Draft Feasibility Study

Solvents Recovery Service of New England, Inc.

Superfund Site
Southington, Connecticut

May 2005



Disclaimer

This document has been prepared pursuant to a government administrative order (U.S.
EPA Region 1 CERCLA Docket No. 1-97-1000) and has not received final acceptance
from the U.S. Environmental Protection Agency. The opinions, findings and conclusions
expressed are those of the authors and not those of the U.S. Environmental Protection

Agency.



DRAFT

Table of Contents

I 1 o Yo [V [od Ao o PP TP PR 1-1
1.1 Purpose and Organization Of REPOI ........ooiiiiiiiiiii ettt e e e e e e re e e e e e e enanes 1-1
1.2 Background INFOMMELION........couii ittt e ettt et e e e e s e e saab b e e e e e e e e e s e annnbneeaaeeeaannnes 1-3

1.2.1 General Site DESCIIPLON ... ...uuiiiiii et e e e e s s e e e e e e s s et e ereeaeeesaannraneeeaeeasans 1-3

1.2.2  Ar€a DESCIIPLONS ..uvviiiie e it e e e e s e ettt e e e e e e et e e e e e e e s ettt eeeeaeeessntaeaeeeeeeeaesnnnrareeeeeeeaasene 1-3

R B Y o S (N ST (= o 1153 (] Y SRR 1-5
2 T R = o] 112 @] o =T = L1 [0 1 SRS 1-5

1.2.3.2 Groundwater Containment and Treatment under NTCRA L1 and 2............cccceeeeee 1-7

1.2.3.3 Other NTCRA 1 and Related ACLVILIES ..........evviiiieiiiiiiiiie e 1-10

1.2.3.4  History of PUbliC INVOIVEMENT .........ccoiiiiiiiiiiiie e 1-11

1.3 Physical Setting Of tNE St ........coiiiiiiii et e e e e 1-12
1.3.1  REQIONAI GEOIOQY .. .eveeieiiiiiieiiite ettt et e e et e s e et e e e b e e 1-12

1.3.2  Study Area Overburden GEOIOQY...........uuuiiiiiiiiiiiiiii e e e 1-12

1.3.3  Study Area BedroCK GEOIOQY ......ccoueiiiiiiiiiiiiiiae ettt e e e 1-13

1.3.4  Study Area HYdrogeolOgy ..........ceeiiiaoiiiiiiiiieei ettt a e e s 1-13

1.3.5  Groundwater ClasSIfiCatiON...........coiiuiiieiiiiiiee et e e e s sbee e e e sbae e e e enees 1-14

IO J T €1 (01U g (o 1= 1= g U LT SRS 1-14

G T A (V0 VA AN (=T W B - 11 = Vo (=R PRS 1-15

1.3.8  Surface Water ClasSifiCatiON............cuiiiiiiiiie i 1-15

1.3.9  SUIMACE-WALET USE ....ooiiiiiiiiiii ittt ettt sttt e et e e s n b et e e st be e e e ennbeeeeenee 1-16

1.4 Summary of Remedial INvestigation ACHVILIES...........coiiiiiiiiiiie e 1-16
1.4.1  Nature and Extent of Contamination ...........ccccoviiiiiiiiiiire e 1-16
Ot o | PSPPSR 1-17

1.4.1.2 Overburden and Bedrock GrouNdWALEN ..............eeeeiieiiiiiiiiiiiieee e 1-17

IO N N o I o 1Y PP 1-17

1.4.1.4 Surface Water and SedIMENT .........oc.uuiiiiiiiai e 1-18

1.4.2 Contaminant Fate and TranSPOM.........cccuiiiiriiee e et e e e s s s e e e e e s ar e e e e e e s e s sanrraaeeeee s 1-18
0 S R S o | PO 1-18

1.4.2.2 Overburden and Bedrock Groundwater ..............cccuveiiiiiieeiiiiire s 1-19

1.4.2.3  NAPL ZONES ...ttt e e e s e e e e e e e e e e 1-20

1.5 1994 Baseline Risk Assessment and 1999 Risk Assessment Update..........ccccccevvveeveivcciiieneneeeennnns 1-20
151 Human Health RISK.......coiuuiiiiiiiieiii et s 1-20

1.5.2  ECOIOQICAI RISK....cciiitiiieiiiiie ettt ettt e e st e e e et e e e e e b e e ennbeas 1-26

1.6 Summary of Post-RI Investigations and ACHVILIES ............eeieiiiiiiiiiiiiee e 1-29

2. Identification and Screening of TEChNOIOQIES .......cvvveiiiiiiiiiiiiiiiiiiiieiiev e 2-1

2.1 Potential Applicable or Relevant and Appropriate Requirements (ARARS) .......cccovvevveeeeiiiiciiieeeeeeenn, 2-1
2.1.1 Potential Chemical-Specific ARARS and TBCS......cccuviiiiiee et seinreen e 2-1
2.1.2 Potential Location-Specific ARARS and TBCS .......cccciiiiiieeiicciiiieece e rnreene e 2-1
2.1.3 Potential Action-Specific ARARS aNd TBCS ........coccuiiiiiieie e ieiiieeie e e s s ssteee e e e e e e snnreeneeee s 2-2
2.1 4 ARAR WAIVEIS ...eeiieiiiiie ettt ettt ettt ettt ettt e e ettt e e ek e e e e sa ket e e e aabe e e e e anbbe e e s enbbeeeeanbeeeenteeas 2-3
2.1.5 Superfund Program EXPECIAtiONS..........cccuuiiiiiiee i iiiiieeer e e e s e sstieee e e e e e e e s st e e e e e e s e s nnnnrnaeeeees 2-3
2.2  Remedial ACtION ODJECHIVES........ooiiiiiiii it e et e e st bt e e s rab e e e s sabeeeasabeeeeeanes 2-4
2.2. 1 GrouNdWater RISK ........uciiiiiiiiiiiiiie et r e e e e e e e e e e e e st e e e e e e e e nnrareeeeeenans 2-4
2.2.2  Soil and Wetland SOil RISK............uuiiiiiiiiiiiiiiieee et r e e e e s s e e e e e s s snnrnreeeeaaeans 2-4
2.2.3 Sediment and Surface Water RiSK ..........cuuuiiiiiiiiiii e 2-4
2.2.4  Remedial ACHON ODJECLVES .......coiiii it a e e e b eeeaaaeeas 2-5
2.3 Preliminary Remediation GOAIS ............uueiiiiiiiiiiiie ettt e et e e e e e e s e e e e as 2-6
2.4 General RESPONSE ACHIONS ....uuuiiiiiee ittt e e e e e se et e e e e e et e s e e e e e e e e s s tateeeeaaeeesaasrtaeeeeeeeessasssreeeeeaeann 2-8
2.5 Areas and Volumes of Media to Which Remedial Action May APPIY ....uevveveeiiiiiiieeeeee e, 2-9



DRAFT

2.5.1 Operations Area/Railroad SOl ...........c.eeiiiiiiiiiiiii e 2-9
2.5.2  CIanCi PrOPEITY SOl .....eeiiiiiiiiiiiiiee ettt e st e et e e e s sbneeenaee 2-10
2.5.3  OVEIrDUIEN NAPL AlBa...ccii ittt ettt ettt e e e e e e s bttt e e e e e s e bbb eeeeeaaaeeaaanneees 2-10
2.5.4  OVerburden GrOUNAWALET ........co.uuiiiiiiie ettt ettt e e e e ettt e e e e e e e s e bbb aeeeeaa e e e e nnneees 2-11
2.5.5  BEATOCK NAPL ATBA.....ciiiiitiiieeiitiiee ettt e e e sttt e e e sttt e e e stae e e e staeeaeantbaeeeaasbaeeesssbaeaesanbaeaeesraeeenans 2-11
2.5.6  BedrOCK GrOUNUWALET ........veiieiiiiiiee ettt e stiee e e sttt e ettt e e s st ee e s ssbeeeessnbaeeessnbaeeeesntbeeeesnsbeeeenans 2-11
2.6 Identification and Screening of Technology Types and Process OptionS..........ccccccvveeeeeeviciivvieeeeeennn, 2-11
2.6.1 Identification and Initial Screening of TEChNOIOGIES ........ccceeeiiiiiiiiiiiiiie e 2-12
2.6.1.1 Technologies for Operations Area/Railroad Soil ............ccccoevcvviiiiieeee e, 2-12
2.6.1.2 Technologies for Cianci Property SOil ........cccccvviiiiiiieiiiee e 2-16
2.6.1.3 Technologies for Overburden NAPL Ar€a...........ccccuuveiieeeeiiiiiniieneeee e e sesinieeneeeee s 2-17
2.6.1.4 Technologies for Overburden GroUNdWALET ..............ceeiriiiieiiiiiiee e 2-21
2.6.1.5 Technologies for BedroCk NAPL Ar€a.........ccccuiiiiiiiiieiiiiiie et 2-24
2.6.1.6 Technologies for BedroCk GroUNAWALET ............coiiiuuiiiiiiiie et 2-25
2.6.1.7 Technologies Retained for Further Evaluation............ccccccooiiiiiiiiiiiiinininiiiiieeeenn, 2-28
2.6.2 Evaluation Of ProCeSS OPLIONS. ......cuiiiiiiiiiiiiiieei ettt e et e e e e e e e eee e e e e e e e eneeees 2-30
2.6.2.1 Operations Area/Railroad SOil............ccccuriiiiiiii it 2-30
2.6.2.2  CianCi Property SOil........ccccciuiiiiiiie e 2-34
2.6.2.3  OVErbUIdEN NAPL AFBa.....cciiuuiiieiiiiiieieiiete sttt e e sitae e e sttt e e s snbee e s s nnbee e e s sntbeeesanees 2-35
2.6.2.4  Overburden GrOUNAWALET ..........ccoiuuiiiiiiiiiie ittt 2-39
2.6.2.5  BedroCK NAPL AF & ......uuuiiiiiiiiie ittt ettt ettt sttt e e e nneee 2-42
2.6.2.6  BedroCk GroUNAWALET..........ccuuiiiiiiiiie it ebe e e 2-43
2.6.3 Technologies and Process Options Retained for Further Evaluation................cccceevniieeenne 2-45
3. Development and Screening of Remedial AIterNativesS............uuvevvevivveviiiiiiiiiiiiiiiiiieieraneen, 3-1
3.1 Assembly of Remedial AIEINALIVES .........couii it e e e e snb e e e e e e e as 3-1
3.1.1 Operations Area/Railroad SOl ...........eeeiiiiiiiiiiiiiie e 3-1
T O - T Tor I = (0] o 1= T 0 V8o | SR 3-1
0 I T @ V=T ¢ o T0 o [=T g AN AN o Y (T SR UPPPRR 3-2
3.1.4  OVErbUrden GrOUNGWALET .......ccoiiiuiieeiitiiie e ettt e ettt e et e et e e e sttt e e e s sbbe e e e s sabeeeessnbaeeessnbaeeeeans 3-2
0 I S = 1= To | o Tod QN T o I Y =T F PRSPPI 3-3
3.1.6  BedroCK GrOUNAWALET .........uviiee it ettt ettt et e et e e et e e e e st e e e e anbae e e s anbaeeesenee 3-3
3.2 Screening of Alternatives for Operations Area/Railroad Soil...........cccccoeiiiiiiiiiiiie e 3-3
0 77280 N V(o o1 1T o RS 3-3
3.2.2 Capping and INSttutional CONTIOIS..........ccoiiiiiiiiiiiie e 3-4
3.2.3 Excavation, Thermal Treatment (LTTD), Onsite Disposal, and Institutional Controls............ 3-4
3.2.4  Excavation, Physical Treatment (Soil Washing), Onsite Disposal and Institutional Controls 3-5
3.2.5 Excavation, Offsite Disposal and Institutional CONtrolS ...........oooiiiiiiiiiiiiinie e 3-6
3.3 Screening of Alternatives for Cianci Property SOil...........cccciiiiiiie i 3-7
e 5 R o 12 i o] o RSP UPPTPRRN 3-7
3.3.2 Culvert Removal/Drainage System Rerouting, and Excavation with Onsite Disposal............ 3-8
3.3.3 Culvert Removal/Drainage System Rerouting, and Excavation with Offsite Disposal ........... 3-9
3.4 Screening of Alternatives for the Overburden NAPL Ar€a .......cuieeiiiiiciiiiieeeee s ccceieee e e e e s snnnnveeeeeee s 3-9
1 70 T VT Y3 1T o SRR 3-10
3.4.2 Institutional Controls and Monitored Natural Attenuation ............ccceeevveee i 3-10
3.4.3 Hydraulic Containment, Institutional Controls and Monitored Natural Attenuation .............. 3-11
3.4.4 In-Situ Physical Treatment (Hydraulic Displacement) and Monitored Natural Attenuation.. 3-12
3.4.5 In-Situ Physical Treatment (Hydraulic Displacement) and Enhanced Bioremediation......... 3-13
3.4.6  In-Situ Physical Treatment (Hydraulic Displacement and Cosolvent Extraction) and Monitored
N F= L0 = VAN S (=] o TU = o o PP UPPTPPRP 3-14

3.4.7 In-Situ Physical Treatment (Hydraulic Displacement), Chemical Oxidation and Monitored
N F= L0 = VAN A (=] o TU = o o PSP PPOPPRR 3-15

3.4.8 In-Situ Thermal Treatment (Electrical Resistance Heating, and/or Thermal Conductive

Heating) and Monitored Natural AttenUAtioN ..........cc.vvvieiiee e 3-16
3.4.9 Excavation and OffSite DISPOSA........ceuieiiiiiiiiiiiiiie e e e e e e e e 3-17



DRAFT

3.5 Screening of Alternatives for the Overburden GrouNdWAaLEr ............cccvvieiieeeiiiiiiiiieieeee e 3-18
351 NOACHON oo 3-18
3.5.2 Institutional Controls and Monitored Natural Attenuation ................eeeiieirriiiiiiiieee e 3-19

3.5.3 Hydraulic Containment, Institutional Controls and Monitored Natural Attenuation of the
SeVEred VOC PIUME ...ttt ettt e e et e e e e e e e nannee e 3-20
3.5.4 In-Situ Biological Treatment and Institutional CoNtrolS.............cccccviiieie e 3-20
3.5.5 Supplemental Containment under Pumping ConditioNS............cccccuvireeeee e 3-21
3.6 Screening of Alternatives for BEAroCK NAPL AlCa ..........cccccuuiiiiiee it e e e scivree e e e e e e s snvananeee s 3-22
LG 20 R N o 12 i To ] o R ST R 3-22
3.6.2 Institutional Controls and Monitored Natural Attenuation .............ccceevriieieiiieeenniieee e, 3-23
3.6.3 Hydraulic Containment, Institutional Controls and Monitored Natural Attenuation .............. 3-23
3.6.4  NOACHON oo 3-24
3.6.5 Institutional Controls and Monitored Natural Attenuation ............cccceeveeee i 3-25

3.6.6  Hydraulic Containment, Institutional Controls and Monitored Natural Attenuation of the
SeVEred VOC PIUME ...ttt e e e st e e e e e e e e eanneeee 3-25
3.7 SCIrEENING RESUILS....cciiiiiieieee ettt ettt e e e e e s e s aa b bt e e e e e e e e e e babbe et e eaeeeaanbnbeeeaaaaaaas 3-26
Detailed Analysis of AILErNatiVES .....coooeeiiiii 4-1
4.1  Description Of EVAlUAION CHEIA .....ccciiiciriiieree e et e e s s s e e e e e e s s s st e e e e e e s s s e eeeeeeeeeesannrnneeees 4-3
4.2 Detailed Analysis of Alternatives for Operations Area/Railroad Soil ...........ccccceeeeiiiviiiiii e, 4-4
4.2.1  Alternative OAR-1: NO ACHON ...couveiiieiiiiie ettt sttt e e e e e snebeeesnnneeeas 4-5
4.2.2 Alternative OAR-2: Capping and Institutional CONtrolS ...........cccoovveiiiiiiiiniie e 4-5
4.2.3 Alternative OAR-3: Excavation, Offsite Disposal and Institutional Controls...............cccceee... 4-6
4.3 Detailed Analysis of Alternatives for Cianci Property SOl ............eueiiiiiiiiiiieee e 4-6
4.3.1  ARErNative CP-1: NO ACLION ...ciiiiiiiiite ittt e e et e e e e e e e s e snbbereeeaaaeeaaanns 4-7
4.3.2 Alternative CP-2: Culvert Removal and Excavation with Onsite Disposal ..........ccccccceviunnee 4-7
4.3.3 Alternative CP-3: Culvert Removal, Capping, and Excavation with Offsite Removal ........... 4-7
4.4 Detailed Analysis of Alternatives for Overburden NAPL Ar€a.........ccccccoviiiiiiieeeieeeeesciiiieeeee e e s 4-8
4.4.1  Alternative ONOGU-1: NO ACHON ...oiiiiiiiiiieiiiiiie ettt ettt e e e e ssbeeeessnsreeessnneeeas 4-8
4.4.2 Alternative ONOGU-2: Hydraulic Displacement and MNA .........ccoooiiiiiiieiee e 4-9
4.4.3 Alternative ONOGU-3: Hydraulic Displacement and Enhanced Bioremediation ................ 4-10
4.4.4 Alternative ONOGU-4: Hydraulic Displacement, Chemical Oxidation and MNA ................ 4-10
4.4.5 Alternative ONOGU-5: Thermal Treatment and MNA ..........ccccoeiiiiiiiiiiiiiiee e 4-11
4.4.6 Alternative ONOGU-6: Excavation and Offsite DiSPOSal..........cccoviuveiiiiiiiieiiiiieee e 4-12
4.5 Detailed Analysis of Alternatives for the Overburden Groundwater ............ccccceevvvviiiiiieeneeeee s, 4-13
451  Alternative OGW-1: NO ACHON c..coiieiiei ettt e e e e e e e sebbe e e e e e e e e s 4-13
4.5.2 Alternative OGW-2: Institutional Controls and MNA.............ccoiiiiiiiii e 4-14
4.5.3 Alternative OGW-3: Hydraulic Containment and MNA ... 4-14
45.4 Alternative OGW-4: Supplemental Containment (Contingent) .........cccccceveeeiiiiiiiiineeeee e e 4-15
4.6 Detailed Analysis of Alternatives for the BedroCk NAPL Ar€a..........cccoviiiivriiieeeeeiiiiciiieeee e e 4-15
4.6.1 Alternative NBGU-1: NO ACHON.......cuiiiiiiiiieiiiiie ittt e st e e e e e enees 4-16
4.6.2 Alternative NBGU-2: Institutional Controls and MNA ... 4-16
4.7 Detailed Analysis of Alternatives for Bedrock Groundwater ...........cccccoovvuviiiieeeeeeis e e e 4-16
4.7.1  Alternative BGW-1: NO ACHON ...ccoiiiiiieiiieee et e e e sieer e e e e e s e e snnnnaaeeeeeee e s 4-17
4.7.2  Alternative BGW-2: Institutional Measures and MNA...........ccccoeriiiiiiiiiiieee e 4-17
4.7.3 Alternative BGW-3: Hydraulic Containment and MNA ..........ccocciiiiiiniie e 4-18
Comparative ANalysis Of AITEINALIVES .......cooiiiiiiiiiieee e 5-1
5.1 Remedial Alternatives for Operations Area/Railroad SOil..........cccceeeiviiiiiiiiieee e 5-1
5.2 Remedial Alternatives for CiancCi Property SOil..........cccoiiiiiiiiiiiiie et ee e 5-2
5.3 Remedial Alternatives for Overburden NAPL Ar€a .........ccuuviiiiiiiee ittt e sieee et e e sraeee e 5-4
5.4 Remedial Alternatives for the Overburden GroUNAWALET.............eooiiiiiieiiiiiee e 5-6
5.5 Remedial Alternatives for NAPL in the Bedrock Groundwater UNit.............ccoovveeeiiiieeneiniiee e 5-8
5.6 Remedial Alternatives for the Bedrock Groundwater UNit.............coocuiiiiiiiiiiiiiiiee e 5-9



DRAFT

ST L= L= = A Lo =TT 6-1

A I E= A ) o] 0] 07/ 1 PP PO PP PP TPPPRPPPN 7-1

8. Glossary 8-1

Tables

Table 1-1a
Table 1-1b
Table 2-1
Table 2-2
Table 2-3
Table 2-4
Table 2-5a
Table 2-5b
Table 2-5¢
Table 2-5d
Table 2-6

Table 2-7
Table 2-8
Table 2-9
Table 2-10
Table 2-11
Table 2-12

Table 2-13
Table 2-14
Table 2-15
Table 2-16
Table 2-17
Table 2-18

Table 4-1
Table 4-2
Table 4-3
Table 4-4
Table 4-5
Table 4-6
Table 4-7
Table 4-8
Table 4-9
Table 4-10
Table 4-11
Table 4-12
Table 4-13
Table 4-14
Table 4-15

Summary of Chemicals of Potential Concern in Groundwater, Soil and Sediment
Summary of Substances in Groundwater and Soil that Exceed CT RSRs
Potential Chemical-Specific ARARs and TBCs

Potential Location-Specific ARARs and TBCs

Potential Action-Specific ARARs and TBCs

Summary of Principal Threats

Potential Soil Preliminary Remediation Goals

Selection of Soil Preliminary Remediation Goals

Potential Groundwater Preliminary Remediation Goals

Selection of Groundwater Preliminary Remediation Goals

Remedial Action Objectives, General Response Actions, Technology Types, and Process
Options

Initial Screening of Remedial Technologies and Process Options
Operations Area/Railroad Grade (OAR) Soil
Cianci Property (CP) Soil
Overburden NAPL Area
Overburden Groundwater
Bedrock NAPL Area
Bedrock Groundwater

Evaluation of Process Options
Operations Area/Railroad Grade (OAR) Soll
Cianci Property (CP) Soll
Overburden NAPL Area
Overburden Groundwater
Bedrock NAPL Area
Bedrock Groundwater

Detailed Analysis of Alternatives
Detailed Analysis — OAR-1: No Action
Evaluation of ARARs — OAR-1: No Action
Cost Estimate — OAR-1: No Action
Detailed Analysis — OAR-2: Capping and Institutional Controls
Evaluation of ARARs — OAR-2: Capping and Institutional Controls
Cost Estimate — Alternative OAR-2: Capping and Institutional Controls
Detailed Analysis — OAR-3: Excavation and Off-site Disposal
Evaluation of ARARs — OAR-3: Excavation and Off-site Disposal
Cost Estimate — Alternative OAR-3: Excavation and Off-site Disposal
Detailed Analysis — Alternative CP-1: No Action
Evaluation of ARARs — Alternative CP-1: No Action
Cost Estimate - Alternative CP-1: No Action
Detailed Analysis - Alternative CP-2: Culvert Removal and Excavation with Onsite Disposal
Evaluation of ARARs — Alternative CP-2: Culvert Removal and Excavation with Onsite Disposal
Cost Estimate — Alternative CP-2: Culvert Removal and Excavation with Onsite Disposal

iv



DRAFT

Table 4-16
Table 4-17
Table 4-18
Table 4-19
Table 4-20
Table 4-21
Table 4-22
Table 4-23
Table 4-24
Table 4-25
Table 4-26
Table 4-27
Table 4-28

Table 4-29

Table 4-30
Table 4-31
Table 4-32
Table 4-33
Table 4-34
Table 4-35
Table 4-36
Table 4-37
Table 4-38
Table 4-39
Table 4-40
Table 4-41
Table 4-42
Table 4-43
Table 4-44
Table 4-45
Table 4-46
Table 4-47
Table 4-48
Table 4-49
Table 4-50
Table 4-51
Table 4-52
Table 4-53
Table 4-54
Table 4-55
Table 4-56
Table 4-57
Table 4-58
Table 4-59
Table 4-60
Table 4-61
Table 4-62
Table 4-63

Detailed Analysis - Alternative CP-3: Culvert Removal and Excavation with Offsite Disposal
Evaluation of ARARs — Alternative CP-3: Culvert Removal,and Excavation with Offsite Disposal
Cost Estimate — Alternative CP-3: Culvert Removal and Excavation with Offsite Disposal
Detailed Analysis - Alternative ONOGU-1: No Action

Evaluation of ARARs — Alternative ONOGU-1: No Action

Cost Estimate — Alternative ONOGU-1: No Action

Detailed Analysis - Alternative ONOGU-2: Hydraulic Displacement and MNA

Evaluation of ARARs — Alternative ONOGU-2: Hydraulic Displacement and MNA

Cost Estimate — Alternative ONOGU-2: Hydraulic Displacement and MNA

Detailed Analysis - Alternative ONOGU-3: Hydraulic Displacement and EISB

Evaluation of ARARs — Alternative ONOGU-3: Hydraulic Displacement and EISB

Cost Estimate — Alternative ONOGU-3: Hydraulic Displacement and EISB

Detailed Analysis - Alternative ONOGU-4: Hydraulic Displacement, Chemical Oxidation and
MNA

Evaluation of ARARs — Alternative ONOGU-4: Hydraulic Displacement, Chemical Oxidation and
MNA

Cost Estimate — Alternative ONOGU-4: Hydraulic Displacement, Chemical Oxidation and MNA
Detailed Analysis - Alternative ONOGU-5: Thermal Treatment

Evaluation of ARARs — Alternative ONOGU-5: Thermal Treatment

Cost Estimate — Alternative ONOGU-5: Thermal Treatment

Detailed Analysis - Alternative ONOGU-6: Excavation and Offsite Disposal

Evaluation of ARARs — Alternative ONOGU-6: Excavation and Offsite Disposal

Cost Estimate — Alternative ONOGU-6: Excavation and Offsite Disposal

Detailed Analysis - Alternative OGW-1: No Action

Evaluation of ARARs — Alternative OGW-1: No Action

Cost Estimate — Alternative OGW-1: No Action

Detailed Analysis — OGW-2: Institutional Controls and MNA

Evaluation of ARARs — Alternative OGW-2: Institutional Controls and MNA

Cost Estimate — Alternative OGW-2: Institutional Controls and MNA

Detailed Analysis — Alternative OGW-3: Hydraulic Containment and MNA

Evaluation of ARARs — Alternative OGW-3: Hydraulic Containment and MNA

Cost Estimate — Alternative OGW-3: Hydraulic Containment and MNA

Detailed Analysis — Alternative OGW-4: Supplemental Containment (Contingent)
Evaluation of ARARs — Alternative OGW-4: Supplemental Containment (Contingent)

Cost Estimate — Alternative OGW-4: Supplemental Containment (Contingent)

Detailed Analysis — Alternative NBGU-1: No Action

Evaluation of ARARs — Alternative NBGU-1: No Action

Cost Estimate — Alternative NBGU-1: No Action

Detailed Analysis — Alternative NBGU-2: Institutional Controls and MNA

Evaluation of ARARs — Alternative NBGU-2: Institutional Controls and MNA

Cost Estimate — Alternative NBGU-2: Institutional Controls and MNA

Detailed Analysis — Alternative BGW-1: No Action

Evaluation of ARARs — Alternative BGW-1: No Action

Cost Estimate — Alternative BGW-1: No Action

Detailed Analysis — Alternative BGW-2: Institutional Controls and MNA

Evaluation of ARARs — Alternative BGW-2: Institutional Controls and MNA

Cost Estimate — Alternative BGW-2: Institutional Controls and MNA

Detailed Analysis — Alternative BGW-3: Hydraulic Containment and MNA

Evaluation of ARARs — Alternative BGW-3: Hydraulic Containment and MNA

Cost Estimate — Alternative BGW-3: Hydraulic Containment and MNA



DRAFT

Figures

Figure 1-1
Figure 1-2
Figure 1-3
Figure 1-4
Figure 1-5
Figure 1-6
Figure 1-7
Figure 1-8
Figure 1-9
Figure 1-10
Figure 1-11
Figure 1-12
Figure 1-13
Figure 1-14
Figure 2-1
Figure 2-2
Figure 2-3
Figure 2-4
Figure 2-5
Figure 2-6

Appendices

Appendix A
Appendix B
Appendix C
Appendix D
Appendix E
Appendix F

Appendix G

Appendix H
Appendix |

Appendix J
Appendix K
Appendix L
Appendix M
Appendix N
Appendix O
Appendix P
Appendix Q
Appendix R
Appendix S

Appendix T
Appendix U
Appendix V
Appendix W
Appendix X

Site Location Map

Study Area

Operations Area, NTCRA 1 Containment Area, and Former Cianci Property Map
Aerial Photograph - 1965

Aerial Photograph - 1980

Wetland Areas

Generalized Regional Geologic Cross Section

CT DEP Ground-Water Classification

RI Field Investigation Summary Map

Shallow Overburden Ground-Water Quality Screening Results
Middle Overburden Ground-Water Quality Screening Results
Deep Overburden Ground-Water Quality Screening Results
Shallow Bedrock Ground-Water Quality Screening Results
Deep Bedrock Ground-Water Quality Screening Results
Operations Area/Railroad Area

Cianci Property Soil Area

Overburden NAPL Area

Overburden Groundwater

NAPL in Bedrock Groundwater

Bedrock Groundwater

Overburden Investigation Field Results and Data Evaluation

Deleted

NAPL Delineation Pilot Study

Calculation of NAPL Volume and Mass in Observed NAPL in Overburden Groundwater Unit
Calculation of DNAPL Pool Volume

Simulation of Plume Migration in Fractured Bedrock Subject to Aqueous Phase Decay and
Source Zone Decay

Site Specific Assessment and Evaluation of Enhanced In Situ Bioremediation as a Remedial
Technology

Evaluation of Biodegradation Mechanisms for Site Chemicals

Hydraulic Displacement of DNAPL for Application at the SRSNE Site, Southington, CT
Human Health Risk Assessment Update

Supplemental Sediment Sampling

Interim Monitoring and Sampling Report No. 13

Supplemental Soil Sampling

Soil and Groundwater Database Regulatory Screening Results

Deleted

Application of Cosolvent Extraction for DNAPL Removal at the SRSNE Site, Southington, CT
SRSNE Feasibility Study Water Treatment System Alternatives Evaluation

Quantitative Assessment of Groundwater Remedial Alternatives

Evaluation of Potential Biological Impacts of Enhanced In Situ Bioremediation Following
Hydraulic Displacement

White Paper for In Situ Chemical Oxidation

Evaluation of Enhanced In Situ Bioremediation after In Situ Chemical Oxidation

White Paper for Thermal Technologies

Risks of Vertical Mobilization of DNAPL during Thermal Remediation

Evaluation of Enhanced In Situ Bioremediation Following Steam Treatment

Vi



DRAFT

1. Introduction

1.1 Purpose and Organization of Report

This Feasibility Study (FS) identifies and evaluates potential remedial alternatives for soil and groundwater that
contain chemical constituents at concentrations exceeding acceptable risk levels or regulatory limits at the
Solvents Recovery Service of New England, Inc. (SRSNE) Superfund Site (Site) in Southington, Connecticut.
The FS evaluates the remedial technologies identified and retained from the preliminary screening process
presented in the “Development and Initial Screening of Alternatives Report,” Appendix V of the Remedial
Investigation (RI) Report [Blasland, Bouck & Lee, Inc. (BBL), June, 1998]. The FS also evaluates a number of
additional technologies that have been further developed since the completion of the Rl Report. As required by
the National Oil and Hazardous Substances Pollution Contingency Plan (NCP), the FS concludes with a
comparative analysis of technically feasible and cost-effective remedial alternatives to address constituents
related to the SRSNE Operations Area that are present in environmental media at the Site.

This FS has been prepared in accordance with an Administrative Order on Consent (AOC) and Scope of Work
(SOW) for the second non-time critical removal action (NTCRA 2) and RI/FS between the United States
Environmental Protection Agency (EPA) and a group of potentially responsible parties (the Group), which
became effective on February 12, 1997 (EPA Region | CERCLA Docket No. 1-97-1000). This report has been
prepared based on EPA guidance, directives, and other publications including, but not limited to the following.

e Comprehensive Environmental Response, Compensation and Liability Act (CERCLA) of 1980, 42 U.S.C.
9601, as amended by the Superfund Amendments and Reauthorization Act of 1986 (SARA);

¢ National Oil and Hazardous Substances Pollution Contingency Plan (NCP), 40 CFR Part 300, March 8,
1990;

e Guidance for Conducting Remedial Investigations and Feasibility Studies under CERCLA, Interim Final,
October 1988;

This FS addresses the following areas of the Site:

“Operations Area/Railroad Soils™ that contain contaminant concentrations exceeding acceptable risk levels
or regulatory criteria;

e ““Cianci Property Soil” that contain contaminant concentrations that present potential ecological risks or
exceed regulatory criteria;

e groundwater and saturated glacial deposits (gravel, sand, silt and clay) in the “Overburden Groundwater”
aquifer that contain contaminant concentrations exceeding acceptable risk levels or regulatory criteria; and

e groundwater and fractured rock in the “Bedrock Groundwater” aquifer that contain contaminant
concentrations exceeding acceptable risk levels or regulatory criteria.

As discussed in the Rl Work Plan (BBL, November 1995) and detailed in the Rl Report (BBL, June 1998), and
the NAPL Delineation Pilot Study Report (BBL, December 2003), non-agueous phase liquids (NAPLS) have
been found in the overburden and bedrock aquifers at the SRSNE Site. NAPL is the primary long-term source
of contaminants that affects water quality at this site. As such, this FS also considers remedial technologies for
portions of the overburden and bedrock where NAPL has been observed. These areas are referred to throughout
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this document as the “Overburden NAPL Area” or “ONOGU”, and, “Bedrock NAPL Area” or “NBGU”,

respectively.

In accordance with applicable EPA guidance, this report is organized into the following sections:

Section

Purpose

Section 1 — Introduction

This section presents a summary of information from the RI report and subsequent
investigations regarding the site’s history, the nature and extent of contamination,
contaminant fate and transport, and the assessment of human health and ecological
risk.

Section 2 - Identification and
Screening of
Technologies

Section 2 presents applicable or relevant and appropriate requirements; remedial
action objectives; preliminary remediation goals and general response actions; and
estimates of the volumes of each medium of interest for which remedial action may
be required. In addition, this section identifies and screens representative remedial
technologies and process options for each medium of interest, and selects
potentially appropriate remedial technologies for further evaluation in the FS.

Section 3 — Development and
Screening of
Alternatives

This section provides a rationale for combining individual technologies into
applicable remedial alternatives for each medium of interest, and screens each
alternative on the basis of effectiveness, implementability, and relative cost.

Section 4 — Detailed Analysis of
Alternatives

Section 4 presents an analysis of each surviving remedial alternative based on a set
of evaluation criteria defined in the NCP.

Section 5 — Comparative Analysis

Section 5 provides a comparative analysis of remedial alternatives for each medium
of interest.

Section 6 — References

This section provides a list of supporting documents referenced in the FS.

Section 7 — Acronyms

This section lists and defines the acronyms used in the FS.

Section 8 — Glossary

This section provides definitions for technical and regulatory terms commonly used
in this report.

In addition, appendices which present detailed technical information in support of the FS analyses are included
in this report. These include the following:

Appendix B — Deleted

Source Zone Decay

Technology

Appendix A — Overburden Investigation Field Results and Data Evaluation

Appendix C — NAPL Delineation Pilot Study

Appendix D — NAPL Mass Estimate Calculation for the ONOGU

Appendix E — Calculation of DNAPL Pool Volume

Appendix F — Simulation of Plume Migration in Fractured Bedrock Subject to Aqueous Phase Decay and

Appendix G — Site Specific Assessment and Evaluation of Enhanced In Situ Bioremediation as a Remedial

Appendix H — Evaluation of Biodegradation Mechanisms for Site Chemicals

Appendix | — Hydraulic Displacement of DNAPL for Application at the SRSNE Site, Southington, CT
Appendix J — Human Health Risk Assessment Update

Appendix K — Supplemental Sediment Sampling

Appendix L — Interim Monitoring and Sampling Report No. 13

Appendix M — Supplemental Soil Sampling
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e Appendix N — Soil and Groundwater Database Regulatory Screening Results

e Appendix O — Deleted

e Appendix P — Application of Cosolvent Extraction for DNAPL Removal at the SRSNE Site, Southington,
CT

e Appendix Q — SRSNE Feasibility Study Water Treatment System Alternatives Evaluation

e Appendix R — Quantitative Assessment of Groundwater Remedial Alternatives

Appendix S — Evaluation of Potential Biological Impacts of Enhanced In Situ Bioremediation Following

Hydraulic Displacement

Appendix T — White Paper for In Situ Chemical Oxidation

Appendix U — Evaluation of Enhanced In Situ Bioremediation After In Situ Chemical Oxidation

Appendix V — White Paper for Thermal Technologies

Appendix W — Risks of Vertical Mobilization of DNAPL During Thermal Remediation

Appendix X — Evaluation of Enhanced In Situ Bioremediation Following Steam Treatment

1.2 Background Information
1.2.1 General Site Description

The SRSNE Site is located on approximately 14 acres of land along Lazy Lane in Southington, Hartford
County, Connecticut, approximately 15 miles southwest of the city of Hartford (see Site Location Map, Figure
1-1). The key areas discussed in the FS (see Study Area, Figure 1-2), include the following:

the SRSNE facility Operations Area;

the adjoining former Cianci Property;

the Town of Southington Well Field Property; and
The adjacent areas to the north, south, east, and west.

In this document, the term “site” refers to the SRSNE Operations Area and the Containment Area on the former
Cianci Property. “Offsite” refers to areas within the study area that are hydraulically downgradient of the
Containment Area, including the Town Well Field Property.

1.2.2 Area Descriptions

Each of the areas impacted by past SRSNE operations is briefly described below. A comprehensive
description of the study area background and physical setting for each area is included in the Rl Report, Sections
1 and 3 (HNUS, May 1994). Two of the areas, the Operations Area and the former Cianci Property, are still
owned by the Estate of Carlton Boll, the former owner of SRSNE, Inc. The Group performs required
investigative and remediation activities on the properties under an access agreement with the Estate.

SRSNE Operations Area

The SRSNE Operations Area comprises approximately 2.5 paved acres on a 3.7-acre lot in the Quinnipiac River
basin approximately 600 feet west of the Quinnipiac River channel (see Figure 1-3). The Operations Area is
bordered on the east (downhill) by the Boston and Maine (B&M) railroad right-of-way and the former Cianci
Property, to the north by Mickey’s Garage automotive repair shop, to the west (uphill) by the S. Yorski property,
and to the south by the Delahunty property, the Connecticut Light and Power (CL&P) electrical transmission
line easement, and the Town of Southington Well Field.

Much of the Operations Area is paved with asphalt and/or concrete and is completely enclosed with security

fencing. In July 1999, all above ground structures and miscellaneous equipment and debris were

decontaminated, demolished and disposed of offsite. Additionally, underground facilities including septic tanks,
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underground storage tanks, and underground utilities were abandoned through excavation and removal or by
pumping contents, cleaning and backfilling (septic and piping). Prior to the demolition activities, features of the
Operations Area included an office trailer, former operations building, former groundwater treatment system
control building, multiple above ground storage tanks, and two former concrete-surfaced drum storage areas.
The former structures and buildings are further described below.

Building 1
Building 1 was a single-story, 800 square foot modular building, reportedly used as the SRSNE office
building. It contained office equipment and miscellaneous supplies and documents associated with SRSNE
operations.

Building 2

Building 2 covered an area of approximately 750 square feet and was constructed of a concrete slab-on-grade
floor, framed wooden walls, and a wood-framed asphalt shingle roof. Building 2 was constructed in the early
1990s by Connecticut Department of Environmental Protection (CTDEP) to house a groundwater treatment
system, and was burned to the ground by vandals in October 1998. The remaining building debris has been
removed for offsite disposal.

Building 3

Building 3 was approximately 2,500 square feet and was constructed of a concrete slab-on-grade floor,
concrete block walls, and a wood-framed asphalt roof. The building was used as an onsite laboratory and as
office space.

Aboveground Storage Tanks (ASTSs)
Seven ASTs were identified on the property. Six of the seven were formerly associated with the solvent
recovery operations, and the seventh held fuel oil.

Former Process Equipment

Former process equipment, including a distillation column, pumps, and piping, was located immediately
south of Building 3. Miscellaneous process piping remained throughout the western half of the property
between the process equipment, ASTs, and Building 3.

Former Truck Unloading Area

The former truck unloading area is located south of the former process equipment area, and at one time was
the location of an unlined concrete slab-on-grade containment area approximately 60 feet long and 50 feet
wide. Product transfer piping and pumps were present along the western wall of the area.

Former Drum Storage Area

The former drum storage area is located directly southeast of the former truck unloading area and consists of
an uncoated concrete slab-on-grade containment area approximately 120 feet long and 40 feet wide. The
containment area was enclosed by a berm approximately 1 foot high, and had one sump (1.5 feet by 1.5 feet
by 1 foot deep). From approximately 1955 to 1991, day-to-day operations in this area included drum and
bulk storage solvent distillation and fuel blending.

Vandalism at the site had resulted in the destruction of the former treatment system building and damage to

other structures. Therefore, the existing buildings and above ground tanks were demolished and removed for
offsite disposal in July 1999.
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Former Cianci Property

The former Cianci Property is the 10-acre parcel immediately east of the Operations Area, across the B&M
Railroad right-of-way (see Figure 1-3). CTDEP purchased the B&M right-of-way in this area in support of
extending the Farmington Canal Heritage Trail, a rails-to-trails greenway, from New Haven to the
Massachusetts border (Draft Final Preliminary Reuse Assessment, EPA, 2003a). The Quinnipiac River borders
the eastern edge of the former Cianci Property. Lazy Lane is to the north, and the Town of Southington Well
Field borders the property to the south.

The former Cianci Property lot was occupied by the Cianci Construction Company from approximately 1969
through 1988 and was used for the storage of construction equipment and as a truck washing station. The
property was sold to SRSNE in June 1988. SRSNE did not use the Cianci property in their operations.

Southington Town Police Building

The Town of Southington police headquarters building, constructed in 2002, is located across Lazy Lane,
immediately north of the Cianci property.

Southington Well Field

The Town of Southington Well Field property consists of approximately 28.2 acres of undeveloped land south
of the former Cianci Property and southeast of the Operations Area (see Figure 1-2). The well field is bounded
to the east by the Quinnipiac River and to the south by the Quinnipiac River and Curtiss Street. The B&M
Railroad right-of-way and the Delahunty property border the western perimeter of the well field. The CL&P
easement runs northwest-southeast through the northern portion of the well field.

Town Production Wells No. 4 and 6 are approximately 2,000 and 1,400 feet south of the SRSNE property,
respectively. The Quinnipiac River divides the area between Wells No. 4 and 6. Production Well No. 6 is
accessible using dirt roads originating from Lazy Lane or Curtiss Street, while Well No. 4 is only accessible
from Curtiss Street. Production Well No. 4 was installed in August 1965 and provided drinking water to the
Town of Southington from July 1966 to December 1977. Production Well No. 6 was installed in April 1976 and
was pumped from May through October 1978, May through July 1979, and March 1980. The actual usage rates
of Wells No. 4 and 6 were considerably less than their design sustainable rates of approximately 700 and 1,400
gpm, respectively, which were determined based on pumping tests (Geraghty & Miller, September 1965;
Amory, November 1975). Except for the brief period of pumping at Well No. 6 in March 1980, Wells No. 4 and
6 have not been used for water supply since approximately 1979 due to the detection of volatile organic
compounds (VOCs) in their discharge water (HNUS, May 1994).

1.2.3 SRSNE Site History
1.2.3.1 Facility Operations

The SRSNE facility began operations in Southington in 1955 (ATSDR, 1992). From approximately 1955 until
the facility’s closure in 1991, spent solvents were received from customers and distilled to remove impurities,
and the recovered solvents were returned to the customer or sold to others for reuse. Aerial photographs of the
site from 1965 and 1980 are included as Figures 1-4 and 1-5, respectively. Site features visible in the aerial
photographs are also depicted on Figure 1-3. Based on a partial record of materials processed at the SRSNE
facility (excluding pre-1967 operations files, which were destroyed in a fire), SRSNE handled in excess of 41
million gallons of waste solvents, fuels, paints, etc. Approximately three to five million gallons of liquid wastes
and 100,000 pounds of solid wastes were processed annually at the SRSNE facility during this period of
operations (ATSDR, 1992).
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The liquid wastes processed at the SRSNE facility included unrecoverable or spent solvent-based fuels, spent
chlorinated solvents, spent non-chlorinated solvents, and waste oils generated from fuel-blending operations.
The spent solvents were brought to the facility in drums and in tank trucks and were typically distilled in a batch
process, so that clean solvents could be returned to individual customers. The facility processed approximately
170,000 gallons of other state-regulated wastes annually; including spent lubricating and hydraulic oils and
antifreeze. Waste liquids generated onsite included still-bottom sludge, contact and non-contact steam from the
distillation process, non-contact cooling water from the fuel-blending operations, water generated from an onsite
groundwater recovery system, boiler blow down generated from boiler steam condensate, and storm water
runoff (ATSDR, 1992). The facility also generated solid and hazardous wastes, including used gloves, rubber,
cloth, rags, plastics, and spent asphalt.

From 1957 to about 1967, the non-recoverable portion of distilled solvents, consisting of distillation or still-
bottom sludge, was discharged from the distillation columns into two unlined lagoons in the Operations Area.
The larger, primary lagoon was about 90 feet long, 40 feet wide, and 10 feet deep (270,000-gallon capacity)
(CTDEP, October 1978). The exact quantity of waste material placed in the onsite lagoons is unknown. The
sludge was periodically removed from the lagoons; however, the lagoons sometimes were filled beyond their
capacity with solvent sludge, and overflowed to the ditch along the west side of the B&M Railroad tracks
(CTDEP, October 1978). The secondary lagoon was reportedly used for skimming of free oils for use in
SRSNE’s fuel blending program. In 1967, sludge disposal in the lagoons was discontinued, the sludge was
excavated and removed, and the lagoons were filled.

After the closure of the lagoons in 1967, wastes including still-bottom sludge and flammable liquids were
incinerated in an open onsite pit or were disposed of offsite. The open pit incinerator burned as much as 1,000
gallons of solvent sludge per day between 1966 and 1974, when it was decommissioned (ATSDR, 1992). Ash
from the open pit incinerator was used as fill material within the Operations Area. By about 1976, most of the
solvent sludges were incorporated into SRSNE’s fuel blending program. The solvent-burning and fuel-blending
operations involved handling, storage, and transfer activities that resulted in leaks and spills to bare ground
within the Operations Area. In 1989 and 1990, site paving and control measures were installed in accordance
with a Resource Conservation and Recovery Act (RCRA) Corrective Measures Plan.

In 1983, EPA and SRSNE signed a Consent Decree, which required the installation of an onsite interceptor
system (OIS) along the downgradient property line of the Operations Area to capture contaminated
groundwater. The OIS was installed in 1985 and reportedly consisted of 25 combination overburden/bedrock
groundwater extraction wells spaced every 24 feet along a generally north-south line, perpendicular to the east-
southeastward direction of groundwater flow and parallel to the railroad easement. The Consent Decree also
required modification to SRSNE’s solvent handling practices and the performance of subsurface investigation
activities to assess impacts associated with the site. Concurrent with the issuance of the Consent Decree, EPA
placed the site on the National Priority List (NPL), making it eligible for federal assistance with the site study
and cleanup expenses. Between 1983 and the facility’s closure in 1991, SRSNE made some improvements as
required under the Consent Decree, including spill control measures, paving of the Operations Area, fire
protection measures, and installation of the onsite groundwater treatment system.

Between 1986 and 1991, the onsite groundwater treatment system utilized a cooling tower on the roof of the
operations building that was converted to an air stripper, with discharge via a subsurface pipe to the ditch along
the railroad tracks east of the Operations Area. In addition to groundwater from the OIS, the converted air
stripper also received liquid containing high concentrations of solvent compounds from the solvent distillation
process. Thus, during system operation, VOC concentrations in the tens of parts per million (ppm), potentially
including NAPL, may have been discharged to the ditch along the railroad tracks.

An EPA RCRA inspection in February 1989 documented 75 cases of solvent releases from drums, tank trucks,
hoses, and other solvent containers and transfer equipment during 1988, and, noted that the OIS was not
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operating as a continuous hydraulic barrier to downgradient groundwater flow (EPA, February 1989).
Subsequently, three extraction wells were replaced in 1989 in an attempt to improve the groundwater extraction
rate of the OIS. The cooling tower/air stripper treatment system was replaced by CTDEP with an enhanced
oxidation treatment system in July 1992. CTDEP operated the OIS until 1995.

In 1988, the three batch stills were removed, and spent solvents received by SRSNE were transferred to other
facilities for the remainder of SRSNE’s operations period. Additional EPA and CTDEP enforcement orders
subsequently were issued to compel SRSNE to perform further site cleanup work at the facility. The facility
ceased operation in March 1991 and was closed down in May 1991.

SRSNE performed site cleanup activities between January and March 1991. As part of those activities, onsite
tanks were emptied of free liquids and sludge, and were then scraped and pressure washed. The wash waters
were collected using a vacuum truck and disposed of off site. A total of 70,284 gallons of bulk liquid, 178 55-
gallon drums, and various other materials were removed from the site during the cleanup activities.

In 1992, EPA conducted field studies to determine the extent of contamination in soils and sediments in the
vicinity of the Operations Area. As a result of the investigation, EPA implemented a removal action in
September 1992 to mitigate potential health threats associated with polychlorinated biphenyl (PCB)
contamination in soils and sediments. The removal action included excavating contaminated sediments from the
drainage ditch area along the railroad tracks east of the Operations Area, installing a French drain, and
backfilling the excavation with clean sediments. During that effort, approximately 19 drums of soil and ditch
sediment containing up to 100 ppm total VOCs and 350 ppm PCBs were removed.

1.2.3.2 Groundwater Containment and Treatment under NTCRA 1 and 2

In 1992, EPA notified the PRPs of their potential liability at the site and its intent to perform additional
investigations and pilot studies. The purpose of this work was to fill existing data gaps and support the design
and implementation of a non-time critical removal action (NTCRA) to contain overburden groundwater
(characterized by high concentrations of solvent-related VOCs in both dissolved and non-aqueous phases)
within a zone designated by EPA at and immediately downgradient of the Operations Area. After this demand,
the parties negotiated and entered into an Administrative Order on Consent (AOC) to perform this work.

System Design and Installation

BBL performed a pre-design investigation for this NTCRA (termed “NTCRA 1) in September and October
1994 to further characterize the overburden geology and hydrogeology for design of the NTCRA 1 Groundwater
Containment and Treatment System (December 1994). The pre-design investigation included two geotechnical
soil borings in the proposed area of the treatment system building, four initial NTCRA 1 overburden
groundwater extraction wells (RW-1 through RW-4), four overburden piezometers (PZO-1 through PZO-4), and
four bedrock piezometers (PZR-1 through PZR-4). Brief pumping evaluations were performed during the
development of the extraction wells, and a 48-hour pumping test was completed at RW-2. The results of the
NTCRA 1 pre-design investigation and the previous investigations by HNUS and ENSR were used to develop a
three-dimensional, numerical groundwater flow model in support of the design of the NTCRA 1 System.

The NTCRA 1 groundwater containment system was constructed between February and July 1995, and began
operating in July 1995. It consists of a 700-foot long, 30-foot deep (average) sheet-pile wall installed from the
ground surface to the top of bedrock, with twelve overburden groundwater recovery wells on the up gradient
(west) side of the wall (Figure 1-3).

During the construction of NTCRA 1, BBL removed, through over-drilling and tremie grouting from the bottom
up, the 25 interceptor wells associated with the OIS, and monitoring wells TW-7B, DN-1, DN-2, MW-502, and
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WE-4 (BBL, October 1995). These overburden/bedrock interface wells in the vicinity of the NTCRA 1
extraction system were abandoned prior to system start-up to reduce the potential for downward NAPL
mobilization under the modified hydraulic gradient conditions associated with NTCRA 1 pumping. During the
well removal process, DNAPL (dense NAPL, or NAPL denser than water) presence was inferred or confirmed
at several locations, indicating that the OIS had probably served as one of the conduits for DNAPL migration to
bedrock beneath the former Cianci Property.

During the first nine and one-half years (July 1995 to February 2005) that NTCRA 1 has operated, the total two-
week average pumping rate has ranged from approximately 9 to 38 gallons per minute (gpm), with a long-term
steady-state average of 16.7 gpm. The total volume of contaminated groundwater extracted by the NTCRA 1
containment system during that time was 84,330,000 gallons.

In July 1996, the SRSNE Group entered into an AOC for a second NTCRA (“NTCRA 2”), which required the
design and installation of a bedrock groundwater containment system. To satisfy the requirements of the
NTCRA 2 AOC, a bedrock groundwater recovery well (RW-1R) was installed in the northern portion of the
Town Well Field Property between December 1997 and January 1998 (see Figure 2-4). In July of that year, an
overburden groundwater extraction well (RW-13) installed in the same area to help support the development of
this FS was found to not only induce a substantial containment area in the overburden, but also appeared to meet
the NTCRA 2 requirements for bedrock groundwater containment as well. Overburden well RW-13 was
connected to the NTCRA 1 treatment system in June 1999. Later tests showed that pumping bedrock extraction
well RW-1R in addition to RW-13 further enhanced the hydraulic containment effectiveness in the deep
bedrock, and RW-1R was connected to the NTCRA 1 system in September 2001.

Containment System Effectiveness

The overburden groundwater containment system has generally achieved compliance with the Reversal of
Gradient Test described in the Demonstration of Compliance Plan (BBL, June 1995). The operating data, which
are reported to EPA on a regular basis, indicates a limited number of short term “losses of compliance” (> 0.3
feet head difference between inner and outer piezometers), typically associated with heavy rains, power outages
and/or equipment malfunctions. The groundwater extraction and treatment system has maintained compliance
approximately 99 percent of the time to date due to an effective preventive maintenance program. Recovery
wells are surged and redeveloped annually, to mitigate biological fouling of the well screens. The recovery well
pumps are also pulled as part of the maintenance procedure, cleaned and/or replaced. Most recovery well level
controls need cleaning on a weekly basis to remove biological fouling. Routine preventive maintenance
(redevelopment) has minimized operational issues with the wells.

The total volume of groundwater pumped by the twelve NTCRA 1 overburden groundwater extraction wells
between July 1995 and February 2005 is 84,330,000 gallons. This corresponds to approximately 26.4 pore
volumes of flushing through the area contained by the NTCRA 1 sheet-pile wall. Hydraulic responses have been
observed in the overburden as well as the bedrock in the vicinity of the NTCRA 1 overburden groundwater
extraction system, confirming a hydraulic connection between the two formations as suggested by the results of
previous pumping evaluations (ENSR, June 1994; BBL, December 1994). These results indicated that the
NTCRA 1 overburden groundwater containment system is also capturing some bedrock groundwater. Based on
bedrock head measurements, the bedrock groundwater capture zone from NTCRA 1 is interpreted to extend
approximately 150 feet east of the NTCRA 1 sheet-pile wall.

The bedrock containment system has effectively captured overburden and bedrock groundwater migrating into
the Town Well Field Property from the former Cianci Property, and may “pull back” overburden and bedrock
groundwater from the southern edge of the power line right-of-way in the Town Well Field property (BBL,
November 1999). Based on the results of pumping tests performed in August 1998 and July 1999, and
confirmed during routine compliance monitoring (Weston, 2003), continued pumping from wells RW-13 and
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RW-1R provides effective hydraulic containment of the entire zone where NAPL is interpreted to be present in
the overburden groundwater area.

Treatment System Effectiveness

The groundwater treatment process consists of flow equalization, pH adjustment, polymer addition, flocculation
and clarification, sand filtration, pH adjustment, peroxide addition, UV/oxidation and primary and secondary
GAC filtration. Samples of effluent from the groundwater treatment system are collected twice a month and
analyzed for metals, VOCs, alcohols and total suspended solids. The first round each month is also analyzed for
total PCBs. Once every quarter, additional samples are collected and tested for dioxins/furans. Treatment
system effluent samples have, with only three exceptions, met the discharge requirements established by
CTDEP for discharge to the Quinnipiac River. The exceptions are: a hydrogen peroxide discharge limit
exceedence on May 1, 1996 an iron discharge limit exceedence on September 25, 1998, and a copper discharge
limit exceedence on June 14, 2004.  Effluent samples have passed the quarterly acute and chronic toxicity
testing requirements established by CTDEP, with the exception of samples collected in June 1998 and March
2001. Resampling and analysis were performed immediately following the June 1998 and March 2001 events,
with the results indicating acceptable effluent concentrations.

Influent Concentrations and Mass Removal

Samples of the combined influent from the twelve NCTRA 1 overburden extraction wells and two NTCRA 2
bedrock extraction wells are collected on the same schedule and analyzed for the same contaminants as the
groundwater treatment system effluent (described above), except that the combined influent is not sampled for
TSS, PCBs, and toxicity. Influent concentrations average 16.1 ppm (range of <1 to 77.9 ppm) of total combined
VOCs, including primarily 1,2-DCE, toluene, 1,1,1-TCA, ethylbenzene, xylenes, and vinyl chloride. Alcohols,
ketones, and tetrahydrofuran have also been detected in the influent during operation of only the NTCRA 1
wells. However, since the NTCRA 2 wells have been placed into service, these compounds have been
historically below detectable levels. Recent 1,4 dioxane influent sampling (2004 and 2005) reveals that this
compound is also present at concentrations below 0.5 ppm.

These results suggest that the influent concentrations may have reached a steady state level, approximately three
orders of magnitude above regulatory criteria. The average has been much lower since July 1999, when the
relatively low VOC concentration (~25 ppb) flow from the NTCRA 2 wells (RW-13 and RW-1R) were added.
The temporal trend of VOCs in the influent from the groundwater extraction wells (July 1995 to February 2005)
appears to be generally downward.

The incremental dissolved VOC removal rate for NTCRA 1 was steady, but low, throughout the first five years
of operation, with an average of 4.5 Ibs/day (2.1 kg/day). Over the first two years, approximately 15 liters
(approximately 16.5 kg) of NAPL were also removed from wells in the NTCRA 1 Containment Area, including
extraction well RW-5 and DNAPL monitoring well MWD-601. No measurable NAPL was recovered during
the third year of NTCRA 1 system operation. The mass of NAPL removed to date is negligible in comparison
to the mass of dissolved VOCs removed by the NTCRA system.

The cumulative mass of dissolved VOCs removed by the NTCRA 1 and 2 Groundwater Containment and
Treatment System during the period from July 26, 1995 to February 28, 2005 is approximately 12,128 Ibs (5,512
kg), an average VOC mass removal rate of approximately 580 kg/year.

Evaluation of Hydraulic Influence on Wetlands and Private Water Supply Wells

Hydraulic responses have been observed in the overburden and the bedrock in the vicinity of the NTCRA 1
overburden groundwater extraction wells, confirming a hydraulic connection between the two formations as
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suggested by the results of previous pumping evaluations (ENSR, June 1994; BBL, December 1994). These
results indicate that the NTCRA 1 system is also capturing some bedrock groundwater. Based on bedrock head
measurements, the bedrock groundwater capture zone from NTCRA 1 is interpreted as extending approximately
150 feet east of the NTCRA 1 sheet-pile wall.

To assess the hydraulic influence of the NTCRA 1 system on wetlands in the vicinity of the site, eight shallow
overburden drive point piezometers (DP series) were installed in the wetland area along the Quinnipiac River,
where the hydraulic impact of NTCRA 1 was considered uncertain. Groundwater elevation data recorded at
these drive points prior to and during NTCRA 1 groundwater extraction indicated slightly declining water table
elevations throughout the monitoring period, including the pre-pumping period. These results were expected
due to the anomalously dry summer months during which the data were collected. The monitoring results,
which were presented in a Detailed Wetlands Mitigation Design (BBL, September 1995), indicated little or no
hydraulic impact due to NTCRA 1 pumping at the drive points installed along the Quinnipiac River. Other
wetlands in or adjacent to the NTCRA 1 Containment Area were expected to be dewatered due to the extraction
of groundwater for the NTCRA 1 system, although no impacts were observed. A half-acre constructed wetland
in the shape of an oxbow was built along the west side of the Quinnipiac River immediately south of Lazy Lane
to compensate for the expected loss of wetlands, as shown on Figure 1-6 (Area G).

To assess the hydraulic influence of the NTCA 1 system on private water-supply wells in the vicinity of the site,
three pairs of overburden and bedrock piezometers were installed in the areas west and northwest of the site,
where the nearest residences using private water-supply wells are located. Groundwater elevation data were
recorded at these three locations and at five pre-existing overburden and/or bedrock monitoring well locations
prior to and during NTCRA 1 groundwater extraction. The data obtained at these monitoring locations indicated
generally declining groundwater elevations throughout the monitoring period, including the pre-pumping period.
These results were expected due to the anomalously dry summer months during which most of the data were
collected. The groundwater elevations rose in September and early October 1995, apparently in response to
precipitation events following the dry summer months. The monitoring results, which were presented in a
Private Well Monitoring Report (BBL, October 1995), suggested that there is little or no hydraulic impact at the
private wells around the site due to NTCRA 1 pumping.

In summary, the above information indicates that the NTCRA 1 Containment and Treatment System has been
effective at containing and treating VOC-impacted groundwater with little to no adverse affect on area wetlands
and private water supply wells. Continued operation of the NTCRA 1 and/or NTCRA 2 groundwater extraction
systems will be incorporated into groundwater remedial alternatives for the site. The NTCRA 1 treatment
system will be evaluated and screened along with other alternatives for the treatment of impacted groundwater.

1.2.3.3 Other NTCRA 1 and Related Activities

Until the construction of the NTCRA 1 Groundwater Containment and Treatment System, the former Cianci
Property contained no permanent structures, but had been altered by past earthmoving and leveling activities.
Some of the wetland areas that formerly occupied a portion of this property had been filled. As discussed
above, the impact of the NTCRA 1 system on the remaining wetland areas along the floodplain of the
Quinnipiac River was evaluated and a plan was developed to mitigate potential impacts to small, isolated
wetlands within and immediately adjacent to the Containment Area during implementation of NTCRA 1. The
wetland mitigation activities included the construction and planting of a new wetland in the shape of an oxbow
in the northeast corner of the Cianci Property in June 1996. No impacts were observed at the wetlands adjacent
to the Quinnipiac River (BBL, September 1995).

In 1998, a full-scale phytoremediation pilot study was implemented within the NTCRA 1 Containment Area.
This pilot study consisted of planting approximately 1,000 poplar trees, which were predicted to remove and
naturally treat groundwater at approximately the same rate as the NTCRA 1 pumping system. The study
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included a greenhouse toxicity evaluation in which poplar poles were grown in water with VOC concentrations
similar to those found in the NTCRA 1 containment area (up to 175 ppm). No toxicity effects were observed in
the greenhouse during this study (see Ferro et al, in: International Journal of Phytoremediation, Vol. 1, No. 1,
pp. 9-17 (1999)).

By the spring of 1999 some of the poplar trees had failed to survive and were replaced with poplar poles and
rooted white willow cuttings. In addition, a small stand of native trees was planted to assess their viability in the
phytoremediation system. In May of 2002, all of the poplars within the stand were removed due to a canker
fungus that infected most of the trees. Currently, there are 340 willows and 36 native trees in the 0.8-acre
phytoremediation area. Annual monitoring of the phytoremediation pilot study has indicated that the trees
remove on the order of five gpm from within the NTCRA 1 Containment Area during seasonal peak growing
periods.

Also in 1998, the University of Connecticut started a bench-scale treatability study of Fenton’s reagent for the
treatment of groundwater from the site. Preliminary results of this study suggested that Fenton’s reagent shows
promise to be effective in treating groundwater from the NTCRA 1 system as well as from any downgradient
pumping system that may be implemented as part of the final remedy for the site.

An overburden aquifer pump test was performed in 1998 to provide data on groundwater hydraulics in the
north-central portion of the Southington Well Field, where a groundwater remedy may be considered
(Appendix A).

In 1999, preliminary feasibility analysis and bench-scale column studies were performed in support of a
conceptual design for a constructed wetland to treat VOCs in groundwater extracted with the NTCRA system,
with the goal of providing treatment for the extracted groundwater. The use of wetlands for cost-effective
treatment of municipal wastewater and landfill leachate is widely recognized. Studies were performed showing
degradation of the VOCs and identifying the bacteria responsible for degradation of the VOCs.

1.2.3.4 History of Public Involvement

Over the years EPA and the PRP Group have held numerous public meetings with concerned citizens and local
officials to update them on ongoing activities as well as activities planned in the future and to receive their
feedback on these activities.

Southington Association for the Environment (SAFE)

The Southington Association for the Environment (SAFE) was formed in 1992 in response to local citizens
concerns about past and potential future emissions from the SRSNE Site. SAFE has been the recipient of two
$50,000 Technical Assistance Grants (TAG) from EPA. The purpose of the TAG program is to fund
appropriate local organizations, so that they can retain their own experts to assist in evaluating complex site
information and alternatives. SAFE has been an active participant in the site evaluation and remediation
process, with members attending each of the site meetings and open houses, and providing written and verbal
comments on the alternatives presented at those meetings. Site information and reports are routinely shared
with SAFE, and their comments and concerns have been considered throughout the site investigation and
remediation process.

Reuse Assessment

EPA’s draft Preliminary Reuse Assessment of September 2003 reported that the only reuse scenario for the site
that is currently being discussed by town officials, the PRP Group, neighboring residents, and CTDEP (which
owns the rail corridor) is an extension to an existing rails-to-trails bike path along the railroad right-of-way, with
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supporting infrastructure, such as parking for the bike path, in the northern portion of the Cianci Property,
between the NTCRA treatment building and Lazy Lane. Local officials and residents stated that they would like
the rails-to-trails conversion to be completed as soon as possible, and would advocate an appropriate remedy
design that provides flexibility in completing construction of the rails-to-trails project prior to completion of the
overall site remedy. The timing of the availability of the site for reuse will depend quite heavily on the remedy
that is selected.

1.3 Physical Setting of the Site
1.3.1 Regional Geology

The SRSNE Site is located within the Connecticut Valley Lowland section of the New England physiographic
province. The Connecticut Valley Lowland occupies a regional, structural rift basin, which is characterized by
block-faulted and tilted bedrock strata. The geology of the region, in general, consists of glacially-derived
unconsolidated deposits overlying the Upper Triassic New Haven Arkose bedrock (Rogers, 1985). Bedrock
fractures in the region dip moderately eastward, parallel to the eastward-dipping bedding (Hubert et al., 1978;
Rogers, 1985; BBL, 1997). Steeply dipping fractures, however, have also been observed in outcrops near the
site, and in core samples and down hole fracture-logging results obtained within the study area. While normal
faults have been mapped approximately 2.5 miles west and 2.0 miles east of the site (Rogers, 1985), no bedrock
faults have been reported within the RI Study Area. The published bedrock geologic maps do not provide a
sufficient basis to evaluate the presence or locations of faults, if any, beneath the thick sequence of
unconsolidated materials within the Quinnipiac River Valley in the vicinity of the site (Rogers, 1997). The
depth to bedrock varies throughout the study area, from approximately 15 to 40 feet below grade at the SRSNE
Operations Area, to approximately 25 to 45 feet below grade, on the former Cianci Property, to approximately
80 to 100 feet below grade at the Town Well Field Property.

A generalized regional geologic cross section is presented in Figure 1-7. The regional and study area bedrock
and overburden geology are described in detail in Section 3 of the Rl Report.

1.3.2 Study Area Overburden Geology

Wisconsin-age glaciation partly eroded and smoothed the bedrock hills and deposited the principal
unconsolidated overburden units throughout the region (La Sala, 1961). The overburden geology beneath the
Operations Area and former Cianci Property consists of two main unconsolidated layers. The shallow, upper
layer, called outwash, extends from ground surface to approximately 10 to 25 feet below grade at the site and
consists of reddish-brown silty sand and gravel deposits, interbedded with discontinuous layers of silt and
relatively well sorted sand and gravel. The lower layer consists of glacial till, a generally unstratified unit
consisting of reddish-brown clay, silt, sand, gravel, cobbles, and boulders, but also including isolated,
discontinuous sandy seams. Fill materials are present above the outwash in portions of the Operations Area and
former Cianci Property, where grading operations have reworked the upper few feet of soil and filled low areas.
Fill materials are also observed along the B&M Railroad grade that separates the Operations Area from the
former Cianci Property, and appear to have been placed along the east bank of the Quinnipiac River in the area
east-southeast of the SRSNE Operations Area (CTDEP, April 1978). In the area south of the site (i.e., the Town
Well Field Property), the entire overburden grades to a coarser overall grain size distribution, and resembles
classic stratified drift (Mazzaferro et al., 1979) throughout the overburden thickness. The deeper portion of the
overburden south and southeast of the site generally lacks fines, and is described as “gravelly drift.”
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1.3.3 Study Area Bedrock Geology

The depth to bedrock varies throughout the study area, from approximately 15 to 40 feet below grade at the
SRSNE Operations Area, to approximately 25 to 45 feet below grade on the former Cianci Property, and to
approximately 80 to 100 feet below grade at the Southington Well Field. Top-of-bedrock elevation contours are
consistent with top-of-bedrock elevation data published by the USGS (Mazzaferro, 1975), and indicate that the
bedrock surface dips toward the east in the vicinity of the site. While generally smooth, the interpretation of the
top of bedrock during drilling in some areas is complicated due to the presence of boulders in the till,
particularly near the base of the till. However, the drilling methods used during the RI were appropriate to help
distinguish between boulders and bedrock.

Core samples and drilling observations at the SRSNE Site indicate that the upper 5 feet of bedrock (“weathered
bedrock”) is severely weathered and partially decomposed. The degree of weathering generally decreases with
depth. The bedrock in the depth interval between five and 30 feet below the top of bedrock (*“shallow bedrock”)
is more competent than the weathered bedrock, but is still highly fractured and permeable. The fracture spacing
generally increases with depth. At depths of 30 feet or more below the top of bedrock (“deep bedrock™), the
rock is characterized by relatively few fractures and may exhibit slightly lower hydraulic conductivity. The
deep bedrock can transmit groundwater flow, however, and is the primary zone tapped by private water supply
wells north and east of the site. Thus, local, transmissive fractured zones are also likely to be present in the deep
bedrock.

1.3.4 Study Area Hydrogeology

Essentially all overburden and bedrock groundwater within the monitored geologic zones ultimately discharges
to the Quinnipiac River. The overburden and bedrock units are recharged primarily via precipitation, although
groundwater underflow also occurs from the north within the saturated zone in the vicinity of the river
(Mazzaferro et al., 1979). Where the till layer is relatively thick, it may limit the rate of groundwater flow
between the two aquifers. In areas where till is anomalously thin or absent (“till windows™), or lacks fine-
grained material, more groundwater flow may occur between the overburden and bedrock aquifers.

Five groundwater monitoring zones (shallow, middle, and deep overburden and shallow and deep bedrock) were
designated based on geology and on the desire to add vertical resolution to the presentation of groundwater data.
These five monitored zones are hydraulically connected and comprise a hydrogeologic continuum from the
water table downward through the deepest monitored bedrock interval. Deeper sections of bedrock, below the
deepest monitoring well in the study area, are also interpreted as part of the regional groundwater flow system.

Overburden

Depth to the water table generally ranges from 0 to 10 feet throughout the site. Overburden wells are designated
as shallow, middle, or deep overburden depending on the vertical position of the well-screen midpoint with
respect to the saturated overburden thickness. This screening procedure also provides a means to differentiate
between groundwater quality and hydraulic conditions in different vertical zones within the overburden. The
procedure was maintained during the evaluation of the new hydraulic head (i.e., groundwater elevation, or
potentiometric elevation) and groundwater quality data in the RI.

The hydraulic properties of the overburden units vary considerably from location to location due to varying
grain size distribution and density of the soil deposits. On a regional scale, the overburden is viewed as
heterogeneous and anisotropic. The saturated overburden units, including the outwash and underlying “gravelly
drift,” are considerably thicker and more permeable south of the site in the Town of Southington Well Field
Property.
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Bedrock

Bedrock wells are designated as shallow or deep depending on the well screen location. Shallow wells are
screened in shallow (upper 30 feet) bedrock. Deep wells are installed to depths of approximately 60 to 90 feet
below the top of the bedrock. The designations facilitate further characterization of the three-dimensional VOC
distribution and groundwater flow directions.

The hydraulic properties of the fractured New Haven Arkose bedrock are interpreted as highly heterogeneous on
a small scale (meters to tens of meters) due to the variable spacing and connectedness of bedrock fractures;
however, on a regional scale, the bedrock is believed to be relatively homogeneous and anisotropic.

1.3.5 Groundwater Classification

Groundwater within the Rl Study Area is currently classified by CTDEP as GA, GA-Degraded, and GAA
(Figure 1-8).

Much of the study area is Class GA. Per the CTDEP Groundwater Quality Standards (CTDEP, April 1996),
Class GA is “Groundwater within the area of existing private water supply wells or in an area with the potential
to provide water to public or private water supply wells. The Department presumes that groundwater in [a Class
GA] area is, at a minimum, suitable for drinking or other domestic uses without treatment.” The GA
classification means that the State’s goal is to maintain or restore groundwater to its natural quality.

Two portions of the study area are Class GA-Degraded, formerly designated GB/GA. These are 1) the
Operations Area, former Cianci Property, and northern Town Well Field, and, 2) an area south of Curtiss Street.
Groundwater quality in these areas is not currently suitable for drinking, but the State’s goal is to restore the
groundwater to its natural quality (CTDEP, August 1997).

A small area surrounding Town of Southington Production Wells No. 4 and 6 is currently classified as GAA.
Class GAA groundwater is “... used or which may be used for public supplies of water suitable for drinking
without treatment; groundwater within the area that contributes to a public drinking water supply well; and
groundwater in areas that have been designated as a future water supply in an individual water utility supply
plan.” CTDEP notes, however, in its Preliminary Groundwater Use and Value Determination that the portion of
the GAA area south of the Quinnipiac River, near the eastern end of Curtiss Street, does not currently meet
Class GA/GAA Groundwater Protection Criteria (CTDEP, May 2005).

1.3.6 Groundwater Use

Within the RI Study Area, the only known current domestic use of ground water occurs in homes along Lazy
Lane to the west of and hydraulically up gradient of the SRSNE Site (HNUS, July 1994; Southington Water
Department, January 1997). The private wells historically situated nearest the SRSNE Site were at the
Maiellaro (Mickey’s Garage) Property, situated approximately 400 feet north of the Operations Area, and the
former Onofrio Residence (now the location of the new Southington Police Department building), located north
of Lazy Lane opposite the location of the former Cianci water supply well. The Onofrio and Maiellaro wells
have since been abandoned and the properties have been connected to the municipal water supply.
Approximately 85 homes on Melcon Street, Curtiss Street, Juniper Road, Little Fawn Road, and Carrier Court
on the hill west of the SRSNE Site also use domestic wells for their water supply, but these wells are located
approximately 1,000 to 2,500 feet up gradient (west) of the western boundary of the RI Study Area (HNUS, July
1994; Southington Water Department, January 1997). Based on information compiled during the first round of
private well sampling in the vicinity of the SRSNE Site in 1990 by the CTDEP, the majority of the private wells
near the site are drilled, open-bedrock wells ranging from 90 to more than 200 feet deep. The CTDPH Public
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Health Code prohibits the drilling of new water supply wells on the properties within 200 feet of a municipal
water supply (CTDPH Public Health Code 2000, 19-13-B51m).

The remainder of the study area is supplied with municipal water (Southington Water Department, January
1997; August 1997). The Town of Southington Water Department currently has nine municipal water supply
wells in their inventory as well as three surface water reservoirs. The only potential source of municipal water
in the RI Study Area is Wells No. 4 and 6, which have been out of service since 1979-1980 due to the presence
of VOC contamination in their discharge water.

Outside the RI Study Area, the two currently operating production wells that are closest to the SRSNE Site are
Well No. 3, which is approximately 0.8 miles southeast of the site, and Well No. 1A, which is 1.1 miles south of
the site. These wells are not currently affected by contaminants related to SRSNE. Both of these wells are
south of the Quinnipiac River and all of the available hydraulic gradient data indicates that groundwater in the
overburden and bedrock, even when these two wells are operating, flows northward, presumably due to the
hydraulic influence of the Quinnipiac River as a groundwater discharge location. Thus, under current pumping
conditions (Wells No. 1A and 3 active, Wells No. 4 and 6 inactive), even if the plumes related to the SRSNE
Site were to continue to migrate southward (they actually dissipate due to natural attenuation processes
including degradation, dilution, dispersion and sorption) they would be intercepted by the Quinnipiac River, and
would not reach Production Wells No. 1A and 3. However, if Town Well No. 4 was reactivated at its maximum
historical pumping rate (Wells No. 1A, 3 and 4 active, 6 inactive), some of the groundwater migrating
southward within the main portion of the Town of Southington Well Field property could potentially flow under
the Quinnipiac River, rather than being intercepted by the river.

Although Town Production Wells No. 4 and 6, the production wells nearest to the SRSNE Site, have not been
used since approximately 1979, the Town believes it has the right to reactivate the wells at any time. However,
the Town has no current plans to reactivate these wells. As stated in the Town of Southington’s 50-year water
supply plan, additional sources of water are not expected to be needed until the year 2020 or later (Lenard, April
1996). In anticipation of the need for a future water source, a Water Supply Alternative Analysis report has
been prepared for the Town of Southington Water Department (SWD) by Metcalf & Eddy (M&E) (Metcalf &
Eddy, October 1999). In this document, M&E presented technical and cost information on three alternatives to
the reactivation of Town Wells No. 4 and 6 under current conditions. The three alternatives included wellhead
treatment, interconnection to the New Britain Water Department (NBWD), and interconnection to the South
Central Region Water Authority (SCRWA).

1.3.7 Study Area Drainage

The Operations Area generally drains to the east, with surface runoff collected in a ditch on the west side of the
existing B&M railroad right-of-way. This ditch also collects runoff from areas to the north of the Operations
area, including areas north of Lazy Lane. An existing 30-inch culvert conveys water from this ditch easterly to
the Quinnipiac River (Figure 1-3).

The former Cianci Property currently drains by overland flow to the east towards the Quinnipiac River and
adjoining wetland and low-lying areas. The Town Well Field property also drains by overland flow towards the
east, although an intermittent stream collects some runoff in the eastern and central portions of the property
(Figure 1-2).

1.3.8 Surface Water Classification

The primary surface water within the RI Study Area is the Quinnipiac River. Surface water along the
Quinnipiac River within the RI Study Area is currently classified by CTDEP as Class C/B (CTDEP, May 1992).
This classification signifies that the goal for surface water quality is Class B, but the current surface-water
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quality is Class C. Thus, certain water quality criteria for one or more designated uses assigned to Class B are
not currently met. Class B surface waters are designated for recreational use, fish and wildlife habitat,
agricultural and industrial supply, and other legitimate uses including navigation. Class C waters may be
suitable for certain fish and wildlife habitat, certain recreational activities, industrial use, and other uses
including navigation. Class C waters have good aesthetic value. Surface-water quality conditions that result in
a Class C designation are usually correctable, and commonly relate to combined sewer overflows, urban runoff,
inadequate municipal or industrial waste-water treatment, and community-wide septic system failures (CTDEP,
May 1992).

1.3.9 Surface-Water Use

The Quinnipiac River is not used as a drinking water supply; however, nearby drinking water wells could be
affected by the river. For example, public supply wells and large-capacity cooling water wells situated near the
river could induce infiltration of river water. Urban runoff resulting from extensive paving of the river basin is
likely the source of contaminant presence within the river (HNUS, May 1994). Adjacent and south of the
SRSNE Site there is limited access to the Quinnipiac River, as it is a narrow, shallow meander bordered by steep
banks along Queen Street to the east and the Town Well field property to the west. Seasonally low water and
lack of access leads to little to no recreational use of the river in the vicinity of the site. Downstream of the site,
the Quinnipiac River is used for recreation from Southington to its mouth in New Haven Harbor. Two
recreational areas within the Town of Southington, but at least two miles downriver of the SRSNE Site, provide
public access to the river, including canoe access points. A fish consumption advisory was placed on the Eight
Mile River and the stretch of the Quinnipiac River north of the Cheshire Gorge after the discovery of a PCB
release site in Plantsville. It was advised that all species of fish not be eaten due to unacceptably high levels of
PCB's in the fish tissue (CTDEP, 1998).

1.4 Summary of Remedial Investigation Activities

EPA initiated a remedial investigation (RI) to characterize the geology, hydrogeology, and soil and groundwater
quality at the Site and surrounding area. These investigations are detailed in the HNUS RI Report, dated May
1994. The Group conducted additional RI activities to complete the characterization of the site. The significant
RI findings are summarized below and are detailed in the Rl Report (BBL, June 1998). Following completion
of the RI, a number of additional investigations and assessments were completed in support of the development
of this FS; these are discussed in Section 1.6 below.

1.4.1 Nature and Extent of Contamination

During the completion of the RI, the hydrogeologic and groundwater quality conditions at the site were
characterized using an extensive network of monitoring wells, extraction wells, wetland drive points, and
piezometers. Contaminant plumes with dissolved VOC concentrations in excess of drinking water standards
(“regulatory VOC plumes”) in groundwater were delineated based on fundamental groundwater hydraulics and
solute-transport principles, as well as exceedences of regulatory criteria such as Federal Maximum Contaminant
Levels (MCLs) and State of Connecticut Class GA/GAA Groundwater Protection Criteria. “Probable” and
“potential” NAPL zones were also identified. . The NAPL-containing zone in the overburden (see Figure 2-3)
was more precisely delineated in November 2003 (see Appendices C, D and E).

The total VOC mass at the site is estimated to be 546,700 kg and is thought to be distributed approximately as
follows:

e Unsaturated Soil: 2,200 kg sorbed and dissolved, and 1,300 kg as NAPL; for a total of 3,500 kg, or 0.64% of
the estimated total VOC mass;
e Overburden NAPL Area: 460,000 kg as NAPL, or 84% of the estimated total VOC mass;
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e Overburden Groundwater: 1,900 kg dissolved, 9,300 kg sorbed; for a total of 11,200 kg, or 2.1% of the
estimated total VOC mass;

e Bedrock: 39,000 kg dissolved and sorbed (combined), 33,000 kg NAPL, or 7.1% and 6.0% of the estimated
total VOC mass, respectively; and

e Bedrock NAPL Area: NAPL is known to be present in the bedrock, but its extent has not been defined.

In summary, the majority of the VOC mass is in the form of NAPL in the Overburden NAPL Area.

1.4.1.1 Saoil

The distribution of VOCs in soil covers much of the Operations Area, suggesting that solvent VOCs likely
entered the subsurface in varying quantities at many locations within the Operations Area. Likely known entry
points include the two unlined lagoons, drum storage areas, and truck loading/unloading areas.

1.4.1.2 Overburden and Bedrock Groundwater

Overburden Groundwater Aquifer

The shallow overburden groundwater VOC plume associated with the SRSNE Site extends approximately 300
feet of the Operations Area and the NTCRA 1 Containment Area (see Figure 1-10). The middle overburden
groundwater VOC plume associated with the SRSNE Site extends into the center of the Town Well Field (see
Figure 1-11). The southern extension of the middle overburden VOC plume attenuated to below regulatory
standards following the startup of the NTCRA 2 groundwater containment system. The deep overburden
groundwater VOC plume associated with the SRSNE Site extends into the northern portion of the Town Well
Field (see Figure 1-12). A second unrelated VOC source is interpreted near the southwestern portion of the
Town Well Field.

The mass of sorbed and dissolved phase VOCs in the saturated overburden was estimated in the Rl Report. The
total dissolved VOC mass in the overburden groundwater was estimated as 1,900 kg. The total sorbed VOC
mass in the saturated overburden was estimated as 9,300 kg. The evaluation of VOC mass in the Rl Report
indicated that the middle overburden contains the majority of the VOC contaminants.

Bedrock Groundwater Agquifer

The shallow and deep bedrock groundwater VOC plumes associated with the SRSNE Site extend into the
central portion of the Town Well Field (see Figures 1-13 and 1-14). In the Rl Report, the estimated dissolved
and sorbed phase VOC mass in the bedrock was approximately 39,000 kg.

1.4.1.3 NAPL Zones

NAPL thickness measurements at wells and piezometers indicated dense NAPL (DNAPL) at four overburden
and three bedrock wells and piezometers in the Operations Area and the (downgradient) former Cianci Property.
Measurable light NAPL (LNAPL) was observed at one overburden well, indicating a limited distribution of
potentially recoverable LNAPL. As part of the RI, “probable” and “potential” NAPL zone boundaries in both
overburden and bedrock were delineated. A subsequent field-based NAPL delineation study further refined the
area in the overburden where most of the NAPL appears to be located.
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Overburden Probable and Potential NAPL Zones

The overburden probable NAPL zone defined in the RI Report covers an area of approximately 214,000 square
feet (4.9 acres), and extends east from the Operations Area to the vicinity of the Quinnipiac River, and southeast
to the northern edge of the Town Well Field. The overburden potential NAPL zone defined in the Rl Report
covers an area of approximately 540,000 square feet (12.4 acres).

As discussed in Section 1.6, additional studies were performed subsequent to the completion of the RI to further
refine the area and volume of overburden within which the majority of NAPL is located. The resulting 1.5-acre
NAPL source area is targeted for the evaluation of mass reduction remedial alternatives in this FS. As a result,
the “probable” and “potential” overburden NAPL zone designations are not discussed further in this document.

Bedrock Probable and Potential NAPL Zones

As defined in the RI Report, the bedrock probable NAPL zone covers an area of approximately 260,000 square
feet (6.0 acres), and extends from the Operations Area eastward to the vicinity of the Quinnipiac River, and
north (up gradient based on non-pumping head data) to the location of the former Cianci Water Supply Well.
The bedrock potential NAPL zone defined in the Rl Report covers an area of approximately 618,000 square feet
(14.2 acres). The depth of the bedrock potential NAPL zone was not investigated directly during the RI. The
depth of the NAPL zone may be inferred indirectly, based on the three-dimensional distribution of dissolved
VOCs and groundwater flow directions. Based on the interpreted depth of the VOC plume in bedrock and the
vertical hydraulic gradients, it appears that the NAPL zone may potentially extend to a depth on the order of 200
feet below grade within the footprint of the bedrock probable NAPL zone.

1.4.1.4 Surface Water and Sediment

Previous investigations at the site indicated that the drainage culvert that conveys Operations Area runoff from
the ditch east of the Operations Area across the former Cianci Property to the Quinnipiac River had historically
collected contaminated surface water and groundwater. Supplemental surface water sampling performed during
the RI confirmed that contaminated groundwater drains into the culvert and impacts surface water at the culvert
discharge. Although EPA removed the surficial VOC- and PCB-impacted soil/sediment from the Operations
Area catch basin outfall and railroad grade ditches upstream of the culvert in 1992, some VOC- and PCB-
contaminated wetland soil likely remains at depth, in the culvert, and/or in the area where the culvert discharges
at the Quinnipiac River.

1.4.2 Contaminant Fate and Transport

VOC mass estimates presented in the Rl Report and Appendix D concluded that the majority of the VOC mass
is within the NAPL phase within the Overburden NAPL Area. Relatively minor components of the overall
VOC mass are in the soil, the portion of the overburden aquifer that is outside the NAPL source area, and the
bedrock (BBL, 1998).

1.4.21 Saoil

To provide an understanding of the relative VOC contribution from soil to the overburden aquifer in the
Operations Area, BBL used a model to estimate chemical mobility in soil. The model results suggest that VOCs
in the soil contribute very little to contamination in the overburden aquifer beneath the Operations Area (BBL,
1997).
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1.4.2.2 Overburden and Bedrock Groundwater

VOC mass transport is controlled mainly by the direction in which groundwater flows. Groundwater from the
site generally flows east to southeast, where it discharges to the Quinnipiac River and associated wetlands.
Factors that limit the movement of contaminated groundwater include the interaction between the dissolved
constituents and the geologic media, including the effects of dispersion, retardation, biogenic
degradation/transformation, and diffusion into low-permeability zones.

Matrix Diffusion

Calculations were performed in the RI using site-derived physical parameters for the soil and bedrock and
literature-reported degradation half-lives and site-specific retardation factors for the groundwater constituents of
concern. Calculated retardation factors imply that molecular diffusion into the unfractured bedrock matrix is
particularly important to plume migration and the evaluation of groundwater restoration practicability in
bedrock. The steady-state retardation of a constituent plume due to matrix diffusion was approximated by the
ratio of the bedrock matrix porosity to the bedrock fracture porosity, both of which were quantified during the
completion of the RI (Kueper, August 1995). The influence of retardation due to matrix diffusion in fractured
porous media can be even greater than in granular aquifers (Pankow and Cherry, 1996). Similarly, diffusion
from the higher permeability zones to low-permeability lenses and strata also occurs in the overburden,
contributing to the overall retardation of the plume (Gorelick et al., 1993).

The arkoses that underlie the SRSNE Site are a relatively porous rock type. This bedrock matrix porosity
represents a significant storage capacity for VOCs that diffuse out of contaminated groundwater or NAPL in the
fractures in the bedrock into the rock matrix from the fractures, as confirmed by bedrock matrix VOC analysis
performed during the RI. The contaminants move slowly out of the rock pores in the presence of groundwater
with relatively lower concentrations of contaminants.

Appendix F presents the results of a modeling effort that looks at the impact of the slow movement of
contaminants out of the bedrock matrix on cleanup times. The modeling results indicated that, with a modest
amount of aqueous phase degradation in the plume and source zone concentration degradation, the bedrock
plume should begin to decay within a period of approximately 125 years and all bedrock groundwater should
reach regulatory standards within approximately 225 years. This model incorporates the process of diffusion
only, and does not consider advection, which could lead to more rapid cleanup times than predicted.

Natural Attenuation

During sampling performed as part of the RI, BBL measured biologic and geochemical parameters at several
wells located along the general groundwater flow path from up gradient of the Operations Area at the P-8 well
cluster, eastward through the probable NAPL zones in the overburden and bedrock, and southward into the
Town Well Field Property. These data were then evaluated to determine the effects of biodegradation in
reducing VOC concentrations within the offsite plumes. An evaluation of natural attenuation processes,
indicator parameters, and products was performed and is presented in detail in the Rl Report (BBL, 1997), and
is summarized below.

The results indicate that natural attenuation processes are robust within the plume associated with the SRSNE
Site, and particularly in and immediately downgradient of the NAPL zones. Groundwater analytical data
obtained at the site indicate that dissolved VOCs are being degraded to carbon dioxide (CO,) and methane (CH,)
due to the presence of naturally occurring, biologically mediated oxidation reduction reactions, and that
dissolved chlorinated VOCs are being dechlorinated in-situ due to the anaerobic conditions resulting from
biodegradation of the aromatic VOCs. The data show that dissolved solvent compounds, such as
tetrachloroethene (PCE), trichloroethylene (TCE), and trichloroethane (TCA), are undergoing complete
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dechlorination with byproducts consisting of ethene, ethane, and chloride. It is likely that, in addition to
dechlorination, the more highly chlorinated VOCs are also cometabolically degraded during biodegradation of
the ketones, alcohols, semi-volatile organic compounds (SVOCs), and aromatic VOCs. Furthermore, lesser
chlorinated VOCs, such as dichloroethylene (DCE) (combined 11,-DCE and 1,2-DCE isomers) and vinyl
chloride, are also likely being metabolically degraded

In summary, there is strong evidence for natural attenuation of chlorinated VOCs in groundwater at the site due
to in-situ biodegradation processes.

Further information regarding the VOC degradation mechanisms at the site are presented in Appendices G and
H. Appendix G provides the detailed discussion of site-specific degradation mechanisms and data analysis; and
Appendix H provides a detailed discussion of the known degradation mechanisms and rates for the suite of site-
specific VOCs.

1.4.2.3 NAPL Zones

The physical properties of DNAPL and LNAPL from the SRSNE Site were quantified based on samples
obtained from three monitoring wells during the RI and two wells during the June 2003 groundwater sampling
event. At the approximate groundwater temperature, the subsurface physical characteristics and the total VOCs
detected can be summarized as follows:

Interfacial Tension VOC Concentration
Sample Location Density (g/cm®) Viscosity (cS) (dynes/cm) (mg/l)
MWD-601 (DNAPL) 1.12 1.3 7.8 282,000
RW-5 (DNAPL) 1.11 1.23 3.1 99,800
MW-705DR (DNAPL) 1.23 0.993 9.0 899,000
CPZ-8R (DNAPL) 1.068 5.59 8.67 596,200

Detailed analytical results for Site NAPLs are provided in Appendix Q, Table 2-1. The physical testing results
suggest that the DNAPL sampled at these locations is relatively easy to mobilize, where present in pools.

Natural Attenuation

The available data demonstrate that robust degradation processes are currently occurring within the NAPL zone.
The rate of contaminant removal is influenced by the total effective surface area over which biodegradation can
occur; the biodegradation rate; and, the partitioning behavior of the degradation products (into the remaining
DNAPL and into water). Other factors include groundwater flow rate, nutrient availability, concentrations of
alternate electron acceptors, and biofilms if formed near the water:DNAPL interface. The rate of biologically-
assisted NAPL dissolution has been found to be 3 to 6.5 times higher than the rate of abiotic dissolution (Carr et
al., 2000; Yang and McCarty, 2000). The surface area over which NAPL can dissolve increases substantially
when pools are depleted to residual distribution. Additional details supporting this site-specific interpretation
are presented in Appendices G, H and I.

1.5 1994 Baseline Risk Assessment and 1999 Risk Assessment Update
1.5.1 Human Health Risk

In 1994, HNUS performed a baseline human health risk assessment (RA) which evaluated both current and
future risks from exposure to contamination under a variety of different exposure scenarios. The HNUS (1994)
Baseline RA identified several contaminants of potential concern (COPCs) in the study area groundwater,
shallow soil, surface water, and sediment, and then evaluated the possible adverse health effects to human
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receptors posed by these contaminants to determine the total cancer risks and total non-cancer hazards present.
In 1999, BBL performed a human health risk assessment update (RA Update) to incorporate data collected
subsequent to the HNUS (1994) Baseline RA and to apply current risk assessment guidance (i.e., RAGS Part D
guidance). In addition, the RA Update evaluated a non-residential land use scenario that was not included in the
HNUS (1994) Baseline RA. The RA Update is presented in Appendix J, and is a companion piece to the
HNUS (1994) Baseline RA, as it re-evaluates only those exposure pathways identified as posing potential risks
in the HNUS Baseline RA. The COPCs identified for each media as part of either the 1994 assessment or the
1999 update are presented in Table 1-1a.

The HNUS (1994) Baseline RA assumed a residential land use scenario for groundwater. In addition to direct
ingestion, it considered dermal contact through bathing and inhalation of VOCs and SVOCs emitted from
showers, toilets, dishwashers, washing machines and other turbulent water-use sources. Residential,
recreational and trespasser exposure scenarios were considered for soil, surface water and sediment. Exposure
pathways included direct contact with soil, surface water and sediment, as well as inhalation of soil particulates
and vapors. The 1999 RA Update (Appendix J) re-evaluated risk from those media identified as posing the
highest potential risks in the HNUS (1994) Baseline RA (i.e., groundwater and soil). Briefly, the RA Update
evaluated the potential risks/hazards associated with incidental ingestion and dermal contact with surface and
subsurface soils for both residential and commercial/industrial land use scenarios.  The RA Update also re-
evaluated potential risks/hazards associated with hypothetical future ingestion of groundwater.

A reasonable maximum exposure to soils was characterized in the RA Update using the 95% upper confidence
limit (UCL) on the arithmetic mean contaminant concentration or the maximum detected concentration,
whichever was less. This approach is consistent with EPA (1989) and EPA (1992) guidance. For groundwater,
the RA Update calculated groundwater exposure point concentrations as the average concentration across
several rounds for a given well, consistent with EPA (1994) Region 1 Guidance (Risk Update 2). For exposures
to sediment and surface water, the findings of the HNUS (1994) Baseline RA are summarized below.

The human health RA process consists of the following four steps: 1) data evaluation to identify site-related
chemicals of interest; 2) exposure assessment to determine potential exposure pathways and quantify the
magnitude of potential exposure; 3) toxicity assessment to determine what types of effects are associated with
exposures in general; and 4) risk characterization to quantify cancer and non-cancer hazards associated with the
specific exposure at this site. Only step 4 - Risk Characterization is summarized here. The complete RA
process, including tabulated information and results of the risk evaluation in EPA (1998) RAGS Part D format,
is presented in Appendix J and the HNUS (1994) Baseline RA.

Exposure Assumptions

The following human health exposure scenarios were evaluated in one or both of the risk assessments conducted
for the Site.

The potential human-health risk/hazard posed by exposures to groundwater was evaluated based upon the
following assumptions:

e no one currently uses the contaminated groundwater at the site; and
e in the future, groundwater could hypothetically be used for drinking water (potable use). This is
consistent with the State’s classification of the groundwater at the site.

The potential human health risk posed by exposures to soil was as follows:

o risks were calculated for incidental soil ingestion and dermal contact with soil in the RA Update;
¢ inhalation was considered as a potential route of exposure in the HNUS (1994) Baseline RA;
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o the RA Update only considered potential exposures to subsurface soil at the Operations Area/Railroad
Property because asphalt and railroad bedding make surface soils in these areas inaccessible;

o the RA Update only considered potential exposures to surface soil on the Cianci Property because
institutional controls prohibiting excavation on the Cianci Property will be an element of any remedy
selected for this Site;

e potential exposure to soils at the Town Well Field Property were not considered in the RA Update
because the human-health risk were previously found in the HNUS (1994) Baseline RA to be below
levels of concern; and

e both residential and industrial/commercial future land use scenarios were evaluated.

The potential human-health risk posed by exposures to surface water was evaluated based upon the following
assumptions:

e incidental ingestion and dermal contact with surface water while swimming in the Quinnipiac River or
wading in its associated wetlands.

The potential human-health risk posed by exposures to sediment was evaluated based upon the following
assumptions:

e incidental ingestion and dermal contact with sediments while swimming in the Quinnipiac River or
wading in its associated wetlands, and
e ingestion of fish.

Risk Characterization

Risk characterization integrates the results of data evaluation, toxicity assessment, and exposure assessment to
evaluate potential risks associated with estimated exposures. Consistent with EPA (1989) guidance, the
potential for carcinogenic and non-carcinogenic hazards are evaluated separately. The RA Update used the
same area designations as were used in the Baseline RA. For groundwater, these areas are the Operations Area
Plume, Queen Street Plume and the Up gradient Area. The areas that presented an unacceptable risk or
exceeded regulatory criteria are referred to later in this document as “overburden groundwater”, “overburden
NAPL area”, “bedrock groundwater”, and “bedrock NAPL area” for purposes of identifying and evaluating
cleanup alternatives in Chapters 3 - 5. For surface and subsurface soil, these areas are referred to in the HNUS
(1994) Baseline RA and RA Update as the North Cianci property, South Cianci property, and the Operations
Area/Railroad property (see Figure 2-1). The areas that presented an unacceptable risk or exceeded regulatory
criteria are referred to later in this document as “Operations Area/Railroad soil” or “Cianci Property soil” for
purposes of identifying and evaluating cleanup alternatives in Chapters 3 - 5.

Non-Carcinogenic Hazard

The hazard index approach is used to characterize the overall potential for non-carcinogenic effects associated
with exposure to multiple chemicals. This approach assumes that sub-threshold chronic exposures to multiple
chemicals are additive. A hazard quotient (HQ) value greater than 1 indicates that a calculated exposure is
greater than the reference dose (RfD) for a given constituent, and that there may be some potential for health
concerns. Similarly, a hazard index (HI) greater than 1 indicates that overall exposure to all chemicals of
interest may pose a threat to human health.
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Groundwater

Overburden and bedrock groundwater may present a significant non-cancer hazard should groundwater from the
Operations Area Plume be used in the future for potable use. HQ values for most contaminants in groundwater
exceeded 1 for a reasonable maximum exposure with an overall HI of 1000 for both overburden and bedrock
groundwater. The highest target-organ specific Hls for overburden and bedrock groundwater for this area are
600 and 700, respectively. These potential hazards are due predominantly to contamination within the NAPL
zone.

Another area of groundwater evaluated in the risk assessment assuming the bedrock aquifer was used for potable
purposes, the Queen Street Plume, is unlikely to present a significant hazard assuming reasonable maximum
exposure conditions. HQ values and the HI are below 1 for chemicals in bedrock groundwater for the Queen
Street Area. There were no COPC for overburden groundwater for Queen Street. HQ values for groundwater
constituents of the Up gradient Area were above and below 1, ranging from 0.01 to 7 for overburden
groundwater, and from 0.003 to 10 for bedrock groundwater. A HI greater than 1 was determined for both
overburden (HI of 10) and bedrock groundwater (HI of 20) from this location. However, because the Up
gradient Area is in the direction opposite of groundwater flow, this area will not be addressed by the remedy for
this site.

Soil

Potential exposure to subsurface soil in the Operations Area/Railroad Property area may present a potentially
unacceptable future non-cancer hazard for future residential receptors assuming reasonable maximum exposure.
The calculated HI for children is 20, with the primary diver being cadmium. The non-cancer hazard for future
adult residents and workers is 2. Future potential exposures to lead in the Operations Area may also pose a
significant threat of harm to young children should the area be used for residential purposes as maximum
concentrations of lead exceed the USEPA Region 9 residential preliminary remediation goal (PRG) of 400
mg/Kkg.

The other areas of soil contamination at the Site do not present a current or future unacceptable non-cancer
hazard under a residential, recreational/trespassing, or industrial use scenario, assuming reasonable maximum
exposure conditions. At the North and South Cianci Properties, all non-cancer HQs and HIs are much less than
1. As previously stated, the Town Well Field Property was not found during the HNUS (1994) Baseline RA to
present a current or future unacceptable non-cancer risk.

Sediment

Sediment in the Quinnipiac River and associated wetlands did not present current or a potential future
unacceptable non-cancer hazard assuming reasonable maximum exposure conditions. Exposure from incidental
ingestion and dermal contact with sediment for adults and older children in a recreational and/or trespasser
scenario, as well as exposure from ingestion of fish were evaluated in reaching this conclusion.

Surface Water
The surface waters of the Quinnipiac River and associated wetlands also did not present current or a potential
future unacceptable non-cancer hazard assuming reasonable maximum exposure conditions. Exposure from

incidental ingestion and dermal contact with surface water for adults and older children swimming in the
Quinnipiac River or wading in the associated wetlands were evaluated in reaching this conclusion.
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Carcinogenic Risk

Carcinogenic risk is expressed as a probability of developing cancer over the course of a lifetime as a result of a
given level of exposure. For exposure to multiple carcinogens, EPA assumes that the total risk is equivalent to
the sum of individual chemical risks, and thus individual-chemical risks can be added together to calculate a
total risk for a given receptor.

Regulatory agencies have policies and guidelines to determine the significance of these calculated risk levels.
EPA (1991) considers a risk of one in ten thousand (1 x 10™) to one in one million (1 x 10°) to be an acceptable
upper limit of risk that is sufficient to protect public health. Specifically, EPA (1991) states that “where the
cumulative carcinogenic site risk to an individual based on reasonable and maximum exposure for both current
and future land use is less than 10, ...action is generally not warranted.” “EPA uses the general 10 to 107 risk
range as a target range within which EPA strives to manage risks as part of a Superfund cleanup.”

Groundwater

Overburden and bedrock groundwater may present a significant excess cancer risk should groundwater from the
Operations Area Plume be used in the future for potable use. Cumulative cancer risks that could result if
overburden or bedrock groundwater were used for residential purposes (drinking water) were estimated at 1 x
10°% 2 x 10° respectively. As with the non-carcinogenic risks, the calculated carcinogenic risks are due
predominantly to constituents present in groundwater within the NAPL zone. Regulatory requirements under
the Safe Drinking Water Act (MCLs and non-zero MCLGs) and Connecticut Remediation Standard Regulations
(RSRs) were also exceeded in groundwater in this area of the Site.

Bedrock and overburden groundwater of the Queen Street Plume evaluated in the risk assessment assuming the
aquifer were used for potable purposes did not present a significant current or future cancer risk. Individual
constituent risks and total risk for groundwater are within or below EPA’s acceptable cancer risk range of 10 to
10°. A potentially significant cancer risk, however, is associated with exposure to overburden groundwater of
the Up gradient Area (6 x 10™). Cumulative cancer risk for the bedrock groundwater of this area is equal to
EPA’s low end target risk of 1 x 10,

Soil

Potential exposure to subsurface soil in the Operations Area/Railroad Property area also may present an
unacceptable cancer risk to potential future adult residents and children. Reasonable maximum exposure and
resulting risk associated with exposure to soil in this area was calculated at 1 x 10 for a child living in this area
of the site (residential) and 5 x 10 for an adult, for a cumulative residential cancer risk of 2 x 10°.  Risks to
future workers evaluated for the Operations Area/Railroad Property are 3 x 10*.  Levels of contaminants in soil
in the Operations Area/Railroad Property area also exceeded regulatory requirements established by Connecticut
under the Connecticut RSRs for pollutant mobility criteria and for direct exposure criteria.

Potential reasonable maximum exposure to surface soil located at other areas of the Site are not likely to present
a current or future unacceptable cancer risk under either a residential or industrial use scenario. Risks projected
for the North and South Cianci property are less than 1 x 10 under the recreational/trespasser scenario. Total
residential risks are within the USEPA target risk range of 1 x 10° to 1 x 10™* (1 x 10” for North Cianci and 2 x
10 for South Cianci). Cumulative cancer risks for workers at the North and South Cianci properties are also
within this range (2 x 10 for North Cianci and 4 x 10°® for South Cianci). Although soil outside the Operations
Area/Railroad Area is not likely to present an unacceptable cancer risk when compared with EPA’s target risk
range, contaminant levels did exceed regulatory requirements established under the Connecticut RSRs pollutant
mobility criteria and/or direct exposure criteria in isolated areas on the Cianci properties, including the culvert
outfall and the drainage ditch north of the culvert.
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Sediment

Contamination in the sediment from the Quinnipiac River and associated wetlands is not likely to present a
current or a potential future unacceptable cancer risk under reasonable maximum exposure conditions. Exposure
from incidental ingestion and dermal contact with sediment for adults or older children in a recreational and/or
trespasser scenario, as well as exposure from ingestion of fish were evaluated in reaching this conclusion.

Surface Water

Contamination in the surface waters of the Quinnipiac River and associated wetlands also is not likely to present
a current or a potential future unacceptable cancer risk under reasonable maximum exposure conditions.
Exposure from incidental ingestion and dermal contact with surface water for adults or older children swimming
in the Quinnipiac River or wading in the associated wetlands were evaluated in reaching this conclusion.

A summary of potential human health risks for exposures to soil assuming reasonable maximum exposure
conditions, based on the findings from the RA Update, is presented below:

Surface Soils Subsurface Soils
) Total Excess Total Excess
Location Lifetime Cancer| Total Noncancer | Lifetime Cancer | Total Noncancer
Receptor| Risk Hazard Index Risk Hazard Index
North Cianci
Adult Resident 3x10° 0.01 - -
Child Resident 7x10° 0.1 - -
Total Residential Risk (30 year) 1x10° 0.1
Recreational/Trespasser 3x107 0.002 - -
Worker 2x10° 0.009 - -
South Cianci
Adult Resident 5x10° 0.08 - -
Child Resident 1x10° 0.8 - -
Total Residential Risk (30 year) 2x10° 0.9
Recreational/Trespasser 5x 107 0.02 - -
Worker 4x10° 0.06 - -
Operations Area/Railroad Property
Adult Resident - - 5x 10" 2.0
Child Resident - - 1x10° 20
Total Residential Risk (30 year) - - 2x10° 20
Worker - - 3x10* 2.0

A summary of potential human health risks for groundwater based on the RA update is presented below:
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Bedrock Groundwater Overburden Groundwater
Total Excess Total Excess
Lifetime Cancer | Total Noncancer | | ifetime Cancer | Total Noncancer
Location Risk Hazard Index Risk Hazard Index
Operations Area Plume 2x10° 1000 1x10° 1000
Queen Street Plume 7x10° 0.08 NO COPC NO COPC
Up gradient Area 1x10* 20 6x 10 10

Note: the numbers in the above tables are expressed using scientific notation. For example, “3 x 10° is scientific notation for 3
times 10 to the -6 power, or 0.000003.

1.5.2 Ecological Risk

The HNUS (1994) baseline RA also included an evaluation of the risks posed to ecological receptors at the site.
The ecological RA (ERA) compared sediment, surface water, and soil concentrations to generic benchmarks to
calculate hazard quotients. A summary of the ERA is presented below.

Summary of the HNUS (1994) Ecological Risk Assessment

According to the ERA, ecological risks were considered “possible” if the maximum detected concentration
exceeded the benchmark and “probable” if the mean concentration exceeded the benchmark. The benchmarks
used in the ERA included Long and Morgan (1991) Effects Range-Low (ER-L) sediment criteria and USEPA
Chronic Ambient Water Quality Criteria (CAWQC). No site-specific ecological data (e.g., biological surveys,
tissue residue monitoring) were presented in the ERA.

The ERA identified potential ecological risks for most portions of the site, including risks due to background
concentrations detected at upstream areas of the Quinnipiac River. The ERA did not differentiate between
potential site-related and non-site-related risks.

The areas evaluated in the ERA for potential ecological risks from surface water and sediment were:

o upstream (Quinnipiac River in the vicinity north of Lazy Lane);

e downstream (Quinnipiac River in the vicinity of the southern half of the Cianci Property and northern half of
Town Well Field);

o floodplain (Quinnipiac River, southern half of Town Well Field to Curtiss Street, including associated
wetland habitats);

e culvert outfall area (underground culvert area and area near monitoring well TW-7A); and

e seasonal ponds (intermittent shallow ponds at the southwestern corner of the Cianci Property and the
northwestern corner of the Town Well Field).

The ERA evaluated four areas for potential ecological risks from soils:

Cianci Property/SRSNE Facility;
Southington Well Field;

upslope area; and

Queen Street

A summary of the results of the ERA and the identification of potentially actionable ecological risks for specific
contaminants for surface water, sediment, and soil are discussed in the following sections.
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Surface Water

Potential ecological risks from surface water were evaluated in the ERA based on comparison to CAWQC.
According to the risk estimates presented in the ERA, the area that appeared to pose the greatest cumulative risk
from surface water is the culvert area on the former Cianci Property, followed by the seasonal ponds and
downstream areas of the Quinnipiac River.

According to the ERA, potential surface water risks associated with the culvert area are from bis(2-
ethylhexyl)phthalate and PCBs, and to a lesser extent lead. Of these constituents, bis(2-ethylhexyl)phthalate and
lead were detected at similar concentrations upstream of the site, and the concentrations are not considered site
related. The maximum detected PCB concentration (0.85 ug/L exceeded the CAWQC of 0.014 ug/L).

The ERA identified potential surface water risks associated with the seasonal ponds from cadmium and lead,
and to a lesser extent copper. Of these constituents, only cadmium was detected at concentrations greater than
upstream samples. However, there is currently no standing water in the seasonal pond area, thus there is limited
potential for ecological exposure from surface water.

The ERA identified potential ecological risks for the downstream section of the Quinnipiac River attributed to
lead, copper, and bis(2-ethylhexyl) phthalate. Each of these constituents (except copper) was detected at similar
concentrations in upstream surface water samples. For copper, there was only one sample (SW1-11) with a
detected concentration greater than upstream samples and greater than the criterion used in the ERA.
Subsequent surface water samples collected from the Quinnipiac River had very low concentrations of copper.
The more recent sample concentrations were similar to upstream concentrations and below the criterion. For the
floodplain section, the ERA identified “probable” ecological risks only for lead. Lead was also detected at
similar concentrations in upstream samples.

In summary, for surface water, the only potential actionable ecological risk that should be addressed is from
PCBs in the area of the culvert outfall.

Sediment

The ERA evaluated potential ecological risks associated with exposure to river sediment based on comparison
of concentrations to either USEPA CAWQC (by applying equilibrium partitioning equations), Long and Morgan
(1991) ER-L values, or (for inorganics) Wisconsin’s interim criteria for sediments from Great Lakes harbors.
All areas evaluated in the ERA, including areas up gradient of the site, exhibited potential ecological risks from
sediment. With respect to sediment-related risks, the agencies expressed concern that the existing RI database
may have been too limited to fully evaluate potential ecological risks posed by site-related chemicals in
sediments. To address this concern, BBL performed a supplemental sediment investigation, which is described
in Appendix K. The sediment investigation involved sampling and analysis of sediment from upstream,
adjacent to, and downstream of the Site. The sediment investigation evaluated these data, along with additional
sediment data from the RI and data from CTDEP/USEPA, to evaluate the significance of potential ecological
risks posed by sediment constituents.

Risks in sediment were due primarily to the presence of PAHs and metals (notably arsenic, cadmium, copper,
lead and mercury). According to the ERA, the greatest cumulative ecological risk due to sediment constituents
appears to be associated with the floodplain sector, followed by the culvert area, the downstream sector, the
upstream sector, and the seasonal ponds sector.

The potential ecological risks from sediment in the floodplain were due primarily from PAHs and cadmium,
followed by copper, lead, mercury, and zinc. However, of these contaminants, only lead was detected at
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concentrations greater than upstream locations. The highest risks from lead were from sediment sample SD1-
13. This sample was collected from a tributary to the Quinnipiac River, on the other side of the river and more
than ¥2-mile south of the site. Similarly, samples SD3-37 and SD3-38 are located immediately downstream of
the confluence with the tributary and the Quinnipiac River, on the other side of the river. As such, contaminants
detected in these samples may not be attributable to the site. The other three samples used to evaluate potential
ecological risks in the floodplain (SD1-12, SD1-14, SD1-15) were from the Quinnipiac River adjacent or
immediately downstream of the site. Concentrations detected in these samples were generally similar to
concentrations detected in upstream samples.

The potential ecological risks in the culvert outfall area were due to PAHs, PCBs, and metals (cadmium, lead,
and mercury). Of the constituents identified as having a probability for adverse effects, only bis(2-
ethylhexyl)phthalate, 2-methylnaphthalene, and Aroclor 1254 exceed background levels. The highest
concentrations were detected directly at the culvert outfall. Although the contaminated material at the outfall is
referred to as sediment in the ERA, it meets the definition of “soil” under the CT RSRs. Henceforth, the
material at the culvert outfall will be referred to in this document as “wetland soil.”

The potential ecological risks from sediment in downstream areas of the Quinnipiac River were primarily due to
PAHs and metals (cadmium, lead, and mercury). However, concentrations and distribution of PAHs and metals
detected at these locations were generally similar to upstream areas.

For the seasonal ponds, ecological risks were attributed to alpha- and gamma-chlordane, cadmium, and mercury.
The maximum detected chlordane concentration (associated calculated pore water concentration of 0.0046 ug/L)
exceeds the CAWQC of 0.0043 ug/L. Again, concentrations of cadmium and mercury were not greater than
those in upstream locations.

In summary, for sediment, the only potential ecological risks that are actionable are those associated with PCBs
and PAHs (bis(2-ethylhexyl)phthalate, 2-methylnaphthalene, and Aroclor 1254) in the wetland soils at the
culvert outfall. Potential ecological risks for other areas are not actionable because most constituents were also
detected at similar concentrations in upstream samples.

Soil

The HNUS ERA evaluated potential ecological risks for soil by comparing detected concentrations to Ontario’s
soil contamination values. These values depict “concentrations which represent moderate soil contamination
and may or may not require cleanup.” Because these criteria are not ecological risk-based, a large degree of
uncertainty is associated with their use to identify potential ecological risks.

The ERA identified potential ecological risks from soils for the Cianci Property/SRSNE Facility only. The
potential ecological risks were associated with specific areas of the site, including within the Operations Area in
the vicinity of the former primary lagoon and the operations building (soil borings B-1, B-2, B-5 and B-7), the
eastern perimeter of the SRSNE operations building (soil borings B-8, P-2A, B-14, and P-1A), the drainage
ditch east of the SRSNE Operations Area (surficial soil sample SS3-C1 and soil boring B-15), and the culvert
outfall area (soil boring P-11A, and surficial soil samples SS3-B1, SS3-B2, SS3-B3 and SS3-B4). The potential
ecological risks for soils from these areas were primarily due to xylenes, PCBs, cadmium, lead and selenium.
However, as stated in the ERA, these areas provide only marginal habitat for ecological receptors and thus the
exposure pathways may, in most cases, be incomplete. Potential ecological risks from soil were not considered
significant for the Southington Well Field, upslope area, and Queen Street.

In summary, because elevated soil levels are located in areas that provide only marginal habitat for ecological
receptors, soil does not appear to present an actionable ecological risk, aside from PCBs and PAHSs (as described
under “Sediment” above).
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1.6 Summary of Post-RI Investigations and Activities

The Group has continued to conduct various studies and perform further evaluations of site conditions in the
period since the completion of the RI in 1998. These include the following:

Supplemental Overburden Hydrogeologic Investigation

To further understand the groundwater hydraulics in the north-central portion of the Town of Southington Well
Field Property, a post-RI overburden hydrogeologic investigation was conducted by BBL during August 1998.
The additional hydrogeologic investigation activities were specifically conducted to provide data to support the
evaluation of remedial alternatives for overburden groundwater in this FS. The overburden investigation
included:

pumping well and piezometer installation;
pumping well and piezometer development;
step drawdown and constant-rate pumping tests;
groundwater elevation and flow modeling; and
reporting.

The findings and evaluation of the overburden investigation is presented in the Overburden Investigation Field
Results and Data Evaluation (Appendix A).

Interim Monitoring and Sampling (IMS)

The Group has conducted 13 biannual groundwater and surface water sampling and analysis events since 1998.
As defined in the final IMS Plan (IMSP; BBL, November 1998), each sampling event has involved the
collection of samples from 25 monitoring wells and 3 surface water points along the Quinnipiac River. The
most recent Interim Monitoring and Sampling Report dated January 2005 is included as Appendix L.

Among the IMS findings, it is noteworthy that the highest total VOC concentration in each IMS data set
(approximately 41,000 ug/L as of October 2003) has consistently been detected at deep overburden monitoring
well MW-502. This well is situated between the NTCRA 1 sheet-pile wall and the Quinnipiac River. During
the completion of the RI, this well was interpreted as being situated in close proximity to non-agqueous phase
liquids (NAPLS) in the saturated overburden. Another possible explanation for the persistent, elevated VOC
concentrations at well MW-502, however, could be the upward discharge of groundwater containing VOCs from
the shallow bedrock; an upward hydraulic gradient generally exists between the shallow bedrock and the deep
overburden in that area. In addition, similar constituents have been reported at nearby shallow bedrock
monitoring wells.

Another noteworthy IMS finding is that, as predicted in the June 2000 draft FS, groundwater VOC
concentrations downgradient of the NTCRA 2 capture zone decreased through natural attenuation to less than
regulatory limits, and have been consistently below MCLs since 2001-2002.

Supplemental Sediment Investigation

In response to comments on the first draft of this FS, BBL conducted a supplemental sediment investigation in
the Quinnipiac River to support the interpretation of the 1994 Ecological Risk Assessment (ERA). Results from
that effort are presented in Appendix K.

1-29



DRAFT

Supplemental Soil Sampling

Also in response to comments on the first draft of this FS, BBL conducted a supplemental soil sampling
program. The program had three primary purposes, as summarized below:

e provide additional soil data to support the ongoing Risk Assessment (RA) Update for the former Cianci
Property;

e obtain leaching-based inorganics analytical data for soil to compare to CT DEP's Remediation Standard
Regulations (RSRs), specifically the pollutant mobility criteria standards (PMCs); and

o further characterize background soil quality to identify naturally occurring inorganic constituents to which
the CTDEP RSRs would not apply.

The findings from the supplemental soil sampling program are presented in Appendix M.

Supplemental FS Groundwater Sampling Event

In June 2003, 31 monitoring wells at the Site were sampled for a range of bioremediation assessment parameters
(e.g., dissolved hydrocarbon gases, volatile fatty acids, anions, dissolved metals, alkalinity and other key natural
attenuation parameters). The results from this comprehensive sampling event and previous Site data were used
to evaluate the status of natural bioremediation processes inside the NTCRA 1 and NTCRA 2 containment areas
(GeoSyntec, 2004; see Appendix G). The results from this sampling event are also summarized above in
Section 1.4.3.2.

NAPL Delineation Pilot Study

In response to EPA and CTDEP comments on the second draft of this FS, the Group performed a NAPL
delineation pilot study to identify areas within the overburden groundwater with potentially mobile (pooled) and
residual NAPL based on visual observations of NAPL in soil samples. The purpose of this work was to provide
a basis for calculating an area and volume of greatest NAPL concentration in the overburden to consider for
treatment.

The NAPL delineation pilot study involved the installation of soil borings in and around the zone where NAPL
had already been visually observed in previous soil samples or monitoring wells, and the assessment of soil
samples for the presence of visible NAPL. The results of the study were summarized in a December 2003
memorandum to the USEPA (BBL, 2003; Appendix C). The results of the study were used to define the
overburden NAPL area.

1,4-Dioxane Evaluation

During the sampling in 2004, groundwater and surface water samples were analyzed for 1,4-dioxane using SW-
846 Method 8720C. In addition, NTCRA 1 influent and effluent samples were analyzed for 1,4-dioxane. The
results of the NTCRA 1 system and IMS sampling results for 1,4-dioxane are summarized in Appendix L.
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2. Identification and Screening of Technologies

The identification of potentially applicable remedial technologies in the FS begins with the identification of
applicable or relevant and appropriate requirements (ARARs), remedial action objectives (RAOSs), preliminary
remediation goals (PRGs), and general response actions (GRASs). The areas or volumes of media of concern to
which remedial action might be applied are identified based on these criteria, and specific remedial technologies
to address those media are listed and screened in a two-step process. Initially, the universe of potentially
applicable technologies are identified and screened solely on the basis of technical implementability. Following
this initial screening, the options for the remaining technologies are evaluated with respect to relative
effectiveness, implementability and cost to select one or more representative options for each technology.

Throughout this section of the FS, the terms “technology” or “technology type” refer to general categories of
technologies. The term “process option” refers to specific cleanup processes within each technology type. For
example, “physical treatment” would represent a technology type, while “air stripping,” a type of physical
treatment, would be a process option under this technology.

2.1 Potential Applicable or Relevant and Appropriate Requirements (ARARS)

ARARs are promulgated, enforceable federal and state environmental, or public health requirements, which fit
into either of two categories: "applicable requirements” or "relevant and appropriate requirements.” Applicable
requirements are those cleanup standards, standards of control, and other substantive environmental protection
requirements, criteria, or limitations promulgated under federal or state law that specifically address a hazardous
substance, pollutant, contaminant, remedial action, location, or other circumstance at a CERCLA site. Relevant
and appropriate requirements are those cleanup standards, standards of control, and other substantive
environmental protection requirements, criteria, or limitations promulgated under federal or state law that, while
not legally applicable to a hazardous substance, pollutant, contaminant, remedial action, location, or other
circumstance at a CERCLA site, address problems or situations sufficiently similar to those encountered at the
CERCLA site that their use is well suited to the particular site or actions at the site.

EPA and the states have also identified certain guidance as "to be considered"” criteria (TBCs). TBCs are non-
promulgated advisories or guidance issued by federal or state government that are not legally binding and do not
have the status of potential ARARS. Along with ARARS, TBCs may be used to develop the remedial action
limits necessary to protect human health and the environment.

EPA categorizes ARARs and TBCs as chemical-specific, location-specific, or action-specific. These ARAR
categories are described below.

2.1.1 Potential Chemical-Specific ARARs and TBCs

Chemical-specific ARARs and TBCs are usually health- or risk-based values that may define acceptable
exposure levels and, therefore, may be used in establishing remediation goals. In general, chemical-specific
ARARs are set for a single chemical or a closely related group of chemicals. A listing of potential chemical-
specific ARARs and TBCs is presented in Table 2-1.

2.1.2 Potential Location-Specific ARARs and TBCs

Location-specific ARARs and TBCs are restrictions placed on the concentrations of hazardous substances or the
conduct of activities solely because they are in specific areas. The general types of potential location-specific
ARARs and TBCs that may be applied to the SRSNE Site are briefly described below.
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Several potential federal and state ARARs and TBCs address wetlands and floodplains. Because the study area
includes wetlands and portions of the area are located in the 100-year floodplain of the Quinnipiac River, these
would be location-specific ARARs or TBCs if the remedial alternatives to be evaluated during the FS would
result in impacts to these resources. Section 404 of the Clean Water Act and State Water and Wetlands
requirements restrict activities that adversely affect wetlands and waterways. RCRA Location Standards outline
the requirements for the construction of a RCRA facility located in a 100-year floodplain. The Wetlands and
Floodplains Executive Order, incorporated into 40 CFR Part 6, Appendix A, requires that wetlands and
floodplains be protected and preserved and that adverse impacts be minimized.

Additional potential location-specific ARARs include the Fish and Wildlife Coordination Act, which requires
that any federal agency proposing to modify a body of water must consult with the U.S. Fish and Wildlife
Service. Again, these requirements would be ARARs for the SRSNE Site if the remedial alternatives evaluated
in the FS impact the Quinnipiac River.

A listing of potential location-specific ARARs and TBCs is presented in Table 2-2.

2.1.3 Potential Action-Specific ARARs and TBCs

Action-specific ARARs and TBCs are usually technology- or activity-based requirements or limitations on
actions taken with respect to hazardous wastes. These requirements generally focus on actions taken to
remediate, handle, treat, or dispose of hazardous wastes. These action-specific requirements do not in
themselves determine the remedial alternative; rather, they indicate how a selected alternative must be achieved.
The general types of potential action-specific ARARs that may be applied to the SRSNE Site are briefly
described below.

The Clean Water Act (CWA) requires that any point source discharge to waters of the U.S. meet all applicable
requirements under the National Pollutant Discharge Elimination System (NPDES) program. These
requirements would apply if the remedial alternatives evaluated during the FS involve point source discharges to
the Quinnipiac River. The state regulates the discharge of process wastewater and does not permit the discharge
of toxic pollutants for which "Health Advisories™ are unavailable and for which there is insufficient data for the
establishment of a Health Advisory. This discharge restriction is potentially applicable to several contaminants
detected in the study area. In addition, Ambient Water Quality Criteria (AWQC) have been developed under the
CWA as guidelines for the protection of freshwater aquatic life and human health, based on ingestion of water
and fish consumption. These standards would be used to develop effluent discharge limits for those alternatives
that require discharges to the Quinnipiac River.

Various requirements of the Clean Air Act, including requirements implemented under State regulations, would
be potential ARARSs, if the remedial alternatives to be evaluated as part of the FS involve air emissions.

Disposal actions may be regulated by the state hazardous waste regulations, state waterways regulations, and the
groundwater injection program. In addition, the RCRA facility standards address the design, facility operations,
manifesting and record keeping, treatment, disposal, groundwater monitoring, and closure for certain types of
waste management facilities. These regulations may also be potential ARARSs.

The Toxic Substances Control Act (TSCA) includes requirements for the treatment and disposal of PCBs This
ARAR would apply to alternatives involving treatment or disposal of waste material containing PCBs.

A listing of potential action-specific ARARs and TBCs is presented in Table 2-3.
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The final ARARs and TBCs will be used in the detailed analysis of the effectiveness of remedial alternatives,
and will be factored into the development of performance standards to be included in the Record of Decision
(ROD) for the site.

2.1.4 ARAR Waivers

Under certain circumstances, a remedial alternative that does not meet an ARAR may be selected, and a waiver
may be granted. There are six sets of circumstances described in Section 300.430(f)(1)(ii)(c) of the NCP under
which waivers are granted:

e if the alternative is an interim measure and will become part of a total remedial action that will attain the
ARAR,;

e if compliance with the ARAR will result in greater risk to human health and the environment than other
alternatives;

e if compliance with the requirement is technically impracticable from an engineering perspective;

o if the alternative will attain a standard of performance that is equivalent to that required under the otherwise
applicable standard, requirement, or limitation through use of another method or approach;

o if the state has not consistently applied, or demonstrated the intention to consistently apply, the promulgated
requirement in similar circumstances at other remedial actions within the state; or

o for fund-financed actions (i.e., remedial actions financed by the federal Superfund), an alternative that attains
the ARAR will not provide a balance between the need for protection of human health and the environment
at the site and the availability of Fund monies to respond to other sites that may present a threat to human
health and the environment.

All ARAR: listed above will be evaluated with regard to the applicability of the waiver mechanisms in the NCP
as part of the FS.

2.1.5 Superfund Program Expectations

EPA expects to select a remedy for a site considering the Superfund program’s “goal and expectations” which
are stated in the NCP as follows:

Program Goal (40 CFR 300.430(a)(1)(1))

The national goal of the remedy selection process is to select remedies that are protective of human health and
the environment, that maintain protection over time, and that minimize untreated waste.

Program Expectations (40 CFR 300.430(a)(1)(iii)

A. EPA expects to use treatment to address the principal threats posed by a site, wherever practicable.
Principal threats for which treatment is most likely to be appropriate include liquids, areas contaminated
with high concentrations of toxic compounds, and highly mobile materials.

B. EPA expects to use engineering controls, such as containment, for waste that poses a relatively low long-
term threat or where treatment is impracticable.
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C. EPA expects to use a combination of methods, as appropriate, to achieve protection of human health and the
environment.

D. EPA expects to use institutional controls, such as water use and deed restrictions, to supplement engineering
controls as appropriate for short- and long-term management to prevent or limit exposure to hazardous
substances, pollutants, or contaminants.

E. EPA expects to consider using innovative technology when such technology offers the potential for
comparable or superior treatment performance or implementability, fewer or lesser adverse impacts than
other available approaches, or lower costs for similar levels of performance than demonstrated technologies.

F. EPA expects to return usable ground waters to their beneficial uses wherever practicable, within a time
frame that is reasonable given the particular circumstances of the site. When restoration of groundwater to
beneficial uses is not practicable, EPA expects to prevent further migration of the plume, prevent exposure
to contaminated groundwater and evaluate further risk reduction.

2.2 Remedial Action Objectives

Remedial Action Objectives (RAOs) or “clean up objectives” consist of media-specific goals for protecting
human health and the environment. As defined in EPA’s RI/FS guidance (USEPA, October 1988), RAOs
should specify the contaminants of concern, exposure routes and receptors, and an acceptable contaminant level
or range of levels for each exposure route. The baseline human health risk assessment identified several COCs
with respect to human health risk in the study area groundwater, soil, wetland soil, surface water, and sediment.

2.2.1 Groundwater Risk

Contaminants in groundwater exceed both cancer and non-cancer EPA target risk requirements and state and
federal regulatory requirements assuming that the groundwater is used for potable use in the future. The highest
calculated groundwater ingestion risks are related to the Operations Area, the former Cianci property, and the
northern portion of the Southington well field. Groundwater in this area is not currently used for drinking water
or other domestic purposes.

2.2.2 Soil and Wetland Soil Risk

The Baseline RA and RA Update evaluated potential soil exposure risks based on both residential and industrial
land use scenarios. Soil in the Operations Area/Railroad Property presented unacceptable cancer and/or non-
cancer risks to adults and children who might live on the property in the future (residential scenario) and
workers (industrial scenario). Connecticut believes that the most reasonable future use for the Site is a
recreational use. Under Connecticut law, areas used for recreational purposes are required to meet cleanup
standards for residential use. As a result, cleanup actions will focus on soil that presents unacceptable cancer
and/or non-cancer risks to adults and children who might live on the property in the future. In addition, soil at
the Operations/Railroad Area, isolated areas on the Cianci properties, and the drainage ditch north of the culvert
exceed Connecticut RSRs for pollutant mobility criteria and/or direct exposure criteria. Wetland soil at the
culvert outfall also exceeds RSRs for direct exposure criteria and presents an unacceptable ecological risk.

2.2.3 Sediment and Surface Water Risk

The total cancer risk and non-cancer risk calculated as part of the Baseline Risk Assessment for accidental
ingestion and dermal contact with surface waters and sediment indicate that surface water and sediment do not
present an unacceptable risk to human health.
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Surface water at the discharge of the 30-inch concrete culvert poses an unacceptable risk to ecological receptors.

2.2.4 Remedial Action Objectives

Remedial Action Objectives (RAOs) have been developed in consultation with EPA and CTDEP for Operations
Area/Railroad soil; overburden and bedrock groundwater; overburden and bedrock NAPL areas; and Cianci
Property soil (including wetland soil). Although surface water at the culvert outfall also presented an
unacceptable ecological risk due to PCBs, that risk will be addressed by the action taken to address PCBs in
wetland soil at the same location. As a result, no cleanup objectives were developed for surface water.

The RAOs were developed based upon potential human health or ecological risks associated with exposure to
these areas of the site. A summary of each area of the site and the threats each present is included in Table 2-4.

The clean up objectives for each area of the Site are presented below.

Operations Area/Railroad Soil — Human Health

Prevent potential human exposure (dermal contact, ingestion, and inhalation) to soil contaminants that may
exceed an excess carcinogenic risk of 1 x 10” to 1 x 10, that may pose a non-carcinogenic Hazard Index
greater than 1, or that exceed ARARs (regulatory criteria). Prevent migration of contaminants from soils to
groundwater that would result in groundwater concentrations in excess of ARARS or which might otherwise
present an unacceptable risk.

Operations Area/Railroad Soil — Protection of the Environment

Prevent migration of contaminants from soils to groundwater that would result in groundwater concentrations in
excess of ARARs or present an unacceptable risk in groundwater.

Cianci Property Soil — Human Health

Prevent potential human exposure (dermal contact, ingestion, and inhalation) to soil with contaminants that
exceed ARARs (regulatory criteria). Prevent migration of contaminants from soils to groundwater that would
result in groundwater concentrations in excess of ARARs or which might otherwise present an unacceptable risk
in groundwater.

Cianci Property Soil — Protection of the Environment

Prevent potential ecological risks associated with SRSNE-related contaminants.

Overburden NAPL Area — Human Health

Reduce or stabilize the NAPL mass that would otherwise result in groundwater concentrations that may pose a
carcinogenic risk in excess of 1 x 10 to 1 x 10, non-carcinogenic Hazard Index greater than 1, or that may
exceed ARARS.

Overburden NAPL Area — Protection of the Environment

Reduce NAPL mass in this area to achieve one or more of the following:

e Shorten the time frame that groundwater standards are exceeded,
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e Shrink the size of the groundwater contaminant plume;
¢ Reduce groundwater contaminant concentrations; and
e Prevent the migration of NAPL.

Overburden Groundwater — Human Health

Prevent potential human exposure (dermal contact, ingestion, and inhalation) to overburden groundwater with
contaminants that may pose an excess carcinogenic risk in excess of 1 x 10* to 1 x 10, non-carcinogenic
Hazard Index greater than 1, or that may exceed ARARSs.

Overburden Groundwater — Protection of the Environment

Restore groundwater quality to meet ARARs.

Bedrock NAPL Area — Human Health

Minimize expansion of the extent of contaminated bedrock groundwater due to further NAPL migration.

Bedrock NAPL Area — Protection of the Environment

Minimize expansion of the extent of contaminated bedrock groundwater due to further NAPL migration.

Bedrock Groundwater — Human Health

Prevent potential human exposure (dermal contact, ingestion, and inhalation) to bedrock groundwater with
contaminants that may pose a carcinogenic risk in excess of 1 x 10“ to 1 x 10, that may pose a non-
carcinogenic Hazard Index of 1, or that may exceed ARARS.

Bedrock Groundwater — Protection of the Environment

Prevent continuing migration of contaminants that exceed ARARs or that present an unacceptable risk; and
restore bedrock groundwater to meet ARARs once VOC residuals are depleted.

2.3 Preliminary Remediation Goals

Preliminary remediation goals (PRGs) provide the basis for development and comparison of remedial
alternatives and the framework to evaluate the relative effectiveness of each respective alternative. PRGs are
based on remedial goals for the CERCLA program including chemical-specific ARAR levels. PRGs were
developed for soil, wetland soil, groundwater and riverine sediment. No PRG was proposed for surface water,
based on the assumption that remediating wetland soils in the culvert outfall area will also address PCBs in
surface water in that area. Separate remedial goals will be established for the overburden and bedrock NAPL
areas, where risk-based PRGs are not expected to be achieved in the short-term.

Tables 2-5a to 2-5d present potential PRG values for COPCs in soil and groundwater. PRGs were derived for
those constituents identified in soil and groundwater as having a cancer risk level of 1 x 10°® and/or significantly
contributing to a non-cancer hazard of 1 [In some instances COPCs with a hazard quotient (HQ) less than 1 are
included if they significantly contribute to a HI greater than 1 or exceed an ARAR.]

Table 1-1b shows those substances which are known to exceed CT RSRs at this time.
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PRGs are also derived for PCBs and PAHSs in wetland soil at the culvert outfall area that are protective of
ecological risk. Finally, site-specific PRGs were calculated for riverine sediment.  The following discussion
presents the rationale behind the selected PRGs.

Soil PRGs

The soil PRGs are the lesser of the Connecticut Remediation Standard Regulations (RSRs) residential direct
exposure criteria (DEC), the RSR pollutant mobility criteria (PMC), and risk-based concentrations [based on a
cancer risk of 1 x 10° and/or a HQ of 1 and exposure assumptions for a resident used in the RA update
(Appendix J)]. Because the RA update evaluated potential exposure to unsaturated soils only (soils to a depth of
10 feet or groundwater, whichever was shallower), DEC and PMC are used in the PRG selection process.
Table 2-5a lists the potential PRGs that were identified using the stated sources as described above. The lowest
of these values is the selected PRG (Table 2-5b). Table 2-5b also provides the cancer risk level and non-cancer
hazards associated with residential exposure to the selected PRG.

Groundwater PRGs

PRGs for groundwater are the lower of the CTDEP RSR criteria [i.e., background levels for the SRSNE site
(which are the analytical detection limits for organics)], USEPA maximum contaminant levels (MCLSs), and in
the absence of a federal or state standard, risk-based concentrations [based on a cancer risk of 1 x 10° and a
non-cancer HQ of 1 and groundwater exposure assumptions consistent with potable use of the groundwater].
These values are presented in Table 2-5¢ and the selected PRGs are presented in Table 2-5d.  PRGs for
inorganics are currently the lower of the available MCLs and CTDEP RSRs, and in their absence, a risk-based
concentration. The PRGs for inorganics are subject to change based on an ongoing (2005) background
groundwater investigation for inorganics. When this data becomes available, background concentrations will be
considered in the PRG selection process. These background levels for inorganics for the SRSNE Site should be
representative of regional background values and therefore may be appropriate as remediation goals.

Wetland Soil PRGs

Per USEPA’s A Guide on Remedial Actions at Superfund Sites with PCB Contamination (OSWER Directive
9355.4-01FS. August 1990), a cleanup level of close to 1 ppm is to be considered where the organic carbon
concentrations are 5%. Total organic carbon measured at this Site during the 1991 Remedial Investigation
ranges from 4.3% to 4.6%. Therefore, the PRG of 1 ppm set for total PCBs in soil (Table 2-5b) is also
protective of ecological health in the area of the culvert outfall.

There are no established benchmarks to use as PRGs for PAHs in wetland soil to address potential ecological
risks. However, conservative screening levels are available from a variety of sources. These values were
compared to the RSR DECs for PAHSs, and the human-health based DEC values were found to be lower.
Therefore, clean up to meet the DEC levels will also be protective of ecological health.

Riverine Sediment

The sediment in the Quinnipiac River does not pose an excess carcinogenic risk in excess of 1 x 10 to 1 x 10°®
or a non-carcinogenic Hazard Index of 1. The CTDEP RSRs establish DEC for soil; however these values are
not directly applicable to riverine sediment. Therefore, human-health based PRGs for sediment were calculated
by modifying the CTDEP soil RSR DEC concentrations to account for differences in exposure. The following
describes the adjustment in the exposure frequency used to develop the modified DEC values for sediment.

The default exposure factors used in calculating a risk-based direct exposure concentration for residential soils
are listed in the table below and consider both the child and adult exposures.

2-7



DRAFT

Parameter Default Exposure Factor
Target Cancer Risk Level 1 x 10 (unitless)
Hazard Index 1 (unitless)
Ingestion Rate (child) 200 mg/day
Ingestion Rate (adult) 100 mg/day
Exposure Frequency 365 days/year
Exposure Duration (child) 6 years
Exposure Duration (adult) 24 years
Body Weight (child) 15 kg
Body Weight (adult) 70 kg
Averaging Time (for carcinogens) 25,550 days
Averaging Time (non-carcinogens-child) 2,910 days
Averaging Time (non-carcinogens-adult) 8,760 days

Because the exposure frequency to river sediment is expected to be much lower than exposure to the residential
soil (365 days per year), this parameter was adjusted to reflect a scenario where exposure to sediment is 10-
times lower than that of residential soils (36.5 days per year). Exposure to sediments of the Quinnipiac River
will be at least 10-times lower than residential soil exposure because of limited public access and public use.
Adjusting the exposure frequency results in calculated PRGs for sediment that are 10-fold higher than the
residential soil DECs. No sediment in the Quinnipiac River exceeded the calculated sediment PRGs.

Another riverine sediment screening value for PCBs of 0.1 mg/kg using the sediment-to-fish pathway for human
exposure was derived by the Connecticut Department of Public Health (CDPH) (See Appendix N). CTDEP
recommended that the most recent sediment data for the Quinnipiac River be compared to this value. Only one
sample [SD-10-99-4 (0.5-2.0 feet) = 0.11 mg/kg PCB] exceeded this screening value of 0.1 mg/kg, but only by a
very small margin. The potential human food chain pathway for fish, assuming the fish spent their entire lives
within the 1,800 foot reach of the river adjacent to and immediately downstream of SRSNE, does not pose a
significant risk based on the new sediment data.

2.4 General Response Actions

General Response Actions (GRAS) are potential cleanup technologies identified for the site. GRAs may include
treatment, containment, excavation, extraction, disposal, institutional actions, or a combination of these. Like
RAOs, these technologies are identified for each area of the Site that presents an unacceptable risk. A listing of
the GRAs for each area of the Site is presented below.

Operations Area/Railroad Soil

No Action

Institutional Controls/Limited Actions
Containment

Ex-Situ Treatment or Disposal

In -Situ Treatment

Cianci Property Soil

e No Action
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e Containment
¢ Removal and Disposal

Overburden NAPL Area

No Action

Institutional Controls/Limited Actions
Containment

Removal and Offsite Disposal

In-Situ Treatment

Overburden Groundwater

No Action

Institutional Controls/Limited Actions
Containment

Diversion

Containment/Removal with Ex-Situ Treatment
In-Situ Treatment

Bedrock NAPL Area

e No Action
o [nstitutional Controls/Limited Actions
e Containment

Bedrock Groundwater

No Action

Institutional Controls/Limited Actions
Containment

Diversion

Containment/Removal with Ex-Situ Treatment
In-Situ Treatment

2.5 Areas and Volumes of Media to Which Remedial Action May Apply

In accordance with applicable guidance, the development of remedial alternatives during the FS process
includes an initial determination of the areas or volumes at each part of the Site that would potentially be
addressed by each cleanup technology. This determination is based on the results of the investigations
completed as part of and subsequent to the RI, considering the preliminary cleanup levels developed for the site.
A description of the areas or volumes is presented in this section.

2.5.1 Operations Area/Railroad Soil

The soil database for the site was screened to evaluate each soil sample with respect to the cleanup levels
developed for soil (Appendix M). The results indicated that CTDEP Direct Exposure Criteria (DEC)
exceedences were primarily within the Operations Area/Railroad (Appendix M, Figure M-1). Another cluster
of exceedences (sampling locations SB-915, SS3-B3, SD1-05, SD3-34, SD3-35 and SD3-36) was identified
near the outfall of an underground culvert that crosses the Southern Cianci Property and discharges to the
western floodplain of the Quinnipiac River. Other isolated exceedences (SS3-B2, SS3-B4, and SB-907) were
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also noted on the Southern Cianci Property. The exceedences observed at the culvert outfall, and on the Cianci
Property are addressed with the Cianci Property Soil discussed below.

The CTDEP Pollutant Mobility Criteria (PMC) screening similarly identified the majority of exceedences within
the Operations Area or the railroad (Appendix M, Figure M-2). Other isolated exceedences (SB3-B4, SB-905
and SB-914) were also noted in the southern Cianci Property, although these are minor exceedences within a
factor of one to three times the listed PMC.

Based on the analysis of contaminants presented in the R1 Report, the cleanup levels developed for soil, depth to
seasonal high water table (to avoid recontamination from contact with contaminated groundwater in the
overburden), and data presented in Appendix N, the volume of contaminated soil is approximately 17,000 cubic
yards. The approximate area that will be addressed is shown on Figure 2-1.

2.5.2 Cianci Property Soil

The areas potentially requiring remedial action are as follows:

¢ the 30-inch diameter culvert crossing the former Cianci property that conveys site runoff to the Quinnipiac
River;

o isolated surficial soil locations on the former Cianci property; and

¢ wetland soil within, at the entrance to, and at the discharge of the 30-inch diameter culvert.

Clean up actions would be taken in these areas based upon cleanup levels developed, (Appendix M) and
actionable ecological risk. Impacted soil in the wetlands at the culvert discharge (near sampling locations
SB-915, SS3-B3, SD1-05, SD3-34, SD3-35 and SD3-36) presents an unacceptable risk to ecological receptors.
The total volume where cleanup is necessary to address Cianci Property soil is approximately 900 cubic yards.

2.5.3 Overburden NAPL Area

The area and volume (Figure 2-3) is based on the results of the NAPL delineation pilot study performed at the
site in November, 2003.

The results of the NAPL Delineation Pilot Study indicate the following:

o while the potential existence of NAPL in the subsurface at the former Cianci Property cannot be absolutely
ruled out, it appears that NAPL is much more prevalent in the former Operations Area of the site;

¢ pooled NAPL was interpreted as present below the approximate water table at several locations in the former
Operations Area;

¢ residual NAPL was interpreted as present above and below the water table at several locations in the former
Operations Area; and

¢ pooled and residual NAPL were both encountered near the base of the overburden at several locations in the
Operations Area.

Based on the results of the pilot study, an area of approximately 1.5 acres, predominantly within the Operations
Area of the Site extending from the water table to the top of bedrock will be addressed. The volume of this area
is approximately 47,000 cubic yards, with 32,000 cubic yards below the water table, containing an estimated
460,000 kg (1,000,000 pounds) of NAPL. The actual mass in this area could range from 500,000 pounds to
2,000,000 pounds.
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2.5.4 Overburden Groundwater

The areal extent of impacted groundwater is estimated as approximately 29 acres. The plume has been defined
on the basis of background as required by CTDEP (as well as on the basis of USEPA MCLs/MCLGs). VOC
mass estimates presented in the RI indicate that most of the contamination is present in the overburden, and only
a minor fraction is in the bedrock. The total dissolved and sorbed VOC mass in the overburden were estimated
as 1,900 and 9,300 kg, respectively. A significant portion of the area included in this portion of the Site
overlaps the Overburden NAPL Area discussed above.

2.5.5 Bedrock NAPL Area

This area was identified based on groundwater quality data from the RI and subsequent Interim Monitoring and
Sampling results. The delineation of this zone takes into account locations where NAPL was actually observed
in monitoring wells or during drilling activities, as well as groundwater analytical results that suggest there was
NAPL in the vicinity of a well. The estimated area is shown on Figure 2-5, and covers approximately 6.0 to
14.6 acres

The depth of the bedrock NAPL area was not investigated directly during the RI. However, assuming the
bedrock probable NAPL zone extends an average of 60 feet below the top of bedrock, the total volume of the
bedrock NAPL area is estimated as a minimum of 580,000 cubic yards. Based on the distribution of dissolved
VOCs and the hydraulic gradient, it appears that the NAPL could extend to a depth on the order of 200 feet
below grade, or 160 feet below the top of bedrock within portions of the probable NAPL zone. Assuming the
bedrock potential NAPL zone extends an average of 100 feet below the top of bedrock, the total volume of the
bedrock potential NAPL zone could be as much as 2.3 million cubic yards.

2.5.6 Bedrock Groundwater

Figure 2-6 presents the 31-acre area where groundwater in bedrock exceeds regulatory criteria. As with
groundwater occurring in overburden, this area was defined on the basis of background as required by CTDEP
(as well as on the basis of USEPA MCLs/MCLGs). A portion of the SRSNE groundwater plume in the bedrock
extends downgradient of the existing NTCRA 2 containment area. This part of the plume is in the southern
portion of the Town Well Field property. The constituents in this area are primarily VOCs at low concentrations
(less than drinking water limits).

2.6 Identification and Screening of Technology Types and Process Options

The methodology used to identify potential technologies and process options is discussed below. This is a two-
step process; in the first step the universe of potentially applicable technology types and process options is
identified and reduced by eliminating those options that are not technical implementable. In the second step,
each option is evaluated based on effectiveness, implementability and cost relative to the other options for the
same technology type. The goal of this second step is, if possible, to identify one representative process option
for each technology type. Technologies and process options that are retained through this process will be used
in the assembly of remedial alternatives in Section 3.

Remedial technologies and process options were identified based on a review of available literature, including
the following USEPA documents:

e "Remedial Action at Waste Disposal Sites Handbook," USEPA, October 1985;

e "Treatment Technologies," August 1991;
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e USEPA Superfund Innovative Technology Evaluation (SITE) program literature (various dates);
e "Innovative Treatment Technologies,"” USEPA, October 1991,

e "Remediation Technologies Screening Matrix and Reference Guide," USEPA, July 1993;

e Evaluation of Technologies for In-Situ Cleanup of DNAPL Contaminated Sites, USEPA, 1994;

e Presumptive Response Strategy and Ex-Situ Treatment Technologies for Contaminated Groundwater at
CERCLA Sites, October 1996;

e "Use of Monitored Natural Attenuation at Superfund, RCRA Corrective Action, and Underground Storage
Tank Sites", USEPA, December 1997; and

e “A Guide to Preparing Superfund Proposed Plans, Records of Decision, and other Remedy Selection
Decision Documents,” USEPA, July 1999.

In addition, select technology/process option vendor information was consulted to identify additional candidate
technologies that are potentially applicable for addressing the contaminants in the media of concern at the site.

2.6.1 Identification and Initial Screening of Technologies

In this section, a list of potentially applicable technologies and technology processes is compiled and then
reduced by evaluating the process options with respect to technical implementability. A summary is presented
in Table 2-6.

2.6.1.1 Technologies for Operations Area/Railroad Soil

The potentially applicable technology types and process options associated with soil in the Operations Area and
along the railroad are discussed below. A summary of the technical implementability screening of the
technologies can be found in Table 2-7.

No Action

Under this option, no additional actions would be taken in the Operations Area or the along the railroad to
address exposure to soils. The NCP requires that the no action alternative be considered during the FS process.
Therefore, the no action alternative will be retained throughout the detailed evaluation of alternatives. The no
action alternative will serve as a baseline for comparing the effectiveness of other remedial alternatives to be
developed for soils.

Institutional/Access Controls

Access controls and deed restrictions are actions that could be implemented to limit potential exposure to
contaminated soil in the Operations Area and along the railroad.

Access Controls

Access controls such as site fencing and posting are intended to limit unauthorized access to the site. These
options are technically implementable and will be retained for further evaluation.
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Institutional Controls

Institutional controls are aimed at preventing unauthorized access to or use of the site by the public through legal
restrictions on the future use of the property. This option would include the placement of deed restrictions and
Environmental Land Use Restrictions (ELURs) on the property to limit future use of the site. Institutional
measures are technically implementable and, therefore, will be retained for further evaluation.

Containment

Containment technologies for Operations Area/Railroad soil include hydraulic containment and the use of
physical barriers.

Hydraulic Containment

Hydraulic containment involves pumping and treating groundwater to limit the migration of contaminants from
the area of concern. The hydraulic containment option is not technically implementable for soil and will not be
retained for further evaluation.

Physical Barriers

Physical Barriers include horizontal barriers such as caps, and vertical barriers such as underground walls.
Capping technologies limit exposure by preventing contact with soil and reduce migration of contaminants from
soil to groundwater. Capping would involve upgrading the existing asphalt cap or installing a new low
permeability asphalt, geocomposite, or multilayer clay and geosynthetic material cap. The cap would be
designed to minimize infiltration and promote surface water runoff, and would be installed in a manner that
minimizes disturbance of soil. Because capping is technically implementable, this technology will be retained
for further evaluation.

Vertical barriers are subsurface structures that physically limit the horizontal migration of contaminants. Typical

vertical barriers include slurry walls, sheet piling, and grout curtains. Vertical barriers are not applicable to soil,
and will not be retained for further evaluation.

Ex-Situ Treatment or Disposal

The following ex-situ technologies have been identified for addressing the soil in these areas. EXx-situ
technologies require contaminated material be removed for treatment as opposed to in-situ treatment where the
contaminated material is treated in place.

Excavation

Offsite Disposal
Thermal Treatment
Chemical Treatment
Physical Treatment
Biological Treatment

Excavation

This technology consists of excavating soil to remove contaminated material. Soil is present only at shallow
depths and can be excavated using standard construction equipment (e.g., backhoe and excavator). Because this
technology is technically implementable and the use of any ex-situ treatment technology would require
excavation of contaminated soil, this technology will be retained for further evaluation.
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Offsite Disposal

This technology would involve transporting excavated soil to an existing, offsite commercial landfill facility for
disposal. This technology is technically implementable and will be retained for further evaluation.

Thermal Treatment

Thermal treatment includes low temperature thermal desorption (LTTD) and incineration. LTTD involves
heating excavated soil containing constituents with boiling points less than 800° F using a maobile treatment unit,
the contaminants in the soil are transferred to the air, captured and treated prior to being discharged to the
atmosphere. Incineration would be implemented in a manner similar to LTTD, although instead of thermally
desorbing contaminants at relatively low temperatures, incineration provides high temperature thermal
destruction of contaminants. The treated soils from either treatment technique could be used as backfill material
within the excavation. Both LTTD and incineration are technically implementable, and will be retained for
further evaluation.

Chemical Treatment

Chemical treatment includes stabilization and solidification. These options involve mixing excavated soil in a
vessel (tank or container) with stabilization agents to alter the physical or chemical state of the constituents
present in the soil matrix. The end product is a stabilized mass in which the constituents are less toxic and/or
leachable than the original soil. Because stabilization/solidification is technically implementable, it will be
retained for further evaluation.

Physical Treatment

Physical treatment includes soil washing and solvent extraction. Soil washing is an aqueous-based technology
that, in general, uses mechanical processes to separate fine- and coarse-grained particles in soil. This
technology is based on the principle that contaminants adhere mostly to the fine particles in soil. Separating
these fine particles effectively separates and concentrates the contaminants into a smaller volume of soil that can
be further treated or disposed of. Washing separates the fine- and coarse-grained particles that are then
separated in a gravity separator. Attrition scrubbing may then be used to remove contaminant films that are
adhered to coarser particles.

Solvent extraction uses a cosolvent to strip and remove contaminants from affected soil. Solvent extraction does
not destroy contaminants but is a means of separating hazardous contaminants from soil, thereby reducing the
volume of the hazardous waste that must be treated. The treated material would be disposed of off site after
having met the required standards.

Because both soil washing and solvent extraction are technically implementable, these options will be retained
for further evaluation.

Biological Treatment

Biological treatment involves using microorganisms to change the nature of contaminants in soil. A variety of
biological treatment techniques are available for the treatment of soils. These techniques can be performed
either anaerobically (in the absence of oxygen) or aerobically (in the presence of oxygen), although biological
treatment under aerobic conditions is not applicable to chlorinated contaminants which are present at this Site.

Biological treatment is technically implementable and will be retained for further evaluation.
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In-Situ Treatment

The following in situ treatment (treatment in place) technologies have been identified for addressing the soil in
these areas.

Thermal Treatment
Chemical Treatment
Biological Treatment
Physical Treatment

Thermal Treatment

Thermal includes steam stripping, vitrification and electrical resistance heating. Steam stripping involves the
subsurface application of a heat source (i.e., steam) to increase desorption and volatilization of VOCs from the
soil. The volatilized VOCs are entrained in the steam and carried to the surface where they can be captured for
treatment. Steam stripping typically involves the use of drill augers modified to allow the injection of steam
while drilling in the treatment area. The area being actively treated is covered with a shroud placed under
negative pressure, which is designed to collect VOC-containing vapors as they rise to the surface. The collected
vapors are typically condensed to remove water and treated as needed prior to discharge.

Vitrification involves inducing an electrical current (producing temperatures up to 3,600 C) across the impacted
area. Large electrodes are inserted into contaminated soil containing significant levels of silicate. Because dry
soils not electrically conductive, a layer of conductive material (e.g., graphite) is placed between the electrodes.
At the induced temperatures, any soil or rock components of the waste material will melt, organic compounds
will be pyrolyzed in the glass matrix, and many metallic materials will either fuse or vaporize. Any gases and
vapors produced can be collected for treatment at the surface with a shroud under negative pressure. After the
process is terminated and the soil cooled, the fused waste material is dispersed into a chemically inert and stable
crystalline form that has a very low leachability.

Electrical resistance heating uses an electrical current to heat less permeable soils such as clays and fine-grained
sediments so that water and contaminants are vaporized and ready for vacuum extraction. Electrodes are placed
directly into the less permeable soil. Electrical current passes through the soil, creating a resistance which then
heats the soil. The heat dries out the soil causing it to fracture. These fractures allow the use of soil vapor
extraction (SVE) to remove the contaminants. The heat created by electrical resistance heating also forces
trapped liquids to vaporize and move to the steam zone for removal by SVE. With this technology, the
temperature of the contaminated soil is increased, thereby increasing the contaminant's vapor pressure and its
removal rate.

Steam stripping, vitrification, and electrical resistance heating are technically implementable, and will be
retained for further evaluation.

Chemical Treatment

Chemical treatment includes in-situ oxidation and stabilization/solidification. In-situ oxidation involves
injection of a chemical to oxidize organic contaminants. The chemical oxidants most commonly employed
include peroxide, ozone, and permanganate. These oxidants are able to cause the rapid chemical destruction of
many toxic organic chemicals; other organics are amenable to partial degradation as an aid to subsequent
bioremediation.

Stabilization/solidification involves mixing the soils with stabilizing agents to alter the physical and/or chemical
state of the constituents present in the soil. The end product is a stabilized mass in which the constituents are
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less toxic and/or less leachable than the original material. In-situ stabilization/solidification involves mixing soil
with stabilizing agents typically including cement-, pozzolonic-, asphalt-, or organic polymer-based agents. The
process is designed to result in a low-permeability monolith of stabilized soil.

In-situ oxidation requires saturated soils to aid in dispersing the oxidant, and therefore would not be technically
implementable for the unsaturated soil being addressed here. This option will not be retained for further
evaluation. Stabilization/solidification would be technically implementable and will be retained for further
evaluation.

Biological Treatment

Biological treatment involves the use of natural biological processes to reduce the concentrations of
contaminants. Biological treatment includes bioventing and soil mixing/nutrient addition. Bioventing involves
the use of air circulation to stimulate and support aerobic degradation of soil contaminants. Because chlorinated
compounds do not readily biodegrade in aerobic conditions, this option is not technically implementable. Soil
mixing/nutrient addition involves the addition of nutrients to stimulate biodegradation of soil contaminants.
This process option is technically implementable, and will be retained for further evaluation.

Physical Treatment

Soil vapor extraction (SVE) is a potential physical treatment option for remediation of soil. This option involves
separation of VOCs from the soil matrix by inducing a high-flow vacuum within the contaminated zone. This
process option is technically implementable and will be retained for further evaluation.

2.6.1.2 Technologies for Cianci Property Soil

The potentially applicable technology types and process options associated with surficial and wetland soils on
the former Cianci Property are discussed below. A summary of the technical implementability screening of the
technologies is presented in Table 2-8.

No Action

The NCP requires that the no action alternative be considered during the FS process. Therefore, the no action
alternative will be retained for further evaluation through the detailed analysis of remedial alternatives. The no
action alternative will serve as a baseline for comparing the effectiveness of other remedial alternatives to be
developed for the soil and sediment on the former Cianci Property.

Containment

Containment involves the use of a physical barrier to limit exposure to contaminated soil. Several options could
be employed including a soil cap, asphalt cap, synthetic (i.e., geomembrane) cap, and a multilayer cap
comprising low permeability soil and geomembrane. This technology is technically implementable and will be
retained for further analysis.

Removal and Disposal

The following technologies have been identified to address the drainage pathway soil.

o Excavation
e Culvert Removal/Drainage System Rerouting
e Onsite Disposal
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e Offsite Disposal
Excavation

Excavation and removal of contaminated soil will address the potential ecological risks associated with
contaminants on the former Cianci property. Because this technology is technically implementable and will be
required for options involving disposal it will be retained for further evaluation.

Culvert Removal/Drainage System Rerouting

Culvert removal with relocation/rerouting of the drainage system would prevent groundwater, which is an
ongoing source of contamination, from infiltrating the culvert and impacting downgradient surface water and
wetland soil. This technology is technically implementable and will be retained for further evaluation.

Onsite Disposal

This technology would be implemented in conjunction with the capping option discussed under Technologies
for Operations Area/Railroad Soil, and would consist of placing the excavated soil under the proposed cap for
the site. Based on the concentration levels identified in the RI/FS (HNUS, 1994), it is not anticipated that soil
will require treatment prior to placement beneath the cap (this would be confirmed by additional testing during
predesign). This technology is technically implementable and will be retained for further analysis.

Offsite Disposal

This technology would consist of excavation and offsite disposal of contaminated soil in a permitted landfill.
Based on the concentration levels identified in the RI/FS (HNUS, 1994), which indicates that constituent
concentrations in soil are below land disposal restriction levels, it is not anticipated that soil will require
treatment prior to disposal (this would be confirmed by additional testing during predesign). This technology is
technically implementable and will be retained for further analysis.

2.6.1.3 Technologies for Overburden NAPL Area

The potentially applicable technology types and options for treating NAPL in the overburden are discussed
below. A summary of the technical implementability screening of the technologies can be found in Table 2-9.

No Action

Under the no action alternative, no additional actions would be taken to address exposure to the saturated soil
and groundwater present in this area.

The NCP requires that the no action alternative be considered during the FS process. Therefore, the no action
alternative will be retained throughout the detailed evaluation of alternatives. The no-action alternative will
serve as a baseline for comparing the effectiveness of other remedial alternatives to be developed for the
overburden NAPL area.

Institutional Controls/Limited Actions

Institutional and/or limited control actions include institutional controls such as deed restrictions, and limited
activities such as monitored natural attenuation.
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Institutional Controls

Institutional controls include the use of deed restrictions to restrict or prohibit excavation in contaminated areas
or restrictions on the use of groundwater. This option is technically implementable and will be retained for
further evaluation.

Natural Attenuation

Natural attenuation involves allowing natural processes to address contaminates in the overburden
(biodegradation, dilution, diffusion, dispersion, etc.). These natural processes are typically monitored over time.
This process option is technically implementable and will be retained for further evaluation.

Containment

Containment includes the use of hydraulic containment and physical barriers. These technologies would focus
on containing the migration of contaminants in groundwater from the NAPL area but would not directly enhance
or accelerate the reduction in contaminant concentration.

Hydraulic Containment

Hydraulic containment includes the continued operation of the NTCRA 1 groundwater extraction system, which
is currently providing effective hydraulic containment of the overburden NAPL area. Additional extraction
wells or extraction trenches could be added to this extraction system. This is technically implementable at the
site, and will be retained for further evaluation.

Physical Barrier

A physical barrier involves subsurface vertical walls put in place to physically limit further migration of the
contaminated groundwater from the overburden NAPL area. Options under this technology include slurry walls,
sheet pile walls, and grout curtains. All of these options are technically implementable and will be retained for
further evaluation.

Removal and Offsite Disposal

Removal and offsite disposal involves the physical removal of contaminants from the overburden NAPL area
through excavation or pumping, and the disposal of the materials at offsite licensed commercial disposal
facilities.

Excavation

This technology consists of excavating material from the overburden NAPL area to remove contamination. This
technology is technically implementable and will be retained for further evaluation.

Pumping
Pumping would involve the removal of contamination from the subsurface using extraction wells or trenches

installed into the overburden. Both of these options are technically implementable at the site, and will be
retained for further evaluation.
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Commercial Disposal Facilities

Contaminated material that is excavated would be sent offsite for treatment, if necessary, and disposal at an
existing commercial treatment facility. There are a number of facilities in the United States with the capability
to treat VOC- and PCB-contaminated material, at the levels found in this area of the Site. This technology is
technically implementable and will be retained for further evaluation.

In-Situ Treatment

The following in-situ treatment technologies have been identified for the overburden NAPL area:

Thermal Treatment
Physical Treatment
Chemical Oxidation
Biological Treatment

Thermal Treatment

Thermal treatment involves heating the overburden NAPL area to enhance desorption, volatilization, and/or
destruction of contaminants. Thermal treatment must be combined with a vapor extraction system to capture
contaminants in the vapor phase so they can be treated. Options for thermal treatment include steam
injection/vapor extraction, hot water flooding, electrical resistance heating/vapor extraction, radio frequency
heating/vapor extraction, and thermal conductive heating/vapor extraction.

Steam injection/vapor extraction requires the injection of steam or a steam-hot air mixture into wells drilled into
the overburden. The steam heats the subsurface and collects mobile and residual contamination from this
material. VOC-laden steam is captured at the surface through the use of vapor extraction wells, and treated to
remove contaminants for offsite disposal. This option is technically implementable and will be retained for
further evaluation.

Hot water flooding involves the injection of moderately hot water to increase contaminant solubility and flow
for removal by pumping. This option requires treatment of the material that is removed by pumping. It is
technically implementable and will be retained for further evaluation.

Electrical resistance heating uses an electrical current to heat soils such as clays and fine-grained sediments so
that water and contaminants are vaporized and ready for vacuum extraction. With this option, the temperature
of the material being treated increases, thereby increasing the contaminants’ vapor pressure and its removal rate.
As with steam injection, contaminants are captured at the surface through the use of vapor extraction wells, and
treated to remove contaminants for offsite disposal. This process option is technically implementable and will
be retained for further evaluation.

Radio frequency heating uses electromagnetic energy in the radio frequency band to heat soil, resulting in the
increased volatilization of VOC contaminants. This option would also be combined with a soil vapor extraction
system. However, radio frequency heating is generally not technically implementable in saturated soil, and the
volume of material requiring treatment at the SRSNE site is too large for the available radio frequency heating
equipment. This process option will not be retained for further analysis.

Thermal conductive heating involves the application of heat using a heating element. Heat is transferred from
the heating element to the subsurface via thermal conduction and radiant heat transport. As with steam injection
and electrical resistance heating, contaminants are captured at the surface through the use of vapor extraction
wells, and treated to remove contaminants for offsite disposal (some contaminants may also be destroyed in
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place depending on the temperatures reached in the subsurface). This process is technically implementable and
will be retained for further evaluation.

Physical Treatment

Physical treatment includes hydraulic displacement, cosolvent extraction/alcohol flushing, air sparging/vapor
extraction, foam, and surfactant flushing.

Hydraulic displacement involves the use of water injection and pumping using either wells or trenches to
increase hydraulic gradients to mobilize and displace contaminants in the overburden. The contaminants would
be pumped along with the extracted groundwater for treatment. Residual amounts of contamination would
remain. However, this residual contamination would now have an increased surface area thereby allowing other
treatment options such as chemical or biological treatment to more effectively address this residual
contamination. This process option is technically implementable and will be retained for further evaluation.

The cosolvent extraction/alcohol flushing requires the addition of alcohol to the overburden NAPL area,
resulting in a liquid mixture of water and high concentrations of dissolved contaminants that can be removed by
pumping. The extracted material would require treatment. This process option is technically implementable
and will be retained for further evaluation.

Air sparging with vapor extraction involves the injection of air into the overburden groundwater unit to change
VOCs from the agueous phase into the vapor phase, so it can be removed through vapor extraction. This option
is not expected to be technically implementable at the SRSNE site due to the complex geology in this portion of
the Site. This process option will not be retained for further analysis.

The injection of complex sugars, such as cyclodextrin, into the overburden NAPL area would increase the
solubility of contaminants. The contaminants would be removed by pumping from extraction wells, where they
would be treated. This process option is technically implementable and will be retained for further analysis.

Foam injected into the overburden NAPL area could enhance the removal of mobile contaminants through
physical scouring, reduction of interfacial tension, and increasing solubility. These contaminants would be
pumped along with the extracted groundwater and then treated prior to disposal. As with hydraulic
displacement, residual amounts of contamination would remain. However, this residual contamination would
now have an increased surface area thereby allowing other treatment processes such as chemical or biological to
more effectively address this residual contamination. This process option is technically implementable and will
be retained for further evaluation.

The surfactant flushing involves the injection of surface agents to increase contaminant solubility.
Contaminants would be removed from the subsurface by pumping from extraction wells, and the recovered
contaminants would be treated prior to disposal. This process option is technically implementable and will be
retained for further evaluation.

Chemical Oxidation

Chemical oxidation relies on an oxidant to chemically break down NAPL constituents. The oxidant would be
delivered to the subsurface using injections wells or trenches, and would migrate with groundwater into the
target treatment zone. Potentially applicable process options for this technology include the use of
permanganate, persulfate, and hydrogen peroxide (Fenton’s Reagent).

Two common forms of permanganate are potassium permanganate and sodium permanganate. Both of these are
technically implementable and will be retained for further evaluation.
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Persulfate salts are available in three forms: ammonium persulfate, sodium persulfate and potassium persulfate.
The use of persulfate salts in an in-situ chemical oxidation technology is technically implementable, and will be
retained for further evaluation.

Hydrogen peroxide by itself is a strong oxidant, but is very unstable in the environment. It is typically used in
chemical oxidation applications with an iron catalyst as “Fenton’s Reagent.” This process option is technically
implementable and will be retained for further evaluation.

A reactive permeable barrier would involve the use of a passive treatment wall, similar to that discussed below
for overburden groundwater. This process option is technically implementable and will be retained for further
evaluation.

Biological Treatment

Biological treatment would include the use of injection wells for the addition of nutrients (biostimulation) or
bacteriological cultures (bicaugmentation) to accelerate biodegradation of contaminants. These options are
considered to be technically implementable at the site, and will be retained for further evaluation.

Phytoremediation would use plants to enhance VOC degradation in the plant rhizosphere, enhance
phytodegradation, promote hydraulic control and increase phytovolatilization. This process option would only
address dissolved phase contaminants, and therefore is not considered technically implementable for the pools
of NAPL in the overburden. 1t will not be retained for further evaluation.

2.6.1.4 Technologies for Overburden Groundwater

The potentially applicable technology types and options associated with groundwater in the overburden aquifer
are discussed below. A summary of the technical implementability screening of the technologies is presented in
Table 2-10.

No Action

The NCP requires that the no action alternative be considered during the FS process. Therefore, the no action
alternative will be retained for further evaluation through the detailed analysis of remedial alternatives. The no
action alternative will serve as a baseline for comparing the effectiveness of other remedial alternatives to be
developed for overburden groundwater.

Institutional Controls/Limited Actions

Institutional and/or limited control actions include institutional controls such as deed restrictions, and limited
activities such as monitored natural attenuation.

Institutional Controls
Institutional controls include the use of deed restrictions to restrict or prohibit the use of groundwater as a
potable supply. This option is technically implementable and will be retained for further evaluation.

Natural Attenuation

Natural attenuation involves allowing natural processes (biodegradation, dilution, diffusion, dispersion, etc.) to
reduce levels of contamination over time. These natural activities are typically monitored overtime so that the
results can be taken into account when accessing the effectiveness of this option. This process option is
technically implementable and will be retained for further evaluation.

2-21



DRAFT

Containment
Containment includes hydraulic containment and physical barriers.
Hydraulic Containment

This technology uses strategically-placed extraction wells to intercept the groundwater plume. Hydraulic
containment of overburden groundwater would include the continued operation of the NTCRA 2 groundwater
extraction system, which currently provides hydraulic containment of the majority of the contamination in
groundwater. The extracted groundwater would be treated using an appropriate treatment technology, as
discussed below. Another option under hydraulic containment includes the installation of horizontal drains in
trenches. All of these process options are technically implementable at the site, and will be retained for further
evaluation.

Physical Barrier

Physical barriers would involve construction of subsurface vertical walls to physically limit further migration of
contaminants. Options include slurry walls, sheet pile walls, and grout curtains.

Slurry walls are constructed by filling a trench with a soil-bentonite or cement-bentonite slurry that acts as a low
permeability barrier to horizontal groundwater migration.  Similarly, sheet pile walls involve driving
interlocking metal sheets into the subsurface to provide a vertical barrier to groundwater flow (a sheet pile wall
is currently in place as part of the NTCRA 1 containment system). Grout curtains use injected grout as a
physical barrier. All of these options are technically implementable and will be retained for further evaluation.

Diversion

Groundwater diversion technologies involve the installation of a physical or hydraulic barrier up gradient of the
site to divert flow and prevent the influx of clean groundwater into a contaminated area.

Groundwater diversion includes trenches, sheet pile walls, grout curtains, and wells. Trenches collect up
gradient groundwater and divert it away from the contaminated source. Sheet pile walls would be driven to the
top of bedrock to act as a physical barrier to redirect up gradient groundwater. A grout curtain uses injected
grout to fill pore spaces in overburden soil thus diverting groundwater. Vertical extraction wells collect up
gradient groundwater and discharge it downgradient of the contaminated area. These options are technically
implementable and will be retained for further evaluation.

Containment/Removal with Ex-Situ Treatment

Containment/removal with ex-situ treatment would be used in combination with groundwater extraction under
the hydraulic containment discussed above, in conjunction with one or more of the following ex-situ treatment
technologies.

o Biological Treatment
e Chemical Treatment
e Physical Treatment

Biological Treatment

Biological treatment would be provided by a constructed wetland that would essentially provide treatment
through natural biological processes. Contaminated water extracted from wells is discharged into the wetland
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where the levels of contamination are reduced by natural processes. Because constructed wetland technology is
implementable, it will be retained for further evaluation.

Chemical Treatment

Ultraviolet (UV) oxidation, Fenton's Reagent, and zero valent iron are potentially applicable forms of chemical
treatment. UV oxidation uses ultraviolet light in conjunction with standard oxidants such as hydrogen peroxide
and ozone to achieve greatly increased treatment performance over that obtained by hydrogen peroxide or ozone
alone (The existing NTCRA 1 treatment system at the SRSNE Site utilizes this option). Fenton's Reagent is a
chemical oxidation technology, similar to UV oxidation, with the difference being that the Fenton's technology
generates hydroxyl radicals through the catalysis of hydrogen peroxide by iron. As with UV oxidation, the
hydroxyl radicals quickly react with organic contaminants in the water to mineralize the organics into carbon
dioxide and water. The zero valent iron process option involves pumping groundwater through a treatment bed
that uses reductive dehalogenation triggered by a metal catalyst (i.e., zero valent iron). The result is a non-toxic
chloride and simple hydrocarbons, such as methane, ethane and ethene, which are further reduced naturally
through biodegradation.

All three of these process options are technically implementable, and will be retained for further evaluation.
Physical Treatment

Physical treatment includes conventional treatment techniques such as flow equalization, metals pretreatment,
sedimentation/filtration, oil/water separation, air stripping, and carbon adsorption. These process options are
common water treatment techniques that would be combined as needed to provide an effective treatment train.

Consequently, conventional treatment is technically implementable and will be retained for further evaluation.

In-Situ Treatment

In-situ treatment involves treating contaminated groundwater in place, rather than removing it for treatment in
an aboveground treatment facility. The in-situ treatment technologies that are potentially applicable to the
SRSNE site include biological, chemical, and thermal treatment.

Biological Treatment

Biological treatment technology would include the use of injection wells or trenches that add nutrients
(biostimulation) or bacteriological cultures (bioaugmentation) to accelerate biodegradation of contaminants.
These process options are technically implementable at the site, and will be retained for further evaluation.
Phytoremediation involves the use of plants to naturally remediate contaminated soil and groundwater through a
variety of natural mechanisms. Special planting techniques are utilized to develop deep root zones. A
phytoremediation pilot study has been underway at the SRSNE Site since 1998, and this process option is
considered technically implementable. It will be retained for further evaluation.

Chemical Treatment

Three potential chemical treatment process options include chemical oxidation, installation of a passive
treatment wall, and solvent extraction/alcohol flooding.

Chemical oxidation would involve the addition of chemical oxidants to facilitate destruction of contaminants in
place. Oxidation chemically converts hazardous contaminants to non-hazardous or less toxic compounds that
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are more stable, less mobile, and/or inert. The oxidizing agents most commonly used include peroxide, ozone,
and permanganate.

Passive treatment walls involve directing groundwater flow through a permeable subsurface treatment zone that
uses reductive dehalogenation triggered by a metal catalyst (i.e., zero valent iron). The in-situ application of this
technology can use a "funnel and gate" system, which includes a low permeability wall (the "funnel™) to
passively direct flow toward a high permeability zone (the "gate") that contains zero valent iron. As water flows
through the iron wall, contaminants are degraded, sorbed, or precipitated. The result is a non-toxic chloride and
simple hydrocarbons, such as methane, ethane, and ethene that are further reduced naturally through
biodegradation.

Solvent extraction/alcohol flooding uses a cosolvent or alcohol to strip and remove contaminants. Cosolvent
flushing involves injecting a solvent mixture (e.g., water plus a miscible organic solvent such as alcohol) into
the saturated overburden to extract organic contaminants. Cosolvent flushing can be applied to soils to dissolve
either the source of contamination or the contaminant plume emanating from it. The cosolvent mixture is
normally injected up gradient of the contaminated area, and the solvent with dissolved contaminants is extracted
downgradient and treated above ground. Recovered groundwater and flushing fluids with the desorbed
contaminants would be treated prior to disposal. Treatment of the recovered fluids results in process sludges
and residual solids.

These options would be technically implementable at the site, and will be retained for further evaluation.
Thermal Treatment

Thermal treatment includes steam injection. Under this process option, steam is forced into groundwater
through injection wells to vaporize contaminants. Vaporized components rise to the surface where they are
removed by vacuum extraction and then treated. The area being actively treated is covered with a shroud placed
under negative pressure, which is designed to collect VOC-containing vapors as they rise to the surface. The
collected vapors are typically condensed to remove water and treated as needed prior to discharge. This
technology is technically implementable, and will be retained for further evaluation.

2.6.1.5 Technologies for Bedrock NAPL Area

The potentially applicable technologies for NAPL in the bedrock are discussed below. A summary of the
technical implementability screening of the technologies can be found in Table 2-11.

No Action

The NCP requires that the no action alternative be considered during the FS process. Therefore, the no action
alternative will be retained throughout the detailed evaluation of alternatives. The no-action alternative will
serve as a baseline for comparing the effectiveness of other remedial alternatives to be developed for the
bedrock NAPL area.

Institutional Controls/Limited Actions

Institutional and/or limited control actions include institutional controls such as deed restrictions, and limited
activities such as monitored natural attenuation.
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Institutional Controls

Institutional controls include the use of deed restrictions to restrict or prohibit excavation in contaminated areas
or restrict the use of groundwater. This option is technically implementable and will be retained for further
evaluation.

Natural Attenuation

Natural attenuation involves allowing natural processes (biodegradation, dilution, diffusion, dispersion, etc.) to
reduce levels of contamination over time. These natural activities are typically monitored overtime so that the
results can be taken into account when accessing the effectiveness of this option. This option is technically
implementable and will be retained for further evaluation.

Containment

Containment includes hydraulic containment and physical barriers. These technologies would focus on
preventing the migration of contaminants in overburden groundwater by containing the groundwater, but would
not directly enhance or accelerate the reduction in contaminant concentration.

Hydraulic Containment

Hydraulic containment of the bedrock NAPL area would include the continued operation of the NTCRA 2
groundwater extraction system, which currently provides effective hydraulic containment of this portion of the
site through the use of vertical extraction wells. Extracted groundwater would be treated prior to disposal as
discussed below. The hydraulic containment system currently in place could be enhanced by the installation of
additional extraction wells or extraction trenches. All of these options are technically implementable at the site,
and will be retained for further evaluation.

Physical Barrier

Physical barriers would involve construction of subsurface vertical walls used to physically limit further
migration of the contaminated groundwater. Options under this technology include slurry walls, sheet pile
walls, and grout curtains. The slurry wall and sheet piling options are not technically implementable in bedrock,
and will not be retained for further evaluation. The grout curtain process option is technically implementable,
and will be retained.

2.6.1.6 Technologies for Bedrock Groundwater

The potentially applicable technology types and options associated with contaminated groundwater in the
bedrock aquifer are discussed below. A summary of the technical implementability screening of the
technologies is presented in Table 2-12.

No Action
The NCP requires that the no action alternative be considered during the FS process. Therefore, the no action
alternative will be retained for further evaluation through the detailed analysis of remedial alternatives. The no

action alternative will serve as a baseline for comparing the effectiveness of other remedial alternatives to be
developed for bedrock groundwater.
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Institutional Controls/Limited Actions

Institutional and/or limited control actions include institutional controls such as deed restrictions, and limited
activities, such as monitored natural attenuation.

Institutional Controls
Institutional controls include the use of deed restrictions to restrict or prohibit the use of groundwater as a
potable supply. This option is technically implementable and will be retained for further evaluation.

Natural Attenuation

Natural attenuation involves allowing natural processes (biodegradation, dilution, diffusion, dispersion, etc.) to
reduce levels of contamination over time. These natural activities are typically monitored overtime so that the
results can be taken into account when accessing the effectiveness of this option. This process option is
technically implementable and will be retained for further evaluation.

Containment
Containment includes hydraulic containment and physical barriers.
Hydraulic Containment

Hydraulic containment would include the continued operation of the NTCRA 2 groundwater extraction system,
which currently uses vertical extraction wells to provide hydraulic containment of the dissolved phase
contaminant plumes in bedrock groundwater. The extracted groundwater would be treated prior to discharge.
Other options to enhance this system include the installation of additional extraction wells or extraction
trenches. Both the continued operation of the NTCRA 2 extraction systems and the use of additional extraction
wells are technically implementable at the site, and will be retained for further evaluation. The use of trenches
for hydraulic containment in bedrock is not technically implementable, and will not be retained.

Physical Barrier

A physical barrier would involve construction of subsurface vertical walls to physically limit further migration
of contaminated groundwater. Options under this technology include slurry walls, sheet pile walls, and grout
curtains.

Slurry walls are constructed by filling a trench with a soil-bentonite or cement-bentonite slurry that acts as a low
permeability barrier to horizontal groundwater migration.  Similarly, sheet pile walls involve driving
interlocking metal sheets into the subsurface to provide a vertical barrier to groundwater flow. Both the slurry
wall and sheet pile process options are not technically implementable in bedrock, and will not be retained.
Grout curtains use injected grout as a physical barrier, which can be applied to fractured rock matrices. This
process option is technically implementable and will be retained for further evaluation.

Diversion

Groundwater diversion involves the installation of a physical or hydraulic barrier up gradient of the site to divert
flow and prevent the influx of clean groundwater into a contaminated area.
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Groundwater Diversion Barrier

Groundwater diversion includes trenches, sheet pile walls, grout curtains, and wells. Trenches serve as a
horizontal drain to collect up gradient groundwater for diversion, and sheet pile walls serve as a physical barrier
to groundwater flow. Both of these options would not be technically implementable in bedrock, and will be
eliminated from further evaluation. Grout curtains use injected grout to create a barrier to flow in fractured
rock. Vertical extraction wells collect up gradient groundwater for discharge downgradient of the contaminated
area. These options are technically implementable and will be retained for further evaluation.

Containment/Removal with Ex-Situ Treatment

The containment/removal with treatment combine groundwater extraction under hydraulic containment
discussed above with one or more of the following ex-situ treatment technologies.

¢ Biological Treatment
e Chemical Treatment
e Physical Treatment

The application of these treatment technologies (and their associated process options) is identical to that for the
overburden groundwater discussed above.

In-Situ Treatment

In-situ treatment involves treating contaminated groundwater in place, rather than removing it for treatment in
an aboveground treatment facility. The in-situ treatment technologies that are potentially applicable to the
SRSNE site include biological, chemical, and thermal treatment.

Biological Treatment

Biological treatment would include the use of injection wells or trenches to add nutrients (biostimulation) or
bacteriological cultures (bioaugmentation) to accelerate biodegradation of contaminants. These options are
considered to be technically implementable at the site.

The biological treatment will be retained for further evaluation.
Chemical Treatment

Three potential in-situ chemical treatment process options include chemical oxidation, installation of a passive
treatment wall, and solvent extraction/alcohol flooding.

Chemical oxidation involves the addition of oxidants to facilitate destruction of contaminants in place.
Oxidation converts hazardous contaminants to non-hazardous or less toxic compounds that are more stable, less
mobile, and/or inert. The oxidizing agents most commonly used include peroxide, ozone, and permanganate.
These oxidants have been able to cause the rapid and complete chemical destruction of many toxic organic
chemicals; other organics are amenable to partial degradation as an aid to subsequent bioremediation. This
option would be technically implementable, and will be retained for further evaluation.

Passive treatment walls involve directing groundwater flow through a permeable subsurface that uses reductive
dehalogenation triggered by a metal catalyst (i.e., zero valent iron). This process option would not be
technically implementable in bedrock, due to the need to install a trench through the treatment zone, and
therefore will not be retained.
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Solvent extraction/alcohol flooding uses a cosolvent or alcohol to strip and remove contaminants. Cosolvent
flushing involves injecting a mixture into the saturated zone to extract organic contaminants. Cosolvent flushing
can be applied to soils to dissolve either the source of contamination or the contaminant plume emanating from
it. The cosolvent mixture is normally injected up gradient of the contaminated area, and the solvent with
dissolved contaminants is extracted downgradient and treated above ground. Recovered contaminated
groundwater would be treated prior to discharge. This process option would be technically implementable, and
will be retained for further evaluation.

Thermal Treatment

Thermal treatment potentially applicable to bedrock groundwater is steam injection. Under this option, steam is
forced into groundwater through injection wells to vaporize volatile and semivolatile contaminants. Vaporized
components rise to the surface where they are removed by vacuum extraction and then treated. The area being
actively treated is covered with a shroud placed under negative pressure, which is designed to collect
VOC-containing vapors as they rise to the surface. The collected vapors are typically condensed to remove
water and treated as needed prior to discharge. This technology may be technically implementable in
conjunction with a thermal technology applied to the overburden groundwater unit, and will be retained for
further evaluation.

2.6.1.7 Technologies Retained for Further Evaluation

The following technologies (and their associated process options) have been retained based solely on their
potential technical implementability.

Operations Area/Railroad Soil
No Action
e No Action
Institutional/Access Controls
e Access Controls (fencing, posting)
e Institutional Measures (deed restrictions)
Containment
o Physical Barriers (soil cap, asphalt cap, synthetic cap, multi-layer cap)
Ex-Situ Treatment or Disposal
e Excavation
Offsite Disposal (landfilling)
Thermal Treatment (LTTD, incineration)
Chemical Treatment (stabilization/solidification)
Physical Treatment (soil washing, solvent extraction)
o Biological Treatment (soil pile treatment, batch reactor)
In-Situ Treatment
e Thermal Treatment (steam stripping, vitrification, electrical resistance heating)
e Chemical Treatment (stabilization/solidification)
o Biological Treatment (soil mixing/nutrient addition)
e Physical Treatment (soil vapor extraction)

Cianci Property Soil
No Action
e No Action
Containment
e Physical Barrier (soil cap, asphalt cap, synthetic cap, multilayer cap)
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Removal and Disposal
e Excavation
Culvert Removal/Drainage System Rerouting

o Onsite Disposal (consolidation with Operations Area/Railroad soils)
e Offsite Disposal (permitted landfill)

Overburden NAPL Area
No Action
e No Action
Institutional and/or Limited Control Actions
e Institutional Measures (deed restrictions)
¢ Natural Attenuation (long-term monitoring, natural attenuation)
Containment
e Hydraulic Containment (extraction wells, collection trench)
e Physical Barrier (sheet pile wall, slurry wall, grout curtain)

Removal and Offsite Disposal

e Excavation

e Pumping (extraction using wells or trenches)

o Commercial Disposal Facilities (commercial TSDF)
In-Situ Treatment

e Thermal Treatment (steam flooding/vapor extraction, hot water flood, electrical resistance heating,
thermal conductive heating)

e Physical Treatment (hydraulic displacement, cosolvent extraction/alcohol flushing, complex sugar,
foam, surfactant flushing)

e Chemical Oxidation (hydrogen peroxide, permanganate, persulfate, reactive permeable barrier)
o Biological Treatment (biostimulation, bioaugmentation)

Overburden Groundwater
No Action
e No Action
Institutional and/or Limited Control Actions
o Institutional Measures (deed restrictions)
o Natural Attenuation (long-term monitoring, natural attenuation)
Containment
¢ Hydraulic Containment (extraction wells, collection trench)
o Physical Barrier (slurry wall, sheet piling, grout curtain)
Diversion

e Groundwater Diversion Barrier (trench, sheet pile wall, grout curtain, wells)

Containment/Removal with Ex Situ Treatment
¢ Biological Treatment (constructed wetland)
o Chemical Treatment (ultraviolet oxidation, Fenton's reagent, zero valent iron)
o Physical Treatment (conventional treatment)
In-Situ Treatment
¢ Biological Treatment (injection wells, nutrient/culture addition, phytoremediation)

o Chemical Treatment (reagent addition, passive treatment wall, solvent extraction/alcohol flood)
e Thermal Treatment (steam injection)
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Bedrock NAPL Area
No Action
e No Action
Institutional and/or Limited Control Actions
e Institutional Measures (deed restrictions)
o Natural Attenuation (long-term monitoring, natural attenuation)
Containment
e Hydraulic Containment (traction wells)
¢ Physical Barrier (grout curtain)

Bedrock Groundwater
No Action
e No Action
Institutional and/or Limited Control Actions
e Institutional Measures (deed restrictions)
o Natural Attenuation (long-term monitoring, natural attenuation)
Containment
e Hydraulic Containment (extraction wells)
¢ Physical Barrier (grout curtain)
Diversion
e Groundwater Diversion Barrier (grout curtain, wells)
Containment /Removal with Ex-Situ Treatment
o Biological Treatment (constructed wetland)
o Chemical Treatment (UV oxidation, Fenton’s Reagent, zero valent iron)
e Physical Treatment (conventional treatment)
In-Situ Treatment
o Biological Treatment (injection wells, biostimulation, bioaugmentation)
o Chemical Treatment (reagent addition, solvent extraction/alcohol flood)
e Thermal Treatment (steam injection)

2.6.2 Evaluation of Process Options

In the following sections, the process options associated with each retained technology type are screened based
on their relative effectiveness, implementability and cost. The goal of this screening step is to simplify the
development and evaluation of alternatives by selecting, if possible, one process option for each remaining
technology type.

The effectiveness evaluation focuses on: 1) the potential effectiveness of options in handling the estimated areas
or volumes of media and meeting the cleanup objectives for the site; 2) the potential impacts to human health
and the environment during the construction and implementation phase; and 3) how proven and reliable the
process is with respect to the contaminants and conditions at the site. The implementability evaluation takes
into account both the technical and administrative feasibility of implementing the process. The cost evaluation
judges the capital and O&M costs for each process option relative to the others within the same technology type.

2.6.2.1 Operations Area/Railroad Soil

The effectiveness, implementability and cost evaluation of the options for soil in the Operations Area/Railroad
are discussed below. A summary of the process option evaluation for this medium of concern is presented in
Table 2-13.

2-30



DRAFT

No Action

As previously stated, the NCP requires that the no action alternative be considered during the FS process.
Therefore, the no action alternative will be retained throughout the detailed evaluation of alternatives. The
no-action alternative will serve as a baseline for comparing the effectiveness of other remedial alternatives to be
developed for these soils.

Institutional/Access Controls

Institutional controls include access restrictions (fencing) and institutional measures such as postings and deed
restrictions. Although technically and administratively feasible, fencing is not effective in the long term to
prevent exposure to contaminated soil. Institutional controls such as deed restrictions can be effective as long as
they are adequately enforced and are technically and administratively feasible and low in cost. This option will
be retained for further evaluation.

Containment

Capping was the only containment technology technically implementable for contaminated soil in the
Operations Area/Railroad at the site. Capping includes installing a new low permeability soil, asphalt, synthetic,
or multilayer clay cap. The cap would be designed to minimize infiltration and promote surface water runoff,
and would be installed in a manner that minimizes disturbance of soil.

A cap is technically and administratively feasible, and would be low or moderate in cost. However, both the soil
and asphalt caps do not meet applicable or relevant and appropriate requirements (ARARS) at this site and, as
such, would not be effective. A synthetic cap may initially be effective in meeting ARARSs; however, long-term
maintenance and durability are of concern and may reduce the long-term effectiveness of this alternative.
Therefore these three process options will not be retained for further evaluation.

A multilayer cap could be designed to effectively meet ARARs. This process option will be retained for further
evaluation.

Ex-Situ Treatment or Disposal

The following removal and ex-situ treatment technologies have been identified for addressing Operations
Area/Railroad soil.

Excavation

Offsite Disposal
Thermal Treatment
Chemical Treatment
Physical Treatment
Biological Treatment

Excavation

This technology consists of excavating soil that presents an unacceptable risk or exceeds ARARsS.
Contaminated soil is present only at shallow depths and can be excavated using standard construction equipment
(e.g., backhoe and excavator). It is expected that soil excavation would be conducted during seasonal low
groundwater conditions. However, because of the shallow depth to groundwater and significant fluctuations in
groundwater elevations, a localized groundwater control (i.e., dewatering) system such as a well point system
may be needed near the excavation area to limit groundwater accumulation and slope failures within the
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excavation. Any collected groundwater would presumably be treated and discharged in accordance with legal
requirements. Excavated materials would be temporarily stored in a constructed stockpile area prior to treatment
and/or disposal. The excavated area would be backfilled with clean fill material. The excavation technology
would be combined with another technology process option that would address final disposition of the
excavated materials.

Excavation is an effective technology. It may present some short-term risks that would need to be addressed. It
is both technically and administratively feasible and could be implemented at moderate capital and low O&M
costs. In addition, excavation would be a necessary component of all alternatives that require the soil to be
picked up prior to treatment (ex-situ treatment). This process option will be retained for further evaluation.

Offsite Disposal

This process would involve transporting excavated soil to an offsite permitted landfill facility for disposal. The
contaminated soil may require treatment prior to disposal to meet Land Disposal Restrictions. Offsite disposal
would be an effective technology. It may present some short-term risks that would need to be addressed. It is
both technically and administratively feasible and could be implemented at very high capital and low O&M
costs. Offsite disposal will be retained for further evaluation.

Thermal Treatment

Thermal treatment would include LTTD and incineration. In general, both of these options would be effective
in treating site soils and would be technically feasible. They may present some short-term risks that would need
to be addressed. The administrative feasibility of LTTD would be superior to incineration, since significant
preliminary testing (e.g., trial burn) would extend the time required to implement incineration and hence reduce
its overall implementability. The capital and O&M cost of implementing both options are high.

Based on its superior administrative feasibility, thermal treatment using LTTD will be retained.
Chemical Treatment

Chemical treatment of soil would involve stabilization/solidification. Stabilization/solidification would be
technically and administratively feasible and could be implemented at moderate capital and low O&M cost.
However, it would not be effective in addressing soil with high concentrations of organic constituents. This
technology will not be retained for further evaluation.

Physical Treatment

Physical treatment of soil would involve soil washing and solvent extraction. Both options would be technically
and administratively feasible and both would require additional treatment and/or disposal measures for the waste
stream. Solvent extraction would have higher short-term risks during implementation when compared to soil
washing, and would not be effective on all site contaminants. In addition, solvent extraction would have higher
capital and moderate O&M costs.  Soil washing would be effective in removing organic constituents from soil,
with the overall effectiveness dependent on soil grain size distribution and contaminant adsorption
characteristics. Soil washing will be retained for treatment of soil.

Biological Treatment

The ex-situ biological treatment for soil involves soil pile treatment and batch reactor treatment. In terms of
implementability, both options would be technically and administratively feasible. Both options would have
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relatively high capital costs, although the batch reactor treatment has somewhat higher O&M costs. However,
biological treatment is not effective on PCBs, and will not be retained for further evaluation.

In-Situ Treatment

The following in-situ treatment options were retained during the technically implementability screening.

Thermal Treatment (Steam Stripping, Vitrification, Electrical Resistance Heating)
Chemical Treatment (Stabilization/Solidification)

Biological Treatment (Mixing/Nutrient Addition)

Physical Treatment (Soil Vapor Extraction)

Thermal Treatment

Steam stripping, vitrification, and electrical resistance heating are effective in reducing VOC concentrations in
soil under certain conditions. The steam stripping and electrical resistance heating options would not be
technically feasible for treatment of contaminants in shallow soils, and the vitrification option would not be
technically feasible for the volume of soils requiring remedial action. All three options would require high
capital and O&M costs to implement. The in-situ thermal treatment will not be retained for further evaluation
for the soil in the Operations Area/Railroad Area.

Chemical Treatment

Chemical treatment of soil would involve stabilization/solidification. This process option would be technically
and administratively feasible at moderate capital cost. However, it is not effective on soils with high
concentrations of organic constituents), and would have relatively high short-term risks during implementation.
Therefore, this technology is not retained for further evaluation.

Biological Treatment

The option remaining under this technology consists of mixing soils in place to improve the mass transfer of
oxygen and nutrients, which, in turn, enhances the growth and activity of aerobic bacteria. Implementation of
this technology may be achieved using commercially available equipment and services and would be moderate
in capital and O&M costs. However, this process option would not be effective on treating the PCBs present in
the soil, and would carry a relatively high short-term risk during implementation due to the volatilization of
contaminants during the mixing process. Thus, this technology will not be retained for further evaluation.

Physical Treatment

Physical treatment for soil involves soil vapor extraction (SVE). This technology would be both technically and
administratively implementable and could be implemented using commercially available equipment and
construction techniques. The capital and O&M costs to implement SVE are moderate. However, this
technology may not be effective given existing site conditions. Previous vapor extraction pilot tests conducted
at the facility have concluded that due to the shallow depth to groundwater and the heterogeneity of the soil
(which promotes preferential flow pathways and lateral contaminant migration), SVE as a stand-alone would not
be an effective remedial technology to treat the soil at this site. Thus, the physical treatment technology will not
be retained for further evaluation.
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2.6.2.2 Cianci Property Soil

The effectiveness, implementability and cost evaluation for the Cianci Property Soil are discussed below. A
summary of this evaluation is presented in Table 2-14.

No Action

The NCP requires that the no action alternative be considered during the FS process. Therefore, the no action
alternative will be retained for further evaluation during the detailed analysis of remedial alternatives. The no
action alternative will serve as a baseline for comparing the effectiveness of other remedial alternatives
developed for the surficial and wetland soil on the former Cianci property.

Containment

Containment includes the use of soil, asphalt, synthetic materials, and multilayer soil and geosynthetic
materials) in a cap. While all of these options would be equally effective in meeting the cleanup objectives for
this area of the site, and all would be technically and administratively feasible, they may not meet ARARs for
wetlands/floodplains. Because the majority of this contamination falls within wetlands and/or floodplains, this
technology will not be retained.

Removal and Disposal

The following technologies have been identified to address soil on the former Cianci property.

o Excavation

o Culvert Removal/Drainage System Rerouting
¢ Onsite Disposal

o Offsite Disposal

Excavation

Under this technology, contaminated soil would be excavated from those areas being addressed. Excavation
would be combined with another technology to address final disposition of the excavated material. Excavation
and removal of soil would be technically and administratively implementable and would effectively address
exceedences of regulatory criteria and the potential ecological risks associated with site-related contaminants
within the site's drainage pathways. The capital cost to implement this technology would be moderate with low
O&M costs. This option will be retained for further evaluation.

Culvert Removal/Drainage System Rerouting

Culvert Removal with Drainage System Rerouting would prevent an ongoing source of contaminants from
entering the drainage pathways and impacting downgradient soil. This technology would involve excavating
and removing the existing 30-inch concrete culvert, and backfilling the resulting trench with clean fill.
Drainage will be rerouted to the Quinnipiac River via a new non-permeable drainage pipe.

This technology would effectively eliminate the infiltration of contaminated groundwater into the existing
culvert and the conveyance of contaminated groundwater to downgradient surface water and wetland soil; and
prevent human health and ecological risks associated with site contaminants. This technology would be both
technically and administratively implementable at moderate capital and O&M costs, and will be retained for
further evaluation.
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Onsite Disposal

This technology would be implemented in conjunction with the soil capping alternative for Operations
Area/Railroad soil discussed above, and would consist of placing the excavated soil under the proposed cap.
Based on the concentration levels identified in the RI/FS (HNUS, 1994), it is not anticipated that soil will
require treatment prior to disposal (this would be confirmed by additional testing during predesign). This
technology would be technically and administratively implementable and effective in eliminating potential
future exposure to contaminants and preventing human health and ecological risks associated with site
contaminants. The capital and O&M costs to implement this technology would be low. This technology process
option will be retained for further evaluation.

Offsite Disposal

This technology would consist of disposal of the excavated soil at an offsite location. Based on the
concentration levels identified in the RI/FS (HNUS, 1994), it is not anticipated that this waste material will
require treatment prior to disposal (this would be confirmed by additional testing during predesign). This
technology would be technically and administratively implementable; and effective in eliminating potential
future exposure to contaminants and preventing ecological risks associated with site contaminants. The capital
and O&M costs to implement this technology would be high. This technology will be retained for further
analysis.

2.6.2.3 Overburden NAPL Area

The effectiveness, implementability and cost evaluation of the options to address the NAPL in the overburden is
discussed below. A summary of the process option evaluation for this medium of concern is presented in Table
2-15.

No Action

The NCP requires that the no action alternative be considered during the FS process. Therefore, the no action
alternative will be retained for further evaluation during the detailed analysis of remedial alternatives. The no
action alternative will serve as a baseline for comparing the effectiveness of other remedial alternatives
developed for this area of the site.

Institutional Controls/Limited Actions

Institutional controls/limited actions include institutional measures such as deed restrictions (e.g., ELURs), and
natural attenuation (including long-term monitoring).

Institutional Controls

Deed restrictions are currently in place prohibiting construction or use of groundwater wells. Additional deed
restrictions (i.e., State of Connecticut Environmental Land Use Restrictions) could be implemented to ensure
that groundwater would not be used in the future. Deed restrictions would not be effective in reducing the levels
of contamination. This option would be technically and administratively feasible at low cost, and will be
retained for further evaluation.

Natural Attenuation

Natural attenuation relies on the natural degradation of contaminants through physical, chemical, and biological
processes to reduce the concentration of contaminants. This option would be technically and administratively
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feasible, and could be implemented at a low capital and O&M cost. Natural attenuation will be retained for
further evaluation.

Containment
Containment includes hydraulic containment and physical barriers.
Hydraulic Containment

The remaining options available to provide hydraulic containment include vertical extraction wells and
collection trenches. Vertical extraction well(s) are currently used at the site (NTCRAs 1 and 2) and are
technically and administratively feasible, effective, and relatively low in cost. Collection trenches would consist
of excavating a trench to a specified depth, installing a perforated collection pipe at the base of the trench, and
backfilling the trench with a permeable fill (e.g., stone) to provide a preferential subsurface discharge zone.
This option would be administratively feasible, but would have lower technical feasibility compared to wells
due to the difficulty to construct to the required depth and the need to manage a large volume of contaminated
soils resulting from the excavation activities. Implementation of this process option would require high capital
cost and moderate O&M cost. Vertical wells will be retained for further evaluation,

Physical Barrier

Physical barriers include sheet pile walls, slurry walls, and grout curtains. All three options would be
technically and administratively feasible. The sheet pile option would have superior technical feasibility when
compared to the others. Each option would also be effective, although the effectiveness of grout curtains in an
overburden application would be less certain than the other options. The sheet piling and slurry wall process
options would also have lower capital costs when compared to the grout curtain option. Based on this, the sheet
pile wall will be retained for further evaluation.

Removal and Offsite Disposal

Removal and offsite disposal include excavation, pumping, and the use of offsite disposal facilities.
Excavation

Excavation could be accomplished using standard construction equipment, and would be an effective means of
removing the NAPL in the overburden. Because of the saturated nature of this area of the site, contaminated
groundwater entering the excavation would need to be removed and treated in order for this option to be
technically feasible. In addition, the potential for significant VOC and particulate emissions during excavation
would require that excavation activities be performed within a structure or with other, similar emission controls.
The relative capital and O&M costs for excavation are expected to be high.

This option would need to be combined with an ex-situ treatment or offsite disposal technology. It will be
retained for further evaluation.

Pumping

This technology would involve the removal of pooled NAPL using either extraction wells or an extraction
trench. Extraction wells have been successfully employed at the site, and continue to be employed as necessary
when pooled NAPL is detected in wells located in this area of the site. However, its effectiveness would be
limited to the immediate vicinity of each extraction well. It is technically and administratively feasible, and has
relatively low capital and O&M costs. Extraction of NAPL using trenches may also be effective in shallow
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overburden, although it too would have limited effectiveness solely as a localized removal technique. Trenches
are less technically feasibility compared to wells due to the need to manage substantial volumes of contaminated
soils resulting from the trench excavation. The trench option would have relatively high capital and moderate
O&M costs. Contamination collected using either of these techniques would require additional treatment prior
to disposal.

Extraction wells and trenches are limited as to their effectiveness in addressing the overburden NAPL area and
will not be retained for evaluation. However, extraction wells may be combined with a number of technologies
where waste is treated in place that require manipulation of hydraulic gradients or the introduction of agents to
enhance the mobility of contaminants in the overburden NAPL area.

Commercial Disposal Facilities

This technology would involve the shipment of excavated contaminated waste to an offsite commercially
operated, licensed treatment and/or disposal facility. It is currently employed for the disposal of NTCRA 1
treatment residuals. It is technically and administratively feasible, and would have relatively high capital and
low O&M costs. This technology will be retained for further evaluation.

In-Situ Treatment

Based on the results of the technical implementability screening, the following technologies involving treatment
in place (and associated options) have been identified for the overburden NAPL area of the site.

e Thermal Treatment (steam flooding/vapor extraction, hot water flood, electrical resistance heating, thermal
conductive heating)

e Physical Treatment (hydraulic displacement, alcohol flooding, cosolvent extraction, complex sugar, foam,
surfactant flushing)

e Chemical Oxidation (Fenton’s reagent, permanganate, reactive permeable barrier)
¢ Biological Treatment (biostimulation, bicaugmentation)
Thermal Treatment

Thermal treatment involves heating of the overburden groundwater to enhance the desorption, volatilization,
and/or destruction of contaminants. Thermal treatment options may be coupled with a vapor extraction system
to capture contaminants in the vapor phase for further treatment. The options identified for this area of the site
include steam injection, hot water flooding, electrical resistance heating, and thermal conductive heating.

Steam injection involves the injection of steam into the target treatment zone to dissolve, vaporize, mobilize and
displace contaminants for recovery with standard vapor and liquid extraction equipment. After extraction,
vapors and liquids would be treated using conventional aboveground treatment technologies, such as
condensation, air stripping, carbon adsorption and thermal oxidation. While technically and administratively
feasible, the complex geology at the site reduces the effectiveness of this thermal option when compared to the
others. Steam injection will not be retained for further evaluation.

Hot water flooding involves the injection of moderately hot water to increase solubility and flow of
contaminants in the overburden hot spot area for subsequent removal by pumping. While technically and
administratively feasible, this process option would be less effective than the other thermal treatment choices.
Hot water flooding will not be retained for further evaluation.
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Electrical resistance heating involves using electrical current in area being treated to generate heat. As the
subsurface temperature increases, steam is generated. The steam dissolves, vaporizes, mobilizes and displaces
contaminants that are then recovered by standard vapor and liquid extraction equipment. Conventional
aboveground treatment technologies similar to those used with steam injection are usually required. This option
would be effective in treating NAPL in the overburden. It is complex but technically and administratively
feasible with a moderate to high capital and O&M cost.

Thermal conductive heating involves the application of heat and vacuum to the overburden NAPL area using
vertical heater/vacuum wells. Heat is transferred from the heating element to the subsurface via thermal
conduction and radiant heat transport. Contaminants are volatilized and removed for treatment using a soil
vapor extraction system (some contaminants may also be destroyed in place, depending on the temperature
reached). This process option would potentially be effective in addressing the overburden hot spot area. It is
complex but technically and administratively feasible option with a moderate to high capital and O&M cost.

There are similarities in the effectiveness, implementability and cost between electrical resistance heating and
thermal conductive heating. This suggests that one should not be eliminated from further evaluation at this
stage; rather that the representative thermal treatment process option(s) should be identified during the more
detailed development of those alternatives that include an in-situ thermal treatment component. In addition,
certain site conditions might dictate that a combination of options might be more effective and elimination of
one specific option at this point would be premature. Based on these considerations, both of the remaining
options will be carried forward.

Physical Treatment

Physical treatment includes hydraulic displacement, cosolvent extraction/alcohol flushing, complex sugars,
foam, and surfactant flushing.

Hydraulic displacement involves the use of water injection and pumping using wells and/or trenches to increase
hydraulic gradients to mobilize and displace pooled contaminants. Mobilized contamination would be pumped
along with the extracted groundwater for treatment. Residual contamination would remain in the target area.
This residual contamination has a significantly increased surface area which would enhance dissolution and
allow other cleanup processes to further reduce contamination (e.g., enhanced bioremediation, chemical
oxidation). This option would be effective at reducing the mobility of NAPL. It could be used in combination
with other treatment technologies as part of an overall effective treatment train. It is technically and
administratively feasible, and would have a relatively moderate capital and O&M cost. This process option will
be retained for further evaluation.

Cosolvent extraction/alcohol flushing requires the addition of alcohol to the overburden NAPL area using wells
and/or trenches to reduce the NAPL-water interfacial tension, resulting in a liquid phase extraction of the NAPL
from the subsurface. This mixture is then removed by pumping at extraction wells or trenches where it is then
treated prior to disposal. Although a relatively innovative application at this scale, this option would potentially
be effective at removing significant contamination in the target area, particularly in combination with
(following) hydraulic displacement. This option would be technically and administratively feasible, and would
have a relatively moderate capital and O&M cost. It will be retained for further evaluation.

The injection of complex sugars, such as cyclodextrin, into the overburden hot spot area would increase the
solubility of contaminants. While potentially feasible from a technical and administrative standpoint, this
process option would have a lower effectiveness than cosolvent extraction/alcohol flushing at a similar cost.
Complex sugar will not be retained for further analysis.
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Injected foam to remove contaminants has limited effectiveness due to the heterogeneity of the overburden
materials. It would be administratively feasible, but would have a lower technical feasibility compared to other
physical treatment process options. It will not be retained for further evaluation.

Surfactant flushing involves the injection of surface active agents to increase contaminant solubility.
Contaminants would be removed from the subsurface by pumping from extraction wells, and the recovered
contaminants would be treated prior to disposal. This process option would have similar technical and
administrative feasibility and cost as cosolvent extraction/alcohol flushing, but would have a lower overall
effectiveness. It will not be retained for further evaluation.

Chemical Oxidation

Chemical oxidation for the overburden NAPL area includes injection of hydrogen peroxide (Fenton’s Reagent),
permanganate, and persulfate; and a reactive permeable barrier. The options requiring the addition of oxidants
would also rely on the use of wells and/or trenches for the introduction of the reagents.

Permanganate or persulfate would be technically and administratively feasible. Both would be effective at
oxidizing the predominant constituents (PCE, TCE, toluene, benzene, xylenes), although persulfate may require
the addition of a catalyst for more complete effectiveness on the contaminants being addressed. Both would
require high capital and O&M costs. By comparison, the use of hydrogen peroxide with a catalyst (Fenton’s
Reagent) would have a lower effectiveness due to the hazards associated with large volumes of this highly
unstable and strong oxidizing liquid. Also, because hydrogen peroxide cannot persist in the environment for
more than a relatively short period (hours to days), its application at the site would require significantly more
injection points than persulfate or permanganate.

All of these options could be enhanced using them in combination with (following) hydraulic displacement.
Based on the above considerations, the use of permanganate and/or persulfate alone or in sequence will be the
retained for further evaluation.

Biological Treatment

Biological treatment includes the use of injection wells to add appropriate degrading bacteria populations
(“bicaugmentation”) and/or adding electron donor and other materials to optimize biodegradation
(“biostimulation”).  Together, these treatments are known as enhanced in-situ biodegradation (Enhanced
Biodegradation or EISB). Both are technically and administratively feasible, and would potentially be effective
in reducing contaminant mass. Capital and O&M costs for each of these options would be moderate. Although
each option could be used by itself, these cleanup options have greater effectiveness and technical feasibility if
used in combination with (following) other mass removal cleanup technologies. As a result, EISB will be
retained for further evaluation in conjunction with other overburden NAPL cleanup methods.

2.6.2.4 Overburden Groundwater

The effectiveness, implementability and cost evaluation for overburden groundwater is discussed below. A
summary of the options evaluated is presented in Table 2-16.

No Action

The NCP requires that the no action alternative be considered during the FS process. Therefore, the no action
alternative will be retained for further evaluation during the detailed analysis of remedial alternatives. The no
action alternative will serve as a baseline for comparing the effectiveness of other remedial alternatives to be
developed for overburden groundwater.
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Institutional Controls/Limited Actions

Institutional controls/limited actions for the overburden groundwater include institutional measures such as deed
restrictions (e.g., ELURS), and natural attenuation (including long-term monitoring).

Institutional Measures

Deed restrictions are currently in place prohibiting construction or use of groundwater. Additional deed
restrictions (i.e., State of Connecticut Environmental Land Use Restrictions) could be implemented to ensure
that groundwater would not be used in the future. Deed restrictions would not be effective in reducing the levels
of contamination. This option would be technically and administratively feasible at low cost, and will be
retained for further evaluation.

Natural Attenuation

Natural attenuation relies on the natural degradation of contaminants through physical, chemical, and biological
processes to reduce the concentration of contaminants. This process option would be technically and
administratively feasible, and could be implemented at a low capital and O&M cost. Natural attenuation will be
retained for further evaluation.

Containment
Containment for the overburden groundwater includes hydraulic containment and physical barriers.
Hydraulic Containment

The remaining options available to provide hydraulic containment include vertical extraction wells and
collection trenches. Vertical extraction well(s) are technically and administratively feasible, effective, and
relatively low in cost. NTCRA 2, which is the hydraulic containment system that is currently in place at the site,
uses vertical extraction wells. Collection trenches would consist of excavating a trench to a specified depth,
installing a perforated collection pipe at the base of the trench, and backfilling the trench with a permeable fill
(e.g., stone) to provide a discharge zone. This process option would be administratively feasible, but would
have lower technical feasibility compared to extraction wells due to the difficulty to construct to the required
depth and the need to manage a large volume of contaminated soils resulting from the excavation activities.
However, extraction wells may have higher long-term O&M costs due to the need for annual redevelopment.
Implementation of this option would require high capital cost and moderate O&M cost.

Vertical wells and/or collection trenches will be retained for further evaluation.
Physical Barrier

Physical barriers include sheet pile walls, slurry walls, and grout curtains. All three options would potentially be
effective if used in combination with a hydraulic containment option. In addition, all three options would be
administratively feasible. However, based on the volume and area of the overburden groundwater, none of the
physical barrier process options would be technically feasible. A physical barrier will not be retained for further
analysis as a stand-alone containment technology; although it will be considered in combination with hydraulic
containment.
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Diversion

Groundwater diversion/barrier options considered for the control of up gradient groundwater include trenches,
sheet pile walls, grout curtains and wells. These physical barrier options would be designed to divert up
gradient groundwater around the contaminated area of the site. Two of these options would offer superior
technical feasibility in overburden materials at the depths required in the overburden groundwater unit, sheet
pile walls and vertical extraction wells. Although both process options have been used for hydraulic
containment purposes at the site, they would not be effective in a groundwater diversion application because a
substantial area of contamination is not addressed. Therefore, this technology will not be retained for further
evaluation.

Containment/Removal with Ex-Situ Treatment

Several options were retained to address treatment of extracted groundwater that is generated under a number of
containment treatment technologies. Potential treatment for extracted groundwater includes the following:
biological treatment (constructed wetland); chemical treatment (UV oxidation, Fenton's Reagent, zero valent
iron); and conventional treatment. The relative effectiveness, implementability and cost are described in more
detail below.

Biological Treatment

Biological treatment would require construction of a wetland essentially to provide biological treatment. This
option would be effective in reducing contaminant toxicity, mobility and volume. This option would be
technically feasible and administratively feasible as long as it is located in an area unaffected by the Wetland
and Floodplains Executive Orders, and associated regulatory requirements. This option could be implemented
at a moderate capital and low O&M cost, and will be retained for further evaluation.

Chemical Treatment

Chemical treatment for the overburden groundwater includes UV oxidation, Fenton’s Reagent, and zero valent
iron. UV oxidation is currently being used to treat effectively groundwater that is extracted by the NTCRA
containment systems. This technology would be both technically and administratively feasible. The capital cost
to implement this technology would be moderate because the existing NTCRA treatment system could be used,
and O&M costs would be moderate compared to other process options.

Fenton's Reagent may also be applicable to the SRSNE Site. However there is some question as to its
effectiveness given that only a limited number of treatment scenarios have been explored to date. This
technology would be both technically and administratively implementable. The capital and O&M costs to
implement this technology would be moderate.

Zero valent iron may have a lower effectiveness relative to UV oxidation or Fenton’s Reagent. This option
would be both technically and administratively implementable, and the capital and O&M cost to implement it
would be moderate.

Based on the above, UV oxidation and Fenton’s Reagent have been retained for further evaluation.
Physical Treatment
Physical treatment for overburden groundwater includes flow equalization, metals pretreatment,

sedimentation/filtration, oil/water separation, air stripping, and carbon adsorption. Conventional treatment
includes common water treatment technologies that would be combined as needed to provide an effective
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treatment train. These options are all technically and administratively feasible, and have relatively moderate
capital and O&M costs. Therefore, conventional treatment will be retained for further evaluation.

In-Situ Treatment

In-situ treatment technologies retained during the initial screening of technical implementability include
biological treatment, chemical treatment, and thermal treatment. Each of these technologies is discussed further
below.

Biological Treatment

Biological treatment includes the use of injection wells for nutrient or biological culture addition (“enhanced in-
situ bioremediation” or EISB), and phytoremediation. All of these options would be administratively feasible,
and all are potentially effective in reducing contaminant concentrations in overburden groundwater (the use of
injection wells or trenches would be required in order to implement EISB). Capital and O&M costs for each of
these options would be low to moderate. However, given the volume, area and depth of the overburden
groundwater unit, phytoremediation would be less technically feasible than EISB. Therefore, the use of
injection wells with EISB will be retained.

Chemical Treatment

Chemical treatment to treat overburden groundwater in place includes chemical oxidation, passive treatment
walls and solvent extraction/alcohol flooding. Chemical oxidation would be technically and administratively
feasible, but it has a low effectiveness on the type of contaminants that are dissolved in the overburden
groundwater. Its capital and O&M costs would be relatively high due to the need for large volume of
commercially-available oxidizing agents, such as peroxide, 0zone, and permanganate.

A passive treatment wall would also be technically and administratively feasible, but it would not be effective
on all site contaminants present in the overburden groundwater. The capital cost of this option would be high
relative to other in-situ treatment technologies.

Solvent extraction/alcohol flooding would potentially be effective on site contaminants in groundwater, but it
would not be technically implementable because the size overburden groundwater would require many millions
of gallons of reagent to achieve treatment. The capital and O&M costs of this option would be high.

Because of the limitations of this technology as it applies to the contaminants at this site and the size of the area
that must be addressed, chemical treatment will not be retained for further evaluation.

Thermal Treatment

Thermal treatment for treating overburden groundwater in place includes steam injection. While potentially
effective in addressing the contaminants present at the site, it has significant short-term risks associated with its
implementation. In addition, this process option is not technically feasible for the size of the area that must be
addressed in overburden groundwater. This technology will not be retained for further evaluation.

2.6.2.5 Bedrock NAPL Area

The effectiveness, implementability and cost evaluation for NAPL in the bedrock are discussed below. A
summary is presented in Table 2-17.
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No Action

The NCP requires that the no action alternative be considered during the FS process. Therefore, the no action
alternative will be retained for further evaluation during the detailed analysis of remedial alternatives. The no
action alternative will serve as a baseline for comparing the effectiveness of other remedial alternatives.

Institutional Controls/Limited Actions

Institutional controls/limited actions for the bedrock NAPL area includes institutional controls such as deed
restrictions (e.g., ELURSs), and natural attenuation (including long-term monitoring). The implementability,
effectiveness and cost of these technologies would be identical to that for the overburden NAPL area discussed
above.

Containment

Containment technologies for the bedrock NAPL area include hydraulic containment and physical barriers.
Hydraulic Containment

Hydraulic containment includes the use of vertical extraction wells. Vertical extraction well(s) are currently

used at the site in the NTCRA 1 and 2 systems, and are technically and administratively feasible, effective, and
relatively low in cost. This option will also be retained for further evaluation.

Physical Barrier
Physical barriers would involve grout curtains to fill fractures and create an impermeable zone within the
bedrock. Although a grout curtain may be effective, its application at the depths required to contain bedrock

NAPL limits its technical feasibility. This technology will not be retained for further consideration.

2.6.2.6 Bedrock Groundwater

The effectiveness, implementability and cost evaluation for the bedrock groundwater are discussed below. A
summary of the evaluation is presented in Table 2-18.

No Action

The NCP requires that the no action alternative be considered during the FS process. Therefore, the no action
alternative will be retained for further evaluation during the detailed analysis of remedial alternatives. The no
action alternative will serve as a baseline for comparing the effectiveness of other remedial alternatives to be
developed for bedrock groundwater.

Institutional Controls/Limited Actions

The institutional controls/limited actions for bedrock groundwater are identical to those considered above for
overburden groundwater.

Containment Technologies

The containment technologies that could be implemented in bedrock groundwater include hydraulic containment
and physical barriers.
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Hydraulic Containment

Vertical extraction wells, as are currently in use for the NTCRA 2 hydraulic containment system, are technically
and administratively feasible, effective, and relatively low in cost. This option will be retained for further
evaluation.

Physical Barrier

A physical barrier to address bedrock groundwater involves use of a grout curtain. While potentially effective in
providing a physical barrier to groundwater flow in rock, this option would not be technically feasible at the
depths required (up to 200 feet below the bedrock surface). It would have very high capital and O&M costs.
The physical barrier technology will not be retained for further evaluation.

Diversion

Groundwater diversion for bedrock groundwater includes grout curtains and wells. These physical barrier
options would be designed to divert up gradient groundwater around the contaminated area of the site. While
potentially effective, the grout curtain process option would not be technically feasible at the depths required (up
to 200 feet below the bedrock surface). This technology will not be retained for further evaluation.

Containment/Removal with Ex-Situ Treatment

The application of this technology to bedrock groundwater is identical to that discussed for the overburden
groundwater. Biological, chemical and physical treatment technologies will be retained.

In-Situ Treatment

In-situ treatment technologies include biological treatment, chemical treatment, and thermal treatment. Each of
these technologies is discussed further below.

Biological Treatment

Biological treatment includes the use of injection wells for nutrient or biological culture addition, enhanced
bioremediation, and phytoremediation to treat bedrock groundwater in place. All of these options would be
administratively feasible, and all are potentially effective in reducing contaminant concentrations in bedrock
groundwater, but their application to the SRSNE site is not technically feasible due to the volume and area of
bedrock groundwater. Biological treatment will not be retained for further evaluation.

Chemical Treatment

Chemical treatment would involve chemical oxidation and solvent extraction/alcohol flooding to treat bedrock
groundwater in place. Neither option would be technically feasible given the area and volume of the bedrock
groundwater. Although they would be administratively feasible and potentially effective, the limitation on
technical feasibility precludes chemical treatment from being retained for further evaluation.

Thermal Treatment

As with chemical treatment, steam injection would not be technically feasible at the scale necessary to address
bedrock groundwater. This technology will not be retained for further evaluation.
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2.6.3 Technologies and Process Options Retained for Further Evaluation

Based on the effectiveness, implementability and cost, the following technologies (and their associated options)
remain. These will be use to assemble potential remedial alternatives in the next step of the FS process.

Operations Area/Railroad Soil
No Action
e No Action
Institutional/Access Controls
¢ Institutional Measures (Posting, Deed Restrictions)
Containment
o Physical Barriers (multi-layer cap)
Ex-Situ Treatment or Disposal
e Excavation
o Offsite Disposal
e Thermal Treatment (LTTD)
¢ Physical Treatment (soil washing)

Cianci Property Soil

No Action
e No Action

Removal and Disposal
e Excavation
¢ Culvert Removal/Drainage System Rerouting
o Onsite Disposal (consolidation with Operations Area/Railroad soil)
o Offsite Disposal (permitted landfill)

Overburden NAPL Area
No Action
e No Action
Institutional Controls and/or Limited Actions
« Institutional Controls (deed restrictions)
e Natural Attenuation (long-term monitoring, natural attenuation)
Containment
e Hydraulic Containment (vertical extraction wells)
o Physical Barrier (sheet pile wall)
Removal and Offsite Disposal

o Excavation
e Commercial Disposal Facilities
In-Situ Treatment
e Thermal Treatment (electrical resistance heating, thermal conductive heating)
o Physical Treatment (hydraulic displacement, cosolvent extraction/alcohol flushing)
e Chemical Oxidation (permanganate, persulfate)
e Biological Treatment (EISB)

Overburden Groundwater
'No Action
¢ No Action
Institutional Controls and/or Limited Actions
¢ Institutional Measures (deed restrictions)
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e Natural Attenuation (long-term monitoring, natural attenuation)
Containment

o Hydraulic Containment (vertical extraction wells)
Containment/Removal with Ex-Situ Treatment

¢ Biological Treatment (wetland treatment)

o Chemical Treatment (ultraviolet oxidation, Fenton's reagent)

o Physical Treatment (conventional treatment)
In-Situ Treatment

¢ Biological Treatment (injection wells with EISB)

Bedrock NAPL Area
No Action
e No Action
Institutional Controls and/or Limited Actions
¢ Institutional Controls (deed restrictions)
o Natural Attenuation (long-term monitoring)
Containment
e Hydraulic Containment (vertical extraction wells)

Bedrock Groundwater
No Action
e No Action
Institutional Controls and/or Limited Actions
« Institutional Controls (deed restrictions)
e Natural Attenuation (long-term monitoring, natural attenuation)
Containment
e Hydraulic Containment (vertical extraction wells)
Containment /Removal with Ex-Situ Treatment
¢ Biological Treatment (wetland treatment)
e Chemical Treatment (ultraviolet oxidation, Fenton’s Reagent)
e Physical Treatment (conventional treatment)
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3. Development and Screening of Remedial
Alternatives

In this section of the FS, technologies listed at the end of the last chapter are combined into remedial alternatives
to address site cleanup objectives. The assembled remedial alternatives are then screened based on
effectiveness, implementability, and cost to determine which will be carried forward to detailed analysis in
Section 4.

The effectiveness screening of each assembled alternative considers its short- and long-term effectiveness and
the reductions achieved in the toxicity, mobility, or volume of contaminants. The implementability screening
considers both the technical and administrative feasibility of construction, operation, and maintenance of the
alternative relative to site-specific conditions. Technical feasibility includes the ability to successfully construct
and reliably operate the remedial action to meet the objectives until the remedial action is completed.
Administrative feasibility includes the ability to successfully obtain approvals from other agencies and offices to
perform the remedial action, the availability of treatment and/or disposal services and capacities, and the need
for and availability of special equipment and technical specialists. The cost evaluation considers capital and
annual operation and maintenance costs, although this preliminary evaluation presents only relative costs so that
alternatives with grossly disproportionate costs for the protectiveness they provide can be eliminated from
further consideration in the detailed analysis of alternatives in Section 4.

Alternatives with the most favorable composite evaluation of all screening factors will be retained for further
consideration during the detailed analysis of alternatives. In addition, innovative technologies may be carried
through the screening process if a reasonable belief exists that the technologies will offer advantages over
conventional technologies.

3.1 Assembly of Remedial Alternatives

Potentially applicable remedial alternatives for each area of the site being addressed have been assembled from
the technologies and options that survived the “identification and screening of technologies” in Section 2. In
assembling the alternatives, an attempt has been made to preserve the range of treatment and containment
technologies.

3.1.1 Operations Area/Railroad Soil

The following remedial alternatives have been assembled for the soil in the Operations Area and along the
railroad and will be evaluated in this section based on effectiveness, implementability and cost:

No Action

Capping and Institutional Controls (Posting, Deed Restrictions)

Excavation, Thermal Treatment (LTTD), Onsite Disposal and Institutional Controls
Excavation, Physical Treatment (Soil Washing), Onsite Disposal and Institutional Controls
Excavation, Offsite Disposal and Institutional Controls

3.1.2 Cianci Property Soil

The following alternatives have been developed to address the Cianci Property Soil:

e No Action
e Culvert Removal/Drainage System Rerouting and Excavation with Onsite Disposal
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o Culvert Removal/Drainage System Rerouting and Excavation with Offsite Disposal (Permitted Landfill)

3.1.3 Overburden NAPL Area

The following alternatives have been assembled for the Overburden NAPL Area:

No Action

Institutional Controls (Deed Restrictions) and Monitored Natural Attenuation

Institutional Controls, Monitored Natural Attenuation and Hydraulic Containment

In-Situ Physical Treatment (Hydraulic Displacement) and Monitored Natural Attenuation

In-Situ Physical Treatment (Hydraulic Displacement) and Enhanced Bioremediation

In-Situ Physical Treatment (Hydraulic Displacement and Cosolvent Extraction) and Monitored Natural

Attenuation

e In-Situ Physical Treatment (Hydraulic Displacement), Chemical Oxidation and Monitored Natural
Attenuation

e In-Situ Thermal Treatment (Electrical Resistance Heating, and/or Thermal Conductive Heating) and
Monitored Natural Attenuation

e Excavation and Offsite Disposal (Commercial Disposal Facilities)

All of the in-situ treatment alternatives include a monitored natural attenuation or an enhanced bioremediation
component as the final step in a treatment train because biodegradation is most effective when combined with
other in-situ treatment technologies. In addition, all of the potential alternatives for the overburden NAPL area
that include in-situ treatment technologies would also include the continued operation of the NTCRA 1
groundwater extraction and treatment system, at least through implementation of the first component of the
overburden NAPL remedy (i.e., hydraulic displacement, cosolvent extraction, chemical oxidation, and/or
thermal treatment). The need for continued hydraulic containment by the NTCRA 1 containment system during
the monitored natural attenuation or enhanced bioremediation components of the overburden NAPL remedy will
be evaluated. This evaluation will include an assessment of the impacts to the Quinnipiac River. Should it be
determined that the NTCRA 1 system is no longer needed, the NTCRA 1 extraction wells may be deactivated
and/or portions of the sheet pile wall will be removed to allow groundwater flow patterns in the NTCRA 1
Containment Area to return to their natural condition.

3.1.4 Overburden Groundwater

The groundwater alternatives presented below address the groundwater in the overburden aquifer at the site:

e No Action

¢ Institutional Controls (Deed Restrictions) and Monitored Natural Attenuation

e Hydraulic Containment, Ex-Situ Treatment [Physical Treatment (Conventional), Chemical (UV Oxidation or
Fenton’s), or Biological Treatment (Constructed Wetland)], Institutional Controls and Monitored Natural
Attenuation of the Severed VOC Plume

o In Situ Biological Treatment (Injection Wells and Enhanced Bioremediation) and Institutional Controls

The overburden groundwater alternatives are evaluated assuming Town Wells 4 and 6 are not active. As
discussed previously, because the town has the option to reactivate these wells, a contingent alternative
(Supplemental Containment under Pumping Conditions) is included in each one of these alternatives that would
require additional hydraulic containment of Site-related contaminants in the event the Town Wells are
reactivated.
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An underlying assumption in the screening of Overburden Groundwater alternatives is that the NAPL, which is
the primary long-term source of contaminants that affects water quality in the overburden, will be eliminated,
significantly reduced or controlled by the alternative selected for the Overburden NAPL Area.

3.1.5 Bedrock NAPL Area

The following alternatives have been assembled for the bedrock NAPL area:

e No Action

o Institutional Controls (Deed Restrictions) and Monitored Natural Attenuation

e Institutional Controls (Deed Restrictions), Monitored Natural Attenuation, and Hydraulic Containment

3.1.6 Bedrock Groundwater

The following alternatives have been assembled for groundwater in the bedrock aquifer:

e No Action

o Institutional Controls (Deed Restrictions) and Monitored Natural Attenuation

e Hydraulic Containment, Ex-Situ Treatment [Physical (Conventional), Chemical (UV Oxidation or Fenton’s),
or Biological (Constructed Wetland) Treatment], Institutional Controls and Monitored Natural Attenuation of
the Severed VOC Plume

3.2 Screening of Alternatives for Operations Area/Railroad Soil
3.2.1 No Action

Technical Description

Under this alternative, no active remediation would be conducted to address contaminated soil. Exposure to site
soil would continue to be limited by asphalt pavement and fencing, and the contaminant concentrations would
diminish very slowly through natural attenuation processes. The asphalt pavement and fence would not be
maintained in the long term. In accordance with Section 121(c) of CERCLA, periodic reviews would be
conducted at five year intervals to assess this alternative.

Effectiveness

This alternative will not actively reduce the mobility, toxicity, or volume of the contaminants present in the soil,
although natural attenuation processes are expected to reduce the toxicity and volume of contaminants in the soil
over a very long time. The No Action alternative would not be effective in the long term in preventing
unacceptable risk from soil.

Implementability

This alternative could be implemented without technical or administrative limitations.
Costs

There is no capital cost associated with this alternative. Costs associated with the five-year reviews required
under CERCLA are low.
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Screening Summary

This alternative is not effective in the long term in preventing exposure to soil that presents an unacceptable risk.
This alternative is easily implementable. The NCP requires that the no action alternative be carried through the
entire FS process as a baseline for comparison to other alternatives. Therefore, this alternative will be retained
for detailed evaluation as “Alternative OAR-1: No Action.”

3.2.2 Capping and Institutional Controls

Technical Description

Under this alternative, the existing asphalt cap would be upgraded to further reduce potential exposure to
contaminated soil in the Operations Area, and the railroad easement would be capped. As discussed earlier, an
“engineered control” consisting of a low-permeability composite cover would be installed in these areas, in
accordance with the requirements of the Connecticut RSRs and RCRA standards.  In conjunction with the cap,
deed restrictions and/or an ELUR would be put in place to ensure that the property would not be used in a
manner that could disturb the cap and to limit future use of the property.

Effectiveness

This alternative would effectively reduce the potential exposure to soil and limit the mobility of contaminants by
reducing infiltration (although not by treatment). The toxicity and volume of the contaminants would be
reduced over a very long time through natural attenuation processes. The Capping and Institutional Control
alternative would include a long-term maintenance and monitoring component, and would achieve the cleanup
objectives for soil.

Implementability

This alternative would require obtaining a variance from the Connecticut RSR soil cleanup requirements in
favor of an “engineered control.” It is considered administratively feasible. Cap systems are commonly used
for containment of contaminated materials making this alternative technically feasible as well.

Cost

The capital and operation and maintenance costs associated with this alternative are low to moderate.

Screening Summary

This alternative is effective and technically and administratively feasible for Operations Area/Railroad soil. It
will be retained for detailed evaluation as “Alternative OAR-2: Capping and Institutional Controls.”

3.2.3 Excavation, Thermal Treatment (LTTD), Onsite Disposal, and Institutional Controls

Technical Description

Under this alternative, soil would be excavated, stockpiled onsite, and thermally treated onsite using low
temperature thermal desorption (LTTD) with vapor phase treatment. The treated soil would be redeposited on
site. Excavation would require the removal of the existing asphalt cap in the Operations Area. Due to the
presence of shallow groundwater, excavation would be conducted during seasonal low groundwater and a
groundwater dewatering system may be needed; any collected groundwater would be treated in the NTCRA 1
treatment system, modified as needed to remove particulates and/or to treat a higher concentration influent waste
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stream. Deed restrictions and/or an ELUR would be put in place to ensure that the property would not be used
in a manner that could disturb soil below the seasonal high groundwater level, which is the lower limit of the
excavation, and to limit future use of the property.

Effectiveness

Excavation, Thermal Treatment and Onsite Disposal would effectively address the risks posed by contaminated
soil. Excavation and thermal treatment are proven technologies for addressing VOC-impacted soils. This
alternative would be expected to reduce the toxicity, mobility, and volume of contaminants in soil. Dust and
emissions that occur during excavation, and untreated off-gases, if any, from thermal treatment would present
some short-term risks to the community and onsite workers that would have to be addressed by using proper
construction techniques and acceptable health and safety practices.

Implementability

Excavation, thermal treatment, and onsite disposal are proven remedial technologies that are considered
technically implementable. Compliance with substantive requirements of treatment and disposal permits would
be required. There would be significant administrative implementability concerns with regard to onsite thermal
treatment of excavated soils. This is because high levels of PCBs are present and the applicability of TSCA
requirements would have to be determined. Soil must also be treated to comply with Connecticut RSRs (Section
22a-133k-2(h)).

Implementing this alternative could require dewatering to facilitate excavation of soils. Dewatering activities
would take place within the overburden NAPL zone where contamination is greatest and would create potential
additional exposure risk to onsite workers from air emissions that would need to be addressed. The extracted
groundwater would require handling and treatment prior to disposal. The existing NTCRA 1 treatment system,
modified as necessary to accept the additional flow, would be used to treat the extracted groundwater.

Cost

The capital cost of this alternative is expected to be high compared to a capping alternative. There are no
operation and maintenance costs associated with this alternative.

Screening Summary

This alternative would permanently reduce the mobility, toxicity and volume of contaminated soil through
treatment. It also effectively reduces contaminants to safe levels. It has high costs. Short-term risks to workers
and nearby residents would have to be addressed during excavation activities. There would be significant
administrative implementability concerns associated with onsite thermal treatment of excavated soils.
Therefore, this alternative will not be retained for further evaluation.

3.2.4 Excavation, Physical Treatment (Soil Washing), Onsite Disposal and Institutional
Controls

Technical Description

Under this alternative, impacted soil would be excavated, stockpiled onsite, treated onsite using soil washing,
and disposed of within the excavation. Excavation of site soil would require the removal of the existing asphalt
cap in the Operations Area. Soil would be excavated to the seasonal high groundwater elevation to avoid
recontamination of soils due to the fluctuation of impacted groundwater. Due to the presence of shallow
groundwater, excavation would be conducted during seasonal low groundwater and a groundwater dewatering
system may be needed; any collected groundwater would be treated in the NTCRA 1 treatment system.
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The soil washing component of this alternative would segregate highly organic and fine-grained soil that will
contain higher VOC concentrations. The segregated high concentration soil would be collected for treatment
and/or disposal. The segregated low concentration soil would be backfilled within the excavation, provided it
meets appropriate regulatory levels.

Deed restrictions and/or an ELUR would be put in place to ensure that the property would not be used in a
manner that could disturb soil below the seasonal high groundwater level, which is the lower limit of the
excavation, and to limit future use of the property.

Effectiveness

Excavation and soil washing are proven technologies for permanently reducing the levels of contaminants in soil
to safe levels. Dust and emissions that occur during excavation would present some short term risks to the
community and on-site workers that would have to be addressed by using proper construction techniques and
acceptable health and safety practices.

Implementability

Excavation, soil washing, and onsite disposal are proven volume reduction technologies that are considered both
technically and administratively feasible. This alternative would need to be coupled with an additional step of
onsite or offsite treatment and disposal of the segregated high concentration fines as well as liquid residuals.
Compliance with the substantive requirements of treatment and disposal permits would be required. However,
this is not expected to preclude the use of these technologies. Additionally, management and reuse (after
treatment) of soil would have to comply with Connecticut RSRs (Section 22a-133k-2(h)) including direct
exposure criteria.

Cost
The capital cost of this alternative is expected to be moderate, although the overall cost would be high when the
onsite or offsite treatment or disposal step is included. There are no operation and maintenance costs associated

with this alternative.

Screening Summary

This alternative is expected to be effective in reducing contaminants in soil to acceptable levels. Short term
risks to workers and nearby residents would have to be addressed during excavation activities. While it is
effective and technically feasible, it has the added administrative complexity of generating both solid and liquid
residuals that would require offsite treatment and/or disposal. Therefore, this alternative will not be retained for
further evaluation.

3.2.5 Excavation, Offsite Disposal and Institutional Controls

Technical Description

Under this alternative, contaminated soil would be excavated and transported offsite for thermal treatment
(incineration) and disposal at an existing commercial treatment facility. The excavated area would be backfilled
with clean soil from an offsite source. Excavation of site soil would require the removal of the existing asphalt
cap in the Operations Area Due to the presence of shallow groundwater, excavation would be conducted during
seasonal low groundwater and a groundwater dewatering system may be needed; any collected groundwater
would be treated in the NTCRA 1 treatment system modified to accept construction dewatering flows. Deed
restrictions and/or an ELUR would be put in place to ensure that the property would not be used in a manner
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that could disturb soil below the seasonal high groundwater level, which is the lower limit of the excavation, and
to limit future use of the property.

Effectiveness

Excavation and offsite thermal treatment and disposal are proven technologies for addressing VOC-impacted
soil. This alternative is expected to reduce the mobility, toxicity and volume of contaminants present in the
onsite soil through treatment. Excavation of contaminated soils would present the same short-term risks as those
discussed in previous excavation alternatives. In addition, this alternative would present additional potential
short-term risks associated with the transportation of untreated and highly-contaminated soil through a
residential area that would need to be addressed.

Implementability

Excavation and offsite thermal treatment and disposal are proven remedial technologies that are considered both
technically and administratively feasible.

Cost
The capital cost of this alternative, including the need for treatment by incineration to meet RCRA land disposal
restrictions (LDR) and/or TSCA requirements, is expected to be high. There are no operation and maintenance

costs associated with this alternative.

Screening Summary

This alternative would permanently reduce the mobility, toxicity and volume of contaminated soils through
treatment. Implementation issues, such as short-term risks to workers and nearby residents during excavation,
and during transportation of untreated soil can be addressed through proper engineering controls and health and
safety practices. Compared to the other excavation alternatives, this one is the easiest administratively to
implement since it would not require design of an onsite treatment system. This alternative will be retained for
detailed evaluation as “Alternative OAR-3: Excavation, Offsite Disposal and Institutional Controls.”

3.3 Screening of Alternatives for Cianci Property Soil
3.3.1 No Action

Technical Description

Under this alternative, no active remediation would be conducted for contaminated soil on the former Cianci
property, and contaminants would continue to migrate within the drainage pathways and may continue to impact
surface water and sediment.

Effectiveness

This alternative will not actively reduce the mobility, toxicity, or volume of the contaminants present in these
areas of the site.

Implementability

Because this alternative does not require any action be taken, there are no implementation issues
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Cost

There is no capital cost associated with this alternative. Costs associated with the five-year reviews required
under CERCLA are low.

Screening Summary

Migration of constituents to surface water would continue under this alternative and unacceptable ecological risk
would remain. Exceedences of Connecticut RSRs in the drainage ditch soils and Cianci property would remain.
This alternative is easily implementable. The NCP requires that the no action alternative be carried through the
entire FS process as a baseline for comparison to other alternatives; thus, this alternative will be retained for
detailed evaluation as “Alternative CP-1: No Action.”

3.3.2 Culvert Removal/Drainage System Rerouting, and Excavation with Onsite Disposal

Technical Description

Under this alternative, surface water impacts would be eliminated by removing the existing 30-inch diameter
concrete culvert that collects surface runoff as well as contaminated groundwater. This technology would
involve excavating and removing the existing 30-inch concrete culvert, and backfilling the resulting trench.
Drainage will be rerouted to the Quinnipiac River via a new non-permeable drainage pipe.

Contaminated isolated hotspots of surficial soil on the Cianci property, and contaminated wetland soil at the
culvert outfall, would be excavated. This alternative includes onsite disposal of the materials excavated and,
therefore, would need to be implemented in conjunction with the soil capping alternative discussed above for the
Operations Area/Railroad. Should the soil capping alternative not be implemented, excavated and soil would be
disposed of offsite.

Effectiveness

Culvert removal and relocation would be effective in eliminating and/or preventing ecological risks associated
with contaminated groundwater and surface water discharging via the culvert to the Quinnipiac River. Potential
short-term impacts to workers and nearby residents from cleanup activities would have to be addressed by
appropriate construction practices and health and safety practices.

This alternative would not reduce the toxicity, mobility and volume of contaminants in soil. Excavation of the
soil at the culvert outfall would be effective in eliminating the risk to human health and to ecological receptors
in the Quinnipiac River and would also address exceedences of regulatory criteria.

Implementability

Culvert removal and soil excavation are all proven technologies that are considered technically and
administratively feasible. This alternative would meet the Connecticut RSR soil cleanup requirements by use of
an "engineered control” and an Environmental Land Use Restriction (ELUR) as an alternative method of
compliance.

Cost

The capital cost of this alternative is expected to be moderate. The operation and maintenance costs associated
with this alternative are expected to be low.
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Screening Summary

This alternative is expected to be effective in eliminating potential ecological risks associated with surficial and
wetland soil on the former Cianci property. It would meet the Connecticut RSR soil cleanup requirements by
use of an “engineered control” and an ELUR as an alternative method of compliance. The alternative would
need to be implemented in conjunction with the soil capping alternative discussed above, and will be retained
for detailed evaluation as “Alternative CP-2: Culvert Removal and Excavation with Onsite Disposal.”

3.3.3 Culvert Removal/Drainage System Rerouting, and Excavation with Offsite Disposal

Technical Description

This alternative for the surficial and wetland soil on the former Cianci property is identical to the previous
alternative, with the exception that contaminated soil would be disposed of by transporting them to an offsite
commercial disposal facility.

Effectiveness

The effectiveness of this alternative would be similar to the previous alternative. The need to transport materials
offsite for disposal would result in an increase in truck traffic from the site that would need to be addressed.

Implementability

This alternative is technically and administratively feasible. Because the excavated materials would not be
expected to have contaminant concentrations in excess of RCRA LDRs, no pretreatment prior to disposal would
be required.

Cost

The capital cost of this alternative is expected to be moderate to high, compared to the previous alternative. The
operation and maintenance costs associated with this alternative are expected to be low.

Screening Summary

This alternative is expected to be effective in eliminating potential ecological risks associated with the culvert.
It would meet the Connecticut RSR soil cleanup requirements through excavation and offsite disposal. This
alternative will be retained for detailed evaluation as “Alternative CP-3: Culvert Removal and Excavation
with Offsite Disposal.”

3.4 Screening of Alternatives for the Overburden NAPL Area

Five of the nine alternatives assembled for the Overburden NAPL Area have as a first step some form of in-situ
physical treatment. Four of those five employ the same technology as the first step; they differ by what follows
in the treatment train. Some further mobilization of NAPL into bedrock may be unavoidable with the in-situ
treatment alternatives as well as the excavation alternative. However, one of the key objectives for this
alternative is to eliminate the mobility of overburden NAPL, which will make other components of the Site
remedy (e.g., the overburden and bedrock groundwater alternatives) more reliable and effective. Proper
engineering controls will be used to minimize the potential for inadvertent mobilization of NAPL into the
bedrock. A key uncertainty is the actual amount of contaminant mass present in the subsurface, which is
estimated to be at least 1,000,000 pounds of NAPL. The cost is more sensitive for some alternatives than for
others should the mass of contaminants differ significantly from the amount estimated in this FS. All of the
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technologies where waste is treated in place are expected to achieve the reduction in mobility objective.
However, each will leave behind some amount of VOC mass that will degrade over time. The effectiveness of
each technology will determine how much residual VOC mass remains after treatment.

3.4.1 No Action

Technical Description

The No Action alternative would not involve any additional remedial activities to address NAPL in the
overburden. Although contaminant levels will continue to decline over time as a result of ongoing natural
attenuation processes, the time required to meet cleanup objectives for the site is estimated to be in the hundreds
of years. In accordance with Section 121(c) of CERCLA, periodic reviews would be conducted at five-year
intervals to assess the long-term protectiveness of this alternative.

Effectiveness

This alternative will not actively reduce the mobility, toxicity or volume of the contaminants present in this area
of the site.

Implementability

Because this alternative does not require any action be taken, there are no implementation issues.
Cost

There is no capital cost associated with this alternative. Costs associated with the five-year reviews required
under CERCLA are low.

Screening Summary

This alternative will be retained for purposes of comparison in accordance with the requirements of the NCP as
“Alternative ONOGU-1: No Action.”

3.4.2 Institutional Controls and Monitored Natural Attenuation

Technical Description

This alternative would involve putting institutional controls in place to limit future exposure to contaminated
material in this area of the site. Because NAPL is the primary long-term source of contaminants that affects
water quality at the site, institutional controls may include placing deed restrictions and/or ELURS on affected
properties to restrict groundwater usage at the site.

Natural attenuation relies on the natural degradation of contaminants through physical, chemical, and biological
processes to reduce the concentration of contaminants. Long-term monitoring of the ongoing natural attenuation
processes (“monitored natural attenuation” or MNA) would be conducted to assess the effectiveness of this
alternative over time. As with the No Action alternative discussed above, the contaminant levels in this area of
the site will continue to decline over time as a result of ongoing natural processes. However, the time required
to meet cleanup objectives is estimated to be many hundreds of years.
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Effectiveness

Although contaminants will eventually be reduced to acceptable levels through natural processes, an MNA
alternative would not achieve the cleanup objectives for this area of the site. It would not shorten the time frame
that groundwater standards are exceeded, shrink the size of the groundwater contaminant plume, reduce
groundwater contaminant concentrations, or prevent the migration of NAPL in a reasonable timeframe.

Implementability

There are no technical or administrative limitations associated with this alternative.

Cost

The capital and O&M costs of this alternative would be associated with securing the institutional controls and
performing periodic monitoring respectively, and would be low compared to all other alternatives except the No

Action alternative.

Screening Summary

This alternative would not be effective in achieving the cleanup objectives for this area of the site although it is
technically and administratively feasible. This alternative will not be retained for detailed analysis.

3.4.3 Hydraulic Containment, Institutional Controls and Monitored Natural Attenuation

Technical Description

This alternative would be similar to the previous alternative, with the addition of the continued operation of the
NTCRA 1 extraction and treatment systems.

Effectiveness

The existing system is effective at hydraulically containing the contaminants in this area of the site through the
use of vertical extraction wells and a sheet-pile wall. However, as with the MNA alternative discussed above, it
would not achieve the cleanup objectives established for this portion of the site. Because this alternative focuses
on containing the contamination, rather than reducing contaminant mobility or reducing the mass of
contaminants present at the site, this alternative would not result in a permanent reduction of the mobility,
toxicity or volume of contaminants. Mobile NAPL in the overburden would make other aspects of the remedy
for the site less reliable over time.

Implementability

Because it is essentially a continuation of ongoing NTCRA 1 operation, this alternative would be both
technically and administratively feasible.

Cost
The capital costs of this alternative would be associated with securing the requisite institutional controls, which
would be low. Operation and maintenance activities would include continued operation of the NTCRA 1

pumping and treatment systems, including replacement of equipment and long-term monitoring. These costs
would be low to moderate relative to other alternatives for this area of the site.
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Screening Summary

This alternative would not be fully effective in meeting the cleanup objectives established for this portion of the
site although it is technically and administratively feasible. This alternative will not be retained for detailed
analysis.

3.4.4 In-Situ Physical Treatment (Hydraulic Displacement) and Monitored Natural Attenuation

Technical Description

This is the first of four in-place treatment alternatives that would begin with hydraulic displacement. Hydraulic
displacement uses injection and extraction of water at locations within the treatment zone to increase the
horizontal hydraulic gradient. Increasing the hydraulic gradient will cause the “pooled” or potentially mobile
NAPL to move towards extraction wells or trenches where up to 44% can be recovered for treatment.
Contamination will remain behind in the subsurface as “residual” or in small pools of NAPL. The treatment
process significantly increases the surface area of the residual NAPL, enhancing the effectiveness of the follow
on treatment. See Appendix I for a more detailed discussion of hydraulic displacement.

The NTCRA 1 treatment system would need to be supplemented with a temporary system to address the higher
flows and greater influent constituent concentrations that would be generated during the hydraulic displacement
period. Collected NAPL liquids will be transported off-site for safe disposal. Pooled NAPL that is not
recovered is generally converted to the residual form of NAPL, resulting in the permanent reduction of NAPL
mobility after a relatively short period of pumping, and a significant increase in the surface area of immobile,
residual NAPL, making it more available for subsequent natural degradation processes.

In this alternative, hydraulic displacement would be followed by monitored natural attenuation (MNA). MNA is
long-term monitoring of the ongoing natural attenuation processes to assess the effectiveness of this alternative
over time. Hydraulic displacement of pooled NAPL and the increase in surface area of the NAPL that remains
will greatly enhance the rate at which contaminant levels in the Overburden NAPL Area will decline as a result
of ongoing natural processes. An evaluation (presented in Appendix G) of current (through June 2003) site
conditions suggests that biological degradation has destroyed some of the VOC mass, a trend that is expected to
continue.

Effectiveness

The combination of hydraulic displacement and MNA will achieve all cleanup objectives for this area of the
site. This alternative would result in the permanent reduction in the toxicity, mobility and volume of
contaminants in the subsurface through natural processes, following hydraulic displacement. The time required
to meet final cleanup objectives with this alternative, while less than the No Action alternative, will likely be on
the order of three hundred to four hundred years.

Implementability

This technology would be both technically and administratively feasible. Changes to the existing NTCRA 1
treatment system may require changes to the existing discharge requirements, which are not expected to be
problematic.

Cost

The capital cost of this alternative would include the installation of extraction and injection wells or trenches

and associated piping, and modifications to the NTCRA 1 treatment system to treat the extracted

groundwater/contaminant mixture. These costs would be moderate compared to the other alternatives for this
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area of the site. Operation and maintenance costs would include periodic monitoring to gauge the effectiveness
of the MNA component, and would be considered low compared to other alternatives.

Screening Summary

This alternative would be effective at achieving the cleanup objectives for this portion of the site and would be
technically and administratively feasible. It will be retained for detailed analysis as “Alternative ONOGU-2:
Hydraulic Displacement and MNA.”

3.4.5 In-Situ Physical Treatment (Hydraulic Displacement) and Enhanced Bioremediation

Technical Description

This alternative also would begin with hydraulic displacement to recover pooled contaminants and increase the
surface area of the NAPL that remains. This component would be identical to the alternative discussed above.
Following the completion of the hydraulic displacement step, Enhanced Bioremediation would be used to
further treat contamination in this area of the site to substantially reduce the total remediation time. Enhanced
Bioremediation uses enhancements (adding nutrients and/or bacteriological cultures) to natural biodegradation
processes to more rapidly reduce the mass of contaminants in the subsurface than is possible with natural
processes. See Appendix S for a conceptual approach to an enhanced bioremediation polishing step following
hydraulic displacement.

Effectiveness

The combination of hydraulic displacement and Enhanced Bioremediation will achieve cleanup objectives for
this area of the site. This alternative would result in the permanent reduction of the mobility of NAPL
contaminants and up to a 44% reduction in the volume of NAPL at the completion of the hydraulic displacement
step. Further reductions of toxicity and volume of contaminants in the subsurface would occur over time with
enhanced bioremediation, which would be faster than the MNA process. The time required to meet final
cleanup objectives with this alternative is on the order of forty to one hundred thirty years, depending on the
degradation rate that can be achieved.

Implementability

This alternative would be both technically and administratively feasible. Changes to the existing NTCRA 1
treatment system may require changes to the existing discharge requirements, which are not expected to be
problematic.

Cost

The capital cost of this alternative would include the installation of extraction and injection wells or trenches
and associated piping, and the modifications to the NTCRA 1 treatment system for the treatment of the extracted
groundwater/contaminant mixture. These costs would be moderate compared to the other alternatives for this
area of the site and should not fluctuate significantly if the actual amount of contamination varies. Operation
and maintenance costs would include cost to the implement Enhanced Bioremediation (i.e., periodic injections
of emulsified food grade vegetable oil), and would also be moderate compared to other alternatives. Variations
in contaminant mass would affect the duration of oil injections (currently estimated to be 20 years) and amount
of vegetable oil that would need to be used per injection.
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Screening Summary

This alternative would be effective at achieving the cleanup objectives for this area of the site and would be
technically and administratively feasible. It will be retained for detailed analysis as “Alternative ONOGU-3:
Hydraulic Displacement and Enhanced Bioremediation.”

3.4.6 In-Situ Physical Treatment (Hydraulic Displacement and Cosolvent Extraction) and
Monitored Natural Attenuation

Technical Description

This alternative would be similar to the Hydraulic Displacement and Monitored Natural Attenuation alternative
described above, with the addition of a cosolvent extraction component following hydraulic displacement.
Because the cosolvent extraction step would result in additional contaminant removal, monitored natural
attenuation would be used to achieve final clean up objectives. In addition, this design would take into account
the changes resulting from the use of alcohols in the cosolvent extraction step.

Cosolvent extraction would entail the injection and extraction of an alcohol solution that would flow through the
Overburden NAPL Area removing contaminants by complete miscible extraction through elimination of NAPL
interfacial tension. The alcohol/water/contaminant mixture would be extracted using the same wells/trenches
installed for hydraulic displacement. The extracted water/alcohol/contaminant mixture would be treated on site
using the NTCRA 1 treatment system, or shipped off site for treatment and disposal. See Appendix P for an
evaluation of cosolvent extraction (Kueper, 2004).

Effectiveness

The effectiveness of hydraulic displacement with cosolvent flooding would be identical to the previous
alternative in terms of its ability to recover pools of NAPL, but would remove a more significant (more than
99%) portion of the contaminant mass after a relatively short period, and increase the surface area of the
remaining residual NAPL. This phase of treatment would be followed by MNA. Based upon evaluations
conducted regarding the use of this technology at this site, while cosolvent extraction shows promise in
laboratory and pilot-scale field studies, it has no track record of application at full scale. There are significant
uncertainties regarding how the large volumes of cosolvent mixture of VOCs, ethanol and water would be
treated, once it is recovered from the subsurface.

In aggregate, this alternative could potentially achieve the cleanup objectives for this area of the site, and would
result in permanent reduction in the toxicity, mobility and volume of NAPL contaminants

Implementability

The implementability of the hydraulic displacement and biological treatment components of this alternative
would be similar to the previous alternative. However, cosolvent extraction presents technical implementation
issues because it depends in large part on the logistics of delivering large quantities of alcohol to the site and
disposing of the extracted alcohol/water/NAPL mixture at an offsite location. This alternative is expected to be
administratively feasible.

Cost

The capital cost of this alternative would include performing the hydraulic displacement and cosolvent
extraction steps, including the delivery, mixing, injection, extraction and disposal of the alcohol solution. The
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capital cost is estimated to be moderate to high. Operation and maintenance costs would include the MNA
component of the alternative, and are expected to be moderate.

Screening Summary

The cosolvent extraction component of this alternative is considered an innovative and emerging technology,
and is not proven in a full-scale application. USEPA guidance (USEPA, 1988) suggests that innovative
technologies may be carried through the alternative screening process if there is reason to believe that they
would offer significant advantages in the form of better treatment performance or implementability, fewer
impacts than other available approaches, or lower costs for similar levels of performance. In this case, however,
the cosolvent extraction component would not offer any significant advantages, and would present additional
implementability issues when compared to other, more conventional alternatives. This alternative will not be
retained for detailed analysis.

3.4.7 In-Situ Physical Treatment (Hydraulic Displacement), Chemical Oxidation and
Monitored Natural Attenuation

Technical Description

This alternative would be similar to the previous alternative, with use of a chemical oxidation component in
place of cosolvent extraction following the hydraulic displacement step. The chemical oxidation component of
this alternative would involve the injection of a permanganate or persulfate solution to oxidize the contaminants
following the completion of the hydraulic displacement step. As with the previous alternative, MNA would be
used to achieve final clean up objectives. Chemical oxidation would significantly further reduce the mass of
residual contamination remaining after hydraulic displacement. The application of chemical oxidation to the
ONOGU media following the completion of the hydraulic displacement step is evaluated in Appendix T.

Unlike the cosolvent extraction component included as part of the previous alternative, implementation of the
chemical oxidation component would not require the extraction of groundwater. Therefore, no additional ex-
situ treatment system O&M costs would be incurred during implementation.

Effectiveness

The effectiveness of hydraulic displacement would be identical to the previous alternative in terms of its ability
to eliminate up to 44% of the VOC mass and eliminate further mobility within a relatively short period of time.
Chemical oxidation would then remove a substantial amount (more than 90%) of the contaminants remaining
after hydraulic displacement, resulting in a net removal of more than 95% of the VOC mass after two to three
years of oxidant injection. The remaining VOC contamination would degrade over time through MNA.

Chemical oxidation is a commonly applied and effective technology for treating contaminants in place. It would
temporarily delay the progress of MNA while favorable conditions and bacteriological populations are re-
established following oxidant injection.

This alternative would achieve the cleanup objectives for this area of the site and would result in permanent
reduction in the toxicity, mobility and volume of contaminants. Compared to hydraulic displacement and
biological treatment only, there would be additional short-term risks associated with chemical oxidation due to
the need to transport, handle and inject large quantities of oxidants. The time required to meet final cleanup
objectives with this alternative is fifty to one hundred fifty years.
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Implementability

The implementability of the hydraulic displacement and MNA components of this alternative would be similar
to the previous alternative. The chemical oxidation component would also be technically and administratively
feasible, as its implementation would rely on the use of readily available services, equipment and materials.

Cost

The capital cost of this alternative would include performing the hydraulic displacement and chemical oxidation
steps, including the delivery, mixing, and injection of the permanganate and/or persulfate solution. The capital
cost is estimated to be moderate to high. The high cost of oxidants makes this approach the most sensitive to
variation in the amount of NAPL mass to be treated. Operation and maintenance costs would include the MNA
component of the alternative, and are expected to be moderate.

Screening Summary

This alternative would be effective at achieving cleanup objectives, and would be technically and
administratively feasible. It will be retained for detailed analysis as “Alternative ONOGU-4: Hydraulic
Displacement, Chemical Oxidation and MNA.”

3.4.8 In-Situ Thermal Treatment (Electrical Resistance Heating, and/or Thermal Conductive
Heating) and Monitored Natural Attenuation

Technical Description

This alternative would utilize in-situ thermal treatment to achieve target cleanup objectives. The most likely
thermal technologies are electrical resistance heating and/or thermal conductive heating. These thermal
technologies would heat the subsurface with electrodes and/or thermal wells. A network of aboveground piping
and/or electrical distribution lines would be required to connect all of the wells/electrodes. Perimeter pumping
wells and/or sheet-piling or a slurry wall would be necessary to provide a hydraulic barrier around the perimeter
of the treatment area to control the cooling effects of groundwater migrating into the treatment zone. Significant
electrical power and/or power transformation would be required onsite to provide sufficient power. A major
component of this alternative is a vapor extraction and treatment system to remove and treat contaminants
recovered in the vapor phase. The vapor extraction system would likely require the construction of a surface
cap, or plenum, to capture gases containing high concentrations of contaminants. A vapor treatment system
consisting of condensation and recovery as liquids, and thermal oxidation and scrubbing of vapors, likely with
carbon polishing, will be needed to manage the large amounts of contaminants that are expected to be removed
from the subsurface. A discussion of the applicability of a thermal treatment alternative to this site is presented
in Appendices V and W.

Effectiveness

This alternative would be expected to achieve cleanup objectives for this area of the site, and would result in the
permanent reduction of contaminant toxicity, mobility and volume by removing 95% to 99% percent of the
VOC contamination over a relatively short period of time. Short-term risks associated with thermal treatment
would need to be addressed due to the complex nature of the infrastructure required, the amount of electrical and
thermal energy that must be managed, and the need to manage the vapor extraction system. The system would
be designed to meet state air standards. The time required to meet cleanup objectives with this alternative
ranges from seven to one hundred fifty years, depending on the removal efficiency of thermal treatment.
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Implementability

Thermal treatment would require the construction and operation of a highly complex and complicated system of
wells, electrodes, power generation, and aboveground treatment facilities. The volume and type of
contamination at SRSNE, in addition to the complex geology, will present an engineering challenge; however, it
is technically and administratively feasible for this area of the Site. A pilot study would be appropriate to
confirm that treatment to target levels is possible, to evaluate methods to control groundwater migration into the
treatment zone, to confirm vapor treatment equipment sizing, and to evaluate the potential for significant
corrosion of equipment.

Cost

The capital cost of this alternative would include constructing and operating the thermal treatment system,
including the thermal wells and/or electrodes, vapor extraction system, vapor control plenum, power generation
system, aboveground treatment system, and offsite disposal of liquid wastes, and MNA to achieve final clean up
objectives. The capital cost is estimated to be moderate to high.

Screening Summary

This alternative would be effective at achieving the cleanup objectives for this area of the site, and would be
technically and administratively feasible. It will be retained for detailed analysis as “Alternative ONOGU-5:
Thermal Treatment and MNA.”

3.4.9 Excavation and Offsite Disposal

Technical Description

This technology consists of excavating NAPL contaminated soil in this area of the site. Excavation (including
the volume of overlying soil) would require the removal of approximately 60,000 cubic yards of materials at
depths up to about 20 feet below the water table.  Implementation of this alternative would require dewatering
activities with collected groundwater being treated prior to disposal. Treatment of water generated during
excavation dewatering could be accomplished in the NTCRA 1 treatment system, modified to handle significant
suspended solid loads and the increased flows associated with dewatering activities. The excavated material
would then be transported offsite for treatment and disposal at a licensed RCRA and/or TSCA hazardous waste
treatment and disposal facility. Following completion of the excavation activities, the excavation would be
backfilled with clean soil from an offsite source.

If this alternative were to be selected, it would eliminate the potential need to implement an alternative for the
Operations Area soil because the soil overlying this area of the site would also be removed and disposed of off
site, however, railroad grade soils would not be addressed.

Effectiveness

Excavation and off-site disposal are proven technologies for addressing the contaminated gravels, sand, silt and
clay found beneath the soil cover in the Operations Area. This alternative would be expected to permanently
reduce the toxicity, mobility, and volume of contaminants in this area of the site, however, some degree of
recontamination would be expected as contaminated groundwater from the bedrock moves upwards towards the
surface.

Potential short-term risks from volatile and particulate emissions and increased truck traffic would be associated
with this alternative and would need to be addressed by using proper construction techniques and appropriate
health and safety practices.
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Implementability

Offsite treatment and disposal are proven remedial technologies that are considered technically feasible.
Excavation would be technically feasible, provided excavation dewatering is incorporated into the remedial
design. This waste material would be able to be treated prior to offsite disposal in compliance with regulatory
requirements.

Cost

The capital cost of this alternative is very high. There would be no operation and maintenance costs associated
with this alternative.

Screening Summary

This alternative is technically and administratively feasible. Although it potentially could have short-term risks
associated with the excavation, handling and transportation of highly contaminated soils and liquids that would
have to be addressed, it would achieve the cleanup objectives for this area of the site. Therefore, this alternative
will be retained for detailed analysis as “Alternative ONOGU-6: Excavation and Offsite Disposal.”

3.5 Screening of Alternatives for the Overburden Groundwater
3.5.1 No Action

Technical Description

Under this alternative no actions would be taken to address the contamination in this area of the site. In
accordance with Section 121(c) of CERCLA, periodic reviews would be conducted at five-year intervals to
assess the long-term effectiveness of continued No Action.

Effectiveness

Under the current exposure scenario there are no risks associated with human exposure to groundwater.
However, overburden groundwater presents a future unacceptable risk should it be used in the future for
drinking water. The no action alternative would not effectively address this risk and would not actively reduce
the toxicity, mobility or volume of contaminants in groundwater.

Implementability

There are no technical or administrative limitations associated with this alternative.
Cost

There is no capital cost associated with this alternative. Operation and maintenance costs associated with the
five-year reviews required under CERCLA are low.

Screening Summary

This alternative will be retained for purposes of comparison in accordance with the requirements of the NCP as
“Alternative OGW-1: No Action.”
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3.5.2 Institutional Controls and Monitored Natural Attenuation

Technical Description

Under this alternative a series of institutional controls would be put in place to limit potential future exposure to
groundwater. These institutional controls may include imposing deed restrictions/ ELUR on affected properties,
to restrict groundwater usage at the site. While mentioned specifically here, these institutional controls would
be included as a component of every alternative for Overburden Groundwater (except the No Action
alternative).

Natural attenuation relies on the natural degradation of contaminants through physical, chemical, and biological
processes to reduce the concentration of contaminants. Long-term monitoring of the ongoing natural attenuation
processes (“monitored natural attenuation” or MNA) would be conducted to assess the effectiveness of this
alternative overtime. Contaminant levels in this area of the site will continue to decline over time as a result of
ongoing natural processes. However, the time required to meet cleanup objectives for this and all the
overburden groundwater alternatives is estimated to be two hundred years due to upwelling of contaminated
bedrock groundwater into the overburden aquifer.*

Effectiveness

This alternative is expected to be effective in limiting potential human health risks associated with groundwater
consumption under current and reasonably foreseeable exposure scenarios as long as the institutional controls
are adequately monitored and enforced. Assuming that a remedial alternative that achieves the cleanup
objectives is selected for the Overburden NAPL Area, this alternative would restore groundwater quality to
acceptable levels within a reasonable time frame.

Implementability

There are no technical limitations associated with this alternative. As with all of the Overburden Groundwater
alternatives, a contingent remedy (see Supplemental Containment) would be required if the Town of
Southington were to reactivate pumping from Town Wells 4 and 6.

Cost

The capital and operation and maintenance costs associated with this alternative are expected to be low to
moderate.

Screening Summary

This alternative would be technically and administratively feasible, and achieve the cleanup objectives for this
area of the site provided that a protective remedy for the overburden NAPL area is selected. This alternative
will be retained for further evaluation as “Alternative OGW-2: Institutional Controls and MNA.”

! As mentioned previously, this groundwater alternative is evaluated assuming Town Wells 4 and 6 are not
active. Although modeling suggests that it is unlikely that the current SRSNE plume would adversely affect the
use and value of groundwater pumped from these wells (see “Quantitative Assessment of Groundwater
Remedial Alternatives,” Appendix R), a system to isolate any groundwater alternative from the hydraulic
influence of the Town Wells, in the event they are reactivated is included as a contingent component of all
groundwater alternatives. This component is discussed in detail in Section 3.5.5 of the FS report.
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3.5.3 Hydraulic Containment, Institutional Controls and Monitored Natural Attenuation of the
Severed VOC Plume

Technical Description

This alternative would involve extraction of groundwater using the existing NTCRA 2 extraction and treatment
system, or a suitable treatment alternative, and monitored natural attenuation. This alternative would also
require institutional controls be put in place as discussed in the previous alternative. This alternative would
hydraulically contain the entire area where drinking water regulatory levels are exceeded. The area outside the
containment area, called the “severed VOC plume”, in the overburden groundwater has contaminant
concentrations that do not exceed drinking water standards, but which are above background levels (a State of
CT ARAR). Under this alternative, the severed VOC plume would be addressed through MNA.

As stated previously, this groundwater alternative is evaluated assuming Town Wells 4 and 6 are not active. A
contingent alternative addressing the potential future reactivation of these wells is discussed in Section 3.5.5.

Effectiveness

Groundwater extraction using the NTCRA 2 extraction system has been shown to be effective in containing the
area where there are exceedences of drinking water standards in overburden groundwater. In addition, natural
attenuation processes have resulted in a marked reduction in contaminant concentrations outside the
containment area in overburden groundwater to less than MCLs.

Implementability

This alternative could be implemented using standard techniques and readily available equipment. Treated
water that is discharged would require compliance with the substantive requirements of an NPDES permit. This
alternative is considered technically and administratively feasible.

Cost

The estimated capital cost of this alternative is low. Annual operation and maintenance costs are considered
high relative to passive alternatives (i.e., no action, institutional controls).

Screening Summary

This technology would be expected to provide hydraulic containment of the entire portion of Overburden
Groundwater that currently exceeds drinking water standards, with MNA to monitor the severed VOC plume.
Institutional controls would provide exposure control. This alternative will be retained for further evaluation as
“Alternative OGW-3: Hydraulic Containment and MNA.”

3.5.4 In-Situ Biological Treatment and Institutional Controls

Technical Description

Under this alternative the natural subsurface biological processes would be enhanced by the addition of nutrients
or bacteriological cultures through a series of injection wells. This alternative would include the institutional
controls described above. A long-term groundwater monitoring program would be instituted using the existing
monitoring wells.
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As stated previously, this groundwater alternative is evaluated assuming Town Wells 4 and 6 are not active. A
contingent alternative addressing the potential future reactivation of these wells is discussed in Section 3.5.5.

Effectiveness

Existing groundwater data indicates that natural subsurface biological processes are dramatically reducing the
toxicity and volume of contaminants in overburden groundwater. Assuming that the alternative for the NAPL
area in overburden achieves cleanup objectives, enhancing natural degradation processes would not be expected
to significantly increase the rate of contaminant reduction within the Overburden Groundwater.

Implementability

The technical feasibility of this alternative would be limited by the size of the Overburden Groundwater that
must be addressed and the ability to provide complete contact between added nutrients and contaminated
groundwater within it. However, this alternative would utilize equipment and materials that are readily
available. This alternative would be expected to be administratively feasible.

Cost

Capital and operation and maintenance costs associated with this alternative are high given the need to install a
large number of injection wells or trenches to ensure adequate nutrient delivery.

Screening Summary

Although this alternative could potentially increase the performance of the natural bioremediation processes, it
would not be expected provide a significant incremental increase in effectiveness. It will not be retained for
detailed evaluation.

3.5.5 Supplemental Containment under Pumping Conditions

Technical Description

This alternative is a component of all overburden groundwater alternatives in the event that the Town Wells No.
4 and 6 are reactivated. As with the other Overburden Groundwater alternatives, this contingent alternative
assumes that the alternative for the Overburden NAPL Area achieves cleanup objectives for that portion of the
site.

This alternative involves the installation and operation of additional groundwater extraction wells at a location
designed to intercept contaminants in the overburden groundwater that could migrate to Town Wells 4 and/or 6
under pumping conditions. Groundwater from the new extraction wells would be treated in the existing
NTCRA treatment system (or alternative system, depending on the Overburden Groundwater alternative chosen)
prior to discharge. Long-term monitoring of groundwater conditions would also be a component of this
alternative.

Effectiveness
This alternative would effectively cut off migration of contaminants from the Site to the Town Wells in the

event that they were restarted. This alternative would ensure that the selected primary Overburden Groundwater
alternative would continue to meet cleanup objectives.
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Implementability

This contingent alternative would be technically and administratively feasible. It would use existing or readily
available equipment, and could be implemented rapidly upon notification by the Town of Southington that the
town wells would be reactivated.

Cost

The capital cost of this contingent alternative would be associated with the installation of up to five new
extraction wells, pumps, and ancillary equipment. Capital costs would be moderate to low, depending on the
actual number of wells required. Operation and maintenance costs would be associated with the operation of the
NTCRA treatment system at higher flow rates, and would be moderate.

Screening Summary

This contingent component would effectively ensure that contamination from overburden groundwater does not
adversely impact Town Wells No. 4 and 6 under pumping conditions. Implementation of this component would
be deferred until such time that the Town of Southington provides notification of intent to reactivate the wells.
It is technically and administratively feasible, and could be implemented using existing or readily available
infrastructure. This alternative will be retained for further evaluation as “Alternative OGW-4: Supplemental
Containment (Contingent).”

3.6 Screening of Alternatives for Bedrock NAPL Area
3.6.1 No Action

Technical Description

The No Action alternative would not involve any action take place to address contaminants in this area of the
site. Although contaminant levels will continue to decline over time as a result of ongoing natural processes, the
time required to reduce contaminant mass, absent any other mass reduction activities, is estimated to be in the
low hundreds of years. In accordance with Section 121(c) of CERCLA, periodic reviews would be conducted at
five-year intervals to assess the long-term effectiveness and protectiveness of this alternative.

Effectiveness

This alternative will not actively reduce the mobility, toxicity or volume of the contaminants present in this area
of the site.

Implementability

The No Action alternative would be readily implementable, and would not have any technical or administrative
limitations.

Cost
There is no capital cost associated with this alternative. Operation and maintenance costs associated with the

five-year reviews required under CERCLA are considered low, and are included in the cost for the Overburden
Groundwater alternatives.
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Screening Summary

This alternative will be retained for purposes of comparison in accordance with the requirements of the NCP as
“Alternative NBGU-1: No Action.”

3.6.2 Institutional Controls and Monitored Natural Attenuation

Technical Description

This alternative would require institutional controls be put in place to limit potential future exposure to
contaminants in this area of the site. These institutional controls may include deed restrictions/ELUR on
affected properties to restrict groundwater usage at the site.

Natural attenuation relies on the natural degradation of contaminants through physical, chemical, and biological
processes to reduce the concentration of contaminants. Long-term monitoring of the ongoing natural attenuation
processes (“monitored natural attenuation” or MNA) would be conducted to assess the effectiveness of this
alternative overtime. As with the No Action alternative discussed above, the contaminant levels in this area of
the site will continue to decline over time as a result of ongoing natural processes. However, the time required
to meet cleanup objectives is estimated to be in the low hundreds of years.

Effectiveness

This alternative would achieve cleanup objectives for this area of the site, provided that downward migration of
NAPL during implementation of the overburden NAPL alternative is minimized. This alternative would
permanently reduce the mobility, toxicity or volume of contaminants in the long-term through natural
degradation processes over a very long time frame.

Implementability

There are no technical limitations associated with this alternative.
Cost

The capital and operation and maintenance costs of this alternative would be associated with securing the
institutional controls and performing periodic monitoring, respectively and would be low.

Screening Summary

This alternative would be effective in meeting the cleanup objectives for this area of the site. It is technically
and administratively feasible, and will be retained for detailed analysis as “Alternative NBGU-2: Institutional
Measures and MNA.”

3.6.3 Hydraulic Containment, Institutional Controls and Monitored Natural Attenuation

Technical Description

This alternative would be identical to the previous alternative, with the addition of a hydraulic containment
component consisting of vertical extraction wells.
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Effectiveness

As with the previous alternative, this alternative would achieve the cleanup objectives for this area of the site.
This alternative would ultimately result in a permanent reduction of the mobility, toxicity or volume of
contaminants in the long-term through natural degradation processes. Hydraulic containment would not reduce
contaminant mass beyond what is occurring naturally, however, it would effectively limit migration of
contamination beyond the containment area.

Implementability

Institutional controls and monitored natural attenuation are easily implementable. The NTCRA containment and
treatment system is currently operational and is technically and administratively feasible.

Cost

The capital cost of this alternative would be associated with securing the institutional controls and would be low.
Operation and maintenance costs would be required for performing periodic monitoring, vertical extraction
wells, and the continued operation of the NTCRA treatment system. Operation and maintenance costs would be
moderate to low.

Screening Summary

This alternative would be effective in achieving cleanup objectives for this area of the site and is
administratively feasible. It would not significantly reduce the time to achieve clean up objectives. This
alternative will not be retained for detailed analysis. It has a higher cost and does not provide any additional
effectiveness when compare to institutional controls and MNA alone because hydraulic containment will not
reliably prevent migration of NAPL, and it will not reduce the amount of time necessary for restoration.
Screening of Alternatives for the Bedrock Groundwater

3.6.4 No Action

Technical Description

Under this alternative no actions would be taken to address the bedrock groundwater. However, natural
subsurface processes would continue to take place to reduce the levels of contaminants in this area of the site.

Effectiveness

The no action alternative will not actively reduce the risk associated with the future exposure to contaminated
groundwater and would not actively reduce the toxicity, mobility or volume of contaminants. Ongoing natural
processes are expected to continue to reduce the toxicity and volume of contaminants in the leading edge of the
groundwater plume (i.e., areas farthest from the source). However, cleanup objectives for this area of the site
will not be met for a very long time.

Implementability

There are no technical or administrative limitations associated with this alternative.
Cost

There is no capital cost associated with this alternative. Operation and maintenance costs associated with the
five-year reviews required under CERCLA are low.
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Screening Summary

This alternative will be retained for purposes of comparison in accordance with the requirements of the NCP as
“Alternative BGW-1: No Action.”

3.6.5 Institutional Controls and Monitored Natural Attenuation

Technical Description

This alternative would require putting in place institutional controls to limit potential future exposure to
contaminants in this area of the site. These institutional controls may include deed restrictions on affected
properties and/or implementing an ELUR to restrict groundwater usage at the site.

Natural attenuation relies on the natural degradation of contaminants through physical, chemical, and biological
processes to reduce the concentration of contaminants. Long-term monitoring of the ongoing natural attenuation
processes (“monitored natural attenuation” or MNA) would be conducted to assess the effectiveness of this
alternative over time. As with the No Action alternative discussed above, the contaminant levels in this area of
the site will continue to decline over time as a result of ongoing natural processes. However the time required to
meet cleanup objectives is estimated to be at least two hundred years. This component would be identical to the
MNA component of the Overburden Groundwater alternatives discussed earlier.

Effectiveness
This alternative is expected to be effective in limiting potential human health risks associated with groundwater
consumption under current and future exposure scenarios. It would meet the cleanup objectives for this area of

the site.

Implementability

There are no technical limitations associated with this alternative.
Cost

The capital and operation and maintenance costs associated with this alternative are expected to be low to
moderate.

Screening Summary

This alternative would be technically and administratively feasible, and achieve the cleanup objectives for
Bedrock Groundwater. It will be retained for further evaluation as “Alternative BGW-2: Institutional
Controls and MNA.”

3.6.6 Hydraulic Containment, Institutional Controls and Monitored Natural Attenuation of the
Severed VOC Plume

Technical Description

This alternative would involve extraction of groundwater from the existing NTCRA 2 extraction and treatment
system, or a suitable treatment alternative, treatment using the existing NTCRA treatment system or a suitable
alternative, and monitored natural attenuation. This alternative would also include the implementation of
institutional controls discussed in the previous alternative. This alternative would hydraulically contain the
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entire area where drinking water regulatory levels are exceeded. The area outside the containment area, called
the “severed VOC plume”, in the bedrock groundwater has contaminant concentrations that do not exceed
drinking water standards, but which are above background levels (a State of CT ARAR). Under this alternative,
the severed VOC plume would be addressed through MNA.

Effectiveness

Groundwater extraction using the NTCRA 2 extraction system has been shown to be effective in containing the
entire zone of drinking water regulatory exceedences in bedrock groundwater. In addition, natural attenuation
processes have reduced contaminant concentrations outside the containment area, in the severed VOC plume, to
below drinking water standards. The existing NTCRA treatment system has effectively treated extracted
groundwater through many years of continued operation, and would provide a suitable treatment under this
alternative.

Implementability

This alternative could be implemented using standard techniques and readily available equipment. Treated
water discharged would require compliance with the substantive requirements of a NPDES permit. This
alternative is considered technically and administratively feasible.

Cost

The estimated capital cost of this alternative is low. Annual operation maintenance costs are high.

Screening Summary

This technology is expected to provide hydraulic containment of the bedrock groundwater. The contamination
within the containment area would eventually by reduced to acceptable levels through natural attenuation
processes. Institutional controls would provide exposure control. This alternative will be retained for further
evaluation as “Alternative BGW-3: Hydraulic Containment and MNA.”

3.7 Screening Results

Several potentially applicable remedial alternatives to address the various media of concern at the site were
assembled and screened to identify those that warrant a more detailed analysis. The alternatives were screened
based on the anticipated effectiveness, implementability and relative cost with respect to site conditions. Based
on the results of the preliminary screening process the remedial alternatives listed below have been retained for
detailed evaluations.

Operations Area/Railroad Soil

e Alternative OAR-1: No Action
o Alternative OAR-2: Capping and Institutional Controls
e Alternative OAR-3: Excavation, Offsite Disposal and Institutional Controls

Cianci Property Soil

e Alternative CP-1: No Action
o Alternative CP-2: Culvert Removal and Excavation with Onsite Disposal
e Alternative CP-3: Culvert Removal and Excavation with Offsite Disposal
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Overburden NAPL Area

Alternative ONOGU-1: No Action

Alternative ONOGU-2: Hydraulic Displacement and MNA

Alternative ONOGU-3: Hydraulic Displacement and Enhanced Bioremediation
Alternative ONOGU-4: Hydraulic Displacement, Chemical Oxidation and MNA
Alternative ONOGU-5: Thermal Treatment and MNA

Alternative ONOGU-6: Excavation and Offsite Disposal

Overburden Groundwater

e Alternative OGW-1: No Action

e Alternative OGW-2: Institutional Controls and MNA

e Alternative OGW-3: Hydraulic Containment and MNA

e Alternative OGW-4: Supplemental Containment (Contingent)
Bedrock NAPL Area

e Alternative NBGU-1: No Action
e Alternative NBGU-2: Institutional Controls and MNA

Bedrock Groundwater

e Alternative BGW-1: No Action
e Alternative BGW-2: Institutional Controls and MNA
o Alternative BGW-3: Hydraulic Containment and MNA
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4. Detailed Analysis of Alternatives

This section of the FS presents a detailed analysis of those remedial alternatives that survived the preliminary
screening presented in Section 3. The purpose of this detailed analysis is to assess each alternative relative to
the evaluation criteria prescribed in the NCP, so that a comparison of each alternative’s performance can be
made to support the selection of a preferred alternative for the site.

As detailed in USEPA’s RI/FS guidance (USEPA, October, 1988), remedial actions must:

be protective of human health and the environment;

attain ARARs (or attain through obtaining a waiver);

be cost-effective;

utilize permanent solutions and alternative treatment technologies or resource recovery technologies to the
maximum extent practicable; and

o satisfy the preference for treatment that reduces toxicity, mobility, or volume as a principal element or
provide an explanation in the Record of Decision (ROD) as to why it does not.

The remedy for the SRSNE site will have six components which are evaluated separately in this section of the
FS:

e an Operations Area/Railroad Soil (OAR) component which includes alternatives for no action, engineered
and institutional controls, and excavation for unsaturated soils located within the Operations Area of the site
and adjoining railroad easement;

e a Cianci Property Soil (CP) component which includes alternatives for no action and for excavation of
impacted soil within the Cianci Property;

e an Overburden NAPL Area (ONOGU) component which includes alternatives for no action, in-situ treatment
or excavation to remove contaminant mass in the ONOGU;

e an Overburden Groundwater (OGW) component which includes alternatives for no action, monitored natural
attenuation and hydraulic containment;

e a Bedrock NAPL Area (NBGU) component which includes alternatives for no action, institutional controls
and monitored natural attenuation; and

e a Bedrock Groundwater (BGW) component which includes alternatives for no action, monitored natural
attenuation and hydraulic containment.

Although evaluated separately in this detailed analysis, the final remedy for the site will be comprised of one
alternative for each of the preceding components. Alternatives for separate areas of the site may be combined if
they are similar in scope and intent (e.g., the ex-situ treatment components of potential overburden groundwater
and bedrock groundwater alternatives) or are logically linked based on consistent objectives (e.g., the MNA
alternatives for overburden groundwater and the NAPL mass reduction/stabilization alternatives for the
ONOGU media). In addition, the selection of a particular alternative for one area of the site may preclude the
selection of one or more alternatives for other areas; where appropriate this is noted in the Technical Description
sections of the detailed analysis.

The remedial alternatives that are subject to detailed analysis in this section are as follows:

Operations Area/Railroad Soil
e Alternative OAR-1: No Action
e Alternative OAR-2: Capping and Institutional Controls

o Alternative OAR-3: Excavation, Offsite Disposal and Institutional Controls
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Cianci Property Soil
e Alternative CP-1: No Action
e Alternative CP-2: Culvert Removal and Excavation with Onsite Disposal
e Alternative CP-3: Culvert Removal and Excavation with Offsite Disposal

Overburden NAPL Area

e Alternative ONOGU-1: No Action
Alternative ONOGU-2: Hydraulic Displacement and MNA
Alternative ONOGU-3: Hydraulic Displacement and Enhanced Bioremediation
Alternative ONOGU-4: Hydraulic Displacement, Chemical Oxidation and MNA
Alternative ONOGU-5: Thermal Treatment and MNA
Alternative ONOGU-6: Excavation and Offsite Disposal

Overburden Groundwater
e Alternative OGW-1: No Action
e Alternative OGW-2: Institutional Controls and MNA
e Alternative OGW-3: Hydraulic Containment and MNA
e Alternative OGW-4: Supplemental Containment (Contingent)

Bedrock NAPL Area
e Alternative NBGU-1: No Action
e Alternative NBGU-2: Institutional Controls and MNA

Bedrock Groundwater
e Alternative BGW-1: No Action
e Alternative BGW-2: Institutional Controls and MNA
e Alternative BGW-3: Hydraulic Containment and MNA

The detailed analysis consists of a technical description of each alternative, followed by an assessment of each
of the remedial alternatives against the following seven NCP evaluation criteria as described in 40 CFR
300.43(e)(9)(iii):

Overall Protection of Human Health and the Environment;
Compliance with ARARS;

Long-Term Effectiveness and Permanence;

Reduction of Toxicity, Mobility, or Volume Through Treatment;
Short-Term Effectiveness;

Implementability; and

Cost.

The results of the detailed analysis provide the basis for identifying a preferred alternative and preparing the
proposed plan for the site. Upon completion of the detailed analysis, the FS Report, the Rl Report, and the
proposed plan are subject to public review and comment. Two additional NCP evaluation criteria, State
Acceptance and Community Acceptance, are considered “balancing criteria” and will be fully factored into the
analysis of alternatives by the USEPA following the public comment period.

For ease of comparison between the various evaluation criteria and the anticipated performance of each
alternative, the detailed analysis is presented in tabular form. Following the technical description of each
alternative below, a number of tables are referenced that provide the appropriate components of the detailed
analysis of the alternative.
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4.1 Description of Evaluation Criteria

The detailed analysis of each alternative is preceded by a technical description. The technical description
presents a discussion of the characteristics of the remedial alternative, including any unigue engineering aspects
of the physical components associated with the alternative. For alternatives to be evaluated in the detailed
analysis, they must meet two “threshold” criteria:

Overall Protection of Human Health and the Environment

This evaluation criterion assesses how the alternative, as a whole, achieves and maintains adequate protection of
human health and the environment. The overall evaluation relies on the assessments conducted under other
evaluation criteria including long-term effectiveness and permanence, short-term effectiveness, and compliance
with ARARs.

Compliance with ARARs

This evaluation focuses on the ability of the remedial alternative to comply with applicable or relevant and
appropriate requirements (ARARS) or to provide grounds for invoking one of the ARAR waivers. The
following items are considered during the evaluation of the remedial alternative.

e Compliance with chemical-specific ARARS;
o Compliance with location-specific ARARSs; and
e Compliance with action-specific ARARs.

This evaluation also considers other appropriate criteria, advisories, and guidance.

The remaining five criteria are grouped together because they represent the “primary” criteria upon which the
detailed analysis is based.

Long-Term Effectiveness and Permanence

This evaluation focuses on an alternative’s long-term effectiveness and permanence based on the following
factors:

« Magnitude of residual risk remaining from untreated waste or treatment residuals at the completion of the
remedial alternative, and

« Adequacy and long-term reliability of controls (if any) that will be used to manage treatment residuals and
untreated wastes, and the potential need to replace components of the remedy over time.

Reduction of Contaminant Toxicity, Mobility, or Volume through Treatment

This evaluation focuses on the degree to which an alternative will permanently and significantly reduce
contaminant toxicity, mobility, and/or volume through removal and/or treatment of the chemical constituents in
site media. The evaluation addresses the following factors and specific related considerations:

The treatment process and materials to be treated,;

The amount of hazardous substances, pollutants, or contaminants that will be destroyed or treated,;
The degree of expected reduction in toxicity, mobility, and/or volume of waste due to treatment;
The degree to which the treatment is irreversible;

The type and quantity of residuals that will remain after treatment, and

The degree to which treatment reduces inherent hazards posed by principal threats at the site.

e & o o o o
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Short-Term Effectiveness

The short-term effectiveness of each remedial alternative is evaluated relative to its effect on human health and
the environment during implementation. The evaluation of the alternative with respect to short-term
effectiveness considers the following:

« Protection of the community during remedial action;
e Protection of onsite workers during remedial action;
« Potential environmental impacts; and
« The time until protection is achieved.

Implementability

This evaluation focuses on the ease or difficulty of implementing the remedial alternatives. The following
factors are addressed during the implementability evaluation.

« Technical Feasibility
0 ability to construct and operate technology;
reliability of technology;
ease of undertaking additional remedial action if necessary; and
ability to monitor effectiveness.

(el elNe]

e Administrative Feasibility
o coordination with other agencies; and
o ability and time required to obtain approvals/permits for offsite actions.

o Availability of Services and Materials
0 availability of treatment, storage capacity, and disposal services;
o availability of necessary equipment and specialists; and
0 availability of prospective technologies.

Cost

This criterion refers to the total cost to implement the remedial alternative. The total cost of each alternative
represents the sum of direct capital costs (materials, equipment, and labor), indirect capital costs (engineering,
licenses or permits, and contingency allowances), and operation and maintenance (O&M) costs. O&M may
include operating labor, energy, chemicals, and sampling and analysis. These costs are estimated with expected
accuracies of -30 to +50 percent in accordance with USEPA guidance, and allow the comparison of the remedial
alternatives against each other. Present worth costs are calculated for alternatives expected to last more than two
years. A 30-year discount rate of seven percent was used in accordance with USEPA guidance.

State and community acceptance, the final two criteria, will be evaluated by USEPA following comment on the
RI/FS and the proposed plan, and will be addressed once a final decision is being made and the ROD is being
prepared. The evaluation of state acceptance will reflect the state’s apparent preferences among or concerns
about alternatives. Community acceptance will take into account the community’s apparent preferences among
and concerns about alternatives.

4.2 Detailed Analysis of Alternatives for Operations Area/Railroad Soil

As discussed earlier, contaminants present in soil within the Operations Area and railroad grade present an
unacceptable future risk to human health. In addition, contaminants in soil contribute to exceedences of ARARs
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in groundwater beneath the Operations Area. The soil alternatives are intended to achieve the following cleanup
objectives for this area of the site:

Human Health

Prevent potential human exposure (dermal contact, ingestion, and inhalation) to soil contaminants that may
exceed an excess carcinogenic risk of 1 x 10” to 1 x 10°®, that may pose a non-carcinogenic Hazard Index
greater than 1, or that exceed ARARs (regulatory criteria). Prevent migration of contaminants from soils to
groundwater that would result in groundwater concentrations in excess of ARARS or which might otherwise
present an unacceptable risk.

Operations Area/Railroad Soil — Protection of the Environment

Prevent migration of contaminants from soils to groundwater that would result in groundwater concentrations in
excess of ARARs or present an unacceptable risk in groundwater.

4.2.1 Alternative OAR-1: No Action

Technical Description

This alternative was developed as a baseline for comparison with other remedial alternatives. Under the no
action alternative no direct actions would be implemented to address the potential human and ecological risks
associated with soil.

Detailed Analysis of Alternative

The detailed analysis of this alternative is presented in Tables 4-1 through 4-3.

4.2.2 Alternative OAR-2: Capping and Institutional Controls

Technical Description

Under this alternative, the existing asphalt cover within the 2.5 acre Operations Area as well as the railroad
grade area would be covered with a cap and institutional controls put in place to prevent the cap from being
disturbed in the future.

An “engineered control” consisting of a low-permeability composite cover would be installed in the Operations
Area and along the railroad grade in accordance with the requirements of the Connecticut RSRs and federal
requirements, to further limit exposure through direct contact, inhalation, or ingestion and to reduce infiltration
of precipitation through the soil. This alternative requires the upgrade of existing asphalt pavement with
installation of a cap designed to be consistent the state requirement of a permeability less than 1 x 10° cm/sec
and to physically isolate the impacted soil, minimize migration of liquids through the soil, function with a
minimum of maintenance, promote drainage and minimize damage to such control, and accommodate settling
and subsidence of the underlying soil so as to maintain the control’s structural integrity. Given the nature of the
materials at the site, a vapor control (collection and removal) system would not be required.

It is assumed that approximately 25% of the Operations Area (particularly the area surrounding the concrete
pads) would be filled with sub-base material and graded for proper drainage prior to liner installation.
Conceptually, the composite cover would include a geotextile and 40-mil geomembrane installed over the
grading layer, existing asphalt cap and non-paved areas of the site. The geomembrane would be covered with a
protection layer for cushioning during the construction of the overlying materials, as well as for protection from
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frost. The cover would be completed with the installation of a new 4-inch thick asphalt surface. This cover
system would be designed to meet both RCRA and RSR cover system requirements. The capping design for the
railroad grade would be intended to be consistent with the planned use as a “Rails to Trails” path and would
include a granular sub-base and asphalt capping.

In addition to the cap, institutional controls would be put in place to ensure that the property would not be used
in a manner that could disturb the cap and would limit future use of the property to commercial, industrial or
limited recreational activity. The condition of the cover system and fencing would be inspected quarterly to
verify that they are functioning properly, and to identify the need for repairs, if necessary.

Detailed Analysis of Alternative

The detailed analysis of this alternative is presented in Tables 4-4 through 4-6.

4.2.3 Alternative OAR-3. Excavation, Offsite Disposal and Institutional Controls

Technical Description

Under this alternative, contaminated soil from the Operations Area and along the railroad grade would be
excavated and transported offsite for thermal treatment (incineration) and disposal at an existing commercial
treatment facility. Excavation would extend from the ground surface to the “seasonally high water table,”
resulting in the removal of approximately 17,000 cubic yards of soil. The excavated area would be backfilled
with clean soil from an offsite source. In addition, institutional controls would be put in place to ensure that the
property would not be used in a manner that could disturb the soil below the lower limit of the excavation.

A significant factor that would need to be taken into account in the design of this alternative is the potential for
the release of volatile and particulate emissions during excavation of highly contaminated soil. The risk to
onsite workers would be managed through the use of personal protective equipment. The risk to the offsite
community would be managed through the use of a temporary enclosure over the excavation and perimeter
monitoring.

This alternative includes the transportation of the excavated soil for offsite treatment and disposal at a licensed
RCRA and/or TSCA hazardous waste treatment and disposal facility. Because of the high concentrations of
organic contaminants that would be present in the excavated materials, treatment and disposal at Waste
Management’s Model City hazardous waste management facility in Porter, New York was assumed. Given the
volume of material requiring treatment and disposal, approximately 1,200 truckloads of excavated material
would be sent to Model City over existing public roads and highways. A similar number of truckloads of clean
backfill materials would be imported to the site at the completion of the excavation process.

Detailed Analysis of Alternative

The detailed analysis of this alternative is presented in Tables 4-7 through 4-9.

4.3 Detailed Analysis of Alternatives for Cianci Property Soil

The remedial alternatives discussed below address Connecticut RSR exceedences and potential ecological risk
associated with contaminated surficial and wetland soil on the former Cianci property and at the entrance to and
outfall of the existing 30-inch diameter concrete culvert. The culvert presently conveys surface runoff from the
east side of the Operations Area across the Cianci Property, to the Quinnipiac River. The soil alternatives are
intended to achieve the following cleanup objectives for this area of the site:
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Human Health

Prevent potential human exposure (dermal contact, ingestion, and inhalation) to soil with contaminants that
exceed ARARSs (regulatory criteria). Prevent migration of contaminants from soils to groundwater that would
result in groundwater concentrations in excess of ARARs or which might otherwise present an unacceptable risk
in groundwater.

Protection of the Environment

Prevent potential ecological risks associated with SRSNE-related contaminants.

4.3.1 Alternative CP-1: No Action

Technical Description

This alternative was developed as a baseline for comparison with other remedial alternatives. Under the No
Action alternative, no actions would be implemented to address the potential ecological risks associated with the
Cianci Property soil.

Detailed Analysis of Alternative

The detailed analysis of the alternative is presented in Tables 4-10 through 4-12.
4.3.2 Alternative CP-2: Culvert Removal and Excavation with Onsite Disposal

Technical Description

This alternative consists of removing the existing 30-inch diameter concrete drainage culvert, and replacing it
with an impermeable, continuous butt-fusion welded 36-inch HDPE pipe. In addition, contaminated surficial
soil on the former Cianci property (approximately 400 CY) and wetland soil in the vicinity of the culvert outfall
(approximately 500 CY) would be excavated to a depth of 1 foot. This activity would take place within the 100-
year floodplain of the Quinnipiac River, and partially wetlands. As such, this work would have to be conducted
consistent with federal and state wetland and floodplain requirements, including habitat restoration. Erosion
control devices would be used during excavation and restoration to prevent contaminated sediment from
migrating to the Quinnipiac River.

This alternative would be implemented in conjunction with the soil cap alternative (OAR-2). Excavated
materials would be temporarily stored prior to placement beneath the cap on the Operations Area. Should the
soil capping alternative not be selected, excavated soil would be disposed of offsite as described in Alternative
CP-3 below.

Detailed Analysis of Alternative

The detailed analysis of the alternative is presented in Tables 4-13 through 4-15.
4.3.3 Alternative CP-3: Culvert Removal, Capping, and Excavation with Offsite Removal

Technical Description

This alternative is identical to Alternative CP-2, with the exception that excavated soils from the Cianci Property
and the culvert outfall would be disposed of at a commercially licensed, offsite disposal facility instead of under
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the Operations Area cap. This would require trucking excavated material from the site via existing public roads.
Approximately 50 truck trips would be required to ship this material off site.

Detailed Analysis of Alternative

The detailed analysis of the alternative is presented in Tables 4-16 through 4-18.

4.4 Detailed Analysis of Alternatives for Overburden NAPL Area

The alternatives discussed in this section address the presence of observed pooled and residual NAPL in the
Overburden NAPL, or ONOGU, Area. Generally, the ONOGU alternatives (other than the No Action
alternative) attempt to eliminate, significantly reduce or control the potentially mobile, principal threat
contaminants to achieve the following ONOGU RAOs:

Human Health
Reduce or stabilize the NAPL mass that would otherwise result in groundwater concentrations that may pose a
carcinogenic risk in excess of 1 x 10 to 1 x 10°®, non-carcinogenic Hazard Index greater than 1, or that may

exceed ARARSs.

Protection of the Environment

Reduce NAPL mass to achieve one or more of the following:

shorten the time frame that groundwater standards are exceeded;
shrink the size of the groundwater contaminant plume;

reduce groundwater contaminant concentration; and

prevent the migration of NAPL.

As stated earlier (Section 1.4.1), an estimated 84% of the NAPL mass at the SRSNE Site is believed to be in the
overburden aquifer, the greatest concentration of which is confined to a relatively small area (1.5 acres), to
average depths of 25 to 40 feet. NAPL is the primary long-term source of contaminants that affects water
quality at this site. A key objective on which these alternatives will be evaluated is their ability to eliminate the
mobility of overburden NAPL, and, by doing so, greatly enhance the long-term reliability and protectiveness of
the overburden and bedrock groundwater components of the remedy. Also critical to the evaluation of the
ONOGU alternatives is their relative effectiveness at reducing groundwater concentrations and the size of the
overburden plume, and, the length of time that groundwater standards are exceeded. Downward mobilization of
NAPL into bedrock may be unavoidable with all of the in-situ treatment alternatives, as well as with the
excavation alternative. However, with proper engineering controls, this risk can be minimized.

No remedial technology can achieve ARARs for all contaminants of concern immediately following
implementation, although other remedial measures, such as containment and institutional controls will provide
protection of human health and the environment in the interim. In addition, contaminated bedrock groundwater
discharges upward into areas of the overburden NAPL zone, which may prevent attainment of groundwater
ARARSs in this area until bedrock ground water quality is restored.
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4.4.1 Alternative ONOGU-1: No Action

Technical Description

The No Action alternative would not utilize any remedial technologies. The site would be allowed to remain in
its current condition, and no actions would be taken to address the contaminants in this portion of the site. The
natural subsurface processes that reduce the concentrations of chemical constituents would continue to take
place under this alternative, although over a very long time period. In the absence of monitoring or other
activities to assess the progress of these processes, this reduction could not be assessed or documented.
However, it would take an estimated 400 to 500 years to remove virtually all (99%) of the NAPL at current
degradation rates. Additional time would be needed to reach cleanup levels.

Detailed Analysis of Alternative

The detailed analysis of the alternative is presented in Tables 4-19 through 4-21.

4.4.2 Alternative ONOGU-2: Hydraulic Displacement and MNA

Technical Description

This is the first of three in-place treatment alternatives that would begin with hydraulic displacement as an initial
step to eliminate mobile NAPL. Hydraulic displacement involves two steps: injection and extraction of
groundwater through wells and/or trenches to manipulate the hydraulic gradient, and, treatment of the extracted
groundwater/NAPL mixture. The NAPL that remains in the subsurface after hydraulic displacement will either
be in small pools, or as “residual” NAPL. Residual NAPL has significantly more surface area than pooled
NAPL. The increase in surface area is particularly important to help the dissolution of the remaining residual
contamination. Once hydraulic displacement has been completed, other technologies can be used to further
reduce the levels of contamination. Examples of technologies that benefit from increased contaminant surface
area include MNA, enhanced bioremediation, oxidant flushing, and pump-and-treat. See Appendix | for a more
thorough description of hydraulic displacement, including pool mobilization; rate of NAPL recovery; increase in
NAPL-water surface area; benefits and risks of implementation; shut-down criteria, performance evaluation, and
predictive modeling results regarding potential NAPL removal rates and volumes that may be expected in the
ONOGU (Kueper, 2004).

During implementation of hydraulic displacement, the existing NTCRA 1 extraction well and treatment system
would continue to operate, providing overall hydraulic control of the groundwater at the site. A separate,
temporary treatment system would be needed to treat the highly-contaminated groundwater/NAPL mixture
collected during hydraulic displacement. This treated groundwater may be recirculated into the injections wells
for hydraulic displacement. Further details regarding the hydraulic displacement treatment system are in
Appendix Q.

In Alternative ONOGU-2, the hydraulic displacement phase would be followed by MNA. This alternative
would result in the permanent reduction of the mobility of NAPL and up to a 44% reduction in the volume of
NAPL at the completion of the hydraulic displacement step. Further reductions of toxicity and volume of
contaminants in the subsurface would occur over time with the MNA process. An evaluation of data collected
from the Site demonstrates that biological degradation of NAPL is occurring at a robust rate (Appendices G and
H). Monitoring of the natural attenuation processes would be conducted periodically and evaluated as part of
the five-year review process required under the Superfund law when waste is left in place at a site.
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In addition, this alternative (and all of the remaining alternatives considered for the Overburden NAPL Area)
would require institutional controls be put in place to prohibit the use of groundwater for drinking or other
domestic purposes, and, to comply with Connecticut RSRs, including newly-proposed revisions to the
volatilization criteria.

The time required to remove virtually all (99%) of the NAPL at current assumed degradation rates is estimated
to be 300 to 400 years. Additional time would be needed to reach cleanup levels.

Detailed Analysis of Alternative

The detailed analysis of the alternative is presented in Tables 4-22 through 4-24.

4.4.3 Alternative ONOGU-3: Hydraulic Displacement and Enhanced Bioremediation

Technical Description

This alternative would also employ two components: hydraulic displacement (in a fashion identical to that
described in Alternative ONOGU-2), followed by enhanced bioremediation.

Site-specific data confirms that biological degradation of NAPL is already occurring in the subsurface at
SRSNE at a robust rate (see Appendices G and H). Enhanced bioremediation increases the rate at which these
processes are occurring either by adding more of the microbes that already exist in the overburden aquifer,
supplying the microbes with more food (in this case, emulsified soybean oil), or both.

A conceptual approach to an enhanced bioremediation polishing step following hydraulic displacement is
detailed in Appendix S (GeoSyntec 2004). The infrastructure installed as part of the hydraulic displacement
phase would be used for enhanced bioremediation. Additional wells may need to be added to optimize the
distribution of electron donor (soybean oil) and microbial cultures. The electron donor and/or microbial culture
would be diluted and dispersed into the treatment area through the extraction and re-injection of groundwater via
the extraction and injection trench/well networks.

As discussed above, it is estimated that hydraulic displacement would reduce the mass of NAPL in the portion
of the site by up to 44% by mobilizing and extracting NAPL. Further reductions of toxicity and volume of
contaminants in the subsurface would occur over time through the implementation of enhanced bioremediation.
The period of time required to achieve these further reductions cannot be reliably estimated, although it would
be expected to be significantly shorter than would be achieved by MNA alone. It would take an estimated 130
years with enhanced bioremediation achieving three times the current rate of degradation to remove virtually all
(99%) of the NAPL in this area, and an estimated 40 years if enhanced bioremediation can achieve ten times the
current degradation rate. With either scenario, additional time would be needed to reach cleanup levels.

As with the preceding ONOGU alternative, institutional controls and five-year reviews would be needed.

Detailed Analysis of Alternative

The detailed analysis of the alternative is presented in Tables 4-25 through 4-27.
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4.4.4 Alternative ONOGU-4: Hydraulic Displacement, Chemical Oxidation and MNA

Technical Description

This alternative is similar to Alternative ONOGU-2, with the addition an in-situ chemical oxidation step
following hydraulic displacement and before MNA. For this alternative, the hydraulic displacement component
and the MNA component would be identical to that described for Alternative ONOGU-2.

With this alternative, after the hydraulic displacement operational period is completed, the in-situ chemical
oxidation application would be initiated. The chemical oxidation approach would be designed to integrate with
the injection/extraction system and manifold network used for the hydraulic displacement system. Potassium
permanganate would be injected into the subsurface to treat the predominant contaminants, during several
injection events, over a period of approximately 12 to 15 months. During the injection period no extraction or
recirculation of groundwater would be implemented; therefore there would be no need for additional above-
ground water treatment or disposal. A more thorough description of how this technology would be implemented
at the SRSNE Site, see Appendix T (XDD, 2004).

As discussed above, it is estimated that hydraulic displacement would reduce the mass of NAPL in the portion
of the site by up to 44% by mobilizing and extracting NAPL. Additional reductions of toxicity and volume of
contaminants in the subsurface would occur over time through the implementation of the chemical oxidation
phase. To achieve an additional 90% reduction in NAPL mass after the hydraulic displacement phase, for a total
NAPL removal rate of at least 95%, approximately 1,450,000 kg or 3,190,000 pounds of potassium
permanganate at a concentration of 40 g/L would be injected into the target treatment zone. This equates to
approximately 9,580,000 gallons (approximately five times the pore volume of the target treatment zone) of
permanganate solution. Projected chemical use is based on the estimate of 1,000,000 pounds of NAPL at the
site. If the actual mass is greater, then additional permanganate solution would be required. The toxicity and
volume of the remaining NAPL mass would be subject to dissolution and destruction through MNA.

The time to remove virtually all (99%) of the NAPL in this area using this alternative is estimated to be 50 to
150 years, assuming current degradation rates. Additional time would be needed to reach cleanup levels. As
with the preceding ONOGU alternatives, institutional controls and five-year reviews would be needed.

Detailed Analysis of Alternative

The detailed analysis of the alternative is presented in Tables 4-28 through 4-30.

445 Alternative ONOGU-5: Thermal Treatment and MNA

Technical Description

This alternative comprises the construction of an in-situ thermal treatment system for the Overburden NAPL
Area; utilizing electrical resistance or thermal conductive heating; and vapor extraction to remove NAPL mass.
Following completion of the thermal treatment step, MNA would be used as a “polishing” step to achieve
additional reductions in toxicity and volume of contaminants, similar to the approach discussed under the
previous ONOGU alternatives.

Based on the site-specific geology, hydrogeology, NAPL distribution and the potential for downward DNAPL
migration into the fractured bedrock underlying the site, thermal conductive heating has been selected as the
representative thermal treatment approach for this alternative. With this approach, heat delivered to the
subsurface would convert the liquid contaminants to a vapor phase which would be collected and treated on site.
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Thermal heater wells would be placed in the treatment zone at approximately 15-foot spacing in a hexagonal
pattern. These wells would consist of solid “heater cans,” installed through the full depth of the overburden, and
cemented three to four feet into the upper bedrock layer. The combination of solid heater casing, simultaneous
heating of the overburden and bedrock, and bedrock grouting would minimize the chance for downward
migration of NAPL. Vapors would be vacuumed out of extraction wells installed several feet below grade, into
the unsaturated zone. A network of aboveground piping and/or electrical distribution lines would be required to
connect all of the wells. A vapor treatment system consisting of condensation and recovery as liquids, and
thermal oxidation and acid gas scrubbing of vapors, likely with carbon polishing, will be needed to manage the
large amounts of contaminants that are expected to be removed from the subsurface. The entire treatment area
would be covered with a high-temperature resistant, low permeability cap to control vapors developed in the
subsurface.

A more complete discussion of the thermal treatment alternative is presented in Appendix V. In addition, the
potential risks associated with downward contaminant mobilization during implementation of an in-situ thermal
remedy are evaluated in Appendix W.

Bench-scale testing would be necessary to evaluate vapor treatment needs and options; a pilot study would be
appropriate to confirm design specifications to achieve target levels, to evaluate methods to control groundwater
migration into the treatment zone, to confirm vapor treatment equipment sizing, and to evaluate the potential for
significant corrosion of equipment. The total estimated duration of field operations, including initial heating and
pressure cycling phases is estimated to be approximately 200 to 250 days. If maximum removal rates are
attained, virtually all (99%) of the NAPL mass would be removed at the end of thermal treatment. If the
technology attains a 95% removal rate, it will take an estimated 50 to 100 years to remove virtually all NAPL
mass, and 40 to 100 years if a 97% removal rate is attained. Additional reductions in NAPL mobility, volume
and toxicity to achieve cleanup levels would be accomplished through MNA over time. As with the preceding
ONOGU alternatives, institutional controls and five-year reviews would be needed.

Detailed Analysis of Alternative

The detailed analysis of the alternative is presented in Tables 4-31 through 4-33.

4.4.6 Alternative ONOGU-6: Excavation and Offsite Disposal

Technical Description

This alternative involves the excavation and offsite disposal of overburden soil and pooled contaminants in this
area of the site. All material from the ground surface to bedrock would be removed, staged, and transported
offsite for treatment and disposal at a commercial facility. Excavation of the entire Overburden NAPL Area
volume (including the volume of overlying soil) would require the removal of approximately 50,000 cubic yards
of materials at depths up to about 20 feet below the water table. In addition, approximately 10,000 cubic yards
of soil excavation would be required to maintain stable side slopes during the excavation activities (because the
excavation would extend vertically to the top of bedrock, the use of sheet piling or other excavation sidewall
retention system would not be feasible). The excavation would be backfilled with clean soils from an offsite
source. Upward flow of impacted bedrock groundwater would be expected to recontaminate the backfilled,
saturated soils, although likely at levels far lower than pre-excavation results. Implementation of this alternative
would reduce the need to implement an alternative for the soil in the Operations Area as they would be part of
the excavation, however, the railroad grade soils would still need to be addressed.

Two significant factors would need to be taken into account in the design of this alternative: controlling volatile

and particulate emissions that would result from the disturbance and exposure of pooled contaminants and

highly-contaminated soil, and treatment and disposal of large volumes of contaminated groundwater that would

enter the excavation during construction. The control of emissions during excavation would be accomplished
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through the use of a temporary enclosure over the excavated area. Respiratory protection (i.e., Level B,
comprising self-contained breathing apparatus) would likely be required to ensure the protection of workers.

The requirements for treating water pumped from the excavation would be similar to that for the hydraulic
displacement alternative described in Appendix Q, with the addition of a pre-treatment step to remove NAPL
and silt from the extracted fluid. Settling tanks would likely be necessary to allow initial settling of incoming
silts. Because DNAPL is also present, these settling tanks would also inherently trap DNAPL, which would also
require periodic removal.

This alternative includes the transportation of the excavated soil and NAPL for offsite treatment and disposal at
a licensed RCRA and/or TSCA hazardous waste treatment and disposal facility. Because of the high
concentrations of organic contaminants that would be present in the excavated materials, it would be likely that
the material would not comply with federal Land Disposal Restriction criteria without treatment. For purposes
of the implementability, short-term effectiveness and cost evaluations in this detailed analysis, treatment and
disposal at Waste Management’s Model City hazardous waste management facility in Porter, New York was
assumed. Given the volume of material requiring treatment and disposal, approximately 2,400 truckloads of
excavated material would be sent to Model City over existing public roads and highways. A similar number of
truckloads of clean backfill materials would be imported to the site at the completion of the excavation process.

Long-term protection would be achieved at the completion of the excavation activities which are expected to
take three to four years to design and implement.

Detailed Analysis of Alternative

The detailed analysis of the alternative is presented in Tables 4-34 through 4-36.
4.5 Detailed Analysis of Alternatives for the Overburden Groundwater

The alternatives subject to detailed analysis below address contaminated groundwater and saturated soil in the
areas outside of the Overburden NAPL Area addressed by the ONOGU alternatives. There are two underlying
assumptions to the detailed analysis of the Overburden Groundwater alternatives: 1) that the source of
potentially mobile, principal threat contaminants in the Overburden NAPL Area will be eliminated, reduced or
controlled through the implementation of an alternative that meets the cleanup objectives for that area of the
site; and 2) that Town Wells 4 and 6 are inactive. As discussed in Section 3, a contingent alternative (OGW-4)
has been identified that would become a component of the selected alternative if the Town of Southington elects
to reactivate the wells.

The costs associated with long-term groundwater monitoring and conducting five-year reviews for the entire
Site have been incorporated into the Overburden Groundwater (OGW) alternatives. The OGW alternatives
(except for the No Action alternative) also incorporate the costs of closing the existing NTCRA 1 containment
system (demobilizing equipment, removing sections of the sheet-pile wall, and abandoning over 300 monitoring
wells).

The alternatives evaluated in this section are intended to address the following Overburden Groundwater
cleanup objectives:

Overburden Groundwater — Human Health

Prevent potential human exposure (dermal contact, ingestion, and inhalation) to overburden groundwater with
contaminants that may pose an excess carcinogenic risk in excess of 1 x 10“ to 1 x 10, non-carcinogenic
Hazard Index greater than 1, or that may exceed ARARs.
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Overburden Groundwater — Protection of the Environment

Restore groundwater quality to meet ARARs.

45.1 Alternative OGW-1: No Action

Technical Description

The No Action alternative would not utilize any remedial technologies. The site would be allowed to remain in
its current condition, and no actions would be taken to address the contaminants in the Overburden
Groundwater. The natural subsurface processes that reduce the concentrations of chemical constituents would
continue to take place under this alternative, but because no monitoring is being done to evaluate the
degradation, time to achieve protection is unknown. However, it is estimated to take on the order of 200 years
based on the upwelling of contaminated groundwater from the bedrock aquifer, if virtually all (99%) of the
NAPL has been removed from the Overburden NAPL Area with an ONOGU alternative.

In accordance with the requirements of the NCP, performance of the No Action alternative would be evaluated
on a regular basis (e.g., every five years) to determine its effectiveness and protectiveness in the long term.

Detailed Analysis of Alternative

The detailed analysis of the alternative is presented in Tables 4-37 through 4-39.

4.5.2 Alternative OGW-2: Institutional Controls and MNA

Technical Description

The first component of this alternative would require placing institutional controls on a number of properties
that could be affected by contaminants in the overburden groundwater, to prevent the usage of or exposure to
contaminated groundwater. This would include restrictions for the Cianci Property and a portion of the Town
Well Field property. This component of the alternative would be common to all of the alternatives for the
Overburden Groundwater except for the No Action alternative.

Natural attenuation relies on the natural degradation of contaminants through physical, chemical, and biological
processes to reduce the concentration of contaminants. The second component of this alternative would be the
long-term monitoring to assess the effectiveness of the natural attenuation processes (MNA) in overburden
groundwater over time. This component would require the removal of sections of the NTCRA 1 containment
area sheet pile wall (following “construction completion” of the ONOGU remedy, which would include the
continued operation of the NTCRA 1 extraction system) to allow the natural groundwater gradients to be
reestablished at the site.

In the short term, protection will be achieved when institutional controls are put in place. In the long term,
MNA will result in long-term protection in an estimated 200 years, due to the upwelling of contaminated
groundwater from the bedrock into the overburden aquifer. This estimate is based on the assumption that
virtually all (99%) of the NAPL has been removed from the Overburden NAPL Area with an ONOGU
alternative.

Detailed Analysis of Alternative

The detailed analysis of the alternative is presented in Tables 4-40 through 4-42.
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45.3 Alternative OGW-3: Hydraulic Containment and MNA

Technical Description

This alternative would involve extracting groundwater from the existing NTCRA 2 extraction wells, treating the
extracted groundwater using the NTCRA 1 treatment system (modified as necessary following the completion of
the selected ONOGU alternative to account for changes in contaminants, concentrations, and/or flow), and
monitored natural attenuation of the severed, downgradient dissolved phase plume. As with the previous
alternative, the MNA component includes the removal of sections of the NTCRA 1 sheet-pile wall to allow the
natural groundwater gradients to be reestablished at the site. In addition to groundwater extraction and
treatment, this alternative includes institutional controls to prohibit the use of groundwater for drinking or other
domestic purposes.

The MNA component of this alternative would be identical to Alternative OGW-2. The groundwater extraction
component of this alternative would entail the continued pumping of groundwater from NTCRA 2 extraction
well RSW-13. One additional extraction well may be required. Once extracted, groundwater would initiaHy be
pumped to the NTCRA 1 treatment building for treatment in the existing system although some modifications
may be necessary for the effective treatment of lower flows and concentrations from this alternative.

In the short term, protection will be achieved when institutional controls are put in place. In the long term,
MNA will result in long-term protection in an estimated 200 years, due to the upwelling of contaminated
groundwater from the bedrock into the overburden aquifer. This estimate is based on the assumption that
virtually all (99%) of the NAPL has been removed from the Overburden NAPL Area with an ONOGU
alternative. Hydraulic containment does not significantly reduce the time to achieve protection, but it does
protect against the spread of the groundwater plume.

Detailed Analysis of Alternative

The detailed analysis of the alternative is presented in Tables 4-43 through 4-45.

4.5.4 Alternative OGW-4: Supplemental Containment (Contingent)

Technical Description

This alternative would be instituted in conjunction with the alternative selected for the overburden groundwater
if the Town Wells No. 4 and 6 were to be reactivated. As stated in the Town of Southington’s 50-year water
supply plan, additional water is not expected to be needed until the year 2020 or later (Lenard, April 1996).
Modeling indicates that a series of five additional extraction wells pumping at a combined rate of approximately
56 gpm would cut off the migration of dissolved phase contaminants from the SRSNE Site to off-set the
regional hydraulic influence that is expected to occur should Town Wells No. 4 and 6 were operated at their
registered capacities of 740 gpm and 1,150 gpm, respectively. This contingent alternative would ensure that the
cleanup objectives for overburden groundwater continue to be met.

If activated, this alternative would require the extraction and treatment of groundwater utilizing the modified
NTCRA 1 treatment system. If the primary Overburden Groundwater alternative selected is OGW-2
(Institutional Measures and MNA), then provisions would have to be made to restart the modified NTCRA 1
treatment system as part of this contingent alternative.

Detailed Analysis of Alternative

The detailed analysis of the alternative is presented in Tables 4-46 through 4-48.
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4.6 Detailed Analysis of Alternatives for the Bedrock NAPL Area

This area of the site includes NAPL present in bedrock fractures and the associated contaminated bedrock
matrix. This area covers approximately 260,000 square feet (6.0 acres), and extends from the Operations Area
eastward to the vicinity of the Quinnipiac River, and north (up gradient based on non-pumping head data) to the
location of the former Cianci Water Supply Well. The depth of the Bedrock NAPL Area is inferred to extend to
a depth on the order of 200 feet below grade.

The alternatives subject to detailed analysis in this section are intended to achieve the following cleanup
objectives for the Bedrock NAPL Area:

Bedrock NAPL Area — Human Health

Minimize expansion of the extent of contaminated bedrock groundwater due to further NAPL migration.

Bedrock NAPL Area — Protection of the Environment

Minimize expansion of the extent of contaminated bedrock groundwater due to further NAPL migration.

4.6.1 Alternative NBGU-1: No Action

Technical Description

The No Action alternative would not utilize any remedial technologies. The site would remain in its current
condition, and no actions would be taken to address the contaminants in this area of the site. The natural
subsurface processes that reduce the concentrations of chemical constituents would continue to take place under
this alternative, over a very long time period. In the absence of monitoring or other activities to assess the
progress of these processes, this reduction could not be assessed or documented. However, it would take an
estimated 200 years to reach cleanup levels.

In accordance with the requirements of the NCP, performance of the No Action alternative would be evaluated
on a regular basis (e.g., every five years) to determine the effectiveness and protectiveness of this alternative in
the long term.

Detailed Analysis of Alternative

The detailed analysis of the alternative is presented in Tables 4-49 through 4-51.

4.6.2 Alternative NBGU-2: Institutional Controls and MNA

Technical Description

This alternative would require placing institutional controls on a number of properties that could be affected by
contaminants in this area of the site to prevent exposure to this contamination. This would include institutional
controls that prohibit the use of groundwater for drinking or other domestic purposes for the Cianci Property and
a portion of the Town Well Field property, as well as a number of properties adjacent to the Quinnipiac River on
Queen Street.

The second component of this alternative would be the long-term monitoring of the natural attenuation
processes in this area of the site. This component would be similar to the MNA component of Alternative
OGW-2: Institutional Measures and Monitored Natural Attenuation of the Overburden Groundwater.
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Detailed Analysis of Alternative

The detailed analysis of the alternative is presented in Tables 4-52 through 4-54.

4.7 Detailed Analysis of Alternatives for Bedrock Groundwater

The Bedrock Groundwater alternatives subject to detailed analysis in this section are intended to achieve the
following cleanup objectives for this area of the site:

Bedrock Groundwater — Human Health

Prevent potential human exposure (dermal contact, ingestion, and inhalation) to bedrock groundwater with
contaminants that may pose a carcinogenic risk in excess of 1 x 10” to 1 x 10°, that may pose a non-
carcinogenic Hazard Index of 1, or that may exceed ARARS.

Bedrock Groundwater — Protection of the Environment

Prevent continuing migration of contaminants that exceed ARARs or that present an unacceptable risk; and
restore bedrock groundwater to meet ARARSs once VOC residuals are depleted.

4.7.1 Alternative BGW-1: No Action

Technical Description

The No Action alternative would not utilize any remedial technologies. The site would remain in its current
condition, and no actions would be taken to address the contaminants in the Bedrock Groundwater. The natural
subsurface processes that reduce the concentrations of chemical constituents would continue to take place under
this alternative, over a very long time period. In the absence of monitoring or other activities to assess the
progress of these processes, this reduction could not be assessed or documented. However, it would take an
estimated 200 years to reach cleanup levels.

In accordance with the requirements of the NCP, performance of the No Action alternative would be evaluated
on a regular basis (e.g., every five years) to determine the effectiveness and protectiveness of this alternative in
the long term.

Detailed Analysis of Alternative

The detailed analysis of the alternative is presented in Tables 4-55 through 4-57.

4.7.2 Alternative BGW-2: Institutional Measures and MNA

Technical Description

This alternative would require institutional controls be put in place on a number of properties that could be
affected by contaminants in this area of the site to prevent exposure to this contamination. This would include
institutional controls that prohibit the use of groundwater for drinking or other domestic purposes for the Cianci
Property and a portion of the Town Well Field property, as well as a number of properties adjacent to the
Quinnipiac River on Queen Street.
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The second component of this alternative would be the long-term monitoring of the natural attenuation
processes in bedrock groundwater. This component would be similar to the MNA component of Alternative
OGW-2: Institutional Measures and Monitored Natural Attenuation of the Overburden Groundwater. In the
short term, protection will be achieved when institutional controls have been put in place. In the long term,
protection will be achieved when groundwater cleanup levels are achieved which modeling suggests will happen
in 200 years.

Detailed Analysis of Alternative

The detailed analysis of the alternative is presented in Tables 4-58 through 4-60.

4.7.3 Alternative BGW-3: Hydraulic Containment and MNA

Technical Description

This alternative would involve extracting groundwater from the existing NTCRA 2 extraction wells, treating the
extracted groundwater using the NTCRA 1 treatment system (modified as necessary following the completion of
the selected ONOGU alternative), and monitored natural attenuation of the severed, downgradient dissolved
phase plume (as described in OGW-3). In addition to groundwater extraction and treatment, this alternative
includes institutional controls to prohibit the use of groundwater for drinking or other domestic purposes.

In the short term, protection will be achieved when institutional controls have been put in place. In the long
term, protection will be achieved when groundwater cleanup levels are achieved which modeling suggests will
be in 200 years. Hydraulic containment does not significantly reduce the time to achieve protection, but it does
protect against the spread of the groundwater plume.

Detailed Analysis of Alternative

The detailed analysis of the alternative is presented in Tables 4-61 through 4-63.
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5. Comparative Analysis of Alternatives

This section presents a comparative analysis of each remedial alternative, using the seven evaluation criteria
identified in Section 4. Comparative analyses have been performed separately for the alternatives addressing
each medium of concern. The analyses identify the advantages and disadvantages of each alternative relative to
the other alternatives that address the medium of concern to highlight the differences. The results will be used
by USEPA as the basis for selecting a remedial alternative for soil; NAPL in the overburden and bedrock
groundwater units; and overburden and bedrock groundwater.

5.1 Remedial Alternatives for Operations Area/Railroad Soil

Overall Protection of Human Health and the Environment

Alternative OAR-3: Excavation and Offsite Disposal ranks highest among the soil remedial alternatives in terms
of overall protectiveness in that all contaminated soil is excavated and permanently removed from the site.
However, this alternative has higher short-term risks associated with potential exposures to workers and the
community during excavation. Alternative OAR-2 Capping and Institutional Measures would achieve the
human health and protection of the environment cleanup objectives by preventing human exposure through the
construction of an engineered control (i.e., the composite cap) and the implementation of institutional controls;
and the prevention of contaminant migration to groundwater.

Although Alternative OAR-1: No Action would not provide for overall protection for human health in the long
term as no action would be taken to eliminate, reduced or control exposures to levels in the soil that present an
unacceptable risk or exceed ARARs.

Compliance with ARARs

Alternative OAR-2 would comply with ARARs through the engineered control provisions of the Connecticut
RSRs. Alternative OAR-3 would also comply with ARARs. Alternative OAR-1 would not comply with
ARARs.

Long-Term Effectiveness and Permanence

Alternative OAR-2 would not result in the removal of contaminated soils, but would provide long-term
effectiveness by isolating the soils from preventing human exposure through the construction of an engineered
control, and using institutional controls to ensure that the cap remains effective in the long term. In order for the
cap to remain effective in the long term, the condition and integrity of the cap would be inspected and
maintained periodically. Alternative OAR-3 provides long-term effectiveness and permanence by permanently
removing all soil that presents an unacceptable risk from the site. Alternative OAR-1 would not limit potential
exposures to contaminated soil. Alternative OAR-1 ranks lowest in terms of long-term effectiveness.

Reduction of Toxicity, Mobility, or Volume through Treatment

Neither Alternative OAR-2 nor OAR-3 would use active treatment or recycling processes to reduce the toxicity,
mobility or volume of contaminants in the Operations Area/Railroad soils. However, OAR-2 would reduce
mobility by containing the contaminants and preventing the infiltration of surface water through the soil. OAR-
3 would reduce contaminant mobility, toxicity and volume of contaminants through their removal from the site
and offsite disposal. There is no reduction in toxicity, mobility, or volume with Alternative OAR-1.
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Short-Term Effectiveness

Alternative OAR-1 ranks highest in terms of short-term effectiveness, since there would be no short-term risks
posed to the community or onsite workers during implementation of the alternative, nor impacts to the
environment. OAR-1 would not achieve protection at any time. The cap in Alternative OAR-2 would be
installed in a manner that minimizes disturbance of Operations Area/Railroad soil, and potential short-term
exposures to onsite workers would be further mitigated through standard construction techniques and personal
safety equipment. Alternative OAR-3 presents the greatest potential short term risks due to the magnitude of
potential risk posed to workers and the community associated with excavation of highly-contaminated soil
within an enclosure system and transportation of approximately 2,250 truckloads of materials over public
roadways. As with Alternative OAR-2, these potential short term risks would be minimized and/or prevented by
use of standard construction techniques, personal safety equipment and perimeter monitoring.  After
implementation, both OAR-2 and OAR-3 would be protective.

Implementability

Alternatives OAR-1, OAR-2 and OAR-3 are technically and administratively feasible. Alternative OAR-2
would require coordination for the implementation of institutional controls. This is not expected to limit the
implementability of this alternative.

Cost

A summary of the present worth cost for each soil remedial alternative follows. Detailed cost estimates are in
Tables 4-3, 4-6 and 4-9.

Alternative Estimated Present Worth Cost
OAR-1: No Action $0
OAR-2: Capping and Institutional Controls $1,060,000
OAR-3: Excavation and Offsite Disposal $13,230,000

5.2 Remedial Alternatives for Cianci Property Soil

Overall Protection of Human Health and the Environment

Both Alternative CP-2: Culvert Removal and Excavation with Onsite Disposal and Alternative CP-3: Culvert
Removal and Excavation with Offsite Disposal provide overall protection of human health and the environment
for Cianci property soil by eliminating potential ecological risks associated with site-related contaminants.
Alternative CP-3 would offer slightly greater overall protectiveness than Alternative CP-2 in that it permanently
removes the soil from the site, but it would have slightly higher short-term impacts as CP-3 requires
contaminated soil to be taken off site by truck through the community.

Because no action would be taken with Alternative CP-1, it would not provide any overall protection of human
health or the environment.

Compliance with ARARs

Alternatives CP-2 and CP-3 would meet all ARARs. Alternative OAR-1 would not comply with ARARs.
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Long-Term Effectiveness and Permanence

Alternative CP-3 would rank highest in terms of long-term effectiveness by permanently removing
contaminated soil from the site. Alternative CP-2 would also provide long-term effectiveness but would require
the long-term management of excavated materials onsite in conjunction with the Operations Area cap (OAR-2).

Alternative CP-1 would not limit potential exposures to contaminated soil. Alternative CP-1 ranks lowest in
terms of long-term effectiveness.

Reduction of Toxicity, Mobility, or Volume through Treatment

Neither Alternatives CP-2 nor CP-3 would reduce contaminant toxicity, mobility, and volume through
treatment. Alternative CP-2 would reduce surface-water infiltration, thus reducing the mobility of contaminants
in the soil. Alternative CP-3 will reduce toxicity, mobility and volume by permanently removing contaminated
soils from the site for disposal off site. By replacing the existing culvert, both Alternatives CP-2 and CP-3 will
eliminate it as a conduit for contaminated groundwater to reach surface water. There is no reduction in toxicity,
mobility, or volume with Alternative CP-1.

Short-Term Effectiveness

Alternative CP-1 ranks highest in terms of short-term effectiveness, since there would be no short-term risks
posed to the community or onsite workers during implementation of the alternative, nor impacts to the
environment. CP-1 would not achieve protection at any time. The soil excavation, handling, and transportation
activities of Alternatives CP-2 and CP-3 may pose some potential risks to workers and nearby residents due to
uncontrolled emissions of VOCs and fugitive dust to the atmosphere. However, these potential risks would be
addressed through the use of standard construction techniques and personal safety equipment. Alternative CP-3
would pose slightly higher potential short-term risks to the community as a result of the need to truck
contaminated soil over public roadways to an offsite disposal location. Because some of the contaminated soil
is located in a wetland, actions would need to be taken with both CP-2 and CP-3 to minimize the temporary
impacts to this resource, followed by restoration. Long-term protection would be achieved by CP-2 and CP-3
after construction.

Implementability

Alternatives CP-1, CP-2 and CP-3 are all technically and administratively feasible. The no-action alternative
(CP-1) is the most implementable of the remedial alternatives for Cianci Property soil since it requires no
activities. Alternatives CP-2 and CP-3 would also require compliance state and federal wetland and floodplain
requirements. This is not expected to limit the implementability of this alternative.

Cost

A summary of the present worth cost for each Cianci Property soil remedial alternative follows. Detailed cost
estimates are in Tables 4-12, 4-15 and 4-18.
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Alternative Estimated Present Worth Cost
CP-1: No Action $0
CP-2: Culvert Removal, Capping, and Excavation
with Onsite Disposal $310,000
CP-3: Culvert Removal, Capping, and Excavation $730,000

with Offsite Disposal

5.3 Remedial Alternatives for Overburden NAPL Area

Overall Protection of Human Health and the Environment

All six ONOGU alternatives subject to detailed analysis, Alternative ONOGU-2: Hydraulic Displacement and
MNA,; Alternative ONOGU-3: Hydraulic Displacement and Enhanced Bioremediation; Alternative ONOGU-4:
Hydraulic Displacement, Chemical Oxidation and MNA; Alternative ONOGU-5: Thermal Treatment and MNA;
and Alternative ONOGU-6: Excavation and Off-site Disposal, would achieve cleanup objectives and would
provide overall protection of human health and the environment in the long term. They differ from each other in
the amount of NAPL mass that remains after implementation of the initial step(s) of the treatment train, and
what is left for degradation through natural processes. ONOGU-6 would result in the most complete removal of
the contaminated material in this portion of the site, but excavation poses potential significant risk to onsite
workers and the community which would have to be addressed. ONOGU-5 would reduce NAPL mass by an
estimated 95%, and ONOGU-4 by 95% to 99%. But ONOGU-4 would require managing a very large volume
of highly-reactive material on site, and ONOGU-5 is a highly-complex system that would require the capture
and treatment of contaminated vapors. The hydraulic displacement component of ONOGU-3 and ONOGU-2
would result in the reduction of NAPL mass by up to 44%, leaving more than half of the NAPL mass to be
addressed by enhanced bioremediation or MNA, which both require much longer durations of time to achieve
further reductions in contamination. Downward mobilization of NAPL during implementation of any of the
ONOGU alternatives would likely increase the amount of time to achieve cleanup objectives. Of these
alternatives, the risk for downward mobilization is greatest for ONOGU-5 and ONOGU-6. Alternative
ONOGU-1: No Action would not be protective of human health and the environment.

Compliance with ARARs

All of the ONOGU alternatives except the No Action alternative would comply with ARARs.

Long-Term Effectiveness and Permanence

Alternative ONOGU-6 would have the highest long-term effectiveness and permanence, in that it would result
in the permanent removal of the entire ONOGU media (NAPL and contaminated soil) from the site.
Alternatives ONOGU-2 through ONOGU-5 would have comparable long-term permanence. However the
magnitude of the residual risk that remains in the short term after active treatment takes places varies
considerably among the alternatives. Alternatives ONOGU-4 and ONOGU-5 would have comparatively the
greatest long-term effectiveness and permanence in the short term, as it is expected that they would remove at
least 95% of the NAPL mass during treatment. Impurities in the injected oxidant in ONOGU-4 could add
metals contamination to the subsurface that could exceed regulatory criteria, and that could become more mobile
under the reducing conditions associated with natural attenuation. Alternatives ONOGU-2 through ONOGU-5
would also include post-treatment groundwater monitoring (in support of either the MNA or enhanced
bioremediation components) and would require five-year reviews to determine protectiveness and effectiveness.
The No Action alternative, ONOGU-1, would not provide long-term effectiveness and permanence.
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Reduction of Toxicity, Mobility, or Volume through Treatment

All of the ONOGU alternatives except No Action (ONOGU-1) would ultimately achieve a similar level of
reduction of toxicity, mobility and volume through treatment. The mobility of contaminants in the Overburden
NAPL Area would be eliminated and the volume would be reduced at the completion of the hydraulic
displacement component of alternatives ONOGU-2 through ONOGU-4, and at the completion of the thermal
treatment component of alternative ONOGU-5. However, among the alternatives that rely on treatment, the
volume of contaminants addressed during the active treatment component of each alternative varies
considerably from up to 44% for ONOGU-2 to up to 99% for ONOGU-5 and ONOGU-6. The toxicity and
volume would be further reduced upon completion of the follow-on treatment steps (i.e., MNA, chemical
oxidation or enhanced bioremediation). In the short term, PCBs and/or metals may remain at concentrations
above cleanup levels after treatment with alternatives ONOGU-2 through ONOGU-5. However, their
concentrations are expected to meet cleanup levels in the long term as the solubility of PCBs (which are co-
located with the NAPL) decreases, and, metals stabilize with the removal of solvents from the subsurface.
Alternative ONOGU-6 would have the greatest reduction in contaminant toxicity, mobility and volume, through
excavation of contaminants and trucking to another location for disposal.

Short-Term Effectiveness

Alternative ONOGU-1 ranks highest in terms of short-term effectiveness, since there would be no short-term
risks posed to the community or onsite workers during implementation of the alternative, nor impacts to the
environment. Of the remaining ONOGU alternatives, all present potential risks to workers and the community
which would have to be addressed. Alternatives ONOGU-2 and ONOGU-3 present the smallest number of
issues which would have to be addressed. Alternative ONOGU-4 would present additional issues associated
with the transportation, handling and injection of large volumes of oxidant chemicals which would have to be
addressed. Alternatives ONOGU-5 and ONOGU-6 are both relatively complex alternatives. The potential for
escape of emissions during construction and operation, and/or the need to transport large quantities of
contaminated materials over public roadways through the community would need to be addressed under these
two remaining alternatives.

In terms of time until protection is achieved, ONOGU-6 achieves protection in the shortest period of time -- in
three to four years, after design and excavation. It is the only technology that does not rely on natural or
enhanced degradation processes to achieve protection. Because the remaining ONOGU alternatives do rely on
natural or enhanced degradation processes to achieve cleanup levels in the long term, they will be discussed in
terms of their relative abilities to remove virtually all (99%) of the NAPL mass. With no action taken to reduce
risk under ONOGU-1, natural degradation processes would reduce virtually all NAPL mass in 400 to 500 years.
The hydraulic displacement component of ONOGU-2 through ONOGU-4 is expected to remove up to 44% of
NAPL mass. With MNA added, ONOGU-2 would take an estimated 300 to 400 years to remove virtually all
NAPL mass. With enhanced biodegradation, ONOGU-3 would remove virtually all NAPL in 130 years if the
technology is able to reach degradation rates three times the current assumed rate, and 40 years if it can achieve
ten times the current assumed degradation rate. After chemical oxidation and MNA, ONOGU-4 would remove
virtually all NAPL mass in 50 to 150 years. ONOGU-5 will remove virtually all mass in 50 to 150 years if the
technology is able to remove 95% of the mass initially, 40 to 100 years if it removes 97%, and seven years if the
technology is able to attain a removal efficiency of 99%.

Implementability

Other than the No Action alternative, alternatives ONOGU-2 and ONOGU-3 would be the simplest to construct
and operate. However, the rate of recovery of pooled contaminants with hydraulic displacement, and, the ability
of enhanced biodegradation to significantly increase the current naturally-occurring degradation rate have a
greater uncertainty than the estimated rates of contaminant removal with the other ONOGU alternatives. The
initial construction requirements for alternative ONOGU-4 would be similar, although the chemical oxidation
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component would require the installation of additional wells and facilities for handling, mixing and injecting
oxidant into the subsurface. The application outlined in ONOGU-4 would be the largest use of oxidant to date
in an environmental remedial project. Alternative ONOGU-6 would be significantly more complex because of
the need to provide particulate and volatile emissions control, and it’s technical feasibility would depend on the
ability to coordinate and manage the transportation of a large volume of contaminated materials to the offsite
treatment and disposal facility. Finally, although thermal remedies have been successfully implemented at other
sites, ONOGU-5 would present some implementation issues because of the complex infrastructure and
engineering that would be needed to ensure the successful control of groundwater migration and the capture and
on-site treatment of recovered solvent vapors.

Cost

A summary of the present worth cost for each ONOGU remedial alternative follows. Detailed cost estimates are
in Tables 4-21, 4-24, 4-27, 4-30, 4-33 and 4-36.

Alternative Estimated Present Worth Cost
ONOGU-1: No Action $0
ONOGU-2: Hydraulic Displacement and MNA $6,190,000

ONOGU-3: Hydraulic Displacement and

Enhanced Bioremediation $9,640,000
ONOGU-4: Hydraulic Displacement, Chemical

Oxidation, and MNA $20,130,000
ONOGU-5: Thermal Treatment and MNA $17,660,000
ONOGU-6: Excavation and Offsite Disposal $39,970,000

5.4 Remedial Alternatives for the Overburden Groundwater

Overall Protection of Human Health and the Environment

Alternative OGW-2: Institutional Measures and MNA and Alternative OGW-3: Hydraulic Containment and
MNA provide overall protection of human health and the environment through the use of institutional controls
to prevent domestic use of groundwater, and, MNA to achieve cleanup objectives within a reasonable time
frame if an alternative other than No Action is selected for the Overburden NAPL Area. Alternative OGW-3
affords greater overall protectiveness because the hydraulic containment component prevents the groundwater
plume from spreading. Alternative OGW-1: No Action would not be protective.

Compliance with ARARs

Both alternatives OGW-2 and OGW-3 would comply with ARARs. Alternative OGW-1, No Action, would not
comply with ARARs.

Long-Term Effectiveness and Permanence

Provided an alternative for the Overburden NAPL Area that will achieve the cleanup objectives is selected, the
long-term effectiveness and permanence of alternatives OGW-2 and OGW-3 would be equivalent. Both would
restrict the use of groundwater through institutional controls, and use treatment (i.e., monitored in-situ natural
degradation processes) to destroy contaminants in groundwater to safe levels. Alternative OGW-3 would also
employ ex-situ treatment technologies to the contaminated groundwater extracted from the overburden aquifer,
Alternative OGW-1, No Action, provides neither long-term effectiveness nor permanence.
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If no action is taken in the Overburden NAPL Area, or, if the contingent overburden groundwater remedy,
OGW-4, is implemented, then alternative OGW-3 would provide a higher level of long-term effectiveness and
permanence when compared to the other OGW alternatives.

Reduction of Toxicity, Mobility, or Volume through Treatment

The MNA component of alternatives OGW-2 and OGW-3 would result in the permanent and irreversible
reduction of contaminant toxicity, mobility and volume through treatment, by the natural degradation processes
that occur in the subsurface. The hydraulic containment component in Alternative OGW-3 would provide
additional reduction in mobility of contaminants, and the NTCRA treatment system would be effective in
permanently reducing the toxicity and volume of contaminants in the extracted dissolved phase groundwater.
Alternative OGW-1 would not provide treatment for the reduction of the toxicity, mobility and volume of
contaminants in this area of the site above that which happens through natural degradation processes. However,
absent any monitoring or other activities to assess the progress of these processes, this reduction could not be
documented.

Short-Term Effectiveness

Alternative OGW-1 ranks highest in terms of short-term effectiveness, since there would be no short-term risks
posed to the community or onsite workers during implementation of the alternative, nor impacts to the
environment. Alternative OGW-2 and Alternative OGW-3 present few issues related to short-term risk to
workers, the community, and the environment. These issues can be addressed by standard construction
techniques and personal safety equipment.

In the short term, both OGW-2 and OGW-3 would provide protectiveness with the implementation of
institutional controls, which OGW-1 would not do. In the long term, all the OGW alternatives except
Alternative OGW-1 would likely achieve protection in an estimated 200 years. This could not be determined
under OGW-1 since there would be no monitoring. This estimate is based on the assumption that virtually all
(99%) of the NAPL has been removed from the Overburden NAPL Area.

Implementability

Alternatives OGW-1, OGW-2 and OGW-3 (as well as the contingent alternative OGW-4) would be readily
implementable. In all cases, the alternatives would be technically and administratively feasible.

Cost
A summary of the present worth cost for each overburden groundwater remedial alternative follows. The cost of

five-year reviews is included in the OGW alternatives. Detailed cost estimates are in Tables 4-39, 4-42 and
4-45,

Alternative Estimated Present Worth Cost
OGW-1: No Action $80,000
OGW-2: Institutional Measures and MNA $2,590,000
OGW-3: Hydraulic Containment and MNA $9,570,000

In addition, contingent Alternative OGW-4: Supplemental Containment has an estimated cost of $1;910.000
1,380,000 (see Table 4-48).
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5.5 Remedial Alternatives for NAPL in the Bedrock Groundwater Unit

Overall Protection of Human Health and the Environment

Alternative NBGU-2: Institutional Measures and MNA would provide the greatest protection of human health
and the environment when compared to Alternative NBGU-1: No Action which would not provide any
protection as waste material are neither eliminated, reduced nor controlled. Alternative NBGU-2 provides
overall protection through the use of institutional controls to prevent exposure to NAPL in the bedrock fractures
and in the bedrock matrix, and, uses MNA to restore groundwater quality to cleanup levels within a reasonable
time frame.

Compliance with ARARs

Alternative NBGU-1would not meet ARARs. Alternative NBGU-2 would comply with all ARARs.

Long-Term Effectiveness and Permanence

Because the No Action alternative (NBGU-1) would not involve any monitoring of the ongoing natural
attenuation processes within the Bedrock NAPL Area, the degree to which long-term effectiveness and
permanence of this alternative is achieved cannot be assessed. Alternative NBGU-2 would provide long-term
effectiveness by restricting the use of groundwater through institutional controls, and MNA to permanently
reduce contaminant concentrations.

Reduction of Toxicity, Mobility, or Volume through Treatment

Both alternatives NBGU-1 and NBGU-2 would result in the permanent reduction of contaminant toxicity,
mobility and volume through treatment, by the natural degradation processes that occur. However, alternative
NBGU-2 would allow for the continued monitoring of conditions to assess the progress of these mechanisms,
while the No Action alternative would not.

Short-Term Effectiveness

Implementation of either alternative NBGU-1 or NBGU-2 would not result in any significant short-term
exposure of onsite workers or the community to the chemical constituents present in the Bedrock NAPL Area.
Similarly, no short-term environmental impacts would be anticipated. Based on modeling of the rates of NAPL
dissolution, matrix diffusion and natural attenuation occurring within the Bedrock NAPL Area, the bedrock
plume should begin to decay within a period of 125 years and all bedrock groundwater should reach regulatory
standards within 225 years. Only Alternative NBGU-2 would provide for the ongoing monitoring of the natural
attenuation processes.

Implementability

Both alternatives NBGU-1 and NBGU-2 would be technically and administratively feasible. While alternative
NBGU-2 would require coordination for the implementation of the institutional controls component, this should
not prevent the implementation of this alternative.

Cost
As shown in Tables 4-51 and 4-54, there would be no cost associated with the No Action alternative.
Additionally, all costs of alternative NBGU-2 would be included with the costs of the remedial alternatives for

the Overburden Groundwater and/or the Bedrock Groundwater
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5.6 Remedial Alternatives for the Bedrock Groundwater Unit

Overall Protection of Human Health and the Environment

Alternative BGW-2: Institutional Measures and MNA and Alternative BGW-3: Hydraulic Containment and
MNA would provide overall protection of human health and the environment through the use of institutional
controls to prevent domestic use of groundwater, and MNA to achieve cleanup objectives within a reasonable
time frame if an alternative other than No Action is selected for the Overburden NAPL Area and Bedrock NAPL
Area. Alternative BGW-3 affords greater overall protectiveness because the hydraulic containment component
prevents the groundwater plume from spreading. Alternative BGW-1 would not be protective.

Compliance with ARARs

Both alternatives BGW-2 and BGW-3 would be comply with ARARs. Alternative BGW-1 would not comply
with ARARs.

Long-Term Effectiveness and Permanence

Provided alternatives for the Overburden NAPL Area and Bedrock NAPL Area that will achieve the cleanup
objectives are selected, Alternatives BGW-2 and BGW-3 would provide long term effectiveness by restricting
the use of groundwater through institutional controls and treatment (i.e., monitored in-situ natural degradation
processes) to destroy contaminants in groundwater to safe levels. Alternative BGW-3 would also employ ex-
situ treatment technologies to the contaminated groundwater extracted from the bedrock aquifer, Alternative
BGW-1, No Action, provides neither long-term effectiveness nor permanence.

If a combination of alternatives that do not achieve the cleanup objectives for the Bedrock NAPL Area is
selected, then alternative BGW-3 would provide a higher level of long-term effectiveness and permanence when
compared to the other BGW alternatives.

Reduction of Toxicity, Mobility, or Volume through Treatment

The MNA component of alternatives BGW-2 and BGW-3 would result in the permanent and irreversible
reduction of contaminant toxicity, mobility and volume through treatment, by the natural degradation processes
that occur in the subsurface. The hydraulic containment component in Alternative BGW-3 would provide
additional reduction in mobility of contaminants, and the NTCRA treatment system would be effective in
permanently reducing the toxicity and volume of contaminants in the extracted dissolved phase groundwater.
Alternative BGW-1 would not provide treatment for the reduction of the toxicity, mobility and volume of
contaminants in this area of the site above that which happens through natural degradation processes. However,
absent any monitoring or other activities to assess the progress of these processes, this reduction could not be
documented.

Short-Term Effectiveness

Alternative BGW-1 ranks highest in terms of short-term effectiveness, since there would be no short-term risks
posed to the community or onsite workers during implementation of the alternative, nor impacts to the
environment. Alternative BGW-2 and Alternative BGW-3 present few issues regarding risks to workers and the
community. These issues would be addressed by standard construction techniques and personal safety
equipment.

In the short term, both BGW-2 and BGW-3 would provide protectiveness with the implementation of
institutional controls, which BGW-1 would not do. In the long term, all the BGW alternatives except BGW-1,
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would likely achieve protection in an estimated 200 years. This could not be determined under BGW-1 since
there would be no monitoring.

Implementability

Alternatives BGW-1, BGW-2 and BGW-3 would be readily implementable. In all cases, the alternatives would
be technically and administratively feasible.

Cost

A summary of the present worth cost for each bedrock groundwater remedial alternative follows. Detailed cost
estimates are in Tables 4-57, 4-60 and 4-63.

Alternative Estimated Present Worth Cost
BGW-1: No Action $0
BGW-2: Institutional Measures and MNA $660,000
BGW-3: Hydraulic Containment and MNA $660,000
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ACL
AOC
ARAR
AST
AWQC
BGW
B&M
BBL
BEHP
BTEX
CAA
CAWQC
CERCLA
CH,
CL&P
CO;,
cocC
COPC
CT DEP
CVvoC
CWA
DCE
DEC
DHC
DNAPL
EE/CA
EISB
ELUR
ERA
ER-L
FS
GRA
GWPC
GWUVD
HASP
HI
HNUS
HQ

IMS
LDR
LNAPL
LTTD
MCL
MCLG
MNA
NAAQS
NAPL
NCP

alternate concentration limit
Administrative Order on Consent
applicable or relevant and appropriate requirement
aboveground storage tank

Ambient Water Quality Criteria
bedrock groundwater unit

Boston & Maine

Blasland, Bouck and Lee, Inc.

bis (2-ethylhexyl) phthalate

benzene, toluene, ethylbenzene, xylenes
Clean Air Act

chronic ambient water quality criteria

Comprehensive Environmental Response, Compensation and Liability Act

methane

Connecticut Light & Power

carbon dioxide

chemical of concern

chemical of potential concern

Connecticut Department of Environmental Protection
chlorinated volatile organic compound

Clean Water Act

dichloroethylene

risk-based Direct Exposure Criteria (CT DEP)
dehalococcoides

dense non-aqueous phase liquid

engineering evaluation/cost analysis
enhanced in situ biological treatment
Environmental Land Use Restrictions
ecological risk assessment

effects range - low

feasibility study

general response action

ground water protection criteria

Ground Water Use & Value Determination
Health and Safety Plan

hazard index

Halliburton NUS Environmental Corporation
hazard quotient

interim monitoring and sampling

RCRA Land Disposal Restrictions

light non-aqueous phase liquid

low temperature thermal desorption

RCRA Maximum Contaminant Level

RCRA Maximum Contaminant Level Goal
monitored natural attenuation

National Ambient Air Quality Standards
non-aqueous phase liquid

National Oil and Hazardous Substances Pollution Contingency Plan
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NBGU
NPDES
NPL
NTCRA
oGW
O&M
OIS
ONOGU
OSHA
PAH
PCB
PCE
PCR
PLFA
PMC
POTW
PMC

ppb
PPE

ppm
PRG
PRP
QA/QC
RA
RAGS
RAO
RCRA
RfD
RI
ROD
RSR
SAFE
SARA
SDWA
sIp
SITE
SOW
SRSNE
SVE
svoC
TAG
TBC
TCA
TCE
TCLP
TI
TSCA
TSDF
TEX
ucL
UCONN
USAF

NAPL in the Bedrock Groundwater Unit
National Pollutant Discharge Elimination System
National Priority List

non-time critical removal action

overburden groundwater unit

operation and maintenance

on-site ground-water interceptor system
observed NAPL in the Overburden Groundwater Unit
Occupational Safety and Health Administration
polycyclic aromatic hydrocarbon
polychlorinated biphenyl

tetrachloroethene

polymerase chain reaction

phospholipid fatty acid

pollutant mobility criteria

publicly owned treatment work

Pollutant Mobility Criteria (CT DEP)

part per billion

personal protective equipment

parts per million

preliminary remediation goal

potentially responsible party

quality assurance/quality control

risk assessment

risk assessment guidance (USEPA)

remedial action objective

Resource Conservation and Recovery Act
reference dose

remedial investigation

record of decision

Remediation Standard Regulations (CTDEP)
Southington Association for the Environment
Superfund Amendments and Reauthorization Act
Safe Drinking Water Act

state implementation plan

Superfund Innovative Technology Evaluation program
scope of work

Solvents Recovery Service of New England, Inc.
soil vapor extraction

semi-volatile organic compound

Technical Assistance Grant

“to be considered” criteria

trichloroethane

trichloroethylene

Toxicity Characteristic Leaching Procedure
technical impracticability

Toxic Substances Control Act

treatment storage and disposal facility

toluene, ethyl benzene, and xylenes

upper confidence limit

University of Connecticut

United States Air Force Center for Environmental Excellence

7-2



DRAFT

USEPA United States Environmental Protection Agency

USGS United States Geological Survey
UvOXx ultraviolet oxidation

VC vinyl chloride

VvOC volatile organic compound
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8. Glossary

Administrative Order On Consent (AOC): A legal agreement signed by EPA and an individual, business, or
other entity through which the violator agrees to pay for correction of violations, take the required corrective or
cleanup actions, or refrain from an activity. It describes the actions to be taken, may be subject to a comment
period, applies to civil actions, and can be enforced in court.

Applicable or Relevant and Appropriate Requirements (ARAR): Any state or federal statute that pertains to
protection of human life and the environment in addressing specific conditions or use of a particular cleanup
technology at a Superfund site.

Activated Carbon: A highly adsorbent form of carbon used to remove odors and toxic substances from liquid
or gaseous emissions. In waste treatment it is used to remove dissolved organic matter from waste water.

Aerobic Treatment: Process by which microbes decompose complex organic compounds in the presence of
oxygen and use the liberated energy for reproduction and growth.

Aeraobic: Life or processes that require, or are not destroyed by, the presence of oxygen.

Air Pollutant: Any substance in air that could, in high enough concentration, harm man, other animals,
vegetation, or material. Pollutants may include almost any natural or artificial composition of airborne matter
capable of being airborne. They may be in the form of solid particulates, liquid droplets, gases, or in
combination thereof. Generally they fall into two main groups: (1) those emitted directly from identifiable
sources and (2) those produced in the air by interaction between two or more primary pollutants, or by reaction
with normal atmospheric constituents, with or without photoactivation.

Air Pollution Control Device: Mechanism or equipment that cleans emissions generated by an incinerator by
removing pollutants that would otherwise be released to the atmosphere.

Air Stripper: A treatment system that removes volatile organic compounds (VOCs) from contaminated ground
water or surface water by forcing an air stream through the water and causing the compounds to evaporate.

Ambient Air: Any unconfined portion of the atmosphere: open air, surrounding air.
Anaerobic: A life or process that occurs in, or is not destroyed by, the absence of oxygen.

Aquifer: An underground geologic formation, or group of formations, containing usable amounts of ground
water that can supply wells and springs.

Attenuation: The process by which a compound is reduced in concentration over time, through absorption,
adsorption, degradation, dilution, and/or transformation.

Bacteria: Microscopic living organisms that can aid in pollution control by metabolizing organic matter in
media such as ground water, soil, oil spills, and sewage.

Bedrock: Any solid rock exposed at the surface of the earth or overlain by unconsolidated overburden soil.

Bedrock Groundwater (BGW): Groundwater and the fractured consolidated rock matrix that contain
contaminant concentrations exceeding acceptable risk levels or regulatory criteria.

8-1



DRAFT

Biodegradable: Capable of decomposing rapidly under natural conditions.
Biological Treatment: A treatment technology that uses bacteria to consume organic waste.

Bioremediation: Use of living organisms to clean up oil spills or remove other pollutants from soil, water or
wastewater; use of organisms such as non-harmful insects to remove agricultural pests or counteract diseases of
trees, plants, and garden soil.

Cap: A layer of clay, or other impermeable material installed over the top of a landfill or contaminated area of
soil to prevent entry of rainwater and minimize leaching of pollutants into ground water.

Carbon Adsorption: A treatment system that removes contaminants from ground water or surface water by
forcing it through tanks containing activated carbon treated to attract the contaminants.

Chlorinated Solvents: An organic solvent containing chlorine atoms, e.g., methylene chloride and 1,1,1-
trichloromethane, often used in aerosol spray containers and paint.

Chronic Toxicity: The capacity of a substance to cause long-term poisonous human health effects.

Cleanup: Actions taken to deal with a release or threat of release of a hazardous substance that could affect
humans and/or the environment. The term “cleanup” is sometimes used interchangeably with the terms
remedial action, removal action, response action, or corrective action.

CFR: Code of Federal Regulations

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA): (Commonly
known as Superfund) This law, enacted by Congress on December 11, 1980, created the Superfund program.
Specifically, CERCLA established prohibitions and requirements concerning closed and abandoned hazardous
waste sites; provided for liability of persons responsible for releases of hazardous waste at these sites; and
established a trust fund to provide for cleanup when no responsible party could be identified.

Consent Decree: A legal document, approved by a judge, that formalizes an agreement reached between EPA
and potentially responsible parties (PRPs) through which PRPs will conduct all or part of a cleanup action at a
Superfund site; cease or correct actions or processes that are polluting the environment; or otherwise comply
with EPA initiated regulatory enforcement actions to resolve the contamination at the Superfund site involved.

Contaminant: Any physical, chemical, biological, or radiological substance or matter that has an adverse effect
on air, water, or soil.

Dechlorination: Removal of chlorine from a substance by chemically replacing it with hydrogen or hydroxide
ions in order to detoxify a substance.

Dense Non-Aqueous Phase Liquid (DNAPL): A non-aqueous phase liquid (NAPL) that is more dense than
water and would tend to migrate below the water table.

Ecological Impact: The effect that a man-made or natural activity has on living organisms and the non-living
(abiotic) environment.

Ecological Risk Assessment: The application of a formal framework, analytical process, or model to estimate
the effects of human action(s) on a natural resource and to interpret the significance of those effects in light of
the uncertainties identified in each component of the assessment process. Such analysis includes initial hazard
identification, exposure and dose-response assessments, and risk characterization.
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Effluent: Wastewater, treated or untreated, that flows out of a treatment facility, sewer, or industrial outfall.
Generally refers to wastes discharged into surface waters.

Effluent Limitations: Restrictions established by a State or EPA on quantities, rates, and concentrations in
wastewater discharges.

Emission: Pollution discharged into the atmosphere from smokestacks, other vents, and surface areas of
commercial or industrial facilities; from residential chimneys; and from motor vehicle, locomotive, or aircraft
exhausts.

Exceedence: Concentration that is greater than the pollutant levels permitted by environmental protection
standards.

Ex-Situ: Moved from its original place; excavated; removed or recovered from the subsurface.

Feasibility Study: Analysis of the practicability of a proposal; e.g., a description and analysis of potential
cleanup alternatives for a site. The feasibility study usually recommends selection of a cost-effective
alternative. It usually starts as soon as the remedial investigation is underway; together, they are commonly
referred to as the “RI/FS”.

General Response Action (GRA): Actions identified/taken for each media of interest that will contain, treat or
remove potential health-threatening environmental events such as spills, sudden releases. GRAs are developed
to satisfy the remedial action objectives for the site.

Generator: A facility or mobile source that emits pollutants into the air or releases hazardous waste into water
or soil.

Ground Water: Water found beneath the earth=s surface that fills pores between materials such as sand, soil, or
gravel. In aquifers, ground water occurs in sufficient quantities that it can be used for drinking water, irrigation,
and other purposes.

Hazard Quotient (HQ): A value calculated during risk assessment of non-carcinogens that is equal to the
average intake (based on ingestion rate and exposure duration) divided by the reference dose. A HQ value
greater than 1 indicates that a calculated exposure is greater than the reference dose for a given constituent, and
that there may be some potential for health concerns.

Hazardous Waste: By-products of society that can pose a substantial or potential hazard to human health or the
environment when improperly managed. Possesses at least one of four characteristics (ignitability, corrosivity,
reactivity or toxicity), or appears on special EPA lists.

Hydraulic Gradient: In general, the direction of ground water flow due to changes in the depth of the water
table.

Infiltration: The penetration of water through the ground surface into sub-surface soil.
In-Situ: Remaining in original place.

Leachate: Water that collects contaminants as it trickles through waste (e.g. landfills), and may result in
hazardous substances entering surface water, ground water or soil.

Leaching: The process by which soluble constituents are dissolved and filtered through the soil by a percolating
fluid (e.g. rain water).
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Light Non-Aqueous Phase Liquid (LNAPL): A non-aqueous phase liquid (NAPL) that is less dense than
water and would tend to remain above the water table.

Maximum Contaminant Level (MCL): The maximum permissible level of a contaminant in water delivered to
any user of a public system. MCLs are enforceable standards.

Maximum Contaminant Level Goal (MCLG): Under the Safe Drinking Water Act (SDWA), a non-
enforceable concentration of a drinking water contaminant, set at the level at which no known or anticipated
adverse effects on human health occur and which allows an adequate safety margin. The MCLG is usually the
starting point for determining the regulated MCL.

Media: Specific environments- air, water, soil - which are the subject of regulatory concern and activities.
Mitigation: Measures taken to reduce adverse impacts on the environment.

Monitoring Wells: Wells drilled at specific locations on or off a hazardous waste site where ground water can
be sampled at selected depths and studied to determine the direction of ground water flow and the types and
amounts of contaminants present.

National Ambient Air Quality Standards (NAAQS): Standards established by EPA that apply to outside air
throughout the country.

National Oil and Hazardous Substances Contingency Plan (NCP): The federal regulation that guides
determination of the sites to be corrected under both the Superfund program and the program to prevent or
control spills into surface waters or elsewhere.

National Pollutant Discharge Elimination System (NPDES): A provision of the Clean Water Act which
prohibits discharge of pollutants into waters of the United States unless a permit is issued by EPA, a state, or,
where delegated, a tribal government on an Indian reservation.

National Priority List (NPL): EPA=s list of the most serious uncontrolled or abandoned hazardous waste sites
identified for possible long-term remedial action under Superfund. The list is based primarily on the score a site
receives from the Hazard Ranking System. EPA is required to update the NPL at least once per year. A site
must be on the NPL to receive money from the Superfund trust fund for remedial action.

Non-Aqueous Phase Liquid (NAPL): Contaminants that remain as the original bulk liquid in the subsurface
(also referred to as “free product™).

Non-Time Critical Removal Action (NTCRA): Non-emergency removal action that is conducted prior to
completion of the remedial investigation in an effort to expedite cleanup or containment of contaminated sites.
NTCRAs are often implemented where the complexity of the remedial investigation may require an extended
period of time to evaluate and determine the appropriate final remedial action.

Organic Compound: Animal or plant-produced substances containing mainly carbon, hydrogen, nitrogen, and
oxygen.

Outfall: The place where effluent is discharged into receiving waters.
Overburden: Unconsolidated rock and soil comprising the uppermost geologic formation above bedrock.

Overburden Groundwater: Groundwater and saturated soil that contain contaminant concentrations exceeding
acceptable risk levels or regulatory criteria.
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Oxidation: The addition of oxygen that breaks down organic waste or chemicals such as cyanides, and phenols
by bacterial and chemical means.

Particulates: Fine liquid or solid particles such as dust, smoke, mist, fumes, or smog, found in air or emissions.

Parts Per Billion (ppb)/Parts Per Million (ppm): Units commonly used to express contaminant ratios or
concentration, especially when defining the maximum permissible amount of a contaminant in water, land or air.

Permeability: The rate at which liquids pass through soil or other materials in a specified direction.

Personal Protective Equipment (PPE): Any equipment or clothing designed to shield or isolate individuals
from the chemical, physical, and biologic hazards that may be encountered at a hazardous waste site. PPE
should appropriately protect the respiratory system, skin, eyes, face, hands, feet, head, body, and hearing.

Phytoremediation: An in-situ remediation technique that uses plants to remove, stabilize, and destroy
contaminants in soil and sediment.

Plume: A visible or measurable discharge of a contaminant from a given point of origin (e.g., dissolved phase
contamination in groundwater, downgradient from the initial release or spill).

Potentially Responsible Party (PRP): Any individual or company-including owners, operators, transporters or
generators-potentially responsible for, or contributing to a spill or other contamination at a Superfund site.
Whenever possible, through administrative and legal actions, EPA requires PRPs to clean up hazardous sites
they have contaminated.

Preliminary Remediation Goals (PRGs): Chemical-specific, numeric cleanup criteria for each environmental
media that provide the basis for development and comparison of remedial alternatives and the framework to
evaluate the relative effectiveness of each respective alternative.

Publicly Owned Treatment Works (POTW): A waste-treatment works owned by a state, unit of local
government, or Indian tribe, usually designed to treat domestic wastewater.

Quality Assurance/Quality Control (QA/QC): A system of procedures, checks, audits, and corrective actions
to ensure that all work is of the highest achievable quality.

Record of Decision (ROD): A public document that explains which cleanup alternative(s) will be used at
National Priority List sites.

Reference Dose (RfD): The concentration of a chemical known to cause health problems; also referred to as the
ADD, or acceptable daily intake.

Release: Any spilling, leaking, pumping, pouring, emitting, emptying, discharging, injecting, escaping,
leaching, dumping, or disposing into the environment of a hazardous or toxic chemical or extremely hazardous
substance.

Remedial Action (RA): The actual construction or implementation phase of a Superfund site cleanup that
follows remedial design.

Remedial Action Objective (RAO): Remedial action objectives specify media-specific or site-specific goals
for the protection of human health and the environment.
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Remedial Design: The phase of remedial action that follows the remedial investigation/feasibility study and
includes development of engineering drawings and specifications for a site cleanup.

Remedial Investigation (RI1): An in-depth study designed to gather data needed to determine the nature and
extent of contamination at a Superfund site; establish site cleanup criteria; identify preliminary alternatives for
remedial action; and support technical and cost analyses of alternatives. The remedial investigation is usually
done with the feasibility study. Together they are usually referred to as the “RI/FS”.

Remediation: Cleanup or other methods used to remove or contain a toxic spill or hazardous materials from a
Superfund site.

Removal Action: Short-term immediate actions taken to address releases of hazardous substances that require
expedited response.

Residual: Amount of a pollutant remaining in the environment after a natural or technological process has taken
place, e.g., the particulates remaining in air after it passes through a scrubbing or other process.

Resource Conservation and Recovery Act (RCRA): A law enacted in 1976 to protect the quality of ground
water, surface water, air and land from contamination by solid waste. It established the first comprehensive
federal regulatory program for controlling hazardous waste and provided grants and technical assistance to
States to help improve their waste management techniques.

Risk: A measure of the probability that damage to life, health, property, and/or the environment will occur as a
result of a given hazard.

Risk Assessment: Qualitative and quantitative evaluation of the risk posed to human health and/or the
environment by the actual or potential presence and/or use of specific pollutants.

State Implementation Plans (SIP): EPA-approved state plans for the establishment, regulation, and
enforcement of air pollution standards.

Superfund: The program operated under the legislative authority of CERCLA and SARA that funds and carries
out EPA solid waste emergency and long-term removal and remedial activities. These activities include
establishing the National Priorities List, investigating sites for inclusion on the list, determining their priority,
and conducting and/or supervising cleanup and other remedial actions.

Superfund Amendments and Reauthorization Act (SARA): Legislation that amended the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) on October 17, 1986. SARA reflected
EPA’s experience in administering the complex Superfund program during its first six years and made several
important changes and additions to the program. SARA stressed the importance of permanent remedies and
innovative treatment technologies; required Superfund actions to consider the standards and requirements found
in other State and Federal environmental laws and regulations; provided new enforcement authorities and
settlement tools; increased State involvement; increased the focus on human health problems; encouraged
greater citizen participation; and increased the size of the Trust Fund to $8.5 billion.

Surface Water: All water naturally open to the atmosphere (rivers, lakes, reservoirs, ponds, streams,
impoundments, seas, estuaries, etc.) and all springs, wells, or other collectors directly influenced by surface
water.

Technical Assistance Grant (TAG): As part of the Superfund program, Technical Assistance Grants of up to
$50,000 are provided to citizens’ groups to obtain assistance in interpreting information related to cleanups at
Superfund sites or those proposed for the National Priorities List. Grants are used by such groups to hire
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technical advisors to help them understand the site-related technical information for the duration of response
activities.

Toxic Pollutants: Materials that cause death, disease, or birth defects in organisms that ingest or absorb them.
The quantities and exposures necessary to cause these effects can vary widely.

Toxic Substance: A chemical or mixture that may present an unreasonable risk of injury to health or the
environment.

Treatability Studies: Tests of potential cleanup technologies conducted in a laboratory.

Treatment, Storage, and Disposal Facility (TSDF): Site where a hazardous substance is treated, stored, or
disposed of. TSDFs are regulated by EPA and states under RCRA.

Trial Burn: An incinerator test in which emissions are monitored for the presence of specific organic
compounds, particulates, and hydrogen chloride.

Unsaturated Zone: The area below ground surface and above the water table where soil pores are not fully
saturated, although some water may be present.

Vadose Zone: The unsaturated zone.

Variance: Government permission for a delay or exception in the application of a given law, ordinance, or
regulation.

Volatile: Any substance that evaporates readily.

Volatile Organic Compound (VOC): Any organic compound that is characterized by being highly mobile in
ground water and tends to readily volatilize or evaporate into the atmosphere.

Wastewater: The spent or used water from a home, community, farm, or industry that contains dissolved or
suspended matter.

Water Quality Criteria: Levels of water quality expected for its designated use. Criteria are based on specific
levels of pollutants that would make the water harmful if used for drinking, swimming, farming, fish production,
or industrial processes.

Water Table: The level of ground water.

Wetlands: An area that is saturated by surface or ground water with vegetation adapted for life under those soil
conditions, as swamps, bogs, fens, marshes, and estuaries.



5/25/2005

Summary of Chemicals of Potential Concern in Ground Water, Soil and Sediment

Table 1-1a
SRSNE Superfund Site
Feasibility Study

Chemical Constituent

Overburdern and Bedrock Groundwater (a)

1,1,1-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2-Dichloroethane (b)
1,2-Dichlorethene,total
2-Butanone
4-Methyl-2-pentanone
4-Methylphenol
Acetone

Aroclor 1254 (b)
Aroclor 1260 (c)
Arsenic

Barium

Benzene

Cadmium

Carbon tetrachloride (b)
Chlorobenzene
Chloroethane
Chromium
cis-1,2-Dichloroethene
Copper (b)
Ethylbenzene

Lead

Manganese

Methylene chloride
Nickel (b)
Tetrachloroethene
Tetrahydrofuran
Thallium (b)

Toluene

trans-1,2-Dichloroethene

Trichloroethene
Vanadium
Vinyl chloride
Xylenes, total

SRSNE Table 1-1

Page 1 of 2
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Table 1-1a
SRSNE Superfund Site
Feasibility Study

Summary of Chemicals of Potential Concern in Ground Water, Soil and Sediment

Chemical Constituent

Soil (d )

Aroclor 1254
Aroclor-1016
Aroclor-1260
Arsenic
Benzo(a)pyrene
bis(2-Ethylhexyl)phthalate
Cadmium

Lead
2,3,7,8-TCDD (e)
2,3,7,8-TCDF (e)
Tetrachloroethene
Trichloroethene
Vinyl chloride

Wetland Soil (f)

Total PCB

Notes:
(a) Chemicals of potential concern in overburden and bedrock groundwater from the Operations
Avrea contributing to a cancer risk level greater than 1 x 107 and/or
a hazard quotient of 1 (SRSNE Risk Assessment Update, April 2005).
(b) Chemicals of potential concern in bedrock groundwater only.
(c) Chemicals of potential concern in overburden groundwater only.
(d) Chemicals of potential concern in soils of the North and/or South Cianci Properties,
and/or the Operations Area/Railroad Gradient contributing to a cancer risk level greater
than 1 x 10°® and/or a hazard quotient of 1 (SRSNE Risk Assessment Update, April 2005).
(e) Although individual dioxin and furan congeners are present in soils of the Operations Area/Railroad
Gradient at cancer risk levels greater than 1 x 108, not all dioxin and furan congeners are
listed in this table. As described in Table 2-5, remediation goals will be derived for 2,3,7,8-TCDD on a
TEQ-basis and not for individual dioxin and furan congeners.

(f) PCBs are the only COPC for wetland soil (based on potential ecological risk) (See Section 2.3 of the FS).

SRSNE Table 1-1 Page 2 of 2
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Table 1-1b
SRSNE Superfund Site
Feasibility Study

Summary of Substances in Groundwater and Soil that Exceed Connecticut Remediation Standards (CT RSRs

Groundwater
Protection Criteria
Background for GA and GAA USEPA MCLs and
Chemical Constituent* (ug/L) Areas (ug/L) Non-Zero MCLGs (ug/L)
IGroundwater
\VOCs
1,1,1,2-Tetrachloroethane 1 1 NA
1,1,1-Trichloroethane 1 200 200
1,1,2-Trichloroethane 1 5 5
1,1-Dichloroethane 1 70 NA
1,1-Dichloroethene 1 7 7
1,2-Dibromo-3-chloropropane NA NA 0.2
1,2-Dichlorobenzene 1 600 600
1,2-Dichloroethane 1 1 5
1,2-Dichloroethene, Total 2 NA NA
1,4-Dichlorobenzene 1 75 75
2-Butanone 5 400 NA
2-Hexanone 5 NA NA
4-Methyl-2-pentanone 5 350 NA
/Acetone 5 700 NA
Benzene 1 1 5
Bromomethane 1 9.8 NA
Carbon disulfide 1 700 NA
Carbon tetrachloride 1 5 5
Chlorobenzene 1 100 100
Chloroethane 1 NA NA
Chloroform 1 6 100
Chloromethane 1 27 NA
cis-1,2-Dichloroethene 1 70 70
Ethylbenzene 1 700 700
Methylene chloride 2 5 5
Styrene 1 100 100
Tetrachloroethene 1 5 5
Tetrahydrofuran 1 NA NA
Toluene 1 1000 1000
trans-1,2-Dichloroethene 1 100 100
trans-1,3-Dichloropropene NA 0.5 NA
Trichloroethene 1 5 5
\Vinyl chloride 1 2 2
Xylenes, Total 2 530 10000
SVOCs
1,2,4-Trichlorobenzene 2 70 70
2,4-Dimethylphenol 10 140 NA
2-Methylphenol 10 350 NA
4-Methylphenol 10 35 NA
Benzoic Acid 10 50000 NA
bis(2-Ethylhexyl)phthalate 10 2 6
Di-n-butyl phthalate 10 700 NA
Di-n-octyl phthalate 10 100 NA
Hexachlorobutadiene NA 0.45 NA
Isophorone 10 37 NA
Naphthalene 1 280 NA
Phenol 10 4000 NA
PCBs
/Aroclor-1254 1 NA 0.5
/Aroclor-1260 1 NA 0.5
Inorganics
Aluminum NA NA 50
/Antimony NA 6 6
IArsenic NA 50 50
Barium NA 1000 2000
Beryllium NA 4 4
Cadmium NA 5 5
Chromium NA 50 100
Cobalt NA 10 NA
Copper NA 1300 1300
Iron NA NA 300
Lead NA 15 15
Manganese NA NA 50
Nickel NA 100 100
Silver NA 36 100
Thallium NA 5 2
\Vanadium NA 50 NA
Zinc NA 5000 5000
Misc.
4,4'-DDD 0.1 0.15 NA
Aldrin 0.05 NA NA
Ethanol 1000 NA NA
Isopropanol 1000 NA NA
Methanol 1000 NA NA
Sec-Butanol 1000 NA NA
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Table 1-1b

SRSNE Superfund Site

Feasibility Study

Summary of Substances in Groundwater and Soil that Exceed Connecticut Remediation Standards (CT RSRs

Residential Direct GA, GAA Pollutant
Background Exposure Criteria Mobility Criteria

Chemical Constituent? (mg/kg) (mg/kg) (mg/kg)
Soil
\VOCs
1,1,1-Trichloroethane NA 500 4
1,1,2,2-Tetrachloroethane NA 31 0.01
1,1,2-Trichloroethane NA 11 0.1
1,1-Dichloroethane NA 500 1.4
1,1-Dichloroethene NA 1 0.14
1,2-Dichloroethene, Total NA 500 14
1,2-Dichloropropane NA 9 0.1
2-Butanone NA 500 8
4-Methyl-2-pentanone NA 500 7
/Acetone NA 500 14
Benzene NA 21 0.02
(Carbon tetrachloride NA 4.7 0.1
Chlorobenzene NA 500 2
IChlorodibromomethane NA 73 0.01
Chloroform NA 100 0.12
Ethylbenzene NA 500 10.1
Methylene chloride NA 82 0.1
Styrene NA 500 2
Tetrachloroethene NA 12 0.1
Toluene NA 500 20
Trichloroethene NA 56 0.1
\Vinyl chloride NA 0.32 0.04
Xylenes, Total NA 500 19.5
SVOCs
2-Methylnaphthalene NA 474 0.98
4-Chloroaniline NA 270 1
4-Methylphenol NA 340 0.7
Benzo(a)anthracene NA 1 1
Benzo(a)pyrene NA 1 1
Benzo(b)fluoranthene NA 1 1
Benzo(k)fluoranthene NA 8.4 1
bis(2-Ethylhexyl)phthalate NA 44 1
IChrysene NA 84 1
Dibenzofuran NA 270 1
Di-n-butyl phthalate NA 1000 14
Di-n-octyl phthalate NA 1000 2
Fluoranthene NA 1000 5.6
Indeno(1,2,3-cd)pyrene NA 1 1
Phenanthrene NA 1000 4
Pyrene NA 1000 4
PCBs
PCBs, Total NA 1 0.0005*
Inorganics
/Antimony TBD 27 0.006*
Arsenic TBD 10 0.05*
Beryllium TBD 2 0.004*
Cadmium TBD 34 0.005*
IChromium TBD 100 0.05*
Lead TBD 500 0.015*
Manganese TBD 1600 NA
Inorganics (TCLP) (mg/L)
Barium NA NA 1
Lead NA NA 0.015
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Table 1-1b
SRSNE Superfund Site
Feasibility Study

Summary of Substances in Groundwater and Soil that Exceed Connecticut Remediation Standards (CT RSRs)

Notes:

1.

5/25/2005

CT Remediation Standards Regulation requires that "Remediation of groundwater in a GA area shall result in reduction of each substance
therein to a concentration equal to or less than the background concentration for groundwater of such substance ..."

(RCSA 22a-133k-3(a)(2)). At the SRSNE site, VOCs have not been detected in the background groundwater. In that case,

CT DEP's cleanup goal for VOCs defaults to the method detection level. Metals, however, are present in the background

groundwater. Background levels for metals will be established based on ongoing field sampling and laboratory analyses.

. CT Remediation Standards Regulation requires, for any substance that does not have a DEC or PMC listed in Appendices

A and B of the CT RSRs, or in subsequent lists of DEC and PMC approved for use at all sites in CT (lists dated April 30, 1999,
March 29, 2001 and November 15, 2004), an application with proposed DEC and PMC for such unlisted substance must be
presented to the Commissioner of the CT DEP for Approval according to the procedures required in RCSA 22a-133k-2(b)(4) and -2(c)(5).
The approved criteria, which may be more stringent than federal cleanup levels established for this site, become CT DEP's cleanup
criteria for those substances at the SRSNE site.
* For inorganics and PCBs, the Pollutant Mobility Criteria is reported in units of mg/L leachate. Inorganics listed above
(and measured in soil in units of mg/kg) are identified as exceeding CT RSRs if the maximum concentration is greater
than the CT DEC Direct Contact Exposure Criteria.
NA = not applicable TBD = to be determined
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Table 2-1
SRSNE Superfund Site
Feasibility Study

Potential Chemical-Specific ARARs and TBCs

Draft

state of Connecticut.

Regulatory Level Requirement Status Requirement Synopsis R1 Work Plan Considerations
Safe Drinking Water Act Relevant and Establishes primary drinking water regulations, goals The SDWA MCLs, along with Connecticut standards and
(SDWA) Maximum Appropriate and contaminant concentration standards for public guidance values, will be used during the evaluation of
Contaminant Levels (MCLs) drinking water systems. target cleanup levels.
Federal -
and Non-zero Maximum
Contaminant Level Goals
(MCLGs)
Remediation Standard Applicable Provides soil, surface water, and groundwater This ARAR would be considered during the development
State of Connecticut Regulations concentration standards for remedial activities in the of target cleanup levels for soil and groundwater at the Site.
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Table 2-2
SRSNE Superfund Site
Feasibility Study

Potential Location-Specific ARARs and TBCs

Draft

State of Connecticut

Inland Wetlands and
Watercourses Regulation
(CGS 22a-36 through 45)

inland wetlands involving removal or deposition of
material or any obstruction, construction, alteration or
pollution of such wetlands.

Regulatory Level Requirement Status Requirement Synopsis FS Considerations

Fish and Wildlife Relevant and This regulation requires that any federal agency that During the identification, screening, and evaluation of

Coordination Act (16 U.S.C. Appropriate proposes to modify a body of water must consult with remedial alternatives in the FS, the effects of potential

661) the U.S. Fish and Wildlife Service. remedial actions on streams and wetlands will be
evaluated. If an alternative modifies a body of water or
potentially affects fish or wildlife, the U.S. Fish and
Wildlife Service will be consulted.

RCRA Location Standards Applicable This regulation outlines the requirements for A facility located on a 100-year floodplain must be

(40 CFR 264.18) constructing a RCRA facility on a 100-year floodplain. | designed, constructed, operated, and maintained to prevent
washout of any hazardous waste by a 100-year flood,
unless waste may be safely removed before floodwater can
reach the facility or no adverse effects on human health

Federal and the environment would result if washout occurred.

Clean Water Act (CWA) - Applicable These rules regulate the discharge of dredge and fill During the evaluation of remedial alternatives in the FS,

Discharge to waters of the materials in wetlands and navigable waters. Such consideration will be given to minimizing potential

United States, Section 404 discharges are not allowed if practicable alternatives discharge to wetlands. Alternatives would meet

(40 CFR 230; 33 CFR 320- are available. substantive requirements for dredging/filling into U.S.

323) waters, including wetlands.

Protection of Wetlands To Be Federal agencies are required to avoid construction in Potential actions in wetland areas must be evaluated to

Executive Order (E.O. 11990) | Considered wetlands if there is a practicable alternative. determine if there is a practicable alternative that is
protective.

Floodplain Management To Be Federal agencies are required to avoid any action in a Potential actions in floodplains must be evaluated to

Executive Order (E.O. 11988) | Considered floodplain if there is a practicable alternative. determine if there is a practicable alternative that is
protective.

Surface Water and Wetlands - | Applicable This regulation regulates activities within or affecting During evaluation of remedial alternatives in the FS, the

potential to removes of deposit material, obstruct,
construct, alter or pollute wetlands would require
compliance with the requirements of this rule.
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Table 2-3
SRSNE Superfund Site
Feasibility Study

Potential Action-Specific ARARs and TBCs

Draft

Regulatory Level Requirement

Status

Requirement Synopsis

FS Plan Considerations

Federal Statues administered

Connecticut

incorporated by reference.

Federal through state regulations
Hazardous Waste Relevant and Remedial alternatives requiring disposal of solid waste
Management: Generator and Appropriate would comply with the listing and identification
Handler Requirements, requirements of this potential ARAR.
Listing and Identification
(RSCA §22a-449(c)-100 to
101)
Hazardous Waste Relevantand | This section of the rule establishes standards for Remedial alternatives generating treatment residues (spent
Management: Generator Appropriate various classes of generators. The standards of 40CFR | filtration residue and activated carbon) that fail hazardous
Standards (RSCA §22a- 262 are incorporated by reference. characteristic tests, would meet the substantive requirements
449(c)-102) of this potential ARAR.
Hazardous Waste Applicable This section of the rule establishes standards for Remedial alternatives requiring treatment, storage or disposal
Management: Treatment, treatment, storage, and disposal facilities, including of soil or groundwater would comply with this potential
Storage and Disposal Facility requirements for general waste analysis, security ARAR.
Standards (RCSA §22a- measures, inspections, and training; safety equipment
449(c)-102) and spill control; emergency procedures to be used
following explosions, fires, etc; and specific
requirements for closure and post-closure of hazardous
State of waste facilities. The standards of 40 CFR 264-are

Hazardous Waste
Management: Interim Status
Standards for TSDF (RCSA
§22a-449(c)-105)

Relevant and
Appropriate

This regulation outlines the requirements for TSD
Facilities during interim status. It establishes the
requirements for storing hazardous waste in piles on-
site during remedy implementation activities. The
standards of 40 CFR 265 are incorporated by
reference.

Remedial alternatives that require stockpiling of excavated
soil/sediment would comply with the requirement of this
potential ARAR, including protection from wind,
containment, response action plan, monitoring and
inspection, etc.

Hazardous Waste
Management: Land Disposal
Restrictions (RCSA §22a-
449(c)-108)

Relevant and
Appropriate

This regulation identifies hazardous wastes that are
restricted from land disposal and defines those limited
circumstances under which an otherwise prohibited
waste may continue to be land disposed. The standards
of 40 CFR 268 are incorporated by reference.

Remedial alternatives that require on-site disposal of soil or
sediment would comply with the requirements of this
potential ARAR.

Disposition of PCBs (CGS
22a-467)

Relevant and
Appropriate

This regulation establishes prohibitions of, and
requirements for the disposal, storage, and marking of
PCBs and PCB waste. The standard requires the
handling of OCB waste to be consistent with the Toxic
Substances Control Act (TSCA) listed at 40 CFR 761.

Remedial Alternatives requiring on-site disposal of PCB
contaminated soil would comply with this potential ARAR.

6/10/2004
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Table 2-3 (Continued)
SRSNE Superfund Site
Feasibility Study

Potential Action-Specific ARARs and TBCs

Draft

(RCSA §22a-174-18)

dusts from stationary sources.

Regulatory Level Requirement Status Requirement Synopsis FS Plan Considerations
Air Pollution Control: Control | Applicable This regulation details the permit requirements to Remedial alternatives requiring excavation activities would
of Particulate Matter (RCSA construct and to operate specified types of emission comply with emission standards of this potential ARAR to
§22a-174-1t0 33) sources and contain emission standards that must be control fugitive dust from excavation activities and waste
met. Pollutant abatement controls maybe required. piles with dust control measures.
Specific standards pertain to fugitive dust (18b).
Water Quality Standards Applicable The Connecticut Water Quality Standards establish Remedial alternatives involving extraction of surface and
(CGS 22a-426) specific numeric criteria, designated uses, and anti- groundwater would be treated in a manner that is consistent
degradation policies fro groundwater and surface with the anti-degradation policy that would meet the
water. The standards provide criteria for maintaining requirements of this ARAR.
the quality of surface waters through limitations on
point source discharges and implementation of
reasonable controls or best management practices.
Water Pollution Control: Applicable This rule prohibits discharge to waters of the state Remedial alternatives resulting in point source discharge(s)
Connecticut Discharge Permit without a permit; and establishes the permitting would be permitted in accordance with this potential ARAR.
Regulations (RSCA §22a- requirements and criteria for water discharge to surface
State of 430-1to 8) water, groundwater and POTW.
Connecticut (cont.) Control of Noise ( RCSA Applicable These regulations establish allowable noise levels; and Remedial alternatives involving construction activities would
§22a-69-1) would apply to construction activities at the site. comply with noise restrictions specified by this potential
ARAR.
Control of Particulate Matter Applicable This regulation governs visible emissions and fugitive This potential ARAR would apply to remedial alternatives

requiring on-site treatment of soil or groundwater.

Control of Organic
Compound Emissions (RCSA
§22a-174-20)

Relevant and
Appropriate

This requirement regulates the storage of VOCs and
specifies the air emission controls required if a storage
tank of 250 gallons or greater is used, or the VOC has
a vapor pressure of 1.5 psi or greater.

This potential ARAR would apply to remedial alternatives
requiring on-site treatment of groundwater.

Connecticut Water Quality

Relevant and

These standards provide criteria for maintaining the

Groundwater treated on-site and discharged to surface water

Standards (CGS 22a-426) Appropriate quality of surface waters through limitations on point would be required to comply with these standards.
source discharges and implementation of reasonable
controls or best managed practices (BMP).
Connecticut Discharge Permit | Applicable These regulations provide specific effluent limitations Groundwater treated on-site and discharged to a surface
Regulations (22a-430-1 to 8) for a given discharge. water will need to comply with the substantive requirements
of these regulations.
Criteria, OSWER Directive 9355.8-28, | To be Guidance regarding use of air emission controls at This guidance will be used to develop air emission controls if
Advisories, Air Stripper Control Considered CERCLA sites. an alternative requiring emissions is selected.
Guidance Guidance

5/25/05
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TABLE 2-4
SRSNE Superfund Site
Feasibility Study

Summary of Principal Threats

Medium of Concern

Contaminants of Concern

Threat/Pathway

Operations Area/
Railroad Soil

VOCs, PCBs, TCDD,
PCDF, metals

Human Health Threat

Direct exposure (contact, ingestion — risks in 1 to
3 E-04 range, HI of 2E+00 to 2E+01),
concentrations exceed CT RSRs. Principal
Threat - highly toxic, poses risks > 1E-03.

Leaching of VOCs to groundwater will result in
contaminant concentrations exceeding MCLs
and CT groundwater RSRs, posing potential
human health risks. Principal Threat — source
material, soil contaminants are mobile.

Threat to the Environment

VOCs leaching to groundwater will degrade
groundwater quality and will migrate in the
aquifer, and VOCs in groundwater pose potential
human health risks. Principal Threat — highly
mobile contaminants in source material that will
result in highly toxic groundwater.

Cianci Property Soil

AS, Cd, Mn,
Benzo(a)pyrene

Human Health Threat

Direct exposure (contact, ingestion, inhalation —
risks in 1.5E-05 to 1E-07 range, HI of 2E-03 to
1E+00), SVOC concentrations exceed CT RSRs.
Not a Principal Threat.

Threat to the Environment
None Noted. Not a Principal Threat.

PCBs and phthalates

Human Health Threat

No excess risk associated with potential
exposure to contaminated soil and sediments.
Not a Principal Threat.

Threat to the Environment

Residual PCBs and phthalates in sediments
exceed ecological risk screening levels. Not a
Principal Threat.

Overburden NAPL
Area

Separate-phase VOCs and
other organic compounds
dissolved in NAPL (e.g.,
PCBs)

Human Health Threat

No direct exposure, but NAPLs are a continuing
source of groundwater contamination that could
result in potential human health exposures.
Principal Threat — source material, highly
mobile contaminants that will result in highly
toxic groundwater.

Threat to the Environment

NAPLSs are contaminant sources that continue to
degrade groundwater quality and could migrate
and expand the plume size and extent, resulting
in excess human health threat. Principal Threat
— source material, highly mobile constituents
that will result in highly toxic groundwater.
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Draft

TABLE 2-4
SRSNE Superfund Site
Feasibility Study

Summary of Principal Threats

Medium of Concern

Contaminants of Concern

Threat/Pathway

Overburden
Groundwater

Agueous-phase and
adsorbed VOCs and metals

Human Health Threat

Direct exposure (contact, ingestion, inhalation —
risks in 3E-01 range), concentrations exceed
MCLs and CT RSRs. Although causes excess
risk and is mobile, by definition Not a Principal
Threat.

Threat to the Environment

Contaminated groundwater could continue to
migrate downgradient of source area. By
definition Not a Principal Threat.

Bedrock NAPL Area

Separate-phase VOCs and
other organic compounds
sorbed in NAPL (e.g.,
PCBs).

Human Health Threat

No direct exposure, but NAPLSs are a continuing
source of groundwater contamination that could
result in potential human health exposures.
NAPL that becomes mobilized could result in
increased contamination of the bedrock aquifer
unit. Principal Threat — source material, highly
mobile contaminants that will result in highly
toxic groundwater.

Threat to the Environment

NAPLs are contaminant sources that continue to
degrade groundwater quality and could migrate
and expand the plume size and extent, resulting
in excess human health threat. Principal Threat
— source material, highly mobile constituents
that will result in highly toxic groundwater.

Bedrock Groundwater

Agueous-phase and
adsorbed VOCs, PCBs and
metals

Human Health Threat

Direct exposure (contact, ingestion, inhalation —
risks in 3E-01 range), concentrations exceed
MCLs and CT RSRs. Although causes excess
risk and is mobile, by definition Not a Principal
Threat.

Threat to the Environment

Contaminated groundwater could continue to
migrate downgradient of source area. By
definition Not a Principal Threat.
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Table 2-5a

Potential Soil Preliminary Remediation Goals
Solvents Recovery System of New England, Inc.

Draft

Soil Contaminants of Potential Concern

1

Risk Information

2

Potential Preliminary Remediation Goals (PRGs)

CT RSRs Risk-Based Value °
Non-cancer
CAS Registry Number Chemical Name Cancer Class® | RME Risk * Target Endpoint 5 Hazard © DEC ’ CTPMC 8 Cancer Non-Cancer
11097691 Aroclor 1254 B2 5.00E-05 immune system 1.00E+01 10 (0.0005) 0.22 1.1
12674112|Aroclor 1260* B2 2.E-05 - NA ' ) 0.22 -
7440382 Arsenic A 1.E-05 skin 2.2E-01 10 (0.05) 0.39 22
50328|Benzo(a)pyrene B2 6.E-06 - NA 1.0 1.00 0.062 --
117817|bis(2-Ethylhexyl)phthalate B2 3.E-06 liver 8.0E-02 44 1.00 35 1200
7440439|Cadmium *° B1 NA kidney 8.0E+00 34 (0.005) -- 69
7439-92-1Lead B2 NA neuro/developmental NA 500 (0.015) - 400 ®
1746016|2,3,7,8-TCDD-TEQ™ B2 0.000077 ** - NA NA NA 0.0000039 * -
127184|Tetrachloroethene - 1.E-03 liver 2.0E+00 12 0.10 0.48 38
79016|Trichloroethene® - 3.E-04 - NA 56 0.10 0.053 16
75014]Vinyl chloride™ A 4.E-06 liver 2.3E-03 0.32 0.04 0.090 39

Notes:

Units for potential PRGs are in mg/kg with the exception of CT PMC value for PCBs, arsenic, lead and cadmium which are reported as mg/L leachate.

1
2
3
4
5
6
7
8

concentrations, in unit of mg/L). Leachate must be obtained using either SPLP or TCLP methods.

9. Region 9 PRGs for residential soil [based on a 1 x 10 excess lifetime cancer risk and/or a hazard quotient of 1].

Assessment Update (Appendix J)]. Region 9 values for trichloroethene, tetrachloroethene and vinyl chloride include the inhalation pathway, in addition to ingestion.
10. Risk-based value for cadmium is based on an RfD for dietary exposure (Region 9 PRG for cadmium is based on the RfD developed for water exposure).
11. Risk-based values for trichloroethene are based on the USEPA-proposed cancer slope factor of 0.4 (mg/kg-day)™.
12. RME cancer risk and cancer risk-based PRG for vinyl chloride are derived from methods outlined in USEPA (2000) Toxicological Review of Vinyl Chloride (In Support of Summary Information Provided on IRIS).

13. CT DEC and PMC values for PCB congeners are cumulative criteria, i.e., the sum of all PCB congeners must be equal to, or less than, the DEC or PMC.

. COPCs are those constituents having a cancer risk greater than 1 x 10®and contributing to a hazard index greater than 1 (as presented in RAGS Part D Risk Assessment Summary Tables 10.7 to 10.17) (Appendix J).
. Information from the Human Health Risk Assessment Update (BBL, 2005) (Appendix J).
. Cancer Class based on information provided in the Integrated Risk Information System (IRIS) on-line database.
. RME Risk = greatest child and adult cancer risk calculated in the risk assessment update (Appendix J) for all soil areas.

Target Endpoint based on information provided in the Integrated Risk Information System (IRIS) on-line database.
. Non-cancer Hazard = greatest non-cancer hazard calculated for a child in the risk assessment update (Appendix J) for all soil areas.
. Connecticut Department of Environmental Protection (CT DEP) Soil Remediation Standard Regulations (RSR) Residential Direct Exposure Criteria (RES. DEC). DEC values apply from the soil surface to fifteen feet below grade.

. CT DEP Soil RSR Residential Pollutant Mobility Criteria (RES. PMC). CT PMC values apply from the soil surface to the seasonal high water table. PMC for PCBs and metals (in paratheses above) are maximum allowable leachate

[Region 9 PRG assumptions for incidental ingestion and dermal contact are similar to those used in the Risk

14. The RME risk estimate and the risk-based PRG for 2.3.7.8 TCDD TEQs are based on a cancer slope factor of 1.5 x 10 ° mg/kg/day (EPA 1987 Health Assessment document for Polychlorinated Dibenzo-p-dioxin) which is under review and

subject to change.



Draft

Table 2-5b
Selection of Soil Preliminary Remediation Goals
Solvents Recovery System of New England, Inc.

Soil Contaminants of Potential Concern * Risk Information PRG Information
CAS Registry Number Chemical Name Cancer Class ° Target Endpoint ° Selected PRG * Basis * Carcinogenic Risk® | Non-Cancer Hazard °
1336363|Total PCB B2 immune 0.0005 mg/L and 1.0 mg/kg | CT PMC; CERCLA Policy ° 4.E-06 0.89
7440382|Arsenic A skin 0.05 mg/L and 0.39 mg/kg CT PMC; Risk-Based 1.E-06 0.018
50328|Benzo(a)pyrene B2 - 0.062 Risk-based 1.E-06 --
117817|bis(2-Ethylhexyl)phthalate B2 liver 1.0 CT PMC 2.E-08 0.00062
7440439|Cadmium ’ B1 kidney 0.005 mg/L and 34 mg/kg CT PMC; CT DEC -- 1.0
7439-92-1|Lead B2 neuro/developmental 0.015 mg/L and 400 mg/kg CT PMC; Risk-Based NA NA
1746016|2,3,7,8-TCDD-TEQ 8 B2 - 0.001 CERCLA Policy 8 3.E-04 -
127184|Tetrachloroethene - liver 0.10 CT PMC 1.E-06 0.00014
79016 Trichloroethene ° - - 0.053 Risk-based 4.E-08 -
75014 Vinyl chloride ™ A liver 0.040 CT PMC 4.E-07 0.00022
Total Cancer Risk = 3.E-04
[[Sum of HI - Target Endpoint
[fmmune 0.89
|[Skin 0.018
|[Liver 0.00098
|[Kidney 1.0
|[Neuro/Developmental NA
Notes:
1. COPCs are those constituents having a cancer risk greater than 1 x 10°and contributing to a hazard index greater than 1 (as presented in RAGS Part D Risk Assessment Summary Tables 10.7 to 10.17) (Appendix J).

A w N

4

7.
8.

. Cancer Class based on information provided in the Integrated Risk Information System (IRIS) on-line database.
. Target Endpoint based on information provided in the Integrated Risk Information System (IRIS) on-line database.
. Selected PRG is generally the CT RSR PMC and/or risk-based concentrations as reported on Table 2.5A. Units for PRGs are in mg/kg with the exception of CT PMC value for PCBs, arsenic, lead and cadmium which are

reported as mg/L leachate.

. Selected PRG for Total PCBs of 1.0 mg/kg is based on CERCLA Policy (A Guide on Remedial Actions at Superfund Sites with PCB Contamination . OSWER Directive #9355.4-01FS. August 1990).
. Carcinogenic risk and/or non-carcinogenic hazard associated with the selected PRG [based on adult and child resident, using exposure assumptions/equations presented

in the human health risk assessment update (Appendix J). Carcinogenic risks are the sum of adult and child incidental ingestion and dermal contact risks. Non-carcinogenic hazards are the sum of incidential
ingestion and dermal contact hazards for children]. When both CT PMC and risk-based PRGs are selected, the risk/hazard corresponds to the risk-based PRG (or CERCLA Policy for PCBs).
Non-cancer hazard for cadmium is based on the cadmium RfD for dietary exposure.

PRG for dioxin is based on CERCLA Policy (Approach for Addressing Dioxin in Soil at CERCLA and RCRA Sites. OSWER Directive #9200.4-26, April 1998). Cancer risk attributed to 2,3,7,8 TCDD-TEQs is based on a cancer slope factor of 1.5 x 10

s mg/kg/day which is under review and subject to change. The PRPs can derive a more stringent number to satisfy CT DEP residential cleanup criteria, if necessary.

9.

Risk-based values for trichloroethene are based on the USEPA-proposed cancer slope factor of 0.04 (mg/kg-day) 2

10. RME cancer risk and cancer risk-based PRG for vinyl chloride are derived from methods outlined in USEPA (2000) Toxicological Review of Vinyl Chloride (In Support of Summary Information Provided on IRIS).




Table 2-5¢

Potential Groundwater Preliminary Remediation Goals
Solvents Recovery System of New England, Inc.

Draft

Groundwater Contaminants of Potential Concern®

Risk Information 2

Potential Preliminary Remediation Goals (PRGs)

Risk-Based Concentrations °

CAS Registry Cancer Non-cancer |[ MCLs and Non-
Number Chemical Name Units || Class ® | RME Risk*| Target Endpoint ® Hazard® || Zero MCLGs’ CTRSRs &% Cancer Non-Cancer
71-55-6 1,1,1-Trichloroethane mg/L - - - 2.0E+01 0.2 0.001 - 10.2
75-34-3 1,1-Dichloroethane mg/L C -- -- 3.9E+00 NA 0.001 -- 3.7
75-35-4 1,1-Dichloroethene mg/L -- -- liver 3.8E+00 0.007 0.001 -- 1.8
107-06-2 1,2-Dichloroethane mg/L B2 5.E-03 = -- 0.005 0.001 0.00094 --
540-59-0 1,2-Dichloroethene, Total mg/L -- -- liver 3.7E+02 0.07 0.002 -- 0.37
78-93-3 2-Butanone mg/L -- -- fetal weight 2.2E+01 NA 0.005 -- 21.9
108-10-1 4-Methyl-2-pentanone mg/L - - liver kidney 2.0E+01 NA 0.005 - 2.9
67-64-1 Acetone mg/L = -- liver,kidney 9.7E+00 NA 0.005 -- 32.9
71-43-2 Benzene mg/L A 3.E-03 lymphocyte 3.4E+01 0.005 0.001 0.0015 0.146
56-23-5 Carbon tetrachloride mg/L B2 8.E-03 liver 2.0E+02 0.005 0.001 0.00066 0.026
108-90-7 Chlorobenzene mg/L -- -- liver 6.9E+00 0.1 0.001 -- 0.73
75-00-3 Chloroethane mg/L = 2.E-04 = 3.4E-01 NA 0.001 0.029 14.6
156-59-2 cis-1,2-Dichloroethene mg/L -- -- blood 6.1E+02 0.07 0.001 -- 0.4
100-41-4 Ethylbenzene mg/L - - liver kidney 2.3E+01 0.7 0.001 - 3.7
75-09-2 Methylene chloride mg/L B2 1.E-03 liver 5.0E+00 NA 0.002 0.011 2.2
127-18-4 Tetrachloroethene mg/L = 3.E-01 liver 1.4E+02 0.005 0.001 0.00016 0.37
109-99-9 Tetrahydrofuran mg/L -- 5.E-03 -- 6.8E+00 NA 0.001 0.011 7.7
108-88-3 Toluene mg/L -- liver,kidney 1.8E+01 1 0.001 -- 7.3
156-60-5 trans-1,2-Dichloroethene mg/L -- -- blood 9.5E+00 0.1 0.001 -- 0.73
79-01-6 Trichloroethene mg/L = 1.E+00 = = 0.005 0.001 0.00021 --
75-01-4 Vinyl chloride™ mg/L A 7.E-01 liver 1.2E+02 0.002 0.001 0.00002 0.11
1330-20-7 Xylenes, Total mg/L = -- body weight 3.0E+00 10 0.002 -- 7.3
106-44-5 4-Methylphenol mg/L - - neurotoxicity 6.0E+00 NA 0.01 - 0.18
11097-69-1 Aroclor-1254 2 mg/L B2 4.E-04 immune 1.0E+02 0.0005 0.001 b 0.00073
11096-82-5 Aroclor-1260 * mg/L B2 4.E-04 - - ) ) 0.000043 --
7440-38-2 Arsenic mg/L A 9.E-04 skin 4.0E+00 0.01 TBD 0.000057 0.011
7440-39-3 Barium mg/L -- -- kidney 8.0E+00 2 TBD -- 2.6
7440-43-9 Cadmium mg/L -- -- kidney 3.0E+00 0.005 TBD -- 0.037
7440-47-3 Chromium (Total) mg/L -- -- -- 7.0E+00 0.1 TBD -- 0.11
7440-50-8 Copper mg/L = = -- 1.0E+00 1.3* TBD -- 15
7439-92-1 Lead mg/L -- -- neuro/developmental -- 0.015* TBD -- --
7439-96-5 Manganese mg/L -- -- CNS 5.0E+01 0.3** TBD -- 0.87
7440-02-0 Nickel mg/L - - body and organ weight | 1.0E+00 0.1** TBD - 0.73
7440-28-0 Thallium mg/L -- -- blood 2.0E+00 0.002 TBD -- 0.0024
7440-62-2 Vanadium mg/L -- -- -- 5.0E+00 na TBD -- 0.26
Notes:

. COPCs are those constituents having a cancer risk greater than 1 x 10°and contributing to a hazard index greater than 1 (as presented in RAGS Part D Risk Assessment Summary Tables 10.1 to 10.6) (Appendix J).

. Information from the Human Health Risk Assessment Update (BBL, 2005) (Appendix J).
. Cancer Class based on information provided in the Integrated Risk Information System (IRIS) on-line database.
. RME Risk = greatest cancer risk calculated in the risk assessment update (Appendix J) for all groundwater areas.

. Non-cancer Hazard = greatest non-cancer hazard calculated in the risk assessment update (Appendix J) for all groundwater areas.
. MCL = maximum contaminant levels and Non-Zero MCLG = non-zero maximum contaminant level goals (Safe Drinking Water Act).
. Connecticut Remediation Standard Regulations [(for organics is equal to the detection limit reported in the CT-approved background monitoring well (TW-12)].

1
2
3
4
5 Target Endpoint based on information provided in the Integrated Risk Information System (IRIS) on-line database.
6
7
8
9

. Groundwater concentrations corresponding to a 1 x 10° excess lifetime cancer risk and/or a non-cancer hazard of 1, based on exposure assumptions presented in the risk assessment update (Appendix J).
10. TBD = to be determined based on results of the 2005 background investigation for inorganics.
11. Vinyl chloride cancer risk value is derived from methods outlined in USEPA (2000) Toxicological Review of Vinyl Chloride (In Support of Summary Information Provided on the Integrated Risk Information System).

12. PCB congeners are cumulative criteria, i.e., the sum of all PCB congeners must be equal to, or less than, the values given.
*  Values for copper and lead are based on treatment technologies or the action level.

**  Values are based on the USEPA Health Advisory for these constituents (www.epa.gov/waterscience/criteria/drinking/standards/dwstandards.pdf).



Draft

Table 2-5d
Selection of Groundwater Preliminary Remediation Goals
Solvents Recovery System of New England, Inc.

Groundwater Contaminants of Potential Concern *
CAS Registry Cancer Carcinogenic
Number Chemical Name Units Class 2 Target Endpoint ° | Selected PRG *° Basis of PRG *° Risk © Non-Cancer HI °
71-55-6 1,1,1-Trichloroethane mg/L -- - 0.001 CT RSR - 0.00010
75-34-3 1,1-Dichloroethane mg/L C -- 0.001 CT RSR -- 0.00027
75-35-4 1,1-Dichloroethene mg/L - liver 0.001 CT RSR - 0.00055
107-06-2 _ |1,2-Dichloroethane mg/L B2 -- 0.001 CT RSR 1.00E-06 --
540-59-0 |1,2-Dichloroethene, Total mg/L - liver 0.002 CT RSR - 0.0055
78-93-3 2-Butanone mg/L - fetal weight 0.005 CTRSR -- 0.00023
108-10-1 _ |4-Methyl-2-pentanone mg/L -- liver kidney 0.005 CTRSR -- 0.0017
67-64-1 Acetone mg/L - liver kidney 0.005 CTRSR -- 0.00015
71-43-2 Benzene mg/L A lymphocyte 0.001 CT RSR 6.46E-07 0.0069
56-23-5 Carbon tetrachloride mg/L B2 liver 0.001 CT RSR 1.50E-06 0.039
108-90-7  |Chlorobenzene mg/L -- liver 0.001 CT RSR -- 0.0014
75-00-3 _ [Chloroethane mg/L - - 0.001 CT RSR 3.41E-08 0.000069
156-59-2 |cis-1,2-Dichloroethene mg/L - blood 0.001 CT RSR - 0.0027
100-41-4 _ |Ethylbenzene mg/L - liver kidney 0.001 CTRSR - 0.00027
75-09-2 Methylene chloride mg/L B2 liver 0.002 CTRSR 1.76E-07 0.00091
127-18-4 _ |Tetrachloroethene mg/L -- liver 0.001 CT RSR 6.30E-06 0.00270
109-99-9  |Tetrahydrofuran mg/L - 0.001 CT RSR 8.29E-08 0.00013
108-88-3  |Toluene mg/L - liver kidney 0.001 CTRSR - 0.00014
156-60-5 |trans-1,2-Dichloroethene mg/L - blood 0.001 CT RSR - 0.0014
79-01-6 Trichloroethene mg/L -- -- 0.001 CT RSR 4.70E-06 --
75-01-4 _ |Vinyl chloride mg/L A liver 0.001 CTRSR 6.00E-05 0.00910
1330-20-7 _|Xylenes, Total mg/L - body weight 0.002 CTRSR - 0.00027
106-44-5 _|4-Methylphenol mg/L -- neurotoxicity 0.01 CTRSR -- 0.055
1336363 [Total PCBs mg/L B2 immune 0.0005 MCL 1.20E-05 0.680
7440-38-2 _|Arsenic mg/L A skin 0.01 MCL 1.70E-04 0.9100
7440-39-3 [Barium mg/L - kidney 2 MCL -- 0.78
7440-43-9 _|Cadmium mg/L -- kidney 0.005 MCL -- 0.14
7440-47-3 _|Chromium (Total) mg/L - - 0.1 MCL -- 0.91
7440-50-8 |Copper mg/L -- - 1.3* MCL* -- 0.89
7439-92-1 |Lead mg/L - neuro/developmental 0.015* MCL* -- --
7439-96-5 |Manganese mg/L -- CNS 0.3** Health Advisory** -- 0.34
7440-02-0 _|Nickel mg/L - body and organ weight 0.1* Health Advisory** - 0.14
7440-28-0 _|Thallium mg/L - blood 0.002 MCL - 0.83
7440-62-2 _|Vanadium mg/L -- - 0.26 Risk-based -- 1.0
Total Cancer Risk = 3.E-04
|[Sum of HI - Target Endpoint
Blood 0.8
CNS 0.39
Kidney 0.9
Liver 0.014
Skin 0.91
Body weight 0.1
Notes:
1. COPCs are those constituents having a cancer risk greater than 1 x 10°and contributing to a hazard index greater than 1 (as presented in RAGS Part D Risk Assessment Summary Tables 10.1 to 10.6) (Appendix J).
2. Cancer Class based on information provided in the Integrated Risk Information System (IRIS) on-line database.
3. Target Endpoint based on information provided in the Integrated Risk Information System (IRIS) on-line database.
4. PRGs are the lowest of the MCLs and CT RSRs on Table 2.5C (PRGs are the risk-based concentrations if MCLs and CT RSRs are not available) .
5. PRGs for inorganics are subject to change based on the proposed 2005 background evaluation for inorganics in groundwater.
6. Carcinogenic risk and/or non- ic hazard (HI) with the selected PRG (based on hypothetical groundwater ingestion - adult resident, using exposure assumptions/equations

presented in the human health risk assessment update (Appendix J).
Vinyl chloride cancer risk value is derived from methods outlined in USEPA (2000) Toxicological Review of Vinyl Chloride (In Support of Summary Information Provided on the Integrated Risk Information System).

h

.

Values for copper and lead are based on treatment technologies or the action level.
**  Values are based on the USEPA Health Advisory for these constituents (www.epa.t \ce/criteria/drinkir .pdf).




Table 2-6

SRSNE Superfund Site
Feasibility Study

Draft

Remedial Action Objectives, General Response Actions, Technology Types, and Process Options

Environmental

Remedial Action Objectives

General Response

Remedial Technology Types

Process Options

inhalation) to soil contaminants that
may exceed an excess carcinogenic
risk of 1 x 10* to 1 x 10, that may
pose a non-carcinogenic Hazard Index
greater than 1, or that exceed ARARs
(regulatory criteria).

Prevent migration of contaminants
from soils to groundwater that would
result in groundwater concentrations
in excess of ARARs or which might
otherwise present an unacceptable risk
in groundwater.

For Environmental Protection:
Prevent migration of contaminants
from soils to groundwater that would
result in groundwater concentrations
that exceed ARARS or present an
unacceptable risk in groundwater.

Controls/Limited Actions

Containment

Ex-Situ Treatment or
Disposal

In-Situ Treatment

e Access Controls
e Institutional Measures

Containment Technologies
e Hydraulic Containment
e  Physical Barriers

Excavation and Ex-Situ Treatment
or Disposal Technologies

e Excavation

e  Off-Site Disposal
Thermal
Chemical
Physical
Biological

In-Situ Treatment Technologies

e  Thermal

e Chemical
e Biological
e Physical

Media Actions
Operations For Human Health: No Action No Action None
Area/Railroad Prevent potential human exposure
Soil (dermal contact, ingestion, and Institutional Institutional Actions: Fencing, Posting, Deed Restrictions.

Pump and Treat, Cap with Soil, Asphalt,
Synthetic or Multilayers; Slurry Walls, Sheet
Pile Wall, Grout Curtain.

Excavation, Landfilling, LTTD, Incineration
Stabilization/Solidification, Soil Washing,
Solvent Extraction, Soil Pile Treatment, Batch
Reactor

Steam Stripping, Vitrification, Electrical
Resistance Heating, In-Situ Oxidation,
Stabilization/Solidification, Bioventing,
Mixing/Nutrient Addition, Soil Vapor
Extraction

Note: After Table 4-1 in “Guidance for Conducting Remedial Investigations and Feasibility Studies Under CERCLA,” OSWER Directive 9355.3-01, October 1988
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Table 2-6
SRSNE Superfund Site
Feasibility Study

Draft

Remedial Action Objectives, General Response Actions, Technology Types, and Process Options

Environmental
Media

Remedial Action Objectives

General Response
Actions

Remedial Technology Types

Process Options

Cianci Property
Soil

For Human Health:

Prevent potential human exposure
(dermal contact, ingestion, and
inhalation) to soil contaminants that
exceed ARARs (regulatory criteria).

Prevent migration of contaminants
from soils to groundwater that would
result in groundwater concentrations
in excess of ARARs or which might
otherwise present an unacceptable risk
in groundwater.

For Environmental Protection:
Prevent potential ecological risks
associated with SRSNE-related
contaminants.

No Action

Containment

Removal and Disposal

No Action

Containment Technologies
e Physical Barrier

Removal and Disposal
Technologies
e Excavation
e Culvert
Removal/Drainage
System Rerouting
e  On-Site Disposal
o  Off-Site Disposal

None

Soil Cap, Asphalt Cap, Synthetic Multilayer
Cap

Excavation, Culvert Removal with Drainage
System Rerouting, Consolidation with VVadose
Zone Soils, Off-Site Landfill Disposal

Note: After Table 4-1 in “Guidance for Conducting Remedial Investigations and Feasibility Studies Under CERCLA,” OSWER Directive 9355.3-01, October 1988
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Table 2-6
SRSNE Superfund Site
Feasibility Study

Draft

Remedial Action Objectives, General Response Actions, Technology Types, and Process Options

Environmental

Remedial Action Objectives

General Response

Remedial Technology Types

Process Options

Notg: After Table 4-1 i

groundwater concentrations that may
pose an excess carcinogenic risk in
excess of 1 x 10 to 1 x 10°®, non-
carcinogenic Hazard Index greater
than 1, or that may exceed ARARs.

For Environmental Protection:
Reduce NAPL mass to achieve one or
more of the following: 1) Shorten the
time frame that groundwater standards
are exceeded; 2) Shrink the size of the
groundwater contaminant plume; 3)
Reduce groundwater contaminant
concentrations; 4) Prevent the
migration of NAPL.

n “Guidance for Conducting Remedial In

Controls/Limited Actions

Containment

Extraction and Off-Site
Disposal

Stabilization

In-Situ Treatment

vestigations and Feasibility 3

Actions
e Institutional Measures

Natural Attenuation

Containment Technologies
Hydraulic Containment
Physical Barrier

Extraction and Off-Site Disposal
Technologies

Excavation

Pumping

Commercial Disposal

Stabilization Technologies
Hydraulic Gradient
Management

In-Situ Treatment Technologies
Thermal Treatment
Physical Treatment
Chemical Oxidation
Biological Treatment

tudies Under CERCLA,” OSWER Di

Media Actions
Overburden For Human Health: No Action No Action None
NAPL Area Reduce or stabilize the NAPL mass
that would otherwise result in Institutional Institutional Controls/Limited Deed Restrictions, Long-Term Monitoring,

Natural Attenuation

Continued NTCRA 1 and 2 Operation, Wells,
Trenches, Sheet Pile Wall, Slurry Wall, Grout
Curtain

Excavation, Extraction using Wells,
Extraction using Trenches, Trucking to
Commercial Disposal Facilities

Groundwater Removal and Injection using
Wells, Groundwater Removal and Injection
using Trenches

Steam Flooding/Vapor Extraction, Hot Water
Flood, Electrical Resistance Heating, RF
Heating, Thermal Conductive Heating,
Hydraulic Displacement, Alcohol Flooding,
Air Sparging/SVE, Cosolvent Extraction,
Complex Sugar, Foam, Surfactant Flushing,
Fenton’s, H202, Permanganate, Reactive
Permeable Barrier, Biostimulation,
Bioaugmentation, Phytoremediation

rective 9355.3-01, October 1988

5/24/2005
FS Table 2-6
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Table 2-6

SRSNE Superfund Site
Feasibility Study

Draft

Remedial Action Objectives, General Response Actions, Technology Types, and Process Options

Environmental

Remedial Action Objectives

General Response

Remedial Technology Types

Process Options

inhalation) to overburden groundwater
with contaminants that may pose an
excess carcinogenic risk in excess of 1
x 10 to 1 x 10, that may pose a non-
carcinogenic Hazard Index greater
than 1, or that may exceed ARARs.

For Environmental Protection:
Restore groundwater quality to meet
ARARs.

Controls/Limited Actions

Containment

Diversion

Containment/Removal
with Ex-Situ Treatment

In-Situ Treatment

Options
e Institutional Measures
e Natural Attenuation

Containment Technologies
e Hydraulic Containment
e  Physical Barrier

Diversion Technologies
e  Groundwater Diversion
Barrier

Ex-Situ Treatment Technologies
e Biological Treatment
e Chemical Treatment
e  Physical Treatment

In-Situ Treatment Technologies
e  Thermal Treatment
e Chemical Treatment
e Biological Treatment

Media Actions
Overburden For Human Health: No Action No Action None
Groundwater Prevent potential human exposure
(dermal contact, ingestion, and Institutional Institutional/Limited Control Deed Restrictions, Long-Term Monitoring,

Natural Attenuation

Continued NTCRA 1 and 2 Operation, Wells,
Trenches, Sheet Pile Wall, Slurry Wall, Grout
Curtain.

Trench, Sheet Pile Wall, Grout Curtain, Wells

Wetland Treatment, UV Oxidation, Fenton’s
Reagent, Zero Valent Iron, Conventional
Treatment,

Injection Wells and/or Trenches,
Biostimulation, Bioaugmentation,
Phytoremediation, Reagent Addition, Passive
Treatment Wall, Solvent Extraction, Steam
Injection

Note: After Table 4-1 in “Guidance for Conducting Remedial Investigations and Feasibility Studies Under CERCLA,” OSWER Directive 9355.3-01, October 1988

5/24/2005
FS Table 2-6
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Table 2-6
SRSNE Superfund Site
Feasibility Study

Draft

Remedial Action Objectives, General Response Actions, Technology Types, and Process Options

Environmental

Remedial Action Objectives

General Response

Remedial Technology Types

Process Options

NAPL migration.

For Environmental Protection:
Avoid expansion of the contaminated
bedrock groundwater unit through
NAPL migration.

Controls/Limited Actions

Containment

Actions
e Institutional Measures
e Natural Attenuation

Containment Technologies
e Hydraulic Containment
e Physical Barrier

Media Actions
Bedrock NAPL | For Human Health: No Action No Action None
Area Avoid expansion of the contaminated
bedrock groundwater unit through Institutional Institutional Controls/Limited Deed Restrictions, Long-Term Monitoring,

Natural Attenuation

Continued NTCRA 1 and 2 Operation, Wells,
Trenches, Sheet Pile Wall, Slurry Wall, Grout
Curtain

Note: After Table 4-1 in “Guidance for Conducting Remedial Investigations and Feasibility Studies Under CERCLA,” OSWER Directive 9355.3-01, October 1988

5/24/2005
FS Table 2-6
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Table 2-6
SRSNE Superfund Site
Feasibility Study

Draft

Remedial Action Objectives, General Response Actions, Technology Types, and Process Options

Environmental

Remedial Action Objectives

General Response

Remedial Technology Types

Process Options

inhalation) to bedrock groundwater
with contaminants that may pose an
excess carcinogenic risk in excess of 1
x 10 to 1 x 10, that may pose a non-
carcinogenic Hazard Index of 1, or
that may exceed ARARs.

For Environmental Protection:
Prevent continuing migration of
contaminants exceeding ARARS or
that present an unacceptable risk from
the bedrock groundwater; and restore
bedrock groundwater to meet ARARS
once VOC residuals are depleted.

Controls/Limited Actions

Containment

Diversion

Containment/Removal
with Ex-Situ Treatment

In-Situ Treatment

Actions
e Institutional Measures
e Natural Attenuation

Containment Technologies
e Hydraulic Containment
e  Physical Barrier

Diversion Technologies
e  Groundwater Diversion
Barrier

Ex-Situ Treatment Technologies
e Biological Treatment
e Chemical Treatment
e Physical Treatment

In-Situ Treatment Technologies
e  Thermal Treatment
e Chemical Treatment
e Biological Treatment

Media Actions
Bedrock For Human Health: No Action No Action None
Groundwater Prevent potential human exposure
(dermal contact, ingestion, and Institutional Institutional Controls/Limited Deed Restrictions, Long-Term Monitoring,

Natural Attenuation

Continued NTCRA 1 and 2 Operation, Wells,
Trenches, Sheet Pile Wall, Slurry Wall, Grout
Curtain.

Trench, Sheet Pile Wall, Grout Curtain, Wells

Wetland Treatment
UV Oxidation, Fenton’s Reagent, Zero Valent
Iron, Conventional Treatment,

Injection Wells and/or Trenches
Biostimulation, Bioaugmentation,

Passive Treatment Wall

Reagent Addition, Solvent Extraction, Steam
Injection

Note: After Table 4-1 in “Guidance for Conducting Remedial Investigations and Feasibility Studies Under CERCLA,” OSWER Directive 9355.3-01, October 1988

5/24/2005
FS Table 2-6
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Table 2-7
SRSNE Superfund Site
Feasibility Study

Initial Screening of Remedial Technologies and Process Options

Operations Area/Railroad Soil

Draft

General Response e . s Screening Waste Stream Treatment Screening
. Technology Process Options Description : .
Actions Types Comments Considerations Outcome
Used as a baseline to which other Required for
No Action | No Action None technology types/process options may | consideration None Retain
be compared. by the NCP.
. Perimeter fencing to restrict human Potentially .
Fencing . . None Retain
Institutional Access access to site. applicable
Controls/Limited Controls Posting Use of signage to restrict access by Pote_ntlally None Retain
Actions trespassers applicable
Institutional - Use of deeds to restrict or prohibit Potentially .
Deed Restrictions . b . ' - None Retain
Measures future disruption of site soils applicable
Hydraulic Removal and treatment of groundwater | Not applicable .
Containment Pump to hydraulically contain affected media | to soil NIA Eliminate
Soil Cap Use of compgcted soil cap to contain Pote_ntlally None Retain
affected media applicable
Asphalt Cap Use _of asphalt cap to contain affected Pote_ntlally None Retain
media applicable
Use of synthetic material (e.g., Potentiall
Synthetic Cap geomembrane) cap to contain affected nhaty None Retain
. applicable
media
: Use of multilayer capping materials .
Containment Physical Multilayer Cap (e.g., compacted soil and geosynthetic Poten tially None Retain
. : . - applicable
Barriers materials) to contain affected media
Use of soil-bentonite or cement- Not applicable
Slurry W, bentonite slurry wall as a physical bp N/A Eliminate
. - L to soil
barrier to prevent horizontal migration
Sheet Pi Use'of steel sheet plllpg asa physu:_al Not a_lppllcable N/A Eliminate
barrier to prevent horizontal migration | to soil
Use of injected grout as a physical .
Grout C barrier to prevent migration of tl\cl)ostoailf)pllcable N/A Eliminate
contaminants

Note: After Figure 4-4 in “Guidance for Conducting Remedial Investigations and Feasibility Studies Under CERCLA,” OSWER Directive 9355.3-01, October 1988

5/16/2005
FS Table 2-7

Page 1 of 3



Table 2-7
SRSNE Superfund Site
Feasibility Study

Initial Screening of Remedial Technologies and Process Options

Operations Area/Railroad Soil

Draft

General Response e . s Screening Waste Stream Treatment Screening
. Technology Process Options Description : .
Actions Types Comments Considerations Outcome
Excavation Excavation Excavation of affected soils Pote_ntlally R_equwes treatment and/ or Retain
applicable disposal of excavated soils.
Off-Slte Landfilling Off-site d_|sposal qf excg\_/ated soils in Pote_ntlally None Retain
Disposal commercial landfill facility applicable
Requires treatment and
On-site thermal desorption of Potentially discharge of vapor phase .
LTTD . . : Retain
excavated soils applicable contaminant stream and
Thermal disposal of treated soils
Treatment Requires treatment and
Incineration On-site incineration of excavated soils Pote_ntlally dlscharge of vapor phase Retain
applicable contaminant stream and
disposal of treated soils
Chemical Stabilization/ Mixing ().f;tafl.:)rl|I2a(tjlon{f0|ldlflgatlon Potentially Requires disposal of Retai
: Treatment Solidification agents with affected sols to reduce applicable solidified soil etain
Ex-Situ Treatment or contaminant mobility
Disposal . ion of soil | P iall Requires treatment or
Soil Washing Size separation of soils to remove less otentially disposal of separated soil Retain
. contaminated course fragment applicable X
Physical fractions
Treatment . . i
. Use of cosolvent to strip and remove Potentially Requires treatment of .
Solvent Extraction - ; . cosolvent stream and Retain
contaminants from affected soil applicable - .
disposal of treated soil
Soil Pile Treatment Blologl_cal augm_ent_atlon/_stlmulatlon of Pote_ntlally quuwes disposal of treated Retain
contaminated soils in solid phase applicable soil
Biological
Treatment Batch Reactor Blologl_cal augm_ent_athn/s:tlmulatlon of Pote_ntlally Re_quwes disposal of treated Retain
contaminated soils in liquid slurry applicable soil

Note: After Figure 4-4 in “Guidance for Conducting Remedial Investigations and Feasibility Studies Under CERCLA,” OSWER Directive 9355.3-01, October 1988
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Table 2-7
SRSNE Superfund Site
Feasibility Study

Initial Screening of Remedial Technologies and Process Options

Operations Area/Railroad Soil

Draft

General Response e . s Screening Waste Stream Treatment Screening
. Technology Process Options Description : .
Actions Types Comments Considerations Outcome
- Injection of steam to volatilize Potentially R_equwes treatment and .
Steam Stripping - . . . discharge of vapor phase Retain
contaminants from the soil matrix applicable :
contaminant stream
Thermal e Use of large electrical current to melt Potentially Requires treatment and .
Vitrification . . discharge of vapor phase Retain
Treatment soils applicable :
contaminant stream
Electrical Resistance Use of heating elements to volatilize Potentially R_equwes freatment and .
- . ) - . discharge of vapor phase Retain
Heating contaminants from the soil matrix applicable :
contaminant stream
In-Situ Oxieation Injectlo.n of oxidant to oxidize organic | Not a}ppllcable N/A Eliminate
Chemical contaminants to soil
In-Situ Treatment A ixi ilizati idificati .
Treatment Stabilization/ Mixing o_f stablIlzatlon{solldlflcatlon Potentially _
R agents with affected soils to reduce - None Retain
Solidification - . applicable
contaminant mobility
Use of air circulation to stimulate and Not app_llcable
. . . . . to chlorinated o
. . Bioventin support aerobic degradation of soil - N/A Eliminate
Biological - organic
contaminants
Treatment compounds
Mixing/Nutrient Addition of nutrients to stimulate Potentially None Retain
Addition biodegradation of soil contaminants applicable
. . . . Requires treatment and
Physical . . Removal of contaminants in vapor Potentially . .
Treatment Soil Vapor Extraction phase through vacuum extraction applicable dlscharge of vapor phase Retain
contaminant stream

Note: After Figure 4-4 in “Guidance for Conducting Remedial Investigations and Feasibility Studies Under CERCLA,” OSWER Directive 9355.3-01, October 1988
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Table 2-8
SRSNE Superfund Site
Feasibility Study

Initial Screening of Remedial Technologies and Process Options

Cianci Property Soil

Draft

General Remedial Process Options Description Screening Waste Stream Treatment | Screening
Response Actions | Technology Types P P Comments Considerations Outcome
Used as a baseline to which other Required for
No Action | No Action None technology types/process options consideration by None Retain
may be compared. the NCP.
Soil Cap Use o_f compacted so!l cap to Pote_ntlally None Retain
contain affected media applicable
Use of asphalt cap to contain Potentially .
Asphalt Cap affected media applicable None Retain
Use of synthetic material (e.g., Potentiall
Containment | Physical Barrier Synthetic Cap geomembrane) cap to contain nually None Retain
. applicable
affected media
Use of multilayer capping materials
. (e.g., compacted soil and Potentially .
Multilayer Cap geosynthetic materials) to contain applicable None Retain
affected media
. . Excavation of contaminated soil and | Potentially Requires dlsposal of .
Excavation Excavation - . excavated soil and Retain
sediment applicable -
sediment
Culvert Removal/ Culvert Removal of culvert across Cianci Potentiall Requires disposal of
Drainage System Removal/Drainage Property and rerouting of RR ditch a Iicablg culvert materials and Retain
Removal and | Rerouting System Rerouting drainage along Lazy Lane PP associated excavated soils
Disposal Consolidation with Consolidation of excavated Potentiall
On-Site Disposal - materials with Operations Area soils nualty None Retain
Vadose Zone Soils applicable
under cap
Transportation of excavated Potentiall
Off-Site Disposal Off-Site Landfill Disposal | materials off-site for commercial . y None Retain
A applicable
landfill disposal

Note: After Figure 4-4 in “Guidance for Conducting Remedial Investigations and Feasibility Studies Under CERCLA,” OSWER Directive 9355.3-01, October 1988
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Table 2-9
SRSNE Superfund Site
Feasibility Study

Initial Screening of Remedial Technologies and Process Options

Overburden NAPL Area

Draft

General Response REmEEL . A Screening UEEIES SR Screening
. Technology Process Options Description Treatment
Actions Comments ; . Outcome
Types Considerations
Used as a baseline to which other Required for Retain
No Action | No Action None technology types/process options may be consideration by the | None
compared. NCP.
- . Deed restriction
Institutional - Use gf_deed restrictions to restrict or completed. CTDEP .
Deed Restrictions prohibit use of groundwater as a potable . None Retain
Measures supply ELU_R potentially
Institutional ?r?[:)lrlggtrjgzé
Controls/le_lted Long-Term Continued monitoring of existing well potentially .
Actions - . None Retain
Natural Monitoring network applicable for long
Attenuation term.
Natural Continued natural attenuation of Potentially .
. . ) . None Retain
Attenuation contaminants in groundwater applicable
. . Requires treatment of
Continued NTCRA go dntmllied ope(;atlon of overblurde(zjn and Potentially extracted groundwater in Retai
1 and 2 Operation edrock groundwater removal and applicable NTCRA 1 treatment etain
treatment in existing treatment facility facility
Hydraulic Use of extraction wells to manipulate . .
Containment Wells hydraulic gradients and prevent migration Poten tially Requires treatment of Retain
applicable extracted groundwater
of NAPL
Containment Use of r_morlzon_tal drains to manlpqlate_ Potentially Requires treatment of .
Trenches hydraulic gradients and prevent migration . Retain
applicable extracted groundwater
of NAPL
Use of soil-bentonite or cement-bentonite Potentiall
Physical Barrier | Sheet Pile Wall slurry wall as a physical barrier to prevent nuatly None Retain
. S applicable
horizontal NAPL migration

Note: After Figure 4-4 in “Guidance for Conducting Remedial Investigations and Feasibility Studies Under CERCLA,” OSWER Directive 9355.3-01, October 1988
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Table 2-9
SRSNE Superfund Site
Feasibility Study

Initial Screening of Remedial Technologies and Process Options

Overburden NAPL Area

Draft

General Response REmEEL . A Screening UEEIES SR Screening
. Technology Process Options Description Treatment
Actions Comments ; . Outcome
Types Considerations
Use of steel sheet piling as a physical Potentiall
. . . Slurry Wall barrier to prevent horizontal NAPL nuatty None Retain
Containment | Physical Barrier Lo applicable
, , migration
(cont’d) | (cont’d) — - - -
. Use of injected grout as a physical barrier | Potentially .
Grout Curtain S . None Retain
to prevent NAPL migration applicable
. . . Requires treatment and/or
Excavation Excavation Excavation to remove saturated soil and Poteptlally off-site disposal of Retain
NAPL applicable -
removed materials
Extraction using Use of extraction wells with sumps to Potentially Requ_lres treatment and/or .
. off-site disposal of Retain
Wells collect NAPL applicable -
Removal and Off- p . removed materials
o umping -
Site Disposal Extraction usin Potentiall Requires treatment and/or
g Use of horizontal drains to collect NAPL . y off-site disposal of Retain
Trenches applicable -
removed material