. 2WSW8.2WSW9. 
Based on current USEPA Region Ill guidance (USEPA Region Ill, April 1, 1998). Tap Water Ingestion Value for noncarcinogens is based on a target hazard quotient of 0.1. Value for 
carcinogens is based on a cancer risk of 1 E-6. See Table i-3 for further details regarding surrogate values. 
Maximum Contaminant Level. (USEPA, October 1996). See Table l-3 for further details. 
Title 19, Health and Safety, the Public Health Code of the State of Connecticut, Chapter II Environmental Health. See Table l-3 for further details. 
CTDEP, January 1996. See Table l-3 for further details regarding surrogate and/or calculated values. 
Contaminant of Potential Concern; Yes (Y) indicates the maximum concentration exceeds one or more criteria; Unless otherwise indicated, No (N) indicates the maximum does not exceed any 
of the criteria. 
USEPA Region I does not advocate quantitative evaluation of this chemical. 
Essential nutrient; not evaluated for COPC screening. 
Not applicable for COPC screening. 
Not available or Not applicable. 



TABLE 2-13 

COPC SCREENING - GROUNDWATER SAMPLES -OVERBURDEN WELLS 

SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA(” 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 1 OF 2 
i= 
-0 

Analyte Frequency Minimum Maximbm i oslnnn 1 NIX 1 IpI l Maximum Concentration COPC Federal State State Remediation Offsite Wells Select 

of Concen- Concen- Samole I Location Screenina MCL MCL Standards”’ Concentration as 
n-.-m.:,.. ..*.:A.. .W.&.” r Ranae COPC? 

I 
VOLATILE ORGAN 

,,“..J- ““1” “V.. 

of 
Ila.IVII Nondetects Number Level - 

(2) (3) 
Groundwater Surface Wate 

(4) Protection Protection (6) 1 (7) 

70/100 I70/1001 63 ) 14000 1 ND 1 Y 
r ICI l I 74n I hlrl I ” 

1,2-Dichloroethene (total) 
Benzene 1125 1 J 1 J , I” I I”Y I 0 
Bromodichloromethane 660 ND 1 Y 

Chloroform 14100 ND Y 
9400 27 Y 

48000 4 Y ---..--- -. -- -_-. 
2DGW29S2-D 

15750 ND Y 

. . . ..-.-.- I -.-- , 

Diethyl Phthalate 1 t/24 1 0:7 jl 0.7 JI IO 1 0.7 I 2DGW25S I2DMW2 

ND N 
59 3 Y- 

2400000 ND N 

Aluminum 1 13125 1 153 1 97400 1 14-442 
Aluminum, Filtered / 4122 1 138 1 4050 1 10 - 82.6 1 4050 I 2DGW24S 1 

I I non I 

(Boron, Filtered 11122 1 57.8 J I 359 
_^ -- 

Calcium 25125 11100 73800 

Calcium, Filtered 22122 8250 73200 
Chromium IO/25 1.5 J 84.6 3-5 

.- ^^ ^ 

1122 

21125 

14122 
El25 
6122 

Magnesium 25125 

Magnesium, Filtered 22122 
Manganese 24125 
Manganese, Filtered 21122 

II25 iMercury 

121000 

9690 
220 
5.8 

62200 

61000 
6710 
6620 

-7-T 

8.4 - 25.6 

16.3 - 57.5 
1 - 5.4 
1-2 

27.4 

9690 
220 
5.8 

21596 

61000 
6710 
6620 

1.1 

I - 1 630 I 1 9.3-126 1 Y 
I I Y 

‘ICD I - I-I f I *. 

, ruwV24S B 100 I 100 m 110 1 2.7-6.7 1 Y ’ LLJUVVL+O-c 
7DGW3nS-2 t2DMW30S I 220 1 - 1 - I 420 1 1.9-6 1 N 

3GW12S-2 1 3MW12S 1 - - I I 

3GWl2S2DISS 



TABLE 2-13 

COPC SCREENING - GROUNDWATER SAMPLES -OVERBURDEN WELLS 

SITE 3 -AREA A DOWNSTREAM WATERCOURSES AND OBDA(‘) 
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PAGE 2 OF 2 

Y 
1 Includes samples 010291-2DMWllS, 010291-3MWt2S, 010391-2DMW16S. PDGWIIS, PDGWllS DISS, 2DGWIiS-2, PDGWI ISPDISS, 2DGW16S, 2DGW16S DISS,‘2DGWl6S-2,2DGW16S2DISS, 

2DGW24S, 2DGW24S DISS 2DGW24S2,2DGW24S2DISS, 2DGW25S, 2DGW25S DISS, 2DGW25S2,2DGW25S2DISS, 2DGW26D, 2DGW26D DISS, 2DGW26D DISS-D. 2DGW26D-2,2DGW26D-D, 
2DGW26D2DISS 2DGW26S 2DGW26S DISS, 2DGW26S2,2DGW26S2DISS, 2DGW27S, 2DGW27S DISS, 2DGW27S-2,2DGW27S2DISS, 2DGW28S 2DGW28S DISS, 2DGW28S-2,2DGW28S2DISS, 
2DGW29S, 2DGW29S DISS,‘2DGW29S-2, 2DGW29S2-D, 2DGW29S2DISS 2DGW29S2DISS-D, 2DGW30S, 2DGW30S DISS, 2DGW30S-Z,2DGW30S2DISS, 3GW12S, 3GW12S DISS, 3GW12S-2, 
3GWl2S2DISS. 
Based on currentUSEPA Region Illguidance (USEPA Region III, April 1. 1998). Tap Water Ingestion Value for noncarcinogens is based on a target hazard quotient of 0.1. Value for 2 
carcinogens is based on a cancer risk of IE-6. See Table 1-3 for further details regarding surrogate values. 

3 Maximum Contaminant Level. (USEPA, October 1996). See Table I-3 for further details. 
4 Title 19, Health and Safety, the Public Health Code of the State of Connecticut, Chapter II Environmental Health. See Table 1-3 for further details. 
5 CTDEP. January 1996. See Table I-3 for further details regarding surrogate and/or calculated values. 
6 Atlantic.July 1994. 
7 Contaminant of Potential Concern; Yes (Y) indicates the maximum concentration exceeds one or more criteria; Unless othenvise indicated, No (N) indicates the maximum does not exceed any 

of the criteria. 
8 USEPA Region I does not advocate quantitative evaluation of this chemical. 
9 Essential nutrient; not evaluated for COPC screening. 
10 Not applicable for COPC screening. 
- Not available or Not applicable. 
NA Not analyzed. 
ND Not detected. 



TABLE 2-14 

COPC SCREENING - GROUNDWATER SAMPLES - BEDROCK WELLS 

SITE 3 -AREA A DOWNSTREAM WATERCOURSES AND OBDA”) 
NSB-NLON, GROTON, CONNECTICUT 
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% Analyte Frequency Minimum Maximum Range 95% UCL Maximum Concentration COPC Federal 

of Concert- Concen- of Sample Location Screening MCL 
Detection tration tration Nondetects Number Level 

5rara arare nemeolauon unsne wene 3e,ecr. 

MCL Standards”’ Concentration as 
Groundwater Surface Water Range COPC? 

I I I I I I I I (2) I (3) (4) Protection Protection (6) (7) 

ANICS (ug/L) 
-^^*I.^-^ . IOC I c rn I 7 1 ,nra\nr,cn . . . ND Y 

2 13 011491-2DMW16D 2DMW16D 7rvrnn ,7n,rnn, ..,,+.... (.-,.““, _” ( 14000 ND Y 

3 3 2DGW25D-2 4nn I .’ 14100 ND Y 
7 7 2DGWlOD-2 48000 4 Y 

7RAf-l Nn V 

5-10 
5-10 
5-37 
5- 10 E 

SEMIVOLATILE ORGANICS (ug/L) 
IEtenzo(a)pyrene 1 II25 r I 10 
Benzo(b)fluoranthene 1 II25 1 1 JI 1 JI 10 I 1 1 . 3GW12D ( 3MW12D 4 
ELnn-,n,n h i\n.xrtrlnn~ I 1,‘X i A II A .I\ In 1 A I I 3MW12D 1 

z 
1 

0.5 
2 

; ; ; ;;; 
J 0.9 J 50 
J 20 J II-I t T-i 

Di-n-octyl phthalate / 2125 1 1 JI 5 J( 10 1 5 2DGW27D 
Dibenzo(a,h)anthracene I l/25 I 3 JI 3 JI 10 I 3 1 3GW12D 1 YI 

I I no II no ,n I l-la I I 3l- 

I I , I. 
1-7M 1 N 
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TABLE 2-14 

co% SCREENlNG - GROUNDWATER SAMPLES - BEDROCK WELLS 

SITE 3 -AREA A DOWNSTREAM WATERCOURSES AND OBDA(” 

% 
NSB-NLON, GROTON, CONNECTICUT 

8. PAGE 2 OF 2 

% Analyte Frequency Minimum Maximum Range 95% UCL Maximum Concentration COPC Federal State State Remediation Offsite Wells Select 
of Concen- Concen- of Sample Location Screening MCL MCL Standards”’ Concentration as 

Detection tration tratioh Nondetects Number Level Groundwater Surface Water Range COPC? 
(2) (3) (4) Protection Protection (6) (7) 

Mercury, Filtered l/20 0.4 J 0.4 J 0.2 0.4 2DGWl5D DISS 2DMWl5D 1.1 2 2 2 0.4 N 
Nickel 1 O/25 8.4 J 61.5 7 - 19.9 18.5 2DGW16D 2DMW16D 73 100 100 100 880 5 - 17.5 N 
Nickel, Filtered 1120 17.1 J 17.1 J 7- 18.1 17.1 2DGWl5D DISS PDMWI 5D 73 100 100 100 880 N 
Potassium 24125 714 19000 1430 19000 3GWl2DI 3MWl2DI - 290 - 17900 N’9’ 

3GWl2D-D 3MWl2D 
Potassium, Filtered 19/20 745 19200 1170 19200 3GWl2D DISS 3MWl2D - N(Q) 
Selenium--- - 5122 1.8 6.3 J 1-5 6.3 3GWl2D-2 3MWl2D 18 50 50 50 50 I-4.1 N 

3160 - 97700 

Sodium, Filtered 20/20 4580 3560000 - 948348 PDGWIGDPDISS 
5 J 10 1’ 

=, 6 J 6 J 
PDGWIODPDISS *‘i 

PDGWl5D-2-D :. .I 
. 

Zinc 
14125 3.1 J 75.7 5.7 27.8 

- 
22.4 2DGW25D-2 2DMW25D 1100 5000 

- 
5000 123 4.5 - 445 N .,: .:_i 

: 
-j: 

Zinc, Filtered 7120 2.2 J 16.7 J 2 - 20 6.8117 2DGW25D DISS 2DMW25D 1100 5000 - 5000 123 N : . ‘.,? 
MISCELLANEOUS PARAMETERS (mg/L) 

:I 
ii‘ Hardness as CaC03 1 19/19 1 28 1 572 1 1 317 1 2DGWl6D-2 1 2DMW16D 1 - 1 - I - I 

_ 
NA N(,o) 7 ;. 

v “?“I’ ; ‘iii .:w _ :,T 
6 1 Includes samples 010791-2DMWlOD, 010791-iDMWlOD-D, 010791-2DMWllD, 010791-2DMW150,010791-3MWl2D, 011491-2DMW16D, 2DGW10D. PDGWIOD DISS, PDGWIOD-2, ZDGWIODZDISS, ,$L,‘<k. *-_. ” 

a LDGWI ID, 2DGWl ID DISS, ZDGWI ID-2,2DGWl lD2DISS, 2DGWl5D, 2DGWl5D DISS, 2DGWl5D-2,2DGW15D-2-D. 2DGWl5D2DISS, 2DGW15D2DISS-D, 2DGWl6D, 2DGW16D DISS, 2DGWi6D-2, =p .‘. L” 

2DGWlGD2DISS, 2DGW23D. 2DGW23D DISS, 2DGW23D-2,2DGW230-2DISS, 2DGW24D, 2DGW24D DISS, 2DGW24D-2.2DGW24DZDlSS 2DGW25D, 2DGW25D DISS, ZDGW25D-2,2DGW25D2DISS, 
h ii” ,. ‘Z., 

2DGW27D, 2DGW27D DISS, 2DGW27D-2,2DGW27D2DISS, 2DGW28D, 2DGW28D DISS, 2DGW28D-2,2DGW28D2DISS, 3GW12D, 3GW12D DISS, 3GW12D DISS-D, 3GWl2D-2,3GWl2D-D, *! 
3’ 3 

3GWl2D2DISS. I _l/ *;y, 

2 Based on current USEPA Region III guidance (USEPA Region Ill, April I, 1998). Tap Water Ingestion Value for noncarcinogens is based on a target hazard quotient of 0.1. Value for . ‘; ..i, 

carcinogens is based on a cancer risk of lE-6. See Table 1-3 for further details regarding surrogate values. . . es 
3 Maximum Contaminant Level. (USEPA, October 1996). See Table l-3 for further details. 
4 Title 19, Health and Safety, the Public Health Code of the State of Connecticut, Chapter II Environmental Health. See Table l-3 for further details. 
5 CTDEP, January 1996. See Table 1-3 for further details regarding surrogate and/or calculated values. 
6 Atlantic, July 1994. 
7 Contaminant of Potential Concern; Yes (Y) indicates the maximum concentration exceeds one or more criteria; Unless otherwise indicated, No (N) indicates the maximum does not exceed any 

of the criteria. . 
8 USEPA Region I does not advocate quantitative evaluation of this chemical. 
9 Essential nutrient; not evaluated for COPC screening. 
10 Not applicable for COPC screening. 
- Not available or Not applicable. 
NA Not analyzed. 
ND Not detected. 
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3. 
Analyte Frequency Minimum Maximum Range 95% UCL Maximum Concentration COPC Federal State State Remediation Offsite Wells Select 

of Concen- Concen- of Sample Location Screening MCL MCL Standards”’ Concentration as 

Detection tration tration Nondetects Number Level Groundwater Surface Water Range COPC? 

(2) (3) (4) Protection Protection (8) * (7) 

Z\NICS (ug/L) 
,mn,Y I I/R I 3 .rl 7 .I1 10 I 2 i 4GW2S2 f 4MW2S t 54 1 200 1 200 1 200 62000 1 ND 

I 
VOLATILE ORGI 
1,l ,l-Trichloroeth,.., .,- 
Rrnmndirhinrnmathane 
l . - . . . - l . l . . . - . - . . . - . . . - . . -  

I l/fi 
. . _  

I 1 

i 

;I 

iI 

; ii lo I 1 1 4GW2S2 100/80 100 

Chloroform 1 316 1 I.1 -1 10 , 1 9 1 4GW: 3S-2 100/80 100 
Methylene Chloride 1 116 1 4 Jf 4 Jf 10 I 4 1 4GW4S-2 4MW4S 4.1 5 5 
Xylenes, Tota! 1 l/6 1 2 JI 2 Jj 10 1 2 I 4GW4S 4MW4S 1200 10000 10000 530 1400000 2 N 

SEMIVOLATILE ORGANICS @g/L) 
Benzoic Acid 1 l/6 1 0.6 JI 0.6 JI 50 1 0.6 1 4GW4S-2 1 4MW4S 
Bis(2-Ethylhexyl)phthalate I I/6 I 11 1 It I 10 1 11 1 4GW2S-2 1 4MW2S 

PESTlClDESlPCBs (ug/L) 
[Heptachlor 1 114 I 0.53 JI 0.53 JI 0.05 I 0.53 I 4GW2S I 4MW2S 

INORGANICS (ug/L) 
mnnv. Filtered 1 6.8 1 6.8 5- 15 6.8 1 4GW3S2DfSS 1 4MW3S 

I wlnn I onnni I I N 

E Calcium 616 1 14500 1 27700 1 - I I” - L)O”“” - 1 25573 1 4GW2S 1 4MW2S 1 0 
Calcium, Filtered 1 616 1 14800 1 27200 1 1 24938 1 4GW2S DISS 1 4MW2S 1 - 

N(8) 

I i0 1300 - 1300 48 1.6 - 2160 N’Q’ 
I ,-. Copper 1 216 1 4 1 28.1 1 2 -3 1 28.1 1 4GW2S i 4MW2S i 1: 

I I -...~--.-- I . . .._^ I ._ Copper, Filtered 216 3.6 26.6 1 2 - 3 26.6 4GW2S DISS 4MWZS 150 1300 - 1300 N”’ 48 

Iron, Filtered l/6 33.3 33.3 1 10.5- 21.9 29.8 4GW2S2DISS 4MW2S 1100 300 
- N’g’ 

I nsd 3/R 153 165 I 2 16.5 4GW2S-2 4MW2S - 
w2s - 15 - 1.5 13 N 

654 - 5810 NW 
. .,*, 

LIU” _,I .-.- , ._._ 

Lead, Filtered 1 l/6 1 1.2 1 1.2 1 1 - 2 1 1.2 1 4GW2S2DISS 1 4M 

Magnesium 1 616 1 2270 1 4890 1 1 4465 1 4GW2S 1 4MW2S 1 - 
----I ~....--I 

MISCELLANEOUS PARAMETERS (mg/L) Hardness as CaC03 1 6/6 1 48 1 94 1 1 91 1 4GW2S 1 4MW2S 1 - I - I -.I I I NA NW 

’ lllnn NA 1 NW 
3 Total Phosphorus 1 112 1 0.12 1 0.12 1 0.1 0.12 I I 4GW3S 

g ITotal Suspended Solids I l/2 I 139 I 139 I 

I I 
.-...-- 

I I 4M ““JD , I - t-1 I I 
. . 

1 1 139 I 4tiW3S I 4MW3S 1 - I I NA #lo’ 

_. 

Thallium, Filtered 113 1 5.7 J1 5.7 JI 2 5.7 I4tiw4s-zulss~ 
7inr I AIG I R3fi 1 II-IQ-707 1 32.6 4GW4S 

z 1 Includes samples 4GW2S, 4GW2S DISS, 4GW2S-2. 4GW2S2DISS 4GW3S, 4GW3S DISS, 4GW3.S2, 4GW3S2DISS 4GW4S, 4GW4S DISS, 4GW4S-2,4GW4S-2DISS. 
2 Based on current USEPA Region III guidance (USEPA Region Ill, April 1, 1998). Tap Water Ingestion Value for noncarcinogens is based on a target hazard quotient of 0.1. Value for 
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carcinogens is based on a cancer risk of 1 E-6. See Table 1-3 for further details regarding surrogate values. 
3 Maximum Contaminant Level. (USEPA, October 1996). See Table I-3 for further details. 
4 Title 19, Health and Safety, the Public Health Code of the State of Connecticut, Chapter II Environmental Health. See Table l-3 for further details. 
5 CTDEP, January 1996. See Table l-3 for further details regarding surrogate and/or calculated values. 
6 Atlantic, July 1994. 
7 Contaminant of Potential Concern; Yes (Y) indicates the maximum concentration exceeds one or more criteria; Unless otherwise indicated, No (N) indicates the maximum does not exceed any 

of the criteria. 
8 Essential nutrient; not evaluated for COPC screening. 
9 USEPA Region I does not advocate quantitative evaluation of this chemical. 
10 Not applicable for COPC screening. 
- Not available or Not applicable. 
NA Not analyzed. 
ND Not detected. 
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COPC SCREENING - GROUNDWATER SAMPLES - BEDROCK WELLS 

SITE 4 - RUBBLE FILL AREA AT BUNKER A-66”’ 
NSB-NLON, GROTON, CONNECTICUT 
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Analyte Frequency Minimum Maximum Range 95% UCL Maximum Concentration COPC Federal State State Remecliation Offsite Wells Select 

of Concen- Concen- of Sample Location Screening MCL MCL Standards”’ Concentration 
Detection tration tration Nondetects Number Level Groundwater Surface Water Range c&7 

(2) (3) (4) Protection Protection (6) (7) 

VOLATILE : ORGANICS (ug/L) 
~.~ . . . . . . I .,A , .- 8, r ,I <n I r I *n\A,,P I rrr\nr,c, eon I 1 I I I N 1 4-MethylQ-penranone 1/4 3 J 3 J D Ltu”Y,a , =el”IY” I.2 , LJ” , - , - 

Bromodichloromethane 114 1 J 1 J ;“o 1 4GWlS 1 4MWIS w 100/60 1 100 
Carbon Disulfide l/4 2 J 2 J 10 2 ACW, Q-9 I dh”W19 I $0” I _ I - 

Chloroform 214 3 J 9 J 10-11 9 
Meth lene Chloride 
SEMkOL,--.. - --- . 

II4 8 J 8 J 10 8 
. ..--. . . 

ATILE ORGANICS (@t/L) 
I .,, I ..a ,I -7 *I IF rn I A-9 I “r.t”I4.c. n I “11,111~ I ,ennn t I I ?nnnn I I Nil I N 1 Benzoic Acia 1 ,,cq 1 IJ., JI “.I JI co-3” , “.I 1 ‘tuvv 13-c , LtlWYY I.2 , lil”“” , - , - , c.“““” I I 8.Y , I. 

Bis(2-Ethylhexyl)phthalate 1 Ii4 1 2 JI 2 Jj 10-12 1 2 1 4GWlS-2 1 4MWIS 1 4.8 1 6 1 6 1 2 -1 59 I 3 1 N 

Aluminum, Filtered 
Barium 
Raril em Filterwi 

I I 15.4 - 3360 N’8’ 

I 1 N@) 
;1GWlSDlSS 4MWiS - 

414 40 74.1 74.1 4GWl S-2 4MWl S 260 2000 1 2000 1 1000 I ‘I 2.8- 183 1 N 
414 24.8 44.2 J - 44.2 4GWlS DISS 4MWIS 260 *p-m I Qnnn I +nnn I I i N 

4G,ll”mnlCC “L”\A,“rl ?In 
I -. -. , . -. - - 
Boron, Filtered 1 ;;i 1 16.7 1 16.7 1 50- 50.3 1 16.7 
r-,w-&,&*m Eil+c%rc.A I l/A I F. I c, I 3-3 I 5 l4G “a”,II,“III, I lllrlr” , IIT , ” , ” - - .- 

v Calcium 1 414 1 15000. 1 28600 1 28600 1 

e Calcium. Filtered 1 414 i 14500 1 27500 1 27500 1 4C “I __._._..., ..-.-- 
h Ph.,-.rni#wn I ,,A I 17fi I 176 I 2-P -~ “,,l”llllYlll , I IT  , Sk... .-.- _ ..9 1 12.6 

Copper 1 2l4 1 10.4 1 18.1 1 5- 6.5 1 16.1 

I”” L”“” I ““V 

IY”‘+“c”I.aa -il”I”“-tY , U.3” 630 i 
iW4D2DISS 4MW4D -5 z 5 5 6 Y 
4GW4D 4MW4D - 3110-46000 N(g) 

;W4DDlSS 4MW4D - 
N(9) 

"f2,r.H c-9 ,lh"\A,,C 1* '"l-l ,nn Ill-l 77-67 N 
-tU”” I”-& 

4GWl S-2 

Copper, Filtered 1 114 1 3.9 Jj 3.9 Jj 2-5 1 3.9 I4GWIS-2DISSI 4MW 

Iron 1 414 1 6.8 J[ 4430 1 1 4041 1 4GWlS2 

Iron, Filtered 1 114 1 5.9 JI 5.9 JI 14.1 - 43.7 1 5.9 1 4GWlS DISS 
^ ^ _ 

Lead 1 214 I 5.2 JI 11.1 J[ l-2 1 11.1 I 4UVVlS-2 I 4R 
I nn.4 Eiltar‘Y4 I i/A I 9 1 I 3 1 f 1 7 - l 3 1 14GW1S-2DlSSI 4h LIG,“, I Il,Wl”., , I IT  , -. * -. - -. 

Magnesium 1 414 1 2260 1 4830 1 AW2l-l Ar.\h,An 

___ 
I 

I I I 

IPotassium, Filtered 414 1 2290 JI 3710 3710 1 4GW4D DISS I 4MW 

0 
;! MISCELLANEOUS PAT - ------- . 

k Hardness as CaC03 

RAMEl EHS (mg/L) 
1 313 I 60 I 90 I 1 90 1 4GW4D 1 4@‘l4g 1 - I - I-I I I NA N”o’ 

3160 - 97700 
N(Q) 

r” 1 Includes samples 4GWiS, 4GWlS DISS, 4GWlS-2, 4GWlS-PDISS, 4GW4D, 4GW4D DISS, 4GW4D-2,4GW4D2DISS. 
2 Based on current USEPA Region Ill guidance (USEPA Region Ill, April 1, 1998). Tap Water Ingestion Value for noncarcinogens is based on a target hazard quotient of 0.1. Value for 
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carcinogens is based on a cancer risk of 1 E-6. See Table 1-3 for further details regarding surrogate values. 
3 Maximum Contaminant Level. (USEPA, October 1996). See Table l-3 for further details. 
4 Title 19. Health and Safety, the Public Health Code of the State of Connecticut, Chapter II Environmental Health. See Table l-3 for further details. 
5 CTDEP, January 1996. See Table 1-3 for further details regarding surrogate an&or calculated values. 
6 Atlantic, July 1994. 
7. Contaminant of Potential Concern; Yes (Y) indicates the maximum concentration exceeds one or more criteria; Unless otherwise indicated, No (N) indicates the maximum does not exceed any 

of the criteria. 
6 USEPA Region I does not advocate quantitative evaluation of this chemical. 
9 Essential nutrient; not evaluated for COPC screening. 
IO Not applicable for COPC screening. 
- Not available or Not applicable. 
NA Not analyzed. 
ND Not detected. 



TABLE 2-17 

COPC SCREENING - SOIL SAMPLES 
SITE 7 - TORPEDO SHOPS(‘) 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 1 OF 3 

Analyte Frequency Minimum Maximum Range 95% UCL Maximum Concentration SSL State Select 
of Concen- Concen- of Sample Location Migration to Pollutant 

Detection tration tration Nondetects Number Groundwater Mobility (GB) COa;C? 

I I I I I I I I I (2) I (3) 1 (4) 1 
VOLATILE ORGANICS (mg/kg) 
Q -. . . .’ I-uicnloroetnene I I _,-- I ^ ^^^ * ' l/ii/ I U.UUY JI U.UU; - ---I J 0.006-0.061 0.003 7so4so103 7MW4S 0.06 1.4 N 

3..1^“.^-^ 2-bumw,w I 4m-7 I nnor, I nncu- IlLI 1 “.“dL 1 u.uoL 0.011 - 0.061 0.032 081090-7TB5(6-8) 7TB5 80 N 
Arc&nnra 1 At77 1 l-In11 .lt 017 nnii -n77 n 17 ml mn-7TRfihwu 7TR!i 16 140 N 

n .““I”. I” .,-, “.“. . ” “. . . “.“. . “._. -.'. ““._“_. .-” -- . .-” . .- Benzene l/37 0.004 J 0.004 J 0.001.1 - 0.061 0.004 081090-7TB5(6-8) 7TB5 0:03 0.2 i 
Carbon Disulfide 2127 0.003 J 0.005 J 0.006 - 0.061 0.005 081090-7TB5(6-8) 7TB5 32 140 N 
Methylene Chloride 14127 0.003 J 0.42 J 0.006- 0.023 0.42 7MW8S0408 7MW8S m 0 1 Y 
Tetrachloroethene 5127 0.003 J 0.018 J 0.006 -0.024 0.018 7MW8S-0408 7MW8S 0.06 1 N 
Tnluene 6137 0.003 J 0.008 J 0.0011 - 0.061 0.008 7TB160305 7TB16 12 67 N 

[Xylenes,Total 
SEMIVOLATILE ORG 

_. - 
6137 

ImalkaI 
J0.0005 0.011 JlO.0011 -0.0611 0.011 1 7SO4SO103 1 7MW4S 1 190 I 19.5 1 N ] 

12-Methvlnaohthalene 1 3127 1 0.023 Jf 0.17 Jf 0.35 - 0.5 1 0.17 

Acena I 
AC--.., P Anrnracene 
Rcmsnln\nnthrac 

4-Methylphenol l/27 0.56 0.56 
Ythene 5127 0.043 J 0.79 

.t;~~aphthylene 3127 0.02 J 0.05! 
.I ^ ,^_ .-. A.-.> I A e 

-t 
b/Z/ I U.lJZl 

~177 I n f-m 

.I, 

7s04s0103 7MW4S - 56 N ' 
0.35 - 0.5 0.56 080990-7MW2(2-4) 7MW2S - 7 N 
0.35 - 0.5 0.79 7s04s0103 7MW4S 570 84 N 

5 J 0.35 - 0.5 0.055 7s0100103 71810 84 N 
1 :5 n35-n5 1.1 780 100103 7TBlO 12000 400 N 

;, ;:; i:35 -& 

..- -- .- -.-- .-._ 

PrlP -“. .-- . -......%.~““..” -.-. “...“” 2.7 7s0100103 7TBlO 
lbn7nlahvww I 17177 I nn33 J 1.9 0.35 - 0.5 1.9 7s0100103 7TBlO 

J 3.2 J 0.35 - 0.5 3.2 7s0100103 7TBlO 
.I 1 3 .I 0.35 - 0.5 1.3 7s04s0103 7MW4S 

-“..-- - .“..” ._I_. “.““” 

Benzo(b)fluoranthene 11127 0.021 
Benzo(g,h,i)perylene 10127 0.02 - ..- " -.-- _." .." -- -- ---- N 
Benzo(k)fluoranthene 9127 0.024 J 0.52 0.35 - 0.5 0.52 7TB12-0204 7TB12 49 1 N 
Benzoic Acid 10127 0.023 J 0.13 J 1.7 - 2.4 0.13 7s04s0103 7MW4S 400 5600 N 
Bis(2-Ethylhexyl)phthalate 4127 0.13 J 0.74 J 0.17 - 0.5 0.74 081390-7TB3(4-6) 7TB3 3600 11 N 

_.“_.. .._..-.-_- -.-. 
0 Fluoranthene 14127 0.018 J 3.8 J 0.36 - 0.5 3.8 7s0100103 7TBlO I 4300 I 56 N 

2 Fluorene 5127 0.043 J 0.71 0.35 - 0.5 0.71 7s04s0103 7MW4I ; 560 I 56 N 
n z-5 ,->--^I4 n 0 -^I\ _.._^^^ Irluellw~l,L,J-C;U~~yI~lI~ 1 l 4,-,,P-l~ AAtb” I 4 n lU/Ll 1 U.UL4 JI 1 A.?!2 nc u..Ja-u.i) 1 4n 1 7 cn ,nn,nci IO” i”“l”J 1 7l-cl,n flYI” 14 -Y 8 me 

Z Naphthalene 1 2l27 1 0.26 JI 

0:; . 

Jj 0.35 - 0.5 1 

OYl 

1 7SO4SO103 1 7MW4S 84 I 56 1 N 

;i 

\ 
.$ 



TABLE 2-17 

COPC SCREENING - SOIL SAMPLES 
SITE 7 - TORPEDO SHOPS(‘) 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 2 OF 3 

Analyte Frequency Mitiimum Maximum Range 95% UCL Maximum Concentration SSL 
of Concen- Concen- of Sample Location Migration to 

Detection tration tration Nondetects Number Groundwater 

Phenanthrene 
Pyrene 

TICIDESIPCBs 

(2) 
10127 0.025 J 4.3 J 0.35 - 0.5 4.3 7 so 4s 0103 7MW4S - 
14127 0.021 J 4.2 J 0.36 - 0.5 4.2 7s0100103 7TB10 4200 

Aluminum 7 SO 6s 0507 -.% 
Antimony 12126 3.4 19.4 J 3 - 18.2 19.4 080990-7TB2(2-4)/ .., z.7 

081390-7MW1 (O-2) 7MWl D ‘. .Fh 
2 

Beryllium 0.21 J 1 
Cadmium 13127 0.47 J 5.1 0.4 - 1 5.1 080990-7TBl(2-4)-D 7TBl 

Calcium 27127 600 J 5830 081390-7MWl (O-2) 7MWl D - 
Chromium 27127 6.8 61.1 21.5 7 SO 6s 0507 7MW6S - -Y 8 
Cobalt 22127 4.7 J 19.2 J 1.8 - 3.9 19.2 7 SO 6s 0507 7MW6S - 84 N 
Copper 27127 7.6 45 24 7TB7-0406 7TB7 260 N(6) 

Iron 27127 4580 32900 16500 7 SO 6s 0507 7MW6S 
- N(6) 

Lead 22127 3.3 J 27.5 J 2.5 - 9.1 13 7TB12-0204 7TB12 I;Y 
N(7) 

Y 

o Mercury 

d Nickel g Potassium 

0.11 J 1.2 J y 5 
27127 5.1 42.1 J - 14.2 7 SO 6s 0507 Y -JJ 

$3 27127 575 J184OOJ - 4366 7 SO 6s 0507 7MW6S - Nc7) a _ 
[O-L 



TABLE 2-17 

CQPC SCREENING - SOIL SAMPLES 
SITE 7 - TORPEDO SHOPS”’ 

NSB-NLON, GROTON, CONNECTICUT 
PAGE3OF3 

Analyte Frequency Minimum Maximum Range 95% UCL Maximum Concentration SSL State Select 
of Concen- Concen- of Sample Location Migration to Pollutant * 

Detection tratian tration Nondetects Number Groundwater Mobility (GB) Co8psC? -. - -------.. -------- 
I 
I 

IO\ 
\L., 

-I I 
I 

I-;\. ‘I 
\ I 

IA\ 
I \I Selenium I 1 I27 0.77 0.77 0.44 - 0.85 0.77 08,(,“” 77TPEIc.2 ‘2, 1 

,;I”-, I Lw\v-0, , 
7-l-P, 
I I LJ5 5 I 1: 1 i 

Silver 1 11/27 0.5 5.5 J 0.4 - 2.4 5.5 nn 7h”\A,, /n-c)\ I 7hllMIi n I 0813~v-r,v,vv I,“-r,, ,,v,vv ,u , ?A u-c I 73 , .L I hl I 
Sodium 1 26127 54.8 J 708 103 245.8 7 CT\ AC n,ncl I 7Ll\Al,lC I 1 $7) 

Thallium 1 4127 0.26 1 J 0.2 - 1.2 1 7 L” “V vr)vr I I”,..“” 
Vanadium 1 22127 .7.7 86.7 14.3 - 38.4 35 7 SO 6s 0507 7MW6S 
Zinc 1 27127 13.8 l33J - 60.4 7 so 4s 0103 7MW4S 
TOTAL PETROLEUM HYDROCARBONS (mq” ’ 

ITPU .-1-e I A,. 
II II I 

MISCELLANEOUS PARAMF 
Total Organic Carbon I 515 1 2740 1 18800 I 1 1tMJu I / bU4b UlU< 

IKgJ 
1z/al 1 a3 1 898 JI 11.1 - - 14.2 1 898 1 7MW8S-0408 1 7MW8S 1 I 2500 1 N 1 

‘ERS (mglkg) 
I I .---- I 1^^^^ -A- .m ALA 3 1 7MW4S 1 

- I - 1 ,,,(a) 1 

1 Includes samples 080990-7MW2(2-4) 080990-7TBl(2-4) 080990-7TB1(2-4)-D, 080990-7TB2(2-4), 081090-7TB5(6-8) 081390-7MWl(O-2) 081390-7TB3(4-6), 
081490-7MW3(6-8) 081490-7TB4(4-6) 081490-7TB6(6-8), 7 SO 10 0103,7 SO 4s 0103,7 SO 6s 0305, 7 SC 6s 0507, 7MWl OS-0608,7MWll S-0507, 
7MW5S-lOll,7MW7S-0103, 7MW8S-0408, 7MW9S-0608,7MW9S-0608-D, 7TBl2-0204,7TBl3-0001,7TBl301.5 03.5,7TB14-0507,7TB15-0608, 
7TB160305,7TB7-0406, 7TB8-0202.9,7TB8-0202.9-D, 7TB9-0002, B325-SOOl-0204, B25-SCOl-0406, B325-SOO3-0002, B325-S003-0408, B325-S004-0406, 
B325-SOO4-0608, B325-SCO5-0002, B325-S005-0406, B325-SCO6-0002, B325-S006-0002-D, B325-SOO7-6003, B325SS-0203, B325SW-0203. 

2 USEPA Soil Screening Levels (USEPA, May 1996). See Table l-2 for futher details regarding surrogate and/or calculated values. 
3 CTDEP, 1996. See Table l-2 for futher details regarding surrogate and/or calculated values. 
4 Contaminant of Potential Concern; Yes (Y) indicates that the maximum concentration exceeds one or more of the criteria; No (N) indicates that the maximum 

does not exceed any of the criteria. 
5 TCLP extraction followed by analysis for metals was also performed for the soil sample associated with the maximum concentration of this chemical. The resulting 

TCLP data indicate that pollutant mobility is not anticipated to be of concern for this chemical in the soil matrix in this area (i.e., this chemical was not detected in 
associated TCLP leachates or was detected at concentrations less than the associated Connecticut pollutant mobility standard for GB areas and the federal toxicity 
characteristic regulatory level). 

6 USEPA Region I does not advocate quantitative evaluation of this chemical. 
7 Essential nutrient; not evaluated for COPC selection. 
8 Not applicable for COPC screening. 
- Not Applicable or Not Available. 



TABLE 2-l 8 

8z 0 
% 

COPC SCREENING - TCLP SOIL SAMPLES 

SITE 7 - TORPEDO SHOPS”’ 
NSB-NLON, GROTON, CONNECTICUT 

Analyte Frequency Minimum Maximum Range 95% UCL Maximum Concentration Federal State 
of Concen- Concen- of Sample Location Pollutanl Pollutant 

Detection tration tration Nondetects Number Mobility Mobility (GB) 

I I I I 
KLP METALS (mg/l 
ksenic 7/l 0 0.13 J 0.38 J 0.05 - 0.1 0.22 081090-7~ 
3arium lO/iO 0.145 0.49 J - 0.37 080990-7TB2(2-4)-TI 7TB2 I 100 1 

Cadmium i/IO 0.0095 J 0.0095 J 0.003 - 0.005 .0.0095 081390-7TB3(4-6)-Tl 7TB3 1 1 
. 

! 
selenkbm 2/l 0 0.11 J 0.14 J 0.01 - 0.1 0.14 080990-7TB2(2-4)- 

Select 
as zl COPC? 

(4 I I I I (2) I (3) 1 
L) 

-- -TB5(6-8)-TI 7TB5 1 5 ! 0.5 1 N 1 
10 

0.05 
,TI 7TB2 I 1 I 0.5 I N 1 

1 Includes samples 080990-7MW2(2-4)-T, 080990-7TB2(2-4)-T, 081090-7TB5(6-8)-T, 081390-7MWl(O-2)-T, 081390-7TB3(4-6)-T, 
081490-7MW3(6-8)-T, 081490-7TB4(4-6)-T, 081490-7TB6(6-8)-T, 7MW8S-0408-T, 7TBl(2-4)-D-T, 7TBl(2-4)-T. 

2 Federal Toxicity Characteristic Regulatory Level (58 FR 46049). 
!’ 3 CTDEP, 1996. 
g 4 Contaminant of Potential Concern; Yes (Y) indicates that the maximum concentration exceeds one or more of the criteria; No (N) indicates 

that the maximum does not exceed any of the criteria. 



TABLE 2-19 

2 
ul 
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COPC SCREENING - GROUNDWATER SAMPLES - OVERBURDEN WELLS 

SITE 7 -TORPEDO SHOPS(‘) 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 1 OF 3 

Anaiyte Frequency Minimum Maximum Range 95% UCL Maximum Concentration COPC Federal State State Remediation Offsite Wells Select 

of Concen- Concen- of Sample Location Screening MCL MCL Standards”’ Concentration as 

Detection tration tration Nondetects Number Level Groundwater Surface Water Range COPC? 
(2) (3) (4) Protection PI-.---.-. , 

lg/L) ____- . .- . 

,atection 
I 
VOLATILE ORGANICS (I 
i,l, 1 -Trichloroethane 6/20 2 J 42 5- 10 42 120690-7MW3 7MW3S 54 1 200 200 200 62000 
1 ,I -Dichloroethane 6120 2 J 30 IO 30 120690-7MW3 7MW3S 
1 ,l -Dichloroethene 4/20 1 J 2 J 5- 10 2 7GW3D-21 7MW3DI 

7GW3SI 7MW3Sl 

16i I (71 I 

_-.-_.. - .__..-_ 
I 7GW9S-D 7M’J 

Chlorobenzene 1 l/20 3 JI 3 J 5-10 3 7GW3D-2 7 
Phln.,.‘,.*m I +,3n * II * .I r;-rn A 7GW3S 7 
VlllVlUlYllll , I,L” , 7 

Methylene Chloride 1 1120 I 4 
Trichloroethene 1 l/20 1 1 
SEMIVOLATILE ORGANICS (ug/L) 
1,4-Dichlorobenzene 1 l/20 I 2 
2-Methylnaphthalene 1 l/20 1 9 JI 9 JI IO I 9 7UWBS 

‘hene 1 2/20 1 2 JI 4 JI 10 1 4 1 7GWi3S 1 7M1 
I wn I 0.5 JI 0.5 JI 10 i 0.5 7GW8S-2 I 7MI 

I”“““~ , ,l”l..“V , I I”” , -“-- 

7GWlOS-2/ 17MWlOSII 15000 I - 1 - I 28000 I I ND 1 N 

4/20 1 0.5 Jj 2 JI IO 2 1 7MW8S 
-. . . .._^ 

I ? 

I 2/20 I 1 JI 3 JI 1 L” I I .- I 
5600 1 2400000 1 ND 1 Ii 

I non I ,rnnnn I un I rU 
v,ru,y, I ,,,,,o,a,r , l,L” , . 

Fluorene 1 2120 1 2 
;I 8 ; ;I I I , ,“““.JLa , I WI..“Y , L”“” , 

1 1 7GW8S 1 7MW8S i 150 I - 
’ -.“),8S _ 1 - 1 - 1 

IPhenanthrene 1 l/20 1 6 JI 6 JI 10 I 6 ) 7GW85 -- ..^ - 1 -. 7M1 . . 
IPhenol 

I - , C”” , I-v”““” , I.” , I. 

200 - I ND Y 
4000 1 92000000 1 ND 1 N 1 l/20 1 2 JI 2 JI 10 I 2 1 fkiw~u I /MJVBD 1 2200 ( - 1 - I 

’ Aluminum 9/20 32.2 J 18500 26.3 _ 344 18500 7GW2.S21 7MW2SI 
7GW3D 7MW3D I - 

Antimn”,, 108 J 12-25 108 120690-7MW3 7MW3S 

. ., .- , . ...” -I .-- , 

Rnrnn Filtereri I 17/1x I 9.6 1 187 I 36.5 187 7GW3D DES 7 
- “ . “ . . ,  . . - . - -  _ _ _. - ~~ -50 
r.^Arni..rn ) 3120 1 2.6 1 4 1 2-3 4 120690-7MW3 i 

1 20/20 1 6020 1 45300 1 32360 7GW3D 7MW3D - 1 - 1 - I I 1 31 IO - 46000 1 NC’ 
I I I I .I,! $ Calcium 

0 Calcium, Filtered 
8 Chromium 
< Cobalt 

Cobalt, Filtered 

I ~FI/~FI I G*Gn I dd&nn I - - - - Id) - 
, IU, I” , ““Y” , .-I- I 

1 87325 
_-_-- 

1 7GW6S DES I 7MW6S 

I wn I 71 I 35.2 I 3-11.3 I. 35.2 I -7GW3D 17 ‘MWSD , -,-- , ... __ m : 100 100 50 110 2.7 - 6.7 Y 
1 4/20 1 4.4 JI 28.8 JI 3 - 10.3 1 28.8 1 7GW3D I 7MW3D 220 - - 420 1.9-6 N 
1 1118 I 13.6 JI 13.6 JI 3- 11.4 1 13.6 I 7GW2S DISS I 7MW2S 220 - - 420 N 

I I I 
“/ J J 



TABLE 2-19 

COPC SCREENING - GROUNDWATER SAMPLES -OVERBURDEN WELLS 

SITE 7 -TORPEDO SHOPS(‘) 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 2 OF 3 
‘; 
73 

Analyte Frequency Minimum Maximum Range 95% UCL Maximum Concentration COPC Federal State State Remediation Offsite Wells Select 

of Concen- Concen- of Sample Location Screening MCL MCL Standards”’ Concentration as 

Detection tration tration Nondetects Number Level Groundwater Surface Water Range COPC? 
(2) (3) (4) Protection Protection (6) (7) 

Copper 7120 2.3 J 38.9 2 - 6.3 38.9 

Iron 17120 140 J 32700 22.3 - 76 32700 
Iron, Filtered 13/18 55.9 J 14200 5.3 - 76.8 14200 7GW2S2DISS 7MW2S 
Lead 8120 1.65 J 23 2 - 12.4 23 
I eari Filtrwxi E/18 2.1 J 8.3 J 2 - 2.2 8.3 ___“, ..*. -- 

20120 1 923 JI 18200 - 8712 1 7GW3D 1 7MW3D 1 - - 1 654-5810 1 

1 20/20 1 8.3 1 1760 1 1 906 1 7GW6S 
1 18H8 1 1.8 JI 1780 1 1 842 1 7GW6S DISS 1 

.A-.,-. I I 7mN9n I 7MW!m 

1 20/20 1 3250 J 1 194000 1 - 1 90100 7GWlOS-2 7MWIOS 1 

Sodium, Filtered 1 18118 1 3240 JI 212000 1 - 1 95644 7GWlOS2DISS 71 
n. . . 

MW3D 1 - - I - 

1 Includes samples 120690-7MW2, 120690-7MW3,7GWlOS, 7GWIOS DISS, 7GWlOS-2,7GWlOS2DISS, 7GWll.S 7GWliS DISS, 7GWliS-2,7GWl lS2DISS, 7GW2S, 7GW2S DISS, 7GW2S-2, 
7GW2S2DISS 7GW3D 7GW3D DISS, 7GW3D-2,7GW3D2DISS, 7GW3S. 7GW3S DISS, 7GW3S-2,7GW3S-2-D, 7GW3S2DISS, 7GW3S2DISSD, 7GW5S, 7GW5S DISS, 7GW5S-2,7GW5S2DISS, 
7GW8S. 7GW;S DISS,‘7GW6S-2,7GW6S2DiSS. 7GW8S, 7GW8S DISS, 7GW8S-2,7GW8S2DISS, 7GW9S, 7GWQS DISS. 7GW9S DISS-D, 7GWQS-2,7GW9S-D, 7GWQS2DISS, B325-GWOl, 
B325-GW03, B325-GW04. 

2 Based on current USEPA Region III guidance (USEPA Region Ill, April 1, 1998). Tap Water Ingestion Value for noncarcinogens is based on a target hazard quotient of 0.1. Value for 
carcinogens is based on a cancer risk of 1 E-6. See Table 1-3 for further details regarding surrogate values. 

3 Maximum Contaminant Level. (USEPA, October 1996). See Table I-3 for further details. 

0 
4 Title 19, Health and Safety, the Public Health Code of the State of Connecticut, Chapter II Environmental Health. See Table l-3 for further details. 

+ 5 CTDEP, January 1996. See Table l-3 for further details regarding surrogate and/or calculated values. 
0 6 Atlantic, July 1994. 
8 7 Contaminant of Potential Concern; Yes (Y) indicates the maximum concentration exceeds one or more criteria; Unless otherwise indicated, No (N) indicates the maximum does not exceed any 

li!l of the criteria. 
8 USEPA Region I does not advocate quantitative evaluation of this chemical. 
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TABLE 2-20 

COPC SCREENING - GROUNDWATER SAMPLES - BEDROCK WELLS 

SITE 7 - TORPEDO SHOPS”’ 

z NSB-NLON, GROTON, CONNECTICUT 

z3 PAGE 2 OF 2 

% Analyte Frequency Minimum Maximum Range 95% UCL Maximum Concentration COPC Federal State State Remediation Offsite Wells Select 

of Concen- Concen- of Sample Location Screening MCL MCL Standards”) Concentration as 
Detection tration tration Nondetects Number Level Groundwater Surface Water Range COPC? 

3060 J 143000 7GW4S2DISS 7MW4S - 
Thallium 
Vanadium 

1 Includes samples 120790-7MW1, 120790-7MWl-D, 7GWiD, 7GWlD DISS, 7GWiD-2,7GWlD2DISS, 7GW2D, 7GW2D DISS, 7GW2D-2,7GW2D2DISS. 7GW4S, 7GW4S DISS, 7GW4S2,7GW4S2DISS, ( 
7GW5D, 7GW5D DISS, 7GW5D-2,7GW5D2DISS, 7GW7S, 7GW7S DISS, 7GW7S-2,7GW7S2DISS, 0325GW02, B325GW02-D. 

ru 2 Based on current USEPA Region Ill guidance (USEPA Region Ill, April 1, 1998). Tap Water Ingestion Value for noncarcinogens is based on a target hazard quotient of 0.1. Value for 

L carcinogens is based on a cancer risk of lE-6. See Table l-3 for further details regarding surrogate values. 
4 3. Maximum Contaminant Level. (USEPA. October 1996). See Table l-3 for further details. 
;p 4 Title 19, Health and Safety, the Public Health Code of the State of Connecticut, Chapter II Environmental Health. See Table t-3 for further details. 

5 CTDEP, January 1996. See Table l-3 for further details regarding surrogate and/or calculated values. 
6 Atlantic, July 1994. 
7 Contaminant of Potential Concern; Yes (Y) indicates the maximum concentration exceeds one or more criteria; Unless otherwise indicated, No (N) indicates the maximum does not exceed any of the criteria. 
8 USEPA Region I does not advocate quantitative evaluation of this chemical. 
9 Essential nutrient: not evaluated for COPC screening. 
10 Not applicable for COPC screening. 
- Not available or Not applicable. 
NA Not analyzed. 
ND Not detected. 

s 
0 
8 
;s 

. 



TABLE 2-21 

COPC SCREENING - SOIL SAMPLES 

B 0 
@? -II 

SITE 14 - OBDANE(‘) 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 1 OF 3 

Analyte Frequency Minimum Maximum Range 95% UCL Maximum Concentration SSL State Select 

of Concen- Concen- of Sample Location Migration to Pollutant as 

Detection tration tration Nondetects Number Groundwater Mobility (GB) COPC? 
(2) (3) (4) 

I, I I, 1” , “.“V‘- 1 , -. --- , - 
n------ I I nnn9 .I I nnfV .I I f 

Bromddichloromethane 1 l/10 1 0.002 J 1 O.( 
_.L--- I lnnna Ilnr 

I “.““b ” -.--- - 

0.018 N Toluene 1 l/l0 0.018 
' \I .I-.--- l--r-, I 4iin 0.002 J 0.002 J 0.005 - 0.018 u.uuz 

I’ 

143x5 E- 14 h "\A,, c 
4 

t 
U. 

7 
UO 
9 -l-T-- t 

Gl 
nylenes, I uki~ I I, I” 

WI SEMIVOLATILE ORGANICS (mg/k 
D,.m-,#.,a-.\mn+kreonnn I AIR ln7 .I I 0.086 J 0.4 - 3.3 0.086 14ll51-u 

v.11 J 0.4 - 3.3 0.11 14TBl-0 ".- .- - , 
1 0.082 J 1 0.097 J 0.4 - 3.3 0.097 14TBl-0 

' 
075 J 0.4 - 

3.3 0.075 a"-r"* n 

0.074 J 0.093 J 0.4 - 3.3 0.093 14lUl-L 

0.026 J 0.064 J 1.8- 16 0.064 14ss 
nnAA .I n.11 J 0.4 - 3.3 0.11 14TBl-0~ 

0.1 14TBl-C- _.. - , 0.4 - 3.3 
076 J 1 0.4 - 3.3 0.076 14TBl-C 
inA .I 1 CIA - 3.3 0.04 

A 1-l-"- r 

’ 1 ---* 7810 14TBl 2 1 N 
1810 14TBl 8 1 N 
1810 14TBl 5 '1 N 

141o1-d810 14TBl 40 N 
AA-_* 7810 14TBl 49 1 N 

. 3 14ss3 400 5600 N 
.^A ^ 1 .T"4 4cn n nr2 hi 

DarIL”\a,py’=:‘I= I “I ” 

Benzo(b)fluoranthene I 318 

IBenzooperyleneI 218 1 0.057 J 1 0. 

Benzoik)fluqranthene 218 

Benzoic Acid 418 
c-w.^,rrrm~ A IQ LA uyser It: 7, ” V.“. . I I 
Fluoranthene 518 0.025 J ; -1. .r I 

Indeno(l,2,3-cd)pyrene 218 0.06 J 0. 
Phenanthrene 418 0.026 J 0 
Pyrene 518 0.028 J 0.09 J 0.4 - 3.3 

ilU 
.^ 

,“, - , -. --- , ~- 

141a1-3810 

TBl 1 I I 
I I I I 
PESTlClDESlPCBs (mg/kg) 

IA Al-nnn 0.011 J 0.011 J 
7,. LII 

I 112 1 1 1 
4$-DDE. l/2 1 0.074 J 1 0.074 J I 
4.4'-DDT 112 1 0.4 J 1 0.4 J - I c, I ' 

TBll 4200 40 



TABLE 2-21 

Analyte 

COPC SCREENING - SOIL SAMPLES 

SITE 14 - OBDANE(‘) 
NSB-NLON, GROTON, CONNECTICUT 

. PAGE 2 OF 3 

Frequency Minimum Maximum Range 95% UCL Maximum Concentration SSL State Select 
of Concen- Concen- of Sample Location Migration to Pollutant as 

Detection tration tration Nondetects Number Groundwater Mobility (GB) COPC? 
1% (RI IA\ 

I I I 1-1 I \--I I \‘I , 

INORGANICS (mg/kg) 
Ah IminI Irn I 8/A t A5WX-l I 189lxl I _ :: 15528 14TB2A-0204 14TB2A - N(5) , .,- . . . . . . . . . . -, - .--- .---- 
Antimony II6 4.9 J 4.9 J 3.7 - 3’1 4.9 14TB2A-0002 14TB2A 5 
Arsenic 81% 1.3 16.3 14.2 14ss3 14ss3 29 
Barium 818 13 84.1 65.3 14TBl-000: > 1 14TBl 1 1600 I 290 I N 
Beryllium 818 0.25 J 0.61 J - 0.57 14MWlS-0204 14MW ‘1s I 63 0.8 N 
Rnrnn II7 27.6 J 27.6 J 11.2 - 18.4 

‘890-l 4SS3C 14SS3 8- 
--.-.. 
Cadmium ii? 0.64 J 1.2 0.45 - 0.83 1.02 112 

Calcium 818 490 1950 1454 14MWl S-000: 2 14MWlS - ,,,t7) 
Chromium a/a 7.3 61.8 51 .I 14MWlS-0002 14MWlS - $3 

Cobalt 81% 2.6 6.7 5.6 14MWlS-0002 14MWlS - I 84 I N 

Copper 818 6.4 24.5 19.3 14 .MWlS-0002 1 14MWlS 1 - I 260 N(5) 
I .,4, 

8/a 7320 38000 32082 
. . . . ..a ^^^A 

14MWlS-UUUZ 1 
, *.-..*>e Iron 14MWlS 

Lead 518 9 403 J 2.9 - 193 403 14ss3 1 14ss3 

IM aanesium 1 8/8 1, 1400 t 6750 1 
I 

1 4956 1 14MWlS-0002 1 14MW 1s - ..- _ _ _. 

Manganese 
Merct trv 

._.-.--. Nirkd . .IVI.YI 

Potassium 

Selenium -_.-...-... 
Silver 
.Snr-iil~m 
V”.,..... . . 

Vanadium 
Zinc 

I I 1 I 8/a 1 55.1 1 330 J 1 - 1 240.1 1 14TBl-0002 1 14TBl n a ‘i 

I 

II8 

..- 

I 0.15 -. .- I I 0.15 1 0.11 -0.18 I 0.15 I 14MWl.S0204 I 14MWlS 2 0.4 N 
I I 8/A -, - I 65 -.- I 78.8 .-.- I I 1 15.2 I 14MWiS0002 I IL lMWlS 130 20 . N , 

al8 1 491 1 4190 I 1 
I 

4190 1 14TBi-0002 1 14TB ‘1 ,,,t7) 

I 21% 1 0.52 J I 0.92 1 0.67 - 1 .l 0.63 14MWlS-0204 14MWlS 5 10 N 
i/S 1 0.61 1 0.61 0.45 - 1.6 0.61 14MWlS-0204 14MWlS 34 . 7.2 N 

I 

Al8 
., I 

1 
I 

181 1 
, 

A18 57.5 231 
- 418 14MWlS-0002 14MWlS - Nc7) 

I 818 I iii I ‘- 56.3 49.2 14MWiS-0002 14MWlS 6000 Y 
I 818 1 13.7 1 52.8 43.9 14MWl S-0002 14MW1 S 12000 I 1000 I N 

1 Includes samples 112890-14SSlD, 112890-14SS2D, 112890-14SS2S, 112890-14SS3C, 112890-l&S3C-D, 14MW1S-0002,14MW1S-0204,14SS3, 
14TB1-0002,14TB1-0810,14TB2A-0002,14TB2A-0204. 

2 2 USEPA Soil Screening Levels (USEPA, May 1996). See Table l-2 for futher details regarding surrogate and/or calculated values. 
3 

o 3 CTDEP, 1996. See Table l-2 for futher details regarding surrogate and/or calculated values. $3 

4 ;? 



TABLE 2-21 

COPC SCREENING - SOIL SAMPLES 

SITE 14 OBDANE(‘) - 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 3 OF 3 

4 Contaminant of Potential Concern; Yes (Y) indicates that the maximum concentration exceeds one or more of the criteria; No (N) indicates that the maximum 
does not exceed any of the criteria. 

5 USEPA Reaion I does not advocate auantitative evaluation of this chemical. 
6 TCLP extraction followed by analysis for metals was also performed for the soil sample associated with the maximum concentration of this chemical. The 

resulting TCLP data indicate that pollutant mobility is not anticipated to be of concern for this chemical in the soil matrix in this area (i.e., this chemical was 
not detected in associated TCLP leachates or was detected at concentrations less than the associated Connecticut pollutant mobility standard for GB areas 
and the federal toxicity characteristic regulatory level). 

7 Essential nutrient; not evaluated for COPC selection. 
- Not Applicable or Not Available. 

v 

i 



TABLE 2-22 

G. 
COPC SCREENING - TCLP SOIL SAMPLES 

Ei SITE 14 - OBDANE”’ 
% NSB-NLON, GROTON, CONNECTICUT 

Analyte Frequency Minimum Maximum Range 95% UCL Maximum Concentration Federal State Select 
of Concen- Concen- of Sample Location Pollutant Pollutant as 

Detection tration tration Nondetects Number Mobility Mobility (GB) COPC? 
(2) (3) (4) 

TCLP METALS (mg/L) 
Barium 214 0.1 J 0.11 J 0.0357 - 0.0537 0.11 112890-l 4SS2S-T 14SS2 100 10 N 

Cadmium l/4 0.0079 0.0079 0.002 - 0.005 0.0079 112890-14SSl S(O-0.5)-T 14SSl 1 0.05 N 

Chromium l/4 0.0032 J 0.0032 J 0.003 - 0.05 0.0032 14MWl S-0002-T 14MWlS 5 0.5 N 

Lead l/4 0.0306 0.0306 0.014 - 0.3 0.0306 14MWl S-0002-T 14MWlS 5 0.15 N 

1 Includes samples 112890-l 4SS1 S (0-0.5)-T, 112890-i 4SS2S-T, 14MWl S-0002-T, 1 +MWl S-0204-T. 
2 Federal Toxicity Characteristic Regulatory Level (58 FR 46049). 
3 CTDEP, 1996. 
4 Contaminant of Potential Concern; Yes (‘f) indicates that the maximum concentration exceeds one or more of the criteria: No (N) indicates that the 

Y 
maximum does not exceed any of the criteria. 

G 03 

. j 



TABLE 2-23 

COPC SCREENING - GROUNDWATER SAMPLES -OVERBURDEN WELLS 

SITE 14 - OBDANE”’ 

NSB+lLON, GROTON, CONNECTICUT 
PAGE 1 OF 2 

-cl 

( Frequency I Minimum( Max@um I Range 195% UCLl Maximum Concentration 1 COPC Federal State State Remediation Offsite Wells Select I Analvte 
lsl MCL MCL Standards@’ Concentration’ as 

Range COPC? 
of Concen- Co&en- of Sample Location Screenir 

Detection tration tration Nondetects Number Level Groundwater Surface Water 

(2) (3) (4) Protection Protection (6) 1 (7) 1 

IRGANICS (ug/L) 
1 ,,2 1 1 Jj I JI 10 1 1 1 l4GWlS I14MW1Sl loo 1 - l - l 700 I I ND 1 N 1 

lfide ICarbon Disul 
SEMIVOLATILE ORGANICS @g/L) 

/Bis(2-EthylhexyQphthalate I 112 I I JI 1 JI 10 I 1 I ‘4GW’S-2 l ~‘Mw’SI 4.8 l 6 l 6 I 2 I 59 I 3 1 N 1 

INORGANICS @g/L) 

Aluminum 

Calcium, Filtered 
Cobalt 

Iron 1 2260 1 
I 44:- I ,“E,&,,C 0 I ,AL”\A, 

I. 
I I I _-_ .- 

WSI - I - I-! 1 3110-46000 1 N(9) 
I . d9l 

v iron, Filtered 
< Lead, Filtered 

w _ IMaanesium 

IMagnesium, Filtered 1 212 1 2820 I 
. _._ I I_^ 

Manganese I “1” I “..Y I ,111 - 
. . ~...._ r:,*-_-A 

I Potassium, 

L/L -v.J” 8,” 

212 476 779 14GWlS DISS 14MI Manganese, w01w 
Potassium 2l2 4080 4460 4460 14GWlS 14M\ 

Filtered 212 4390 4510 4510 14GWiS DISS 14M1 
. . - Sodium 212 43800 45800 45800 14GWiS-2 14M\Iv13 

Sodium, Filtered 212 44000 47400 47400 14GWlSZDlSS 14MWiS - 

I I . . E 

NIS 
4 

NIS - I - 290 - 17900 

NIS - 
,,,‘9’ 

.#A,? 9, rn - 077nr-l f,,(9) 

Vanadium, Filtered 4 1’1 520 Rcl 1 8.9 14GWlSDlSS 
14MWlS 26 - N - 

, IIL , V.l , .,... 

1 g:, 1 9.1 I 14GWlS 114M: WIS 1100 5000 I 5000 123 4.5 - 
I 1/Q I at 

- 445 N 
Zinc ( I,.% , Y.. I 41 , -. 5000 - 5000 123 .N Zinc, Filtered 1 l,2 1 6.5 1 6.5 1 12.6 1 6.5 Il4GWlS DlSSl t4MWlS 1100 1 

MISCELLANEOUS PARAMETERS (mg/L) I -....- ’ . ..~nricl I I I I I NA 1 N(l”) _ 
Hardness as CaC03 1 2l2 1 24 1 32 I I 32 I 14GWlS I14Mb 

1 Includes samples 14GWlS, 14GWlS DISS, 14GWlS-2.14GWlS2DISS. 
2 Based on current USEPA Region Ill guidance (USEPA Region Ill, April 1, 1998). Tap Water Ingestion Value for noncarcinogens is based on a target hazard quotient of 0.1. Value for 

carcinogens is based on a cancer risk of lE-6. See Table l-3 for further details regarding surrogate values. 
3 Maximum Contaminant Level. (USEPA, October 1996). See Table l-3 for further details. 
4 Title 19, Health and Safety, the Public Health Code of the State of Connecticut, Chapter II Environmental Health. See Table I-3 for further details. 
5 CTDEP. January 1996. See Table l-3 for further detaili regarding surrogate and/or calculated values. 

0 6 Atlantic, July 1994. 
2 7 Contaminant of Potential Concern; Yes (Y) indicates the maximum concentration exceeds one or more criteria; Unless otherwise indicated, No (N) indicates the maximum does not exceed any 

8 
of the criteria. 

i?l 
8 USEPA Region I does not advocate quantitative evaluation of this chemical. 
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Analyte Frequency Minimum Maximum 
of Concen- Concen- 

Detection tration tration 

TABLE 2-24 

COPC SCREENING - SOIL SAMPLES 

SITE 20 - AREA A WEAPONS CENTER”’ 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 1 OF 3 

Range 95% UCL Maximum Concentration SSL 

of Sample Location Migration to 

Nondetects Number Groundwater 

I I I L 
VOLATILE ORGANICS (mgkg) 

’ 2-Butanone 3111 0.04 0.24 J 0.01 - 0.017 0.24 2WCTB6-0810 1 2WCTB6 
Acetone l/i 1 0.69 0.69 0.006 - 0.16 0.69 2WCTB6-081(1 i 3WC.TRG 

. I. ~ ^ ^A.. I ,-.I\44 I IInnfz l-In,-, n nna 9\APhAW?c ” ICarbon Disulfide 

Toluene 
-.T-LI-.--.L--^ 

80 N 

I” ,..,.-J 16 140 N 
140 N 1 1111 1 U.lJUb J 1 U.UI I J 1 U.UUQ - U.U I t I u.Vu” I ,..,,.,..,~1618 2WCMW3S 32 

I ^1>> , I ,. A,-._ I I n nnn I n nn!z nni7i nnm I 3WCITRC;.~Q10 2/,, , tJ.tJuz J 1 “.““O J ,“.“““‘“.““, “.UWI , ------“‘VQ 2WCTB6 12 67 N 

I I n nm I I n nnn .I I n OOF~ - 0.017 I 0.003 1 2WCTB6-08. 10 2WCTB6 0.06 1 N 

10 49 1 I N 1 
. . 

5600 I N I “” , G”.“IUY , .“” _-_- 

I 11 I N t 

“L , -..-. -- 

’ “‘“‘CTBG 470 1100 N 
‘CTB2 4300 56 N 

56 N 

I I 

4200 40 N 



TABLE 2-24 

COPC SCREENING - SOIL SAMPLES 

SITE 20 - AREA A WEAPONS CENTER”’ 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 2 OF 3 

Analyte Frequency Minimum Maximum Range 
of Concen- Concen- of 

95% UCL Maximum Concentration SSL State Select 
Sample 1 Location Migration to Pollutant as 

Detection tration tration Nondetects Number Groundwater Mobility (GB) COPC? 
(2) (3) (4) 

Fnrlrin Aldtahvdo 
-I (“1 II I I VU”. ‘,“.d 

2l6 0.0064 J 0.007 J IO.034 - 0.056 0.007 1 2WCTB2-0002 1 2WCTB2 1 1 I 0.42 I N 

INORGANICS (mg Jkg) I I ~...---- I I . .m 
11111 I= 2l9 
A/l 1 

z 
* I.““, .I” 

1-G; 27.4 
_.- 

Barium 131 1 71.6 1 2WCTB4-0204 1 2’ 
Beryllium IO/11 0.23 J 0.84 0.21 I 0.59 

L 
I 2’ 

Boron 4/l 0 16.6 J 51.8 10.4 - . 13.1 51.8 

Cadmium 2/11 0.43 J 1.2 0.42 - 0.68 1 1.2 1092690-2WMV 
I 

IC.alf+,~ 1 11/11 1 758 J I 5050 I 1310 I 3078 I 2WCMW3S-1618 I2WCMW3SI -- I 
ii-... B3-0406 I 
t 1 ii/i1 1 2.7 1 8.6 J I - ! 6.7 1 2WCTB4-0204 

VU.“,” . . .-- - -.-~ 
Chron ilrn I 11/l 1 1 5.9 J I 78.7 I 1 66.7 1 PWCT 2WCTB3 - Y 

v Cobal 2WCTB4 

- 84 N 
; Copper 1 II/11 1 6.7 J 1 41.4 ! 1 28.5 1 2WCTB3-0406 2WCTB3 - 260 NC”) i 

7WCTR3 N(6) NJ ~IIml I li/ll I fx4n I 76600 I - I 25279 I 2WCTB3-0406 -..- .-” 

53.4 2WCTB3-0406 2WCTB3 Y 
W”W” . . _.. - -. 
Magnesium 1 l/l 1 1660 J 8450 7132 2WCMW3S-1618 2WCMW3S - ,,,17) 

Manganese 1 l/l 1 121 390 294 2WCTB4-0204 2WCTB4 Y 
.a”” -..-. 
wlarr;ury 1 

c-i/, 4 
LIII , 

A 4n 
“.IJ , 

n 36 
V.L.2 , 

ni 

“. I 

-n-i7 - 
“.I# , 

n 3a 

“.L” , 

3WcTR%nAnG 

L..V.I” V.“” , 

7WCTB3 2 
Nickel I ll/ll 1 4.4 1 22.7 I I 20 1 2WCTB3-0406/ 1 G WCTB3I 130 

! ! ! I I 2WCTB5-0608 2WCTB5 

Potassium 1 ll/ll 1 849 
J 

1 
6300 I 1 

4048 2WCTB4-0204 2WCTB4 - N(7) 

* Si 0.88 2WCTB3-0406 2WCTB3 34 7.2 N I”, 

,,“I 1 , . , . . , ” ” . ” ----_ 

: I Pm-i 1 11/l 1 I 2.4 J I 66.1 J I - 

lver 1 3/l 1 1 0.65 J 1 1.5 1 0.42- 1.7 1 

LA, In-8 I 11111 I 157 .I I 73RO I 1 3195 1 2WCMW3S-1618 
“““IUII~ . I, * I 

‘-- - Vanadium ll/ll 9.8 49% 
Zinc 1 l/l 1 17.8 J 69.3 I I ----54 1 2WCMW3S-1618 12’ 

I2WCMW3S - NW 

I I 46.0 I 2WCTB3-0406 I 2WCTB3 6000 Y 
WCMWBS 12000 I 1000 I N 

1 Includes samples 2WMW4(0-2); 2WCMWlS-0002, 2WCMW3S-1618,2WCMW3S-l618-D, PWCTBl-0002, 2WCTB2-0002, 2WCTB2-0002-D, 2WCTB3-0406, 
2WCTB4-0204. 2WCTB5-0608, 2WCTB6-0810. 2WCTB7-0810,2WCTB8-1012.6. 2WCTB7-0810, 2WCTB8-1012.6. 

2 USEPA Soil Screening Levels (USEPA, May 1996). See Table l-2 for futher details regarding surrogate and/or calculated values. 
o 3 CTDEP, 1996. See Table l-2 for futher details regarding surrogate and/or calculated values. s 
--I 
0 

4 Contaminant of Potential Concern; Yes (Y) indicates that the maximum concentration exceeds one or more of the criteria; No (N) indicates that the maximum %I 

8 
does not exceed any of the criteria. $2 

iG g-, 



TABLE 2-24 

COPC SCREENING - SOIL SAMPLES 

SITE 20 - AREA A WEAPONS CENTER”’ 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 3 OF 3 

5 TCLP extractTon followed by analysis tor metals was also pertormed tor the so11 sample assocrated with me maxlmum concentration of ths chemical. I he 
resulting TCLP data indicate that pollutant mobility is not anticipated to be of concern for this chemical in the soil matrix in this area (i.e., this chemical was 
not detected in associated TCLP leachates or was detected at concentrations less than the associated Connecticut pollutant mobility standard for GB areas 
and the.federal toxicity characteristic regulatory level). 

6 USEPA Region I does not advocate quantitative evaluation of this chemical. 
7 Essential nutrient; not evaluated for COPC selection. 
- Not Applicable or Not Available. 



TABLE 2-25 

COPC $Cl?EENlNG - TCLP SOIL SAMPLES 

SITE 20 - AREA A WEAPONS CENTER(‘) 
NSB-NLON, GROTON, CONNECTICUT 

Analyte Frequency Minimum Maximum Range 95% UCL Maximum Concentration Federal State Select 
of Concen- Concen- of Sample Location Pollutant Pollutant as 

Detection tration tration Nondetects Number Mobility Mobility (GB) COPC? 

(2) (3) (4) 
TCLP METALS (mg/L) 
Arsenic l/3 0.0317 J 0.0317 J 0.026 - 0.1 0.0317 2WCTB5-0608-T 2WCTB5 5 0.5 N 
Barium 313 0.0317 0.248 - 0.248 2WCSD2-T 2WCSD2 100 10 N 
Chromium l/3 0.0043 J 0.0043 J 0.003 - 0.05 0.0043 2WCTB5-0608-T 2WCTB5 5 0.5 N ^ 
Selenium l/3 0.209 0.209 0.024 - 0.1 0.209 2WCTB5-0608-T 2WCTB5 1 0.5 N 

1 Includes samples 092690-2WMW4(0-2)-T, 2WCSD2-T, 2WCTB5-0608-T. 
2 Federal Toxicity Characteristic Regulatory Level (58 FR 46049). 
3 CTDEP, 1996. 

v 
4 Contaminant of Potential Concern; Yes (Y) indicates that the maximum concentration exceeds one or more of the criteria; No (N) 

E 
indicates that the maximum does not exceed any of the criteria. 



TABLE 2-26 

COPC SCREENING - GROUNDWATER SAMPLES - OVERBURDEN WELLS 

SITE 20 -WEAPONS CENTER”’ 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 1 OF 2 

I c -^-..^-^. ~ I.“:.“;......“. .le.“irnllrn manna I 09% IlCl I MaYhum Concentration I COPC 

1 l I I I I I I 

SEMIVOLATILE OR GANICS (u&r/L) 
II,3Dichlorobenzene 1 i/6 1 0.6 Jl 0.6 JI 10 0.6 PWCGWIS 2W’ 
Benzo(g,h.i)perylene ( i/6 1 1 JI 1 Jl 10 1 2WCGWiS2 2W’ 

I I 7 .II 3 .It in-42 3 2WCGWlS2 2W 

I U ICalcium 

ICopper 

516 4.8 J 15.5 J - N(8) ;‘ - 416 6 J 38.5 J 2-5 38.5 2WCGW3S-2 2WCMW3S 1 150 1300 1300 48 1.6 2160 
ICopper, Filtered l/6 23 J 23 J 2 - 7.9 23 2WCGW3S2DISS 2vI 1300 - 1300 48 $8) 

616 13800 J 68000 58218 2WCGW2S 2V 
.--...-^ _.^^ ^.. 

1 616 1 72.2 1 3810 JI - 1 3810 [ 2WC;tiWY5dlJlSb (ZW 

6/6 ) 26500 1 264000 JI - ) 252667 1 2WCGW3S2 I2b 

L”“” l”“” 

WlSl ZbU 2000 2000 1000 N 
w3sI 73 4 4 4 4 0.33 - 0.41 N 

1 n 4 N 

1 6/6 1 2820 I 6540 JI - ( 5503 
4,f I wl II 9,n II 7-11 I 70 1 2WCGW3S ‘I 2Y 

Silver, Filtered l/6 3.7 3.7 2 3.7 2,4,,33,,,,“C n,Cc rnn 1 I cn I I 17 1 N 

616 7150 173000 J - 173000 2WCGW3S2 I2V 

Potassium, Filtered 616 7190 182000 J 182000 2WCGW3S2DISS I2WCMW3SI 
- - - I I N’=’ 

- 

Sodium 6/6 43900 3570000 J - 3570000 2WCG 



TABLE 2-26 

COPC SCREENING - GROUNDWATER SAMPLES -OVERBURDEN WELLS 
2 
rD 

SITE 20 -WEAPONS CENTER”’ 
NSB-NLON, GROTON, CONNECTICUT 

5 PAGE 2 OF 2 

Analyte Frequency Minimum Maximum Range 95% UCL Maximum Concentration COPC Federal State State Remediation Offsite Wells Select 

Of Concen- Concen- of Sample Location Screening MCL MCL Standards”’ Concentration as 
Detection tration tration Nondetects Number P Level Groundwater Surface Water Range COPC? 

(2) (3) (4) Protection Protection (6) (7) 

MISCELLANEOUS PARAMETERS (mg/L) 

Hardness As CaC03 616 64 4000 4000 2WCGW3S-2 2WCMW3S( - ,,,(‘o) _ NA 

Hardness As CaC03, Filtered 212 125 436 432 PWCGWIS DISS 2WCMWlSl - I NA $10) 

1 Includes samples PWCGWIS, PWCGWIS DISS, 2WCGWlS DISS-D, 2WCGWiS2, PWCGWlS-D, PWCGWiS2DISS, 2WCGW2S, 2WCGW2S DISS, 2WCGW2S-2,2WCGW2S2DISS, 2WCGW3S, 
2WCGW3S DISS, 2WCGW3S-2,2WCGW3S2DISS. 

2 Based on current USEPA Region Ill guidance (USEPA Region Ill, April 1, 1998). Tap Water Ingestion Value for noncarcinogens is based on a target hazard quotient of 0.1. Value for 
carcinogens is based on a cancer risk of IE-6. See Table l-3 for further details regarding surrogate values. 

3 Maximuin Contaminant Level. (USEPA, October 1996). See Table 1-3 for further details. 
4 Title 19, Health and Safety, the Public Health Code of the State of Connecticut, Chapter II Environmental Health. See Table l-3 for further details. 
5 CTDEP, January 1996. See Table 1-3 for further details regarding surrogate and/or calculated values. 
6 Atlantic, July 1994. 
7 Contaminant of Potential Concern; Yes (Y) iridicates the maximum concwtration exceeds one or more criteria; Unless otherwise indicated, No (N) indicates the maximum does not exceed any 

of the criteria. 
’ 8 USEPA Region I does not advocate quantitative evaluation of this chemical. 

9 Essential nutrient; not evaluated for COPC screening. 
10 Not applicable for COPC screening. 

y - Not available or Not applicable. 
z NA Not analyzed. 

ND Not detected. 



TABLE 2-27 

COPC SCREENING - GROUNDWATER SAMPLES - BEDROCK WELLS 

SITE 20 - WEAPONS CENTER”’ 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 1 OF 2 

3 
Analyte Frequency Minimum Maximum Range 95% UCL Maximum Concentration COPC Federal State State Remediation 

of Concen- Concen- of Sample Location Screening MCL MCL Standards’*’ 

Detection tration tration Nondetects Number Level Groundwater Surface Wate 
(2) (3) (4) Protection Protection 

VOLATILE ORGANICS @g/L) 
1 ,1,2-Trichloroethane 113 1 2 J 2 J 5-10 2 2WGW4D 

1,2-Dichloroethane 113 1 1 J 1 J 5- 10 1 2WGW4D 

P-Butanone ,I, I n I A I 10 A ?WGW4D-2 
,r. nB”,.,L” 

Concentration 

Select 

as q COPC? 
7 

2-Hexanone 
4-Methyl-P-pentanone 

Trirhlnrnethenn 

5 5 5 1260 ND Y 
5 5 1 2970 ND Y 

400 ND N 8I.J , -. u, - -, I -..-.. 

II~ I i? I 17 I IO I Ii! 1 2WGW4 JAI-II 150 - - 280 ND N 
290 - - 350 ND N 

ND Y 
1/Y 1 z J, L J, 3* I” , L I C”.“““-rY ,L..‘.‘..‘V -5 . 5 5 2340 

‘L) 
- . - , F^ I -7 ( 2WGW4D 2WMW4D 15000 - - 28000 ND N 

012491-2WMW4D/2WMW4D/ 4.8 6 6 2 59 3 N 

-“‘7W4D-2 2WMW4D 

. . 1 . . . - . - - . . . - . . -  

SEMIVOLATILE ORGANICS (ug! 

Benzoic Acid 1 113 1 I JI I Jl I Bis(2Xthvlhexyl)phthalate 1 213 1 2 JI 2 JI g 1 ; 

I- 

. 

Di- 
I ! 1 L”“\: 

n-octyl phthalate 1 113 1 2 JI 2 JI 10 I 2 I 2WGW4D 24,,,,,,3’“” 7’2 _ _ inn 230 ND N 

212 1 81.9 1 113 113 1 2WGW4DZUISS f 2WMV 
, 

Calcium 313 1 28700 1 40900 1 I 40900 1 2WGW4D-2 12WMW4D - 3110-46000 

V4D - ICalcium, Filtered 

rV4D - 1 

4.8 - 21800 
15 13 1 - 264 N 

- 654 5810 - N’9’ 
. ,141 

113 1 18.6 JI 18.6 JI 7- 11 18.6 1012491-2W 

15.4 - 3360 ,,,t8) 

m 86000 Y 
7A-183 N 

Potassium, Filtered 112 1390 1390 1920 1390 2WGW4D 
Selenium 113 6 J 6 J 1 6 2WGW4V-2 ZWM\ 

Sodium 313 8270 9020 J - - 9020 012491-2WMW4D 2WMW4D 

Sodium, Filtered 2l2 8420 9360 9360 2WGW4D2DISS 2WMW4D - 
7:..,. 31’1 8.8 J 15 J 20 15 012491-2WMW4D 2WMW4D 1100 

E 12WMW4DI - 

SS I2WMW4DI - 

,LllIL , U” ,. 

MISCELLANEOUS PARAMETERS (mg/L) 
Hardness As CaC03 1 2l2 192 1118 1 I 118 I 2WGW4D-: 

Hardness As CaC03, Filtered I 111 1 94 I 94 I ) 94 1 2WGW4DDI: 

28000 - 3160 - 97700 N’s’ 

28000 - $9) 

5000 123 4.5 - 445 N 

I - I I NA’ 1 N(‘o) 

I NA ,,,(‘o) 

1 Includes samples 012491-2WMW4D, 2WGW4D, 2WGW4D DISS, 2WGW4D-2,2WGW4D2DISS. 
2 Based on current USEPA Region Ill guidance (USEPA Region Ill, April 1, 1998). Tap Water Ingestion Value for noncarcinogens is based on a target hazard quotient of 0.1. Value for 

q 
carcinogens is based on a cancer risk of IE-6. See Table l-3 for further details regarding surrogate values. 

0 
8 
;s 



TABLE 2-27 

COPC SCREENING - GROUNDWATER SAMPLES - BEDROCK WELLS 
2 SITE 20 -WEAPONS CENTER(‘) 
z? NSB-NLON, GROTON, CONNECTICUT 

PAGE 2 OF 2 

3 Maximum Contaminant Level. (USEPA, October 1996). see Table i-3 for further details. 
4 Title 19, Health and Safety, the Public Health Code of the State of Connecticut, Chapter II Environmental Health. See Table 1-3 for further details. 
5 CTDEP, January 1996. See Table l-3 for further details regarding surrogate and/or calculated values. 
6 Atlantic, July 1994. 
7 Contaminant of Potential Concern; Yes (Y) indicates the maximum concentration exceeds one or more criteria; Unless otherwise indicated, No (N) indicates the maximum does not exceed any 

of the criteria. 
8 USEPA Region I does not advocate quantitative evaluation of this chemical. 
9 Essential nutrient; not evaluated for COPC screening. 
10 Not applicable for COPC screening. 
- Not available or Not applicable. 
NA Not analyzed. 
ND Not detected. 

, 
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3.0 CENTRAL REGION OF NSB-NLON 

The boundaries of the central region are shown on Drawing 2. As discussed in Section 1.0, the 

boundaries were chosen using existing topographic and hydrogeologic information. Site 16 is the only 

IRP site located within the central region of NSB-NLON. Existing information for the site is summarized in 

the following sections. 

3.1 SITE 16 - HOSPITAL INCINERATOR 

3.1.1 Site Descrbtion 

Site 16 consists of the hospital incinerator. In the 198Os, the Naval Hospital Groton operated a skid- 

mounted waste incinerator at two sites adjacent to the hospital. The two sites are located ,west of Tautog 

Road, adjacent to Building 449 and Building 452. The sites are shown on Figure 3-l and Drawing 1. 

According to the FFA, the incinerator was used to destroy medical records and medical waste contaminated 

with pathological agents. Ash generated by the waste incinerator was transferred to dumpsters for disposal 

at the municipal landfill. 

3.1.2 Site lnvestisations 

Site 16 was evaluated during the IAS for NSB-NLON that was conducted in March 1983. No sampling 

activities were conducted as part of the study. The study’s recommendation for this site was to not 

pursue further investigation of the site because, at the time of the IAS study, the site was still operational. 

As a result of this, no investigation of Site 16 was conducted during either the Phase I or Phase II Rls. 

The Navy has subsequently ceased operation of the incinerators at the hospital. 

3.1.3 Physical Characteristics 

This section presents a summary of physical characteristics for the Hospital Incinerator site; based on 

information taken from the FFA, Phase II RI, and literature sources. Topography and surface features, 

surface water, soils, geology, and hydrogeology are discussed in the following subsections. 

3.1.3.1 Surrounding Topography and Surface Features 

The skid-mounted incinerator was operated in two areas, one adjacent to Building 449 and the other 

adjacent to Building 452. Based on mapping provided in the FFA, it,appears that these two areas are 

within or directly adjacent to parking lots. 
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The hospital complex is located on the top of the bedrock hill located in the central portion of NSB-NLON. 

Surface topography for this site is shown on Drawing 2. Maximum elevations in this area exceed 200 feet 

above msl. The topography in this area indicates that surface water would flow toward the west and 

ultimately discharge into the Thames River. 

3.1.3.2 Surface Water 

Surface water runoff from the hospital parking lot is collected by a storm sewer system. The surface 

water is discharged to drainage swales outside of the parking lot. 

3.1.3.3 Soil Characteristics 

The SCS Soils Map (SCS, 1983) classifies the soil around the hospital complex as urban land. Bedrock 

exposures (Hollis-Charlton-Rock outcrop complex) are prevalent because the central bedrock high 

extends toward the south and west. The soils overlying the bedrock range from very stony fine sandy 

loam to gravelly loam 

3.1.3.4 Geology and Hydrogeology 

Geoloqy 

No geologic investigations have been conducted at this site to date. 

Hvdroaeoloqv 

The inferred bedrock groundwater potentiometric surface in the vicinity of the hospital is shown on 

Drawing 4. The drawing shows that groundwater flows in a southwestward direction toward the Lower 

Subase and the Thames River. Fractures may be present in the bedrock underlying the site that would 

also influence the direction of groundwater flow from the site. 

3.1.4 Nature and Extent of Contamination 

No analytical data are currently available for Site 16; therefore, the nature and extent of contamination is 

unknown. 

3.1.5 Data Evaluation 

No analytical data are currently available for Site 16; therefore, no evaluation was completed for the site. 
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3.1.6 Decision Tree 

The general decision tree for the evaluation of sites is provided in Figure l-2. The evaluation of Site 16 

using the decision tree approach is as follows: 

l There are no existing data for this site. Information describing the site, the incinerator, and physical 

characteristics of the site are necessary for the evaluation of Site 16. 

l Because there is no data available for this site, it is unknown whether it poses a threat to public health 

or the environment. 

l Data are required to determine the nature and extent of contamination, contaminant fate, and human 

health risks for the site. 

l Further action is required for Site 16 and is discussed in Section 3.1.7. 

3.1.7 Recommendations 

An investigation of Site 16 has not been conducted. The following tasks must be completed to provide a 

basic understanding of the site: collect and review historical information (i.e., operating parameters of the 

incinerator and a summary of the waste incinerated), conduct interviews with base personnel, and 

conduct a site visit. This information is necessary to determine potential contaminants and media of 

concern. 

After review and evaluation of the background information have been completed, a sampling and analysis 

program can be developed. It is likely that soil, groundwater, and sediments associated with drainage 

structures will be sampled during the initial sampling activities conducted at the site. The sampling 

activities should be limited and focused on the locations expected to have the highest level of 

contamination. The analytical program for this site should include TCL VOCs, TCL SVOCs, TCL 

Pesticides/PCBs, TAL metals, and dioxins. SPLP extraction followed by analysis for TCL PCBs and TAL 

metals should also be completed for soil samples. If contaminated media are identified during this initial 

investigation, further sampling and analysis may be necessary to completely determine the nature and 

extent of contamination and to obtain sufficient data to perform a risk assessment for the site. 
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4.0 SOUTHERN REGION OF 

The Southern Region extends southward from the southern boundary of the Central Region. The 

Southern Region is bordered by Highway 12 to the east, Crystal Lake Road and Goss Cove to the south, 

and the Thames River or Shark Boulevard to the west (see Drawing 2). The following sites are located 

within the Southern Region: 

Rev. 1 
May 1999 

NSB-NLON 

l Site 8 - Goss Cove Landfill 

l Site 12 - NEX Gas Station 

l Site 15 - Spent Acid Storage and Disposal Area 

l Site 18 - Solvent Storage Area 

l Site 23 - Tank Farm (including Site 9 - OT-5 Waste Water Tank) 

The existing data for each of these sites are summarized and evaluated in the following sections. 

4.1 SITE 8 - GOSS COVE LANDFILL 

4.1 .l Site Description 

The Goss Cove Landfill is located in the southwestern portion of NSB-NLON, adjacent to the Thames 

River. It is west of Shark Boulevard and the intersection of Crystal Lake Road and Military Highway, east 

of the Thames River and north of Goss Cove. The site location is depicted on Drawing 1. Figure 4-1 

displays the general site arrangement and historical sampling locations. The Nautilus Museum and a 

paved parking lot are constructed directly over the site of the former landfill. The Nautilus Museum is a 

submarine museum operated by the Navy that is open to the public. 

The IAS report indicated that a landfill was operated at this site from 1946 through 1957. Incinerator ash 

and inert rubble were disposed at the site, in what was then the northern portion of Goss Cove. It is not 

known if any other materials were disposed in the former landfill. It has been reported that several large 

compressed gas cylinders were uncovered during the excavation of a utility trench in the parking area 

north of the Nautilus Museum building. One of the cylinders was leaking propane, one was filled with 

ammonia, and the others were empty. 

Atlantic personnel reviewed archive photographs for the Goss Cove area available at the Connecticut 

State Library. In a 1934 aerial photograph, the limits of Goss Cove appeared to be open water with no 

evidence of fill. Railroad tracks are shown at their present position between the cove and the Thames 

River. In 1951 aerial photographs, the fill extended southward to approximately the location of an access 
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driveway to the museum. The 1965 aerial photographs show the landfill extending to the present limit of 

encroachment on Goss Cove. Aerial photographs from 1965, 1970,1975, and 1980 show cars parked on 

the landfill surface. In 1986 photographs, the Nautilus Museum is present on the southern limits of the 

landfill and a paved parking area extends over the remaining limit of the landfill to the north. Construction 

of the Nautilus Museum was completed in 1985. 

Atlantic personnel’reviewed boring logs generated during the construction of the Nautilus Museum. The 

boring logs indicated the presence of fill material consisting of cinders, metal, brick, glass, and sand and 

gravel to a depth of 15 feet. Beneath the fill is a layer of organic silt approximately 10 to 15 feet thick. This 

material is presumably the sediment bottom of the former cove. The silt is underlain by fine sand to depths 

ranging from 25 to 100 feet below the surface. The thickness of overburden increases from east to west, 

toward the river. 

4.1.2 Site Investic3ations 

The following investigations have been completed at Goss Cove and are discussed in the subsections 

that follow: 

l Phase I RI (Atlantic, 1992) 

l Phase II RI (B&R Environmental, 1997a) 

l Data Gap Investigation Report (B&R Environmental, 1997d) 

i Wetlands Function and Values Assessment (TtNUS, 1998) 

l Phase l/II Environmental Site Assessment Report for Fusconi Dry Cleaners (CTDEP, 1999) 

l Evaluation of Chemical and Toxicological Data for Goss Cove (SAIC, 1999) 

4.1.2.1 Phase I Remedial Investigation 

An investigation of 11 sites was completed at NSB-NLON by Atlantic Environmental Services, Inc. from 

1990 through 1992. Atlantic investigated seven of the 11 sites as Initial Site Inspections (ISIS) and four 

sites under a Phase I RI. The investigation at Goss Cove Landfill was an ISI. 

The Phase I RI field investigation at this site consisted of a soil gas survey, test borings, monitoring well 

installation, and soil, surface water, and groundwater sampling. A soil gas survey was conducted in an 

attempt to locate potential sources of volatile organic contamination. Seven subsurface (3 feet deep) soil 

samples plus one field duplicate were collected from three test borings and four monitoring well borings to 

confirm the soil gas survey results. The soil borings showed the thickness of fill to range from 10 to 20 

feet. Fill materials consist of sand and gravel with small quantities of brick, glass, sandblast grit, ash, 

wood, and metal. All soil samples were collected ‘from within the landfill material, generally at or below 

,,-, 
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the water table, Four overburden monitoring wells were installed within the former landfill and one 

groundwater sample was obtained from each well. One surface water sample was collected in the 

Thames River downstream of the landfill. 

As a result of the investigation of this site, Atlantic recommended that this site proceed to Step I of the 

IRP and additional investigations be conducted at the site. 

4.1.2.2 Phase II Remedial Investigation 

B&R Environmental conducted a Phase II RI at 13 sites at NSB-NLON. The Goss Cove Landfill was one 

of the sites included in the investigation. Five surface (less than 3 feet deep) and four subsurface 

(greater than 3 feet deep) soil samples were collected during the installation of six monitoring wells during 

Round 1 of the Phase II RI. In addition, four surface and 11 subsurface soil samples plus two field 

duplicates were collected from 12 test borings during the Round 1 sampling event. Three supplemental 

surface soil samples plus a field duplicate were collected during the Round 3 sampling event. Three 

shallow and four deep monitoring wells were also installed during the Phase II RI. Eleven groundwater 

samples (plus two field duplicates) were collected from the seven new and four ‘previously installed 

monitoring wells during both Rounds 1 and 2. 

Surface water and sediment sampling during the Phase II RI focused on Goss Cove. Five surface water 

samples (plus one field duplicate) and five sediment samples (plus one field duplicate) were collected 

from the perimeter of the cove. One additional sediment sample was collected from Goss Cove during 

the supplemental ecological sampling round of the Phase II RI. 

Three rounds of air sampling were performed during the Phase II RI. Air samples were collected from 

three locations in or near the Nautilus Museum during Round 1; these locations included the ledge above 

the sump in the boiler room of the museum (8ASl), the museum floor on top of the USS Plunger 

showcase (8AS2), and the top of the rail on the deck outside the museum (8AS3). Samples were 

collected from these same three locations during Round 2. A fourth location, the pipe chase area 

beneath the western end of the museum that leads to the docked Nautilus submarine, was also sampled 

during Round 2 (8AS4). Samples collected during Rounds 1 and 2 were analyzed for TCL VOCs using 

EPA methodology (Method TO-l). 

A confirmatory third round of air sampling was performed using sampling and analysis methods specified 

by the National Institute for Occupational Safety and Health (NIOSH) since it had been determined that 

these methods may be more appropriate in evaluating the air at the museum. Four air samples plus one ‘,I .’ i 
field duplicate were collected from the same four locations used for air.sampling during Round 2. Three 

tubes were used for sample collection at each location; these included two tubes in series (Tl and T?), 
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which were filled with coconut charcoal, and a third tube (T3) filled with Anasorb. Tubes Tl and T2 were 

used for the analysis of acetone, toluene, ethylbenzene, methyl chloride, methylene chloride, and 1 ,I ,I - 

trichloroethane. Tube T3 was used .for the analysis of 2-butanone. Most of these compounds were 

previously detected in sample Rounds 1 and 2, which served as the basis for selection and analysis 

during sample Round 3. 

The Navy initiated additional sampling at the Goss Cove Landfill and Nautilus Memorial Museum (Site 8) 

because of public concern for the possible unacceptable risks at the site reported in the Draft Phase II RI 

report. The additional sampling was conducted by B&R Environmental in July 1995 and consisted of the 

collection of four soil samples and two rounds of air sampling within and outside the museum. The letter 

report concluded that no unacceptable risks associated with exposure to the air or soil at Goss Cove 

exist. 

The Phase II RI report recommended that a FS of remedial alternatives be conducted at the Goss Cove 

Landfill site. The report indicated that a phased approach should be used to proceed to the FS. The 

report indicated that sufficient data had been collected for the sediment and surface water media and a 

FS could be completed for these media. Additional investigation of the soil and groundwater was 

recommended to verify the source and extent of the PCE contamination detected in the upgradient wells. 

It was recommended that groundwater be evaluated separately in a base-wide groundwater FS. 
I----- : 9 

4.1.2.3 Data Gap Investigation 

B&R Environmental conducted a data gap investigation at the Goss Cove Landfill to address the source 

of chlorinated VOC contamination detected in the groundwater of upgradient wells at the site. Borings 

and wells were installed and soil and groundwater samples were collected during the investigation. The 

results of the investigation concluded that. chlorinated compounds are migrating onto the site from an 

upgradient off-site source. The report recommended that further groundwater characterization be 

completed to address the contaminant source. The report also recommended that the upcoming FS for 

the Goss Cove Landfill should be prepared separately from the ongoing upgradient groundwater 

characterization activities. 

4.1.2.4 Wetlands Function and Values Assessment 

A Wetlands Function\ and Values Assessment :was completed by Connecticut College for TtNUS in July 

1998 to evaluate if the ecological stress in the Goss Cove water body was’s result of natural conditions or 

due to contaminant migration from other NSB-NLON’ sites. This study evaluated the marginal cove 

vegetation in terms of its ecological functions and values and identified the wetland species associated 

with the fringing belt. A detailed, vegetation inventory of the taxa which included an inventory of all 

i---b 
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I I species of vascular plants present above mean high tide and an examination of the biota associated with 

the intertidal zone was undertaken. 

No discrete wetland plant communities were identified. A few wetland species were found. The results of 

this assessment concluded that the contrast between the Thames River and cove side is dramatic due to 

the lack of tidal flushing. Although the tidal range is reflected within the cove, it does not appear 

adequate to aid in supporting a rich viable intertidal algal population and invertebrate biota. This may be 

related to water quality since it appears that estuarine organisms can and have become established in the 

cove in the past but fail to thrive. Although there are tidal fluctuations, the absence of regular tidal 

flushing may concentrate any constituents that may be present. 

4.1.2.5 Phase l/It Environmental Site Assessment of Fusconi Dry Cleaners 

The CTDEP conducted a Phase l/II Environmental Site Assessment of Fusconi Dry Cleaners in July and 

August of 1998. The dry cleaner is located east and upgradient of the Goss Cove Landfill site on the 

corner of Crystal Lake Road and Military Highway. The dry cleaner has operated at this location for 

approximately 50 years. The dry cleaner uses tetrachloroethene in their cleaning process. 

Tetrachloroethene has been detected in the groundwater at the Goss Cove Landfill. The purpose of the 

investigation was to assess the dry cleaners operation and to determine if a release of tetrachloroethene 

has occurred onsite. 

The assessment involved interviewing the operator of the dry cleaner and collecting media-specific 

samples. The interview revealed that historically it was common practice to dump spent (i.e., used) 

tetrachloroethene out the back door of the facility on to the ground. The dry cleaner now retains the 

services of Safety Kleen to dispose of spent filters and product. It was also determined that the building 

was historically hooked up to a septic system and leachfield but currently utilizes municipal sewer. 

Thirteen soil samples, two’ groundwater samples, and one aqueous drum sample were collected by the 

CTDEP during the investigation. The samples were obtained and collected utilizing a 

Geoprobe@/microwell system. The samples were analyzed for VOCs. Tetrachloroethene was detected in 

each of the media sampled in nearly all of the samples. Several other VOCs were also detected. 

The results of the investigation conclusively showed that a release of tetrachloroethene occurred at the 

site.’ This suggests that the dry cleaner is the source of the tetrachloroethene that was detected in the 

downgradient groundwater at the Goss Cove Landfill. Fusconi Dry Cleaners has procured a consultant to 

help them address their environmental concerns. They voluntarily removed the drum and completed a 

soil removal action in the vicinity of the drum. The consultant will also perform further investigations to 
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determine the nature and extent of the contamination, and produce a remedial action plan to address site 

issues. 

4.1.2.6 Evaluation of Chemical and Toxicological Data for Goss Cove 

The purpose of this study, conducted by Science Applications International Corporation (SAIC) in 1998, 

was to provide the necessary information to reach conclusions, regarding the degree and extent of 

ecological risk posed by chemical contamination for Goss Cove. The objectives of the study were to 

establish toxicological response relationships to contaminants in Goss Cove sediments, to describe the 

extent of ecological risks associated with chemical contaminants in Goss Cove sediments, and to identify 

risks for biological effects. Based on data needs, 10 stations were sampled for chemical, toxicological, 

and Toxicity Identification Evaluation (TIE). The TIE involves chemical ,manipulation of the sediment to 

separate contaminant classes. The TIE employed three manipulations, including Cl 8 column extraction, 

EDTA chelation, and an aeration/ULVA treatment.. These three steps remove organic compounds, 

metals, and hydrogen sulfide/ammonia, respectively. 

The results of the study clearly support the conclusion that a complete pathway does not exist between 

site-specific contaminants and observed ecological effects. The likely source of toxicity in one of two 

species where toxicity was observed was ammonia from natural sources. It may be possible to improve 

benthic habitat quality by reducing the hypoxic conditions in the cove, thereby reducing the ammonia 

concentrations which appear to be the cause of the depauperate aquatic community. 

Y--x .’ 

4.1.3 Phvsical Characteristics 

This section presents a summary of physical characteristics for the Goss Cove Landfill ,based on 

information generated during the Phase I and Phase II Rls. Topography and surface features, surface 

water, soils, geology, and hydrogeology are discussed in the following subsections. 

4.1.3.1 . Surrounding Topography and Surface Features 

Drawing 2 shows the topography and surface features at the Goss Cove Landfill. An exposed bedrock 

high is located along the northeastern edge of the landfill. In the most northern portion of the landfill, the 

ground surface has an approximate slope along the bedrock ridge of 50 percent. The slope of the hill is 

steeper in the central part of the landfill. The ground surface across the remainder of the site slopes 

mildly toward the Thames River. 
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The Nautilus Museum and a paved parking lot are constructed directly over the site of the former landfill. 

Railroad tracks are located between the site and the Thames River. Remaining portions of the site are 

grass covered. 

4.1.3.2 Surface Water Features 

The Goss Cove Landfill is located along the eastern bank of the Thames River. Goss Cove borders the 

site to the south. Several storm sewer systems transect the site, running east-west, and discharge to the 

Thames River. All drainage from the site flows west and southwest to the Thames River and Goss Cove. 

4.1.3.3 Soil Characteristics 

The SCS Soils Map (SCS, 1983) classifies the soil at the Goss Cove Landfill as Rock Outcrop-Hollis. 

This soil is defined as rock outcrop covered by Hollis soil and Urban land. The bedrock outcrop occurs 

along the northeastern border of the site. The overlying Hollis soil is a very dark brown, fine, sandy loam. 

As a result of landfilling activity, urban land exists across most of the site. 

Geology and Hydrogeology 

The geology of the Goss Cove Landfill generally consists of alluvial deposits overlying metamorphic 

bedrock. Fill overlies the natural geologic materials within the landfill area. A bedrock hill at the site rises 

toward ttie northeast and a cove borders the site to the south. The site contains fill materials (primarily 

sand and gravel with miscellaneous rubble) that slightly thicken as the bedrock surface slopes to the 

southwest toward the Thames River. 

Across most of the landfill, the overburden immediately beneath the fill consists of clayey silt that 

thickens toward the southwest. Beneath the clayey silt, or beneath the fill where the clayey silt is not 

present, the overburden consists of irregular thicknesses of fine to medium sand with intervals that 

contain gravel and rock fragments. The natural materials are mapped as stratified drift of glacial outwash 

streams (USGS, 1960) but may also be modern-day stream deposits. 

The bedrock at the 8MW8 well cluster has been identified as the Mamacoke Formation. The bedrock 

surface was identified only in the northern outcrop area and at 8MW8D at an elevation of 7.8 feet. 

Although the bedrock surface was not encountered at 8MW2D and 8MW6D, the depths of the borings 

indicate that the bedrock surface elevation at these locations is lower than 50 and 60 feet below msl, 

respectively. 
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Groundwater is found within both the overburden and bedrock. The depth to groundwater averages 

about 7 feet, and the water table extends up into the landfill materials over most of the site.’ Dra,wing 3 

shows shallow overburden groundwater contours for the Goss Cove Landfill. Groundwater flows west 

and southwest through the Goss Cove area toward the Thames River. There is a downward component 

of flow from the overburden to the bedrock at the 8MW8 well cluster. There was also a downward 

component of flow from the shallow to the deeper overburden for two of the three comprehensive water- 

level measurement rounds at the 8MW2 and 8iW6 well clusters. Based on tidal studies performed at 

the Lower Subase, it is expected that shallow overburden groundwater levels will fluctuate with the tide 

over most of the area of the Goss Cove Landfill. 

Slug tests were performed at the 8MW2S and 8MW2D wells during the Phase II RI. The estimated 

hydraulic conductivities based on these slug tests are 3.9 feet/day (1.4E-3 cm/set) at 8MW2S and 0.4 

feet/day (1.4E-4 cm/set) at 8MW2D. 8MW2S is completed in landfill materials, and 8MW2D is completed 

in fine to medium-grained sandy alluvium. 

Y---y 
An average hydraulic conductivity for the shallow overburden (43 feet/day) at the site was estimated by 

taking the geometric mean of Goss Cove-specific hydraulic conductivities (Phase I and Phase II RI) from 

wells completed within 20 feet of the ground surface. Hydraulic conductivities from overburden wells 

8MWl (109ft/day), 8MW2S (3.9ft/day), 8MW3 (101 ft/day), and 8MW4 (78 feet/day) were used to 

estimate the geometric mean. Hydraulic conductivities were estimated at.these wells using slug test 

results. An average hydraulic gradient (0.012) was calculated using groundwater level measurements 

taken on August 23 and 24,1994. 

4.1.4 Nature and Extent of Contamination 

Soil, overburden, groundwater, and bedrock groundwater sampling was conducted at the Goss Cove 

Landfill during the Phase I and Phase II Rls and the Data Gap Investigation. Based upon the results of 

these investigations, the nature and extent of contamination of the soil and groundwater at the Goss Cove 

Landfill are discussed on a matrix-specific basis in the following subsections. The complete analytical 

database for soil and groundwater is contained in Appendix A. 

4.1.4.1 Soil 

Table 4-l presents descriptive statistics (i.e., frequency of detection, minimum and maximum 
K-I-\, 

concentrations, range of detection’ limits for nondetects, 95% UCL, and sample number and location 
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associated with maximum concentration) and associated COPC screening criteria for each analyte 

detected at least once in soil samples collected from the Goss Cove Landfill. Table 4-2 presents similar 

information for TCLP results. Based upon the screening level assessment for the Goss Cove Landfill 

(Section 4.1.5.3) and the procedures for the preparation of soil tag maps (Section 1.4.3.1), analytical 

results for primary COPCs in Goss Cove Landfill soil samples and associated TCLP leachates are 

presented on Drawing 12 (Volume II). 

As shown on Table 4-1, several VCCs, including three ketones, five monocyclic aromatics, five 

chlorinated aliphatics, and carbon disulfide were detected in the Goss Cove Landfill soil samples. With 

the exception of acetone, 2-butanone, ethylbenzene, PCE, toluene, and total xylenes, VOCs were 

infrequently detected (i.e., in from one to four of 39 samples) in soil samples. Acetone and 2-butanone, 

which are both common laboratory contaminants, were detected at concentrations ranging from 0.053 

mg/kg to 23 mg/kg and from 0.028 mg/kg to 0.12 mg/kg, respectively. 

Two of the five detected monocyclic aromatic compounds were present at relatively high concentrations 

in the soil sample collected from a depth interval of 10 to 12 feet from boring 8TB8 (ethylbenzene at 

69 mg/kg, toluene at 15 mg/kg, and total xylenes at 480 mg/kg), which is located in the central portion of 

the site. These results indicate the presence of fuel-related contamination. The maximum detection of 

toluene was found in location 8MW3 at 22 mg/kg. Ethylbenzene, toluene, and total xylenes were also 

detected at substantially lower concentrations in from 11 to 19 of the other soil samples. PCE was the 

most frequently detected VOC (15 out of 39 samples). PCE was detected at a maximum concentration of 

0.086 mg/kg in boring 8SB10S. Concentrations of VOCs were generally higher in soil samples collected 

at depths greater than 6 feet. 

Thirty-one SVOCs were detected in the Goss Cove Landfill soil samples. As shown on Table 4-1, 16 of 

these SVOCs were PAHs. Maximum concentrations of eight SVOCs were detected in the soil sample 

collected from a depth’ interval of 0 to 2 feet bgs from boring 8MW8S (collected just outside the eastern 

border of the former landfill). Maximum concentrations of eight more SVOCs were detected in the soil 

sample collected from a depth interval of 8 to 9 feet bgs from boring 8TB6. PAHs were the most 

prevalent class of SVOCs and were generally detected at the highest concentrations. PAHs were 

detected in from 22 to 34 samples out of 34 samples collected, making PAHs the most frequently 

detected class of SVOCs. Maximum concentrations of PAHs ranged from 7.5 mg/kg 

[benzo(g,h,i)perylene] to 500 mdkg (chrysene). 2,4-Dimethylphenol, 2-methylphenol, 

3,3’-dichlorobenzidine, 4-methylphenol, benzoic acid, bis(2-ethylhexyl)phthalate, butyl benzyl phthalate, 

di-n-butyl phthalate, di-n-octyl phthalate, dibenzofuran, diethylphthalate, isophorone, and phenol were 

also each detected in from one to nine samples. 
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Seventeen pesticides and three PCBs were detected in the Goss Cove Landfill soil samples. Maximum 

detected concentrations of five pesticides and two PCBs were found in the soil sample collected at a 

depth interval of 14 to 16 feet from boring 8TB5. 4,4’-DDT, 4,4’-DDD, and 4,4’-DDE were the most 

frequently detected pesticides. 4,4’-DDT and its breakdown products were also detected at higher 

concentrations than other pesticides. The maximum concentrations of the three detected PCBs ranged 

from 0.5 mg/kg (Aroclor-1260) to 33 mg/kg (Aroclor-1254), and the maximum concentrations of 4,4’-DDT 

and its breakdown products were 1.2 mg/kg (4,4’-DDE) and 3.4 mg/kg (4,4’-DDT). Endrin, endrin 

aldehyde, and heptachlor were detected in from 11 to 17 samples collected. The remaining pesticides 

and PCBs were detected in from one to nine soil samples. 

. 

Of the two soil samples collected, OCDD was detected in one sample (8TB5-1416) at a maximum 

concentration of 0.0028 mg/kg in Goss Cove soil samples. 

As shown in Table 4-1, 24 metals were detected in the Goss Cove Landfill soil samples. Fourteen of 

these metals were detected in 34 out of 34 soil samples. Maximum concentrations of 12 metals were 

detected in the soil sample collected from a depth interval of 4 to 6 feet but in various different sample 

locations. Antimony, selenium, and thallium were detected the least frequently, in from two to five soil 

samples. 

TCLP extraction followed by analysis for metals was performed for 17 Goss Cove Landfill soil samples. 

As shown on Table 4-2, seven metals were detected in TCLP leachates of the soil samples. Barium, 

cadmium, chromium, and lead were detected in eight or more of the leachates (i.e., in from eight to 17 of 

the 17 leachates). Maximum concentrations of arsenic, selenium, and silver were detected in from three 

to four of the 17 leachates. Lead was detected at the highest concentration (4.8 mg/L). 

4.1.4.2 Groundwater 

Groundwater samples from both overburden and bedrock wells were collected at the Goss Cove Landfill. 

Well 8MW8S was screened at an interval that spans both the overburden and bedrock aquifers. 

Groundwater samples collected from this well are considered to be representative of the overburden 

aquifer for purposes of data evaluation: Table 4-3 presents descriptive statistics (i.e., frequency of 

detection, minimum and maximum concentrations, range of detection limits for nondetects, 95% UCL, 

and sample number and location associated with maximum concentration) and associated COPC 

screening criteria for each analyte detected at least once in groundwater samples collected from 

overburden wells at the Goss Cove. Landfill. Table 4-4 presents similar information for groundwater 

samples collected from bedrock wells at the Goss Cove, Landfill. Based upon the screening level x 
.assessment for the Goss Cove, Landfill (Section 4.1.5.3) and the procedures for the preparation of 

groundwater tag maps (Section 1.4.3.2), analytical results for primary COPCs in Goss Cove Landfill 
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overburden and bedrock groundwater samples are presented on Drawings 9 and 10, respectively 

(Volume II). 

Overburden Wells 

Fifteen VOCs, including four monocyclic aromatics, seven .chlorinated aliphatics, three ketones, and 

carbon disulfide, were detected in the groundwater samples collected from overburden wells. The 

reported concentrations of most of these VOCs were relatively low, ranging from 1 ug/L to 12 ug/L. 

However, reported maximum concentrations of the fuel-related monocyclic aromatics (ethylbenzene, 

toluene, and total xylenes) ranged from 120 ug/L (ethylbenzene) to 610 ug/L (total xylenes). Benzene, 

ethylbenzene, and total xylenes were the most frequently detected VOCs (detected in from eight to 16 out 

of 27 groundwater samples). Additionally, the maximum reported concentrations for acetone and 4- 

methyl-2-pentanone were also relatively high (700 and 200 us/L, respectively) but these VOCs were only 

detected in from one to three of 27 samples. PCE was detected in 11 of 27 wells at a maximum 

concentration of 120 ug/L in well 8MW8S (which is located northwest of the dry cleaners). The maximum 

concentrations of 1,2-dichloroethene (total), 4-methyl-2-pentanone, acetone, benzene, ethylbenzene, 

toluene, and total xylenes were associated with groundwater samples collected from well 8MW3S (note 

that 8MW3S is shown on Figure A-l as 8MW3). Total xylenes were also detected in the off-site 

residential wells at a concentration of 2 ug/L. 

As shown on Table 4-3, 30 SVOCs were detected in the groundwater samples collected from Goss Cove 

Landfilt overburden wells. Various classes of SVOCs, including substituted phenols, PAHs, and 

phthalates, as well as benzoic acid, carbazole, dibenzofuran, 4-bromophenyl phenyl ether, and n- 

nitrosodiphenylamine, were detected. In general, SVOCs were infrequently detected at relatively low 

concentrations. With the exception of PAHs, 2,4-dimethylphenol, and 2-methylnaphthalene, the 

remaining SVOCs were detected in from one to eight samples. Concentrations of all but five SVOCs 

[2,4-dimethylphenol, 2-methylphenol, 4-methylphenol, bis(2-ethylhexyl)phthalate, and naphthalene] 

ranged from 0.5 ug/L to 26 ug/L. The concentrations of the other five SVOCs ranged from 0.6 ug/L to 

500 ug/L. Bis(2-ethylhexyl)phthalate was also detected, at a concentration of 3 ug/L, in one of the off-site 

residential wells. Maximum concentrations of 19 of the 25 SVOCs were associated with groundwater 

samples collected from well 8MW3. 

Twenty-four metals were detected in the unfiltered groundwater samples collected from the Goss Cove 

Landfill overburden wells, and 20 metals were detected in the associated filtered groundwater samples. In 

general, reported concentrations of metals in filtered and unfiltered samples were relatively similar (i.e., at 

the same order of magnitude). Exceptions to this statement include reported results for copper; the 

maximum concentration reported for this metal in unfiltered groundwater samples was approximately 80 
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times larger than the maximum concentration reported for the filtered groundwater samples. As shown on 

Table 4-3, maximum concentrations of all metals except cadmium in unfiltered samples, copper in filtered 

samples, mercury in filtered samples, and silver in filtered samples exceeded respective concentrations of 

these metals detected in unfiltered samples collected from off-site residential wells. A majority of the 

maximum concentrations were associated with samples collected from well 8MW7S. 

Radionuclide analyses (gross alpha and gross beta) were performed for groundwater samples collected 

from six overburden wells during the Phase I RI. Complete gamma spectrum analysis was performed on 

three samples and gross alpha and gross beta analyses were performed on seven groundwater samples 

collected from overburden wells during the Phase II RI. Analytical results for radionuclide analyses are 

provided in the database tables in Appendix A. Based on the levels of uncertainty reported with the results 

(i.e., uncertainty levels are greater than results themselves), gross alpha levels in groundwater samples 

collected from all overburden wells except 8MWl (Phase I result) and 8MW4 (Phase II Round 2 results) are 

considered to be not detected. Gross alpha was positively detected at concentrations of 28.9 pCi/L, (Phase 

I), and 21 pCi/L (Phase II Round 2) in samples from overburden wells 8MWl and 8MW4, respectively. 

Gross beta was detected in groundwater samples from Goss Cove Landfill overburden ,wells at 

concentrations ranging from 21.7 pCi/L to 170 pCi/L. 

The only radionuclide identified by complete gamma spectrum analysis was naturally occurring 

potassium-40. Based on the levels of uncertainty reported with the results, potassium-40 is considered to 

be not detected in the groundwater samples collected from well 8MW4 during Rounds 1 and 2 of the 

Phase II RI. Potassium-40 was positively detected at concentrations of 130 pCi/L and 160 pCi/L in the 

field duplicate pair collected from well 8MWl during Round 2 of the Phase II RI. ., 

Analyses for several general chemistry parameters, including ammonia, BOD, COD, hardness, chloride, 

nitrite, TOC, sulfate, and TSS, were also performed for selected groundwater samples collected from the 

Goss Cove Landfill overburden wells. Analytical results for these parameters are summarized on Table 

4-3. 

, Bedrock Wells 

Seven VOCs, including one monocyclic aromatic, three chlorinated aliphatics, two ketones, and carbon 

disulfide, were defected in from one to two of the eight groundwater samples collected from Goss Cove 

Landfill bedrock wells:, The only exception was PCE, which was detected in all eight samples collected. 

Total xylenes was detected at a concentration of 58 ug/L. 1,2-Dichloroethene (total) and TCE were 

detected at maximum concentrations of 1 and 25 ug/L, respectively. Maximum concentrations of acetone 

and ‘2-hexanone were 220 and 49 ug/L, respectively. Concentrations of PCE ranged from 120 to 5,600 
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pg/L. Maximum concentrations of all the VOCs were found in groundwater samples collected from well 

8MW8D. Unlike the groundwater samples collected from the Goss Cove overburden wells, monocyclic 

aromatics were not detected at significant concentrations in groundwater samples from the Goss Cove 

Landfill bedrock wells. As previously noted, total xylenes was also detected in the off-site residential wells 

at a concentration of 2 pg/L, respectively. 

Only three SVOCs [benzoic acid, bis(2-ethylhexyl)phthalate, and phenol] were detected in groundwater 

samples from Goss Cove Landfill bedrock. These compounds were only detected each in one out of two 

samples collected, with the maxima all occurring in well 8MW8D. The maximum detected concentrations 

for these SVOCs ranged from 0.8 to 17 ug/L. 

Eighteen metals were detected in the unfiltered groundwater samples collected from the Goss Cove 

Landfill bedrock wells, and 10 metals were detected in the associated filtered groundwater samples. 

Reported concentrations of metals in filtered and unfiltered samples were relatively similar (i.e., at the 

same order of magnitude). Exceptions to this statement include reported results for copper and iron; 

maximum concentrations reported for each of these metals in unfiltered groundwater samples from 

bedrock wells were from approximately 17 to 190 times the maximum concentrations reported for the 

respective filtered groundwater samples. Unlike the overburden groundwater samples, the majority of 

maximum concentrations of the detected metal‘s were below respective concentrations of these metals 

detected in unfiltered samples collected from off-site residential wells. The only exceptions were 

aluminum in unfiltered samples, arsenic in unfiltered samples, chromium in unfiltered samples, cobalt in 

unfiltered samples, magnesium in unfiltered and filtered samples, and vanadium in unfiltered samples. 

Maximum concentrations of metals detected in groundwater samples from bedrock wells were less than 

maximum concentrations of respective metals detected in groundwater samples from overburden wells. 

Three of the groundwater samples collected from the Goss Cove Landfill bedrock wells were analyzed for 

chloride, hardness, nitrite, sulfate, and total organic carbon. 

4.1.5 Data Evaluation 

This section summarizes evaluation procedures performed for site data. A discussion of contaminant fate 

and transport, a summary of the historical human health risk assessment(s) performed for the site, and a 

screening level assessment of site data are provided in this section. 

4.1.5.1 Contaminant Fate and Transport 

The analytical results presented in the previous section indicate that the landfill acts as a source of 

contamination. Various mobile chemicals were found in the deep and shallow soil samples collected 
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during the Phase II RI field investigation. Many of these chemicals were also detected in the overburden 
f--b. * 

and bedrock groundwater confirming the occurrence of contaminant transport from the site. 

VOCs detected in the soil (ketones, halogenated aliphatics, monocyclic aromatics) are relatively mobile 

and can leach to groundwater via infiltrating precipitation. Less soluble, more persistent cheniicals found 

in the soil consist primarily of phthalate esters, PAHs, and inorganics. Since sorption of these chemicals 

to soil is strong (as evidenced by high K,,- and/or K&), they are more likely to be transported via erosional 

processes than to migrate to the water table. Surface water runoff from the parking lot and the landfill 

may carry these contaminants to downslope locations. 

The Thames River is the eventual discharge point for groundwater at the site. The sediment in the river will 

most likely serve as a sink for PAHs, phthalate esters, and some metals. Volatile organics will most likely 

remain in the dissolved phase (surface water). 

4.1.5.2 Summary of Historical Human Health Risk Assessment 

The baseline HHRA conducted during the Phase II RI focused on CTE and RME exposure scenarios for 

multiple receptor groups: full-time employees, older child trespassers, future residents, and construction 

workers. Future potential residents, are not expected to come in contact with groundwater at the site 

because saline conditions that exist near the Thames River would prevent domestic use of groundwater. 

Therefore, groundwater was not considered t? be a potential medium of exposure for the future resident. 

In addition, groundwater was not considered to be a potential medium of exposure for the full-time 

employee or the older child trespasser. Dermal contact with groundwater during intrusive activities was 

evaluated as a potential route of exposure for the construction worker. 

The noncarcinogenic risk associated with dermal contact with groundwater for the construction worker 

was less than one for the CTE scenario but exceeded one (4.8) for the RME scenario. Elevated hazards \ 
for this receptor were primarily attributed to PCE in groundwater. The chemical-specific HQ for PCE via 

dermal contact with groundwater exceeded one (3.6). 

Carcinogenic risks associated with dermal contact with groundwater were within USEPA’s acceptable 

target risk range of lE-4 to 1 E-6 for the construction worker under CTE and RME. However, the 

carcinogenic risk associated with this exposure route under RME (2.8E-5) exceeded the CTDEP target 

cancer risk level (lE-5). The primary contributor to this risk was PCE, with a chemical-specific risk of 

2.7E-5. 
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t-7 4.1.5.3 Screening Level Assessment 

COPCs at this site were selected using the risk-based COPC screening levels described in Section 1.4.2. 

All data collected during the Phase I and II Rls and Data Gap Investigation were used to select COPCs 

for soil and groundwater. Maximum and 95% UCL chemical concentrations are presented in the summary 

tables. Although the maximum concentration of a chemical may exceed an associated criterion, the 

distribution of the chemical in the medium is also important with respect to decision making. Therefore, 

the 95% UCL chemical concentration was included to provide some information on the potential 

distribution of the chemical. In addition, the summary tables for groundwater samples present the range 

of concentrations detected in off-site residential wells for each detected chemical to enable comp&ison of 

site groundwater data with groundwater data collected from wells unaffected by the site. A brief narrative 

of the findings of this qualitative analysis is provided in the remainder of this section. 

The following parameters were selected as COPCs for Goss Cove Landfill soils based upon the COPC 

screening analysis presented in Table 4-l and Table 4-2: 

l Chlorinated aliphatic hydrocarbons (PCE and methylene chloride) 

l Monocyclic aromatic hydrocarbons (ethylbenzene, toluene, and total xylenes) 

l Ketones (acetone) 

l PAHs [benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, 

dibenzo(a,h)anthracene, fluoranthene, fluorene, indeno(l,2,3-cd)pyrene, naphthalene, phenanthrene, 

and pyrene] 

l SVOCs [3,3’-dichlorobenzidine, 4-methylphenol, bis(2-ethylhexyl)phthalate, carbazole, dibenzofuran, 

and phenol] 

l Pesticides (4,4’-DDD, 4,4’-DDE, 4,4’-DDT, aldrin, dieldrin, endrin, endrin aldehyde, endrin ketone, 

gamma-chlordane, heptachlor, heptachlor epoxide, and alpha-BHC) 

l PCBs (Aroclor-1248, Aroclor-1254, and Aroclor-1260) 
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l Dioxins/furans (OCDD) 

l lnorganics (antimony, beryllium, cadmium, cobalt, 

zinc). 

Based upon the procedures for the preparation of soil 

lead, manganese, nickel, silver, vanadium, and 

tag maps (Section 1.4.3.1), analytical results for 

primary soil COPCs [all aforementioned COPCs except methylene chloride, to’luene, acetone, 3,3’- 

dichlorobenzidine, 4-methylphenol, bis(2-ethylhexy)phthalate, phenol, aldrin, dieldrin, endrin ketone, 

gamma-chlordane, heptachlor epoxide, alpha-BHC, Aroclor-1248, Aroclor-1254, Aroclor-1260, OCCD, 

antimony, and silver] associated with Goss Cove Landfill soil samples and TCLP leachates are presented 

on Drawing 12 (Volume II). 

Maximum concentrations of acetone, PCE, and toluene exceeded the USEPA SSLs for migration to 

groundwater. Maximum concentrations of benzo(k)fluoranthene, bis(2-ethylhexyl)phthalate, 4- 

methylphenol, dibenzofuran, fluoranthene, fluorene, phenanthrene, pyrene, 4,4’-DDT, 4,4’-DDD, 4,4’- 

DDE, aldrin, Aroclor-1248, Aroclor-1254, Aroclor-1260, endrin aldehyde, endrin ketone, gamma- 

chlordane, heptachlor, heptachlor epoxide, OCDD, beryllium, chromium, cobalt, copper, lead, 

manganese, vanadium, and zinc exceeded the Connecticut remediation standards for pollutant mobility 

for groundwater classified as GB. Maximum concentrations of ethylbenzene, methylene chloride, xylenes, 

3,3’-dichlorobenzene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, carbazole, chrysene, 

dibenzo(a,h)anthracene, indeno(l,2,3-cd)pyrene, naphthalene, phenol, dieldrin, endrin, alpha-BHC, 

antimony, arsenic, barium, cadmium, mercury, and nickel exceeded both USEPA SSLs for migration to 

groundwater and Connecticut remediation standards for pollutant mobility for groundwater classified as 

GB. However, 3,3’-dichlorobenzidine was detected in less than 5 percent of the samples collected. 

Chemical concentrations in excess of the SSLs and/or Connecticut remediation standards for pollutant 

mobility indicate the potential for these chemicals to migrate to groundwater and potentially impact the 

quality of the groundwater. 

The maximum concentration .of cadmium and several reported concentrations of lead detected in TCLP 

leachates exceeded the Connecticut pollutant mobility standards for GB areas, further indicating the 

potential for cadmium and lead to migrate from site soils to groundwater. In addition, the concentration of 

silver reported for one TCLP leachate exceeded the associated Connecticut pollutant mobility standard 

for GB areas. Therefore, silver was also selected as a COPC for Goss Cove soils. However, the TCLP 

leachate concentrations do not exceed the federal toxicity characteristic regulatory levels. 
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If+-7 As previously noted, arsenic, barium, chromium, and mercury were detected in soil samples at maximum 

concentrations exceeding USEPA SSLs for migration to groundwater and/or Connecticut remediation 

standards for pollutant mobility. However the soil samples associated with the maximum concentrations 

of these four metals were also subjected to TCLP analysis. Arsenic, barium, chromium, and mercury 

were not detected at concentrations exceeding the associated Connecticut pollutant mobility standards 

for GB areas or the federal toxicity characteristic regulatory levels in any of the TCLP leachates. 

Therefore, the TCLP data indicate that pollutant mobility is not anticipated to be of concern for arsenic, 

barium, chromium, and mercury in the soil matrix at this site, and these four metals were not selected as 

COPCs. Aluminum, copper, and iron were not evaluated for COPC selection; USEPA Region I does not 

advocate the quantitative evaluation of exposure to these chemicals because the only available toxicity 

criteria for these chemicals are provisional references doses based on allowable intakes rather than 

adverse effect levels. Additionally, USEPA SSLs and CTDEP pollutant mobility criteria were not available 

for calcium, magnesium, sodium, and potassium because these chemicals are considered to be essential 

nutrients. 

Of the aforementioned COPCs, the following were also detected in Goss Cove groundwater wells: 

acetone, ethylbenzene, PCE, toluene, total xylenes, 4-methylphenol, benzo(a)anthracene, 

benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, bis(2-ethylhexyl)phthalate, carbazole, 

chrysene, dibenzo(a,h)anthracene, dibenzofuran, fluoranthene, fluorene, indeno(l,2,3-cd)pyrene, 

naphthalene, phenanthrene, phenol, pyrene, heptachlor, antimony, beryllium, cadmium, cobalt, lead 

manganese, nickel, silver, vanadium, and zinc. 

The following parameters were selected as COPCs for Goss Cove Landfill overburden groundwater based 

upon the COPC screening analysis presented on Table 4-3: 

l Chlorinated aliphatic hydrocarbons [chloroform, 1,2-dichloroethene (total), bromodichloromethane, 

PCE, TCE, and vinyl chloride] 

l Monocyclic aromatic hydrocarbons (benzene, toluene, and total xylenes) 

l Ketones (acetone) 

. PAHs [acenaphthylene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 

benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene, dibenzo(a,h)anthracene, indeno(l,2,3- 

cd)pyrene, and phenanthrene] 

f-? 
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l SVOCs [carbazole, 2,4-dimethylphenol, 4-methylphenol, dibenzofuran, and bis(2- ‘J’-% 

ethylhexyl)phthalate] 

l lnorganics (antimony, arsenic, barium, beryllium, boron, cadmium, chromium, lead, manganese, 

mercury, nickel, silver, thallium, vanadium, and zinc). 

Based upon the procedures for the preparation of groundwater tag maps (Section 1.4.3.2), analytical 

results for primary overburden groundwater COPCs [I ,2-dichloroethene (total), benzene, phenanthrene, 

bis(2-ethylhexyl)phthalate, arsenic, barium, boron, lead, manganese, nickel, vanadium, and zinc] 

associated with Goss Cove Landfill overburden groundwater samples are presented on Drawing 9 (back 

pocket). 

Maximum concentrations of PCE, TCE, vinyl chloride, benzo(a)pyrene, bis(2-ethylhexyl)phthalate, 

antimony (filtered and unfiltered), cadmium (unfiltered), chromium (unfiltered), mercury (unfiltered), nickel 

(unfiltered), and thallium (unfiltered) exceeded the COPC screening level, the federal MCL, and the state 

MCL. Maximum concentrations of 1,2-dichloroethene (total), acetone, benzene, bromodichloromethane, 

chloroform, toluene, 2,4-dimethylphenol, 4-methylphenol, benzo(a)anthracene, benzo(b)fluoranthene, 

benzo(k)fluoranthene, carbazole, dibenzo(a,h)anthracene, dibenzofuran, indeno(l,2,3-cd)pyrene, arsenic 

(filtered and unfiltered), barium (filtered and unfiltered), boron (filtered and unfiltered), chromium (filtered), 

silver (unfiltered), vanadium (filtered and unfiltered), and zinc (filtered and unfiltered) exceeded only the 

COPC screening level. The maximum concentration of lead (unfiltered) was in excess of the federal MCL. 

It should also be noted that acetone, bromodichloromethane, chloroform, vinyl chloride, acenaphthylene, 

and dibenzofuran were detected in less than 5 percent of the samples collected. 

i--i 

Concentrations of iron (filtered and unfiltered) and copper (unfiltered) exceeded both COPC screening 

levels as well as the federal MCLs Aluminum (filtered and unfiltered) was detected at maximum 

concentrations in excess of the federal secondary MCL. However, aluminum, copper, and iron were not 

selected as COPCs; USEPA Region I does not advocate quantitative evaluation of exposure to these 

chemicals because the only available toxicity criteria for these chemicals are provisional reference doses 

based on allowable intakes rather than adverse effect levels. Sodium was detected at maximum 

concentrations in excess of the state MCL. However, sodium was not selected as a COPC because this 

chemical is considered to be an essential nutrient. Additionally, no screening criteria were available for 

calcium, magnesium, and potassium because these inorganics are considered to be essential nutrients. 

’ Maximum concentrations of benzene, bromodichloromethane, chloroform, PCE, TCE,.vinyl chloride, total 

xylenes, 2,4-dimethylphenol, 4-methylphenol, benzo(a)anthracene, benzo(b)fluoranthene, Y--Y 

benzo(k)fluoranthene, bis(2-ethylhexyl)phthalate, carbazole, chrysene, indeno(l,2,3-cd)pyrene, antimony 
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(filtered and unfiltered),, -barium’ (filtered and unfiltered), boron (filtered and unfiltered), cadmium 

(unfiltered), chromium (filtered and unfiltered), copper (filtered and unfiltered), lead (unfiltered), 

manganese (filtered and unfiltered), mercury (unfiltered), nickel (unfiltered), thallium (unfiltered), and 

vanadium (filtered and unfiltered) detected in groundwater samples exceeded the Connecticut 

remediation standards for groundwater protection. Groundwater protection criteria specific to GB 

designated groundwater are not available; therefore, the groundwater protection criteria applicable for GA 

or GAA designated groundwater are used to protect existing groundwater regardless of the classification, 

This approach results in a conservative screening level tissessment. However, copper was not selected 

as a COPC; USEPA Region I does not advocate quantitative evaluation of exposure to this chemical 

because the only available toxicity criteria for this chemical provisional reference doses based on 

allowable intakes rather than adverse effect levels. 

Because groundwater eventually discharges to a surface water body (i.e., the Thames River), site-specific 

groundwater data were also compared to Connecticut remediation standards for surface water protection. 

PCE, acenaphthylene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene, 

benzo(k)fluoranthene, bis(2-ethylhexyl)phthalate, chrysene, dibenzo(a,h) anthracene, indeno(l,2,3- 

cd)pyrene, phenanthrene, arsenic (filtered and unfiltered), cadmium (unfiltered), chromium (unfiltered), 

copper (unfiltered), lead (unfiltered), mercury (unfiltered), silver (unfiltered), and zinc (unfiltered) were 

detected at maximum concentrations exceeding the surface water protection criteria. However, copper 

was not selected as a COPC; USEPA Region I does not advocate quantitative evaluation of exposure to 

this chemical because the only available toxicity criteria for this chemical are provisional reference doses 

based on allowable intakes rather than adverse effect levels. 

Maximum concentrations of all the inorganic chemicals in Goss Cove Landfill overburden groundwater 

samples exceeded detected concentrations of these chemicals in off-site residential wells. 

The following parameters were selected as COPCs for Goss Cove Landfill bedrock groundwater based 

upon the COPC screening analysis presented on Table 4-4: 

l Chlorinated aliphatic hydrocarbons (PCE and TCE) 

l SVOCs [bis(2-ethylhexyl)phthalate] 

. lnorganics (arsenic, lead, manganese, and vanadium) 

Based upon the procedures for the preparation of groundwater tag maps (Section 1.4.3.2), analytical results 

for primary bedrock groundwater COPCs (all aforementioned COPCs except TCE) associated with Goss 

Cove Landfill bedrock groundwater samples are presented on Drawing 10 (back pocket). 
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Maximum concentrations of PCE, TCE, and bis(2-ethylhexyl)phthalate exceeded the COPC screening level, 

the federal MCL, and the state MCL. Maximum concentrations of arsenic (unfiltered) and vanadium< 

(unfiltered) exceeded only the COPC screening levels. Maximum concentrations of manganese (filtered 

and unfiltered) exceeded both the COPC screening level and the federal MCL. The maximum concentration 

of lead (unfiltered) was in excess of the state MCL. 

Concentrations of’ iron (unfiltered) exceeded COPC screening levels and the federal MCL. Aluminum 

(unfiltered) concentrations were in excess of the federal secondary MCL. However, aluminum and iron 

were not selected as COPCs; USEPA Region I does not advocate quantitative evaluation of exposure to 

these chemicals because the only available toxicity criteria for both chemicals are provisional reference 

doses based on allowable intakes rather than adverse effect levels. Sodium, was detected at a maximum ,_ )x. .,.) 

concentration in excess of the state MCL. However, sodium was not selected as a COPC because it is 

considered to be an essential nutrient. Additionally, no screening criteria were available for calcium, 

magnesium, and potassium because these inorganics ‘are considered to be essential nutrients. 

Maximum concentrations of PCE, TCE, bis(2-ethylhexyl)phthalate, lead (unfiltered), and manganese 

(filtered and unfiltered) detected in groundwater samples exceeded the Connecticut remediation 

standards for groundwater protection. As previously noted, groundwater protection criteria specific to GB 

designated groundwater are not available; therefore, the groundwater protection criteria applicable for GA 

or GAA designated groundwater are used for the screening regardless of the classification. This 

approach results in a conservative screening level assessment. 

Because groundwater at the Goss Cove Landfill eventually discharges to a surface water body (i.e., the 

Thames River), site-specific groundwater data were also compared to Connecticut remediation standards 

for surface water protection. PCE, arsenic (unfiltered), copper (unfiltered), and lead (unfiltered) were 

detected at maximum concentrations exceeding the surface water protection criteria. 

Maximum concentrations of bis(2-ethylhexyl)phthalate, arsenic, manganese, and vanadium were in 

excess of the maximum detected concentrations of these chemicals in off-site residential wells. 

Conversely, the concentration of lead detected at Goss Cove Landfill was below the, concentrations 

detected in off-site residential wells. 

4.1.6 Decision Tree 

The general decision tree for the evaluation of sites is provided in Figure l-2. The evaluation of Goss 

Cove Landfill using the decision tree approach is as follows: 
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The Goss Cove Landfill was investigated during three investigations. The information collected 

during these investigations is sufficient to describe the site and physical characteristics of the site. 

An evaluation of existing data indicates that the site poses a threat to human health and the 

environment. A time-critical removal action is not warranted, but further actions are required at the 

site. 

Existing analytical data are currently being used to perform a FS of remedial alternatives for soil. It is 

likely that capping and a groundwater monitoring program will be selected as the preferred remedial 

strategy for the landfill. Capping the landfill material and contaminated soil will eliminate potential 

exposure routes and minimize contaminant migration to the groundwater and the Thames River. 

Additional testing and analysis of the sediment and surface water media in Goss Cove have been 

recently conducted by the Navy. These results indicate that toxicity in the cove is not a result of 

contaminant migration from the landfill, but due to ammonia buildup caused by the lack of a direct 

hydraulic connection between the cove and the Thames River. 

Significant concentrations of PCE have been detected in the bedrock groundwater upgradient of the 

site. A Data Gap Investigation was conducted to determine the source of the contamination. The 

results of the investigation indicated that the source of the contamination is from an upgradient, off- 

site location and not the landfill material. This result was confirmed during the recent Phase l/II 

Environmental Site Assessment of Fusconi Dry Cleaners completed by the Connecticut Department 

of Environmental Protection (March, 1999). This source is impacting the groundwater at the Goss 

Cove Landfill. The extent of the PCE in the bedrock groundwater is unknown. The dry cleaner has 

contracted a consultant who will perform additional investigations to determine the extent of the 

contamination, and produce a remedial action plan to address site issues. 

4.1.7 Recommendations 

Four investigations have been completed and documented at the Goss Cove Landfill site. The soil, 

sediment, and surface water media at this site have been sufficiently characterized. A final FS should be 

prepared for this site which covers the soil; sediment, and surface water media. 

PCE has been detected at significant concentrations in the bedrock groundwater upgradient of the landfill. 

The source of the PCE is an upgradient dry cleaning facility. The dry cleaner will conduct further 

investigations to determine the extent of the PCE contamination and will produce a remedial action plan. 
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The extent of site-specific contaminants in the overburden groundwater should be further characterized 

by sampling and analysis of the existing overburden wells. Many of the overburden wells have not been 

sampled recently and the results from the proposed sampling effort will provide baseline information for 

the planned groundwater monitoring program. The groundwater samples should be analyzed for TCL 

VOCs, TCL SVOCs, TCL Pesticides/PCBs, and TAL metals. 

L---3 

4.2 SITE 12 - NEX GAS STATION (BUILDING 428) 

4.2.1 Site Description 

Site 12 includes the USTs for the Naval Exchange (NEX) gas station. This site is located just north of the 

Tank Farm (See Drawing 1). Figure 4-2 shows the general site arrangement and historical sampling 

locations in the vicinity of the NEX gas station. Other historical sampling locations are shown on Figure 

4-6. Leaking USTs were discovered in two areas of the site during past investigations. Gasoline and 

diesel fuels were dispensed at the NEX facility in the past; only gasoline is currently available. 

In 1994, HRP Associates designed an Air Sparging/Soil Vapor Extraction (AS/SVE) system to remediate 

gasoline in the soil and groundwater at Site 12. The AS/SVE system was installed by OHM Corporation 

in 1995. The system layout is shown on Figure 4-3. The system is currently in operation. 

4.2.2 Site lnvestiuations 

Two investigations were completed at the NEX gas station in the early 1990s and are discussed in the 

following subsections: 

l OBG Investigation (O’Brien and Gere, 1990) 

l ERM Investigation (Environmental Resources Management, 1992) 

4.2.2.1 OBG Investigation 

OBG conducted a two-phase field investigation in 1989/1990 that included the installation of nine soil 

borings and monitoring wells, soil sampling, groundwater sampling, slug testing of wells, air sampling, 

sampling of the storm sewer outfall area, manhole inspections, and an elevation survey on site. The 

principle findings and conclusions of the investigations are summarized below. 

l The highest BTEX concentration (9.38 ppm total) was detected in surface water in the downstream 

catch basin (CB-1) closest to the pump islands’ leak area. These concentrations decreased K--=> 

significantly after the discovery and repair of the valve and pipe leaks. 
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l The highest BTEX concentrations detected in soil (4 to 290 ppm) were found between 6 and 11 feet 

bgs in wells OBG-2, OBG-6, and OBG-9. The wells away from the UST area (OBG-4, OBG-7, and 

OBG-8) had no BTEX detections in soil but some moderate TPH levels (52 to 526 ppm), which were . 

not believed to be related to the gasoline releases. 

l Several inches of floating product, identified as weathered gasoline, were found in wells OBG-1 and 

OBG-2, which were installed in the pea gravel backfill of the UST. The highest BTEX concentrations 

in groundwater were found in wells OBG-1 and OBG-2 (200 to 220 ppm) and in well OBG-9 (10 ppm). 

The contaminants found in OBG-9 appear to be related to the former USTs to the west. 

l Well OBG-6, at the southwestern corner of the active UST, had 2.5 ppm of total BTEX. One plume of 

dissolved gasoline constituents on the eastern side appears elongated in a southwestward’direction 

and limited in the vicinity of wells OBG-1, OBG-2, and OBG-2. 

l A second plume of contaminated groundwater exists on the western side of the former UST area; 

however, its downgradient extent is not defined. 

Pi 4.2.2.2 ERM Investigation 
k 

ERM conducted an investigation of the NEX gas station from December 1991 to January 1992. The 

investigation included drilling and installing new monitoring wells and sampling and analyzing of new and 

existing monitoring wells. The principle findings and conclusions of the investigations are summarized 

below. 

l Seven soil samples were collected during the well installations at the NEX gas station. The most 

heavily contaminated sample was from well ERM-14, which contained 70.27 ppm total BTEX and 

4,200 ppm TPH. The soils were visibly stained black and had an obvious petroleum odor. 

l No other soil samples had total BTEX concentrations exceeding 18 ppm. 

. In three of the four wells installed across the station along the southern side of Tang Avenue, the soil 

contamination 2 to 3 feet above the water table was characterized by TPH concentrations ranging 

from 130 to 2,600 ppm and no BTEX. These results are not characteristic of gasoline contamination. 

This would suggest that the TPH soil contamination is not a result of gasoline impact from the former 
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and active UST areas across Tang Avenue but is possibly associated with the now inactive diesel 

underground line along Tang Avenue that is related to the oil tank farm. 

f----b’ 

l Lead was detected in the soil at concentrations ranging from 3.3 ppm (ERM-13) to 19 ppm (ERM-17). 

Groundwater 

Eighteen monitoring wells were sampled and analyzed for BTEX, MTBE, TPH, and lead. Selected 

samples were analyzed for petroleum fingerprinting for three grades of gasoline, and/or diesel fuel and 

No. 6 fuel oil. No. 6 fuel oil was not identified in any sample. 

l Groundwater analytical results indicated two distinct and separate plumes, southeast and southwest 

of the NEX service station building. Separatin,g the two plumes was a north-south row of three 

wells (i.e., OBG-7, OBG-8, and ERM-6) in which no BTEX was detected and no dissolved gasoline 

was identified. Bordering the western plume was a string of three clean wells: ERM-i, ERM-2, and 

ERM-l 9. ERM-l 3, located to the north, was not contaminated with BTEX and provided an upgradient 

clean limit to this western plume. 

l---X. 

l The most contaminated groundwater in the western plume covered an area stretching from OBG-9 

and ERM-l 4 in the north to ERM-5, ERM-l 5, and ERM-l 8 to the south. OBG-9 is the closest well to 

the former UST area; it contained floating free-phase product identified by fingerprinting as unleaded 

gasoline. The highest dissolved concentrations were in ERM-8 with 4,328 ug/L of BTEX, ERM-14 

with 3,690 ug/L of BTEX, and ERM-l 5 with 1,310 ug/L of BTEX, coupled with the highest dissolved 

gasoline concentrations identified by fingerprinting. For these three most contaminated wells in the 

center of the western plume, benzene was detected at each occurrence at levels above current 

drinking water standards, and ethylbenzene and toluene were each detected once at levels above 

drinking water standards. 

l The three wells ERM-5 ERM-18, and ERM-7 were much less contaminated than the four wells 

forming the center of the plume, as discussed above. These three wells represented the outer edges 

of the western plume to the east, west, and south. The level of total BTEX in these three wells 

ranged from 5 pg/L (ERM-7) to 55 ug/L (ERM-5), and 319 ug/L (ERM-18). It should also be noted 

that, in ERM-18, located along Tang Avenue, the highest levels of TPH and dissolved diesel 

(quantified by fingerprinting) were detected in the groundwater. This suggested that a problem 

associated with the now-inactive underground diesel line, associated with the fuel oil tank farm, may 

have existed. /---% 
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l The eastern plume of contaminated groundwater was centered around the currently active gasoline 

station UST area. This plume was delineated by the following wells: 

Upgradient well OBG-7, well OBG-8 to the west, well OBG-3 to the east, wells ERM-9 and 

ERM-12 [sampled in 1991 as part of the ERM fuel oil tank investigation (ERM-Northeast, June 

1991)], and wells ERM-16 and ERM-17 to’ the southwest. BTEX was not detected in these two 

wells; but the samples did contain some dissolved gasoline identified by fingerprinting, indicating 

an impact from the UST area. The most contaminated groundwater was in the immediate vicinity 

of the UST area. ’ Consistent with the OBG findings, a thin layer of gasoline existed in wells 

OBG-1 and OBG-2. Wells immediately to the north (OBG-4) and to the south (OBG-5) of the 

UST area had much lower levels of dissolved gasoline (87 and 30 ug/L of total BTEX). 

. Compared with the 1990 OBG findings for this eastern plume, 1991 results indicated that the floating 

product layer in wells OBG-1 and OBG-2 slightly decreased (from 0.08/0.25 feet to 0.05/0.07 feet) 

and that the dissolved VOC concentrations in wells OBG-4, OBG-5, and OBG-6 decreased. 

Recommendations 

ERM recommended the installation of an AS/SVE system. The system could be installed in and around 

an existing facility with little disruption. The system would remediate floating product, contaminated soil, 

and the highest dissolved VOCs in groundwater existing at the two separate “hot spot” areas of residual 

contamination. 

4.2.3 Phvsical Characteristics 

This section presents a summary of physical characteristics for the NEX Gas Station site based on 

information generated during the OBG and ERM investigations. Topography and surface features, 

surface water, soils, geology, and hydrogeology are discussed in the following subsections. 

4.2.3.1 Surrounding Topography and Stirface Features 

The area around the NEX gas station is fairly flat, with elevations ranging from 21 to 25 feet. Buildings 

and paving cover approximately 95 percent of the area immediately around the station. About 2,000 feet 

to the east and 1,500 feet to the north, highlands rise 200 feet above the station. 

A shallow lake, Crystal Lake, formerly occupied the area south of the station. In the early to middle 
, l94Os, the lake was drained, dredged, and filled with upland soils. This area south of the station across 
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Tang Avenue is now occupied by a parking lot and baseball fields. Three USTs (OT-I , OT-2, and OT-3) 

formerly lay beneath this area. 

4.2.3.2 Surface Water 

Surface water runoff from this site is collected by a storm sewer system. The storm sewer system passes 

through the Tank .Farm and Goss Cove Landfill sites and eventually discharges to the Thames River. 

4.2.3.3 Soils 

The SCS Soils Map (SCS, 1983) classifies the soil at the NEX Gas Station as Urban Land. This description 

indicates that more than 85 percent of the land surface is/covered by streets, parking lots, buildings, and 

other structures. Most of the original soils underlying Urban Land have been altered by excavating or have 

been covered with fill material. 

4.2.3.4 Geology and Hydrogeology 

Geolosy 

The soil consists of fine to coarse sand with traces of gravel and pebbles. Distinct bedding or layering 

structures were observed in only two boring logs. Occasional thin layers of black or brown peat, gray silt, 

or gravel were unevenly distributed throughout the area. The soil color varied irregularly from brown to 

dark brown to olive to yellow brown to gray. It appears that the soil column is likely composed of imported 

fill. materials and reworked native soil. 

Hvdroueoloav 

Groundwater occurring under water-table conditions was found from 4 to 9 feet below grade in the area of 

the NEX Gas Station. Water levels taken on January 24, 1992 indicate that the water table forms a fairly 

regular surface, indicating a flow direction to the south-southwest, with hydraulic gradients increasing 

gradually from 0.8 percent to approximately 2 percent in a south-southwestward direction. Potentiometric 

surface maps for the overburden and bedrock unjts are shown, on Drawings 3 and 4, respectively. These 

maps were created using data collected in November 1995. 

Hydraulic conductivities measured around the active UST area to the east ranged from 0.076 feet/day to 

0.35 feet/day. These values are generally representative of fine, silty sand deposits. Hydraulic 

conductivities measured to the west (i.e., 0.48 to 5.5 feet/day), around the former UST area, are higher 
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than those measured to the east, which is consistent with the slightly coarser sand deposits observed in 

this area during drilling. 

4.2.4 Nature and Extent of Contamination 

The nature and extent of contamination, as described by the results of the historic OBG and ERM 

investigations, are summarized above in Section 4.2.2. The site is currently being remediated by the 

Navy under the UST program. No recent data for the NEX station or the AS/SVE system have been 

incorporated into the analytical database for the NSB-NLON EGIS. Therefore, no further evaluation of 

nature and extent of contamination is provided in this report. 

4.2.5 Data Evaluation 

No further data evaluation was completed for this site because the site is currently being remediated by 

the Navy under the UST program. No recent data for the NEX station or the AS/SVE system has been 

incorporated into the analytical database for NSB-NLON EGIS. 

4.2.6 Decision Tree 

The general decision tree for the evaluation of sites is provided in Figure l-2. The evaluation of Site 12 

using the decision tree approach is as follows: 

l The NEX Gas Station site was investigated by OBG and ERM in the early 1990s. The information 

collected during these investigations is sufficient to describe the site and its physical characteristics. 

l Historically, the site posed an imminent threat to public health and the environment. However, an 

AWSVE system was designed and installed to remediate the site and eliminate the threat posed by 

the contaminated soil and.groundwater. The system is currently operating. 

l Even though the site is currently being remediated using an AS/SVE system, recent data from the 

AS/SVE system and groundwater monitoring program are required to determine the current extent of 

contamination, contaminant fate, and risks for an adjacent site (Site 23). The current monitoring well 

network used for the groundwater monitoring program is sufficient, and it is recommended that no 

additional wells be installed or sampling be completed. 

l Limited further action is required for Site 12 and is discussed in Section 3.1.7. 
, < 
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4.2.7 Recommendations / ‘h 

Site 12 was thoroughly investigated ,in the early 1990s by OBG and ERM. The site is currently being 

remediated using an AS/SVE system; however, Site 12 is located upgradient and within close proximity of 

Site 23 Tank Farm. As shown on Figure 4-3, a portion of the AS/SVE system for Site 12 is located within 

Site 23 because the groundwater at both sites is hydraulically connected and contamination from Site 12 

has impacted the groundwater of Site 23. Recent data from the AS/SVE system and groundwater 

monitoring program are not currently included in the NSB-NLON EGIS database, and an evaluation of the 

recent data could not be completed. Therefore, the data should be incorporated into the database and an 

evaluation of the data should be completed during the Basewide Groundwater OU RI. The data can be 

used to determine ‘the current extent of contamination, contaminant fate, and risks for Site 23. No 

additional sampling efforts are recommended for this site for the Basewide Groundwater OU RI. ., 

. 

4.3 SITE 15 -SPENT ACID STORAGE AND DISPOSAL AREA 

4.3.1 Site Description 

The Spent Acid Storage and Disposal Area (SASDA) was located in the southeastern section of 

NSB-NLON between the southern sides of Buildings 409 and 410. The former site location and historical 

sampling locations are shown on Figure 4-4. The site’s location relative to other IRP sites is depicted on 

Drawing 1. The site is a relatively flat area completely covered with concrete or bituminous pavement. 

:“a, 

The IAS report indicated that this area was used before and after World War II for the temporary storage 

of waste battery acid in a rubber-lined underground tank. The tank was reportedly 12 feet long by 4 feet 

wide by 4 feet high. The batteries were placed on a concrete pad next to the tank where some acids 

occasionally leaked. No major spills were ever recorded. A 1951 aerial photograph shows that the area 

around the tank was not paved. Acid from the batteries”was stored in the tank and was subsequently 

pumped into a tank truck and disposed in the Area A Landfill. 

Atlantic personnel inspected the site and found the outline of the top of the tank. The area was 

completely covered with concrete and only the top of the tank was visible. The tank had been filled in 

place with soil and capped with bituminous pavement. 

A time-critical removal action was completed at the SASDA during the course of the Phase II RI. The 

removal action was completed in January 1995 and included removal of the tank, tank contents, 

contaminated pavement, and approximately 318 tons of lead-contaminated soil. Soil with lead 

concentrations in excess of 500 mg/kg or TCLP leachate results for lead in excess of 5.0 mg/L were 

‘removed by OHM Remediation Services Corporation. The excavated materials were transported off site 
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and disposed in a RCRA landfill (Environmental Quality Company) in Bellville, Michigan. The excavation 

was backfilled with clean borrow material from an offsite location. The excavated area was covered with 

bituminous pavement. 

The Navy, USEPA, and CTDEP signed a No Further Action Source Control ROD for this site in 1997. 

4.3.2 Site lnvestiqations 

The following five investigations have been completed at SASDA and are discussed in the subsections 

that follow: 

l Phase I RI (Atlantic, 1992) 

l FFS (Atlantic, 1994a) 

l Phase II RI (B&R Environmental, 1997a) 

l Time-Critical Removal Action (Atlantic, 1995a and OHM, 1995) 

l CTDEP Supplemental Sampling Event (CTDEP, 1997) 

4.3.2.1 Phase I Remedial Investigation 

An investigation of 11 sites was completed at NSB-NLON by Atlantic Environmental Services, Inc., from 

1990 through 1992. The SASDA was one of the sites investigated during the Phase I RI. Four surface 

(less than 4 feet deep) and three subsurface (greater than 4 feet deep) soil samples were collected during 

the Phase I RI. One surface sample (15SSl) was collected from gravel inside the tank. The remaining 

six samples were collected from two test borings adjacent to the underground tank and a third test boring 

was located approximately 15 feet south of the SASDA. One surface and one subsurface soil sample 

were collected from each test boring. The Phase I RI recommended that this site proceed to Step II of 

the IRP. 

4.3.2.2 Focused Feasibility, Study 

Atlantic also conducted supplemental sampling and analysis at the site in support of an FFS. Six surface 

soil samples (plus one field duplicate) were collected from six test borings. The report concluded that off- 

site landfilling was the alternative that provided superior protection of the environment, was easiest to 

implement, and was most cost effective. 

, 
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4.3.2.3 Phase II Remedial Investigation 

B&R Environmental conducted a Phase II RI at 13 sites at NSB-NLON. The SASDA was included in the 

investigation. Four shallow and one deep groundwater monitoring wells were installed during the Phase 

II RI. Two rounds of groundwater sampling were completed, and five samples (plus one field duplicate 

sample during Round 2 only) were collected during each sampling round. Two surface and two 

subsurface soil samples were collected from the four shallow monitoring well borings. Additionally, one 

sediment sample was collected from a stormwater drainage ditch downstream of the site. 

4.3.2.4 Time-Critical Removal Action 

OHM completed a time-critical removal action at SASDA in January 1995. The remedial action taken at 

the site was documented in the Action Memorandum for the Spent Acid Storage and Disposal Area 

(Atlantic, 1995a) and the Final Report for Soil Remediation, Spent Acid, Storage and Disposal Area (OHM, 

1995). OHM collected and analyzed five composite soil samples (plus one field duplicate) to confirm that 

all contaminated soils had been removed during the time-critical removal action. Composite samples 

were collected from the bottom (16600-BC) and the north, east, south, and west sidewalls (16600-NC, - 

EC, -SC, and -WC, respectively) of the excavation pit. A field duplicate of 16600-WC was also collected. 

The depths of these samples were not specified by the remedial contractor; however, since the maximum 

depth of excavation was reported as 4 feet, these samples will be evaluated as surface soils. 

4.3.2-5 CTDEP Supplemental Sampling Event 

CTDEP completed additional sampling of the soil at this site in June 1997 and analyzed the samples for 

lead by the SPLP. CTDEP did not provide the Navy with a map showing the locations of the samples that 

they collected or the analytical results. The sampling and analysis were conducted to determine if 

remaining soils could act as a potential source of contamination to the groundwater. The results indicated 

that the remaining soils did not pose a potential contaminant migration problem. CTDEP issued a letter 

on September 15, 1997 in which they provided concurrence with the No Further Action remedy for the 

SASDA. 

4.3.3 Physical Characteristics 

This section presents a summary of physical characteristics for the SASDA site based on information 

generated during the Phase I and Phase II Rls. Topography and surface features, surface water, soils, 

geology, and hydrogeology are discussed in the following subsections. 
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Drawing 2 shows the topography and surface features of the SASDA. The entire area is covered with 

concrete or bituminous pavement. The site is located southwest of the central bedrock high, which 

narrowly extends to the south. The ground surface slopes downward from the bedrock high to the 

southwest. Based on the topographic contours on Drawing 2, the ground surface slope in the vicinity of 

the site is relatively flat but ranges up to approximately 20 percent in areas to the north and east of the 

site. Ground elevations of the site monitoring wells are between 25 and 30 feet msl. The ground surface 

is also relatively flat southwest of the site. 

4.3.3.2 Surface Water 

Surface water runoff from this site is collected by a storm sewer system. The storm sewer system passes 

through the Tank Farm and Goss Cove Landfill sites and eventually discharges to the Thames River. 

4.3.3.3 Soil Characteristics 

The SCS Soils Map (SCS, 1983) classifies the soil at the SASDA as Urban Land. Upgradient of the site 

(east), bedrock exposures are prevalent as the central bedrock high extends toward the south. Overlying 

soils are classified as the Hollis-Charlton-Rock complex. Stones and boulders are intermingled with a 

dark, fine, sandy loam. 

, 

4.3.3.4 Geology and Hydrogeology 

Geology 

Geologic conditions at the SASDA consist of variable thicknesses of fill and natural alluvial deposits 

overlying metamorphic bedrock. The overburden at the SASDA consists primarily of silty sand alluvium. 

Boring logs indicate that, in some intervals, there are traces of clay and in others, there are traces of 

gravel and rock fragments. The SASDA has been mapped as stratified drift that was deposited by glacial 

meltwater streams (USGS, 1960). Minor thicknesses of fill may be present overlying the silty sand in 

some places. The borings for wells 15MWl D and 15MW4S encountered silt layers of 26” and 24”foot 

thicknesses, respectively, beneath the silty sand interval. These deposits are also most likely stratified 

drift. 

f-? * 

The bedrock surface slopes to the southwest across the site. Monitoring well 15MWl D was drilled to a 

depth of 46.5 feet, where gneiss fragments of the Mamacoke Formation were encountered. The bedrock 

elevation at well 15MWiD is 17.5 feet below msl (-17.5 feet). Monitoring well 15MW4S was drilled to an 

elevation of 17 feet below msl (a total depth of 43 feet). Bedrock was not positively identified in this 
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boring; however, auger refusal was reached, suggesting that the bedrock surface may have been 

encountered. Northeast of the site, along Rasher Avenue, bedrock outcrops at ground surface. 

I 

Hydrooeoloay 

Groundwater was encountered in the alluvium at depths of less than 10 feet at the site. Most overburden 

groundwater flow is expected to be through the silty sand layer, with the underlying silt deposit acting as a 

semi-confining unit to groundwater flow. Drawings 3 and 4 show the overburden and bedrock 

groundwater flow.directions, respectively, beneath the SASDA site. The drawings show that groundwater 

generally flows to the south-southeast. There is a downward vertical component of flow at the 15MWl 

well cluster. No bedrock monitoring wells were installed at the site and the contours shown on Drawing 4 

were inferred. 

The shallow overburden flow gradient across the site is approximately 1 percent. Downgradient of the 

site, toward the Goss Cove Landfill, the hydraulic gradient flattens out. During the Phase II RI field work, 

slug tests were performed at wells 15MWlS and 15MW3S. The geometric mean of the calculated 

hydraulic conductivities is 0.76 feet/day (2.7E-4 cm/set). This value is typical of literature values for silty 

sand that was the identified material in the overburden. Assuming a porosity of 0.30, the estimated 

groundwater seepage velocity is 0.025 feet/day. 

4.3.4 Nature and Extent of Contamination 

Soil, groundwater, and sediment ‘sampling was conducted at the SASDA during the Phase I RI, FFS, 

Phase II RI, and Time-Critical Removal Action. Based upon the results of these investigations, the nature 

and extent of contamination of groundwater at the SASDA are discussed in the following subsection. The 

complete analytical database for groundwater is contained in Appendix A. Analytical results for soil 

samples will not be discussed because contaminated soils from the area of the former UST. and former 

concrete storage pad have been removed and are therefore no longer a potential source of contamination 

for the groundwater at this site. Analytical testing conducted by the CTDEP (SPLP, followed by analysis 

for lead) of the soil remaining after the Time-Critical Removal Action indicated that the lead present in the 

remaining soils was not mobile and, therefore, does not pose a threat to groundwater. Thus, a ROD was 

signed for this site that documented the selected remedy as No Further Action. Analytical results for the 

single sediment sample collected from a stormwater drainage ditch downstream of the site will not be 

discussed because contamination in this medium is not expected to impact the groundwater at this site. 
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4.3.4.1 Groundwater 

A total of 10 groundwater samples were collected from five overburden wells at the SASDA during 

Rounds 1 and 2 of the Phase II RI. Table 4-5 presents descriptive statistics (i.e., frequency of detection, 

minimum and maximum concentrations, range of detection limits for nondetects, 95% UCL, and sample 

number and location associated with maximum concentration) and associated COPC screening criteria 

for each analyte detected at least once in the SASDA groundwater samples. Based upon the screening 

level assessment for the SASDA (Section 4.5.5.3) and the procedures for the preparation of groundwater 

tag maps (Section 1.4.3.2), analytical results for primary COPCs in SASDA overburden groundwater 

samples are presented on Drawing 9 (Volume II). 

Carbon disulfide was detected at a concentration of 3 ug/L in the groundwater sample collected from well 

15MWlD during Round 1 of the Phase II RI. No other VOCs were detected. Five SVOCs 

[1 ,I-dichlorobenzene, bis(2-ethylhexyl)phthalate, di-n-butylphthalate, naphthalene, and phenanthrene] 

were detected in the groundwater samples. The two phthalates, plasticizers that are common field and 

laboratory contaminants, were each detected in four of the 10 samples. The remaining SVOCs were 

each detected in one or two of the 10 samples. Concentrations of bis(2-ethylhexyl)phthalate ranged from 

0.6 ug/L to 45 ug/L. Bis(2-ethylhexyl)phthalate (3 ug/L) was also detected in one of the groundwater 

samples collected from the off-site residential wells. Concentrations of the remaining SVOCs detected in 

the SASDA groundwater samples ranged from only 0.5 ug/L to 1 ug/L. A single pesticide, heptachlor, 

was also detected in a groundwater sample at a concentration of 0.54 ug/L. 

Twenty-one metals were detected in the unfiltered groundwater samples collected from the SASDA wells, 

and 17 metals were detected in the corresponding filtered groundwater samples. A majority of the 

maximum concentrations were associated with samples collected from wells 15MW3S and 15MW2S, 

located downgradient and upgradient, respectively, of the SASDA. As shown on Table 4-5, maximum 

concentrations of aluminum (unfiltered samples only), antimony, arsenic, beryllium, cobalt, magnesium, 

manganese, and zinc exceeded concentrations of respective metals detected in unfiltered groundwater 

samples from the off-site residential wells. Notable results reported for SASDA groundwater samples 

include maximum concentrations of manganese in both filtered and unfiltered groundwater samples at 

3080 ug/L and maximum concentrations of zinc in filtered and unfiltered groundwater samples at 450 ug/L 

and 453 pg/L, respectively. The maximum lead concentration in one unfiltered groundwater sample from 

15MW3S (21.2 ug/L) was significantly higher than subsequent filtered (2 ug/L) and unfiltered (4.4 ug/L) 

samples collected from the same well. 

Analyses for oil and grease, COD, hardness, and TSS weie also performed for selected SASDA 

groundwater samples. Table 4-5 provides a summary of the results of these analyses. 
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4.3.5 Data Evaluation 

This section summarizes data evaluation procedures performed for site data. A discussion of 

contaminant fate and transport, a summary of the historical human health risk assessment(s) performed 

for the site, and a screening level assessment of site data are provided. 

4.3.5.1 Contaminant Fate and Transport 

The site area of concern consists of a relatively flat area completely covered with concrete or pavement. 

Surface water from the SASDA drains to a catch basin and storm sewers, located south of the site. The 

ultimate drainage point for the storm sewers is the Thames River at Goss Cove. 

The chemicals identified as contaminants at the site include PAHs, pesticides, and metals. In general, 

these classes of chemicals have low water solubilities and high l&s and/or Kds, indicating’ that they 

preferentially adhere to soil. PAHs and metals may to be transported downstream via surface water 

drainage. 

Lead was detected in the soil at the site. Although this chemical is typically considered to be strongly 

absorbed to organic matter in soil, the presence of battery acid can result in the mobilization of lead. 

Under acidic conditions (i.e., a soil pH lower than 6), lead complexes can become soluble and, subject to 

migration. However, soil containing elevated lead concentrations was removed during the Time-Critical 

Removal Action conducted by OHM in January 1995. Although lead was detected in one unfiltered 

shallow groundwater sample during Round 1 of the Phase II RI at a concentrations of 21.2 pg/L, 

subsequent lead concentrations detected in the same well during Round 2 were significantly lower 

(4.4 ug/L in the unfiltered sample and 2.0 ug/L in the filtered sample). Therefore, the detection of lead at 

21.2. ug/L in this well is most likely the result of suspended sediments in the unfiltered sample. Because 

the lead was not detected in the groundwater in the dissolved phase, it is unlikely that lead is migrating 

via the groundwater.’ 

Y----% 

The analytical results presented in the previous section do not appear to indicate the vertical migration of 

contaminants. No volatile organics were detected in the shallow groundwater wells. Carbon disulfide 

was reported at a concentration of 3 pg/L in the deep well installed during the Phase II RI. Ethylbenzene, 

toluene, and xylenes were detected infrequently and at low concentrations. 

4.3.5.2 Summary of Historical Human Health Risk Assessment 

The baseline human health risk assessment conducted during the Phase II RI evaluated construction 

workers and future residents as potential receptors at the SASDA. CTE and RME scenarios were 
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evaluated for both of these receptors. Dermal contact was considered to be a potential route of exposure 

for the construction worker. Dermal contact with, ingestion of, and inhalation ‘of volatiles in groundwater 

were considered to be potential routes of exposure for the future resident. 

Noncarcinogenic risks associated with exposure to groundwater for the construction worker under the 

CTE and RME scenarios and for the future resident under the CTE scenario were less than one. 

However, noncarcinogenic risk associated with exposure to groundwater for the RME future resident 

exceeded one. Elevated noncarcinogenic hazards for this receptor were attributed to exposure to 

manganese in groundwater via ingestion. The chemical-specific HI for manganese exceeded one for 

direct ingestion (2.2) under the RME scenario. Calculated risks for dermal contact with groundwater and 

inhalation of volatiles in groundwater while showering/bathing were relatively insignificant. This 

conclusion was similar to that determined for many other sites at NSB-NLON (i.e., manganese is a 

commonly found naturally occurring metal and the primary contributor to site noncarcinogenic risks). 

The incremental cancer risk associated with exposure to groundwater for the construction worker under 

both RME and CTE scenarios was less than the USEPA and CTDEP target cancer risks. The cumulative 

incremental cancer risk associated with exposure to groundwater for the future resident under CTE 

conditions (9.3E-6) was within USEPA’s target risk range (1 E-4 to 1 E-6) and was less than the CTDEP 

target cancer risk (1 E-5). However, the cumulative carcinogenic risk associated with exposure to 

groundwater for the future resident under the RME scenario (1.6E-4) exceeded 1 E-5 and 1 E-4. Direct 

ingestion of groundwater was the primary exposure route of concern for the potential future resident; the 

associated incremental cancer risk for this exposure route alone exceeded 1 E-4. Carcinogenic chemicals 

selected as COCs for groundwater included bis(2-ethylhexyl)phthalate, 1,6dichlorobenzene, heptachlor, 

arsenic, and beryllium. Although risks for these chemicals were similar (i.e., within an order of 

magnitude), the largest contributor to the risks associated with direct ingestion of groundwater was 

beryllium with an incremental cancer risk of 8.OE-5. 

4.3.5.3 Screening Level Assessment 

COPCs at this site were selected using the risk-based COPC screening levels described in Section 1.4.2. 

All data collected during the Phase I and II Rls were used to select COPCs for soil and groundwater. 

Maximum and 95% UCL chemical concentrations are presented in the summary tables. Although the 

maximum concentration of a chemical may exceed an associated criterion, the distribution of the 

chemical in the medium is also important with respect to decision making. Therefore, the 95% UCL 

chemical concentration was included to provide some information on the potential distribution of the 

chemical. In addition, the summary tables for groundwater samples present the range of concentrations 
. . 

detected in off-site residential wells for each detected chemical to enable comparison of site groundwater 
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data with groundwater data collected from wells unaffected by the site. A brief narrative of the findings of 

this qualitative analysis is provided in the remainder of this section. ~, I-. 

I 

The following parameters were selected as COPCs for SASDA overburden groundwater based upon the 

COPC screening analysis presented on Table 4-5: 

l Monocyclic aromatic hydrocarbons (1,4-dichlorobenzene) 

l PAHs (phenanthrene) 

l SVOCs [bis(2-ethylhexyl)phthalate] 

l Pesticides (heptachlor) 

l lnorganics (antimony, arsenic, barium, cadmium, lead, manganese, and zinc) 

Based upon the procedures for the preparation of groundwater tag maps (Section 1.4.3.2), analytical 

results for primary overburden groundwater COPCs (all aforementioned COPCs except 

l,4-dichlorobenzene, heptachlor, antimony, and cadmium) associated with SASDA overburden 

groundwater samples are presented on Drawing 9 (Volume II). 

Maximum concentrations of bis(2-ethylhexyl)phthalate, heptachlor, antimony (filtered), and cadmium 

(filtered and unfiltered) exceeded the COPC screening level, the federal MCL, and the state MCL. 

Maximum concentrations of 1,4-dichlorobenzne, antimony (unfiltered), and arsenic (unfiltered) exceeded 

only the COPC screening level. The maximum concentration of manganese (filtered and unfiltered) was 

in excess of both the federal MCL and state MCL. The maximum concentration of lead (unfiltered) was in 

excess of the federal MCL. Bromomethane, benzo(a)anthracene, carbazole, chrysene, dibenzofuran, 

and heptachlor were detected in less than 5 percent of the samples collected. 

,f----% 

i 

Concentrations of iron (filtered and unfiltered) and copper (unfiltered) exceeded both COPC screening 

levels and the federal MCL. Aluminum (unfiltered) was detected at maximum concentrations in excess of 

the federal .secondary MCL. However, aluminum and iron were not’selected as COPCs; USEPA Region I 

does not advocate quantitative evaluation of exposure to these chemicals because the only available 

toxicity criteria for these chemicals are provisiona! ,reference doses based on allowable intakes rather 

than adverse effect levels. Sodium (filtered and unfiltered) was detected at maximum concentrations in 

excess of the state MCL. However, sodium was not selected as a COPC because this chemical is 

considered to be an essential nutrient. Additionally, no screening criteria were available for calcium, 

magnesium, and potassium because these chemicals are considered to’be essential nutrients. 

Maximum concentrations of bis(2-ethylhexyl)phthalate, heptachlor, antimony (filtered), cadmium (filtered 

and unfiltered), lead (unfiltered), and manganese (filtered and unfiltered) detected in groundwater 
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samples exceeded the Connecticut remediation standards for groundwater protection. Groundwater 

protection criteria specific to GB designated groundwater are not available; therefore, the groundwater 

protection criteria applicable for GA or GAA designated groundwater are used to protect existing 

groundwater regardless of the classification. This approach results in a conservative screening level 

assessment. 

Because groundwater eventually discharges to a surface water body (i.e., the Thames River), site-specific 

groundwater data were also compared to Connecticut remediation standards for surface water protection. 

Phenanthrene, heptachlor, lead (unfiltered), and zinc (unfiltered) were detected at maximum 

concentrations exceeding the surface water protection criteria. 

Of the selected COPCs, maximum concentrations of bis(2-ethylhexyl)phthalate, antimony, arsenic, 

manganese, and zinc in SASDA overburden groundwater samples exceeded detected concentrations of 

these chemicals in off-site residential wells. Conversely, the maximum detected concentrations of 

barium, cadmium, and lead were less than the maximum concentrations of respective metals detected in 

unfiltered groundwater samples from off-site residential groundwater wells. 

4.3.6 Decision Tree 

The general decision tree for the evaluation of sites is provided in Figure l-2. The evaluation of Site 15 

using the decision tree approach is as follows: 

l The SASDA was investigated during five investigations. The information collected during these 

investigations is sufficient to describe the site and physical characteristics of the site. 

l Historically, the soil at the site posed an imminent threat to public health and the environment. A 

time-critical removal action was completed to eliminate the threat. Confirmation sampling completed 

during the removal action and subsequent to the removal action verified that the threat from the soil 

has been eliminated. A No Further Action Source Control ROD was signed in 1997 for the site. 

l Further information is required to determine the current nature and extent of contamination in the 

groundwater. The data will be used to verify the effectiveness of the removal action and to provide 

information regarding contaminant concentrations in groundwater upgradient of the Tank Farm. 

. The monitoring wells installed during the investigation of this site still exist and should be sampled 

during the Basewide Groundwater OU RI. 
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4.3.7 Recommendations 

Site 15 was thoroughly investigated during five previous investigations. A Time-Critical Removal Action 

was completed at the site that remediated contaminated soil. A,No Further Action Source Control ROD 

was signed for the site in 1997. Therefore, no additional soil sampling or analysis is recommended. 

Monitoring wells installed during the investigation of the site still exist. The existing wells (except for 

15MW4S which was destroyed) should be sampled and analyzed during the Basewide Groundwater OU 

RI to verify the effectiveness of the removal action and to determine chemical concentrations in the 

groundwater upgradient of the Tank Farm (Site 23). The groundwater samples should be analyzed for 

TCL VOCs, TCL SVOCs, and TAL metals. 

4.4 SITE.16 - SOLVENT STORAGE AREA (BUILDING 33) 

4.4.1 Site Description 

Site 18 consists of Building 33, the Solvent Storage Area. The location of Building 33 is shown on 

Drawing 1 and Figure 4-5. According to the FFA (1995), this building has been used for the storage of 

55-gallon drums of solvents such as TCE and dichloroethene and gas cylinders. 

4.4.2 Site lnvestiaations 

The solvent storage area at Building 33 was identified during the IAS for NSB-NLON that was conducted 

in March 1983. The site was identified as Study Area F in the FFA and is now identified as Site 18 for the 

IRP. No sampling activities have been conducted at this site. 

4.4.3 Phvsical Characteristics 

This section presents a summary of physical characteristics for Site 18 based on information generated 

during the Phase II RI and reference documents. Topography and surface features, surface water, soils, 

geology, and hydrogeology are discussed in the following subsections. 

4.4.3.1 Topography and Surface Features 

Site 18 is located north of the SASDA (Site 15) and the Tank Farm (Site 23). The ground surface 

topography around Building 33 is shown on Drawing 2. As shown on the drawing, a steep embankment 

exists on the northern and eastern sides of Building 33. The embankment slopes at an approximate 

gradient of 50 percent toward the south and west. The gradient flattens to approximately 5 percent on the 

southern and eastern sides of Building 33. 

119802/P 4-38 CT0 0312 



Rev. 1 
May 1999 

4.4.3.2 Surface Water 

Surface water runoff from this site is collected by a storm sewer system. The storm sewer system passes 

through the iank Farm and Goss Cove Landfill sites and eventually discharges to the Thames River. 

4.4.3.3 Soil Characteristics 

The SCS Soils Map (SCS, 1983) classifies the soil on the southern and western sides of Building 33 as 

Urban Land. Upgradient of the site (north and east), bedrock exposures (Hollis-Charlton-Rock outcrop 

complex) are prevalent as the central bedrock high extends toward the south. The soils overlying the 

bedrock range from very stony fine sandy loam to gravelly loam. 

4.4.3.4 Geology and Hydrogeology 

Geolocly 

No investigations have been conducted at this site to determine site-specific geologic conditions. It is 

likely that the geology at this site is similar to the geology encountered at the SASDA. 

Hvdroqeoloay 

Inferred shallow overburden and bedrock potentiometric surfaces in the vicinity of Building 33 are shown 

on Drawings 3 and 4. The contours indicate that groundwater in both units flows in a southwestward 

direction toward the SASDA and Tank Farm. Groundwater from this site will eventually discharge to the 

Thames River. 

4.4.4 Nature and Extent of Contamination 

No analytical data are currently available for Site 18; therefore, the’nature and extent of contamination is 

unknown. 

4.4.5 Data Evaluation 

No analytical data are currently available for Site 18; therefore, no evaluation was completed for the site. 

,’ 
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4.4.6 Decision Tree f-3 

The general decision tree for the evaluation of sites is provided in Figure 1-2. The evaluation of Site 18 

using the decision tree approach is as follows: 

l There are no existing data for this site. Information describing the site, historical operations at the . 

site, and physical characteristics of the site are necessary for the evaluation of Site 18. 

l It is unknown whether this site poses a threat to public health or the environment. 

l Data are required to determine the nature and extent of contamination, contaminant fate, and human 

health risks for the site. 

l Further action is required for Site 18 and is discussed in Section 4.4.7: 

4.4.7 Recommendations 

An investigation of Site 18 has not been conducted. The following tasks must be completed to provide a. 

basic understanding of the site: collect and review historical information, conduct interviews with base 

personnel, and conduct a site visit. This information is necessary to determine potential contaminants 

and media of concern. Chemicals commonly stored at the site include TCE and dichloroethene. 

After review and evaluation of the background information have been completed, a sampling and analysis 

program can be developed. It is recommended that soil and groundwater at the site be sampled during 

the Basewide Groundwater OU RI. The sampling activities should be limited and focused on the 

locations expected to have the highest Ieve! of contamination. The analytical program for this site should. 

include TCL VOCs, TCL SVOCs, TCL pesticides/PCBs, and TAL metals. SPLP extraction followed by 

analysis for TCL PCBs and TAL metals should also be completed for the soil samples. If contaminated 

media are identified during this initial investigation, further sampling and analysis may be necessary to 

completely determine the nature and extent of contamination and to obtain sufficient data to perform a 

risk assessment for the site. 

4.5 SITE 23 -TANK FARM 

4.5.1 Site Description 

In the early 1940s Crystal Lake was drained and dredged to allow for construction of the nine concrete 

iJSTs (see Figure 4-6). When construction was complete, the former lake bed was reportedly filled with 
,=-u*b. 
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“1 soils excavated from a small hill west of the tank area and graded to create a level surface for 

development at NSB-NLON. 

Each of the nine USTs had a holding capacity of 750,000 gallons. No. 6 fuel oil was stored in tanks OT-1 

through OT-3 from the date of construction until they were removed from service in the summer of 1991. 

Tanks OT-7 through OT-9 were decommissioned in the summer of 1990 and were used exclusively for 

storage of diesel during all 48 years of service. 

A reduced demand for diesel fuel at NSB-NLON, in the mid-1970s, led to the decommissioning and 

demolition of tank OT-6. Details regarding demolition procedures were not on file at NSB-NLON. The 

reduced demand for diesel also led to the modification of tank OT-5 for waste oil storage purposes. Tank 

OT-4 was used to store tank bottom wastes from OT-1. Tank OT-5 was used as par-t of an oil/water 

separator system. Tanks OT-4 and OT-5 were reportedly decommissioned after the installation of a new, 

30,000-gallon waste oil underground tank (OT-10) in 1990. Tanks OT-1 through OT-9 have been 

demolished and closed in place. Tank closure was accomplished by demolishing the tank roof supports 

and allowing the roof to collapse into the tank. The void was then filled with gravel and the site restored 

using soil and topsoil. 

Evidence of releases of petroleum products from these tanks and their associated piping and, possibly, 

from other nearby sources was detected during previous investigations. Historical sampling locations are 

shown on Figure 4-6. Both soil and groundwater contamination have been identified. Petroleum 

hydrocarbons have been detected at the outfall of the Tank Farm storm sewer system on a number of 

occasions. A number of petroleum spills have been documented by the Navy in the vicinity of the Tank 

Farm at NSB-NLON. Each incident described in Navy spill reports is listed below. 

l Auqust 28, 1989: Oil was discovered in an excavation for new waste oil tank OT-10. The source of 

the oil was determined to be the french drain around waste oil tank OT-5 located adjacent to the 

excavation. In accordance with CTDEP regulations, a spill report was ‘filed. Tank OT-5 was 

decommissioned shortly thereafter. Oil present in the excavation for tank OT-10 was pumped out 

and disposed off site. There is no record that samples were collected or that soil was removed. 

l Januarv 1990: The waste oil collection tank overflowed during a rain storm as a result of inoperative 

controls. An oil/water mixture entered the storm drainage system and discharged into a permanently 

boomed area at the storm sewer outfall. Approximately 14.6 gallons of petroleum were recovered by 

the Navy’s Oil Spill Response Team (NOSRT). 
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April 1990: A hydraulic oil mixture and creosote were discovered at the outfall of the storm.drainage ,. _..,.. x.. &.a,,. 

system. Approximately 0.5 gallon of petroleum was recovered by NOSRT. 

Mav 1990: A hydraulic oil mixture and waste oil were discovered at the outfall of the storm drainage 

system. Approximately 1.5 gallons were recovered by NOSRT. 

June 1990: A hydraulic oil mixture and diesel fuel mixture were discovered at the outfall of the.storm 

drainage system. Approximately 1.5 gallons of petroleum were recovered by NOSRT. 

Julv 1990: A hydraulic oil mixture was discovered at the outfall of the storm drainage system. 

Approximately 11.5 gallons of petroleum were recovered by NOSRT. 

Auaust 1990: A mixture of No. 6 fuel oil, hydraulic oil, and diesel fuel was discovered at tte outfall of 

the storm drainage system. Approximately 4 gallons of petroleum were recovered by NOSRT. 

August 1990: An oil line in oil pit No. 1 (located near tank OT-1) ruptured. Heavy rains caused No. 6 

fuel oil to enter drainage system and discharge into a permanently boomed area at the storm sewer 

outfall. Approximately 14.6 gallons of petroleum were recovered by NOSRT. /---ha. 

Tank Farm Features 

The Tank Farm is located at the southern end of NSB-NLON (see Drawing 1) and covers an area of 
J 

approximately 36 acres. The Tank Farm features are shown on Figure 4-6 and include the following: 

l Nine former 11 O-foot-diameter, 11 -foot-high USTs (OT-1 to OT-9) 

l A 30,000-gallon, double-walled UST (OT-10) 

l An oil/water separator (at OT-10) 

l A 10,060-gallon waste oil tank (at OT-10) 

l A fuel oil loading area adjacent to Building 482 

l Tanker truck dumping pad and trough (at OT-10) 

l Associated UST piping systems 

l The MWR Recreation Center (Building 461) 

l Buildings 310, 322, and O-831 

l Six baseball/softball fields 

l A restroom facility (Building 445) 

AS/SVE facility for NEX service station 
,K---% 

l 

l Two 150,000-gallon diesel above-ground storage tanks 
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East of the Tank Farm are two high-rise barracks (Buildings 442 and 447). The site is bounded to the 

south by Crystal Lake Road. Located on Crystal Lake Road are four rental units, a long-term parking 

facility, and a dry cleaning facility. 

The Base command building (Building 138), legal services (Building 137), and public works (Building 135) 

lie to the west. The Tank Farm is bounded on the north side by Tang Avenue. A carpentry and 

maintenance building (Building 406), the Naval Exchange (NEX) department store and grocery store, the 

NEX gasoline service station (Building 428) and warehouses (Buildings 408, 409, and 410) are located 

on the north side of Tang Avenue. Six baseball/recreational fields and a number of parking areas are 

located above the Tank Farm. 

Product Transfer Lines 

Product (No. 6 fuel oil or diesel fuel) was historically delivered via barge to a pier where it was pumped 

via pipelines to the Tank Farm USTs through the Building 332 valve house. Product was transferred via 

pipeline from the USTs to the power plant or the submarines at the Lower Subase on an as-needed 

basis. 

The No. 6 fuel oil transfer lines are situated within concrete-lined trenches. The diesel lines have no 

trenches. Currently, neither set of lines is cathodically protected. The ages of the No. 6 oil lines are 

unknown (possibly original lines), and the diesel lines are approximately 11 years old. 

Storm Drainaqe System 

The UST farm contains an extensive drainage system consisting of numerous catch basins, corrugated 

metal pipe, perforated corrugated metal pipe, vitrified clay pipe, and reinforced concrete pipe. According 

to NSB-NLON personnel, the drainage system serves approximately one-third of the entire facility. 

Portions of the drainage system were installed with perforated corrugated metal pipe to depress the water 

table in the Tank Farm. The surface water and groundwater collected by the storm sewer system 

ultimately discharges to a boomed area of the Thames River adjacent to the Goss Cove Landfill. Based 

on known elevations of storm sewer catch basins, the elevation of the drainage system is below the 

process piping. 

The central drainage line of this system (constructed of perforated corrugated metal pipe) is known to be 

corroded. The Navy attempted to videotape the storm sewer system but could not move the camera 
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assembly through sections of the pipe. The Navy is currently designing a replacement storm sewer 

system. The new system will largely follow the existing piping. 

/)a 

Tank Underdrain Svstem 

The nine former USTs (OT-1 to OT-9) at the Tank Farm were each rated for a nominal capacity of 

750,000 gallons or approximately 100,000 cubic feet. Each tank was approximately 110 feet in diameter 

and 11 feet in depth. Depending on the season, the depth to groundwater in some areas of the site may 

be as little as 2 feet below grade. Groundwater at a depth of 2 feet would convert to a hydraulic pressure 

of 2.6 pounds per square inch exerted over the entire floor of one empty tank or an upward force of 

approximately 1,400 tons. The floor of the tank would rise, with or without its walls. 

Tank stability was obtained using a combination of a site-wide drainage system, a series of columns 

inside the tanks, and an underdrain system. A site-wide storm water drainage/dewatering system was 

installed and french drains were installed around OT-1, OT-2, OT-3, OT-4, and OT-5. A series of 

37 columns transmitted the weight of the tank roof and overlying fill to the floor of the tank.. 

4.5.2 Site lnvestiaations 
f--Y& 

The following seven investigations have been completed at the Tank Farm and are discussed in the 

subsections that follow: 

l Diesel Tank investigation (Fuss & O’Neill, 1989) 

l No. 6 UST Tank Investigation (ERM, 1991) 

l Waste Oil Tank OT-5 Investigation (GZA, 1991) 

l Site Characterization of Waste Oil Tank OT-5 (Halliburton NUS, 1994a) 

l Site Characterization of OT-10, Building 325, and Building 89 (Halliburton NUS, 1995a) 

l Site Investigation for the Tank Farm (B&R Environmental’, 1997e) 

l Hydrogeologic Study at the Tank Farm (TtNUS, 1999a) 

452.1 Diesel Tank investigation 

In June 1989, Fuss & O’Neill, Incorporated (F&O) was contracted by the Department of the Navy to 

perform a soil and groundwater investigation near storage tanks OT-4, OT-7, OT-8, and OT-9 (F&O, 

September 1989). The investigation was conducted at the request of CTDEP to confirm that the tanks 

were intact and leakage was not occurring. Prior to the investigation, CTDEP had recommended that the 

tanks be decommissioned because of their age. As an alternative, an agreement was reached between 
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the Navy and CTDEP, which would allow the tanks to remain in service pending the outcome of the F&O 

investigation. 

During the F&O investigation, dissolved-phase constituents of petroleum were detected in groundwater 

samples collected from monitoring wells (MW-1 through MW-12 on Figure l-3) near tanks OT-7 through 

OT-9. BTEX and a petroleum scan were the only constituents analyzed at these tanks. No. 2 fuel oil, as 

well as benzene (2.4 pg/L), was detected in the groundwater near tank OT-7 at MW-1. No. 2 fuel oil was 

detected in the groundwater near tank OT-8 at monitoring wells MW-6 and MW-7 at 52 mg/L and 

5.0 mg/L, respectively. Benzene, toluene, ethylbenzene, and xylenes (BTEX) were also detected in the 

groundwater sample from MW-7 at 47 pg/L, 7.2 pg/L, 55 pg/L and 81 pg/L, respectively. No volatile 

aromatics were detected at other well locations constructed in proximity to this tank. No. 2 fuel oil was 

also detected in the groundwater near tank OT-9. Water samples obtained from monitoring wells MW-9, 

MW-10 and MW-11 showed levels of No. 2 fuel oil at 10.6, 4.8, and 14 mg/L, respectively. 

Monitoring wells were not installed at OT-4; however, four test borings (TB-1 through TB-4 on Figure l-3) 

were installed in the vicinity of the tank. TPH was detected at 940 mg/kg in a soil sample collected at the 

top of the water table in nearby boring TB-4. Benzene was also detected at 2.4 p.g/kg. These findings, 

combined with the later discovery of fuel oil in the UST farm storm drainage system, prompted the 

Department of the Navy to also evaluate the condition of the three No. 6 fuel oil tanks (OT-1, OT-2 and 

OT-3). 

It should be noted that F&O did not report the presence of free-phase oil in any of the 12 monitoring wells 

(MW-1 to MW-I 2) installed during this 1989 investigation. 

4.5.2.2 No. 6 Oil Tank Investigation 

An investigation of No. 6 fuel oil tanks OT-1 through OT-3 was conducted by ERM in the spring of 1991 

(ERM, 1991). The investigation revealed the presence of soil and groundwater contamination near tank 

OT-2. For this investigation, monitoring wells ERM;1 through ERM-19 were installed. TPH was detected 

in soil samples from ERM-5 (2 to 4 feet) and ERM-7 (4 to 6 feet) at 545 ug/Kg and 6,930 f-IS/Kg, 

respectively. Dissolved-phase constituents of petroleum were detected in groundwater samples collected 

from monitoring wells on the north (ERM-5, 2,586 ug/L total BTEX), west (ERM-7 70 pg/L total BTEX), 

and southwest (ERM-8 3,755 IJg/L total BTEX) side of the tank. Soil and groundwater contamination 

near tank OT-1 was not detected. At OT-3,25 pg/L of total BTEX was detected in well ERM-l 1, north of 

the tank. 
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Free-phase fuel was discovered by ERM in well MW-7 during a well gauging task. The discovery was 

immediately reported to the NSB-NLON Public Works Department manager. Recommendations included 

investigating the extent of free-phase fuel and remediation efforts. 

4.5.2.3 Waste Oil Tank OT-5 

GZA conducted a limited environmental study in 1991 at the Waste Oil Tank No. 5 (OT-5) site, located 

between Tang Avenue and Sculpin Avenue at NSB-NLON (GZA, December 1991). The study included 

the development of a site topographic plan, a limited subsurface exploration program, the sampling of 

residual waste in OT-5, and the chemical screening and/or analyses of soil, waste oil, and sludge 

samples. The purpose of the study was to characterize the nature and extent of contaminants at the site 

to aid in the development of specifications for the abandonment of Tank OT-5 in place. 

On the basis of the work conducted as part of this study, GZA reached the following conclusions: 

l Tank OT-5 is a 750,000-gallon underground concrete tank constructed in the early 1940s. OT-5 was 

initially used as a No. 6 fuel oil storage tank but was converted between 1976 and 1981 to a waste oil 

storage tank. The waste deposited in OT-5 was reported to consist predominantly of oily bilge water 

pumped from Navy vessels. Abandonment of OT-5 began in 1989; demolition work was terminated 

when polychlorinated biphenyls (PCBs) were discovered in the waste oil sludge at the bottom of the 

/+---I 

tank. 

. Four shallow auger borings (GZ-1 through GZ-4) were completed as part of this study to depths of 

20 to 22 feet around the perimeter of OT-5. The subsurface conditions in the vicinity of OT-5 consist 

of sand and gravel fill to a depth of less than 5 feet, underlain by a silty fine sand fill, with trace 

amounts of organics, to depths of 14 to 18 feet below ground surface. Underlying the fill is a stratuni 

of dense, naturally deposited, stratified sand, gravel, and silt. Groundwater was encountered at 

depths ranging from 5.7 to 8.2 feet below ex/sting ground surface. Based on the area geology and 

surrounding topography, GZA anticipates that groundwater flow across the site is generally to the 

west, toward the Thames River. 

l During the field exploration and sampling program, a total of 39 soil samples were collected from the 

auger borings. Additionally, two waste oil sludge and two waste oil samples were collected from 

within OT-5. A series of chemical screenings and/or analyses were performed on the samples. 

l The results of the chemical screening and analyses performed on soil samples identified at least two ,/->. 

. areas of contamination in’the. soil surrounding OT-5. One area was detected by analyses of a sample 

collected from a depth of 10 to 12 feet at boring GZ-1, about 4 to 6 feet below the existing 
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groundwater table. The soil sample at this location contained fuel oil and pesticides. Boring GZ-1 is 

located on the downgradient side of OT-5. The occurrence of petroleum contamination below the 

groundwater level may indicate that leakage from OT-5 has occurred. The second area of 

contaminated soil was detected in samples collected from depths of 0 to 2 and 5 to 7 feet at boring 

GZ-4. The soil samples collected at this location contained fuel oil and pesticides. The sample 

collected from 0 to 2 feet also contained PCBs. The occurrence of contamination above the 

groundwater table and the proximity of GZ-4 to the former fill opening and current truck dumping pad 

suggest that surficial spills have occurred in the past. 

. The 3.3 feet of residual material inside OT-5 consisted of three separate layers: floating oil product, 

water, and sludge/sediments. The floating oil layer was approximately 1 to 2 inches in thickness, 

whereas the sludge layer was roughly 6 inches thick; the remainder was water. The sludge,thickness 

was observed to be greater in one of two sump pits located in the floor of OT-5. The waste oil and 

waste oil sludge were very high in petroleum hydrocarbon content, with measured levels ranging from 

110,000 to 540,000 ppm. Aroclor-1260 was detected at concentrations ranging from 36,000 to 

650,000 ppb. Several pesticide compounds were also detected. Total organics analysis indicated 

the presence of the following compounds: methylene chloride, PCE, toluene, ethylbenzene, acetone, 

2-butanone (MEK), and total xylenes. Concentrations of these compounds ranged from 7.7 to 
I, 

52 ppm. The use of detergents to clean the bilges or lower hulls of the submarines serviced at 

NSB-NLON suggests that emulsified hydrocarbons may have been present in the water layer, in 

addition to volatiles. 

In 1993, the floating product and some tank sludge were removed and incinerated off site as Toxic 

Substance Control Act (TSCA) waste. 

4.5.2.4 Site Characterization - Waste Oil Tank OT-5 

A site characterization was conducted in 1994 by Halliburton NUS to collect the necessary data to further 

determine the environmental impact of OT-5 on the surrounding media and to collect the necessary data 

to adequately abandon or close the tank. The Site Characterization Report (Halliburton NUS, 1994a) 

concluded that, based on the analytical results obtained from the investigation, the contents of OT-5 have 

not significantly affected the subsurface soil below the tank or the underlying groundwater. The majority 

of soil contamination was detected at a depth of 2 to 4 feet, which is above the tank. With the exception 

of a single detection of PCE (6 us/L), no contaminants were detected in the groundwater at 

concentrations exceeding federal drinking water standards. / 
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During 1994, Halliburton NUS prepared a design for the closure of OT-5. This design included removal 

and treatment of approximately 710,000 gallons of water and 40,000 gallons of thick sludge. Tank 

contents have been removed, and the tank has been cleaned. In additiqn, at the time of the Tank Farm 

Site Investigation, the tank had been demolished and closed in-place, and the site was backfilled and 

restored. 

4.5.2.5 Site Characterization - OT-10, Building 325, and Building 89 

Sampling activities were conducted in 1995 by Halliburton NUS to characterize the conditions of the soil 

and groundwater around the waste oil tanks at OT-10, the No. 2 fuel oil tanks at Building 325, and the fuel 

oil tank at Building 89. Because of the differences in the proposed future use of each tank and the 

regulatory requirements associated with each, the field activities that were performed at each tank were 

conducted independently. The OT-10 tanks will be kept in service; therefore, field samples were 

collected to confirm that the tanks are operating properly and can remain in service. 

The samples that were collected were analyzed and the results were summarized and compared to 

CTDEP cleanup standards in the Site Characterization Report (Halliburton NUS, 1995a). Based on the 

comparisons, it was determined that unacceptable levels of contamination were not detected at 01-10 f-34 

and, therefore, no remediation is necessary. However, continued monitoring of the groundwater using 

the monitoring wells that were installed is suggested. If, during the course of monitoring, the conditions at 

the site show signs of degradation, then additional actions may be necessary. 

4.5.2.6 Site Investigation for the Tank Farm 

B&R Environmental conducted an investigation of the Tank Farm during 1995 and 1996. The primary 

objectives of the investigation were to define the extent of soil and groundwater contamination in the UST 

farm, evaluate the impacts of the UST farm on the stormwater discharge, and develop preliminary 

recommendations for remedial action, should it be necessary. To characterize the site, B&R 

Environmental performed an integrated field investigation consisting of subsurface geophysical surveys, 

soil borings, monitoring well installation, investigation of underground pipelines, sediment sampling, and 

surface water sampling. 

The results of previous investigations were used to guide the scope of this investigation. In addition, a 

Site Characterization and Analysis Penetrometer System (SCAPS) investigation as well as a subsurface 

geophysical survey were performed prior to the field investigation.’ The SCAPS investigation was 

performed by NFESC and the Public Works Center, Jacksonville, Fl,orida. The SCAPS investigation was 

used to collect real-time analytical data for PAH components of petroleum hydrocarbons using a specially 
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engineered, truck-mounted cone penetrometer system. The system incorporates a laser fluorescent 

system that is used to excite the electrons of PAHs. When the laser is extinguished, light is emitted as 

the electrons return to their normal state. The resulting fluorescent light signal is sent back to the surface 

where it is spectrally dispersed and an examination of the energy is performed. Collected data on 

spectral wavelengths are then compared to wavelengths associated with standard sotutions containing 

known concentrations of site contaminants. 

A geophysical survey was performed to locate the existing storm sewer system. The survey was also 

used to assist in safe placement of soil borings and groundwater monitoring.wells. 

Once the preliminary field investigation activities were completed, a field investigation was performed 

from September through November 1995. The field investigation included installation and sampling of 

soil borings, permanent groundwater monitoring wells, and temporary groundwater monitoring wells. In 

addition, Geoprobe@ soil sampling, surface water, stream sediment, and catch basin sediment sampling 
\ 

were performed. 

Based on the results of the 1995 field’ investigation, several data gaps were identified within the UST 

farm. In December 1996, B&R Environmental performed additional field investigation activities including 

the installation and sampling of soil borings and temporary wells. In addition, test pits were excavated to 

verify the perimeter location of one tank. 

The results of the 1995 and 1996 investigations were compared to state and federal cleanup criteria. Site 

contaminants that were present above detection limits were compared to the applicable medium-specific 

cleanup criteria. Each UST, the loading area, the fuel pipeline, and the results of the site-wide 

investigation were then evaluated to determine if chemicals exist at levels that exceed the cleanup 

criteria. 

The most prevalent COCs were TPH and inorganics. The presence of inorganics, however, appears to 

be a result of the type of fill material used to construct the UST farm and of the high background levels 

throughout the NSB-NLON. Therefore, it was determined that there is no cost-effective means for 

reducing concentrations of inorganic contamination within the UST farm. 

After each site was evaluated, the need for either No Further Action or remedial action was determined. 

The following criteria were used to determine the type of action for each site: 

l Detection of COCs in specific site media 

l Requirements for interim remedial action due to immediate human or environmental hazards. 
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No Further Action was recommended at OT-I, OT-2, OT-3, OT-4, OT-5, OT-6, OT-7, OT-9 and the loading 

area. OT-8 was found to have free product in one of the associated wells and TPH contamination in the soil 

and groundwater. Therefore, two options, one consisting of the modification of an existing interim product 

removal system and a second consisting of the excavation of contaminated soil and product removal, were 

recommended at OT-8. Excavation and off-site disposal were recommended at two locations on the Upper 

Subase fuel pipeline system to remediate soil contaminated with TPH. It was also recommended that TPH 

contamination detected in the soil at the’Lower Subase be further addressed in the upcoming Lower Subase 

RI. Replacement of the existing storm sewer will address the site-wide area of.concern and ensure that off-. 

site sources no longer,have a pathway to the UST farm. 

4.5.2.7 Hydrogeologic Study at the Tank Farm 

B&R Environmental conducted a hydrogeologic study at the Tank Farm between May 1998 and August 

1998. The study was completed to provide information required to complete the design of the 

replacement storm sewer system for the Tank Farm. The followjng tasks were completed as part of the 

study: 

l Water level elevations were measured in the stream east of Building 447. 
*/a_ 

‘0 Dry weather groundwater flow rates were measured in the Tank Farm storm sewer system. 

. Four bedrock monitoring wells (23MWOlD through 23MW04D) were installed in the vicinity of the 

Tank Farm. 

l Two rounds of water levels were measured in the Tank Farm monitoring wells. 

l A groundwater flow model (MODFLOW) was developed for the Tank Farm and surrounding area, and 

the model was used to evaluate existing conditions and potential design scenarios. 

Additional field work (i.e., camera study and survey) is currently being conducted by a Navy contractor at 

the Tank Farm. The data collected by them will be used to update the existing model and finalize the 

design of the replacement storm sewer system. 
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physical characteristics for the Tank Farm based on information 

generated during the Site Investigation for the Tank Farm and the Phase II RI. Topography and surface 

features, surface water, soils, geology, and hydrogeology are discussed in the following subsections. 

4.5.3.1 Topography and Surface Features 

At NSB-NLON, the bedrock highs slope downward to two small, west-trending valleys. Bedrock outcrops 

are prevalent along steep topographic slopes. In addition to the large bedrock highs, there are’several 

small sub-ridges that are visible as bedrock outcrops at the facility. 

In the southern valley, the ground elevation slopes mildly from approximately 50 feet in the eastern 

portion to near sea-level along the Thames River. Historically, in the area of the Tank Farm, there was a 

topographic depression at the former Crystal Lake between Tang Avenue and Crystal Lake Road. The 

topographic depression was filled during construction of the Tank Farm. Surface elevations at the Tank 

Farm range from 18 to 25 feet msl. Drawing 2 shows surface topography at the Tank Farm. 

“f?? * ,: 4.5.3.2 Surface Water 

Due to the cover material and topography of the Tank Farm, a majority of the rain that falls on this site will 

infiltrate into the ground, Groundwater at this site is collected by a storm water/de-watering system. 

Groundwater and surface water collected by this system discharge to the Thames River at the Goss Cove 

Landfill. 

4.5.3.3 Soil Characteristics 

The United States SCS soils map of NSB-NLON (SCS, 1983) classifies the soils at the Tank Farm as 

Udorthents-Urban land. The Udorthents-Urban land is defined as excessively to moderately drained soils 

that have been disturbed by cutting and filling. 

4.5.3.4 Geology and Hydrogeology 

Geolooy 

The predominant geology observed during the Tank Farm Site Investigation was fill and re-worked soils. 

These soils were generally silty, fine- to medium-textured sands with trace amounts of rock fragments 

present. These soils were typically classified as SM under the Unified,Soil Classification System. Soil 

color varied from shades of brown to gray, and soil density was variable. 
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Hvdroqeoloqy 

Four comprehensive rounds of water-level measurements (November 1995, December 1996, May 1998, 

and August 1998) have been taken in the Tank Farm overburden monitoring wells. Drawing 3 shows the 

shallow overburden potentiometric surface that was created using the November 1995 water levels. 

Inferred bedrock groundwater contours are shown on Drawing 4. 

Drawing 3 shows that shallow overburden groundwater generally flows to the southwest toward the 

Thames River. A groundwater mound was observed in the vicinity of OT-8, and two groundwater sinks 

were observed; one near OT-3 and the other west of OT-5. Groundwater flow paths in the vicinity of the 

mound are in a radial direction away from the center of the mound. Groundwater flow paths in the vicinity 

of the sinks are in a radial direction toward the center of the sink. 

Rising-head slug tests were performed in five water table monitoring wells (HNUS-4, HNUS-8, HNUS-12, 

HNUS-18, and HNUS-22) during the Tank Farm Site Investigation. The tests were performed to 

determine the hydraulic conductivity of the aquifer in areas where groundwater contamination was 

identified. The five wells were all screened in shallow overburden at depths of less than 20 feet below 

grade. The data were analyzed using the Hvorslev Method. The resulting hydraulic conductivities ranged 

from 1.67 feet/day (HNUS-18) to 6.76 feet/day (HNUS-22). . 

Four bedrock monitoring wells were installed in the vicinity of the Tank Farm during the hydrogeologic 

investigation that was conducted in 1998. The depth to bedrock encountered during the installation of 

these wells varied between 15 feet and 58 feet depending on location. The greatest depths to bedrock 

were encountered in wells 23MWOlD and 23MW04D along the eastern and western boundaries, 

respectively, of the Tank Farm. The shallowest depths to bedrock were encountered in wells 23MW02D 

and 23MW03D in the central portion of the Tank Farm along its northern and southern boundaries, 

respectively. Completion depths of the four wells varied between 28.5 feet and 96.5 feet below grade. 

The completion depth depended on the depth of the first significant water-bearing zone. 

4.5.4 Nature and Extent of Contamination 

Soil, overburden groundwater, surface water, and sediment sampling was conducted at the Tank Farm 

during the Site Investigation at the Tank Farm (B&R Environmental, 1997e). Based upon the results of 

the aforementioned investigation, the nature and extent of contamination of the soil and groundwater at 

the Tank Farm are discussed on a matrix-specific basis in the following subsections. The complete 

analytical database for soil and groundwater is contained in Appendix A. 
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4.5.4.1 Soil 

Table 4-6 presents descriptive statistics (i.e., frequency of detection, minimum and maximum 

concentrations, range of detection limits for nondetects, 95% UCL, and sample number and location 

associated with maximum concentration) and associated COPC screening criteria for each analyte 

detected at least once in soil samples collected from the Tank Farm. Based upon the screening level 

assessment for the Tank Farm’(Section 4.5.5.3) and the procedures for the preparation of soil tag maps 

(Section 1.4.3.1), analytical results for primary COPCs in Tank Farm soil samples are presented on 

Drawing 11 (Volume II). 

As shown on Table 4-6, several VOCs, including one ketone, four monocyclic aromatics, four chlorinated 

aliphatics, and carbon disulfide were detected in the Tank Farm soil samples. With the exception of 

methylene chloride, the aforementioned VOCs were infrequently detected (Le., approximately 10 percent 

of the- samples). Methylene chloride, which is a common laboratory contaminant, was detected at 

concentrations ranging from 0.003 mg/kg to 0.009 mg/kg. 

Four monocyclic aromatic compounds were detected at relatively high concentrations but at various 

sample locations and various depths. Benzene was detected at a maximum concentration of 0.0335 

mg/kg. Ethylbenzene was reported at maximum concentration of 0.4 mg/kg, and total xylenes was 

reported at a maximum concentration of 0.656 mg/kg. The data suggest that contamination is spread 

across the site and may not be related to a specific tank. 

Twenty-five SVOCs were detected in the Tank Farm soil samples. As shown on Table 4-6, 15 of these 

SVOCs were PAHs. Maximum concentrations of 11 of these 15 PAHs were detected in the soil sample 

collected from a depth interval of 4 to 6 feet bgs from location HNUS-24. Maximum concentrations of 

PAHs ranged from 0.021 mg/kg (acenaphthylene) to 1.7 mg/kg [benzo(a)pyrene]. 2-Methylnaphthalene, 

4-chloro-3-methylphenol, benzoic acid, di-n-butylphthalate, di-n-octylphthalate, diethylphthalate, 

dimethylphthalate, and dibenzofuran were also each detected in from one to eight samples. Bis(2- 

ethylhexyl)phthalate was detected in 12 of 36 samples collected. 

Eight pesticides were detected in the Tank Farm soil samples. Maximum detected concentrations were 

associated with sample locations HNUS 23 and 24. These two borings were located very close to (less 

than 50 feet from) Crystal Lake Road. 4,4’-DDT and 4,4’-DDE were the most frequently detected 

pesticides (detected in six and five out of 33 soil samples, respectively). The remaining pesticides and 

PCBs were detected in from one to three soil samples. 4,4’-DDT was detected at a maximum 

concentration of 0.11 mg/kg. 
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As shown in Table 4-6, 22 metals and cyanide were detected in the Tank Farm soil samples. Nine of 

these metals were detected in 36 out of 36 soil samples and four other metals were detected in 35 out of 

36 samples. Maximum concentrations of 10 metals were detected in the soil sample collected from a 

depth interval of 19 to 21 feet from. boring OTS004. The entire Tank Farm was constructed on fill 

material. 

.Y--% 

4.5.4.2 Groundwater 

Table 4-7 presents descriptive statistics (i.e., frequency of detection, minimum and maximum 

concentrations, range of detection limits for nondetects, 95% UCL, and sample number and location 

associated with maximum concentration) and associated COPC screening criteria for each analyte 

detected at least once in groundwater samples collected from overburden. wells at the Tank Farm. Based 

upon the screening level assessment for the Tank Farm (Section 4.5.5.3) and the procedures for the 

preparation of groundwater tag maps (Section 1.4.3.2), analytical results for primary COPCs in Tank 

Farm overburden groundwater samples are presented on Drawing 9 (Volume II). 

Overburden Wells 

Twelve VOCs, including four monocyclic aromatics, six chlorinated aliphatics, one ketone, and methyl- 

ten-butyl-ether, were detected in the groundwater samples collected from overburden wells. The 

reported concentrations of most of these VOCs were relatively low, ranging from 1 ug/L to 18 ug/L. 

However, reported concentrations of the monocyclic aromatics (benzene, ethylbenzene, toluene, and 

total xylenes) ranged from 0.5 ug/L (benzene and total xylenes) to 4,810 ug/L (total xylenes). The 

maximum concentrations of these chemicals were associated with groundwater samples collected from 

,f--Y 

wells ERM-l 4 and ERM-l 5, which are located near the intersection of Flier Avenue and Tang Avenue. 

As shown on Table 4-7, 16 SVOCs were detected in the groundwater samples collected from Tank Farm 

overburden wells. Various classes of SVOCs, including PAHs and phthalates, as well as 

2,6-dinitrotbluene, 2-methylnaphthalaene, carbazole, and dibenzofuran were detected. In general, 

SVOCs were infrequently detected (detected in from one to four samples out of a total of 27 samples) at 

relatively low concentrations. Concentrations of all but four SVOCs (2-methylnaphthalene, fluorene, 

naphthalene, and phenanthrene) ranged from 0.5 ug/L to 16 ug/L. The concentrations of the four 

aforementioned SVOCs ranged from 0.7 ug/L to 740 yg/L. Bis(2-ethylhexyl)phthalate was also detected 

at a concentration of 3 ug/L in one of the off-site residential wells. 

Heptachlor was detected at a concentration of 0.05 ug/L in one groundwater sample collected from 

temporary well SBTTW-7. No other pesticides or PCBs were detected in any of the groundwater samples 

collected from the overburden wells at the Tank Farm. 

- 
.’ -,, 
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Twenty-one metals were detected in the unfiltered groundwater samples collected from the Tank Farm 

overburden wells, and 13 metals were detected in the associated ftltered groundwater samples. In 

general, reported concentrations of metals in filtered and unfiltered samples were relatively similar (i.e., at 

the same order of .magnitude). Exceptions to this statement include reported results for aluminum, 

chromium, copper, iron, and zinc. As shown on Table 4-7, maximum concentrations of all metals except 

aluminum, barium, chromium, copper, iron, manganese, mercury, potassium, silver, sodium, and zinc in 

filtered samples and of copper, lead, and zinc in unfiltered samples exceeded respective concentrations 

of these metals detected in unfiltered samples collected from off-site residential wells. A majority of the 

maximum concentrations were associated with samples collected from wells TW-6 and OT-GW04. 

Diesel Range Organics (DRO), Gasoline Range Organics (GRO), and TPH were also detected in the 

overburden groundwater samples. DRO was detected in eight out of eight samples analyzed, at 

concentrations ranging from 210 to 2,800 us/L. GRO was detected in six out of eight samples, at 

concentrations ranging from 10 to 140 pg/L. TPH was detected in 17 out of .89 samples analyzed, at 

concentrations ranging from 500 to 4,920,OOO us/L. 

Analyses for several general chemistry parameters, including chloride, methane, nitrite, sulfate, and TOC, 

were also performed for selected groundwater samples collected from the Tank Farm overburden wells. 

Analytical results for these parameters are summarized on Table 4-7. 

4.5.5 Data Evaluation 

This section summarizes data evaluation procedures performed for site data. A discussion of 

contaminant fate and transport, a summary of the historical human health risk assessment(s) performed 

for the site, and a screening level assessment of site data are provided. 

4.5.5.1 Contaminant Fate and Transport 

Chemical constituents detected in soil and groundwater at the Tank Farm are indicative of petroleum 

contamination. Concentrations of BTEX in soil ranged from 0.001 mg/kg up to 0.656 mg/kg, and 

concentrations of PAHs in soils ranged from 0.021 mg/kg to 1.7 mg/kg. The BTEX compounds were also 

detected in overburden groundwater wells at concentrations ranging from 0.5 ug/L to 4,810 ug/L. The 

presence of BTEX in both soil and groundwater indicates that vertical transport of these relatively soluble 

monocylcic aromatics has occurred. The presence of BTEX in groundwater is also the result of the 

leaking USTs at the NEX gas station (i.e., upgradient source). Naphthalene was the most frequently 

detected PAH in groundwater samples. The concentrations of naphthalene in overburden groundwater 

ranged from 0.7 pg/L to 200 pg/L. PAHs are typically less soluble than VOCs (i.e., BTEX) and therefore 
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are most likely to migrate via erosional processes. However, the depth to groundwater at some locations 

in the Tank Farm is as shallow as 2 feet, so the possibility of PAHs migrating to groundwater exists. 

4.5.5.2 Summary of Historical Human Health Risk Assessment 

A quantitative HHRA based upon groundwater analytical data has not been performed to date for the 

Tank Farm. However, qualitative evaluations of data (screening level assessments) were performed for 

groundwater samples collected from the Tank Farm as part of the Site Characterization of Waste Oil Tank 

5 (HNUS, 1994a) and the Site Investigation of the Tank Farm (B&R Environmental, 1997e). The 

screening levels used during the historical screening level assessments differ from those that are 

included in the current COPC screening table (Table 4-7). This section lists the criteria that were included 

in the historical assessments of groundwater data and provides summaries of the results of the 

assessments. 

Only four groundwater samples were collected and analyzed during the Site Characterization of Waste 

Oil Tank 5 (HNUS, 1994a). Analytical results for these samples were evaluated against federal and 

CTDEP MCLs. PCE, which was detected in only one groundwater sample at a concentration of 6 pg/L, 

was the only chemical detected at a concentration exceeding one of the criteria (federal MCL of 5 pg/L). 

The historical screening level assessment described in the Site Investigation Report for Tank Farm 

Investigation (B&R Environmental, 1997e) considered CTDEP surface water protection criteria, as 

included in the current assessment (Table 4-7), as well as CTDEP volatilization criteria for industrial land 

use. The volatilization criteria were developed to ensure that human health is not adversely affected from 

inhalation of volatile pollutants that have entered or may enter a building or other structure. The 

volatilization criteria apply to any site that has groundwater contaminated with VOCs and the water table 

is within 15 feet of the ground surface or any building. USEPA Region Ill Tap Water Ingestion Values, 

CTDEP groundwater protection criteria, and federal and CTDEP MCLs were not used in the historical 

screening level assessment since the groundwater at NSB-NLON is cl,assified as CB and is not used for , ,., i’-.:.$*‘*rr,p%r ? >, .I 8.l 

drinking water or other domestic purposes. Volatilization criteria were not considered in the current 

screening level assessment because they are less conservative than the direct ingestion criteria that were 

included. The following 12 chemicals exceeded at least one of the two groundwater criteria included in 

the historical screening level assessment (B&R Environmental, 1997e): 

l benzene 
. acenaphthene 

l benz(a)anthracene 

l phenanthrene 

. arsenic 

l beryllium 

. chromium 

. copper 

l lead 
. mercury 
. nickel 
. zinc 
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4.5.5.3 Screening Level Assessment 

COPCs at this site were selected using the risk-based COPC screening levels described in Section 1.4.2. 

All data collected during the Phase I and II Rls were used to select COPCs for soil and groundwater., 

Maximum and 95% UCL chemical concentrations are presented in the summary tables. Although the 

maximum concentration of a chemical may exceed an associated criterion, the distribution of the 

chemical in the medium is also important with respect to decision making. Therefore, the 95% UCL 

chemical concentration was included to provide some information on the potential distribution of the 

chemical. In addition, the summary tables for groundwater samples present the range of concentrations 

detected in off-site residential wells for each detected chemical to enable comparison of site groundwater 

data with groundwater data collected from wells unaffected by the site. A brief narrative of the findings of 

this qualitative analysis is provided in the remainder of this section. 

The following parameters were selected as COPCs for OT-5/Tank Farm soils based upon the COPC 

screening analysis presented in Table 4-6: 

l Monocyclic aromatic hydrocarbons (benzene) 

l PAHs [benzo(a)pyrene, dibenzo(a,h)anthracene, and indeno(l,2,3-cd)pyrene] 

l Pesticides (4,4’-DDE and 4,4’-DDT) 

l Miscellaneous (TPH) 

l lnorganics (antimony, arsenic, chromium, lead, manganese, nickel, and vanadium) 

Based upon the procedures for the preparation of soil tag maps (Section 1.4.3.1), analytical results for 

primary soil COPCs (all aforementioned COPCs except benzene and antimony) associated with Tank 

Farm soil samples are presented on Drawing 11 (Volume II). 

The maximum concentration of benzene exceeded the USEPA SSLs for migration to groundwater, and 

the maximum concentration of antimony exceeded both the USEPA SSLs for migration to groundwater 

and the Connecticut remediation standards for pollutant mobility for groundwater classified as GB. 

Maximum concentrations of the remaining COPCs exceeded only the Connecticut remediation standards 

for pollutant mobility for groundwater classified as GB. However, benzene and dibenzo(a,h)anthracene 

were detected in less than 3 percent of the samples collected. Chemical concentrations in excess of the 

SSLs and/or Connecticut remediation standards for pollutant mobility indicate the potential for these 

chemicals to migrate to groundwater and potentially impact the quality of the groundwater. Of the 

aforementioned COPCs, benzene, arsenic, chromium, lead, manganese, nickel, and vanadium were 

detected in overburden groundwater wells. 
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4-Chloro-3-methylphenol was detected in a single soil sample from the site but was not identified as a 

COPC for soils because USEPA SSLs and CTDEP pollutant mobility criteria were not available for this 

chemical. Also, aluminum, copper, and iron were not evaluated for COPC selection; USEPA Region I 

does not advocate the quantitative evaluation of exposure to these chemicals because the only available 

toxicity criteria for these chemicals are provisional references doses based on allowable intakes rather 

than adverse effect levels. Additionally, USEPA SSLs and CTDEP pollutant mobility criteria were not 

available for calcium, magnesium, sodium, and potassium because these chemicals are considered to be 

essential nutrients. 

The following parameters were selected as COPCs for OT-5/Fuel Farm overburden groundwater based 

upon the COPC screening analysis presented on Table 4-7: 

l Chlorinated aliphatic hydrocarbons (chloroform, bromodichloromethane, bromomethane, and PCE) 

l Monocyclic aromatic hydrocarbons (benzene, ethylbenzene, toluene, and total xylenes) 

. PAHs [benzo(a)anthracene, naphthalene, and phenanthrene] 

l SVOCs [2-methylnaphthalene, carbazole, dibenzofuran, and bis(2-ethylhexyl)phthalate] 

. Pesticides (heptachlor) 

. lnorganics (arsenic, barium, beryllium, chromium , ,lead, manganese, mercury, nickel, thallium, 

vanadium, and zinc). 

Based upon the procedures for the preparation of groundwater tag maps (Section 1.4.3.2), analytical 

results for primary overburden groundwater COPCs [benzene, phenathrene, bis(2-ethylhexyl)phthalate, 

arsenic, barium, lead, manganese, nickel, vanadium, and zinc] associated with Tank Farm overburden 

groundwater samples are presented on Drawing 9 (Volume II). 

Maximum concentrations of benzene, PCE, toluene, arsenic (unfiltered), chromium (unfiltered), 

manganese (unfiltered), mercury (unfiltered), nickel (unfiltered), and thallium (unfiltered) exceeded the 

COPC screening level, the federal MCL, and the state MCL. Maximum concentrations of 

bromodichloromethane, bromomethane, ethylbenzene, chloroform, xylenes, 2-methylnaphthalene, 

benzo(a)anthracene, bis(2-ethylhexyl)phthalate, dibenzofuran, naphthalene, heptachlor, barium 

(unfiltered), and thallium (unfiltered) exceeded only the COPC screening level. The maximum 

concentration of beryllium (unfiltered) was in excess of both the federal MCL and state MCL. The 

maximum concentration of lead (unfiltered) was in excess of the federal MCL. Bromomethane, 

benzo(a)anthracene, carbazole, chrysene, dibenzofuran, and heptachlor were detected in less than 5 

percent of the samples collected. 
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Concentrations of iron (filtered and unfiltered) and copper (unfiltered) exceeded both COPC screening 

levels and the federal MCL. Aluminum (unfiltered) was detected at maximum concentrations in excess of 

the federal secondary MCL. Copper (unfiltered) was detected at maximum concentrations in excess of 

the federal MCL. However, aluminum, copper, and iron were not selected as COPCs; USEPA Region I 

does not advocate quantitative evaluation of exposure to these chemicals because the only available 

toxicity criteria for these chemicals are provisional reference doses based on allowable intakes rather 

than adverse effect levels. Sodium was detected at maximum concentrations in excess of the state MCL. 

However, sodium was not selected as a COPC because this chemical is considered to be an essential 

nutrient. Additionally, no screening criteria were available for calcium, magnesium, and potassium 

because these chemicals are considered to be essential nutrients. 

Maximum concentrations of benzene, bromodichloromethane, chloroform, tetrachloroethene, .toluene, 

total xylenes, 2-methylnaphthalene, benzo(a)anthracene, bis(2-ethylhexyl)phthalate, carbazole, arsenic 

(unfiltered), beryllium (unfiltered), chromium (unfiltered), lead (unfiltered), manganese (filtered and 

unfiltered), mercury (unfiltered), nickel (unfiltered), thallium (unfiltered), and vanadium (filtered and 

unfiltered) detected in groundwater samples exceeded the Connecticut remediation standards for 

groundwater protection. Groundwater protection criteria specific to GB designated groundwater are not 

available; therefore, the groundwater protection criteria applicable for GA or GAA designated groundwater 

are used to’ protect existing groundwater regardless of the classification. This approach results in a 

conservative screening level assessment. Howeve.r, copper was not selected as a COPC; USEPA 

Region I does not advocate quantitative evaluation of exposure to this chemical because the only 

available toxicity criteria for this chemical is provisional reference doses based on allowable intakes rather 

than adverse effect levels. 

Because groundwater eventually discharges to a surface water body (i.e., the Thames River), site-specific 

groundwater data were also compared to Connecticut remediation standards for surface water protection. 

Benzene, benzo(a)anthracene, chrysene, phenanthrene, arsenic (unfiltered), beryllium (unfiltered), 

chromium (unfiltered), lead (unfiltered), mercury (filtered and unfiltered), nickel (unfiltered), and zinc 

(unfiltered) were detected at maximum concentrations exceeding the surface water protection criteria. 

However, copper was not selected as a COPC; USEPA Region I does not advocate quantitative 

evaluation of exposure to this chemical because the only available toxicity criteria for this chemical are 

provisional reference doses based on allowable intakes rather than adverse effect levels. 

Maximum concentrations of total xylenes, bis(2-ethylhexyl)phthalate, arsenic, barium, beryllium, 

chromium, manganese, mercury, nickel, thallium, and vanadium in the Tank Farm overburden 

groundwater samples exceeded detected concentrations of these chemicals in unfiltered groundwater 
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samples from off-site residential wells. Conversely, the maximum detected concentrations of lead and ,- w 

zinc were less than the respective maximum concentrations detected in unfiltered groundwater samples 

from off-site residential wells. 

4.5.6 Decision Tree 

The general decision tree for the evaluation of sites is provided in Figure l-2. The evaluation of Sites 23 

and 9 using the decision tree approach is as follows: 

l Seven investigations have been conducted at the Tank Farm (Sites 23 and 9) by various Navy 

contractors between 1989 .and 1998. The information collected during these investigations is 

sufficient to describe the site and its physical characteristics. 

. 
l An evaluation of historical data indicates that certain portions of the site once posed a threat to 

human health and the environment. However, remedial actions have been completed to minimize or 

eliminate the threats. 

l The soil and groundwater contamination associated with the NEX Gas Station is currently being 

remediated by an AWSVE system. The BTEX plume from the NEX Gas Station extends into the 
f--x 

Tank Farm and this portion of the plume is also being remediated by the AS/SVE system. The 

system is currently active; however, no current data from the system and the groundwater monitoring 

program have been incorporated into the NSB-NLON EGIS database. Therefore, the current 

concentrations of BTEX are unknown. 

l A removal action was completed by the Navy in 1998. The contaminated soil and free-product that 

were identified at OT-8 in the Site Investigation of the Tank Farm were removed and disposed off-site 

during the action. Documentation of this activity was not available at the time of preparation of this 

report. The documentation will be obtained and summarized, in. the ,B,asev$de*.Groundwater, .OU RI 

report. 

l The nature and extent of contamination in the deep overburden and bedrock groundwater at the Tank 

Farm has not been characterized. Additional investigations should be completed to determine the 

extent of contamination in these two units. 
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4.5.7 Recommendations 

Seven investigations have been completed at the Tank Farm. Site 12 is located upgradient and within 

close proximity of Site 23 Tank Farm. As shown on Figure 4-3, a portion of the AS/SVE system for Site 

12 is located within Site 23 because the groundwater at both sites is hydraulically connected and 

contamination from Site 12 has impacted the groundwater of Site 23. Recent data from the AS/SVE 

system are not currently included in the NSB-NLON EGIS database and an evaluation of the recent data 

could not be completed. Therefore, the data should be incorporated into the database and an evaluation 

of the data should be completed during the Basewide Groundwater OU Rf. The data can be used to 

determine the current extent of contamination, contaminant fate, and risks for Site 23. 

Documentation of the removal action completed at OT-8 should be obtained and summarized in the 

Basewide Groundwater OU RI report. 

PCE has been detected at significant concentrations in the bedrock groundwater adjacent to the Tank 

Farm at the entrance to NSB-NLON. This contaminated groundwater could flow toward the Tank Farm 

because the bedrock slopes in the direction of the site. The CTDEP identified Fusconi Dry Cleaners as 

the source of the PCE. The dry cleaners will conduct further investigations to characterize the extent of 

contamination and produce a remedial action plan to address site issues. 

Recently, four bedrock wells were installed as part of the hydrogeologic study of the Tank Farm. The 

wells were used to determine the potentiometric surface in the bedrock and were not sampled. 

Therefore, it is recommended that these wells be sampled during the Basewide Groundwater OU RI. In 

addition, a limited number of deep overburden wells (i.e., wells screened just above the 

bedrock/overburden interface) should be installed and sampled during the Basewide Groundwater OU RI 

to determine the extent of contamination. It is also recommended that a select number of existing shallow 

overburden wells be sampled during the Basewide Groundwater OU RI. All groundwater samples 

collected during the RI should be analyzed for TCL VOCs, TCL SVOCs, TCL pesticides/PCBs, and TAL 

metals. 
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TABLE 4-1 

COPC SCREENING - SOIL SAMPLES 

SITE 8 - GOSS COVE LANDFILL(‘) 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 1 OF 4 

Analyte Frequency Minimum Maximum Range 95% UCL Maximum Concentration SSL State Select 
of Concen- Concen- of Sample Location Migration to Pollutant as 

Detection tration tration Nondetects Number Groundwater Mobility (GB) COPC? 

I I I I I I I I -(2) I (3) I (4) I 
VOLATILE ORGANICS (mg/kg) 
1 ,PDichloroethene (total) 1 l/37 1 0.024 JI 0.024 J 0.005 - 55 0.024 8TB9-0406 8TB9 0.410.7 12 N 
2-Butanon . .-. .- 1 RI39 - -,-- 1 cl WR -.--- 1 r-.17 _. .- J 0.01 - 110 0.12 8MW6D-0406 8MW6D 80 N 
4-M&k . ._.__. lyl-2-pentanone 1 2l39 1 0.007 Jj 0.19 , 0.01 - 110 0.19 8TB14-1214-D 8TBl4 14 N 
Acetone , .--_-..- 1 IO/39 1 0.053 1 23 Jf 0.01 -200 1 23 I 8TB8-1012 II . 140 Y 
Benzene -I l/39 1 0.003 J 0.003 JI 0.005 - 55 1 0.003 1110690-8MW2(10-12)I 8MW2S 1 0.03 0.2 N 
Carbon Disulfide 5139 1 0.002 J 0.005 Jj 0.005 - 55 1 0.005 1 8TBl4-1214 1 8TB14 1 32 140 N 

If!hlnmm~thsn~ I 1 nnn4 .ll n r-m nni - Iin . i O.OOA I AMW2D-0103 i BMW2D f - I 0.54 I N I 

-.*. .--- -.--. - -- 
Mnthvlnne Chloride 4139 1 0.057 Jf 38 

ITetrachloroethene 15139 1 0.001 JI 0.086 0.005 - 55 i 0.086 

SEMIVOLATILE ORGANICS (mglkg) 
19 4-~imnthvlnhnnnl I. 71.14 I ni4 .lf 0.16 Jf 0.35- 230 f 0.16 1 8TBiO-1820 1 8TB10 I 9 I 28 1 N 1 

. . .,-- -.--. - -- 

Trichloronthene 4139 1 0.001 JI 0.008 

t 
-, . I.. . . - . . . ‘I-“-“-’ -,- 1 -.. . - -..- - ---- --- 

7-Methvlnanhthalene 1 23134 1 0.029 Jf 40 1 0.35 -230 1 iI% I 8TB6-0809 1 8TB6 I I 56 1 N 1 

4:Methylphenol 9134 0.033 J 11 
Acenaphthene 27134 0.051 J 65 
Acenanhthvlene 1 a/34 0.025 J 11 Jf 0.35 - 230 I 11 I 8MW8S0002 I 8MW8S I - I 84 I 

- . ..-“.. ...-P . . . . - .-..- --.-. 
2-Methylphenol 1 3134 1 0.029 JI 3.4 J 0.35 - 230 3.4 8TB5-1416-D 
3.3’Dichlorobenzidine I l/34 I 15 I 15 0.35 - 230 15 103090-8TB2(6-8) 

0.35 - 230 11 8TB8-1012 
0.35 - 230 65 8TB6-0809 8TB6 570 I 84 1 N 

N ._ .- _.._ .._.. .-..- I --.-- I ----- -8 

Anthracene 1 30134 1 0.043 J 1 55 1 0.35 - 1.8 1 22.65 1 8TB6-0809 
Benzo(a)anthracene 34134 0.13 J 490 J - 76.25 8TB5-1416 
Benzo(a)pyrene 31134 0.15 J 44 0.36 - 230 14.10 8MW8S-0002 
Rnn7nih~fIllnrnnthann 33134 0.17 J 40 1.8-230 24.19 8MW8S-0002 8MW8: --. .-- \-,.. --.-.._ ..-..- --.-. 
Benzo(g,h,i)perylene 1 25134 1 0.097 JI 7.5 J 0.35 -230 7.5 8MW8S0002 
Benzo(k)fluoranthene 1 25134 I 0.099 JI 33 0.35 - 230 33 8MW8S0002 

\ I 

Rmvnir Ariri Y”, ,LVl” I .“I.. I sm I n n63 .rI 0.47 I 5600 N -,-. -.-- - - -. .- J 0.36 - 230 0.42 8TB12-0507 8TB12 400 1 
Bis(2-Ethylhexyl)phthalate 8134 0.12 J 31 0.15 - 230 31 8TB9-0406 8TB9 3600 WY 
Butylbenzyl Phthalate 2134 0.028 J 0.03 J 0.35 - 230 0.03 8TBl l-0002 8TBll 
Carbazole 23127 0.083 J 35 J 0.35 -230 35 8TB6-0809 8TB6 
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COPC SCREENING - SOIL SAMPLES 
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Analyte 1 Frequency 1 Minimum1 Maxim1 urn Range 95% UCL Maximum Concentration SSL State Select 

I of 1 Concen- 1 Concen- of Sample 1 Location Migration to Pollutant as 
Detection 

I 
tration 

I 
tration Nondetects 

I I 
Number 

I I 
Groundwater Mobility (GB) COPCV 

I (Q\ 1 (A\ ’ 1 

Di-n-butyl phthalate 
IX-n-nctvl nhthnlnta 

6134 1 0.02 JI 0.19 JI 0.35 
l/.?A 

I I nnsn .II fVi 

Phenol 6134 ._ 1 0.4 1 1600 JI 0.3! 
Pvretw F3Al.14 .I1 77 I : 

4,4*-DDE 19133 IO.0019 JI 1.2 
A A’-l-)nT I) A 

“.“” . 

Aroclor-1254 1 O/34 0.062 J 
Aroclor-1260 4132 0.18 J 0.5 , _.._. 
Dieldrin 7134 0.0042 J 0.13 JI 0.0034- 0.17 i 0.13 I 8TB6-0809 I8TB6 e 81 

:nfirin 
I 

.I” . “.““” ” “.“” 

I I nnnd5 .rI 

-..- . . ..-“.. -- 
Fndrin Ketone 

.-.-. -.--. - 
I ai I 0.005 Ji 0.b3 

I .” I..“. I.“. 

1 Yeptachlor Epoxide 
lethoxvchlor 

. .,“, “.““_ ” “.“” 

1 5134 1 0.0032 JI 0.092 
1 AI32 I 0.052 JI 1 



TABLE 4-l 

COPC SCREENING - SOIL SAMPLES 

SITE 8 - GOSS COVE LANDFILL(‘) 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 3 OF 4 

Analyte Frequency Minimum Maximum 
nf Cancen- Concen- 

Range 
of 

95% UCL I Maximum Cancel itration SSL State . Select 
I Samnln I Lncatinn Miaration to Pollutant as 

-*--#-.- 
Number 

I I 

2134 0.0021 JI 0.0034 J 0.0017 - 0.085 0.0034 8TB8-1012 1 8TB8 
gamma-BHC(Lindane) 2134 0.003 JI 0.0033 J 0.0017 - 0.085 0.0033 8MW8S-0002 1 8MW8S 
DIOXINWFURANS (mg/kg; 

Inrnn I I 19 lnnnic II nnnm .II nnnm I non78 I ap+iAic-n 1 RTRr; I I aalar. Y 
(“Ll”U I #IL , “.““I” v, “.““LV ‘, “.“““. -.---- _. -*-a-l I” Y , VlY” , _ ____ 

I 

INORGANICS (mglkg) 
t ._.. -- I ?,r)fiA i ClRl3 “““” ” .--- 

w 1 5126 1 5.2 I 43.3 .JI L- IAntimol 

IA rsenic I 34134 
CI^.:..... 8TB5-1416-D 
UcT’IyIwIII , Lll”7 , ” .L-. ..- ” . . - - - 0.76 8MW2D-0103 
nnmn I il/l~ I ii r; I 754 .I] 11.1 - 11.8 1 25.4 8TBlP 

~LdU~lllUIll , ,,,a, , “.JI %J, L”.I , v.d- 1.3 1 2.15 1 103090. 
I 

Calcium 
T\L”^-:* *.... 

1 34134 
I ?I”,?” F 1050 

Q5-a T 14400 
3QR II b,I,,“ll,,UEII , ..Ft,cl-r , “.” , L”” v, I 

P,.L.,.I, I as/an I a K I infi I 57.67 I in6 
I V.” I I - 

Copper 

I.- .- 
LeeKI 

h”~,......,.i, Irn 

l”lcll ,ya, I~.a~ 
Mercury 
Nickel 
-. 

1 34134 1 16.2 JI 14300 1705 110690-8MW2(10-12) 
0”lC.A 1 am-m I ,Qnnno J 139000 8TB8-1012 

- , kPtl0-r , “.Y , ““7” J 1241 8TB9-0406 
I QAIQA I i7in I min 3636 110690-8MW3(8-10) 

“7, “7 ,b” ” .““., 1080 110690-8MW2(10-12) 
31134 0.12 63.6 0.11 - 0.19 5.83 8MW5S-0103 
34/34 3.7 J 183 183 8MW6D-0406 

.n\ 

. .- 
6.5 

“allaululll , ~-r,“-I , IL.” Y, “7.” I 1 --.- 

7i”.r. I ‘2A19A 1 3AR .I1 7E;Rl-l I I 1993.4 (LA, ICI , V-n”7 , LT.” Y I”“” 

MISCELLANEOUS PARAMETERS(mg/kg) 

Total Organic Carbon I 717 1 3200 1 18000 1 1 12082 1 8MW8S-0002 I8MW8S 1 - I NW 
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,1 

1 Includes samples 08SBlOS10, 08SB9S06,08TB1608,08TB1608-D, 08TB1706, 08TB1812, 103090-8MW1(6-8) 103090-8TBl(4-6) 103090-8TB2(6-8), 
110690-8MW2(1 O-l 2) 110690-8MW3(8-lo), 110690-8MW3(8-10)-D, 110690-8MW4(4-6), 110690-8TB3(1 O-12), 8-SSOl-03, 8-SSO2-03, 8SSO3-03, 
8-SS03-03-D, 8MW2D-0103,8MW2D-0507,8MW5S-0103, 8MW6D-0103,8MW6D-0406,8MW6S-0406,8MW7S-0002,8MW7S-1416, 8MW8S0002, 
8TBlO-1820, 8TB11-0002, 8TB12-0507, 8TBl3-0406, 8TB14-1214, 8TBl4-1214-D, 8TB15-1113, 8TB4-0.52.5, 8TB4-0406, 8TB5-1416, 8TB5-1416-D, 
8TB6-0002, 8TB6-0809, 8TB7-0406, 8TB8-0.52.5, 8TB8-1012, 8TB9-0406. 

2 USEPA Soil Screening Levels (USEPA, May 1996). See Table 1-2 for futher details regarding surrogate and/or calculated values. 
3 CTDEP, 1996. See Table 1-2 for futher details regarding surrogate and/or calculated values. 
4 Contaminant of Potential Concern; Yes (Y) indicates that the maximum concentration exceeds one or more of the criteria; No (N) indicates that the maximum 

does not exceed any of the criteria. 
5 TCLP extraction followed by analysis for metals was also performed for the soil sample associated with the maximum concentration of this chemical. The resulting 

TCLP data indicate that pollutant mobility is not anticipated to be of concern for this chemical in the soil matrix in this area (i.e., this chemical was not detected in 
$ 
% 

associated TCLP leachates or was detected at concentrations less than the associated Connecticut pollutant mobility standard for GB areas and the federal toxicity 
characteristic regulatory level). 

6 USEPA Region I does not advocate quantitative evaluation of this chemical. 
7 Essential nutrient; not evaluated for COPC selection. ~ 
8 Not applicable for-COPC screening. 
- Not Applicable or Not Available. 

s 
0 
8 
Ii2 



TABLE 4-2 

COPC SCREENING - TCLP SOIL SAMPLES 

SITE 8 - GOSS COVE LANDFILL”’ 
NSB-NLON, GROTON, CONNECTICUT 

1 includes samples 13090~8MW1(6-8)-T, 13090~8TB1(4-6)-T, 103090-8TB2(6-8)-T, 110690-8MW2( 1 O-1 2)-T, 110690-8MW4(4-6)-T, 
110690-8TB3(1 O-l 2)-T, 8MW2D-0103-T, 8MW3(8-10)-D-T, 8MW3(8-10)-T, 8MW5S-0103-T, 8MW6D-0406-T, 8MW7S-1416-T, 8SD3-T, 

8; I ;“.,,,,‘r;< j- :: y’: 8 

f‘ 
/$ 

8TB4-0406-T, 8TB5-1416-D-T, 8TB5-1416-T, 8TB6-0809-T, 8TB8-1012-T‘ 8TB9-0406-T. 
_:7c ., ‘..~ .c.. “:, ..;. j & 

2 
:* i i t$.; .- ; :.“.~.*s‘~ _. 

2 CTDEP, 1996. 
3 Federal Toxicity Characteristic Regulatory Level (58 FR 46049). 

I, ,-,-&j e-3 
4 Contaminant of Potential Concern; Yes (Y) indicates that the maximum concentration exceeds one or more of the criteria; No (N) j& 

indicates that the maximum does not exceed any of the criteria. 3 



TABLE 4-3 

COPC SCREENING - GROUNDWATER SAMPLES - OVERBURDEN WELLS 

SITE 8 -GOSS COVE LANDFILL”’ 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 1 OF 3 

Analyte Frequency Minimum Maximum Range 95% UCL Maximum Concentration COPC Federal State State Remediation Offsite Wells Select 

of Concen- Concen- of Sample Location Screening MCL MCL Standards”’ Concentration as 
Detection tration tration Nondetects Number Level Groundwater I Surface Water Ranae COPC? 

rV6D I 190 - 400 I I ND 1 N 
w?, I 9m-l I - I - I !v=dl I I hl 

“-..“- , -..,.,-- - - 100/60 1 100 0 . 14100 1 ND 
121690-6MW3SI 8MW3l 130 700 700 700 580000 ND N Ethylbenzene 

Tetrachloroethene 
Toluene 

14127 1 J 120 IO 120 

C,L, , .,, ., ., .,.,- ( I --..-- -. . . . L L 

1177 I 5 .I/ in- inn I !i 121ASO-FIMWPS I AMWPS 

Acananhthana 

, “,L., , ” “VU .Y , 

I 17175 I n6 .iI II _iI m-m I I I ran 

Acenaphthylene l/25 0.7 J 0.7 J 10 - 50 0.7 ““..“V “I”I”.“V , 
Anthracene 6125 1 J 3 J 10-50 3 8GW3 
Benzo(a)anthracene 4125 0.6 J 4 J IO - 50 4 6GW3 

nc I A I ,n-cn A I 

I. 

--..-- 

8GW5S 



TABLE 4-3 

COPC SCREENING - GROUNDWATER SAMPLES -OVERBURDEN WELLS 

SITE 8 - GOSS COVE LANDFILL”’ 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 2 OF 3 

Analyte Frequency Minimum Maximum Range 95% UCL Maximum Concentration COPC Federal State State Remediation Offsite Wells Select 

of Concen- Concen- of Sample Location Screening MCL MCL Standards”’ Concentration as 

Detection tration tration Nondetects Number Level Groundwater Surface Water Range cope: 

(2) (3) (4) Protection Protection (6) (7) 
N 
Y 

-- _. . .._^ 

Aluminum 12125 1 36.6 1 53200 1 10 -85.5 1 63200 8GW7S 1 8MW7 I 15.4-3360 1 N’8’ 

..- 
Aluminum, Filtered ( 2/20 1 16.2 J1 9160 ) 10-30.9 1 9160 

I 

-.- 
1 25125 1 30.8 JI 1340 JI - 1340 I 8GW4-2 ---,.. 

I ,?m-l I I ,?R” I ~GW47illSS 1 AMW, .-_._. 
73 1 4 14~1 4 4 0.33 -0.41 N --. 

: Beryllium, Filtered 1120 1.6 -J 1.6 J 1 I 1.6 8GW7S DISS 
Boron 20120 59.4 3360 I Yuin I AGWBD I 

Boron, Filtered 20120 63.5 3530 
Cadmium 4123 2 J 8.1 1-z , OlYl”“C 

I 
Calcium 25125 30100 360000 - 

Calcium, Filtered 20/20 29900 294000 - 

I I I 121690~6MW28 BMWZS 1 I I I I I I 
J 26 10 _ 50 26 121890-8MW2S 8MW2S 1 2200 1 - 1 - 1 4000 1 92000000 I ND 1 N 

(Pyrene IO/25 ) 0.5 J 11 IO 50 11 8GW3 8MW3 1 110 1 - - I - I 200 1 110000 1 ND 1 N 

- - I 3110 - 46000 . 
I :-- 

48 I N”’ 

1 4.8-21800 1 N(8) 

I 



TABLE4-3 

Analyte 

COPC SCREENING - GROUNDWATER SAMPLES - OVERBURDEN WELLS 

SITE 8 - GOSS COVE LANDFILL(‘) 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 3 OF 3 

Frequency Minimum Maximum Range 95% UCL Maximum Concentration COPC Federal State State Remediation Offsite Wells 
of Concen- Concen- of Sample Location Screening MCL MCL Standards(‘) Concentration 

Detection tration tration Nondetects Number Level Groundwater Surface Water Range 
as 

COPC? 

-+?- 
N’9’ 

NW 

” 

(2) (3) I (4) I Protection Protection (6) 
Silver, Filtered 1 I20 3.5 J 3.5 J 2-3 3.5 8GW6D DlSS 8MW6D 18 100 I 50 I 36 12 
Sodium 25125 16700 7800000 - 6655279 8GW6D 8MW6D - 3160 - 97700 
Sodium, Filtered 19120 15600 J 5050000 774000 5050000 8GW5S2DISS 
Thallium 1 I25 10.2 10.2 1.2-4.3 
Vanadium 5123 1.1 136 Y 
Vanadium, Filtered 3120 1.1 50.2 1 - 5.6 50.2 8GW7S DISS Y 
Zinc 21125 5.4 4530 Y 
Zinc, Filtered 5120 1 1130 2 - 9.2 1130 8GW7S DISS Y 
TOTAL PETROLEUM HYDROCARBONS (ug/L) 

ITPH 1 111 I 1000 I 1000 1 1 1000 1 SW-BMW4 (95) 1 8MW4 1 - 1 - 1 - -1 08 NA Y 

1 Includes samples 08GWBS 03, OBGWBS DL, 121890-8MWiS. 121890-8MW2S, 121890-8MW3S, 121890-8MW4S, 8GWlS, 8GWlS DISS, 8GWiS2,8GWlS-2-D, BGWISZDISS, 8GWlS2DISSD, 8GW2D, 
8GW2D DISS, 8GW2D-2.8GW2D2DISS, BGWPS, 8GW2S DISS, 8GWLS2,8GW2S2DISS, 8GW3,8GW3 DISS, 8GW3-2,8GW32DISS, 8GW4-2,8GW42DISS, 8GW4S, 8GW4S DISS, 6GW4S DISS-D, 
8GW4S-D, 8GW5S, 8GW5S DISS, 8GW5S DISS-D, 8GW5S-2,8GW5S-D, 8GW5S2DISS. 8GW6D, 8GW6D DISS, 8GW6D-2,8GW6D2DISS, 8GW6S, 8GW6S DISS, 8GW6S2,8GW6S2DISS, 8GW7S, 
8GW7S DlSS. 8GW7S-2.8GW7S-2-D, 8GW7S2DISS. 8GW7S2DISSD. 8GW8S. 8GW8S DISS. 8GW8S-2.8GW8S2DISS. SW-8MW4 (95). 

2 Based on current USEPA Region Ill guidance (USEPA Region Ill, April 1, 1998). Tap Water Ingestion Value for noncarcinogens is based on a target hazard quotient of 0.1. Value for 
carcinogens is based on a cancer risk of lE-6. See Table 1-3 for further details regarding surrogate values. 

3 Maximum Contaminant Level. (USEPA, October 1996). See Table 1-3 for further details. 
4 Title 19, Health and Safety, the Public Health Code of the State of Connecticut, Chapter II Environmental Health. See Table 1-3 for further details. 

s 5 CTDEP, January 1996. See Table 1-3 for further details regarding surrogate and/or calculated values. 
6 Atlantic, July 1994. 
7 Contaminant of Potential Concern; Yes (Y) indicates the maximum concentration exceeds one or more criteria; Unless otherwise indicated, No (N) indicates the maximum does not exceed any 

of the criteria. 
8 USEPA Region I does not advocate quantitative evaluation of this chemical. 
9 Essential nutrient; not evaluated for COPC screening. 
10 Not applicable for COPC screening. 
- Not available or Not applicable. 
NA Not analyzed. 
ND Not detected. 

? 
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TABLE 4-4 

COPC SCREENING - GROUNDWATER SAMPLES - BEDROCK WELLS 

SITE 8 - GOSS COVE LANDFILL”’ 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 1 OF 2 

Frequency Minimum Maximum Range 95’ 

of Concen- Concen- of 
r 

Si 

Detection tration tration -Nondetects Number 1 I Level - I I p5FEiG 

)/o UCL Maximum Concentration COPC Federal State State Remediation Offsite Wells Select 

smole I Location Screenina MCL MCL Standard#’ Concentration. as 
ter I Surface Water Ranae COPC? 

1 I------- I I I I I 1 (2) I (3) I (4) I Protection- 1 ------- ----_ I Protection i ,‘~ 6 1 (7) 

VOLATILE ORGANICS (ug/L) 
1,2-Dichloroethene (total) II8 1 1 JI 1 JI lo-400 1 1 1 OBGWBD DL 1 8MW8D 1 5.5 1 70/100 170/1001 63 I 14000 1 ND 1 N 
2-Hexanone 118 I 49 JI 49 JI IO- 250 1 49 1 aGWaD-2 1 aMW8D 1 150 1 - 1 - 1 280 I ND 1 N 
_ .I^ I A,.,. 8, ,,,.A ,I d,-, *.n , nn,l I oo,L,on I Ok”\llO,-l I 47s-l I I I -IllA I Nrl 1 N 

Analyte 

110 LL" J LZ" J I"-41" LL" DU"Y0" 0l",""0" I .J," 1 - , I I"" I I I.V . . 

va 58 J 58 J IO-250 58 8GW8D-2 aMWaD I I - ’ I I Nil 1 N 

618 120 5600 3367 aGWaD-2 

2ia 3 J 25 IO-400 25 08GW8D DL 
,,^ ?,. I rn I .,? *no co or-\*ton 

..I 
I 

ND 1 v 
ND 1 Y 

, l”““” , l”“““, “U” I I 2 1 N 1 

L) 
* I 4 II 4 II cn I 1 I an\nran I RhlWRrl I 1annn I _ I - I 3finnrl I I ND 1 N 

59 3 1 Y 
09nnnnnn I Nil I N 

Acetone 
Carbon Disulfide 
Tetrachloroethene 
Trichloroethene 
Xvlenes. Total 

I.-J--- --’ --- 
SEMIVOLATILE ORGANICS (ugll 
Benzoic Acid l/L 1 

1; 

r)( 

1; 

“, .I” , , , VU..“” , “qII..“- .““11 , I ---“” 

Bis(2-Ethylhexyl)phthalate l/2 1 1 1 10 I 17 I 8GW8D I aMWaD ‘ : l l 

Phenol 112 1 0.8 J] 0.8 JI IO I 0.8 I aGW8D I 8MW8D 2200 1 - 1 - 1 4000 ,.I . . 

INORGANICS (ug/L) 

Aluminum 
Arsenic 
Barium 
Barium, Filtered 
Boron 
Boron, Filtered 
Cadmium 

1 212 
1 II2 

r&IL 
l/2 
l/2 
l/2 

5410 13700 J - 13700 8GW8D-2 
6.1 6.1 4.1 6.1 8GW8D-2 

1 212 I 117 182J - la2 aGWaD-2 t 
I 9/Q I nn c E;, 0 51 Q RGWl7l-l rllSS -7.” “I.” - - . . - - - - - 

74.3 74.3 51.4 
;4:3 

8GW8D 
58.4 58.4 44.8 58.4 aGWaD DISS 

1 J 1 J 2 1 8GW8D-2 

Calcium, Filtered 212 
Chromium 212 
Cobalt II2 

Copper 212 

Copper, Filtered II2 

Iron 212 

iron, Filtered l/2 
Lead 212 

Magnesium 1 212 

Magnesium, Filtered 
Manganese 
Manganese, Filtered 
Nickel 

212 
212 
212 
l/2 

Sodium, Filtered 1 212 
Vanadium ( 212 
7:-_ I *I” 

36000 1 40800 1 1 40800 I aGwaD I aMwa1 
mm7 I 35100 I 1 35100 1 8GV\‘Q” l-ME9 I Fth”WRl -_ _ _ _ - _ _ _ 

9.9J16.3J - -1-6.3 aGvvov-.= DlvlvyOU 
12.5 12.5 4 12.5 8GW8D-2 aMWaD 2; 

I”U I”” 
- - -Go 

30.9 71.3 71.3 8GW8D aMWaD 150 1300 - 1300 

IW8D 150 1300 - 1300 4.2 4.2 3 4.2 aGW8D DISS ak 
7870 19300 19300 8GW8D-2 aMWaD -1 - I - 1 48-21800 1 N’“’ 

99.5 J 99.5 J 17 99.5 aGwaD ~lss aMwaD 
19.5 49.6 J - 49.6 8GW8D aMWaD - --. 

10100 11600 11600 8GW8D-2 aMWaD - I 654-5810 I $9) 

5010 7320 7320 a@+,,&-, nlC.2 OLl\AlQl, I 1 N(9) 

lT?r, .I 767 757 RGWL, I YI”I.““Y “““V ” - - - - - 
5000 I 1 i 

V”” v, . . . , -. 

24.9 Ji 523 1 1 523 I8GWaD DlSSl aMwaD 
13 1 I 12.1 I IO I 12.1 I aGWaD-2 I aMwaD .-. I 

I I ii7nn 

I. 
-,. 

9 

:i 

_-.- 

..- _ 

“A.w 

..- 

Y  

_I 



TABLE 4-4 

COPC SCREENING - GROUNDWATER SAMPLES - BEDROCK WELLS 

SITE 8 - GOSS COVE LANDFILL”’ 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 2 OF 2 

Analyte 

Zinc, Filtered 

Frequency Minimum Maxipum Range 95% UC1 

of Concen- Concen- 
Detection tration tration Nondetects 

I I (2) 
8GW8D DISS 1 8MW8D 1 1100 

08GW8D 03 1 8MW8D 1 - 

State Remediation I Offsite Wells 

Standards@) Concentration 
Groundwater Surface Water Range 

Protection Protection (6) 
5000 123 

3-180 

NA 

NA 

NA 

NA 

1 Includes samples 08GW10S 01,08GWiOS DL, 08GW8D 03,08GW8D DL 08GW9S 01,08GW9S DL, 8GW8D, 8GW8D DISS, 8GW8D-2,8GW8D2DISS. 
2 Based on current USEPA Region Ill guidance (USEPA Region Ill, April 1, 1998). Tap Water ingestion Value for noncarcinogens is based on a target hazard quotient of 0.1. Value for 

carcinogens is based on a cancer risk of 1 E-6. See Table l-3 for further details regarding surrogate values. 
3 Maximum Contaminant Level. (USEPA, October 1996). See Table I-3 for further details, 
4 Title 19, Health and Safety, the Public Health Code of the State of Connecticut, Chapter II Environmental Health. See Table I-3 for further details. 
5 CTDEP, January 1996. See Table I-3 for further details regarding surrogate and/or calculated values. 
6 Atlantic, July 1994. 
7 Contaminant of Potential Concern; Yes (Y) indicates the maximum concentration exceeds one or more criteria; Unless otherwise indicated, No (N) indicates the maximum does not exceed any 

of the criteria. 
8 USEPA Region I does not advocate quantitative evaluation of this chemical. 
9 Essential nutrient; not evaluated for COPC screening, 
10 Not applicable for COPC screening. 
- Not available or Not applicable. 
NA Not analyzed. 
ND Not detected. 

. . 

_,J j 



TABLE 4-5 

COPC SCREENING - GROUNDWATER SAMPLES - OVERBURDEN WELLS 

SITE 15 - SASDA(‘) 

NSB-NLON, GROTON, CONNECTICUT 

Analyte 

PAGE 1 OF 2 

Frequency Minimum Maximum Range 95% UCL Maximum Concentration COPC Federal State State Remediation Offsite Wells Select 

of Concen- Concen- of Sample Location Screening MCL MCL Standards@’ Concentration as 

Detection tration tration Nondetects Number Level Groundwater Surf 
I’), 1% IAl Prntnrtinn Pr, 

ace Ranae I COPC?l 

I I I I I I I t , \-, I \-I I \-, I . ."."-..-.. , . .otection (6) I (7) I 
VOLATILE ORGANICS (ug/L) 

ICarbon Disulfide 1 1110 l 3 JI 3 JI IO I 3 l ISGWID 115~~1~1 100 I - I - I 700 I ND 1 N 1 
S,ZMl,,OLATlLF nPCAN,t-C ,,,“,I 1 _ “II....TI.I”Y ” ,a-, 

1 l/IO 1 1 JI 1 JI 10 I 1 1 15GW2S-2 115MW2S @ ,775 1 75 i 75 I 
AllO 45 10. I 45 i 15GWlD 115MWlC 

26000 ND Y 

, ,,I” , I Y, * “, , .__.. -- 
I I nr; .II n6 .rl in I 06 I 15GW3S l15MW3SI - I - I-I 200 

15.4 - 3360 4210 15GW3S 

2980 15GW2S2DISS 
3.6 15GW2S-2 
14.3 15GW3S2DISS 

42 

14 - 14.6 
3- 15 
17 - 1.5 r\,n,,,l”l,y, I II.UII” ., a_ , ..” , ..- 

Arcnnir I wn I 17 .]I 1.7 JI i-4:; I I.4 I 15GWlD-2 Il5MWlD “.“7 

2.8 - 183 
lGW3S DES I 15MW3S.1 260 : , I”,,” , L”.Y , ““.I , __.. .__.. -- -.-- . 

I t/in I 16 I 1 c, I 1 I 1 5 I15GW2S2DISSI 15MW: 

N 
Y 
Y 

N(g) 
~‘9’ 
N 
N 
N 

.- 
73.2 
62.3 

[Cadmium 1 5110 1 1.4 JI 5.3 I 1-2 I 3.2 

ICadmium, Filtered 

E % 
J 

2 5.5 

31900 

31100 
5.9 
?A 

2/l 0 

lO/lO 

1000 
4/10 

r 
I-3 

? 
II1”IIII”III, 1 ll,cTlC” , LII” , V. I , “.- , __. .__.. ._-- -- 

ddt I win I I I .II Inn I 1-83 I 6.7 I 15GW2S-2 115MW2SI 220 Cl”““,. -,.- , . . - _. - , 
i- 10.6 -9 

I I I 
Cobalt, Filtered 1 4/10 I 3.5 I 9 1 I I 15GW2S2DISSI 15MW2S 1 220 1 - 1 - I 420 1 1 N 

I 4-m I _ I I AR I 1 fi-3tfin I Nt8) 1 5/10 1 2.4 JI 12.8 1 1-2 1 12.8 1 15GW2S-2 I l5MW2SI 150 
1 1 7110 1 2.3 J] 11 2 1 6 115GW2S2DISSI 15MW2S 

tered IO/IO 1 2160 1 9340 9340 1 15GWlD DlSSl15MWlD 
^ I _ . . . . .^ ̂  Magnesium, Fill 

Manganese 1 lO/lO I 27.4 I 3080 I I 3080 I 15tiw3S 11SMWYS 
Manganese, Filtered 1 10110 1 26.9 1 3080 1 I 3080 1 15GW3S DISS 115MW3S 3I 

Nirltnl l.I”I\YI I l/In I in6 .II infi .rl ,,,_ .“.” _, .-.- -, in-17 I 10.6 I 15GW2S 115MW2SI 73 100 100 100 880 5 
- 

17.5 N Y”n 
Nirknl Filtemd I i/in I ina I 10.8 I y-1’; I 10.6 I15GW2S2DISSI 15MW2SI 73 100 100 100 880 N 
,..“,\“., . ,,.-*“” .- .-.- 
Potassium 

1 IO/IO I ii.i;Q 1550 JI 7020 1 1 5571 1 15GWID IIBMWIDI 7m - - I 79nn 
N’9’ 

gL& 
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TABLE 4-5 

COPC SCREENING - GROUNDWATER SAMPLES-OVERBURDEN WELLS 

SITE 15 - SASDA(‘) 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 2 OF 2 

Analyte Frequency Minimum Maximum Range 95% UCL Maximum Concentration COPC Federal State State Remediation Offsite Wells Select 

of Concen- Concen- of Sample Location Screening MCL MCL Standards”’ Concentration as 

Detection tration tration Nondetects Number Level Groundwater Surface Water Range COPC? 

(2) (3) (4) Protection Protection (6) (7) 

Potassium, Filtered IO/IO 1500 J 6640 5321 15GWlDDlSS 15MWID - - NW 

Selenium 1110 3 J 3 J I-2 3 15GWZS 15MW2S 18 50 50 50 50 I-4.1 N 

Silver 36 12 2 - 5.8 N 

Sodium 15GWlD-2-D 15MWlD - 3160 - 97700 N(Q) 

Sodium, Filtered 15GWlDDlSS 15MWlD - N(9) 

Vanadium 4110 1 J 9.3 J l-5 5.1 15GW3S 15MW3S 26 50 33.1 N 

Zinc lO/lO 2.9 J 453 453 15GW2S-2 15MW2S 1100 5000 1 - 

Zinc, Filtered 6/l 0 3.4 450 2 - 6.4 450 15GW2S2DISS 15MW2S 1100 1 5000 1 - 

TOTAL PETROLEUM HYDROCARBONS (ug/L) 

Oil & Grease 1 112 1 500 1 500 1 500 1 500 1 15GWlD I15MWlD) - I - I-l I I NA N(‘o) 

MISCELLANEOUS PARAMETERS (mg/L) 

Chemical Oxygen Demand l/l 11 11 11 15GWl S-2 15MWiS - NA N(‘o) 

Hardness as CaC03 10110 36 116 98 ISGWID 15MWiD - NA &to) 

Total Suspended Solids 212 5 17 17 15GWl S-2 15MWIS - NA N’lo’ 

1 Includes samples 15GWiD, 15GWlD DISS, 15GWiD-2, 15GWiD-2-D, 15GWlD2DISS 15GWlD2DISS-D, IBGWIS, 15GWlS DISS, 15GWlS2, 15GWlSPDISS 15GW2S, 15GW2S DISS, 
15GW2S-2. 15GW2S2DISS. 15GW3S. 15GW3S DISS. 15GW3S-2. 15GW3S2DISS. 15GW4S. 1 SGW4SDISS. 1 !iGW4S-2. 15GW4S2DISS. 

2 Based on current USEPA Region Ill guidance (USEPA Region Ill, April 1, 1998). Tap Water Ingestion Value for noncarcinogens is based on a target hazard quotient of 0.1. Value for 
carcinogens is based on a cancer risk of 1 E-6. See Table 1-3 for further details regarding surrogate values. 

3 Maximum Contaminant Level. (USEPA, October 1996). See Table 1-3 for further details. 
4 Title 19, Health and Safety, the Public Health Code of the State of Connecticut, Chapter II Environmental Health. See Table 1-3 for further details. 
5 CTDEP, January 1996. See Table 1-3 for further details regarding surrogate and/or calculated values. 
8 Atlantic, July 1994. 
7 Contaminant of Potential Concern; Yes (Y) indicates the maximum concentration exceeds one or more criteria; Unless otherwise indicated, No (N) indicates the maximum does not exceed any 

of the criteria. 
8 USEPA Region I does not advocate quantitative evaluation of this chemical. 
9 Essential nutrient; not evaluated for COPC screening. 
IO Not applicable for COPC screening. 
- Not available or Not applicable. 
NA Not analyzed. 
N-D Not detected. 
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TABLE 4-6 

COPC SCREENING - SOIL SAMPLES 

SITE 23 - TANK FARM (INCLUDING SITE 9 - OT-5 OILY WASTEWATER TANK)(‘) 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 1 OF 3 

/ 

Frequency 
of 

Detection 

Minimum Maximum Range 95% UCL Maximum Concentration SSL State Select ’ 

Concen- Concen- of Sample Location Migration to Pollutant 

tration tration Nondetects Number Groundwater Mobility (GB) CC%? 
(2) (3) (4) _ 

, 
VOLATILE ORGANICS (mg, /kg) 

. ._^ I ^ ^^^ I 
U.UUb J 

I __A,- II n-4 nnco 
2-Butanone U.Ul3 J u.u I - lJ.voo 

n n,c: 
“.“li) I -mcnin_nn I uhll In-in I ,.Jv”I”-“T ,II.“V IV, I 80 N 

- Benzene 0.002 J 0.0335 0.0011 - 0.08 0.0335 -----sB-2p T2S002-13 m---E---0.2 et 

Chloroform 1 I36 0.005 J 0.005 J 0.01 - 0.058 0.005 SWTB25-0910 SBiTW-25 0.E 
i I 1.2 w 

Chloromethane l/36 0.002 J 0.002 J 0.01 - 0.058 0.002 SWSO23-08 HNUS-23 - 0.54 i 

Ethylbenzene 4167 0.001 J 0.4 0.0011 - 0.16 
6136 0.003 J 0.009 J 0.005 - 0.058 

0.4 OT-S002-0204 OT-SO02 n-r_cnnn 

13 10.1 N 

0.009 n n4 4 OT-S004-lnq’ C,An-n + r-L 

n n3 1 C’ 
Methylene Chloride . ^^1_ . A ..A ,. fir” 

ITetrachloroethene 
IToluene 

CJLI I “,-u”“-r “.“L 

; 
.‘I 

l/36 1 0.011 JI U.Ull JI U.Ul - U.Uxi I lJ.UI I I JY~, u ,v-06 1 SBITW-10 0.06 N 
! ---. . ^^_ I 
1 7167 1 0.001 JI U.Ul 

I S.--AA -4.-s 
JI U.UUI I -U.lD I 

r-l n, 
“.” I 

I ClAITPn7-i3,A I cl3/-i-w-7 1 .zYYI”“,-Icl~ , “L 12 67 N 

j5 
_--. . I  ̂ ^_  ̂ a I a,%_.. nn* 

1 .().IJUl JI U.030 JI U.UU I I - V.L* I 
n ccc 
“.“cJ” 

I TOl-n9AAw ICR I , “I UcT-VV , ,,/~w-24 190 19.5 N ‘. 

/kg) _- ^^.^ , I I TATPI l-08 lSB/TW-111 - I 56 1 N “i 

I Uhll IQ-11 I - 1 N(5) ‘it:. 

t 
III.“” II 

UNI IS.34 -t a4 I I II.VV L-1 

-04 HNUS-24 12000 iOb r; z: : 
-04 HNUS-24 2 1 N ” 

-06 SBITW-9 8 WY 
jBenzo(b)fluoranthene 4136 1 0.031 JI 0.2 JI U.33 1 N - 3.a I U.L , ~vv&X4-04 HNUS-24 5 

. -.- . I ^I- nn n .I.- I C\h,CAOA r3A Llhll IC-9A Al-l b’ 
Benzo(g,h,i)perylene 2136 0.035 J U.15 J U.YS - i3.tl v. IO. 3VVa"L-r"~ I I II*""-L-r I I .- I 

4136 0.034 J 0.18 J 0.35 - 3.8 0.18 SwSo24 f-3” 
-v-f 

I Uhll IC-3A 
1 II”“” L-l 

I AQ 7” I 1 1 ; I 
Benzo(k)fluoranthene 
Benzoic Acid 2/l 2 0.033 J 0.044 J 1.7 - 2 0.044 OT-SOOl-( 1204 OT-SO01 400 56.00 i 
Bis(2-Ethylhexyl)phthalate 12136 0.072 J 0.26 J 0.25 - 3.8 0.26 OT-SOOI-( I204 OT-SO01 3600 11 N 
Butylbenzyl Phthalate 1 I24 0.041 J 0.041 J 0.35 - 3.8 0.041 SWTBlO -06 SB/TW-10 930 200 N 

Chrysene 5136 0.038 J 0.22 J 0.35 - 3.8 0.22 SWS024 “7 
-f-IA 

, 
l-IN1 I.$-34 N 

m mm .-v -a , 
ian 

-- 
0.96 

Di-n-butyl phthalate 8136 0.022 J 0.035 J 0.35 - 3.8 0.035 SWTBl3-07 1 SBITW-13 1 2300 ! 1 140 ii 
^^ I I 

Di-n-octyl phthalate 1 I36 0.037 J 0.037 J 0.35 - 3.8 0.037 SWTB14 -06 SB/TW-13 10000 I ZU 1 N 

Dibenzo(a,h)anthracene l/36 0.032 J 0.032 J 0.35 - 3.8 0.032 SWS024 .-04 HNUS-24 2 I(xT1Y a ue 

Dibenzofuran 
2136 0.17 J 1 J 0.35 - 0.93 1 no T4TBll-vo CRfrlAI-I 4 UUI I VW- I I I !iR I v 1.- 1” 

Diethyl Phthalate 3136 0.008 J 4 0.35 - 0.69 4 T4TBI l-08 SB/TW-1 1 470 1100 N 
Dimethyl Phthalate 2136 0.057 J 0.11 J 0.35 - 3.8 0.11 SWSO24-04 HNUS-24 - 14000 N 

Fluoranthene 6136 0.024 J 0.37 0.35 - 0.55 0.37 SWS024mn” Uhll IC-34 dmn !ia b’ 

Fluorene 3136 0.045 J 2 J 0.35 - 0.69 2 T4TBll-,, vu,, . . 8 , vv- 
-- I 

Indeno(l,2,3-cd)pyrene 2136 0.028 J 0.17 J 0.35 - 3.8 0.17 SWSO24-04 HNUS-24 14 I m;; 0 a. 
Naphthalene 2136 0.66 6.3 0.35 - 0.69 6.3 OT-S002-0204 OT-SO02 84 I 1 56 N 
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COPC SCREENING - SOIL SAMPLES 
SITE 23 - TANK FARM (INCLUDING SITE 9 - OT-5 OILY WASTEWATER TANK)(‘) 

NSB-NLON, GROTON, CONNECTICUT 
PAGE2OF3 . 

Analyte Frequency Minimum Maximum Range 95% UCL Maximum Concentration SSL State Select 
of Concen- Concen- of Sample Location Migration to Pollutant 

Detection tration tration Nondetects Number Groundwater Mobility (GB) C:iC? 
,r)\ I’)\ ‘A\ \L, \ 1 

4”o 
I I 

Phenanthrene 7136 0.022 J 3.2 J 0.35 - 0.55 3.2 T4TBl l-08 SB/TW-11 - rl 
Pyrene 7136 0.028 J 0.39 0.35 - 3.8 0.39 SWSO24-04 HNUS-24 4200 40 N 
PESTlClDESlPCBs Ima/ka\ 
4,4’-DDD 3133 0.0044 J 0.017 J 0.0037 - 0.042 0.017 OT-S003-0204 OTS003 16 
4,4-DDE 5133 0.0044 J 0.044 0.0037 - 0.042 0.044 SWSO24-04 HNUS-24 54 
4,4’-DDT 6l33 0.0047 0.11 0.0037 - 0.042 0.11 SWSO24-04 HNUS-24 32 
Aloha-Chlordane II23 0.0053 0.0053 0.0018 - 0.0035 0.0053 SWSO23-08 HNUS-23 10 
CIlUllll ,130 “.““3” “.““J” , “.““31 - “.“LtL “.““JD 3”YJ”LLt-“Lt rilY”3-LLt “.LtL 
En&in Aldehyde 1 I33 0.0047 0.0’047 1 0.0035 - 0.042 0.0047 SWSO23-08 HNUS-23 ; 0.42 Li 
Endrin Ketone 1 I33 0.0067 O.OOfi7 I. I n nm7- n 047 -.--I. 1.1 .- n fIrIf -.-__. swsn74-n4 -..---. 1. HNI IS-34 . . ..-- -. 1 I n 47 -. .- 

I 
N 

Gamma-Chlordane II33 0.0022 0.002L 9’) I 1 nnn4o-nn99 V.“” I” - “.“LL 1 0.0022 1 SWSO23-08 1 HNUS-23 1 lb I 0.066 1 i 
INORGANICS (mg/kg) 

.. Aluminum 1 36136 1 2510 1 17300 1 9115 1 OT-S004-1921 1 O-t--Snn4 1 I N(6) 1 

Antimonv I U/36 I 0.61 I 149 I A/l3-/I I 4/i Q I l-A cnna-nn 

I Arsenic 
IBarium 
Beryllium 

-. -- 
31136 
36136 
20136 

1 
16 

0.25 

..” 

10.9 
145 
0.6 

“.-rL - -7 

0.89 - 1.3 

0.23 - 0.52 E 
-. ---. 

4-r.” I -T”“““-“-r HNUS-8 ‘i 
3.0 SWTB27-13 SBITW-27 Y 
63 OT-S004-1921 OT-SO04 1,600 200 N 
0.6 OT-S004-1921 OT-SO04 63 0.8 N 

ICadmium ! l/36 1 0.58 1 0.58 1 0.21 - 0.53 I 0.5t 3 1 OT-S003-1719 1 OT-SO03 1 8 ! 1 1 N 
Calcium 36136 445 7120 - 2816 OT-S003-1719 OT-SO03 - I 1 Nt7) 

Chromium 35136 6.3 30.7 4.3 16.0 OT-SOOl-2022 OT-SO01 - UY @ 

Cobalt _ 35136 1.3 8.8 0.52 5.1 OT-S004-1921 OT-SO04 - 84 N 
Copper 35136 4.5 80.1 1.8 20.4 OT-S003-1719D OT-SO03 - 260 N(6) 

’ Cyanide 4124 0.18 6.4 0.12 0.26 - 6.4 SWTB09-06 SBITW-9 40 40 N 
Iron 36136 2170 24000 12004 OT-S004- 192 1 OT-SO04 - N(6) 

Lead 36136 1.4 85.1 85.1 SWTB28-0607 SBiTW-28 - OY 

0.11 - 0.26 SWTB28-0607 SB/TW-28 
SWTB26-1011 SB/TW-26 130 y;Y 

Potassium 31136 177 5900 825 - 1440 2865 OT-S004-1921 OT-SO04 - N(7) 

Selenium 7136 0.53 3.6 0.45 - 0.93 3.6 SWTB25-0910 SBITW-25 5 10 N 
Sodium 28136 61.3 550 50.6 - 153 295.5 SWTB28-0607 SB/TW-28 - N(7) 

Thallium 7136 0.26 0.6 0.22 2.1 - 0.6 OT-S004-1921 OT-SO04 0.7 1 N 



TABLE 4-6 

COPC SCREENING - SOIL SAMPLES 
SITE 23 - TANK FARM (INCLUDING SITE 9 - OT-5 OILY WASTEWATER TANK)(‘) 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 3 OF 3 

Analyte Frequency Minimum Maximum Range 95% UCL Maximum Concentration SSL State Select 
of Concert- _ Concen- of Sample Location Migration to Pollutant 

Detection tration tration Nondetects Number Groundwater Mobility (GB) C:iC? 
(2) 

Vanadium 36136 7.3 49.8 23.6 OT-S004-1921 OT-SO04 6000 
Zinc 36136 9.9 64.9 33.8 OT-S003-1719D OTS003 12000 
TOTAL PETROLEUM HYDROCARBONS (mg/kg) 

~TPH 1 541121 1 .12.5 1 18500 1 lo-25 I 15950 1 FPTB07-07-D 1 GS-7 1 m Y 1 00 

1 Includes samples FPTBOI-09, FPTBOI L-08, FPTB02-09, FPTB02L-06, FPTB03-11, FPTB03L-04, FPTB04-08, FPTB04L-11, FPTB05-07, FPTBOG-d6, 
FPTB07-07, FPTB07-07-D, FPTB08-05, FPTB09-07, FPTBI O-09, FPTBl l-09, FPTBI 3-11, FPTBl+11, FPTBl5-10, FPTBl G-12, FPTB17-13, FPTBI 8-l 2, 

“7 

FPTBI 9-06, FPTB2O-12, FPTB21-14, FPTB22-08, FPTB22-08-D, FPTB23-19, FPTB24-19, FPTB25-10, FPTB26-14, FPTB27-08, FPTB28-09, FPTB29-08, .-- 
FPTBBI-11, FPTB32-12, FPTB33-12, FPTB34-06, FPTB35-06, FPTB36-07, FPTB37-07, FPTB38-11, FPTB39-10, FPTB40-11, FPTB41-08, FPTB42-11, _ wa, 
FPTB44-11, FPTB45-06, FPTB47-09, FPTB51-07, FPTB52-05, FPTB54-08, FPTB55-08, FPTB56-10, FPTB57-07, FPTB58-05, GS5SB04501, GS5SB04601, . ., -, 
GS5SB04701, LAS003-06, LAS004-05,0T-S001-0204,0T-S001-1820,0T-S001-1820D, 0T-S001-2022,0T-S002-0204,0T-S002-1719,0T-S002-1921, 

F 0T-S003-0204,0T-S003-1719,0T-S003-1719D, OT-S003-1921,OT-S004-0204,OT-S004-1719,OT-S004-192l,OT4SB04001, OT4SB04002,OT4SB04002-D, +, 

=1 OT4SB04201,OT4SB0430l, OT4SB04401, SWSO23-08, SWSO24-04, SWTB05-0910, SWTB06-0607, SWTB07-1214, SWTB09-06, SWTBl O-06, SWTBl2-06, ‘- 
_a- 

.:, 
SWTB13-07, SWTB14-06, SWTB15-08, SWTB16-06, SWTBl7-0506, SWTB18-08, SWTB18-08-D, SWTBIS-1011, SWTB25-0910, SWTB26-1011, 

.“,. .’ .i 

SWTB26-1011 -D, SWTB27-13, SWTB28-0607, Tl SO01 -02, Tl SOO2-02, Tl TBOI-07, Tl TB02-06, TlTB03-07, T2SOOl-04, T2S002-04, T2S002-13, T2S004-02, --..* ” 
T2S004-02-D, T2S005-04, T2TB04-07, T3S006-06, T2S007-06, T4S008-04, T4S009-04, T4TBl I-08, T5SOl o-04, T5SOl I-06, T5SOll-06-D, T6S005-04, :-- 

.- 

T6S006-04, T6S012-04, T6S013-04, T7S007-06, T7S014-02, T7S014-02-D, T7S015-04, T8S016-0608, T8S017-0406, T8S018-0608, T8TB08-0910, 
.- 

T8TB20-06, T8TB22-06, T8TB23-06, T8TB24-08, TOS008-04, TOS009-04, T9S020-04, TOS021-06, TOS022-10. 7 ,.r 
2 USEPA Soil Screening Levels (USEPA, May 1996). See Table l-2 for futher details regarding surrogate and/or calculated values. 
3 CTDEP, 1996. See Table l-2 for futher details regarding surrogate and/or calculated values. 
4 Contaminant of Potential Concern; Yes (Y) indicates that the maximum concentration exceeds one or more of the criteria: No (N) indicates that the maximum 

does not exceed any of the criteria. 
5 Criteria not available for this chemical. 
6 USEPA Region I does not advocate quantitative evaluation of this chemical. 
7 Essential nutrient; not evaluated for COPC selection. 
- Not Applicable or Not Available. 
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COPC SCREENING - GROUNDWATER SAMPLES - OVERBURDEN WELLS 

SITE 23 -TANK FARM (INCLUDING SITE 9 - OT-5 OILY WASTEWATER TANK)“’ 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 1 OF 3 

Analyte Frequency Minimum Maximup Range 95% UCL Maximum Concentration COPC Federal State State Remediation Offsite Wells Select 

of Concen- Concen- of Sample Location Screening MCL MCL Standar&? Concentration as 
Detectlon tration tration Nondetects Number Level Groundwater Surface Water Range COPC? 

(2) (3) (4) Protection Protection (6) (7) 

VOLATILE ORGANICS (q/L) 
1 ,l ,I -Trichloroethane 4137 2 J 4 J 10 4 HNUS23 DL HNUS-23 54 200 200 200 62000 ND N 

1 ,I -Dichloroethane 4137 4 J 5 J IO 5 HNUS23 021 HNUS-23/ 80 70 ND N 
HNUS23 02-D/ HNUS-23/ 

80000 ( ND 1 Y 
Nil I v 

-- .- 
4000000 1 ‘ND 1 Y 

I 7 I Y 

uvysene 
Di-n-but@ phthalate 
Dibenzofuran 
Diethyl Phthalate 

. . . 

Y 

ND Y 

,,L, “.I J “.I J IV-I”” “.l VI. I.““, \.a’*, , ..- 

IO/27 0.5 J 16 J IO-100 16 SWTW25 (95) SBiTW-251 370 - - 700 120000 ND N 

II27 9 J 9 J IO-100 9 SWlW07 (95) SBITW-7 w - - 26 ND Y 

2127 0.5 J 12 IO- 100 12 T4GW08 (95) HNUS8 1 2900 - * 5600 2400000 ND N 
1 im-lnn wmnnnn Nn N 

,  ““““____ ,  . -  

I 3700 1 ND 1 N 
I **nnnn I Nn 1 N 

~~110000 I ND 1 N 1 

PESTICIDESIPCBs (ug/L) 
IHeptachlor 1 II27 1 0.05 ) 0.05 1 0.05 1 0.05 1 SWTWO7 (95) 1 SSi-rW-7 

1 ..J 
:‘j 
J 
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COPC SCREENING - GROUNDWATER SAMPLES - OVERBURDEN WELLS 

SITE 23 -TANK FARM (INCLUDING’SITE 9 - OT-5 OILY WASTEWATER TANK)“’ 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 3 OF 3 

1 Includes SampIeS ERM-l (9% ERM-11 (95). ERM-13 (95) ERM-14 (95) ERM-15 (95) ERM-17 (95) ERM-IQ (Q5), ERM-2 (95) ERM-5 (Q5), HNUS22 02, HNUS22 DL, HNUS23 02, HNUS23 02-D. HNUS23 
DL,HNUS24 02, HNUS24 DL, HNUS24 DL-D,LATWO3(95), MW-II (95),OT-GWOl, OT-GWOI DISS,OT-GW02,OT-@A'O:! DISS,OT-GW03,OT-GWO3 DISS,OT-GWOL$,OT-GWO~ DISS,O,--@J,,,4-D, 
OT-GWOCD DISS, OT1lW02901 (96). OT1TW03001 (96), OTiTW03101 (96). OTlTWO3102 (96), DT3GWOO701 (96), DT3GWOO702 (96). OT3TWO32Ot (96) OT3TWO3301 (96) DT3TWO3401 (g6), 
OT4TW04001 (96) OT4TWO4201 (96) OT4TW04301 (96) OT4lW04301-D (96) OT4TWO4302 (96) OT4TW04401 (96), OT8TW03501 (96), OTt3TWC~3601 (Qfj), OT6TWO3701 (913, OTQTWQ~&J~ (9~3, 

OT6TW03901 (96) OT8TW04801 (96). SWGW23 (Q5), SWGW24 (9% SWTEMPlP (95) SWTWO5 (Q5), SWl-wOfj (95), SWTW07 (95), SWTWOQ (95), SWT',"/jO (95). SW,-WlO-D (95), 9'/~~13 (gs), 
SWTW14 (95), SWTW15 (95), SWTW16 (95), SWTW18 (95) SWTWlQ (95), SWTW25 (95), SWTW26 (95) SWTW27 (Q(j), SWTW26 (95) TtGWOt (95). TtGWOt-D (95) TlGW02 (95), TWJ/O~ (95), 
TITWOP (95) TITWOS (95) T2GW04 (95) T2GW05 (95) T2TWOi (95), T2TWO2 (95) T2TWO2-D (95) T2TWO3 (95), T2TW04 (95). T2-iwO4A (Q5), ,-3GWO6 (95), T3GWO7 (Qs), T3-i-WO5 (Q5), 
T3TW08 (95), T3lW08-D (9% T4GW08 (95), T4GWOQ (95) T4TW06 (95) T4TWll (95). T5GWtO (95) T5GWll (95), T5GWtl-D (Q5), T6GW12 (95). T&V13 (95), T7GW14 (95), -&'GWl5 (gfi), 
T7TW07 (9% T7TW08 (95), T8GW16 (95) TBGW16-D (95) T8GW17 (95) T8GW18 (95), TBTWOQ (95), T6TW20 (95) T8TW22 (95) T8TW23 (95), T8TW24 (95), TQGW20 (95). TQGW21 (95), 
T9GW22, (95). TQTWIO (95). TQTWI 1 (95). 

2 Based on current USEPA Region Ill guidance (USEPA Region III, April 1, 1998). Tap Water Ingestion Value for noncarcinogens is based on a target hazard quotient of 0.1. Value for 
carcinogens is based on a cancer risk of 1 E-6. See Table l-3 for further details regarding surrogate values. 

3 Maximum Contaminant Level, (USEPA, October 1996). See Table 1-3 for further details. 
4 Title 19, Health and Safety, the Public Health Code of the State of Connecticut, Chapter II Environmental Health. See Table 1-3 for further details. 
5 CTDEP, January 1996. See Table l-3 for further details regarding surrogate and/or calculated values. 
6 Atlantic, July 1994. 
7 Contaminant of Potential Concern; Yes (Y) indicates the maximum concentration exceeds one or more criteria: Unless otherwise indicated, No (N) indicates the maximum does not exceed any 

of the criteria.’ 
8 USEPA Region I does not advocate quantitative evaluation of this chemical. 
9 Essential nutrient; not evaluated for COPC screening. 
10 Not applicable for COPC screening. 
- Not available or Not applicable. 
NA Not analyzed. 
ND Not detected. 



18-t’ 

4 3rJV SNOLLVCIO~ MIlIlfl 
mw~ S3WVHl 

_.._... - 
. ..- . ..-... /-..-... . ..-...-...y.“-” .-... -... . ..-...-...-.-. 

3AO3 ssoo 

lfl3~33NNO3 ‘NOlOtlO ‘NOlN-BSN 
-llIjaNM ILAO3 SSO3-8 3l.E 

091 

1333 NI 3lV3S 

08 
II 3SVHd CINV NOlN-ESN 

NOLLVWtlOzlNI MIlIlfI 

XIOtia38 CJ3SOdX3 
NISVE H31V3 

CINV KlM3S WtlOlS -=WJS- 
3StlflO3ti31VM -‘..- 
*ON 3tdaima 

WlOlN03 3NIlSIX3 -Ol- 

110s 33VJtlf-E II 3SVHd 
3NIti08 110s I3a 

113~ 3~1tl0iIN0W I3a 
31dWVS UIV II 3SVHd 

31dWVS lN3W103S 
lV31301033 lVNOI.LIClClV II 3SVHd EaS/MS8* 

31dWVS lN3WIa3S trO/aNV r(JS/MS8* 
Kl.lVM 33VzklflS II 3SVHd 

3NklOE lS3l II 3SVHd 
113M 3NIUOlINOW II 3SVHd 

31dWVS EUVM 33VJklfE I 3SVHd 
E)NI&lOB lS3l I 3SVHd 

113M BNI~OIINOW I 3SVHd 



d/Z086 C C 

96/02/l - 0 ma - --sf-m~ M aav3 WI 

llpLl33NN03 ‘NOlOt ‘NOlN-BSN 
NOLlVlS SW X3N-ZT UIS 

113 13INva tram-aj 
lN3KWNVW S33tlflOS3tl 

lVlN3~NOklIhN3-WEI 
3833 aNV N3Itlf3,0-380 

t13M3S ------_--_ 

3NI-l 13fU -.-.-.-. - 

113M 3NItlOlINOP4 
axous3a 

/a3NOaNvav $ 
113M ~NIklOlINOW 

3NIlSIX3 t.jJ 



dlZ0861L 

I 
8wow1 - 0 ~38 - NI#IHB-sntd+i m aav3 ~2~03 

I I 
I 

I 

0 
‘Ail&l C-P I ‘ON ONIMVUa 

lflXl33NN03 ‘NOlOXl ‘NOlN-BSN I I I I 
I 

uva NOLl’i’lS 33INdS X3N V3w-a3H3S/lS03 

’ m3~V-i RU!aS NOUVICl3~3tl 
I 

I 
I 

, xva A8 03433H13 I 

ZIE 
I ‘Ot?%NOO 

‘w ‘SIIN we1 V~L b 
VW, -, -- ----- 

1 3iva ~8 twdtla] S33NIklZl3tl 1 OddV 1 ClYH3 1 Au 1 JI”“IJ”\~cl I -. 

‘ON EINMO 

I \ \ II \ \ / / 

1333 NI 3lV3S 

0’ 

3NIl 
NOIlWtllX3 tlOdVA -..-.*- 

3NI-l 3NI3WdS tlIV 

SlNIOd 1-g 
3NIlS31 tlOdVh 

113M 
NOI13VtilX3 tlOdVh ‘ii? 

113M 3NI3WdS tlIV ‘F 

Tllm3l 

n 

L- 
0 TVdS 

n 

I;EVdS&y 

My 86/E0/ I I bMP’t0wJSSBL :aV 



Rev. 1 

May 1999 

FORMER SPENT ACI 
STORAGE TANK 

1 $WzS PHASE II MONITORING WELL 
0 PHASE 1 TEST BORING 

FFS TEST BORING 

PHASE I SOIL SAMPLE 

PHASE II SEDIMENT SAMPLE 

---lo- EXISTING CONTOUR 
)1231 f3UlLDING No. 

- - ‘- WATERCOURSE 
-m-O- STORM SEWER AND 

CATCH BASIN 

SITE 15-SPENT ACID STORAGE 
AND DISPOSAL AREA 

NSB-NLON, GROTON, CONNECTICUT 

FORM CM0 NO. TtNUSJV.OWC - NOI Cl - 

119802/P CT0 0312 
4-87 



/------ -- 
I 489 

---L-J---- 
-3 

--7856 --- I 

- . ..UER NO. 
312 

A - rl SITE MAP 
SITE 18-SOLVENT STORAGE AREA 

(~UIU)ING 33) 
NSB-NLON, GROTON, CONNECTICIJT GJ 

2’ 
WA IRM CADD NO. TtNUS-AH.DWG - REV 0 - l/22/98 
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LEGEND 
8 Existing Well (Data included) 
@ Existing Well (Data not included) 
Q Not Existing Well (Data induded) 
(D Not Existing Well (Data not included) 
0 Not Existing Temporary WelllSdl Bating (Data included) 
0 Not Existing Soil Bwing (Data not included) 

Southern Region Boundary 

SITE MAP 
SITE 9 - OT-5 WASTE WATER TANK AND 

SITE 23 -TANK FARM 
NSB-NLON. GROTON, CT 

4-89 CT0 0312 
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5.0 SUMMARY AND RECOMMENDATIONS 

5.1 SUMMARY AND GENERAL RECOMMENDATIONS 

Existing data for 14 of the IRP sites (i.e., Sites 1, 2A, 28, 3, 4, 5, 7, 8, 9, 12, 14, 15, 18, and 23) at NSB- 

NLON were summarized and ,evaluated to determine the following: 

l If any base-wide groundwater contamination exists at NSB-NLON. 

l If any contamination exists in the soil, sediment, or surface water that could be a source of 

contamination to the groundwater. 

l If there are any data gaps in the existing database and if further investigations are warranted to 

address the data gaps. 

To complete the evaluation of existing data, NSB-NLON was separated into three regions (i.e., Northern, 

Central, and Southern). The regions were selected using topographic and hydrogeologic information so 

that groundwater in each region was generally isolated from an adjacent region. Historical investigations, 

physical characteristics, nature and extent of contamination, contaminant fate and transport, and 

historical HHRA information were summarized for each site. A screening level assessment was 

completed for the appropriate media (e.g., groundwater, soil, sediment, and surface water) at each site by 

comparing site-specific concentrations to screening level criteria. From the results of the screening level 

assessment, primary groundwater, soil, and sediment COPCs were chosen using selected criteria. 

Regional tag maps showing the concentrations of primary soil, sediment, and groundwater COPCs were 

prepared and used to determine if base-wide or regional groundwater contamination exists and to 

determine if contamination in the soil and sediment could potentially be acting as a source to the 

groundwater. 

The results of the screening level assessment and the tag map evaluation indicated the following: 

l Groundwater contamination exists in isolated, site-specific areas at NSB-NLON. 

l With the exception of Site 8 Goss Cove, Site 12 NEX Gas Station, and Site 23 Tank Farm, there is 

little correlation between primary soil and sediment COPCs and primary groundwater COPCs. 

l lnorganics were the only pervasive constituents detected in the groundwater at NSB-NLON. 

However, detected concentrations of inorganics appear to. be indicative of background conditions. 
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l Further investigations are recommended for the Northern Region (Area A Landfill, Area A Wetland, 

Area A Downstream, Bunker A-86, Torpedo Shops, OBDANE, and Area A Weapons Center), Central 

Region (Hospital Incinerators), and Southern Region [Goss Cove, SASDA, Solvent Storage Area 

(Building 33), and Tank Farm] to address data gaps. Detailed regional and site-specific 

recommendations are provided in the following sections. 

The following general recommendations are made in addition to the regional and site-specific 

recommendations. 
I 

l Currently, the only data available to evaluate background groundwater concentrations are the data 

collected from offsite residential wells. These data were collected from a variety of wells (overburden 

and bedrock) with different types of construction. The data have not been generally accepted by the 

regulators as representative of background groundwater conditions. Therefore, a limited number of 

unit-specific (overburden and bedrock) background wells should be selected and sampled to develop 

background groundwater concentrations for NSB-NLQN. I 

l Because of the isolated/site-specific nature of the groundwater contamination at NSB-NLON, regional ,,,.-...%, 

groundwater and contaminant fate and transport modeling is not recommended. However, site- 

specific groundwater and contaminant fate and transport modeling may be necessary to predict 

exposure point concentrations and clean-up times. Therefore, for the sites where groundwater 

modeling may be necessary, key groundwater flow and contaminant fate and transport modeling 

parameters should be collected during the Basewide Groundwater OU RI. 

l The primary COPCs at several sites are VOCs that tend to degrade via natural attenuation processes 

(i.e., BTEX or chlorinated solvents). Therefore, it is recommended that parameters indicative of 

natural attenuation be included on the analytical parameter lists for the Basewide Groundwater OU RI 

at those sites. 

l A comprehensive. round of water-level measurements should be collected in existing and newly 

installed overburden and bedrock wells at NSB-NLON. The water-level data should be used to 

update the existing base-wide overburden and bedrock potentiometric surface maps. This 

information will be useful for understanding groundwater flow conditions at NSB-NLON and for 

groundwater modeling if it is necessary. 
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5.2 NORTHERN REGION OF NSB-NLON 

The boundary of the Northern Region of NSB-NLON is shown on Drawing 2. The following IRP sites are 

located within the Northern Region. 

l Site 1 - CBU Drum Storage Area 

l Site 2A - Area A Landfill 

l Site 2B - Area A Wetland 

l Site 3 - Area A Downstream and OBDA 

l Site 4 - Rubble Fill Area at Bunker A-86 

l Site 5 - Hazardous Waste Storage Facility at Bunker A-85 

l Site 7 - Torpedo Shops 

l Site 14 - OBDANE 

l Site 20 - Area A Weapons Center 

Existing information for these sites was summarized and evaluated within this report. The following site- 

specific recommendations are made based on the results of the evaluation of the existing data: 

1 
0 Site 1 - CBU Drum Storaoe Area: The groundwater at this site will be monitored under the Area A 

Landfill Groundwater Monitoring Plan. No further action is recommended for the soil at this site. 

l Site 2A - Area A Landfill: A groundwater monitoring plan will be implemented at this site. The 

monitoring well network included in the groundwater monitoring plan should be sampled concurrent 

with the Basewide Groundwater OU RI and the results should be evaluated within the RI. The 

analytical program for this site should be consistent with the final, approved Area A Landfill 

Groundwater Monitoring Plan. In addition, cap maintenance activities should be completed and 

access use restrictions should be imposed on the landfill. 

l Site 2B - Area A Wetland: Since the Area A Weapons Center may be the only remaining source of 

contamination at the Area A Wetland, a FS of alternatives should be completed for this site to 

evaluate a limited action effort consisting of a groundwater monitoring program and possibly 

access/use restrictions. One or more active remediation alternatives should be evaluated in the FS 

along with several limited action alternatives. 

The groundwater monitoring program for this site should be coordinated with the monitoring program 

that will be implemented at the Area A Landfill since that program,will included sampling points within 

, 
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the Area A Wetland at the interface with the landfill. The results of this sampling and analysis 

activities should be evaluated within the Basewide Groundwater OU RI. 

l Site 3 - Area A Downstream and OBDA: Additional sampling of the existing overburden and bedrock 

wells should be completed in the north-central and northwestern portions of the.site. The sampling is 

required to characterize the VOC contamination previously detected in these areas. The VOC 

contamination may be related to the Torpedo Shop’s leach field. Installation of additional monitoring 

wells (temporary and/or permanent) may also be required. Samples collected during the Basewide 

Groundwater OU RI should be analyzed for natural attenuation and contaminant fate and transport 

modeling parameters. 

In addition to the effort required for the VOC contamination, existing monitoring wells within the Area 

A Downstream site should be sampled and analyzed to verify that pesticides in the overlying soil and 

sediment are not impacting the groundwater. The groundwater samples should also be analyzed for 

TCL SVOCs and TAL metals to address the concerns brought up as a result of the screening level 

analysis. 

l Site 4 - Rubble Fill Area at Bunker A-86: This site will be monitored under the Area A Landfill 

Groundwater Monitoring Plan. The data collected from this program will be evaluated during the 
PD. 

Basewide Groundwater OU RI. No further action is recommended for the soil at this site, 

l Site 5 - Hazardous Waste Storaqe Facilitv at Bunker A-85: Since the Navy intends to remediate 

approximately 3,000 cubic yards of contaminated soil at the site as part of a RCRA closure plan, it is 

recommended that no further action take place at Site 5 under CERCLA. 

l Site 7 - Torpedo Shops: Additional soil and groundwater (overburden and bedrock) sampling should 

be conducted to verify the nature and extent of the VOC contamination previously detected at this 

site. Additional monitoring wells should be installed and sampled as necessary to verify the extent of 

contamination. The VOC contamination is most likely related to the leach field at this site. Samples 

collected during the Basewide Groundwater OU RI should be analyzed for natural attenuation and 

contaminant fate and transport modeling parameters. 

The additional soil and groundwater samples should also be analyzed for TCL SVOCs and TAL 

metals to address concerns brought up by the screening level analysis. Ammonium perchlorate 

should also be included for analysis for the groundwater samples because this compound may have 

been released as a result of maintenance activities on torpedoes. 
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l Site 14 - OBDANE: A removal action should be completed for the soil at this site in conjunction with 

the remediation at the Area A Downstream Watercourses site. Confirmation sampling should to 

completed following the removal action to verify that all contaminated soil at Site 14 has been 

removed. The existing overburden well should be sampled during the Basewide Groundwater OU RI. 

The sample should be analyzed for TCL VOCs and TAL metals. 

l Site 20 - Area A Weapons Center: Further groundwater sampling activities are recommended for this 

site during the Basewide Groundwater OU RI. Existing overburden and bedrock wells should be 

sampled and analyzed for TCL VOCs, TCL SVOCs, TAL metals, and ammonium perchlorate. The 

additional sampling and analysis will address concerns raised in this EDSR. A FS of alternatives 

should be completed for the soil and sediment to determine if these media are a source of 

contamination for the Area A Wetland. 

5.3 CENTRAL REGION OF NSB-NLON 

The boundary of the Central Region of NSB-NLON is shown on Drawing 2. Site 16 - Hospital Incinerators 

is the only IRP site located within the Central Region. Existing information for this site was summarized 

and evaluated within this report. The following site-specific recommendations are made based on the 

results of the evaluation of the existing data: 

l Site 16 - Hospital Incinerators: A preliminary Site Investigation should be conducted at this site. 

Limited soil and groundwater sampling should be completed during the Site Investigation. The 

analytical program for this site should include TCL VOCs, TCL SVOCs, TCL pesticides/PCBs, TAL 

metals, and dioxins. Soil samples should also undergo SPLP extraction followed by analyses for TCL 

PCBs and TAL metals. 

5.4 SOUTHERN REGION OF NSB-NLON 

The boundary of the Southern Region of NSB-NLON is shown on Drawing 2. The following IRP sites are 

located within the Southern Region. 

l Site 8 - Goss Cove Landfill 

l Site 12 - NEX Gas Station 

l Site 15 - Spent Acid Storage and Disposal Area 

l Site 18 - Solvent Storage Area (Building 33) 

l Site 23 - Tank Farm (including Site 9 - Oily Wastewater Tank) 
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Existing information for these sites was summarized and evaluated within this report. The following site- 

specific recommendations are made based on the results of the evaluation of the existing data: 

./--% 

l Site 8 - Goss Cove Landfill: Existing overburden wells should be sampled during the Basewide 

Groundwater OU RI to provide baseline information for the forthcoming groundwater monitoring 

program. The samples should be analyzed for TCL VOCs, TCL SVOCs, TCL pesticides/PCBs, and 

TAL metals. 

l Site 12 - NEX Gas Station: The AS/SVE system that is currently active at this site should continue to 

be operated and monitored until the site is remediated. Existing data from the monitoring program 

should be incorporated into the NSB-NLON EGIS and evaluated during the Basewide Groundwater 

OU RI. 

l Site 15 - Spent Acid Storaqe and Disposal Area: Existing wells at this site should be sampled during 

the Basewide Groundwater OU RI. The groundwater samples should be analyzed for TCL VOCs, 

TCL SVOCs, and TAL metals to verify the effectiveness of the removed action and to provide 

information regarding contaminant concentrations at locations upgradient of the Tank Farm. 

,.-%* 

l Site 18 - Solvent Storaqe Area (Buildinq 33): A preliminary Site Investigation should be conducted at 

this site. Limited soil and groundwater sampling should be completed during the Site Investigation. 

The analytical program for this site should include TCL VOCs, TCL SVOCs, TCL pesticides/PCBs, 

and TAL metals. Soil samples should also undergo SPLP extraction followed by analyses for TCL 

PCBs and TAL metals. 

l Site 23 - Tank Farm (includinq Site 9 - Oilv Wastewater Tank): Information related to the removal 

action completed at OT-8 should be obtained and summarized in the Basewide Groundwater OU RI. 

Deep overburden wells should be installed adjacent to the existing bedrock wells. The bedrock wells, 

deep overburden wells, and a limited number of shallow. overburden wells should be sampled and 

analyzed to determine the nature and extent of contamination. All groundwater samples should be 

analyzed for TCL VOCs, TCL SVOCs, TCL pesticides/PCBs and TAL metals. Samples collected 

during the Basewide Groundwater OU RI should also be analyzed for natural attenuation and 

contaminant fate and transport modeling parameters. 
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