The electronic version of this ﬁle/feport should have the file name:

Type of document . Site Number . Year-Month ..File Year-Year or Report name . pdf

~letter. - : - __.CorrespondenceFile .pvdf

example: letter . Site Number . Year-Month . CorrespondanceFileYear-Year . pdf

report. hwdl SIS 199003 FedSi b\’ Sy Sﬂ&q pdf
example report Site Number . Year-Month ReportName pdf

if a non-foilable site: add “.nf.pdf” at end of file name

Project Site numbers will be proceeded by the following:

Municipal Brownfields - B
Superfund - HW

Spills - SP

ERP - E

VCP -V

BCP-C




 FEASIBILITY STUDY

Leica Inc. o
Cheektowaga, New York -

| Site Code; 915156




FEASIBILITY STUDY

Leica Inc.
Cheektowaga, New York
Site Code: 915156

PRINTED

MAR 05 1996

MARCH 1996

REF. NO. 3967 (8)
This report is printed on recycled paper.

ON

RECEivgp
MAR 0 71996

ENVIRONNER AT SET. OF

Dz o
REGIoN 4 SERVATION

CONESTOGA-ROVERS & ASSOCIATES



Page
EXECUTIVE SUMMARY ...ccovtniiiirinminiiiiiniieteseiiss st sescensseseseoesansens i
1.0  INTRODUCTION ...ccocosiricieeeriintimitssiisissssest st ssesss s sttt ssscsessesesesenses 1
1.1  BASIS FOR REMEDIAL ACTION.....coooeiretitiiereieieecrciecrenc e 2
1.2 FSSCOPE....ieireieeeene et 4
1.3  REPORT ORGANIZATION .....ccovimimiiiriciniisreetee s 4
2.0  SITE BACKGROUND ..ottt ettt 6
2.1 SITE DESCRIPTION ...ccooceciniviiiirinriiiieciisieseeesesesns et ssnsssnsnnes 6
22 SITE HISTORY.....ccocvurrmmrrrnrenereneinrenenanes s 7
2.3  PREVIOUS INVESTIGATIONS........coomiietireirinineeeste ettt 9
24 RISUMMARY...ooiiiiniinniiniiniterie st eress st ssesesassesens 11
2.5  SITE HYDROGEOLOGY.....ccceoiirmrrriiriinririiiereierestesesessne e 13
2.5.1  Site GEOLOZY...ccrviiririrrerererinterireteieiette ettt as 13
2.5.2 Site HydrogeOlOogY ....c.cvueururuererereiieninietsieieisissstsssssre ettt 15
2.6 CHEMICAL DISTRIBUTION..................... RSO RRTORRTO 18
2.6. 1 SOLL et e .18
2.6.1.1 Former Drum Storage Area.........cocoveerueruerennen. ettt eae 19
2.6.1.2 East Side Dry Well Area/Former Aboveground Storage
Tank Area/Underground Fuel Oil
Storage Tank Area/Plant Building ........cccoeeeeiinniiniiina, 20
2.6.1.2.1 Former Aboveground Storage Tank Area (AST).....ccccceveennnnnne. 20
2.6.1.2.2 East Side Dry Well Area ...t 21
2.6.1.2.3 Underground Fuel Oil Storage Tank Area.............ccoun.n.. s 21
2.6.1.2.4 Plant Building.......ccccooverreinieeieiieiee 00 22
2.6.1.2.5 SUIMMATY oottt e 22
2.6.1.3 SOUthern ATrea.......cociveirieieiiietiiereeteiieeie et s 22
2.6.1.4 Eastern Off-Site Parcel..........ccooeiieiioiineiniiieiiciceeeea 24
2.6.1.5 West Side Dry Well Area......ciiicinriiiiiieiceecrereeteneieereine 25
2.6.2  GroUNAWALET......occviiiiciirtiiiie ettt r e e b e e sbassesbessens 25
2.6.3 Surface Water And Sediment.........cccoeerrneeiniecinincnnene. s .29
2.7  BASELINE RISK ASSESSMENT ........coovivinimiiitireieteeeteeineensiennes 31
2.7.1 Chemicals of Potential CONCEerN .....ccccovviiireeririiiiriiireereeerrneeeeeeeenreneinne 32
2.7.2 Potential Exposure Pathways........cccoomimierneerncininiicrenee rreereeaens 33
2.7.3 Exposure Point Concentrations .........ccevevenennennecnnnnncnd ST 35
2.7.4 Exposure Scenario ASSUMPHIONS. .....ceeeevererieriinenininiiieicn i, 35
2.7.4.1 SUrface SOil...c.cccimiiiiiiciiiiiitcic e 35
2.7.4.2 GroUNAWALET......ccouiviiriiiiiiiniiiiriitete ettt ene 40
2.7.5 Estimated Carcinogenic Risks and Non-Carcinogenic Hazard.......... 42
2.7.6 Ecological EValuation.........cccccceuiuiiniiinreininiieicieiis sttt 45
28 CONTAMINANT FATE AND TRANSPORT.......... FER 45
2.8.1 Atmospheric DiSpersion ... 46
2.8.2 Surface Water RUunoff.........cooomiiicclece, 47

3967 (8)

TABLE OF CONTENTS

CONESTOGA-ROVERS & ASSOCIATES



TABLE OF CONTENTS

2.8.3 Overburden Groundwater FIOW.......cccoveciiiiiiiiniecriiiiiiiinicicciieccane 48

3.0 DETERMINATION OF SCGS c.couvviitiirierrreerereeearsiseiaeeessssaseesssessesssssessnsesssssessanees 50

3.1 CHEMICAL-SPECIFIC SCGS....eeeieeeeeetceteeeeeennveneraeesessseeeesessssenseesseessnas 51

3.1.1  GrOUNAWALET . ..eeeeeeeeeieeeeeeeeeiiieeeeeeeeeeeeeirrrrearrrareeeeeseseeessesessessssaeessssessssssssasecnens 52

3.1.2  SUTTACE WALET coovriieeiieieiietiererrreeeeerseeeetreeereeeeeeserertesnnnansesssssassssesssssnsesanassans 53

B 1.3 AT oo eeeeeeteee e ettt e e e ea e e e s b e s e e bbb et aee bt e eaaa s s s b araeas s s an et et e e et aeeesranaas 54

314 SOIS.cveeeeeeeeerereereeeeeeteeeteseestesestesessseessseas e saststantasentonbesseassarsensebsaseraesensesersens 55

3.2 LOCATION-SPECIFIC SCGS....coooivieeeeecreereeeiieeeeeeeeeeeresseessssssssesesesssssnannns 55

3.3 ACTION-SPECIFIC SCGS...cootireeerreeirreeeereerseeeesesssaesssssesssneeessseeessssassnnes 55

4.0 IDENTIFICATION AND SCREENING OF TECHNOLOGIES....................... 57

4.1 INTRODUCTION ..o oeoteeeeeeeteeeieesteeeeeessisseeesssssssssesssssssssessssssssssaessssseasans 57

4.2 REMEDIAL ACTION OBJECTIVES. ...ttt ceeeseee e 58

4.2.1 Subsurface SOilS......c.cceviriiiiiniiniiiiiii e 59

422 SUTFACE SOLLS.cciiiiiiiiiiiiiieeeeeeeeieeettrreeeeeeeeeeireeeseaasasesessssssssssssnsssessssssnsssssens 61

4.2.3  GIOUNAWALET ... cocvrrerrererrrrireeeeeeeeeeeesesssssssssseeesseseaseessseesaeesesssessressssssssnsnens 62

4231 Overburden GroUnAWaAer......coccccceeeeemrrriireeeeeeeeeeeeieereseeraareeeeessssessenes 62

4232 Bedrock Groundwater.........c.c.coeurernrsercmniniinincucucnsncsecninscenens everererreeees 63

. _ B.2.4 INAPL .ottt e eeteeeeseeareesessseaeeesteesssenssssnraeesesessrrrasaaasrraeesensaaas 65
‘ 4.2.5 SUITACE WaOI c.ueeeeeeeieiieeeiiiiiiieeeeittteeeeseeeeesissaeeeesessasessssesssssssssssssssessessssssnres 65

43 IDENTIFICATION AND SCREENING OF GENERAL
RESPONSE ACTIONS, TECHNOLOGIES

AND PROCESS OPTIONS. ........cooviiiiiirteictnrieeterieteterennssenssese s 66
4.3.1 SO0l e 66
4.3.1.1 Identification of General Soil Response
Actions, Technologies and Process Options........c.cocoeeeieiiinicrniennnens 66
4.3.1.1.1 NO ActON...corierieteeerertereneeine, et 67
4.3.1.1.2° Limited ACHON ccoiieiiicriictcicnetcctctcer ettt 67
4.3.1.1.3 Physical Containment AcCHON......ccoomiiiniiiiiene 68
43.1.14 In Situ Treatment ACHON......ccceoeiiiiiiiiieiiineeieeeas e 68
4.3.1.1.5 Removal/Treatment AcCtON. ... eiiieeeeeeierrrnreeeeeeeeeeeeeneaaaeeaesenens 70
4.3.1.1.6 Removal/Disposal ACtioN.......ocoeeevieeiiieiinininiinieeceeneeeenens 72
4.3.1.2 Screening of Soil Remedial Response
Actions, Technologies, and Process Options..........ccceceeueveimeeucnnsunnns 72
4.3.1.2.1 Response Actions and Technologies.........cccccovevermeneicncinnnnnnnnnne. 72
4.3.1.2.2 Process OPtiONS.......coeuiieieieiiitieie ettt 73
4.3.1.22.1 CaPPING .ccrvvuvrirermrerereineneeiite ettt bttt 74
4.3.1.2.22 In Situ Soil Treatment.......cccoovviiiiiinininineeiineneireeteteee e 77
4.3.1.2.2.3 ExSitu Soil Treatment.........ccoeivvveeieiiiiriiinienneneeeeee e, 79
43.1.2.3 Summary of Soil Screening Results.........ccccecevenrcncnns. SRR 82
. 4.3.2 GrOUNAWALET.......coiiiiiitiiietiicicrre et see ettt 82

3967 (8) CONESTOGA-ROVERS & ASSOCIATES



TABLE OF CONTENTS

4.3.2.1 Identification of General Groundwater Response

Actions, Technologies, and Process Options.........ccoceeeeeiniiiiecarenennes 82
4.3.2.1.1 NO ACHON....cciititcctitctitccreerces et 83
4.3.2.1.2 Limited ACHON ....cccevciiiiiciiiiiicticcrecrice s 83
4.3.2.1.3 In Situ Treatment ACtiON.......cccceccvvmiimniiniiniiiiiii e 84
4.3.2.1.4 Physical Containment ACHON.......cccereeieimimerenriiiriicircne 84
4.3.2.1.5 Hydraulic Containment ACtOnN.......c.couivieieiiiiniiiiiicccceee 84
43.2.1.6 Source Removal ActiOn.........iiiniiiininiiiniciciieecnenns 85
4.3.2.1.7 Collection/Treatment Action .......ccceceoviriiiiiiienieininiccenn, 85
4.3.2.1.8 Collection/Disposal Action.........ccccccvmivmininincninriccccrne 86
4322 Screening of Groundwater Remedial Response

Actions, Technologies, and Process Options........ccccecveveriinninnane. ...86
43221 Response Actions and Technologies.........ccccooueveiveivinrciciinnnnnene. 87
4.3.2.2.2 Process OPtionS........cceerierireeiiintiniiiniicicreee e 89
4.3.22.21 Groundwater Treatment........ccocooivininininiiiiniiiiiincccnen. 89
4.3.2.3 Summary of Groundwater Screening Results............icccevvuiucnnncnee. 91

5.0 DEVELOPMENT AND DETAILED

ANALYSIS OF REMEDIAL ALTERNATIVES.......cccoooniuiueireirieneensenesensesnnaones 92
‘ 51  INTRODUCTION ......ccoosrmmimrererrercemrerensicacseasescassesesessieesseseecasaesssnessscnes 92
52  DEVELOPMENT OF REMEDIAL ALTERNATIVES..........cccoovee. 92
5.3  DESCRIPTION AND DETAILED ANALYSIS OF
REMEDIAL ALTERNATIVES ... 93
5.3.1 Components Common to Various Alternatives..........ccccecovveieeiinnnnns 94
5.3.1.1 Monitoring Programs.........cccceiieiinineniniieieeesesienieneteteeneseas 95
5.3.1.1.1 General Site MONItOTINgG ......ccocccnivieiriininiiniriieierieeere e 95
5.3.1.1.2 Treatment System MONItOTiNgG....ccoveoiiieminnininiiiicces 96
5.3.1.1.3  RePOTHNG..cmriitiriieiiieieteete ettt 96
5.3.1.2 Institutional Controls ... 96
5.3.1.3 Pre-Design Studies......cccoumirueiuiiiiiniiieitiit e 97
5.3.2 Alternative 1
- No Action
- Groundwater MoOnitoring..........coceveveermvinminieniciciece e 98
5.3.2.1 Alternative 1 - Overall Protection of Human Health
and the Environment.........cccceveveriinrninnnne. et 98
5.3.2.2 Alternative 1 - Compliance With SCGs.......cccooemiininiiiniin, 98
5.3.2.3 Alternative 1 - Long-Term Effectiveness and Permanence............. 99
5.3.2.4 Alternative 1 - Reduction of Toxicity, Moblhty .
or Volume Through Treatment...........cccoeiivinirinniinininiiieicicics 99
5.3.2.5 Alternative 1 - Short-Term Effectiveness...........cccoeuevivieniniruiununncncnes 99
5.3.2.6 Alternative 1 - Implementability .......ccccoooennriiinnenini, 100
‘ 5.3.2.7 .Alternative 1 - COSt......ccoeeruicccurcvcncninnnnnns ettt et 100

3967 (8) CONESTOGA-ROVERS & ASSOCIATES



3967 (8)

TABLE OF CONTENTS

Page
5.3.3 Alternative 2
- Institutional Controls
- Groundwater MONItOIINg.......cccoeviirinceriiiiierciee et 100
5.3.3.1 Alternative 2 - Overall Protection of Human Health
and the EnvIrONMEeNt.........uoieieiererinniennieeecereereeceeeesneseesseesaeens 100
5.3.3.2 Alternative 2 - Compliance With SCGs..................... s 101
5.3.3.3 Alternative 2 - Long-Term Effectiveness and Permanence........... 101
5.3.3.4 Alternative 2 - Reduction of Toxicity, Mobility, or Volume
Through Treatment ..o 102
5.3.3.5  Alternative 2 - Short-Term Effectiveness...........cccceceeuvrrreeecrreenannes 102
53.3.6  Alternative 2 - Implementability ........cccccccoeiiininiiinnnnces 102
5.3.3.7  AHErnative 2 - COSt.uuu i iiieieeeeeeeeeeeettee et et ses et s e 102
5.3.4 Alternative 3
- Institutional Controls 4
- Groundwater Hydraulic Containment (Overburden and
Bedrock)/Source Removal, On-Site Treatment
- NAPL Collection, Off-Site Treatment .
- Groundwater MONItOIING........ccoeveurvemiiiiiiiiciiccce e 103
5.3.4.1 Alternative 3 - Overall Protection of Human Health '
and the ENvironment.....c....cieiniiirnniieneeieeeesreeeeeee e e s 107
53.4.2  Alternative 3 - Compliance With SCGs.........ccccceeviviiviriiniiincnenne. 108
5.3.43  Alternative 3 - Long-Term Effectiveness and Permanence........ 108
5.3.44 Alternative 3 - Reduction of Toxicity, Mobility, or Volume
Through Treatment ...t 108
5.3.4.5  Alternative 3 - Short-Term Effectiveness...........ccccceeevuvrereerinennenn. 109
53.4.6  Alternative 3 - Implementability ........ccccoceeiniiiininininicniicnnnene. 109
5.3.4.7 Alernative 3 - COSt...cciirrierriiriieciieeceieeesieeeeceeeeeeeereeees e esae s e aeseeseenns 110

5.3.5 Alternative 4
- Institutional Controls
- Bedrock Groundwater Hydraulic Containment
(Bedrock)/Source Removal, On-Site Treatment
- Soil Source Removal, On Site Treatment

- Groundwater Monitoring...........ccccoeevvuiviiinivinincniccecececcces
5.3.5.1 Alternative 4 - Overall Protection of Human Health

and the Environment....................... ettt e
5.3.5.2 Alternative 4 - Compliance With SCGS......cceceeemrivimenininriierinnenn
5.3.5.3 Alternative 4 - Long-Term Effectiveness and Permanence
5.3.5.4 Alternative 4 - Reduction of Toxicity,

Mobility or Volume Through Treatment........cccoceoeueeiieiinnnnnnnen.
5.3.5.5 Alternative 4 - Short-Term Effectiveness........ccccecevueieieinreennennenn.
5.3.5.6 Alternative 4 - Implementability .........ccioceeenmiomnnieiccice,
5.3.5.7 Alternative 4 - COSt........ovveiiiiiiiiiciciiins e
54  SUMMARY OF DETAILED ANALYSIS.................. et




6.0

7.0

3967 (8)

TABLE OF CONTENTS

Page
RECOMMENDED ALTERNATIVE ..o eeeeeeeeeeeereeetttteeeeeeeaeeeneeeesseesssnnssnsans 125
DESIGNATION OF CORRECTIVE ACTION MANAGEMENT UNIT.....127
7.1 INTRODUCTION ...evrvtieieeeervnniereeneee reeerreetraenraraeeeee——aaeaeeetararenenarenes 127 .
7.2 CAMU DESCRIPTION. ..ottt eeeeeeseveeeaeesssstsssssesssssnsssssssssiseseseremsnnns 127
7.3 MANAGEMENT OF REMEDIATION WASTES.....cooovivevreeeineen. 128

CONESTOGA-ROVERS & ASSOCIATES



FIGURE 2.1

FIGURE 2.2

FIGURE 2.3

FIGURE 2.4
FIGURE 2.5
FIGURE 2.6

FIGURE 2.7
FIGURE 2.8
FIGURE 2.9

FIGURE 2.10
FIGURE 2.11
FIGURE 2.12

FIGURE 2.13
FIGURE 2.14

FIGURE 2.15

FIGURE 2.16

FIGURE 2.17

3967 (8)

LIST OF FIGURES

Following -
Report

SITE LOCATION MAP
SURFACE CHARACTERISTICS

GROUNDWATER MONITORING WELL AND SAMPLE
LOCATIONS

CROSS-SECTION ALIGNMENTS

STRATIGRAPHIC CROSS-SECTION A-A'
STRATIGRAPHIC CROSS-SECTION B-B'

OVERBURDEN GROUNDWATER CONTOURS
- APRIL 11, 1994

OVERBURDEN GROUNDWATER CONTOURS
- JUNE 23, 1995 '

OVERBURDEN GROUNDWATER CONTOURS
- AUGUST 30, 1995

BEDROCK GROUNDWATER CONTOURS - JUNE 23, 1994

SHALLOW SOIL CHEMISTRY
DEEP SOIL CHEMISTRY

ORGANIC CHEMICAL DISTRIBUTION IN
OVERBURDEN GROUNDWATER

TOTAL CHLORINATED ETHENE CONCENTRATIONS
IN OVERBURDEN WELLS

TOTAL CHLORINATED ETHANE CONCENTRATIONS
IN OVERBURDEN WELLS

TOTAL BTEX CONCENTRATIONS IN OVERBURDEN

WELLS

ORGANIC CHEMICAL DISTRIBUTION IN BEDROCK
GROUNDWATER

CONESTOGA-ROVERS & ASSOCIATES



FIGURE 2.18

FIGURE 2.19°

FIGURE 2.20
FIGURE 4.1
FIGURE 5.1

FIGURE 5.2

FIGURE 5.3

FIGURE 5.4

FIGURE 7.1

3967 (8)

- LIST OF FIGURES

Following
Report

TOTAL CHLORINATED ETHENE CONCENTRATIONS
IN BEDROCK WELLS

TOTAL CHLORINATED ETHANE CONCENTRATIONS
IN BEDROCK WELLS

TOTAL BTEX CONCENTRATIONS IN BEDROCK WELLS
POTENTIAL SOIL REMEDIATION ZONES
ALTERNATIVE 3 - SYSTEM COMPONENTS

OVERBURDEN COLLECTION TRENCH AND FORCEMAIN
TYPICAL CROSS-SECTION

ALTERNATIVE 4 - SYSTEM COMPONENTS
TYPICAL LAYOUT FOR EX SITU VAPOR EXTRACTION SYSTEM

CAMU DESIGNATION - ALTERNATIVE 4

CONESTOGA-ROVERS & ASSOCIATES



TABLE 1.1

TABLE 2.1

TABLE 2.2

TABLE 2.3
TABLE 2.4
TABLE 2.5 |
TABLE 2.6

TABLE 2.7
TABLE 2.8
TABLE 2.9
TABLE 2.10

TABLE 2.11

3967 (8)

LIST OF TABLES

Following
Report

RI/FS SCOPE OF WORK

. REPRESENTATIVE DETECTED CONTAMINANT

CONCENTRATIONS - FORMER DRUM STORAGE
AREA - SOIL

REPRESENTATIVE DETECTED CONTAMINANT
CONCENTRATIONS :

FORMER ABOVEGROUND STORAGE TANK AREA,
EAST SIDE DRY WELL AREA, UNDERGROUND
STORAGE TANK AREA AND PLANT BUILDING

REPRESENTATIVE DETECTED CONTAMINANT
CONCENTRATIONS
SOUTHERN AREA - SHALLOW SOIL

REPRESENTATIVE DETECTED CONTAMINANT
CONCENTRATIONS
SOUTHERN AREA - DEEP SOIL

REPRESENTATIVE DETECTED CONTAMINANT
CONCENTRATIONS
OFF-SITE PARCEL - SHALLOW SOIL

REPRESENTATIVE DETECTED CONTAMINANT
CONCENTRATIONS
OFF-SITE PARCEL - DEEP SOIL

SUMMARY OF SUBSURFACE SOIL DETECTED
INORGANIC PARAMETER RESULTS

OVERBURDEN GROUNDWATER DETECTED COMPOUND
SUMMARY - NORTHEAST AREA

OVERBURDEN GROUNDWATER DETECTED COMPOUND
SUMMARY - SOUTHEAST AREA

OVERBURDEN GROUNDWATER DETECTED COMPOUND
SUMMARY - OFF-SITE PARCEL

BEDROCK GROUNDWATER DETECTED COMPOUND
SUMMARY - NORTHEAST AREA

CONESTOGA-ROVERS & ASSOCIATES



LIST OF TABLES

Following
_Report

. TABLE 2.12 | BEDROCK GROUNDWATER DETECTED COMPOUND
' SUMMARY - SOUTHEAST AREA

TABLE 2.13 BEDROCK GROUNDWATER DETECTED COMPOUND
SUMMARY - OFF-SITE PARCEL

TABLE 2.14 | SURFACE SOIL AND SURFACE WATER DETECTED
COMPOUND SUMMARY - OFF-SITE PARCEL

TABLE 2.15 SUMMARY OF CHEMICALS OF POTENTIAL
CONCERN

TABLE 2.16 SUMMARY OF ADDITIONAL ESTIMATED
CANCER RISKS AND HAZARD INDICES

TABLE 3.1 NEW YORK STATE GROUNDWATER AND
SURFACE WATER STANDARDS AND GUIDELINE
CONCENTRATIONS

TABLE 3.2 DRAFT NEW YORK STATE AMBIENT AIR
GUIDELINE CONCENTRATIONS

TABLE 3.3 POTENTIAL SOIL CLEANUP OBJECTIVES FOR
DETECTED ORGANIC COMPOUNDS

TABLE 3.4 POTENTIAL ACTION-SPECIFIC STANDARDS,
CRITERIA AND GUIDELINES

TABLE 4.1 - IDENTIFICATION OF POTENTIAL GENERAL REMEDIAL
RESPONSES ACTIONS, TECHNOLOGIES AND PROCESS
OPTIONS - SOILS

TABLE 4.2 PRELIMINARY SCREENING OF REMEDIAL RESPONSE
ACTIONS AND TECHNOLOGIES - SOILS

TABLE 4.3 POTENTIAL REMEDIAL RESPONSE ACTIONS, TECHNOLOGIES
AND PROCESS OPTIONS RETAINED
FOR ALTERNATIVE DEVELOPMENT - SOILS

TABLE 4.4 IDENTIFICATION OF POTENTIAL GENERAL REMEDIAL
RESPONSE ACTIONS, TECHNOLOGIES AND PROCESS
OPTIONS - GROUNDWATER

3967 (8) . CONESTOGA-ROVERS & ASSOCIATES



TABLE 4.5

TABLE 4.6

TABLE 5.1
TABLE 5.2

TABLE 5.3

TABLE 5.4
‘ TABLE 5.5
TABLE 5.6

TABLE 5.7

TABLE 5.8

3967 (8)

LIST OF TABLES

Following
Report

PRELIMINARY SCREENING OF REMEDIAL
RESPONSE ACTIONS AND TECHNOLOGIES
- GROUNDWATER

POTENTIAL REMEDIAL RESPONSE ACTIONS,
TECHNOLOGIES AND PROCESS OPTIONS
RETAINED FOR ALTERNATIVE
DEVELOPMENT - GROUNDWATER

DETAILED ANALYSIS CRITERIA AND FACTORS

REMEDIAL ALTERNATIVE MONITORING PROGRAM

PROPOSED GROUNDWATER MONITORING
WELL NETWORK

COST ESTIMATE FOR REMEDIAL ALTERNATIVE 1
COST ESTIMATE FOR REMEDIAL ALTERNATIVE 2
COST ESTIMATE FOR REMEDIAL ALTERNATIVE 3
COST ESTIMATE FOR REMEDIAL ALTERNATIVE 4

SUMMARY OF TAGM 4030 SCORES

CONESTOGA-ROVERS & ASSOCIATES




APPENDIX A

APPENDIX B

APPENDIX C

APPENDIX D

APPENDIX E

APPENDIX F

3967 (8)

LIST OF APPENDICES

ASSESSMENT OF SOIL TREATMENT TECHNOLOGIES

ASSESSMENT OF GROUNDWATER TREATMENT
TECHNOLOGIES

HYDROGEOLOGIC EVALUATION OF ALTERNATIVES

RESULTS OF THE PLANT BOREHOLE PROGRAM -
MARCH 1995

TAGM 4030 REMEDIAL ALTERNATIVE SCORE SHEETS

NYSDEC MASTER LIST OF STANDARDS, CRITERIA AND
GUIDANCE

CONESTOGA-ROVERS & ASSOCIATES



EXECUTIVE SUMMARY
I. BACKGROUND

A Feasibility Study (FS) was conducted under the
Administrative Order on Consent (Index Number B9-0396-91-01) for the Leica
Inc. Facility (Site) located in Cheektowaga, New York. The FS was completed
in accordance with the following:

e RI/FS Work Plan;

* Guidance for Conducting Remedial Investigations and Feasibility Studies
Under CERCLA, October 1988;

¢ 6NYCRR Section 375; and

e National Contingency Plan (NCP).

The information presented and evaluated in the report
entitled "Remedial Investigation Report" [RI Report (CRA, October 1994)
serves as the basis for conducting this FS.

This FS Report has been developed to assess the remedial
actions that may be required based on human health risks, environmental
risk or exceedances of chemical-specific standards, criteria, or guidance (SCGs).

This FS provides a review of the chemical distribution
including exceedances of SCGs for groundwater and soil and the Baseline
Risk Assessment (BRA). The results of the BRA and the exceedances of
chemical-specific SCGs form the basis for developing remedial action
objectives for the Site.

II. CHEMICATL DISTRIBUTION

Subsurface Soils

J

Three areas of the Site have been identified that contain
' subsurface soils with organic chemical concentrations exceeding applicable

3967 (8) : i ' CONESTOGA-ROVERS & ASSOCIATES
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NYSDEC soil cleanup objectives. The primary chemicals detected in the
subsurface soil samples were chlorinated ethenes, chlorinated ethanes and
BTEX compounds.

, The three areas, designated A, B, and C are associated with
the former drum storage area, the northeastern source area and the
southeastern fill area, respectively. In addition, a secondary area consisting of
the remainder of the fill area outside of Area C, may required remediation.

The following: areas and volumes have been estimated for these areas: G‘\e.'l.0>

Areal Extent Average Depth Volume

(ft2) (ft) (yd3)
Area A 990 3 110
Area B 12,450 13 6,000
Area C 22,050 " 125 10,210
Secondary Southeast Area 22,900 - 14 11,870

Inorganic concentrations detected above soil cleanup
objectives in the overburden soils are most likely naturally occurring and
probably do not represent a Site-related impact.

Surface Soil

One surface soil sample, collected in the cemetery
property, has six SVOCs and four metals detected at concentrations above soil
cleanup objectives. However, the source of these parameters is probably not
Site-related. '

Overburden Groundwater

The primary chemicals detected in the overburden
groundwater at concentrations exceeding Class GA groundwater standards are
chlorinated ethenes, chlorinated ethanes and BTEX compounds in the
northeast area of the Site and chlorinated ethenes and BTEX compounds in
the southeast portion of the Site. The VOCs detected most frequently at the

1i CONESTOGA-ROVERS & ASSOCIATES



‘ highest concentrations include 1,1-dichloroethene, 1,2-dichloroethene,
‘ trichloroethene and vinyl chloride.

Bedrock Groundwater

The primary chemicals detected in the bedrock
groundwater at concentrations exceeding Class GA groundwater standards are
chlorinated ethenes, chlorinated ethanes and BTEX compounds in the -
northeast area of the Site and chlorinated ethenes and BTEX compounds in
the southeast area of the Site. The VOCs detected most frequently at
concentrations exceeding SCGs include 1,2-dichloroethene and vinyl chloride
in the northeast and southeast areas and 1,1-dichloroethene, trichloroethene
and tetrachloroethene in the northeast area only.

Inorganic parameters detected in both the overburden and

bedrock groundwater at concentrations exceeding SCGs are considered to be
naturally occurring and do not indicate a Site-related impact.

‘ Surface Water

metals in the surface water sample collected from the small pool of standing

Minor exceedances of Class C surface water SCGs for

water located in the off-Site parcel do not indicate a Site-related impact, but
may be the result of naturally occurring conditions or a source unrelated to
the Site.

VOCs and SVOCs were not detected at concentrations
exceeding SCGs in the surface water sample.

NAPL

|

1 NAPL was detected in the overburden groundwater at

1 wells MW-8 and MW-11. The NAPL was found to consist primarily of

| trichloroethene, 1,2-dichloroethene, xylene, vinyl chloride, ethylbenzene and
tetrachloroethene at concentrations ranging from 160,000 J ug/L to

. 330,000,000 pg/L.
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II. BASELINE RISK ASSESSMENT

The BRA was completed during the RI to evaluate the
present and future potential impact of Site activities on public health and the
environment.

The BRA identified the following three sectors to evaluate

soil exposure:
Sector A - the undeveloped cemetery property;
Sector B - the grassed area in front of and along the sides of the plant; and

Sector C- - the primarily paved areas to the south and east of the plant.

Exposure pathways which were evaluated in the BRA are
summarized as follows:

Media Exposure Pathway Receptor Population

‘Cemetery Property (Sector A)

Surface and Dermal Contact Workers
Subsurface soil Incidental Ingestion Trespassers (residents
from adjacent homes)

Plant Site (Sector C)

Subsurface soil : Dermal Contact On-Site Workers
Incidental Ingestion Contractors
Bedrock
Groundwater Ingestion . Residential Use of
(hypothetical Dermal Contact Private Well
future use) 4 Inhalation (home owners)

The BRA estimated carcinogenic and non-carcinogenic
health risks posed by the various exposure pathways. A combination of
mid-range and upper-bound exposure assumption factors were used to
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calculate the average (Mean) and the reasonable maximum exposure (RME)
expected to occur under exposure scenarios explicitly developed for the Site.
The most likely exposure conditions utilized the average or mean value for
the assumption. The reasonable maximum exposure or the RME was based
on the 90th or 95th percentile confidence level for the assumption and was
intended to be a conservative (i.e., well above the average case) estimate of
any potential exposure.

The estimated cancer risks associated with all exposure
pathways evaluated for soils were below or within the acceptable range of
1.0E-06 to 1.0E-04 established by the U.S. EPA. It appeared that approximately
80 percent of the total risk was attributable to PAHSs reported in one
"sediment" sample which was included as a surface soil sample. The
remainder of the risk was attributable to arsenic and beryllium which were
reported at levels at or slightly above background concentrations expected in
soil.

The hazard indices associated with all exposure pathways
evaluated for soils were below 1.0, the level of concern.

The future hypothetical use of groundwater from the
bedrock below the Site for household use (drinking and bathing) resulted in
estimated risks and hazards in excess of the acceptable range. Although there
are currently no groundwater users on Site or in the vicinity of the Site, it was
hypothesized that the bedrock groundwater could potentially be developed as
a potable water source in the future.

The hypothetical future consumption of groundwater by
off-Site residents yielded estimated cancer risks that were above the 1.0E-04,
the high end of the acceptable range of 1.0E-06 to 1.0E-04 prescribed by
U.S. EPA. Arsenic contributed essentially 100 percent of the estimated
carcinogenic risk while barium, arsenic and nickel accounted for 99.5 percent
of the non-carcinogenic hazard. Although the inorganic constituents resulted
in exceedances of the acceptable risk and hazard limits, the RME
concentrations of arsenic, barium, and nickel were well below their respective
MClLs.
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It was concluded in the RI report that although the on-Site
bedrock is contaminated, the movement off Site is limited and the present
downgradient perimeter conditions do not exceed the MCL levels for the
inorganic chemicals which are the primary parameters in bedrock
groundwater at the perimeter wells. Concentrations of metals reported in
downgradient wells may be in part or totally a result of normal background
conditions.

" IV. REMEDIAL ACTION OBJECTIVES

Subsurface Soil

Remedial action objectives for subsurface soil at the Site-
are to prevent or mitigate the migration of chemicals, to the maximum extent
practicable, from Areas A, B, and C and possibly the secondary southeast area
that would result in groundwater contamination in excess of Class GA
groundwafer standards. NYSDEC soil cleanup objectives are, therefore,
remedial goals for the subsurface soils.

-Qverburden Groundwater

The remedial objective for the overburden groundwater
at the Site is to restore groundwater quality, to the maximum extent
practicable, to levels that are protective of human health and the
environment. The Class GA groundwater SCGs are, therefore, remedial goals
for the overburden groundwater. In addition, remedial goals for the
overburden groundwater are to prevent the migration of contaminants, to |
the maximum extent practicable, to the bedrock aquifer for the protection of
human health and the environment.

Bedrock Groundwater

Remedial objectives for the bedrock groundwater at the

. Site are to prevent the future ingestion and exposure, to the maximum extent

vi - CONESTOGA-ROVERS & ASSOCIATES -



3967 (8)

practicable, to groundwater with chemicals that pose carcinogenic and
non-carcinogenic risks in excess of the established acceptable levels. In

~ addition, remedial goals for the Site bedrock groundwater are to reduce

chemical concentrations, to the maximum extent practicable, to the applicable
Class GA SCGs for the protection of human health and the environment.

NAPL

The remedial objective for NAPL at the Site is to prevent
or mitigate, to the maximum extent practicable, the migration of chemicals
from this source area to the groundwater and soil for the protection of
human health and the environment.

Surface Water and Surface Soil
Remedial objectives or goals for surface water and surface

soils are not necessary based on the results of the RI and BRA.

V. IDENTIFICATION AND SCREENING OF GENERAL :
RESPONSE ACTIONS, TECHNOLOGIES AND PROCESS OPTIONS

General response actions, technologies and process
options were developed and screened for the media of concern at the Site -
soil, groundwater and NAPL. General response actions are broad remedial
approaches capable of satisfying the remedial action objectives. Technologies
were then identified that are applicable to each general response action.
Technologies and process options were screened based on technical feasibility,
cost, effectiveness and implementability to eliminate the less effective or less
reliable technologies and process options.

Based upon the screening process, the following general
response actions, technologies and process options were retained for further
evaluation:

vii CONESTOGA-ROVERS & ASSOCIATES




3967 (8)

Subsurface Soil

General Response Actions

1. No Action
2. Limited Action

3. Removal/Treatment
Action

Groundwater

General Response Actions

1. No Action
2. Limited Action

3. Hydraulic Containment
Action

4. Source Removal Action

5. Collected Groundwater
Treatment Action

6. Collected Groundwater
Disposal Action

Remedial Technologies

a) Institutional Controls

a) On-Site Physical

Remedial Technologies

a) Institutional Controls

a) Bedrock Groundwater
Extraction Wells

b) Overburden Groundwater
Collection Drain

a) Bedrock Groundwater
‘Extraction Wells

b) Overburden Groundwater
Collection Drain

a) On-Site Physical

a) Disposal at POTW

i)

ii

Process Options

Soil Vapor
Extraction/Biological
) Mechanical Volatilization

Process Options

Air Stripping (other
options including

UV /oxidation and carbon
adsorption may also be
appropriate)

VI. DEVELOPMENT OF REMEDIAL ALTERNATIVES

The following four remedial alternatives for the Site were

options retained from the initial screening:

viii

- assembled utilizing the general response actions, technologies and process
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Alternative 1:
e No Action
* Groundwater Monitoring

Alternative 2:
e Institutional Controls
¢ Groundwater ‘Monitoring

Alternative 3:

e Institutional Controls

¢ Groundwater Hydraulic Containment (Overburden and Bedrock)/Source
Removal, On-Site Treatment

e NAPL Collection, Off-Site Treatment

¢ Groundwater Monitoring

Alternative 4:
¢ Institutional Controls
e Groundwater Hydraulic Containment (Bedrock)/Source Removal, On-Site
. Treatment
¢ Soil Source Removal, On-Site Treatment (Mechanical Volatilization and
Soil Vapor Extraction/Biological)
* Groundwater Monitoring

VII. DETAILED ANALYSIS OF ALTERNATIVES
Each alternative was evaluated in terms of the seven
evaluation criteria which encompass technical, cost, and institutional

considerations; and compliance with statutory requirements.

The following seven evaluation criteria were used in the
detailed analysis of remedial alternatives:

i) overall protection of human health and the environment;
ii) compliance with applicable or appropriate and relevant requirements
(ARARs);
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iii)  short-term impacts and effectiveness;

iv)  long-term effectiveness and permanence;
V) reduction of toxicity, mobility, and volume;
vi)  implementability; and

vii)  cost.

VIIL gs—U-MMTARY:OF EVALUATION-AND—/
RECOMMENDED ALTERNATIVE—

Based upon the evaluation presented in this FS,

Altetnative 4 was recommendéd as™the preferred alternative’to address the
environmental and human health concerns at the Site. Alternative 4
involves the following remedial components: '

_q—— . n A . __--__-...“.‘., .
f/_sg;l-sou«ree»removal.wﬂh&n:&teireaytment‘(~mechan1'ca-l-vola_tlhzat'lb’n-and
. . . . w
{soil vapor_extraction /biological);

oC:beﬁo—ek-groundw—a-ter«eon«tainment,/‘source‘remo.\zalkwi,th on-Site
(treatment;? |

(*__institutional controls; and

(¢ __groundwater monitoring_program. ]

The No Action alternative (Alternative 1) provides no |
reduction in risks to human health and the environment. The TAGM 4030
total score of 38 for Alternative 1 was the lowest of the 4 alternatives that
were evaluated. . '

Alternative 2 would reduce the risks associated with all
exposure scenarios with the exception of the potential off-Site future
groundwater use scenario. However, chemical-specific SCGs would continue
to be exceeded for Alternative 2. The TAGM 4030 total score of 39 for
Alternative 2 was significantly less than Alternatives 3 and 4.

Alternative 3 would reduce the risks to human health for

all exposure scenarios by providing overburden and bedrock groundwater
containment and treatment. Alternative 3 had a TAGM 4030 total score of 65

X CONESTOGA-ROVERS & ASSOCIATES




3967 (8)

which is significantly greater than Alternatives 1 and 2 but less than
Alternative 4.

Alternative 4, which includes soil source removal and
on-Site mechanical volatilization and soil vapor extraction supplemented
with biological treatment, would also remove the majority of the chemicals
in the overburden groundwater and would likely reduce the time required to
achieve chemical-specific SCGs in the bedrock groundwater in comparison to

. Alternative 3. The residual chemicals remaining in the soil and groundwater

following soil source removal and treatment for Alternative 4 would require
bedrock groundwater containment and treatment for a much shorter
duration than would be required for Alternative 3.

The total TAGM 4030 score of 70 for Alternative 4 was the
highest of the alternatives evaluated in this FS.

The effectiveness of Alternative 4 would be monitored by
implementation of the groundwater monitoring program. The bedrock
groundwater containment and treatment system could be extended or
reduced as required based upon the results of the monitoring program.

The following pre-design studies would be required to
provide supplemental data to support the detailed design requirements for
Alternative 4:

e groundwater treatability study;

e pre-design hydrogeologic investigation study:
- aquifer properties testing, wog
- groundwater extraction pumping test, and

- groundwater extraction system influent chemistry evaluation; and

* s0il treatability study. 7 po~¢€
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The pre-design studies would be completed either before
‘ or during the preparation of the remedial design. The results of the
pre-design studies would be incorporated in the final remedial design.
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1.0 INTRODUCTION

Conestoga-Rovers & Associates (CRA) was retained to
conduct a Remedial Investigation/Feasibility Study (RI/FS) at the former
Leica Inc. facility (Site) located in Cheektowaga, New York. The RI/FS was
conducted pursuant to the terms and conditions of the Administrative Order
on Consent (Order) (Index Number B9-0396-91-01) between the New York
State Department of Environmental Conservation (NYSDEC) and Leica Inc.
(Leica).

NYSDEC has classified the Site as a Classification "2"
inactive hazardous waste disposal site pursuant to Environmental
Conservation Law of the State of New York (ECL) Section 27-1305.4.b. That
classification is a determination by NYSDEC that the Site poses a significant
environmental threat. The Site is listed in the Registry of Inactive Hazardous
Waste Disposal Sites in New York State as Site Number 915156.

In accordance with the Order, the objectives of the RI/FS

‘ for the Site include the following components:
1. A RI defining the nature and extent of the release or threatened release
of hazardous substances, pollutants or contaminants at and from the
Site;
2. A Baseline Risk Assessment; and
3. A FS to identify and evaluate alternatives for remedial action, if any, to

eliminate or mitigate all significant threats to the public health or the
environment posed by the release or threatened release of hazardous
substances, pollutants or contaminants at or from the- Site.

A RI/FS Work Plan was developed in accordance with the
United States Environmental Protection Agency (U.S. EPA) interim final
guidance document entitled "Guidance for Conducting Remedial
Investigations and.Feasibility Studies Under CERCLA", dated October 1988
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and NYSDEC regulations and applicable guidance. The RI/FS Work Plan was
‘ approved by the NYSDEC and the Order was signed on October 24, 1993.

The Scope of Work (SOW) for the RI/FS presented in
Table 1.1 is a compilation of all the work tasks to be performed during the
study. A report entitled, "Remedial Investigation Report” [RI Report (CRA,
October 1994)] was prepared to satisfy the RI report requirements of Task 10 of
the RI SOW. The information presented and evaluated in the RI Report
serves as the basis for conducting the FS. ‘

11  BASIS FOR REMEDIAL ACTION
Remedial action is required to eliminate all significant
threats to human health and the environment (6 NYCRR Section 375-1.10 (b);

Consent Order Section III.A).

Therefore, in determining, whether remedial action is
‘ warranted, the following factors must be considered:

whether there is a release or threat of a release of a hazardous substance
into the environment, or whether there is a release or threat of a release
into the environment of a pollutant or contaminant “which may present
an imminent and substantial dahger to public health or welfare;”

o “"Where the cumulative carcinogenic site risk to an individual based on
reasonable maximum exposure for both current and future land use is less
than 104, and the non-carcinogenic hazard quotient is less than 1, action
generally is not warranted unless there are adverse environmental
impacts. ”

e whether chemical-specific standards that define acceptable risk are
violated; '

e whether there are non-carcinogenic effects or adverse environmental
‘ impacts that warrant action;
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» whether there are uncertainties in risk assessment results;

e whether there are possible future releases (based on quantities of material
and environmental setting and reasonably foreseeable future land use);

and
e whether other Site-specific conditions warrant action.

(Role of the Baseline Risk Assessment in Superfund Remedy Selection
Decisions, OSWER Directive 9355.0-30, U.S. EPA, April 22, 1991).

The Risk Assessment Guidance for Superfund (RAGS)
states that:

e "When the cumulative current or future baseline cancer risk for a
medium is within the range of 10-6 to 10-4, a decision about whether or
not to take action is a site-specific determination.” (RAGS, VI, Part B)

In summary, U.S. EPA guidance generally requires that
remedial actions be completed at sites where current or future human health
carcinogenic risks are identified to exceed 10-4 or a non-carcinogenic hazard
index exceeds the level of concern (1.0) or chemical-specific standards defining
acceptable risks are violated. The guidance further recommends that once the
necessity to complete remedial actions has been determined, U.S. EPA has
expressed a preference for cleanups that achieve a residual carcinogenic risk
level of 10-6 (the acceptability of cleanups to residual risk levels in the 10-4 to
1076 range is determined on a Site-specific basis). If the Baseline Risk
Assessment does not identify unacceptable human health risks (i.e.,
carcinogenic risks >10"4 or hazard index >1.0), it is necessary to assess the
requirements for remedial actions to be undertaken based upon the
determination of unacceptable environmental risks or the exceedence of
chemical-specific standards. | ‘

This FS Report has been developed consistent with the
NCP to assess the remedial actions that may be required based on human
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health risks, environmental risk or exceedances of chemical-specific

‘ standards.

1.2  ES SCOPE

This FS has been assembled in accordance with the
approved Work Plan. '

The remedial alternative evaluation presented in this FS
was conducted in accordance with 6 NYCRR Section 375.1.10 (c¢) and the NCP
and U.S. EPA guidance documents (U.S. EPA, October 1988). In accordance
with The National Contingency Plan (NCP) (40 CFR 300), the appropriate
remedy will be a “cost effective remedial alternative that effectively mitigates
and minimizes threats to and provides adequate protection of public health
and welfare and the environment.”

Soil and groundwater remediation technologies are
. evaluated separately in this report. '

1.3  REPORT ORGANIZATION

The FS report is presented in the following sections:

1.0 Introduction;
2.0  Site Background;
3.0 Determination of SCGs;
4.0 Identification and Screening of Technologies;
- 5.0 Development and Detailed Analysis of Alternatives;
6.0 Recommended Alternative; and
7.0  Designation of Corrective Action Management Unit.

Section 2.0 presents an overview of the Site history and
background including the results of the RI. "
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Section 3.0 presents a description of Standards, Criteria,
‘ and Guidance (SCGs) potentially applicable to the Site.

Section 4.0 presents the development of the media-specific
remedial action objectives and the identification and preliminary screening of
potential remedial response actions, technologies, and process options. Each
remedial response action and technology is evaluated based upon technical
feasibility. Alternative process options are then screened based upon
effectiveness, implementability, and cost effectiveness to select a
representative process (or processes) for each technology type.

Section 5.0 presents the development of remedial action
alternatives utilizing the general response actions, technologies, and process
options retained from the initial screening conducted in Section 4.0. A
detailed analysis of the remedial action alternatives is presented in
Section 5.0. The remedial action alternatives are evaluated in terms of the

following:
‘ 1)  compliance with SCGs; .
2) the overall protection of human health and the environment;
3) short-term effectiveness;
4) long-term effectiveness;
5) the reduction of toxicity, mobility, and volume of contaminants;

6) implementability; and
7) cost effectiveness.

: Section 6.0 presents the recommended alternative for the
Site based on the detailed analysis of alternatives presented in Section 5.0.

Section 7.0 presents a description of the corrective action

management unit which would be designated for the recommended

alternative.
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2.0 SITEBACKGROUND
2.1  SITE DESCRIPTION

The Site is located at the intersection of Eggert Road and
Sugar Road in the Town of Cheektowaga, New York. The west boundary of
the Site abuts the eastern boundary of the City of Buffalo, New York. The
location of the Site is shown on Figure 2.1.

The Site is approximately 24 acres in size situated on a
generally flat plain. The Site layout showing surface characteristics is
presented on Figure 2.2. An adjoining off-Site parcel of land approximately
6 acres in size owned by the St. Johns Cemetery Association was also
investigated during the RI. This off-Site parcel was planned as an extension
of Preston Road from Rowan Road to Sugar Road. Storm and sanitary sewer
lines and a gravel subbase were installed but the road was never completed.

As shown on Figure 2.2, there are three permanent
. buildings on Site, including the brick multi-story Main Building of
\ approximately 360,000 square feet, a single story metal storage building of
approximately 3,100 square feet, and a 1-story brick fire protection system
pump house of 325 square feet. The remainder of the Site is either paved for
parking use or landscaped as presented on Figure 2.2.

The buildings and asphalt parking areas occupy
approximately 65 percent of the Plant Site. The off-Site parcel is
approximately 50 percent wooded with mature growth trees, with the rest of )
the off-Site parcel being shrub/open meadow vegetation. Soil from grave
sites at the adjacent cemeteries is currently being placed in two small areas of
this off-Site parcel.

Six storage tanks are or were present on Site as follows:

i) one 110-gallon steel aboveground diesel fuel tank located inside the fire
protection system pump house to fuel the diesel pump motor;
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ii) one 100-gallon steel aboveground diesel fuel tank formerly located
‘ south of the boiler room. This tank was used to fuel a diesel generator.
The tank was closed and removed in July 1993;

iii)  two aboveground steel solvent storage tanks, one 750-gallon and one
250-gallon, for storage of trichloroethene and 1,1,1-trichloroethane.
These tanks were formerly located on the concrete dock area north of
the boiler room. The two tanks were removed from service in 1987
and removed from the Site in July 1991;

iv)  one 10,000-gallon steel underground tank for storage of #6 fuel oil.
This tank, located northeast of the boiler room, is still in service and
contains approximately 2,000 gallons of #6 fuel oil; and

V) one 20,000-gallon steel underground tank for storage of #6 fuel oil.
This tank, located east of the boiler room, is still in service and contains
approximately 11,000 gallons of #6 fuel oil.

‘ The two USTs are registered with the NYSDEC under
Permit Number 221775, under the name of Reichart-Jung.

Figure 2.2 shows the general location of these tanks at the
Site.

22  SITE HISTORY

The manufacturing facility was built on the Site in 1938 by
the Spencer Lens Company for the manufacture of scientific instruments and
high quality optical devices. Spencer Lens operated at the. Site from 1938 to
1945. American Optical Corporation owned and operated the Site from 1945
to 1986, manufacturing the same type of products. From 1986 to 1990,
Cambridge Instruments Inc. owned and occupied the Site for the manufacture
of similar optical products. In 1990, Cambridge Instruments Inc. merged with
Leica Inc. and operated under the Leica name at this Site until 1993. In

. July 1993, Leica Inc. ceased manufacturing operations at the Site. In
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October 1993 the facility and most of the land was sold te Samson Distribution

‘ Corporation/Calypso Development Corporation (Samson) for use as a
distribution warehouse. Leica retained title to a 100 x 390-foot area in the
southeast corner of the Site. Portions of the Main Building are also being
subleased by Samson to other businesses.

Prior to 1993, the owners and operators of the facility had
all been involved in the manufacture of scientific instruments and optical
devices. This involved two primary production processes: a metals
operation and a lens production operation. In the metals operation, metal
parts were machined and/or manufactured, cleaned, coated, and assembled.
The production of optical lenses involved the shaping, grinding, polishing,
and coating of glass lenses for use in ophthalmic instruments, microscopes,
refractometers, and other optical instruments.

Numerous chemicals were stored and used at the facility
for use in or as part of the manufacturing processes. These materials have
included paints, solvents (such as acetone, xylene, methanol, methylene

‘ chloride, 2-butanone, and chloromethane), degreasers (such as )
trichloroethene, 1,1,1-trichloroethane), hydraulic oils, fuel oils, cutting oils,
refraction oils, cyanide, acid based plating baths, and metals (cadmium,

chromium, nickel, zinc, and copper).

The three dual-fuel boilers used to supply steam and heat

for the facility currently operate with natural gas as a primary fuel and use #6
fuel oil as an alternate fuel. From 1972 to 1990, #6 fuel oil was the primary
fuel. From sometime in the early 1960s to 1972, #5 fuel oil was burned. From
1938 to the early 1960s, the facility was heated with coal. Until about 1956 the
ash resulting from the use of coal as a boiler fuel was landfilled on Site in a
low area in the southeast corner of the Site as presented on Figure 2.2. After
1956, the ash was disposed of by the Town of Cheektowaga. This area was
covered with soil and was subsequently paved over for use as an employée
parking area in the late 1950s.

v The refuse incinerator, located outside the Main Building
. immediately north of the boiler room, was built in 1971 for disposal of
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burnable refuse from the facility and was fired by natural gas. Ash from the
incinerator was hauled away by the Town of Cheektowaga. Both the boilers
and the incinerator discharged to the atmosphere through a common

smokestack. An Air Discharge Permit was issued for this stack as Permit No.

143-000-075. The three boilers were designated emission point numbers
00001A, 00001B, and 00001C and the incinerator was emission point 00001D.
The incinerator was operated by Leica until July 1993, when Leica moved
from the facility. '

NYSDEC records contain no reports of spills or releases at
the Site. Leica personnel report a 6,000-gallon #6 fuel oil spill onto the
ground in 1970 or 1971 due to a problem while filling a tank. This spill was
cleaned up by the fuel delivery company using absorbents, shovels, and
pumps.

According to Leica personnel, the only known on-Site

disposal was the placement of coal ash in the low area in the southeast
portion of the Site.

2.3  PREVIOUS INVESTIGATIONS

The principal investigations performed at the Site prior to '
the RI include the following activities:

July-August 1990 Phase I Environmental Audit * Site Inspection
Conducted by Recra Environmental, Inc. Employee Interviews
' Records Review

November 1990- Phase II Site Assessment
January 1991 Conducted by Recra Environmental, Inc.

Transformer Area Sampling

Plating Room Sampling

Matching Areas Sampling

Storm Sewer Sampling

Subsurface Soil Sampling

- Underground Storage Tank
Areas

- Drum Staging Areas

- Anomalous Areas

* Geophysical Survey

* Groundwater Well
Installation

* Groundwater Monitoring
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July 1991 - Confirmatory Sampling ¢ Groundwater Well
‘ Conducted by CRA Installation

¢ Groundwater Monitoring

January 1992 - Supplemental Site Investigation * Borehole Installations
Petroleum Hydrocarbon Delineation ¢ Shallow Soil Sampling
VOC Delineation * Groundwater Well

Conducted by CRA Installation
' : * Groundwater Monitoring

In July and August 1990, Recra Environmental, Inc.
(Recra) conducted a Phase I Environmental Audit of the site in support of the
sale of this property.

A Phase II Site Assessment was conducted by Recra
between November 1990 and January 1991. - The Phase II Site Assessment
included subsurface soil sampling (boreholes TB1 to TB9 and well location
MW4); installation and sampling of four overburden monitoring wells
MW1, MW2, MW3 and MW4) and a geophysical survey.

. Subsurface soil samples were collected during the Phase II
Site Assessment in the vicinity of the underground storage tanks, in the
former drum storage area and to investigate anomalies identified during the
geophysical survey.

_ Two rounds of groundwater sampling were conducted in
November 1990 and January 1991 during the Phase II Site Assessment.

Confirmatory groundwater sampling was conducted in
July 1991 by CRA. Three additional monitoring wells, MW5, MW6, and
MW?7, were installed followed by a sampling round for wells MW1 to MW?7.

A Supplemental Site Investigation was conducted by CRA
in January 1992 to further investigate conditions at the Site. During the
Supplemental Site Investigation, subsurface soil was investigated by the
installation of 18 boreholes (BH-A to BH-R). In addition, five groundwater
monitoring wells (MW8, MW9, MW10, MW11 and MW12) were installed.
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Groundwater monitoring was conducted at wells MW8 to MW12 and
previously installed wells MW4, MW6 and MW?7.

The results of these previous investigations are presented
in the RI Report. Sample locations are presented on Figure 2.3.

2.4 RI SUMMARY

. On November 4, 1992, based on the results of the previous

- investigations presented in Section 2.3, the NYSDEC notified Leica that the

Site had been listed on the Registry of Inactive Hazardous Waste Disposal
Sites as a Class 2 Site ("significant threat to the environment-action
required"). The NYSDEC subsequently requested that a RI/FS be conducted,
followed by a Remedial Design/Remedial Action (RD/RA) program.

During the period from November 1993 to August 1994,
CRA conducted field activities at the Site in accordance with the approved
RI/FS Work Plan. At the conclusion of the RI activities, the information
generated by the investigation was correlated and evaluated. This task
culminated in the completion of the RI Report which was submitted to the
NYSDEC in October 1994.

The RI field investigation included the following
activities:

e installation of ten overburden and nine bedrock groundwater monitoring
wells;

e hydraulic conductivity testing (rising head tests) was conducted for eight of
the nine bedrock wells and ten of the 23 overburden wells;

e five water level monitoring events were conducted during the period
from July 1992 to August 1994;
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soil samples were collected from 52 boreholes and analyzed for-the
Sité—specific Parameter List (SSPL) consisting of volatile organic
compounds (VOCs), metals, and total petroleum hydrocarbons (TPH) or
VOCs, metals, TPH, and semi-volatile organic compounds (SVOCs);

geotechnical analyses including grain size distribution, Atterberg limits,
permeability, and specific gravity were conducted for one Shelby tube
sample from the lake sediment layer. Bulk samples collected from the
lake sediment layer, sand layer, and till and were analyzed for grain size
distribution; '

one sediment sample and one surface water sample were collected from
the off-Site area and analyzed for Target Compound List (TCL) VOCs and
SVOCs, Target Analyte List (TAL) metals, and TPH;

three rounds of groundwater sampling were conducted as follows:

¢ Round I - samples collected from 12 existing overburden wells were
analyzed for TCL VOCs and TPH and samples collected from 4 wells
installed during the RI and seven existing bedrock wells were analyzed
for TCL VOCs, SVOCs, TAL metals, and TPH,

* Round II - samples collected from eight overburden and six bedrock .
wells were analyzed for a revised SSPL consisting of TCL VOCs only,
and

* Round III - samples collected from six overburden and three bedrock
wells (installed based on the results of Round I and Round II) were

analyzed for the revised SSPL consisting of TCL VOCs only;

a property boundary and topographical survey were completed for the Site
and the adjacent off-Site areas to the east and south;

a biota survey was conducted for the area east of the Site;
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* an air pathways analysis was performed to evaluate potential air emission

impacts resulting from the Site; and.

e a field survey including the installation of six boreholes was conducted to
confirm the location of underground utilities at the Site.
/ Upon completion of the field activities, all data were
compiled with historical data, as appropriate, to define the hydrogeology and
the distribution of chemicals at the Site. Based upon the available data, a
Baseline Risk Assessment (RA) was conducted consistent with the current
U.S. EPA guidance ("Risk Assessment Guidance for Superfund” Interim Final
- EPA/540/1-89/002, December 1989 [RAGS, December 1989]). :

A supplementary borehole investigation was conducted
in March 1995 to investigate the subsurface soil conditions beneath the Plant.
Soil samples were collected from three boreholes installed within the Plant
building and analyzed for VOCs and TPH.

The results of the field investigation and RA are
presented in the RI Report, October 1994. The results of the supplementary
borehole investigation within the Plant building, conducted in March 1995,
are presented in Appendix D. Sample locations including historical locations

are presented on Figure 2.3.

. 25  SITE HYDROGEOLOGY

2.5.1 Site Geology

In general, five stratigraphic units have been identified on
Site which consist of the following:

i) fill materials;

ii) native lake sediments, primarily clay and silt;

iii)  saturated water-laid deposits, primarily silt and sand;
iv)  basal till deposits, primarily compacted sand and gravel;
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V) bedrock (Onondaga Formation limestone).

Stratigraphic cross-sections for the areas investigated
during the RI are presented on Figures 2.4 to 2.6. These units are described
further below.

The overburden at the Site consists of a thin layer of fill
material overlying native soils consisting of lake sediments, sandy soils, and
till. The total overburden thickness ranges from 8.1 feet to 16.0 feet. The
overburden is generally thickest along the east side and southeast corner of
the Main Building (13 to 15.5 feet) which appears to correspond with the
higher ground elevations observed in these areas.

The fill encountered at the Site consists of disturbed
native soils; imported topsoil in the grassed areas; sand, gravel, and asphalt in
the parking lot areas; and assorted fill, including brick, glass, slag, ash, coal,
clinkers, metal, gravel, wood, and other materials in the area southeast of the
Main Building. The fill layer ranges in thickness from 0.5 feet to 6.2 feet and
is thickest in the areas east and southeast of the southeast corner of the Main
Building, where it is in excess of three feet thick. The fill thins toward the
south and west. In the eastern parking lot area, the fill is generally less than
one foot thick, with native soil occurring below a thin topsoil or asphalt layer.
The moisture content of the fill zone varied from dry to wet across the Site.
The water in the fill is a perched water table resting on the underlying lake
sediment layer.

The native soils at the Site consist of a lake sediment layer
overlying a gray silty-sand layer. The thickness of the native soil ranges from
5.4 feet to 12.9 feet. The overall thickness of the native soils averages 9.7 feet,
and is thickest in the east parking area and the west part of the south parking
area. The native soils are thinnest in the southeast portion of the Site;
correlating to the thickest fill areas.

The lake sediment layer at the Site is a varved, red-brown

clay and silt with minor amounts of sand and fine gravel. Results of grain
size distribution analyses indicate clay and silt comprise from 78.6 to
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97.4 percent of this unit. Laboratory analyses indicate that the permeability of
the lake sediment layer is approximately 1 x 10-8 cm/sec, with a porosity of
0.37 and a moisture content of 19.5 percent. The lake sediment layer ranges in
thickness from 2.4 feet to 9.4 feet, and averages 5.6 feet thick. The lake
sediments were described as being dry to moist.

Beneath the lake sediments is a saturated silt and sand
layer (sandy zone), which is primarily silt and sand with minor amounts of
clay and gravel. Results of grain size distribution analyses indicate silt
comprises from 40.2 to 49.3 percent and sand comprises from 31.4 to
46.3 percent of this unit. This sandy zone ranges in thickness from 1.9 feet to
9.7 feet and averages 4.1 feet thick.

A thin, densely compacted till layer lies below the sandy
zone directly above the bedrock. Where noted to be present, this till layer
ranged in thickness from 0.3 to 3.0 feet, with an averége thickness of 1.1 feet.
The till layer was notably drier than the overlying silt and sand deposits. The
grain size distribution analysis conducted for the sample collected from the
till layer at well MW-1A indicates the presence of silt at 34.2%, sand at 30.7%,
clay at 17.7% and gravel at 17.4%. This thin sandy till unit has been included

" with the overlying sandy zone for the hydrogeologic assessment.

The bedrock encountered beneath the Site is the
Onondaga Formation. The uppermost member encountered is the
Moorehouse Member, a fine to medium grained, light to medium gray,
massive limestone with nodular chart, tabular and rugose corals, and
brachiopod fossils. This member is noted to be up to 55 feet thick in the

"Buffalo Area. The actual thickness under the Site is unknown as the bedrock

wells penetrate a maximum of 32 feet of bedrock.

252 Site Hydrogeology

The following four hydrostratigraphic units have been
identified at the Site:
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i) Perched Water Table Unit;

. ii) Overburden Silty Clay Aquitard Unit;
iii)  Overburden Silt and Sand Water-Bearing Unit; and
iv) Onondaga Limestone Bedrock Aquifer Unit.

. A hydrostratigraphic unit is comprised of one or more
stratigraphic (gedlogic) units which have similar hydraulic properties.
Hydrostratigraphic units are designated aquifers (waterbearing zones) if they
transmit groundwater, or aquitards (confining layer) if they restrict
groundwater flow.

The Perched Water Table Unit exists within limited areas
of the fill zone at the Site as evidenced by the moisture content of the fill zone
material encountered during subsurface investigations in the southeast
portion of the Site. This perched water zone appears to coincide with the
areas having the greatest amount of fill and is discontinuous at the Site. It is
highly probable that the Perched Water Table Unit occurs only periodically
following wet conditions in the spring (and possibly late fall) of the year since

‘ groundwater levels in the deeper sandy zone of the overburden were
observed to drop significantly as discussed below.

The groundwater table within the Silt and Sand Unit has
been monitored by periodic measurements of water levels at the Site over a
period of 3 years. Seasonal fluctuations of the water table on the order of 4 to
6 feet occur, with a significant drop in water levels and/or drying up of some
on-Site overburden wells observed during drier periods.

The estimated hydraulic conductivity for the Silt-and
Sand Water-Bearing Unit at the Site based on the results of the RI range from
1.1 x 105 cm/sec to 1.1 x 10"2 cm/sec.

The groundwater flow in the Overburden Silt and Sand
Water-Bearing Unit occurs from the north, east and west toward the
southeastern corner of the Site, i.e., the depressional area in the vicinity of
MW-4, MW-8 and MW-11.
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The overburden (sandy zone) groundwater elevation
contours are presented for three sets of water levels:

i) April 11, 1994 representing the high water level season (seei Figure 2.7);

ii)  June 23, 1994 representing the nominal water level conditions and
which will be generally used in this study (see Figure 2.8); and

iii)  August 30, 1994 representing the low water levels of the late summer
dry season (see Figure 2.9); '

This description of the overburden groundwater flow is
consistent with that expected due to elevated topography to the east (Pine
Ridge) and to the north (the south slope of Cleveland Hill) of the Site. A
large depressional area is located southwest of the Site. Regionally, the
shallow groundwater flow is southward from the Site to the Squajaquada
Creek which passes through this depressional area. A smaller localized
depressional area trends south of the Site and up through the eastern side of
the Site. The shallow groundwater flow on Site appears to be influenced by
and directed towards this localized depressional area in the southeastern
portion of the Site.

The groundwater flow within the Bedrock Aquifer Unit
(Onondaga Formation limestone) occurs primarily along bedding plane
fractures and vertical joints. Weathered horizontal fractures and partings in
the rock cores were frequently observed. As bedrock is rather shallow, the
groundwater flow pattern in the bedrock is expected to be similar to that of
the overburden, i.e., influenced by the surrounding topographic features.

The bedrock groundwater elevation contours for June 23,
1994 data is presented in Figure 2.10 and is considered representative of the
normal conditions. The Bedrock Unit groundwater flow across the eastern
part of the Site appears to be from a high point at well MW-17A westward
toward well MW-16A. This is consistent with the expected pattern due to
recharge from Pine Ridge, east of the Site. On a Site scale, the Bedrock Unit
groundwater appears to flow from the southwest and the northeast (and
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' probably from the north also) toward the localized depressional area

occurring between well MW-6A and well MW-14A in the southeastern part
of the Site. The Bedrock Unit groundwater flow patterns appear to correlate
well with the top of bedrock contours (i.e., sloping towards the southeastern
corner). '

The estimated hydraulic conductivity for the Bedrock
Aquifer Unit based on the results of the RI, ranges from 9.3 x 10-5 em/sec to
1.8 x 102 cm/sec. '

26 CHEMICAL DISTRIBUTION

The analytical results for samples collected from the
various environmental media during the Phase II Site Assessment (1990), '
Confirmatory Sampling (1991), Supplemental Site Investigation (1992), the RI
(1993/1994) and the Supplementary Borehole Program (1995) have been used
to define the chemical distribution at the Site. The following sections present
discussions of the chemical distribution for each of the media investigated.

The chemical distribution in soils is based on analytical
results for soil samples collected from boreholes installed in areas which were
identified in previous investigations or during the RI as sources of
contamination or potential sources of contamination. In the eastern area, soil
samples were collected from boreholes installed in and adjacent to the former
drum storage pad, near the location of the former aboveground storage tanks
and a dry well sump, near the underground fuel oil storage area, and within
the Plant building. In the southern area, boreholes were installed in the
southeast part of the Site, and in the off-Site parcel. Boreholes were installed
to collect soil samples of the shallow fill zone and/or the deeper silty-sand
zone soils.
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_ The discrete potential source areas are shown on
Figure 2.2 and are discussed separately in the following subsections.

@Dﬁmeoncentrat—iens-exeeed-mg-Nxsmnup

soi'l'obj‘ec‘fii/_eéi'hﬂhe shallow and"deep soils_are presented on-Figures.2.11

r and 2:12] Tespectively. J

Inorganic concentrations detected in soils are summarized
in Table 2.7 for the lake sediment layer and sand layer. As indicated on
Table 2.7, the inorganic results are consistently Higher in the lake sediment
layer than the sand layer with the exception of calcium and magnesium.
Calcium and magnesium are expected to be higher in the sandy layer which is
in close proximity to the bedrock. The absence of a defined source area for
inorganics coupled with the two distinct ranges for inorganics (including
metals that have historically been used at the Site (cadmium, chromium,
nickel, zinc and copper)) indicate that the inorganic concentrations in the
overburden soils are naturally occurring and probably do not represent a
Site-related impact.

2.6.1.1 Former Drum Storage Area

This area, located at the northeast corner of the Main
Building, consists of a 40-foot by 70-foot concrete pad surrounded by asphalt
parking areas. This area was used to stage drums of various chemicals and
waste materials prior to off-Site disposal. The former drum storage pad area
is no longer used for the storage or handling of drummed wastes and
chemicals.

A summary of detected compounds is presented on
Table 2.1 for the former drum storage area.

Technical and Administrative Guidance Memorandum: Determination of Soil Cleanup
Objectives and Cleanup Levels, HWR-94-4046, NYSDEC, January 24, 1994.
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As presented on Figure 2.11, the reported concentration of
1,1,1-trichloroethane at BH-DS2-93 exceeds the soil cleanup objective of
800 ng/kg. The horizontal and vertical extent of 1,1,1-trichloroethane around
borehole BH-DS2-93 is limited, as exhibited by the low concentrations detected
in the adjacent boreholes (BH-DS-E1, BH-DS-E2, BH-DS-N1, BH-DS-N2,
BH-DS3-93, and TB-1 and the deeper soil sample from TB-1), the closest which
are only 20 to 30 feet away.

The portion of the former drum storage area that contains
subsurface soils with organic chemical concentrations exceeding NYSDEC soil
cleanup objectives is designated as Area A for the purposes of the FS. The
volume of soil with chemicals that exceed cleanup objectives in Area A is
estimated to be 110 yd3 based on an areal extent of 990 ft3 and a depth of 3 ft.

2.6.1.2 East Side Dry Well Area/Former Aboveground Storage

Tank Area/Underground Fuel Qil Storage Tank Area/Plant Building

Multiple potential contaminant sources are present
within close proximity of each other in this area, located east of the Main
Building. A stone-filled pit (dry well) functioned as the drainage éump for
the trench and floor drains in the former flammable liquids storage room.
Outside this room, two aboveground solvent storage tanks (trichloroethene
and 1,1,1-trichloroethane) were formerly located on an elevated concrete
loading dock. To the southeast, two USTs were used to store #5 and #6 fuel

oil and one AST stored diesel fuel. Each of these potential sources was

investigated as described in the following subsections. Table 2.2 presents a
summary of organic compounds detected in the samples collected from these

areas.

2.6.1.2.1 Former Aboveground Storage Tank Area (AST)

This area was investigated through the collection of one
shallow soil sample and one duplicate soil sample from borehole
BH-AST1-93 located beneath the pavement at the foot of the elevated concrete
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loading dock area. Reported concentrations, as presented on Figure 2.11, for

. 1,2-dichloroethene of 570D and 660JD ug/kg and a trichloroethene
concentration of 850JD pug/kg exceed the soil cleanup objectives of 300 ug/kg
and 700 pg/kg, respectively.

2.6.1.2.2 East Side Dry Well Area

The east side dry well located approximately 25 feet east of
the AST area, was the receiver for floor and trench drains from the former
flammable storage room. This dry well consists of a 4-foot by 4-foot hole
about 6 feet deep which was backfilled with stones, covered with soil, and
paved over. '

Analytical results, as presented on Figure 2.12, indicate the
following compounds at concentrations exceeding soil cleanup objectives in
the deeper sandy zone: 1,1,1-trichloroethane (21,000D pg/kg), trichloroethene
(1,700]D pg/kg), toluene (1,800]D ng/kg), ethylbenzene (17,000D pg/kg), and

‘ xylene (92,000D pg/kg).

2.6.1.2.3 Underground Fuel QOil Storage Tank Area

Two USTs for the storage of heavy fuel oils (#5 and #6)
are present in the area east of the Main Building. One AST for storage of
diesel fuel was also located in this area.

Concentrations of chemicals exceeding soils cleanup
objectives were reported for shallow soil samples and for the deep soil sample
as presented on Figures 2.11 and 2.12, respectively. VOCs detected above the
soil cleanup objectives in the shallow soils include 1,1,1-trichloroethane
(1,200]D ng/kg), xylene (7,000 D ng/kg) and benzene (80 pg/kg). Benzene
(140 ng/kg) exceeded the soil cleanup objective in the sample collected from
the deeper soils.
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2.6.1.2.4 Plant Building

Three boreholes were installed within the plant building
during the supplementary investigation conducted in March 1995. The
boreholes were located within 45 feet west of the flammable material storage

room.

Analytical results, presented in Appendix D, indicate that
compounds were not detected at concentrations exceeding soil cleanup
objectives in the deeper sandy zone soil samples collected from beneath the
Plant.

2.6.12.5 Summary

The portion of the multiple contaminant source area (east
side dry well area, above ground storage tank area and the underground fuel
oil storage tank area) that contains subsurface soil with organic chemical

‘ concentrations exceeding NYSDEC soil cleanup objectives is designated as
Area B for the purposes of the FS. The volume of soil with chemical
concentrations that exceed cleanup objectives in Area B is estimated to be.
6,000 yd3 based on an areal extent of 12,450 ft2 and a depth of 13 ft.

26.1.3 Southern Area

The southern area includes the entire southern portion of
the Site and the area between the Main Building and the storage building.
Historical research has shown that a portion of this area was filled with coal
ash prior to 1956. This filled area lies in the southeast part of the southern
area as presented on Figure 2.2.

The results of analysis of the soil samples confirmed
organic chemicals present in both the shallow and deep soils in the southeast
part of the Site. These installations also defined the extent of elevated

‘ chemical presence as being limited to the ash-filled area. Summaries of
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detected compounds for samples collected from the shallow and deep soils in
‘ the southern area are presented in Tables 2.3 and 2.4, respectively.

The contamination in the shallow soils from the
southeast part of the area, which correlates well with the area of ash
placement (as shown on Figure 2.2), runs west to east from a point
somewhere between MW-21 and MW-6A to the eastern property line. The
north to south extent is from the TB-7/BH-8-94 area, where TPH was detected,
to MW-9. The area of contamination corresponds with the areas in which the
ash was placed in the southeast corner. The areal extent of higher chemical
concentrations in the soil does not extend beyond the fill areas. The primary
contaminants reported at concentrations exceeding soil cleanup objectives are
1,2-dichloroethene, trichloroethene, and xylenes.

As presented on Figure 2.11, VOCs detected in one or
more samples collected from the shallow soils in the southern area with the
highest reported concentrations exceeding soil cleanup objectives are as
follows: acetone (1,800JB pg/kg), benzene (62 pug/kg), 1,2-dichloroethene

‘ (total) (9,100] ng/kg), methylene chloride (390] pg/kg), trichloroethene
(320,000 pg/kg), vinyl chloride (840]) and xylenes (total) (29,000]).

As presented on Figure 2.11, three SVOCs,
2,4-dimethylphenol (750 pg/kg), 4-methylphenol (570 mg/kg) and phenol
(270J ug/kg) were detected at concentrations exceeding soil cleanup objectives
at borehole BH-G.

As presented on Figure 2.12, the deeper sandy zone soils
in the southeast part of the southern area contain elevated organic

contaminants in the part of the Site underlying the ash-filled area.

As presented on Figure 2.12, VOCs detected in one or
more samples collected from the deeper sandy zone soil with the highest
reported concentrations exceeding soil cleanup objectives are as follows:
1,2-dichloroethene (37,000] ug/kg), trichloroethene (2,000,000 ug/kg), and
xylene (64,000] ng/kg). The highest levels of VOCs were detected where

‘ NAPL was present in the soil at locations MW-11 and BH-S. In the southern
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area, VOCs were not detected in the sandy zone soils above soil cleanup
‘ objectives outside the area defined by locations MW-11, MW-12 and BH-5.

Along the south edge of the southern area, closest to the
adjoining residences, no organic compounds were detected above soil cleanup
objectives in the deep soil samples from BH-6-93 and MW-5A.

The portion of the southern area that contains subsurface
soil with organic chemical concentrations exceeding NYSDEC soil cleanup
objectives is designated as Area C for the purposes of the FS. The volume of
soil with chemical concentrations that exceed soil cleanup objectives in
Area C is estimated to be 10,210‘yd3 based on an areal extent of 22,050 ft2 and a
depth of 12.5 ft. ‘

Although exceedances of cleanup objectives were not
evident for the limited number of samples collected from boreholes in the
remainder of the fill area outside of Area C, it is possible that the maximum
areal extent of soil with concentrations exceeding cleanup objectives may

‘ extend to the boundaries of the known fill area. The remainder of the fill
material outside of Area C is designated as the secondary southeast area for
the purposes of the FS and contains an estimated 11,870 yd3 of material that

may potentially exceed soil cleanup objectives. The estimated volume in the o K
secondary southeast area is based on an areal extent of 22,900 ft2 and a de;ptklg)y\”;«go/ 2
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The area referred to as the Eastern Off-Site Parcel is a
6-acre property owned by the St. Johns Cemetery Association. This area is
located immediately east of the southern part of the Site. This area was
investigated during the RI because data from an earlier program (1992 Site
Investigation) indicated contaminants were present at the eastern property
line.
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Summaries of detected compounds for samples collected
from the shallow and deep soils in the off-Site Parcel are presented in
Tables 2.5 and 2.6, respectively.

The shallow and deep soils in the Off-Site Parcel exhibited
only very low levels of organic compounds at concentrations below soil -
cleanup objectives.

2.6.1.5 West Side Dry Well Area

The west side dry well was the receiver for floor drains for
the former plant storage area in the northwest part of the Main Building.
This dry well was constructed by digging a 2 x 2 x 4-foot deep hole, filling it
with stones and covering it with topsoil.

No VOCs or TPH were detected in this area.

2.6.2 Groundwater

Samples of overburden and bedrock groundwater were
collected from existing wells and from wells installed during the RI. Three
rounds of groundwater samples were collected during the RI from selected
wells as described in Section 2.4. During the sampling conducted as part of
the RI, the NYSDEC also collected split samples from selected wells during
each of the three sample rounds.

The data from the analyses of the above samples and
historical groundwater data have been used to characterize the groundwater
chemistry at the Site.

As discussed in Section 2.6.1, there are two primary

contaminant source areas at the Site; one in the vicinity of the east side dry
well (northeast area) and one in the southeast portion of the Site (southeast
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area). The presence of these source areas has impacted both overburden and
bedrock groundwater quality in the immediate vicinity of each source area.

This section provides a description of the groundwater
quality as it pertains to the remedial evaluation. A more detailed description

is provided in Section 6.0 of the RI report.

The overburden and bedrock groundwater has been

impacted by Site-related chemicals in the northeastern and southeastern

portions of the Site. The main area corresponds to the Fill Area in the
southeastern portion of the Site. The second area is localized in the
northeastern part of the Site in the vicinity of monitoring well MW-16,
approximately 500 feet north (upgradient) of the main southeastern area.
These two areas are considered to be the 'source areas'.

“The majority of chemicals detected in the groundwater at
the Site were organic chemicals, primarily VOCs which fall into three main

chemical groups: -

i) - chlorinated ethenes;
ii) chlorinated ethanes; and
iii)  benzene, toluene, ethylbenzene, and xylenes (BTEX).

Chlorinated ethene compounds include
1,1-dichloroethene, 1,2-dichloroethene (total), tetrachloroethene,
trichloroethene and vinyl chloride. Chlorinated ethane compounds include
chloroethane, 1,1-dichloroethane, 1,1,1-trichloroethane, and
1,1,2-trichloroethane. The BTEX compounds are grouped together as they are
commonly associated with petroleum products. |

The primary chemicals detected in the overburden
groundwater are chlorinated ethenes, chlorinated ethanes and BTEX
compounds in the northeast area of the Site and chlorinated ethenes and
BTEX compounds in the southeast portion of the Site including the off-Site
parcel. The exceedances of Class GA groundwater standards for the
overburden is presented on Figure 2:13. Analytical results are summarized in
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Tables 2.8, 2.9, and 2.10 and contaminant plumes are presented on
Figures 2.14, 2.15, and 2.16. '

The primary chemicals detected in the bedrock
groundwater are chlorinated ethenes, chlorinated ethanes and BTEX
compounds in the northeast area of the Site and chlorinated ethenes and
BTEX compounds in the southeast part of the Site including the off-Site
parcel. The exceedances of Class GA groundwater standards for the bedrock is
presented on Figure 2.17. Analytical results are summarized in Tables 2.11,
2.12, and 2.13 and contaminant plumes are presented on Figures 2.18, 2.19,
and 2.20.

LNAPL (Light Non-Aqueous Phase Liquid) was observed
in wells MW-8 and MW-11. A sample of the LNAPL present in MW-11 was
collected and analyzed for VOCs. The LNAPL in MW-22 is an oily matrix
containing vinyl chloride (1,400,000 ug/L), total 1,2-dichloroethene
(22,000,000 pg/L), trichloroethene (330,000,000 pug/L), tetrachloroethene
(160,000] nug/L), ethylbenzene (920,000] ug/L), and total xylene (6,600,000 ug/L).
The elevated chlorinated ethene concentrations in the center of the
groundwater plume are attributable to the presence of LNAPL given the high
concentrations of chlorinated ethenes in the LNAPL in MW-11.

Inorganic parameters have been detected in the
overburden and bedrock groundwater at the Site at concentrations exceeding
applicable groundwater standards or guidance values. These inorganics have
been detected and measured at similar concentrations in the northeast area

- (well MW-16) and the southeast area including the off-Site parcel (MW-11,

MW-13, and MW-14) which indicates that specific source areas contributing to
inorganic concentrations in the overburden groundwater at the Site do not
exist. This is further supported by the fact that the VOC plumes at the Site
(which are more mobile than inorganic parameters) are limited to the
vicinity of known source areas. The inorganics detected which exceed
groundwater standards or guidance values are also naturally present within
bedrock groundwater formations and do not indicate-a Site-related impact.
Therefore, the source of inorganics in the groundwater is considered to be
naturally occurring and do not indicate a Site-related impact.
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The following organic compounds were detected at
concentrations exceeding Class GA groundwater standards or guidance values
at one or more monitoring wells: S

Southeastern Northeastern
Parameter , Area Area

. Overburden Bedrock Overburden Bedrock
Chlorinated Ethenes

1,1-Dichloroethene V1 v v
1,2-Dichloroethene (total) v 2\
Tetrachloroethene
Trichloroethene
Vinyl Chloride
1,1-Dichloroethane
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Chloroethane

2. 2 <L L
<. 2 <L 2
<. Ll <L <L
2oL L 2 2 2 2 2L <2

BTEX Compounds
Benzene

Toluene
Ethylbenzene

<. L L2
L. 2 L <L
L. <L <L <L
2.2 2 <2

Xylene

Aliphatic Ketones
Acetone v
2-Butanone v

SVOCs

2-Methylphenol NA 2 |
4-Methylphenol NA V -
2,4-Dimethylphenol NA |
4-Chloro-3-Methylphenol NA

Naphthalene NA

2222 2

1 v - Denotes exceedance of Class GA groundwater standards or guidance value.
2 NA - Compound was not analyzed. '
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Southeastern ' Northeastern
Parameter Area Area
Overburden Bedrock Overburden Bedrock
Miscellaneous Organics
Chloroform v N,
Methylene Chloride v v

Chloromethane ' ‘ o v

2.6.3 Surface Water And Sediment

On-Site surface water is controlled through the use of
grading and catchbasins, which minimize the amount of surface water runoff
from the Site to off-Site areas. Further, the majority of the Site (65 percent or .
15 acres) is covered by pavement, concrete, or buildings, which prevents
contact of runoff with contaminated soil. On the off-Site parcel, low areas
exhibit seasonal standing water. Heavy rains produce surface water flow \
across this parcel in a north to south direction. The majority of runoff
channels into two stormwater receivers located just inside the fence north of
Rowan Road at Preston Road. These receivers tie into the Town of
Cheektowaga stormwater sewer system.

In November 1993, one sediment sample and one surface
water sample were collected from the off-Site area at the location identified as
Sed-1 and SW-1 on Figure 2.3. The sample location was a small pool

" (approximately 32 ft2) with a few inches of standing water located in a shallow

depressed area of the off-Site parcel. This pool of standing water was the only
surface water present in the off-Site parcel at the time of sampling. Due to the
intermittent nature of this surface water and the minimal amount of surface
water present, the sediment sample is more appropriately considered a
surface soil sample. The surface soil and surface water samples were analyzed
for VOCs, SVOCs, inorganics, and TPH.

Compoim‘ds detected in the surface soil and surface water

samples are presented in Table 2.14.
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Organic Chemical Compounds

VOCs were not detected at concentrations exceeding soil
cleanup objectives in the surface soil sample collected from the off-Site parcel.

Six SVOCs at elevated levels above soil cleanup objectives
were detected in the surface soil sample. These compounds are
benzo(a)anthracene, benzo(b)fluoranthene, benzo(a)pyrene,
indeno(1,2,3-cd)pyrene, dibenzo(a,h)anthracéne, and chrysene.

The source of the SVOCs in the surface soil sample is
unknown. Five of the six SVOCs that were detected above soil cleanup
objectives in the surface soil sample were also detected in subsurface soil
samples collected from the southeast area of the Site (TB-7, TB-9, MW-4,
BH-G and BH-5-93). However, the concentrations detected in the on-Site
samples are one to two orders of magnitude less than the results for the
off-Site surface soil sample. In addition, the six SVOCs were not detected in
overburden or bedrock groundwater samples collected during the RI or in
shallow soil samples collected in the off-Site parcel (BH-1-93 and BH-3-93).

Metals

In the surface water sample, aluminum, cadmium,

copper, iron, lead, and zinc were detected at elevated levels above Class C
surface water standards. The Class C surface water standards are based on
aquatic risks and ensure that water quality is suitable for fish propagation and
survival. However, the small amount of intermittent ponded water that was
sampled does not support fish or benthic organisms. The exceedances of
Class C surface water standards for these metals is, therefore, not considered
significant. '

In the surficial soil sample, four metals were detected at
concentrations exceeding soil cleanup objectives. These metals and their
detected concentrations are: '
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Metals Concentration Detected Soil Cleanup Objective

‘ (mglkg) (mglkg)
Arsenic 109 7.5
Cadmium 9.8 1.0
Lead 1830 500

Zinc ~ 1500 | 300

The source of these elevated metals is unknown and does
not necessarily indicate a Site-related impact.

2.7 BASELINE RISK ASSESSMENT

A baseline risk assessment (BRA) was completed during
the RI to evaluate the present and future potential impact of Site activities on
public health and the environment. The BRA assumed that the present land
use and environmental conditions are unchénged in the future. The BRA

' did not consider any effects which will follow implementation of any interim
. remedial action (IRAs) or final remedial action.

The BRA evaluated the risks in four phases:
identification of chemicals of potential concern (COCs), assessment of
potentially exposed populations and exposure routes, toxicity assessment, and
risk characterization. a

Due to the Site layout and conditions, it was expected that
different exposures would occur in different areas around the plant.
Therefore, the BRA identified three separate sectors or units, as presented on
Figure 2.2, to evaluate soil exposure:

Sector A - the undeveloped cemetery property;
Sector B - the grassed area in front of and along the sides of the plant; and
Sector C - the primarily paved areas to the south and east of the plant.

Groundwater was evaluated on the basis of potential use
‘ ‘ as potable water. The overburden and the bedrock groundwater were
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evaluated as separate units. The total data set for the bedrock, excluding

‘ background wells was used to calculate the exposure point concentrations. In
addition, the perimeter downgradient wells were evaluated as a separate
series of wells to characterize the potential risk from use of groundwater at
the Site boundary as potable water.

Information on Site characteristics and analytical data for -
soils, sediments, groundwater, and surface water were examined to evaluate
the chemicals present, their distribution and concentrations at the Site.
Analytical data utilized in the BRA are summarized in Sections 5.0 and 6.0
and are discussed in Section 7.0 of the RI report.

2.7.1 Chemicals of Potential Conce;‘n

Two selection criteria were applied to identify COCs; the
detection frequency and comparison to background levels. All chemicals
with published toxicity factors which were determined to be present above

‘ background and in at least 5 percent of the total samples were evaluated in
the quantitative health risk assessment.

For soils, reported chemicals were frequently present in
only one sample in a sector and possibly at background levels. Therefore, all
chemicals reported in a single sample were included for quantitative
evaluation and risk characterization. - |

For sediments, one sample was collected from a shallow
ponded area which was present in Sector A. This area was observed to be dry
during other on-Site activities. The sample collected from this area is not
considered representative of sediment. Therefore, the data for this sediment
Sample was included as a soil sample and evaluated with surface soil in
Sector A.

For groundwater, all chemicals reported in a single
sample were included for quantitative evaluation and risk characterization.
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Surface water was not identified as a medium of concern

. in the BRA.

summarized in Table 2.15. ;

The COCs identified for soil and groundwater are

2.7.2 DPotential Exposure Pathways

Because the Site is presently an industrial site within an
area zoned industrial, there is no reason to believé this land use will change.
The Site is presently surrounded by a secure chain link fence. The potential
populations which could enter the Site (Sectors B and C) would be company
employees and visitors, contract workers (construction, maintenance, etc.), or
trespassers. The undeveloped cemetery property (Sector A) is open to the east
allowing access to passersby or residents of homes adjacent to this area.
Cemetery workers would also be expected to enter Sector A for maintenance
and development activities.

‘ : Populations which could be exposed to contaminated soils
in Sectors B and C would be on-Site Workérs, visitors, or trespassers. Sector B,
the grass/landscaped area near the plant, has only one surface soil sample.
This sample was considered unaffected by plant activities and identified as a
background sample. Since Sector B is covered by grass or other landscape
planting, contact with surface soil would be very limited. Since the area is
apparently unaffected by Site-related chemicals and contact is very limited,
~ this area was not evaluated further.

Sector C is essentially a paved parking and operations
area. Therefore, there is no direct contact with surface soil by the visitors,
trespassers, or the employees duriﬁg their regular activities. Only in case of
construction activities involving excavation would soil beneath the
pavement be exposed for worker contact. Therefore, workers involved in
construction activities may be exposed to chemicals in the subsurface soils.

Surface soil in Sector A may be a source of exposure to
. cemetery workers or to residents that may enter the area from the adjacent
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residential area. Because of the close proximity of this area to the residential
lots, small children could enter the area to play.

Although there are currently no active wells in the Site
area, the bedrock could be a potential future source of potable groundwater
and could supply adequate water for residential or business use. All
residential water in the area is presently obtained from a municipal water

system.

Because there are no wetlands, seeps, streams or ponds on
Site or in the general area, exposure to contaminated sediment and surface
water were not evaluated as exposure possibilities.

~ Exposure pathways which were evaluated in the BRA are
summarized as follows:

Media . " Exposure Pathway - Receptor Population
Cemetery Property (Sector A) :

Surface and Dermal Contact Workers

Subsurface soil " Incidental Ingestion Trespassers (residents

from adjacent homes)

Plant Site (Sector C)

Subsurface soil Dermal Contact On-Site Workers
| Incidental Ingestion Contractors
Bedrock .
Groundwater Ingestion Residential Use of
‘ Dermal Contact Private Welll
Inhalation (home owners)

The BRA estimated carcinogenic and non-carcinogenic

health risks posed by the various exposure pathways.

3967 (8)

‘The residential use of private wells for bedrock groundwater use is hypothetical. There are

currently no bedrock groundwater users in the vicinity of the Site.
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2.7.3 Exposure Point Concentrations

Soil samples evaluated in the exposure scenarios were
from all sampling locations reported in each sector. In Sector A, the
calculated means for all samples analyzed were used to represent the
exposure point concentrations for exposure to chemicals in surface soil. In
Sector C, the calculated means for all samples analyzed were used to represent
the exposure point concentrations for exposure to chemicals in excavated
soils.

To calculate the exposure point concentrations in bedrock
groundwater, all on-Site bedrock groundwater data were included except
MW-1A and MW-17A, the upgradient wells.

In addition, to evaluate the potential off-Site impact of
bedrock groundwater, the means were calculated for the downgradient

-perimeter bedrock wells, MW-2A and MW-5A. These means were used to

assess estimated health risks from potential off-Site wells which could be
installed into the bedrock in the immediate area. This potential has a low
probability because the area is serviced by a municipal water system.

2.7.4 Exposure Scenario Assumptions

2.74.1 Surface Soil
Sector A

In Sector A there were two potentially.exposed
populations, cemetery workers and local residents.
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a) Cemetéry Workers

Cemetery workers would be exposed during cleanup and
maintenance activities, or in case the area is cleared and developed as
additional cemetery plots.

The following scenario assumptions were applied to
provide a conservative estimate of the chemical intake for cemetery worker

exposures:

i) exposure point concentrations are the mean (Mean) and the 95th
percentile of the mean (RME);

ii) ingestion rate is 50 mg of soil/day for both Mean and RME;

iii)  surface area exposed to soiling is 5,300 cm?;

iv)  conversion factor is 0.000001 kg/mg;

V) the worker is exposed 1 work day per week (RME) or 1 day per month
(Mean) for 5 months (May through September) or 20 days per year
(RME) or 5 days per year (Mean). This is a conservative assumption

and would cover work applied to future development of the area;

vi)  the worker is assumed to spend 10 years (Mean) or 25 years (RME) at
the same jobi for his work life;

vii) the average worker Weighs 70 kg;
viii) averaging time:
Carcinogen - 25,550 days

Non-carcinogen - 365 days;

ix) 0.2mg (Mean) or 1.0 mg (RME) of soil adheres to each cm? of skin;
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xi)

xii)

b)

a matrix factor of 0.15 represents the fact that only 15 percent of the
chemical in the soil matrix on the skin actually contacts the skin and is
available for absorption;

the chemical-specific absorption factor represents the rate of absorption
of the chemical through the skin; and

(Note: If the absorption factor is based on absorption data from tests on
contaminated soil, the matrix factor does not apply);

the PTF or part of exposure time the individual is exposed to the
contaminated soil is 1 since the contamination generally extends over

most of the Sector.

Local Residents

Local residents, including children, could play in the area

and be potentially exposed to Site-related chemicals through contact with

contaminated surface soil.

The following scenario assumptions were applied to

provide a conservative estlmate of the chemical intake for local residents that

may enter Sector A:

i)

ii)

iii)

iv)

3967 (8)

exposure point concentrations are the mean (Mean) and the 95th
percentile of the mean (RME);

ingestion rate is:
Young child - 200 mg soﬂ/ day for both Mean and RME;
Older child - 100 mg soil/day for both Mean and RME;

surface area exposed to soiling is:
Child - 1,325 cm?;
Older child - 5,300 cm?2;

conversion factor is 0.000001 kg/mg;
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vi)

vii)

viii)

xi)

Xii)

the receptor resident is exposed 2 days per week (RME) or 1 day per

‘week (Mean) for 6 months (May through October) or 48 days per year

(RME) or 24 days per year (Mean) as a child. A conservative
assumption is made that younger children and older children
(including teenagers) would play in this area at the same frequency.
Adults would not be expected to recreate or trespass regularly in this
area. Adult exposures in this area are evaluated as cemetery worker
exposures.

although the very young child (2 and 3 years old) is unlikely to play in
this undeveloped area, the young child is assumed to play in the
undeveloped cemetery property during years age 2, 3, 4, 5, and 6 (RME)
or years age 4, 5, and 6 (Mean). The older child is assumed to play in
the area each year from age 7 through 18 (12 years for RME and Mean).

the average weight is:
Child - 16 kg
Older child - 45 kg;

averaging time:
Carcinogen - 25,550 days
Non-carcinogen - 365 days;

0.2 mg (Mean) or 1.0 mg (RME) of soil adheres to each cm?2 of skin;
a matrix factor of 0.15 represents the fact that only 15 percent of the
chemical in the soil matrix on the skin actually contacts the skin and is

available for absorption;

the chemical-specific absorption factor represents the rate of absorption
of the chemical through the skin. This factor is chemical specific; and

the PTF or part of exposure time the individual is exposed to the

contaminated soil is 1 since the contamination generally extends over
most of the Sector.
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Sector C

In Sector C, there is only one potentially exposed
population, construction workers. Because the area is essentially all paved,
exposure to contaminated subsurface soil would only occur during periods of

excavation.

Construction workers would be exposed during the
limited time that excavated dirt is exposed. Two construction campaigns per
year were assumed, one involving a 1-month excavation period and another
involving a 3-month excavation period. The worker is assumed to be
exposed daily during the 5 day work week for the entire excavation period.

The following scenario assumptions were applied to
provide a conservative estimate of the chemical intake for construction

worker exposures:

i) exposure point concentrations are the mean (Mean) and the 95th
percentile of the mean (RME);

ii) ingestion rate is 50 mg of soil/ day for both Mean and RME;

iii)  surface area exposed to soiling is 5,300 cm?;

iv)  conversion factor is 0.000001 kg/mg;

V) the worker is exposed 5 work days per week for 3 months (RME) or
5 days per week for 1 month (Mean) 80 days per year (RME) or 20 days
per year (Mean) for 1 year. This is a conservative assumption since the
excavation portion of the construction jobs would generally cover a

comparatively short part of the total construction period;

vi)  the worker is assumed to be exposed ‘during a single year during one
construction campaign;
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vii) the average worker's weight is 70 kg;

viii) averaging time:
Carcinogen - 25,550 days
Non-carcinogen - 365 days;

ix) 0.2 mg (Mean) or 1.0 mg (RME) of soil adheres to each cm?2 of skin;
X) a matrix factor of 0.15 represents the fact that only 15 percent of the
chemical in the soil matrix on the skin actually contacts the skin and is

available for absorption;

xi)  the chemical-specific absorption factor represents the rate of absorption
of the chemical through the skin; and

xii)  the PTF or part of exposure time the individual is exposed to the

contaminated soil is 1 since the contamination generally extends over
most of the Sector.

2.7.4.2 Groundwater

Presently, there are no groundwater users on Site or in the
general area of the Site. However, the bedrock groundwater is adequate to
develop residential or commercial wells. The development of potable water
supply wells is not likely in this area because of the availability of municipal
water service, but a hypothetical scenario for the use of groundwater is
provided to evaluate groundwater quality at the Site. Two evaluations were
presented in the BRA covering the evaluation of the total groundwater under
the Site and the evaluation of the groundwater at the downgradient
perimeter of the Site.
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a) Ingestion of Drinking Water - On-Site Wells

The scenario for the hypothetical future consumption of
bedrock groundwater from an on-Site well for residential drinking water
included the following assumptions:

i) exposure point concentrations are the average (Mean) and the 95th
percentile of the mean (RME) concentrations for samples reported
from all bedrock wells on Site; '

ii) ingestion rates are:
Young child - 1 L/day (Mean and RME)
Adults - 2 L/day (Mean and RME);

iii)  the exposure frequency is 350 days per year for both child and adult, this
allows for 15 days spent away from home; ‘

iv)  the exposufe duration is 5 years for child (Mean and'RME) and 5 and
25 years for adults (Mean and RME). The duration's for child and adult
are additive to account for 10 and 30-year residency at a single dwelling;

V) the average weight is:
Child - 16 kg
Adult - 70 kg; and

vi)  averaging time:
Carcinogen - 25,550 days:
Non-carcinogen - 365 days.

b) Ingestion of Drinking Water - Perimeter Wells

The scenario for the hypothetical future consumption of
bedrock groundwater from a well immediately downgradient of the Site for a
residential drinking water included the following assumptions:
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i) exposure point concentrations are the average (Mean) and the 95th
‘ . percentile of the mean (RME) concentrations for samples reported
from bedrock wells MW-2A and MW-5A, the perimeter wells at the
downgradient perimeter of the Site;

ii) ingestion rates are:
Young child - 1 L/day (Mean gnd RME)
Adults - 2 L/day (Mean and RME);

iii)  the exposure frequency is 350 days per Year for both child and adult, this
allows for 15 days spent away from home;

iv)  the exposure duration is 5 years for child (Mean and RME) and 5 and
25 years for adults (Mean and RME). The duration's for child and adult
are additive to account for 10 and 30-year residency at a single dwelling;

V) the average weight is:
Child - 16 kg

‘ Adult - 70 kg; and

vi)  averaging time: |
Carcinogen - 25,550 days
Non-carcinogen - 365 days.

Showering/Bathing On-Site and Off-Site Wells

Because of the uncertainty related to existing models used
| for estimating exposures related to showering or bathing, the exposure and

| resulting risk from bathing will be assumed to be 1.5 times the exposure and
resulting risk from ingestion by drinking the water.’

2.7.5 Estimated Carcinogenic Risks and Non-Carcinogenic Hazard

. The BRA used a combination of mid-range and
' upper-bound exposure assumption factors to calculate the average (Mean)
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and the reasonable maximum exposure (RME) expected to occur under
exposure scenarios explicitly developed for the Site. The most likely exposure
conditions or the Mean utilized the average or mean value for the
assumption. The reasonable maximum exposure or the RME was based on
the 90th or 95th percentile confidence level for the assumption and was
intended to be a conservative (i.e., well above the average case) estimate of
any potential exposure.

The chemical-specific cancer slope factor (CSF) was applied
to estimate the potential risk of cancer from an exposure. The CSF is
expressed in (mg/kg-day)~l and when multiplied by the lifetime average daily
dose expressed as mg/kg-day will provide an estimate of the probability that
the dose will cause cancer during the lifetime of the exposed individual. This
increased cancer risk is expressed by terms such as 1E-06 (i.e., this means that
for every 1 million people exposed to the Site contamination, the average
incidence of cancer will increase by one). This is a hypothetical estimate of
the upper limit of risk based on very conservative or health protective
assumptions and statistical evaluations of data from animal experiments or.
from epidemiological studies. The National Contingency Plan (NCP) has
adopted an excess cancer risk of 1E-06 to 1E-04 (i.e., one in a million to one in
ten thousand) as an acceptable risk range for Superfund sites.

Non-carcinogenic risks are evaluated by comparing
estimated intake to U.S. EPA derived chemical-specific Reference Doses
(RfDs). RfDs are estimates of the daily exposure which can be experienced by a
population, including sensitive sub-populations such as children and the
elderly, for a lifetime without the likelihood of deleterious effects. The
comparison between calculated exposure and the RfD is called the hazard
quotient. Hazard quotients for all chemicals are added to derive a hazard
index (HI).

The HI is used to determine if potential non-cancer effects
may be of concern. It does not predict the incidence or severity of potential
health effects. An HI less than one indicates that no adverse effects are
expected to occur in the exposed population under review. An HI greater
than one indicates only that an adverse effect may occur; it does not mean
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that an effect will occur. It is important to emphasize that the HI is not a

‘ - statistical probability; the level of concern does not increase linearly as the HI
approaches or exceeds one. The sum‘ming of hazard quotients to derive a
hazard index provides a very conservative (i.e., health-protective) measure of
non-cancer health risks.

The total excess cancer risks and hazard for the Site are

summarized in Table 2.16.

, The estimated cancer risks associated with all exposure
pathways evaluated for soils were below or within the acceptable range of
1.0E-06 to 1.0E-04 established by the U.S. EPA. It appeared that approximately
80 percent of the total risk was attributable to PAHSs reported in one
"sediment" sample which was included as a surface soil sample. The
remainder of the risk was attributable to arsenic and beryllium which were
reported at levels at or slightly above background concentrations expected in
soil.

‘ ‘ The hazard indices associated with all exposure pathways
evaluated for soils were below 1.0, the level of concern.

The use of groundwater from the bedrock below the Site
for household use (drinking and bathing) resulted in estimated risks and
hazards in excess of the acceptable range. Since this was a hypothetical use of
this groundwater, the exceedance of acceptable risk and hazard levels was
concluded to be of consequence only for remediallplanning. Vinyl chloride
contributed 99.4 percent of the estimated carcinogenic risk, while
1,2-dichloroethene was the primary source of potential non-carcinogenic
hazard.

The consumption of groundwater by off-Site residents
yielded estimated cancer risks that were above the 1.0E-04, the high end of the
acceptable range of 1.0E-06 to 1.0E-04 prescribed by U.S. EPA. Arsenic
contributed essentially 100 percent of the estimated carcinogenic risk while
barium, arsenic and nickel accounted for 99.5 percent of the non-carcinogenic

‘ hazard. Although the inorganic constituents resulted in exceedances of the
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_ acceptable risk and hazard limits, the RME concentrations of arsenic, barium,

and nickel were well below their respective MCLs.

It was concluded in the RI report that although the on-Site
bedrock is contaminated, the movement off Site is limited and the present
downgradient perimeter conditions do not exceed the MCL levels for the
inorganic chemicals which are the primary contaminants in bedrock
groundwater from the perimeter wells. Concentrations of metals reported in
downgradient wells may be in part or totally a result of normal background

conditions.

It was also concluded in the RI report that the overburden
is not a productive unit, and therefore not a potential source of potable water.
As for the bedrock groundwater, there is limited downgradient and off-Site
movement of the Site-impacted groundwater in the overburden. This
apparently is a result of the seasonal fluctuations of the gradient of the
overburden groundwater in the southern and southeastern portion of the
Site.

2.7.6 Ecological Evaluation

An ecological evaluation was not warranted due to the
lack of any identified wildlife habitat on the Site. The Site is occupied by
buildings, paved parking lots, and a grassed area across the west side (front) of
the plant building. The eastern off-Site parcel contains a small wooded area at
the southwest corner of the Site that is part of the adjacent habitat. This area
is scheduled for clearing and filling, in preparation for future use as burial
plots. However, a biotic survey was completed covering this area. This biotic
survey is presented as Appendix I of the RI Report. ‘

28 CONTAMINANT FATE AND TRANSPORT

Site related contaminants have been detected in the
shallow soil, sandy zone soil, overburden groundwater, and bedrock
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groundwater. In addition, Site related contaminants have been detected in
. the surface soil and surface water samples collected from the off-Site eastern
' parcel. Therefore, the potential migration pathways which exist at the Site

include:
i) atmospheric dispersion from surficial soils in the off-Site parcel;
ii) surface water transport; '

iii)  overburden groundwater flow; and
iv)  bedrock groundwater flow.

Each of these potential migration pathways is discussed on the following
pages.

2.8.1 Atmospheric Dispersion

Atmospheric dispersion of chemicals from the Site is
restricted to chemicals present in or which migrate to the surface soils. The
‘ chemicals rhay be released to the atmosphere through volatilization and/or
by atmospheric entrainment of chemicals adsorbed onto particulate matter.
Once released, the chemicals may be transported by the wind.

The majority of the Site surface is covered by pavement,
buildings, or grass, which minimizes the dispersion of chemicals by
volatilization or entrainment. In areas of worn or broken pavement, the soil
tends to be compacted rather than loose. The surface of the off-Site area is
largely covered by established vegetation or by vegetative debris (fallen leaves,
etc.). Areas of exposed soil are along a limited part of the former roadway
road base and are gravelly and compacted.

The data from the air pathway analysis presented in the RI
indicates the estimated air emission of Site contaminants is one or more
orders of magnitude below the applicable guidance criteria and, therefore, air
is not a significant migration pathway for Site related contaminants.
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Additionally, the compounds which were present in the
surface soil from the off-Site area were SVOCs and metals, which are not
highly volatile. Therefore, the primary route of transport of these
compounds in surface soils would be by airborne dispersion of soil particles or
by surface water transport.

2.8.2 Surface Water Runoff

Surface water runoff or overland flow may carry
particulate or dissolved contaminants from the surface soil. Surface water
drainage on the Site is largely across paved areas and is controlled from
exiting the Site via overland flow through the use of grading and catchbasins
to conduct the flow to the Town of Cheektowaga storm sewer system. In a
limited area along the east side of the southern area of the Site, surface water
runoff can exit the Site onto the off-Site parcel. This occurs in the vicinity of |
BH-2-93. Overland flow of stormwater across the off-Site parcel is controlled
by grading and topography which directs flow toward two stormwater
receivers at the south end of the off-site area which are tied into the Town

storm sewers.

The Cheektowaga storm sewer system transports the
runoff from the Site to the City of Buffalo storm sewer system along Genesee
Street. This sewer outfalls into the underground portion of Scajaquéda Creek
approximately two miles southwest of the Site. Scajaquada Creek in the area
south of the Site is classified as a Class C water body, and receives heavy
stormwater discharges from most of northern Cheektowaga, and the
northern part of the Town of Clarence and Lancaster.

No sampling of storm event runoff or. stormwater was
conducted during the RI and there are no permanent surface water bodies on
or adjacent to the Site. The one surface water sample collected was from
seasonally ponded water in a low area on the off-Site parcel. This pool of
water was the only water present on the off-Site parcel at the time of sample
collection. Because of the low levels of chemicals (primarily metals) detected
in the surface water sample, the effective use of control structures to collect
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overland stormwater flow from both the on-Site and off-Site areas, and the

‘ dilution of the residual chemicals that would occur by the mixture of a low
concentration of these chemicals with a relatively large volume of
stormwater, this mechanism of transport is not a significant pathway for the
migration of contaminants from the Site.

2.8.3 Qverburden Groundwater Flow

Site related contaminants are present in the overburden
groundwatef in the northeastern and in the southeastern area of the Site.
Contaminated groundwater has not migrated off-Site from the northeastern
area. It has migrated, to a limited extent, onto the adjacent off-Site parcel
from the southeastern area.

A potential migration pathway to the off-Site area exists
for shallow perched water through the bedding of the sewer line which cuts
diagonally across the southeastern part of the Site. Contaminants have been

‘ detected in the bedding of this utility seven feet inside the eastern property
line. It is possible that contaminants around the sewer line are the result of
the adjacent fill being contaminated, and that the chemicals do not extend off
the Site. However, utility bedding typically provides a preferential migration
pathway as it is a disturbed native soil or engineered bedding material of
higher permeability and the backfill material is often looser than the
surrounding soil.

The primary potential migration pathway of groundwatér
in the deeper soil is laterally through the silty sand layer. Vertical migration
of contaminants from the overburden into the bedrock has also occurred.
This is most likely to occur where bedrock groundwater elevations are lower
than those of the overlying overburden groundwater elevations.
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2.8.4 Bedrock Groundwater

_ Site-related contaminants have been released into the
bedrock groundwater below the Site in two distinct areas: the northeastern
portion of the Site with a source area in the vicinity of MW-16A; and in the
southeastern portion of the Site from the MW-6A area off-Site to the
MW-14A and MW-13A area. The source of the southeastern area
contaminants coincides with the ash-filled area in this part of the Site and the
high contaminant levels detected in the MW-4, MW-6, MW-7, MW-8,
MW-11, and MW-12 area. The areal limits of contaminants (predominately
chloroethenes) in the bedrock groundwater in the southeastern part of the
Site have not been fully defined in a southeastward direction. However, the
highest bedrock groundwater chemistry is confined to the on-Site areas with
only low level concentrations (<100 pg/L) detected in the off-Site area and at
the southern Site boundary. The limits of bedrock groundwater
contamination in the eastern part of the Site have been adequately defined to
the north and to the east, and likely continue at very low concentrations into
the southern part of the Site. The western limit extends beneath the Main
Building, but is not expected to extend far because of the opposing gradient of
the bedrock groundwater from the southwest corner of the Site.

The potential migration pathways of groundwater in the

bedrock are laterally through horizontal and/or bedding plane fractures in the
water-producing intervals and vertically along vertical fractures and joints.
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DETERMINATION OF SCGS

Applicable or relevant and appropriate New York State
Standards, Criteria, and Guidelines (SCGs) are used in determining the need
for remedial action, to develop remedial action objectives and to scope,
formulate and evaluate remedial action technologies and alternatives. SCGs
are cleanup standards, control standards or other substantive environmental
limitations promulgated under federal or New York State law. The
consideration of SCGs is made in accordance with 6 NYCRR Section 375-1.10
(c) and with the Comprehensive Environmental Response, Compensation
and Liability Act of 1980, as amended, (CERCLA) §121, Y2 U.S.C. §9621.

SCGs are evaluated below.

Applicable Requirements

Applicable requirements are promulgated federal and
state requirements such as cleanup standards, standards of control, and other
environmental protection criteria or limitations that specifically address a
hazardous substance, pollutant, contaminant, remedial action, location, or
other circumstance at a site.

Relevant and Appropriate Requirements

Relevant and appropriate requirements are those
promulgated federal and state requirements that, while not applicable as
defined above to the circumstances at a site, address problems or situations
sufficiently similar to those encountered at a site that their use is well suited.
The regulations provide specific criteria for determining whether a
requirement is relevant and appropriate.

During the feasibility study process, relevant and

appropriate requirements are accorded the same weight and consideration as
applicable requirements.
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Other Requirements To Be Considered

This category contains other requirements and
non-promulgated documents to be considered in the process of developing
and screening remedial alternatives. The To Be Considered (TBC) category
includes federal and state non-regulatory requirements, such as guidance
documents, advisories, or criteria. Non-promulgated advisories or guidance
documents do not have the status of standards. However, if no standards for :
a contaminant or situation exist, guidance or advisories would be consulted
in evaluating whether a remedy is protective.

SCGs are categorized as follows:

1. chemical-specific requirements that define acceptable exposure limits
and can therefore, be used in establishing preliminary remediation
goals;

2. location-specific. requirements that may restrict activities within

‘ specific locations such as floodplains or wetlands; and
3. action-specific requirements which may establish controls or

restrictions for specific treatment and disposal activities.

Each of these SCG types are further discussed in the
following subsections.

A master NYSDEC listing of SCGs that may potentially
apply to the Site are provided in Appendix F.

31  CHEMICAL-SPECIFIC SCGS

Chemical-specific SCGs establish the acceptable amount or
concentration of a particular chemical that may be either found in, or
7 discharged to the ambient environment. Concentration limits provide
. protective site cleanup levels or may be used as a basis for estimating
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appropriate cleanup levels for the chemicals of concern in the various media.
Chemical—specific SCGs may be used to determine treatment and disposal
requirements for remedial activities and to assess the effectiveness or
suitability of a remedial alternative. These values are usually based on health
or risk considerations for the protection of either human health or the
environment. If a chemical compound has more than one SCG, the most

stringent is generally required to be met.

There are chemical-specific SCGs for the Site for
groundwater and surface water. There are currently no chemical-specific
standards for soils in New York State. However, soil cleanup objectives have
been established in the State guidance document entitled "Determination of

' Soil Cleanup Objectives and Cleanup Levels" (TAGM HWR-94-4046,

January 24, 1994). These soil cleanup objectives are used as TBCs in this FS.

3.1.1 Groundwater

. Class GA groundwater is fresh groundwater found in the
saturated zone of unconsolidated deposits and bedrock. The best usage of
Class GA groundwater is as a potable water supply source. Groundwater in -
the area of the Site is not currently used as a drinking water source. However,
unless specific deed restrictions exist, groundwater potentially could be used
as a potable water source and, therefore, the appropriate groundwater quality

standards apply.

. Potential chemical-specific SCGs for Class GA
groundwater are the most stringent of:

i) Maximum Contaminant Levels (MCLs) for drinking water
promulgated in 10 NYCRR Subpart 5-1, Drinking Water Supplies;

ii)° MCLs for drinking water promulgated under the Safe Drinking Water
Act (SDWA);
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iii)  water quality standards promulgated in 10 NYCRR Part 170, Sources of -
Water Supply;

iv)  water quality standards promulgated in 6 NYCRR Part 703, Water
Quality Regulations; and

V) water quality standards and guidance values presented in Technical
and Operations Guidance Series (TOGS) 1.1.1 (Oct. 1993), Ambient
Water Quality Standards and Guidance Values.

Potential chemical-specific SCGs for groundwater at the
Site are summarized in Table 3.1.  The most stringent values from applicable
sources pertaining to Class GA groundwater were used.

3.1.2 Surface Water

Surface water is present in the off-Site parcel on an
intermittent basis in low-lying depressional areas. At the time of sample
collection during the RI, surface water was present at one location. The areal
extent of the surface water was approximately 32 ft2 with an estimated depth
of a few inches. The seasonal surface water located in the off-Site parcel does
not support fish or benthic organisms. The surface water in the off-Site area
is most likely subjected to evapotranspiration and infiltration to a larger
degree than surface water runoff.

The section of Scajaquada Creek closest to the Site which
potentially could receive surface water runoff from the Site area is classified
as a Class C surface water body. Class C surface waters are waters that are
suitable for fish propagation and survival. The water quality is suitable for
primary and secondary contact recreation. The best usage of Class C waters is
fishing. Scajaquada Creek is not used as a drinking water source, but is
heavily used for stormwater drainage purposes and receives discharges from
the Cheektowaga sewage treatment plant located 1.5 miles southeast of the
Site.
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Although the seasonal surface water in the off-Site parcel
is not classified as a Class C surface water, chemical concentrations will be
compared to Class C chemical-specific SCGs for comparative purposes.

Potential chemical-specific SCGs for Class C surface waters
are the most stringent of:

i) 6 NYCRR Part 702, Water Quality Standards;

ii) TOGS 1.1.1 (Oct. 1993), Ambient Water Quality Standards and Guidance
Values;

iii)  Federal Clean Water Act (CWA), 33 U.S.C. ss1251-1376 and 40 CFR
Part 129; and '

iv)  Federal Water Quality, 40 CFR Part 131.

Potential chemical-specific SCGs for surface waters at the
Site have been summarized in Table 3.1. The most stringent values from
applicable sources pertaining to Class C surface water were used.

3.1.3 Air

There are no chemical-specific SCGs for air for this Site.
However, current draft ambient guideline concentrations as presented in the
Draft New York State Air Guide 1, 1991 Edition are used as TBCs in this FS
and are presented in Table 3.2. The concentrations are expressed as
short-term guideline concentrations (SGCs) and long-term or annual
guideline concentrations (AGCs) and are used by the NYSDEC to help
establish control requirements in a Permit to Construct and a Certificate to
Operate for sources of air contaminants regulated under 6 NYCRR Part 212.
The SGCs and AGCs are based on occupational health-based values
(eight-hour time-weighted averages or threshold limit values) and health
risk-based values. |
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3.1.4 Soils

The NYSDEC has developed recommended soil cleanup
objectives as presented in the "Technical and Administrative Guidance
Memorandum (TAGM): Determination of Soil Cleanup Objectives and
Cleanup Levels", dated January 24, 1994 (TAGM HWR-94-4046). These values
are presented in Table 3.3. They are guidance values only, but will be
considered (i.e., used as TBCs) since there are no officially promulgated soil
cleanup standards. '

3.2 LOCATION-SPECIFIC SCGS

Potential location-specific SCGs are requirements that set
restrictions on activities depending on the physical and environmental
characteristics of the Site or its immediate surroundings. The Site is bounded
on the north and east by cemeteries; on the south by residential areas and by
vacant open land to the west. The Site does not contain any significant
agricultural lands, no modifications of any stream or water body is required
for potential remedial action, no endangered species are believed to be present
on the Site, the Site is not located within the 100-year floodplain and no
wetlands exist on or adjacent to the Site. Therefore, there are no
location-specific SCGs for the Site.

3.3- ACTION-SPECIFIC SCGS

Action-specific SCGs are determined by the particular
remedial activities that are selected to address the Site cleanup.
Action-specific requirements establish controls or restrictions on the design,
implementation and performance of remedial activities. Following the
development of the remedial alternatives, action-specific SCGs that specify
performance levels, actions, technologies, or specific levels for discharged or
residual chemicals provide a means for assessing the feasibility and
effectiveness of the remedial activities.
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-The SCGs which may be applicable to potential Site
‘ remediation technologies are presented in Table 3.4.
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IDENTIFICATION AND SCREENING OF TECHNOLOGIES

41 INTRODUCTION

Alternatives for Site remediation are developed by
assembling the appropriate technologies for each medium of concern into
alternatives that address Site-wide contamination. This process consists of

the following steps:

i) develop remedial action objectives for each medium of interest based
on risks to human health and the environment and chemical-specific
SCGs;

ii) develop general response actions that are medium-specific and satisfy

the remedial action objectives;

iii)  identify and screen technologies applicable to each general response
action;

iv)  identify and evaluate technology process options to select a
representative process for each technology type retained for alternative
development; and

V) assemble the selected representative technologies and process options
into viable alternatives for detailed evaluation.

Section 4.2 presents the remedial action objectives for the
Site based on Site-associated chemical constituents and the media of interest.
The preliminary remediation goals are established based upon risk-related
factors and chemical-specific SCGs.

Section 4.3 presents the identification and screening of the
general remedial response actions, technologies and process options for the
media of concern at the Site. Each response action and technology for each
medium is evaluated based on technical feasibility. Technology process
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options are then screened based upon effectiveness, implementability and
cost to select a representative process(es) for each retained technology type.

42 REMEDIAL ACTION OBJECTIVES

This Section presents the development of remedial action
objectives for each medium of interest at the Site. The overall goal of Site
remedial action is to ensure the protection of human health and the
environment. The general remedial objectives of the FS directed at achieving
this goal are to:

1. minimize the discharge of hazardous constituents off Site via

groundwater flow;

2. ensure that any hazardous constituents within the soil and
groundwater meet acceptable risk levels consistent with the anticipated
use of the property;

3. minimize potential human contaét with wastg constituents;

4. minimize potential human exposure to chemicals via air pathways;

5. . avoid future remediation and operation and maintenance activities;
and

6. prevent risks or adverse impacts to natural resources.

The U.S. EPA guidance document entitled "Guidance for
Conducting Remedial Investigations and Feasibility Studies Under CERCLA"
October 1988, states, “remedial action objectives consist of medium-specific or
operable unit-specific goals for protecting human health and the
environment.” The objectives muSt not be so spécific that the range of
remedial alternatives which can be developed becomes overly limited.
Remedial action objectives established to protect human health and the
environment are to specify:
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1) the chemicals of concern;

ii) the exposure routes and receptors; and
iii)  an acceptable chemical concentration or range of concentrations for
each exposure route.

Specifying remedial action objectives in this manner is
deemed to be appropriate since protectiveness may be achieved by reducing
exposure to receptors either separately or in conjunction with reducing
chemical levels.

The guidance further states that "because remedial action
objectives for protecting environmental receptors typically seek to preserve or
restore a resource, environmental objectives should be addressed in terms of
the medium of interest and target cleanup levels, whenever possible.”

The remedial objectives themselves are not the
motivation for initiating a remedial action. Rather, remedial objectives are a
set of performance standards against which to compare remedial alternatives
and aid in the selection of the preferred remedy.

The following subsections present, on a media-specific
basis, a discussion of the chemicals of interest, allowable exposures based
upon the results of the Baseline Risk Assessment (RA) and chemical-specific
SCGs, and potential remedial goals. It is to be noted that the estimated cancer
risks associated with all exposure pathways for both current and future land
use are less than 10'4, and the non-carcinogenic hazards are less than 1 with
the exception of the potential future bedrock groundwater use scenario.

421 Subsurface Soils

The primary chemicals detected in subsurface soil samples
collected from on-Site and the off-Site parcel are chlorinated ethenes,
chlorinated ethanes and BTEX compounds. Additional VOCs detected at
lower concentrations include aliphatic ketones (acetone, 2-butanone,
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2-hexanone and 4-methyl-2-pentanone) and miscellaneous compounds '
’ (carbon disulfide, methylene chloride and chlorobenzene). SVOCs detected in
subsurface soil samples at relatively low concentrations include polyaromatic
hydrocarbons (PAHs), phthalates and phenolic compounds. Site-related
inorganics including cadmium, chromium, nickel and zinc were also detected
in subsurface soil samples but are probably attributable to naturally occurring

conditions.
Potential risk scenarios were developed and evaluated in
the BRA for exposure to subsurface soils beneath the cemetery property

(Sector A) and the plant site (Sector C) for workers and trespassers.

The estimated lifetime cancer risks were calculated to be:

Level 1 Level 2
Plant Site (Sector C)
e On-Site Workers 1.33 x 108 3.08x 108
‘ Cemetery Property (Sector A)
' e Cemetery Worker _ 1.08 x 107 6.0 x 106
e Trespasser 5.75 x 106 4.82x 1070

These values are below or within the target cancer risks of
1 x 1076 to 1 x 104 established by the U.S. EPA. The estimated
non-carcinogenic hazard indices (3.64 x 10-3 to 0.645) were also calculated to be
below the level of concern (1.0). It is to be noted that 80 percent of the
estimated risk for cemetery workers and trespassers in Sector A is related to
PAHs which were reported only once for the sediment sample (SED-1) which
was included with the subsurface soil results for the Sector A evaluation.

Three areas of the Site have been identified that contain
subsurface soils with organic chemical concentrations exceeding applicable
NYSDEC soil cleanup objectives. The soil cleanup objectives are
concentrations in soil that are considered to be protective of groundwater '
quality. The three areas, designated A, B and C on Figure 4.1, are associated
‘ with the former drum storage area, the northeastern source area (east side dry
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well area, former above ground storage tank area and the underground fuel
oil storage tank area) and the southeastern fill area, respectively. Chemical

compounds exceeding applicable soil cleanup objectives for the shallow and
deep soil samples are presented on Figures 2.11 and 2.12, respectively.

In addition to these areas that have been determined to
contain soils exceeding cleanup objectives, a secondary area consisting of the
remainder of the fill area outside of Area C, may require remediation.

The following areas and volumes of soil have been
estimated for each area with chemical concentrations exceeding soil cleanup
objectives and the secondary southeastern area:

Areal Extent  Average Depth Volume
(ft2) () (yd3)
Area A 990 3 110
" Area B 12,450 ' 13 6,000
Area C : 22,050 - ' 12.5 10,210
Secondary Southeast Area 22,900 14 11,870

CPreliminary-remedial objectives.for-subsurface-soil.at_the 7

—Site-will-be to-prevent-or-mitigate_the_migration.of chemicals,.to the
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maximum extent practicable, from areas A, B, and C and possibly the

secondary southeast aTea-that-would-result-in-groundwater_contamination-in _
excess of Class GA groundwater standards. (The-NYSPDEG-soil-cleanu
@jectwes,ate,‘ithegg@{g-remedlal goals for-the.subsurfacessoils—Remedial>

objectives, designed to reduce human health risks, are not necessary based on
the results of the BRA.

422 Surface Soils

The potential for contact with contaminated surface soils
is limited. BRA Sector B, the grass/landscaped area near the plant, has
historically been unaffected by Site-related chemicals and contact with surface
soils is limited: BRA Sector C is a parking and operations area with an
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asphaltic cover, thereby, eliminating exposure to surface soil. The cemetery
property (BRA Sector A) may potentially be an area where cemetery workers
and trespassers are exposed to chemicals in the surface soil.

One surface soil sample was collected in the cemetery
property. As discussed in Section 2.6.3, six SVOCs and four metals were
detected at concentrations above applicable soil cleanup objectives. However,
the source of these parameters may not be Site-related.

Risks associated with exposure to surface soil in the
cemetery property were calculated in the BRA with subsurface soil as
discussed in Section 4.2.1. Cancer risks and non-carcinogenic hazard indices
were determined to be at acceptable levels.

Remedial goals for surface soil are not necessary due to
the limited potential for exposure to chemicals in BRA Sectors B and C and
the acceptable health risks for exposure to surface soils in BRA Sector A. Any
potential for environmental impact from chemicals in the on-site surface soil
would be eliminated or mitigated by the remedial measures implemented for
subsurface soils at the Site. ' '

4.2.3 Groundwater

.4.23.1 Qverburden Groundwater

The primary chemicals detected in the overburden
groundwater are chlorinated ethenes, chlorinated ethanes and BTEX
compounds in the northeast area of the Site and chlorinated ethenes and
BTEX compounds in the southeast portion of the Site including the off-Site
parcel. As presented in Section 2.6.2, exceedances of Class GA groundwater
SCGs have occurred for these compounds in both the northeast and southeast
areas. The VOCs detected most frequently at the highest concentrations
include 1,1-dichloroethene, 1,2-dichloroethene, trichloroethene and vinyl
chloride. In addition, minor exceedances of Class GA groundwater SCGs for
several SVOCs (naphthalene and phenolic compounds) and metals
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(chromium, iron, lead, magnesium and manganese) have occurred for the
‘ overburden groundwater.

The exceedances of SCGs for the overburden groundwater
is presented on Figure 2.13 and summarized in Tables 2.8, 2.9 and 2.10 for the
northeast area, southeast area and off-Site parcel, respectively. Contaminant
plumes are presented on Figures 2.14, 2.15 and 2.16.

A potential risk scenario for exposure to overburden
groundwater was not evaluated in the BRA as the overburden at and in the
vicinity of the Site is not a suitable source of potable water due the low yield
of groundwater that could be obtained from this unit.

) The remedial goals for the overburden groundwater at the
Site are to restore groundwater quality, to the maximum extent practicable, to
levels that are protective of human health and the environment. The Class
GA groundwater SCGs are, therefore, remedial goals for the overburden )
groundwater. In addition, remedial goals for the overburden groundwater
‘ are to prevent the migration of contaminants, to the maximum extent
practicable, to the bedrock aquifer for the protection of human health and the

environment.

4232 Bedrock Groundwater

The primary chemicals detected in the bedrock
groundwater are chlorinated ethenes, chlorinated ethanes and BTEX
compounds in the northeast area of the Site and chlorinated ethenes and
BTEX compounds in the southeast part of the Site including the off-Site
parcel. As presented in Section 2.6.2, exceedances of Class. GA groundwater
SCGs have occurred in these areas. The VOCs detected most frequently at
concentrations exceeding SCGs include 1,2-dichloroethene and vinyl chloride
in the northeast and southeast areas, and 1,1-dichloroethene, trichloroetheneb,
and tetrachloroethene in the northeast area only. In addition, exceedances of
Class GA groundwater SCGs for metals (iron and magnesium) have occurred

. for bedrock groundwater in both areas.
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. | . The exceedances of SCGs for the bedrock groundwater is
presented on Figure 2.17 and summarized in Tables 2.11, 2.12 and 2.13 for the
northeast area, southeast area and off-Site parcel, respecti\}ely. Contaminant
plumes are presented on Figures 2.18, 2.19 and 2.20. '

Although there are currently no groundwater users on
Site or in the vicinity of the Site, the bedrock groundwater could potentially
be developed as a potable water source in the future. Potential future risk
scenarios were developed and evaluated in the BRA for exposure to bedrock
groundwater under the Site and exposure to bedrock groundwater at the
downgradient perimeter of the Site.

The estimated cumulative lifetime cancer risks were
calculated to be:

Level 1 Level 2.
‘ On-Site Bedrock Groundwater Use 0.944 4.77

Bedrock Groundwater Use at Site Perimeter 1.27 x 10-3 1.02 x 10-2

These values are above the established acceptable target
cancer risks of 1 x 106 to 1 x 10-4. In addition, the non-carcinogenic hazard
indices (3,810 to 290,000) were calculated to be above the level of concern (1.0).

Remedial goals for the bedrock groundwater at the Site are
to prevent the future ingestion and exposure, to the maximum extent
practicable, to groundwater with chemicals that pose carcinogenic and
non-carcinogenic risks in excess of the established acceptable levels. In
addition, remedial goals for the Site bedrock groundwater are to reduce
chemical concentrations, to the maximum extent practicable, to the applicable
Class GA SCGs for the protection of human health and the environment.
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- 424 NAPL

NAPL was detected in the overburden groundwater’
samples collected from wells MW-8 and MW-11. The NAPL, analyzed for the
sample collected from well MW-11, was found to consist primarily of |
trichloroethene, 1,2-dichloroethene, xylene, vinyl chloride, ethylbenzene, and -
tetrachloroethene at concentrations ranging from 160,000 J ug/L to
330,000,000 pg/L. '

The extent of NAPL presence is defined to the south, east

“and west by the absence of NAPL at downgradient overburden wells MW-4,

MW-10 and MW-12, respectively.

The remedial goal for NAPL at the Site will be to prevent
or mitigate, to the maximum extent practicable, the migration of chemicals
from this source area to the groundwater and soil for the protection of
human health and the environment.

425 Surface Water

_ Surface water is not a medium of concern at the Site due
to the limited potential for contact with Site-related chemicals. The majority
of the Site is covered by pavement, concrete or buildings which prevents
contact of runoff with contaminated soils. In addition, the flow of on-Site
surface water is controlled by grading and catch basins which minimizes the
direct runoff to off-Site areas.

The minor exceedances of Class C surface water SCGs for
metals in the surface water sample collected from the small pool of standing
water located in the off-Site parcel are not considered significant as the
intermittent ponded water does not support fish or benthic organisms. In
addition, the presence of these metals does not indicate a Site-related impact,
but may be the result of naturally occurring conditions or a source unrelated
to the Site.
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Remedial goals for surface water at the Site are not
‘ necessary. Any potential for environmental impact from chemicals in
surface water would be eliminated or mitigated by remedial measures
implemented for soils at the Site.

4.3 IDENTIFICATION AND SCREENING OF GENERAL
RESPONSE ACTIONS, TECHNOLOGIES AND PROCESS OPTIONS

This section presents the development and screening of
general response actions, technologies and process options for the media of
concern at the Site, soil, groundwater, and NAPL.

General response actions describe those actions that will
satisfy the remedial action objectives presented in Section 4.2. Technologies
are then identified that are applicable to each general response action. The
technologies are screened based on technical implementability. Potential
process options for each of the retained technologies are then screened using

‘ the criteria of effectiveness,‘implementability and cost.

NAPL is not evaluated separately in this section as the
~ general response actions, technologies, and process options for soil and/or
groundwater are also applicable to the remediation of NAPL.

4.3.1 Soil

43.1.1 Identification of General Soil Response

Actions, Technologies and Process Options

Remedial action objectives for soils at the Site, as
presented in Section 4.2.1, are to prevent or mitigate, to the maximum extent
practicable, the potential migration of chemicals from areas with chemicals
exceeding the NYSDEC soil cleanup objectives. Subsurface soils with
chemicals exceeding the applicable cleanup objectives have been identified in

‘ Areas A, B, and C presented on Figure 4.1.

3967 (8) 66 ‘ CONESTOGA-ROVERS & ASSOCIATES




3967 (8)

Exceedances of the cleanup objectives for these areas are
presented on Figures 2.11 and 2.12. The volumes of soil potentially requiring
remediation have been estimated to be 110 yd3, 6,000 yd3 and 10,210 yd3 for
Areas A, B and C, respectively. In addition, the soils in the remainder of the
fill area outside of Area C may require remediation. The volume of soil in
this secondary southeast area is estimated to be 11,870 yd3. The following
general remedial response actions have been identified for addressing these

soils:

1) no action;

2) limited action;

3) physical containment action;
4) in situ treatment action;

5) removal/treatment action; and
6) removal/disposal action.

Potential remedial technologies and process options
associated with each of these response actions are listed in Table 4.1. A
general description of each of these response actions is presented below.

43.1.1.1 No Action

The NCP requires the evaluation of a no action
alternative as a basis for comparison with other remedial alternatives. Under
the no action response, no measures would be taken to improve
environmental conditions with respect to the soils at the Site; however,
groundwater monitoring would continue to be conducted to ensure that
future conditions do not deteriorate significantly from existing conditions.

4.3.1.1.2 Limited Action
The limited action response involves restricting access to

the property by the installation or maintenance of fences and implementing
institutional controls to reduce potential human exposure to Site-related
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chemicals in the soils. The institutional controls may include initiation of

‘ deed restrictions (or institutional controls such as zoning changes) to
maintain restricted access to the Site and to limit future uses of the Site.
Many of these controls are already effectively in place at the Site.

4.3.1.1.3 Physical Containment Action

The physical containment response action involves the
use of physical means to contain/stabilize or otherwise restrict the mobility
and migration of chemicals associated with the Site soils. Potential
containment technologies include:

e capping the areas with soil concentrations exceeding the potential soil
cleanup goals; and
e chemical or physical fixation/stabilization in place.

Alternative capping options include a composite cap
‘ constructed to RCRA design standards, a soil cap meeting NYSDEC standards
for a sanitary landfill, and an asphalt/clay cap.

The areas of the Site with soils containing chemicals
exceeding soil cleanup objectives are currently covered with asphalt

pavement.

43.1.1.4  In Situ Treatment Action

This response action involves in situ treatment of the
soils to achieve the potential soil cleanup goals. The in situ treatment process
could be conducted using either the following biological or physical treatment

technologies: - N
1. biological;
2. soil vapor extraction;

' 3. soil flushing;
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4. bioventing; and
‘ 5. passive adsorption.

Biological treatment involves the development of a
bacterial colony within the soils. The bacteria are utilized to break down the
chemicals to non-toxic components. Biodegradation of the chemical
constituents depends on the Site soils and climatic conditions. Biological
treatment may be enhanced by the process of bioventing which relies on
forced air flow through contaminated soils at rates and configurations that
will ensure adequate oxygenation for aerobic biodegradation.

Treatment by soil vapor extraction involves stripping the
volatile organic parameters from the soil (vadose zone) by drawing a quantity
of air through the soil by vacuum. In the in situ applications, either wells or
trenches with horizontal perforated pipes are installed in the desired cleanup
zones. Blowers are used to draw air from the wells, thereby moving air
through the soils. The air removed is either reinjected into the soil or
exhausted to the atmosphere. Treatment of the extracted air may be required

‘ prior to recirculation or exhaust to the atmosphere. The effectiveness of this
system is dependent upon the type and characteristics of the soils, the
chemicals present, and the rate at which the air is moved through the soil.

Soil flushing is very similar in principle to the soil vapor
extraction process except that water or a water-surfactant is used as the
flushing medium. Water is flushed through the soils solubilizing chemicals
from the soil. The water is collected and treated to remove chemicals and
then reinjected. Again, the effectiveness of the system is dependent upon the
type of soils, and the chemicals present.

Passive adsorption is a method of placing adsorbent-filled
canisters in monitoring wells in contaminated areas to gradually adsorb and
concentrate the contaminants for removal and off-Site treatment or disposal.
Typically, the canisters are filled with a hydrophobic polymer such as
divinylbenzene. The canisters are suspended in the monitoring wells where
they attract and adsorb contaminants. The canisters are replaced periodically

‘ . and the contaminated canisters are regenerated off-Site for reuse.
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4.3.1.1.5 Removal/Treatment Action

The removal/treatment action involves excavation of the
soils with chemical concentrations exceeding the potential soil cleanup goals
and treating the soils either on Site or at an off-Site facility. Potential
treatment technologies include the following physical, chemical, or biological
treatment options:

biological; ‘

soil vapor extraction/bioremediation;
low temperature thermal desorption;
on-Site incineration;

off-Site incineration;

solvent extraction;

soil washing; and

® NGO N

mechanical volatilization

Potential on-Site treatment options include ex situ
biological treatment, soil vapor extraction, low temperature thermal
treatment, on-Site incineration, solvent extraction, soil washing, and
mechanical volatilization.

Both biological treatment (which involves aeration of the
soil by tilling and the addition of nutrients) and soil vapor
extraction/bioremediation (which involves construction of soil piles with a
forced aeration system) would be conducted on an engineered treatment pad.
Excavated soils would be treated on the treatment pad to reach target cleanup
levels.

Low temperature thermal desorption (LTTD) would
involve excavating and placing the soils into a portable low temperature
thermal stripping unit located on Site. Low temperature heat would be used

- to remove chemicals from the soil. The off-gases may require treatment prior
‘ to discharge to the atmosphere.
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On-Site incineration would involve transporting a mobile
incineration unit to the Site. The excavated soils would be placed into the’
incinerator and high temperatures would be used to break down the chemical
constituents to non-toxic components.

Off-Site incineration would involve transporting the
excavated materials to a permitted off-Site incinerator.

On-Site chemical treatment could be accomplished
utilizing a solvent extraction treatment technology. The solvent extraction
technology involves mixing the soils with an aliphatic solvent, such as
triethylamine (TEA), at low temperatures in a mixing vessel. The first
extraction of soil to be treated is conducted at temperatures below 40°F. At
this low temperature, the TEA is miscible with water and solubilizes the
hydrocarbons. The liquid phase (TEA, water, and hydrocarbons) separates
from the soil and is pumped to a decanter. The solvent is then separated
from the water by heating to temperatures above 130°F at which TEA becomes
immiscible with water. The contaminants which remain with the solvent
are then separated from the solvent using an evaporator or an evaporator
combined with a distillation column. The solvent is reused and the
contaminants sent off Site for treatment and disposal. Additional soil
extractions, if required, are conducted at higher temperatures which increases
the solubility of the organic compounds in TEA.

Soil washing is accomplished by contacting the excavated
soil with water to partition the contaminants from the solid phase to the
liquid phase. This technology can be enhanced by the use of surfactants
which may increase the efficiency of the contaminant removal.

Mechanical volatilization would involve excavating and
placing the soils into a portable treatment unit located on Site. The soils
would be mechanically worked to enhance the volatilization of chemicals
from the soil to the atmosphere. The treatment unit may require
containment and the off-gases may require treatment prior to discharge to the
atmosphere.
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4.3.1.1.6 Removal/Disposal Action

The removal/disposal response action involves
excavation of the soils with concentrations exceeding the potential soil
cleanup goals. The excavated soil would be disposed of either on Site in an
engineered cell or off Site at an approved disposal landfill facility.

4.3.1.2 Screening of Soil Remedial Response

Actions, Technologies, and Process Options

This section presents an evaluation of the soil remedial
response actions, technologies, and process options applicable to soil. The
initial screening of response actions and technologies is based upon technical -
feasibility. Remedial response actions and technologies which are not

» technically feasible are thereby eliminated from further evaluation.

. Following this screening, process options for the
remaining response actions and technologies are evaluated based upon
effectiveness, implementability, and cost considerations. The cost
comparisons applied at this stage of evaluation are based primarily upon
engineering judgment and are of sufficient detail and accuracy to allow
comparison of the different technologies and process options. This initial
screening is used to select those technologies and process options that are
considered to be most appropriate to the remedial action objectives and
conditions at the Site and to eliminate the less effective, less reliable or less
cost effective technologies and process options.

43.1.2.1 Response Actions and Technologies

A summary of the initial screening of potential remedial
response actions and technologies for soils is presented in Table 4.2. Based
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upon this screening, the following alternatives were eliminated from further

evaluation:

e Physical Containment Action - chemical fixation/stabilization in place;

~ and |

e Removal/Disposal Action - on-Site disposal (soils) and off-Site disposal
(soils).

A discussion of the reasons for elimination of each of these alternatives is
presented in the following paragraphs:

Physical Containment Action - chemical fixation/stabilization in place

This alternative is eliminated from further evaluation
due to its high cost and unreliability. Other, more reliable and cost-effective
alternatives are retained for further evaluation.

Removal/Disposal Action - on-Site and off-Site disposal (soils)

This alternative is eliminated from further evaluation as
land disposal restrictions may make this option very difficult to implement
either off Site or on Site.

4.3.1.2.2 Process Options

The screening of process options is used to select the most
cost-effective process options for the Site, considering Site-specific conditions
such as Site geology, hydrogeology, and the chemicals of interest. The process
options for the various technologies are evaluated based upon effectiveness,
implementability, and cost considerations. The selected process options are
retained for inclusion in the development of potential remedial alternatives
to be further evaluated in the FS. The following sections present the
evaluation of different capping, in situ soil treatment, and ex situ soil
treatment options. Other general response actions and remedial technologies
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do not contain multiple process options and, therefore, are not evaluated at

.- . this time.

431221 Capping

The capping objectives for this Site are to:

¢ minimize infiltration and hence reduce leaching of chemicals in the soils
to the groundwater; 4

e eliminate the potential dermal contact by chemicals associated with
surface soils; ;

e minimize volatilization of chemicals in the near-surface soils to the
atmosphere; and A

e minimize the potential transport of chemicals in surface water runoff by
eliminating surface water runoff contact with chemicals in the surface
soils.

‘ Three capping options are considered for the Site. These
include a RCRA cap, a clay cap meeting NYSDEC standards for solid waste
landfill, and an asphalt cap. A description of each cap design is presented
below: :

RCRA Cap

e 24 inches of compacted clay;

e 6-inch bedding layer;

¢ high density polyethylene (HDPE) liner;
* 12-inch drainage layer;

e filter fabric;

e 24 inches of compacted fill;

e 6 inches of topsoil; and

* vegetative cover.

3967 (8) 74 CONESTOGA-ROVERS & ASSOCIATES




3967 (8)

Clay Cap Meeting NYSDEC Solid Waste Landfill Standards

* 18 inches of compacted clay;
e 24 inches of compacted fill;
e 6 inches of topsoil; and

e vegetative cover.

Asphalt Cap (or Upgrading Existing Asphalt Pavement)

e 4 inches of bituminous paving material;
e 12-inch granular bedding layer; and

All three cap designs include a minimum 2 percent slope
to promote positive surface water drainage off the capped area and a
maximum 33 percent slope to minimize erosion.

Effectiveness

The construction of a cap would not significantly reduce
the risk to human health and the environment associated with contaminated
soils. The soils with concentrations of chemicals exceeding soil cleanup
objectives are situated beneath asphalt pavement, thereby eliminating the
potential for dermal contact.

The three capping options would minimize volatilization
of chemicals in the near-surface soils to the atmosphere. However, the
asphalt pavement currently overlying the contaminated soils already
accomplishes this at the Site. Air emissions from near-surface soils have not
been identified as a concern at the Site.

Surface water runoff is prevented from contacting surface
soils at the Site, thereby eliminating the potential for chemical transport of
chemicals in surface water. The three capping options would not significantly
decrease the potential for the surface water migration pathway.
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The three capping options would effectively minimize
infiltration to the subsurface soils. However, the existing asphalt pavement
and the surface water drainage controls at the Site already minimize
infiltration. In addition, a significant portion of the groundwater flowing
through contaminated soils at the Site originates off Site entering the Site
laterally from the north and east.

Implementability

Construction of alternative cap designs would utilize
common construction practices and locally available materials. Specialized
equipment is required for the placement of the synthetic liner for the RCRA
cap; however, contractors are readily available with this expertise.

Activities at the Site would be temporarily disrupted
during construction of the cap in the northeast or southeast areas.

Costs
General capital costs for the capping alternatives are listed
below:
RCRA Cap - $300,000/ acre
Clay Cap Meeting NYSDEC Standards - $180,000/acre
Asphalt Cap - $120,000/ acre
Summary

Based upon this evaluation, it is determined that all three of the
alternative cap designs will meet the capping objectives to eliminate potential
dermal contact with chemicals associated with surface soils; minimize
volatilization to the atmosphere of chemicals in the near surface soils; and
minimize the potential transport of chemicals in the surface water runoff by
preventing surface water runoff contact with chemicals in surface soils.
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However, the capping options would not significantly increase
‘ the effectiveness of the existing asphalt pavement. The significant costs
' associated with cap construction are not warranted for the Site.

Therefore, capping is not retained for alternative development.
However, the existing asphalt pavement may require upgrading and

continued maintenance.

'43.1.2.2.2 In Situ_Soil Treatment

Six alternative process options were identified for in situ

|

|

| treatment of soils at the Site. These are:
biological;

soil vapor extraction;

soil vapor extraction with air sparging;
soil flushing;

bioventing; and

AN N

passive adsorption.

A detailed evaluation of the in situ treatment technologies is presented in
Appendix A and a summary of the results of the evaluation is presented in
this section.

Effectiveness

~ Each of the six treatment technologies have varying
degrees of effectiveness for treatment of the different chemicals at the Site.

Biological treatment would not be effective for the
chlorinated compounds at the Site. In addition, the low permeability of the
native lake sediments within the shallow soils would severely limit transport
of nutrients and oxygen to the impacted areas.
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Process options such as soil vapor extraction, air sparging
and bioventing would not be effective due to the low permeability shallow
soils. '

Soil flushing would not be effective due to the low
permeability shallow soils. In addition, this process option would not be
effective for the chlorinated compounds that have relatively low water
solubilities.

Passive adsorption would not be effective for the low

permeable shallow soils. In addition, soil cleanup objectives would not be
achieved in a reasonable amount of time in the deep sandy zone soils.

Treatability and pilot tests would be required to fully

evaluate the effectiveness of all in situ process options for the Site-specific -
conditions.

Implementabilit

All six of the alternative in situ treatment processes

“involve similar construction with installation of extraction and injection

wells/trenches. Air permits may be required for discharge of treated vapors
from a soil vapor extraction process. Treatment of the extracted water or
vapors from the different systems prior to discharge or recirculation may be

required.
Costs
Unit costs for each in situ treatment technology are as
follows:
¢ biological treatment $60 to $150/ cubic yard
* vapor extraction $20 to-$70/ cubic yard
* vapor extraction with air sparging $40 to $100/cubic yard
* soil flushing , ~ $60 to 150/ cubic yard

* bioventing $30 to $80/cubic yard
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e passive adsorption $50 to $100/ cubic yard

Appendix A summarizes the treatment costs for each alternative.

Summary

- Based upon the evaluation presented in Appendix A, it is
concluded that in situ technologies and process options are not suitable for
the treatment of soils at the Site. However, technologies such as soil flushing
may be appropriate to enhance alternatives that include overburden
groundwater containment or source removal.

43.1.2.23 Ex Situ Soil Treatment

A total of seven ex situ treatment process options were
identified for potential soil remediation. These process options are listed
below: '

soil vapor extraction/bioremediation;
on-Site biological;

on-Site low temperature thermal desorption;
on-Site incineration;

off-Site incineration;

on-Site solvent extraction;

soil washing; and

mechanical volatilization.

Due to the relatively large number of alternative
treatment process options to be evaluated, the detailed evaluation is
presented in Appendix A and a summary of the results of the evaluation is
presented in this section.
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Effectiveness

All of the alternative process options, with the exception
of solvent extraction, and soil washing are considered effective and reliable
treatment technologies for the chemicals at the Site. The reliability and
effectiveness of solvent extraction is questionable as it is not a widely used
proven technology. Soil washing effectiveness is dependent upon the
solubility of the chemicals of concern, some of which are relatively water
insoluble (e.g., trichloroethene). The biological treatment technology has a
higher potential for fugitive air emissions as a large surface area of soil is .
exposed during the treatment process.

Mechanical volatilization also has a high potential for air
emissions as the soils are physically aerated using a hammermill shredder
and pugmill to volatilize chemicals from the soil to the atmosphere. In
addition, mechanical volatilization may not effectively treat phenolic
compounds, NAPL containing soils, TPH and soils containing high
concentrations of chemicals. .

Treatability studies would be required to fully evaluate the
effectiveness of all treatment options.

Implementability

All of the alternative process options are readily
implemented with the exception of on-Site incineration and solvent
extraction. On-Site incineration would require a trial burn and permitting
period. In addition, a risk assessment would be required prior to
implementation. The limited number of solvent extraction units that are
available may cause lengthy delays before a unit can be mobilized to the Site.

Mechanical volatilization may be difficult to implement
due to the potential for excessive air and fugitive dust emissions during
treatment, thereby potentially increasing short-term risks to the community
and workers. Community acceptance may limit the usefulness of this

. treatment option for soils with high chemical concentrations.
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All of the ex situ treatment process options would require
excavation of the soils to be treated. Excavation can be readily accomplished,
although some temporary shoring and dewatering may be necessary. Due to
potentially high emission rates from the soils, mitigation techniques may be
required to control chemical emissions during excavation. In addition,
excavation and backfilling operations would cause a disruption to the daily
Plant activities in the northeast and southeast areas of the Site.

Cost
Unit costs for each ex situ technology are as follows:

e Soil Vapor Extraction/Bioremediation $50 to $100/ cubic yard

* Biological Treatment

¢ Low Temperature Thermal Desorption $150 to $300/ cubic yar
¢ On-Site Incineration $200 to $400/ cubic yard
e Off-Site Incineration $400 to $800/ cubic yard
e Solvent Extraction $150 to $500/ cubic yard
¢ Soil Washing $150 to $300/ cubic yard
¢ Mechanical Volatilization $35 to $125/cubic yard

Appendix A summarizes the treatment costs for each
alternative. Soil vacuum extraction/bioremediation and mechanical
volatilization have the lowest costs, followed by biological treatment, low
temperature thermal desorption and soil washing. Solvent extraction and
incineration (both on-Site and off-Site) are considerably higher in cost.

Summary

Based upon the evaluation presented in Appendix A, soil
vapor extraction/bioremediation and mechanical volatilization are the most
cost-effective process options for treating soils ex situ at the Site. Mechanical
volatilization may be a cost-effective method of treating soils with low level
contamination and/or as a pretreatment prior to ex situ soil vapor
extraction/bioremediation.
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4.3.1.2.3 Summary of Soil Screening Results

' Based upon the results of the screening of soil remedial
response actions, technologies, and'process options, a total of three remedial
response actions were retained for further evaluation. A listing of the
retained response actions, technologies, and process options is presented in
Table 4.3. These response actions, technologies and process options are
assembled into remedial alternatives for detailed evaluation in Section 5.0.

4.3.2 Groundwater

4321 Identification of General Groundwater Response

Actions, Technologies, and Process Options

Remedial action objectives for groundwater at the Site, as
:‘ " presented in Section 4.2.3, are to prevent ingestion and exposure to bedrock
groundwater with chemicals that pose carcinogenic and non-carcinogenic
risks exceeding established levels of acceptability. In addition, remedial goals
for the overburden and bedrock groundwater are to reduce chemical
concentrations to applicable SCGs for the protection of human health and the
environment. ’

Exceedances of Class GA groundwater SCGs are presented
on Figures 2.13 and 2.17 for overburden and bedrock groundwater,
respectively. Contaminant plumes are presented on Figures 2.14, 2.15,
and 2.16 for overburden groundwater and Figures 2.18, 2.19, and 2.20 for
bedrock groundwater. The following general remedial response actions have
been identified for addressing the Site groundwatér: |

no action;
limited action;
in situ treatment action;

LN

physical containment action;
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hydraulic containment action;
source removal action;
collection/disposal action; and

® N o O

collection/treatment action.

The potential remedial technologies and process options
associated with each of these response actions are listed in Table 4.4. A
general description of each of these response actions is presented below.

432.1.1 No Action

The NCP requires the evaluation of a no action
alternative as a basis for comparison with other remedial alternatives. Under
the no action response, no measures would be taken to improve
environmental conditions with respect to the groundwater at the Site,
however, groundwater monitoring would continue to be conducted to ensure
that future conditions do not deteriorate significantly from existing
conditions.

43212 Limited Action

The limited action response involves implementing
institutional controls to reduce the potential human exposure to Site-related
chemicals in the groundwater. The institutional controls would include
initiation of deed restrictions to restrict groundwater use on the Site.
Groundwater monitoring would be conducted to ensure that future
conditions do not deteriorate significantly from existing conditions. It should
be noted that a variety of institutional controls are already. in place at this Site
to support ongoing operations.
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43.2.1.3 InSitu Treatment Action

In situ treatment can be utilized to reduce chemical
concentrations in the groundwater. An available technology currently used
for in situ treatment of groundwater is biological treatment. Biological in situ
treatment of groundwater would involve development and maintenance of a
bacterial culture in the groundwater under controlled conditions. The
bacteria would metabolize the chemical constituents to non-toxic
components.

4.3.2.14 Physical Containment Action

‘ The physical containment response action involves the
use of physical means to contain and restrict the mobility and migration of
chemicals in the groundwater. A potential physical containment technology
involves construction of a barrier wall(s) either upgradient, downgradient, or
around the source area to restrict the movement of chemicals from the Site

‘ via groundwater flow. Barrier walls can be constructed of soil/bentonite,
cement/bentonite, or sheet piling.

4.3.2.1.5 Hydraulic Contéinment Action

The hydraulic containment action would involve
groundwater extraction downgradient of the source area to reduce the
migration of chemical constituents from the Site via groundwater flow.
Hydraulic containment could be achieved by installing either groundwater
extraction wells or horizontal groundwater collection drains. The collected
groundwater would be either treated on Site or off Site using one of the
treatment options presented in Section 4.3.2.1.7 and/or disposed of using one
of the potential disposal options presented in Section 4.3.2.1.8.

3967 (8) 84 CONESTOGA-ROVERS & ASSOCIATES




4.3.2.1.6 Source Removal Action

The source removal response action would involve
extracting groundwater throughout the source area utilizing either
groundwater extraction wells or groundwater collection drains. The collected
groundwater would be treated either on Site or off Site using one of the
treatment options presented in Section 4.3.2.1.7 or disposed of using one of
the potential disposal options presented in Section 4.3.2.1.8.

4.3.2.1.7 Collection/Treatment Action

The collection/treatment response action would involve
treating collected groundwater to acceptable standards prior to discharge.
Potential treatment technologies include on-Site treatment using physical,
chemical, or biological treatment options or off-Site treatment.

Physical treatment could be accomplished on Site using
liquid phase carbon adsorption, air stripping, air aeration, or incineration to
remove contaminants from the groundwater (in addition, pretreatment and
off-gas treatment, as required). ‘

Activated carbon could be used to remove dissolved
contaminants from the groundwater by physical adsorption. The spent
carbon would be treated /recycled or disposed of as a hazardous waste.

Air stripping involves physically stripping contaminants
from the groundwater by the counter current flow of air through a packed
tower media. Monitoring and treatment of the off-gas may be required.

‘Aeration involves physically stripping the contaminants

from the groundwater by utilization of an aeration basin. Monitoring and
treatment of off-gas may be required.
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Incineration involves breaking down the chemical
constituents to non-toxic components utilizing an on-Site mobile
incineration unit.

Chemical treatment of collected groundwater could be
conducted using ultraviolet (UV) enhanced oxidation. The UV enhanced
oxidation technology involves using chemical oxidizing agents such as
hydrogen peroxide, or ozone combined with ultraviolet radiation to
chemically oxidize organic compounds. The process decreases the toxicity of

.the waste by reducing contaminants to non-toxic components.

Biological treatment could be used to reduce organic
concentrations in the collected groundwater. The principles of this process
are essentially the same as described for the biological treatment of soils
presented in Section 4.3.1.1.4.

Off-Site treatment technologies could include one or a
combination of the identified on-Site treatment options.

4.3.2.1.8 Collection/Disposal Action

The collection/disposal response action would involve
collection of groundwater using either the source removal and/or hydraulic
containment response actions and disposal of the collected groundwater.
Potential disposal technologies include off-Site disposal at a publicly owned
treatment works (POTW). Treatment utilizing one of the treatment actions
identified in Section 4.3.2.1.7 may be required prior to disposal.

4.3.2.2 Screening of Groundwater Remedial Response

Actions, Technologies, and Process Options

This section presents an evaluation of the groundwater .
remedial response actions, technologies, and process options. The screening
process parallels the process used for screening the soil remedial alternatives
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(Section 4.3.1.2). The initial screening of response actions and technologies is
based upon technical feasibility. Technologies which are not feasible are
eliminated from further evaluation.

'Following this screening, process options for the
remaining response actions and technologies are evaluated based upon
effectiveness, implementabiiity, and cost considerations. The cost
comparisons are based primarily upon engineering judgment and are of
sufficient detail and accuracy to allow comparison of the different
technologies and process options.

43221 Response Actions and Technologies

. A summary of the initial screening of potential remedial
response actions and technologies for groundwater is presented in Table 4.5.
A hydrogeologic evaluation of the Site relative to groundwater extraction
alternatives is presented in Appendix C. Based upon the initial screening, the
following alternatives were eliminated from further evaluation:

¢ Physical Containment Action - downgradient and upgradient;

¢ Hydraulic Containment Action/Source Removal Action - overburden
groundwater extraction wells;

¢ Collection/Disposal Action - groundwater injection; and

e In Situ Treatment Action - biological.

A discussion of the reasons for elimination of each of these alternatives is
presented in the following paragraphs.

Physical Containment Action - Barrier Wall

Full hydraulic containment will be provided to control
the migration of contaminants at the Site. A downgradient barrier wall
would not provide any additional benefit for the control of off-Site migration
of groundwater. The barrier wall would not prevent the migration of
contaminants to the bedrock aquifer.
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A barrier wall may be installed upgradient to reduce the
rate of groundwater entering the Site and consequently the amount of
groundwater requiring treatment. However, since the anticipated flow rate in
the overburden is predicted to be very low, the addition of an upgradient
barrier is not considered necessary.

As a result, a barrier wall is not considered to be an
effective component for hydraulic containment at the Site.

Hydraulic Containment Action/Source Removal Action
- Overburden Groundwater Extraction Wells

Overburden extraction wells are not considered suitable
due to the anticipated low yields. In addition, much of the overburden is
seasonally dry. The silt and sand aquifer has low hydraulic conductivity and
transmissivity so that effective pumping rates would not be achieved.

Therefore, extraction wells will not be considered as a
remedial technology for hydraulic containment or source removal action for
the overburden groundwater.

Collection/Disposal Action - Groundwater Injection

Groundwater injection would be appropfiate for in situ
soil treatment technologies involving biological treatment or soil flushing
where the recirculation of groundwater is required for effective treatment.
However, since these technologies have not been retained, groundwater
injection is not considered an appropriate disposal action.

In Situ Treatment Action - Biological

In situ biological treatment would involve circulating
nutrient enhanced water through the groundwater system to promote the
development of bacteria cultures. Biological treatment would, therefore, not
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be effective for the low permeability soils.” In addition, chlorinated
compounds would be difficult to treat with in situ biological treatment.

Hence, the in situ biological treatment technology is
eliminated from further evaluation.

4.3.2.2.2 Process Options

The screening of process options is used to select the most
cost-effective process options for the Site, considering Site-specific conditions
such as geology, hydrogeology, and the chemicals of interest. The process
options of the various technologies are evaluated based upon effectiveness,
implementability, and cost considerations. .The selected process options are
retained for inclusion in the development of potential remedial alternatives
to be further evaluated in the FS. The following sections present the
evaluation of the different groundwater treatment options.

432221 Groundwater Treatment

A total of eight different process options were identified
for potential groundwater treatment. The process options are listed below:

‘on-Site carbon adsorption;

on-Site air stripping;

on-Site air stripping/carbon adsorption;
on-Site aeration;

on-Site UV oxidation;

on-Site biological;

off-Site treatment at POTW; and
off-Site treatment at RCRA facility.

® NGO DN -

Due to the relatively large number of alternative

 treatment options to be evaluated, the detailed evaluation is presented in
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Appendix B and a summary of the results of the evaluation is presented in
this section.

Effectiveness

UV/oxidation, liquid phase carbon adsorption, air
stripping, off-Site treatment at a POTW, and off-Site treatment at a RCRA
facility are considered to be effective treatment technologies for the majority
of the chemicals at the Site. Aeration is not considered effective, especially for
SVOCs, due to its low efficiency in comparison to an air stripping system.
Similarly, biological treatment would be ineffective for treating chlorinated
compounds present at the Site, which would be expected to be present in the
groundwater waste stream at relatively significant concentrations. Also,
biological treatment would be less effective given the relatively low organic .
compound concentrations. Based upon the effectiveness criterion, biological
treatment and aeration were eliminated from further evaluation.

Implementability

UV/oxidation and air stripping, are considered to be
relatively easy to implement, however, pretreatment may be required to
remove metals and suspended solids for these on-Site treatment options.
Vapor phase carbon adsorption or catalytic oxidation may be required for
treatment of the off-gas for an air stripping system.

Chemical concentrations in the collected groundwater

may preclude the feasibility of utilizing a POTW for groundwater treatment

without prior pretreatment.

Treatment at a RCRA facility is considered impractical due

to the large volume of groundwater requiring transportation.

Liquid phase carbon adsorption would require a
significant amount of carbon to treat the chemicals of concern at the Site.
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Capital costs for the installation of carbon adsorption, air
stripping with carbon adsorption off-gas treatment, air stripping with catalytic
oxidation, and UV /oxidation systems are estimated to be $511,000, $418,000,
$576,000, and $533,000, respectively. First year annual operation and
maintenance costs are estimated to be $281,500 for carbon adsorption, $483,000 -
using air stripping/carbon adsorption, $78,000 using air stripping/catalytic
oxidation, and $101,000 for UV /oxidation.

Summary

Based upon the evaluation presented in Appendix B, it is
recommended that an air stripping/catalytic oxidation treatment system be

"included in alternatives which include groundwater collection and

treatment. UV /oxidation and carbon adsorption may also be effective
technologies for groundwater treatment. These processes are much more cost
effective than treatment at an off-Site RCRA facility. Treatment at an off-Site
POTW may be feasible if the chemical concentrations in the collected
groundwater are below acceptance criteria. The suitability of these processes
may only be determined during the detailed design/treatability study stage.

4.3.2.3 Summary of Groundwater Screening Results

Based upon the results of the screening of groundwater
remedial response actions, technologies, and process options, a total of six
remedial response actions were retained for further evaluation. A listing of
the retained response actions, technologies, and process options is presented
in Table 4.6. These alternatives represent a broad range of treatment,
containment, and disposal technologies for groundwater remediation which
can be assembled into complete remedial alternatives for the Site.
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50 DEVELOPMENT AND DETAILED
‘ ANALYSIS OF REMEDIAL ALTERNATIVES

51 INTRODUCTION

The remedial alternatives for the Site are de\}eloped in
Section 5.2 utilizing the general response actions, technologies, and process
options retained from the initial screening conducted in Section 4.0.

The detailed analysis of alternatives, presented in
Section 5.3, consists of the refinement of remedial alternatives and
evaluation of each alternative against seven evaluation criteria which
encompass technical, cost, and institutional considerations; and compliance
with statutory requirements. The detailed analysis presented in this section
follows the outline presented in the U.S. EPA RI/FS Guidance Document and
6 NYCRR Section 375-1.10 (c).

The results of the detailed analysis of alternatives is
‘ summarized in Section 5.4.

52  DEVELOPMENT OF REMEDIAL ALTERNATIVES

The following four remedial alternatives for the Site have
been assembled utilizing the general response actions, technologies and
process options retained from the initial screening:

Alternative 1:
e No Action
e Groundwater Monitoring

Alternative '2:

e Institutional Controls
¢ Groundwater Monitoring
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Alternative 3:
‘ e Institutional Controls
e Groundwater Hydraulic Containment (Overburden and Bedrock)/Source
Removal, On-Site Treatment
e NAPL Collection, Off-Site Treatment
e Groundwater Monitoring

Alternative 4: }

¢ Institutional Controls

e Groundwater Hydraulic Containment (Bedrock)/Source Rembval, On-Site
Treatment ,

e Soil Source Removal, On-Site Treatment -

¢ Groundwater Monitoring

5.3 DESCRIPTION AND DETAILED ANALYSIS OF
REMEDIAL ALTERNATIVES

‘ The detailed analysis of alternatives consists of the
evaluation of each alternative in terms of the seven evaluation criteria which
encompass technical, cost, and institutional considerations; and compliance
with statutory requirements.

The seven evaluation criteria used in the detailed analysis
of remedial alternatives are summarized as follows:

i) overall protection of human health and the environment;
ii) compliance with applicable or appropriate and relevant requirements
(ARARSs);

iii) short-term impacts and effectiveness;

iv)  long-term effectiveness and permanence;
V) reduction of toxicity, mobility, and volume;
vi)  implementability; and

vii) cost.
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A list of evaluation factors to be considered under each evaluation criteria is
‘ presented in Table 5.1.

The four alternatives have been scored in accordance with
the seven evaluation criteria as outlined in TAGM HWR-90-40301. The
results of the scoring are presented in Appendix E.

A discussion of the remedial action components and
requirements which are common to the various alternatives, or groups of
alternatives, is presented in Section 5.3.1. These components or requirements
include the following:

i) monitoring requirements;
ii) institutional controls; and
iii)  pre-design studies.

: The detailed analysis of each alternative is provided in
‘ Sections 5.3.2 to 5.3.5.

, 5.3.1 Components Common to Various Alternatives

A general Site monitoring program would be
implemented with all remedial alternatives including the No Action
. alternative (Alternative 1). Institutional controls would be implemented for
Alternatives 2 to 4 to restrict exposure to contaminated soil and groundwater.
Finally, pre-design studies will be required to support the successful design
and implementation of certain remedy components.

. 1 Technical and Administrative Guidance Memorandum for the Selection of Remedial Actions at
Inactive Hazardous Waste Sites, HWR-90-4030, NYSDEC, May 15, 1990.
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5.3.1.1 Monitoring Programs

The objective of the monitoring program would be to
provide data that would be used to assess the effectiveness of the remedial
measures. The monitoring program would include on-Site and off-Site
groundwater monitoring. The alternatives which include the collection and
treatment of groundwater (Alternatives 3 and 4) would require additional
monitoring of the treatment system(s). A summary of the anticipated
monitoring program for each alternative is presented in Table 5.2. The
monitoring program would be refined during the detailed design phase.

5.3.1.1.1 General Site Monitoring

A general Site groundwater monitoring program would
be implemented with all remedial alternatives, including the No Action
alternative (Alternative 1). The monitoring program would be designed to
monitor the effectiveness of the remedial measures and to ensure that

‘ downgradient off-Site groundwater quality is not being adversely impacted.

The proposed monitoring program includes ten
monitoring wells. The monitoring network is presented in Table 5.3.
Groundwater would be monitored at the southern property boundary and
downgradient of the southeastern source area at overburden and bedrock
wells MW-3, MW-5/5A, MW-13/13A, and MW-14/14A. Groundwater would
also be monitored downgradient of the northeastern source area at wells
MW-18 and MW-15/15A. The actual monitoring well network would be
determined in conjunction with the NYSDEC prior to implementation of the
remedial action.

The monitoring program would be conducted
semi-annually for five years and annually thereafter, and would include both
hydraulic and chemical monitoring. All groundwater samples would be

~analyzed for VOCs. Results of the monitoring program would be submitted
to the NYSDEC in an annual monitoring report. Following each monitoring
‘ event for the first five years, and for each subsequent five-year period, the
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monitoring program would be reviewed with the NYSDEC. Modifications to
the monitoring program including frequency of monitoring and/or locations
may be implemented as required based on the annual results or the 5-year
review.

5.3.1.1.2 Treatment System Monitoring

Alternatives 3 and 4 involve extraction and treatment of
groundwater. Monitoring of the influent and effluent concentrations for a
selected list of parameters would be conducted to ensure the efficiency of the
treatment system. For purposes of this evaluation, it is assumed that influent
and effluent monitoring would be conducted on a weekly basis for the first

_two months and monthly thereafter. The expected duration of monitoring

for each of these alternatives is 30 years. The treatment and monitoring of air

© emissions may be required for the groundwater treatment system.

Alternative 4 involves on Site soil treatment utilizing
vapor extraction with biological treatment. Influent and effluent monitoring
of the treatment system would be conducted on a weekly basis for the first two
months and monthly thereafter.

5.3.1.1.3 Reporting

An annual report would be prepared which would
document sampling activities, present analytical results, and provide an
evaluation of the data. A mandatory review of the remedial action
alternative would be conducted every five years after completion of the

remedial construction.

5.3.1.2 Institutional Controls

All remedial alternatives, except the No Action
alternative, would require institutional controls to restrict on-Site exposure to

96 CONESTOGA-ROVERS & ASSOCIATES



contaminated groundwater. Institutional controls would consist of deed

‘ restrictions.

Deed restrictions involve placing a notation on the
property deed which makes the current and any prospective property owner
aware of the property's history and the restricted land use. The deed
restriction would restrict on-site groundwater use. The deed restriction
would also limit on-Site property uses to industrial purposes, thereby
limiting potential risks due to direct contact/ingestion of Site soil.

5.3.1.3 Pre-Design Studies

Pre-design studies are required in instances where there is
a need to verify the effectiveness of treatment technologies (i.e., treatability
studies) or verify quantity estimates for the activities associated with remedial
action contractor procurement. The following pre-design studies would be
required to provide supplemental data to support the detailed design
‘ requirements for the various components of Alternatives 3 and 4:

e groundwater treatability study (Alternatives 3 and 4);

. pre-design hydrogeologic investigation study (Alternatives 3 and 4):

v N¥'- aquifer properties testing,
éé@* - groundwater extraction pumping test, and
N & - groundwater extraction system influent chemistry evaluation; and
g~ :
Ny
x\s‘“r % e soil treatability study (Alternative 4).
S |
~e¢ The pre-design studies would be completed either before
or during the preparation of the remedial design. The results of the
pre-design studies would be incorporated in the final remedial design.
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5.3.2 Alternative 1
- No Action
-__Groundwater Monitoring

The No Action alternative does not include any remedial
activities other than general Site monitoring following completion of the FS.
The monitoring program is described in Section 5.3.1.1.1. The No Action
Alternative is required by the NCP to serve as a basis for comparison with
other remedial alternatives. Chemical concentrations in the soil and
groundwater would be reduced with time th_rdugh natural attenuation
processes.

5.3.2.1 Alternative 1 - Overall Protection of Human Health
and the Environment

_The No Action alternative would not reducé risks to

human health and the environment. Based upon the Baseline Risk

Assessment, the cancer risks associated with all Level 2 exposure scenarios,
with the exception of groundwater use as a future potable water source, range
from 3.08 x 108 to 4.82 x 10°. The cumulative cancer risks for a potential
future groundwater use scenario on Site and at the Site perimeter were
calculated to be 4.77 and 1.02 x 1072, respectively for Level 2 exposure. The
non-carcinogenic hazard indices for all exposure scenarios would continue to
be less than the level of concern (1.0) with the exception of the potential
future groundwater exposure scenario on Site and at the Site perimeter for
which the hazard indices were estimated to be 290,000 and 149,000 respectively
for Level 2 exposure. The existing conditions were determined to pose no
potential risk to the natural environment.

5.3.2.2 Alternative 1 - Compliance With SCGs

It is expected that chemical-specific SCGs for Class GA
groundwater would continue to be exceeded at and beyond the Site property
boundary. The chemical concentrations in the groundwater would decrease
with time due to natural attenuation processes. Calculations presented in
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Appendix C indicate that it would take 570 to 4,235 years to reach SCGs in the

‘ overburden groundwater following source removal. Therefore, the
chemical-specific SCGs for groundwater would not be achieved over an
extended period of time with natural attenuation.

Soil cleanup objectives would continue to be exceeded for
the on Site soils although soil concentrations would decrease with time due
" to natural attenuation.

5.3.2.3 Alternative 1 - Long-Term Effectiveness and Permanence

Potential health risks associated with chemicals at the Site,
with the exception of the potential future groundwater use as a potable water
supply, are low and would be reduced over time as the chemical
concentrations decreased through natural attenuation. Implementation of
Alternative 1 would not further reduce the long-term risks over what would
occur through natural attenuation. A review of the remedial alternative

‘ would be conducted every five years to ensure that human health and the
environment are being protected.

5.3.24 Alternative 1 - Reduction of Toxicity, Mobility,
or Volume Through Treatment

Alternative 1 provides no additional reduction in the
toxicity, mobility, or volume of chemicals at the Site beyond what would be
achieved through natural attenuation.

5.3.2.5 Alternative 1 - Short-Term Effectiveness

As Alternative 1 involves no remedial action, there
would be no additional short-term impacts to the community, workers, or the
environment as a result of implementation of this alternative.
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5.3.2.6 Alternative 1 - Implementability

This alternative is easily implemented.

5.3.2.7 Alternative 1 - Cost

A detailed cost breakdown for Alternative 1 ’i,s presented
in Table 5.4. This alternative has no capital cost or operational costs
associated with it, except for groundwater monitoring and reporting. The
annual costs for monitoring and reporting are estimated to be $56,500. The
total present worth of this alternative is estimated to be $598,000 based upon a
7 percent discount rate over a 30-year period.

5.3.3 Alternative 2
- Institutional Controls

- _Groundwater Monitoring

Alternative 2 includes the implementation of
institutional controls to minimize potential exposure to chemicals in the soil
and groundwater. Details for the institutional controls for this alternative are
presented in Section 5.3.1.2. A groundwater monitoring program would be
implemented as described in Section 5.3.1.1.1.

5.3.3.1 Alternative 2 - Overall Protection of Human Health
and the Environment

Alternative 2 would reduce the risks to human health for
all exposure scenarios with the exception of the potential future off-Site
groundwater use scenario.” Potential contact to chemicals in the on-Site
surface soils and groundwater would be reduced by maintaining limited
access to the Site through the implementation of institutional controls. The

‘resulting residual carcinogenic risk for all exposure scenarios would be less
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than 1.0 x 10°6 with the exception of off-Site groundwater use at the property
. perimeter for which the Level 2 risk was estimated to be 1.02 x 10-2.

5.3.3.2 Alternative 2 - Compliance With SCGs

' It is expected that chemical-specific SCGs for Class GA
groundwater would continue to be exceeded at and beyond the Site property
boundary. The chemical concentrations in the groundwater would decrease
with time due to natural attenuation processes, however, the
chemical-specific SCGs for groundwater would not be achieved over an
extended period of time estimated to be greater than 570 to 4,235 years.

Soil cleanup objectives would continue to be exceeded for
the on Site soils although soil concentrations would decrease with time
through natural attenuation.

’ 5.3.3.3 Alternative 2 - Long-Term Effectiveness and Permanence

Implementation of Alternative 2 would reduce the
potential risks due to direct contact/ingestion of soil and on-Site groundwater
ingestion for future uses through institutional controls. The continued
maintenance of existing buildings and paved surfaces on-Site would also
reduce potential risks due to direct contact/ingestion of soil throughout the
majority of the Site. Institutional controls are considered to be reliable as a
method to limit access and restrict future land uses at this Site. A review of
the remedial alternative would be conducted every five years to ensure that
human health and the environment are being protected.
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5.3.3.4 Alternative 2 - Reduction of Toxicity, Mobility, or Volume
Through Treatment

Alternative 2 provides no additional reduction in the
toxicity, mobility, or volume of chemicals at the Site beyond what would be
achieved through natural attenuation.

5.3.3.5  Alternative 2 - Short-Term Effectiveness

As Alternative 2 involves no disturbance of any of the
soils at the Site, there would be no additional short-term impacts to the
community, workers, or the environment as a result of implementation of
this alternative. The institutional controls could be implemented in a
relatively short period of time (approximately one year).

5.3.3.6 Alternative 2 - Implementability

Institutional controls are generally easy to implement.
The effectiveness of the remediation could be readily monitored by
implementing the general Site monitoring program as described in
Section 5.3.1.1.1. -Additional remedial actions may be required at a later date
dependent upon the results of the monitoring program.

5.3.3.7 Alternative 2 - Cost

A detailed cost breakdown for Alternative 2 is presented
in Table 5.5. The total capital cost is estimated to be $16,300. The annual costs
for monitoring and reporting are estimated to be $56,500. The total present
worth of this alternative is estimated to be $614,000 based upon a 7 percent
discount rate over a 30-year period.
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5.3.4 Alternative 3
. - Institutional Controls
- Groundwater Hydraulic Containment (Overburden and
Bedrock)/Source Removal, On-Site Treatment
- NAPL Collection, Off-Site Treatment

- _Groundwater Monitoring

Alternative 3 includes the remedy components of
Alternatives 1 and 2 (i.e., groundwater monitoring and institutional controls)
in addition to a groundwater extraction and on-Site treatment system and
NAPL collection with off-Site treatment.

The remedial components for Alternative 3 are presented
on Figure 5.1. '

Alternative 3 includes overburden tile collection trenches
and bedrock extraction wells in the southeastern and northeastern portions of
the Site as presented on Figure 5.1. The overburden collection trenches and
bedrock extraction wells would provide full groundwater hydraulic

‘ containment at the Site. In addition, as the combined system is located close
to the source areas, Alternative 3 would provide source removal from these
- areas. The existing low level groundwater contamination southeast of the
Site in the overburden and bedrock would be reduced through natural
atteriuating processes.

The overburden tile collection trenches would be
positioned directly above the bedrock to provide a continuous line of
containment in the overburden. The southeastern collection trench would
be approximately 420 feet in length with an average depth of 12 feet. The
northeastern trench would be approximately 100 feet in length with an
average depth of 15 feet. Preliminary calculations presented in Appendix C
indicate that the preferential pathways created by the collection trenches
would capture approximately 0.02 gpm to 0.22 gpm ‘of contaminated
groundwater from the southeastern area and 0.004 gpm to 0.05 gpm from the
northeastern area. The range in yields represent low and high water table
conditions.
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The following two process options are suitable for the
excavation of the overburden collection trenches:

- conventional trenching; and
- "One-Pass" system. A

Construction of the collection trench would involve
excavation within areas of the Site with contaminated soils and groundwater.
In order to minimize the disturbance and handling of contaminated soils and
groundwater, it is proposed that the "One-Pass" system of trench installation
be employed.

The "One-Pass" trenching system involves the
simultaneous operations of excavating a narrow trench (approximately 10 to
14 inches wide), placing a flexible collector drain at the bottom of the trench
and placing granular material on top of the collector drain. The entire

- trenching operation including installation of the collector drain is

accomplished by a specially designed trench excavator. At the start of the
trench, a vertical riser with the flexible collector drain attached is lowered into
the trench. The vertical riser acts as a sump for groundwater collected by the
drain. The trench is extended and the collector drain andigranular material
are installed as described above. At the end of the trench, the collector drain
is brought up at an incline to the surface where it will serve as a cleanout for
that section of collector trench. The maximum length of each collector trench
is limited by the practical length for cleaning operations (typically 250 to '
350 feet). If the practical length is exceeded, a new trench would be excavated
immediately adjacent to the previous one. The new trench would begin
roughly where the collector drain in the previous trench starts to incline
towards the surface. The new trench would also include the installation of a
vertical riser, a collector drain, and a cleanout. This process is continued until
the total required length for groundwater collected is achieved.

The "One-Pass" system has several advantages over
conventional trenching methods. The "One-Pass"” system involves
excavating a narrow trench which minimizes the volume of excavated soil
and reduces the expense of soil handling. In addition, limited dewatering of
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the trench would be required eliminating the expense of handling,
transporting, and treating large volumes of contaminated groundwater. The
system also precludes the need for laborers working in a trench, which
eliminates trench shoring requirements. The "One-Pass" system is, therefore,
less labor intensive and less costly than conventional trenching methods.

The "One-Pass" system would result in a trench
approximately 10 to 14 inches wide with a 6-inch diameter collection drain
installed to a maximum depth of approximately 15 feet as presented on
Figure 5.2.

' The collection trench would be sloped towards a "wet
well" or pumping station from which the collected groundwater would be
extracted. Collected groundwater would be pumped via forcemains to the
on-Site treatment system.

‘ Bedrock extraction wells-would be installed in the center
of the southeastern source area and in the northeastern source area near well
MW-16A to pfovide hydraulic containment/source removal in these areas of
the Site. The extraction wells would be installed in the fractured bedrock to
an approximate depth of 35 feet. The pumping rate (see Appendix C) is
estimated to be 10 gpm for each well.

The combined flow rate from the overburden collection
trenches and bedrock extraction wells is estimated to be 20 gpm during high
water table conditions.

The on-Site groundwater treatment system would be
selected based on the results of the pre-design activities presented in
Section 5.3.1.3. If discharge to a local POTW is not possible, the treatment
systéem would most likely include either air stripping, UV oxidation, carbon
adsorption or a combination of these 6ptions. If necessary, the treatment
system would include a pretreatment solids removal system and off-gas

treatment.
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Based on the preliminary evaluation presented in
Appendlx B, air stripping with catalytic oxidation was determined to be the
most cost-effective treatment method if direct discharge to a POTW is not
possible. Therefore, for the purposes of the FS, the groundwater treatment
system will consist of air stripping with catalytic oxidation, pretreatment for
solids removal and off-gas treatment.

Air strippers typically consist of a stripping tower that
utilizes a counter-current flow arrangement. The influent water stream is
introduced at the top of the tower and allowed to flow downward through
either packing media or a series of sieve trays while the air stream flows
upward. The treated water exits at the bottom of the tower while-the air
stream exits at the top of the tower. The resulting residuals from an air
stripping tower are the off gases and the stripped effluent. Where necessary,
the off gas is directed through vapor phase treatment such as activated carbon
or catalytic oxidation to control volatile emissions to the atmosphere.

The presence of suspended solids in the water stream may
impact the treatment efficiency due to clogging. Also, the presence of metals
such as iron, calcium and magnesium in the influent stream may cause
additional scaling of air stripping due to changes in the water chemistry
during the process. Pretreatment including filtration of particulates and
addition of a sequestrate to inhibit scale formation will likely be necessary at
the Site. Caustic precipitation may also be an appropriate pretreatment
depending on Site conditions.

The removal efficiency of VOCs from the groundwater to
the cross current air flow will depend on the influent flow rate, the specific
VOC concentrations and the Henry's Law constant for the various VOCs.
Appendix B provides a summary of the estimated maximum groundwater
influent and treated effluent VOC concentrations at a conservatively
estimated influent flow rate of 25 gpm. It is estimated that the VOCs of
concern will be removed to a concentration of 1.0 pg/L.
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Treated groundwater would be discharged to the on-Site
‘ storm sewer system. Monitoring of the treatment system as presented in
Section 5.4.1.1.2 would ensure that applicable discharge criteria are met.

Alternative 3 includes NAPL collection and off-Site
treatment. NAPL would be collected from wells MW-8 and MW-11 on an
intermittent basis as required. The volume of NAPL and frequency of
sampling would be determined during pre-design activities. The extracted
NAPL would be directed to a separator in the on Site groundwater treatment
facility to separate the aqueous phase from the non-aqueous phase (NAPL).
The aqueous phase liquid would be treated on Site by the groundwater
treatment system. NAPL would be accumulated on Site in a suitable
containment area prior to being transported to an appropriate off Site
treatment facility. The volume of NAPL that would be collected is expected to
be low based on the distribution of NAPL and hydraulic characteristics of the
overburden. For the purposes of the FS the volume of NAPL that would be
collected is estimated to be 20 gallons per month for the first year.

‘ ~ Soil flushing may be added to Alternative 3 to enhance
the remediation process by increasing the volume of groundwater flowing

? through the overburden. The feasibility of adding soil flushing to

| ' _ Alternative 3 would be evaluated during the pre-design stage.

|

|

5.3.4._1 Alternative 3 - Overall Protection of Human Health
‘ ~and the Environment
|
|
|
\

This alternative would reduce the risks to human health
for all exposure scenarios. The groundwater containment system would
prevent the off-Site migration of chemicals in the groundwater and hence
reduce the associated potential risks with contact to groundwater. Potential
contact to chemicals in the soils would be reduced by maintaining limited
access to the Site through institutional controls.
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5.34.2  Alternative 3 - Compliance With SCGs

Implementation of groundwater containment/source
removal would decrease the time frame required to reach groundwater SCGs
in the overburden and bedrock in comparison to Alternatives 1 and 2.
Furthermore, the much greater pumping rate and volumetric flux rate
through the bedrock aquifer will shorten the time required to reach
groundwater SCGs in the bedrock aquifer. |

‘ The time required to reach soil cleanup objectives would
also be reduced in comparison to Alternatives 1 and 2 by removal of NAPL
and contaminated groundwater. The addition of soil flushing to
Alternative 3 would enhance the flow of groundwater through the
overburden and further reduce the time to reach soil and groundwater SCGs.

5.3.4.3 Alternative 3 - Long-Term Effectiveness and Permanence

Implementation of Alternative 3 would reduce potential
risks due to direct contact/ingestion of soils through institutional controls.
The existing building and paved surfaces on Site would also reduce potential
risks due to direct contact/ingestion of the soils throughout the majority of
the Site. Risks due to groundwater ingestion would be reduced through the
groundwater containment and treatment system. A review of the remedial
action would be required every five years.

5.3.4.4 Alternative 3 - Reduction of Toxicity, Mobility, or Volume
Through Treatment

- Implementation of this alternative provides a reduction
in the mobility, and volume of chemicals contained in the soils and
groundwater. It is assumed that the groundwater containment system would
ultimately remove greater than 90 percent of the chemicals in the
groundwater. The groundwater treatment action would result in irreversible
treatment of the chemicals in the groundwater.
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The removal and off-Site treatment of NAPL would ‘also
significantly reduce the volume of chemicals at the Site.

5.3.4.5 Alternative 3 - Short-Term Effectiveness

It is estimated that this alternative could be implemented
in one year. The benefits of the groundwater collection system would be
obtained immediately upon installation. This alternative involves minimal
disturbance of soils on Site by using the "One-Pass" trenching system and
there would be no additional short-term impacts to the community or the
environment as a result of implementation of this alternative. Construction
workers would wear proper protective equipment and adhere to safe
construction practices to minimize potential hazards during the installation
of the various remedy components.

5.3.4.6 Alternative 3 - Implementability

Implementation of this alternative would involve
common construction procedures and the services and materials are readily
available. There are several companies capable of implementing the
"One-Pass" trenching method.

The effectiveness of this alternative could be easily
monitored by implementation of the general Site monitoring program.
Additional remedial action, such as extending the groundwater
containment/extraction system, could be implemented at a later date (1f
required). This requirement would be determined based upon the analytical °
results obtained during implementation of the groundwater monitoring
program.

Pre-design studies would be required for the design of the

on-Site groundwater collection and treatment system and NAPL collection
with off-Site treatment.
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5.3.4.7 Alternative 3 - Cost

A detailed cost breakdown is presented in Table 5.6. The

total capital cost is estimated to be $1,190,000 and the annual operation and

maintenance cost is estimated to be $177,000. The total present worth of this
alternative is estimated to be $3,200,000 based upon a seven percent discount

rate over a 30-year period.

5.3.5 Alternative 4
- Institutional Controls
- Bedrock Groundwater Hydraulic Containment
(Bedrock)/Source Removal, On-Site Treatment
- Soil Source Removal, On Site Treatment
-_Groundwater Monitoring

Alternative 4 includes the remedy components of
Alternatives 1 and 2 (i.e., monitoring and institutional controls) in addition
to a bedrock groundwater extraction system and soil source removal with on
Site treatment.

The remedial components for Alternative 4 are presented

“on Figure 5.3.

Alternative 4 would involve excavation of the soils with
concentrations exceeding the potential cleanup objectives and treatment of
the soils on Site utilizing mechanical volatilization and/or vapor extraction
supplemented by biological treatment. Excavation would be conducted to the
areal limits presented on Figure 5.3. Confirmatory samples would be
obtained from the sidewalls to ensure that all of the soils with concentrations
exceeding the cleanup objectives are removed. A real time screening
instrument such as an OVA meter would be used to guide the excavation
with some additional laboratory analyses for verification. It is estimated that
the following volumes of soil would be excavated.

Area A - 110 yd3 requiring remediation, average depth of 3 feet
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Area B - 6,000 yd3 requiring remediation, average depth of 13 feet
AreaC - 10,210 yd3 requiring remediation, average depth of 12.5 feet

Total Volume to be excavated and treated - 16,320 yd3

In addition,"the soils in the Secondary Southeast Area
may also require excavation and treatment. The volume of soil in this area is
estimated to be 11,870 yd3.

Treatment of the soils with mechanical volatilization
could significantly reduce the time required to achieve soil cleanup
objectives. The soils in Areas A and B contain lower concentrations (less
than 25 mg/kg total average VOCs) compared to Area C soils (approximately
460 mg/kg total average VOCs) and are, therefore, more likely to be
successfully treated using mechanical volatilization to acceptable levels for
VOCs. Confirmatory samples would be collected following mechanical
volatilization to determine the -need for additional treatment with soil vapor
extraction/bioremediation. Due to the fact that mechanical volatilization will

~not effectively treat the soils contaminated with phenolics and TPHys, it is

likely that some soils will still require some form of treatment by
bioremediation. Nonetheless, the aggressive mixing that occurs during the
chemical volatilization process could be a valuable component of the
bioremediation phase in that it homogenizes the soil mixture creating a mass
that is more suitable for biological activity to occur. | |

Materials that have phenolics and TPH concentrations
that are not of concern could be completely treated by mechanical
volatilization. ’

Using a combination of these treatment methods would
provide effective treatment of the Site material and the work could possibly
be completed in one year. If soil vapor extraction/bioremediation was used
for the entire soil mass, the remediation duration could be two to four years.
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For the purposes of the FS, it has been assumed that the following volumes of
soil would be treated by either mechanical volatilization or soil vapor
extraction/bioremediation: .

Treatment Method Area Volume (yd3)
Mechanical Volatilization Area A ) 110
Area B 6,000
Area C (1/3 total volume) - 3,370
Secondary Southeast Area_l _ 11,870

(if treatment required)

Soil Vapor Extraction/ Area C (2/3 total volume) 6,840
Bioremediation

The existing asphalt parking area in the upper eastern area
would be used as the treatment pad for soil vapor extraction/bioremediation.
The treatment area would be approximately 90,000 feet2. The soils would be
treated by soil vapor extraction/bioremediation by constructing elongated
piles within which perforated pipes would be installed. A typical layout for
the treatment area is presented on Figure 5.4. The perforated pipes would be
connected to a blower unit to draw air through the piles. The air would serve
to volatize chemicals present in the water and on the soils and to add oxygen
to the system to stimulate aerobic biodegradation. The air would be treated, if
necessary, using carbon adsorption, prior to recirculation or exhaust to the
atmosphere. Nutrients would be added to the treatment piles as required to
further enhance biological degradation. Samples of the soil vapors would be
analyzed as an indicator of residual chemical levels in the treated soils.
Confirmatory soil samples may be required to be analyzed to ensure that the

~ cleanup goals have been reached prior to backfilling the treated soils into the

former excavation areas. Soil requiring remediation would be temporarily
stockpiled, if necessary, and covered until space was available in the
treatment facility. '
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. The capacity of the treatment pad would be approximately
‘ . 11,000 yd3. It is estimated that the soils from Area C with higher levels of
chemistry consisting of approximately 6,840 yd3 could be treated in one year.

Soils from the southeastern area (Area C) would be
“excavated first and treated. Following treatment, soils would be excavated
from Areas A and B. In order to minimize the disruption of Plant operations,
the excavations in Areas A and B would be immediately backfilled with
treated soil from Area C. Following the treatment of soils from Areas A and
' B, the excavation in Area C would be backfilled.

A treatability study would be conducted prior to
implementation to evaluate the effectiveness of the treatment processes
(mechanical volatilization and soil vapor extraction/bioremediation) and to
refine the estimates for treatment duration.

As the deeper soils in the sandy zone potentially requiring

remediation are below the water table, dewatering may be required during the
‘ excavation process. Additional water would be generated during the

treatment of the excavated soils. Precipitation falling on the treatment pad
would be collected and treated, if required, prior to discharge. Based upon an
average precipitation from April to October of 20 inches, the total volume of
water to be treated would be on the order of 1.1 million gal/year. Some of this
water would be lost due to evaporation. . '

During the treatment process, the excavation in Area C
would remain open and collect precipitation and groundwater infiltration.
The precipitation and groundwater that collects in the open excavation would
be used to flush the bedrock to further enhance treatment of the bedrock
groundwater. The bedrock groundwater would be collected by the
containment system and treated on-Site.

The excavation, handling and treatment of soils may
result in emissions of chemicals to the atmosphere which may pose
short-term risks to the workers or the community in the immediate vicinity

‘ of the Site. Air monitoring would be conducted on a regular basis to ensure
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that the air emissions do not exceed regulatory levels. If short-term measures
are required to mitigate potential risks, any of the following actions may be
taken:

- enclose the mechanical volatilization treatment unit and treat the off-gas;

- cover the soil treatment piles or excavation areas to reduce chemical and
fugitive dust emissions;

- increase blower strength to maintain an inward gradient of air from the
soils 'being treated by soil vapor extraction/bioremediation to the
collection pipes;

- limit the size of the excavation and/or the volume of soil stockpiled for
treatment; and

- reduce the volume and/or rate of soil being treated.

As the excavation areas generally coincide with the area of
overburden groundwater contamination and NAPL presence in the
southeastern area, the majority of the chemicals in the overburden

groundwater would be removed. Overburden-groundwater-containmenit

tfollowing-soil-remediation-is,_therefore, not considered necessary—

NAPL may be treated off-Site if the volume and/or

chemical composition of the NAPL is unsuitable for the on-Site treatment .
process. cetenanal) dota ‘U@c&c«.&o(\tﬁ&r\u

' sk urs @esoiks .

- Bedrock extraction wells would be installed in the
northeastern and southeastern areas of the Site following the excavation of
soil to be treated in these areas. The bedrock groundwater containment
measures would be similar in design and construction as proposed for
Alternative 3. The existing low level groundwater contamination southeast
of the Site in the overburden and bedrock would be reduced through natural
attenuating processeé.

The groundwater treatment system would be constructed
prior to soil remediation for the treatment of bedrock groundwater. The
on-Site groundwater treatment system would be selected based on the results
of the pre-design activities presented in Section 5.3.1.3. Alternatively, direct |
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discharge to a POTW may be feasible. However, for the purposes of the FS,
the groundwater treatment system will consist of air stripping with catalytic
oxidation, pretreatment of solids removal and off-gas treatment.

Groundwater monitoring would be conducted to ensure
the protection of human health and the environment. Periodic monitoring
of the effluent concentrations from both the vapor extraction system and the
treated water would also be conducted. Institutional controls would be
implemented to restrict groundwater usage beneath the Site until it is
demonstrated through groundwater monitoring that unrestricted
groundwater usage is appropriate.

5.3.5.1 Alternative 4 - QOverall Protection of Human Health
and the Environment

Alternative 4 would reduce the risks to human health for
all exposure scenarios. the soil excavation and treatment process would
remove chemicals from the soils and hence eliminate all potential exposures
and associated risks for this medium.

: The excavation of soils to bedrock would also remove the
majority of the overburden groundwater with chemical concentrations
exceeding Class GA groundwater SCGs. In addition, groundwater infiltrating
into the excavations would also be collected and treated, as required, during
soil treatment. Bedrock groundwater would be pumped and treated during
and following soil remediation. These groundwater remedial measures
would significantly reduce risks associated with exposure to both overburden
and bedrock groundwater.

5.3.5.2 Alternative 4 - Compliance With SCGs

Chemical-specific SCGs would be met for the soils
following the excavation and treatment of soils with chemical concentrations
exceeding soil cleanup objectives.
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Chemical concentrations in the overburden groundwater
would be significantly reduced, thereby decreasing the time required to

.achieve Class GA groundwater SCGs in comparison to Alternatives 1,2 and 3.

It is expected that SCGs in the overburden groundwater
downgradient of the treatment areas would be achieved in a shorter time
period following remediation as the vast majority of the impacted
groundwater is within the soil remediation zone.

By eliminating the source areas including NAPL
overlying the bedrock, chemical-specific SCGs for the bedrock groundwater
would also be achieved in a significantly shorter period of time in
compai'ison to Alternatives 1,2 and 3.

5.3.5.3 Alternative 4 - L(.)n'g-Term Effectiveness and Permanence

Implementation of Alternative 4 would eliminate all
risks associated with chemicals in the soil at the Site as the source would be
removed. The remaining risk of residual chemicals in the groundwater
would be low and would be significantly reduced by groundwater extraction
and treatment for the bedrock aquifer. A review of the remedial action would
be required every five years.

5.3.5.4 Alternative 4 - Reduction of Toxicity,
Mobility or Volume Through Treatment

_ It is estimated that Alternative 4 would remove and treat
the majority of chemicals in the soils and groundwater within the
overburden. The on-Site treatment processes for soils'and groundwater are

irreversible.

Low levels of chemicals, less than the soil cleanup
objectives, would remain in the soils. Residual chemical concentrations in
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the bedrock groundwater would be reduced by the groundwater extraction
and treatment system. '

5.3.5.5 Alternative 4 - Short-Term Effectiveness

Alternative 4 involves extensive excavation, handling’
and treatment of soils with chemical concentrations exceeding the soil
cleanup objectives. These processes may result in significant chemical

. emissions to the atmosphere. Workers would be required to wear proper

protective equipment and adhere to safe construction practices to minimize
potential hazards during the installation of the remedial components.

Engineering controls including flagging and barricades
would be implemented to prevent access to the excavation and reduce short
term risks. In addition, excavations would be conducted in accordance with
29 CFR Part 126 Subpart P to ensure employee protection and safe .
construction procedures. ' \

It is estimated that Alternative 4 could be completed

within a one year period.

535.6 Alternative 4 - Implementability

Implementation of Alternative 4 would involve common
construction procedures and the services and materials are readily available.

Confirmatory sampling results of the excavation sidewalls
may require that the excavations be extended laterally which may have a
significant impact on the cost for this alternative. If the soils in the secondary
southeast area require remediation, the volume of soil would increase by
approximately 11,870 yd3.

The effectiveness of this alternative could easily be
monitored by implementation of the site monitoring program presented in
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Section 5.3.1.1.1. Additional remedial action such as extending the bedrock
groundwater containment and treatment system could be implemented at a
later date if necessary. This requirement would be determined based upon

‘the analytical results obtained during implementation of the groundwater

monitoring program.

Predesign studies would be required for the design of the
bedrock groundwater containment and treatment system, and the soil
treatment system.

Compliance with RCRA and New York State air permits
would be required for the operation of the treatment systems.

5.3.5.7 Alternative 4 - Cost

A detailed cost breakdown is presented in Table 5.7. The
total capital cost is estimated to be $1,760,000 and the first year annual
operation and maintenance cost is estimated to be $948,750. The total present
worth of this alternative is estimated to be $4,658,000 based upon a
seven percent discount rate over a 30-year period.

If the volume of soil requiring treatment expands to
include the Secondary Southeast Area, the costs for Alternative 4 would
increase as presented in Table 5.7. The total capital cost would increase to
approximately $2,190,000 and the first year annual operation and
maintenance costs is estimated to be $1,747,500. The total present worth of
Alternative 4 including excavation and treatment of the Secondary Southeast
Area is estimated to be\$5,887,000.

It should be noted that the costs for Alternative 4 are based
on the assumption that the soils exceeding cleanup objectives from Areas A
and B, one-third of Area C and the Secondary Southeast Area would be
amenable to treatment by mechanical volatilization. Soils with higher
concentrations from Area C would be treated by pug milling followed by soil
vapor extraction/bioremediation.
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54 SUMMARY OF DETAILED ANALYSIS

The results of the detailed analysis of remedial
alternatives presented in Section 5.3 is summarized in the following section.
The summary is organized according to the seven evaluation criteria used for
the detailed analysis of Alternatives 1 to 4. The TAGM 4030 scores for the
seven evaluation criteria are presented in Appendix E and summarized in
Table 5.8. |

Overall Protection of Human Health and the Environment

The No Action Alternative (Alternative 1) would not
reduce risks to human health associated with the potential future
groundwater use scenario on Site and at the Site perimeter. The
implementation of institutional controls for Alternative 2 would eliminate
the risk associated with future on-Site groundwater use but the residual

‘ carcinogenic risk for future off-Site groundwater use at the Site perimeter
would continue to exceed an acceptable risk level.

Alternative 3 would reduce all risks to human health by
implementation of institutional controls and the construction of a
groundwater containment system which would prevent the off-Site
migration of chemicals. -

Alternative 4 would be somewhat more effective than
Alternatives 1, 2 and 3 in reducing all risks to human health by removing
and treating soils and the majority of overburden groundwater with chemical
concentrations exceeding applicable SCGs. In addition, bedrock groundwater
residual chemistry would be contained on-Site by the bedrock groundwater
containment system.

The TAGM 4030 scores for Alternatives 1 to 4 for the
overall protection of human health and the environment are as follows:
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Alternative 1 6

Alternative 2 6
Alternative 3 17
Alternative 4 20

Compliance With SCGs

Chemical-specific SCGs would continue to be exceeded for

. Alternatives 1 and 2.

Implementation of groundwater containment/source
removal for Alternative 3 would decrease the time required to achieve SCGs
in overburden and bedrock groundwater and soil.

Chemical-specific SCGs would immediately be achieved
for Alternative 4 upon excavation and treatment of soils. Chemical-specific
SCGs for overburden and bedrock groundwater would also be achieved in less
time than Alternative 1, 2 and 3 by elimination of the source areas.

The TAGM 4030 scores for Alternatives 1 to 4 for
compliance with SCGs are as follows:

Alternative 1
Alternative 2
Alternative 3

N W O O

Alternative 4

Long-Term Effectiveness and Permanence

Alternative 1 would not reduce long-term risks beyond
what would occur through natural attenuation. The implementation of
institutional controls for Alternatives 2 and 3 is considered to be a reliable
method to limit access and to restrict future land uses at the Site. Permanent
long-term effectiveness would be achieved by groundwater containment and
treatment for Alternative 3.
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Long-term effectiveness and permanence would be

. greatest for Alternative 4 as the source would be removed by the removal and
treatment of soil and the majority of groundwater with chemical

concentrations exceeding SCGs.

A review of the selected remedial alternative would be
conducted every 5 years to ensure that human health and the environment

are being protected.

The TAGM 4030 scores for long-term effectiveness and
permanence are as follows:

Alternative 1 6
Alternative 2 6
Alternative 3 9
Alternative 4 12

Reduction of Toxicity, Mobility or Volume Through Treatment

Alternatives 1 and 2 provide no additional reduction in
the toxicity, mobility or volume of chemicals beyond what would be achieved
beyond natural attenuation. ‘

Implementation of Alternative 3 would provide a
reduction in the mobility and volume of chemicals contained in both the
soils and groundwater by groundwater containment and treatment and the
removal and off-Site treatment of NAPL.

Alternative 4 would provide a greater reduction in the
volume and mobility of chemicals than Alternatives 1, 2 and 3 by the
removal and treatment of the majority of chemicals in both the soil and
overburden groundwater.

The TAGM 4030 scores for reduction of toxicity, mobility
or volume through treatment is as follows:
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Alternative 1 0

.Alterhative 2 0
Alternative 3 8
Alternative 4 13

Short-Term Effectiveness

As Alternatives 1 and 2 do not involve the disturbance of
any of the soils at the Site, there would be no additional short-term impacts to
the community workers or the environment as a result of implementation of
these alternatives.

The construction of the groundwater containment and
collection systems for Alternative 3 could be completed within one year.
Minimal disturbance of contaminated soils would be required, resulting in no
additional short-term impacts.

_ The extensive excavation, handling and treatment of soils
for Alternative 4 may result in significant chemical emissions to the
atmosphere resulting in potential short-term risks to the community that
may have to be addressed. It is estimated that Alternative 4 would be
completed within one year.

The TAGM-4030 scores for short-term effectiveness are as

follows:

Alternative 1 8
Alternative 2 10
Alternative 3 10
Alternative 4 6

Implementability

Alternatives 1 and 2 are easily implemented.
Implementation of Alternatives 3 and 4 would involve common
construction procedures, services and materials.
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Predesign studies would be required for Alternatives 3
and 4 for the design of the groundwater containment and treatment system
(Alternatives 3 and 4) and the soil treatment system (Alternative 4).

Excavation activities for Alternative 4 would have to be
extended if the results of confirmatory sidewall sampling indicate that the
area to be remediated is beyond original estimates.

The effectiveness of each remedial alternative would be
assessed by implementing the Site monitoring program. The

. implementation of additional remedial measures would be dependent upon

the results of the monitoring program.

The TAGM 4030 scores for implementability are as

follows:

Alternative 1 3
Alternative 2 2
Alternative 3 13
Alternative 4 12
Cost

The estimated capital costs, annual operation and
maintenance costs, and present worth costs for Alternatives 1 to 4 are as

follows:

Capital Cost . Annual Cost Present Worth Cost
Alternative 1 , $0 $56,500 $598,000
Alternative 2 $16,300 $56,500 $614,000
Alternative 3 $1,190,000 $177,000 $3,200,000
Alternative 4 $1,760,000 - $2,190,000 $948,750 - $1,747,500 $4,658,000 - $5,887,000
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The present worth costs, based on a discount factor of
7 percent for a 30 year period may increase for Alternative 3 if the
groundwater containment system is required for longer than 30 years. In
addition, the present worth cost may increase for Alternative 4 if the volume
of soil to be treated is greater than current estimates.

‘The TAGM 4030 scores for cost are as follows: |

Alternative 1 15
Alternative 2 15
Alternative 3 5
Alternative 4 0
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RECOMMENDED ALTERNATIVE

Based upon the evaluation presented in this FS,
Alternative 4 is recommended as the preferred alternative to address the
environmental and human health concerns at the Site. Alternative 4
involves the following remedial components:

e soil source removal with on-Site treatment;

e bedrock groundwater containment/source removal with on-Site
treatment;

e institutional controls; and '

¢ groundwater monitoring program.

The No Action alternative (Alternative 1) provides no
reduction in risks to human health and the environment. The TAGM 4030
total score of 38 for Alternative 1 is the lowest of the 4 alternatives that were
evaluated. '

' Alternative 2 would reduce the risks associated with all
exposure scenarios with the exception of the potential off-Site future
groundwater use scenario. However, chemical-specific SCGs would continue
to be exceeded for Alternative 2. The TAGM 4030 total score of 39 for
Alternative 2 is significantly less than Alternatives 3 and 4.

Alternative 3 would reduce the risks to human health for
all exposure scenarios by providing overburden and bedrock groundwater
containment and treatment. Alternative 3 has a TAGM 4030 total score of 65
which is significantly greater than Alternatives 1 and 2 but less than
Alternative 4.

Alternative 4, which includes soil source removal and
treatment, would also remove the majority of the chemicals in the
overburden groundwater and would likely reduce the time required to
achieve chemical-specific SCGs in the bedrock groundwater in comparison to
Alternative 3. The residual chemicals remaining in the soil and groundwater
following soil source removal and treatment for Alternative 4 would require
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bedrock groundwater containment and treatment for a much shorter
duration than would be required for Alternative 3.

The total TAGM 4030 score of 70 for Alternative 4 is the
highest of the alternatives evaluated in this FS.

The effectiveness of Alternative 4 would be monitored by
implementation of the groundwater monitoring program. The bedrock
groundwater containment and treatment system could be extended or
reduced as required based upon the results of the monitoring program.
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7.0 DESIGNATION OF CORRECTIVE ACTION MANAGEMENT UNIT

71 INTRODUCTION

A corrective action management unit (CAMU) would be
designated for the implementation of Alternative 4, the preferred alternative.
In accordance with 40 CFR 264, the designation of a CAMU for Alternative 4
would provide added flexibility to expedite and improve remedial decisions
within the regulatory framework. Any remediation waste (i.e., soil and
groundwater) generated as part of the corrective action would not be subject
to RCRA regulatory disposal requirements. Placement of wastes to be
remediated into or within a designated CAMU would not constitute land
disposal of hazardous waste and would not create a unit subject to minimum
technology requirements.

~ The following subsections present the description and
management of the CAMU for Alternative 4.

I 72  CAMU DESCRIPTION

The CAMU designated for Alternative 4 would include
the areas of the Site to be remediated, the soil treatment pad, and the
groundwater and soil vapor treatment facility as presented on Figure 7.1.

The areas to be remediated include soil excavation
Areas A, B, and C. These three non-contiguous areas contain soils with
chemicals exceeding soil cleanup objectives and, therefore, require corrective
action. The areal extent of Areas A, B and C is 990 ft2, 12,450 ft2 and 22,050 ft2,
respectively. In addition, the secondary southeast area, which includes all
soils within the ash-filled area outside of Area C, may also require excavation
and treatment. This area consists of approximately 22,900 ft2.

The soil treatment pad, located in the eastern corner of the

Site, would cover an area of approximately 90,000 £t2. Although this area of
. the facility is uncontaminated, it is considered appropriate, in accordance with
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40 CFR 264.552(c)(3), to include this area within the CAMU as remediation of
‘ the soils cannot be conducted effectively on or within the contaminated area |
| itself. The treatment pad would have an asphalt base, thereby, eliminating
the potential for contaminating the subsurface beneath it.

The total area of the CAMU for Alternative 4 would
consist of approximately 5.5 acres as presented on Figure 7.1.

7.3 MANAGEMENT OF REMEDIATION WASTES

As presented in Section 5.3.5, Alternative 4 involves the
excavation of soils in Areas A, B and C and treatment of the soils on Site
utilizing mechanical volatilization and soil vapor extraction supplemented
by biological treatment. Soils from Area C would be excavated and treated
first. Following treatment of the soils from Area C, soils would be excavated
from Areas A and B. The excavations in Areas A and B would immediately
be backfilled with the treated soil from Area C to minimize the disruption of

‘ plant operations in the northeast area of the Site. The excavation in Area C
would be backfilled with the treated soil from Areas A and B.

Water generated during the excavation process or during
the treatment of excavated soils would be treated at the on-Site groundwater
treatment facility, if necessary. Groundwater and precipitation that collects in
Area C, which would remain open during treatment, would most likely be
allowed to flush the bedrock, thereby enhancing treatment of the bedrock -
groundwater.

Bedrock extraction wells, installed‘in Areas B and C,
would provide containment and collection of bedrock groundwater.
Collected groundwater would be treated at the groundwater treatment facility
prior to discharge to the sewer.

The general Site monitoring program presented in
Section 5.3.1.1 would be conducted throughout the implementation of
‘, Alternative 4 and post-closure of the CAMU. '
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TABLE 1.1

RI/FS SCOPE OF WORK
LEICA INC.
CHEEKTOWAGA, NEW YORK

Remedial Inves-tigation (RI)

CRA 397 (8)

Task 1 Preparation of Detailed Project Specific Plans
Task 2 Description of Current Conditions and Site Background
Task 3 Procurement of Contractors
Task 4 Site Investigation
Task 5 Sample Analyses
Task 6 Data Evaluation
Task 7 Risk Assessment |
Task 8 Identification of Preliminary Remedial Action Objectives
Task 9 Preliminary Evaluation of Treatability Studies
Task 10 Remedial Investigation Report
Feasibility Study (FS)
Task 1 Identification of SCGs
Task 2 Remedial Alternatives Development and Screening
Task 3 Treatability Studies '
Task 4 Remedial Alternatives Evaluation
‘Task 5 Feasibility Study Report



TABLE 2.1

- REPRESENTATIVE DETECTED CONTAMINANT CONCENTRATIONS
FORMER DRUM STORAGE AREA - SOIL

LEICA INC.
CHEEKTOWAGA, NEW YORK
Number of
Soil Cleanup Detections/Number of

Objective(1)(2) Range of Detected Concentrations Sample
Parameter Units Minimum Maximum Mean Locations
VOCs . .
Acetone : ug/kg 200 7] 29] 15J 4/9
Benzene ng/kg 60 1 1] 1] 1/9
2-Butanone ng/kg 300 2] 15] 7] 3/9
Carbon Disulfide ng/kg 2,700 18] 18] 18] 179
1,1-Dichloroethane ng/kg 200 6 19 10J 4/9
1,1-Dichloroethene ng/kg 400 1 4] 3] 2/9
1,2-Dichloroethene (total) ng/kg 300 1] 4] 3] 2/9
Ethylbenzene ug/kg 5,500 7] 48] 28] 3/9
2-Hexanone ng/kg NA ) 4] 4] 4] 1/9
4-Methyl-2-Pentanone ng/kg 1,000 11 11) 11] 1/9
Methylene Chloride ng/kg 100 1] 93 47] 4/9
Tetrachloroethene ng/kg 1,400 8] 8] 8] 1/9
Toluene: pg/kg 1,500 2J 25] 15] 4/9
1,1,1-Trichloroethane ng/kg 800 8 16,000D  3,250]D 5/9
Trichloroethene ng/kg 700 2] 47 12.4] 5/9
Xylenes (Total) ng/kg 1,200 2] 560]D 201JD 4/9
Metals
Aluminum mg/kg 100,000 11,700 17,800 14,467 3/3
Arsenic mg/kg 932 1.8B 49 31 3/3
Barium mg/kg 3,000 113 296 187 3/3
Beryllium mg/kg s 0.63 13 0.9 3/3
Cadmium mg/kg 11 0.89 0.89 0.89 1/5
Caldum mg/kg 35,000(3) 26,000] 120,000 74,233] 3/3
Chromium mg/kg 1,500 85 206 166 4/4
Cobalt mg/kg 60(3) 7.8 117 93 3/3
Copper mg/kg 300 211 53.4] 33.2] s 71
Iron © mg/kg 550,000(3) 17,300 27,200 21,300 3/3
Lead mg/kg 500(1) 123 64.9] 30.1) 3/3
Magnesium . mg/kg 5,000(3) 6,770 19,500 15,123 3/3
Manganese * mg/kg 5,000(3) 509 1,200] 804] 3/3
Mercury mg/kg 1.5 0.07 0.07 0.07 1/3
Nickel mg/kg 150 228 208 90.8 5/5
Potassium mg/kg 43,000(3) 1540 = 2,250 1,803 3/3
Selenium mg/kg 4 0.99] 0.99] 0.99] 1/3
Sodium mg/kg 50,000(3) 1,010 1,010 1,010 1/3
Vanadium mg/kg 300(3) 20.6 . 286 235 3/3
Zinc mg/kg 300 749 115] 89.2 5/5
TPH : mg/kg NA 86 3,930 1,667] 8/9
Notes:

1) Soil Cleanup Objectives are based on "Technical and Administrative Guidance Memorandum: Determination of
Soil Cleanup Objectives and Cleanup Levels”, HWR-94-4046, NYSDEC, January 24, 1994.

) Soil Cleanup Objectives for metals are the maximum of the concentration range for US published soil concentrations
unless otherwise indicated. .

3) Soil Cleanup Objective is the maximum of concentration range, NYSDEC published concentrations.

B Parameter found in associated method blank.

D Result obtained after matrix dilution.

J Estimated value. ’

MDL  Method Detection Limit.
NA Soil Cleanup Objective has not been established for indicated parameter. -
TPH  Total Petroleumn Hydrocarbon. '
VOCs Volatile Organic Compounds.
_ SVOCs  Semi-Volatile Organic Compotunds.

CRA 3967 (8)



TABLE 2.2

REPRESENTATIVE DETECTED CONTAMINANT CONCENTRATIONS
FORMER ABOVEGROUND STORAGE TANK AREA, EAST SIDE DRY WELL
AREA, UNDERGROUND STORAGE TANK AREA AND PLANT BUILDING

LEICA INC.
CHEEKTOWAGA, NEW YORK
Number of
Detections/Number of
Soil Cleanup Range of Detected Concentrations Sample
Parameter Units Objective (1)(2) Minimum  Maximum Mean Locations
VOCs
Acetone ug/kg 200 8 58] 26] 3/9
Benzene ng/kg 60 80 140 110 2/19
2-Butanone ug/kg 300 : 15J 15] 15] 1/9
Carbon Disulfide ug/kg 2,700 5] 5] 5] 1/9
Chlorobenzene ug/kg 1,700 8] 8] 8] 1/9
1,1-Dichloroethane ug/kg 200 3] 120 43 3/9
1,1-Dichloroethene ug/kg 400 6] - 132] 69] 2/9
1,2-Dichloroethene (total) ug/kg 300 ) 34 615]D 238D 3/9
Ethylbenzene ug/kg 5,500 3] 17,000D 3,070]D 6/19
Methylene Chloride ug/kg 100 2] 2] 2] . 1/9
Tetrachloroethene ug/kg 1,400 4] 5] 5] 2/9
Toluene ug/kg 1,500 2] 1,800JD 409D 9/19
1,1,1-Trichloroethane ng/kg 800 2 21,000D 4,461JD 5/9
Trichloroethene ug/kg 700 2] 1,700]D 577JD 5/9
Vinyl Chloride ng/kg 200 1 1 1J 1/9
Xylenes (Total) ug/kg 1,200 3] 92,000D 12,496]D 8/19
Metals
Aluminum mg/kg 100,000 1,600 13,100 7,350 2/2
Arsenic mg/kg 93.2 0.98 3.5 22] 2/2
Barium mg/kg 3,000 159 139 77.5 2/2
Beryllium mg/kg 5 0.77 0.77 0.77 2/2
Cadmium mg/kg 1.1 ND ND ND 0/2
Calcium mg/kg 35,000(3) 52,000 85,150 68,575 2/2
Chromium mg/kg 1,500 19.4 19.4 19.4 172
Cobalt mg/kg 60(3) 88 838 8.8 1/2
Copper mg/kg 300 53 48.4] 26.9] 2/2
Iron mg/kg 550,000(3) 4,150 21,050 12,600 2/2
Lead mg/kg 500(1) 6.9 63} 35] 2/2
Magnesium mg/kg 5,000(3) 19,850 22,100 20,975 2/2
Manganese mg/kg 5,000(3) 213 695 454 2/2
Mercury mg/kg 15 0.17] 0.17] 0.17] 1/2
Nickel mg/kg 150 284 284 284 1/2
Potassium mg/kg 43,000(3) 398 2,220 1,309 2/2
Sodium mg/kg 50,000(3) 419 - 419 419 ) 1/2
Vanadium mg/kg 300(3) 5.6 258 15.7 2/2
Zinc mg/kg 300 56.2 124.1) 90.2J 2/2
TPH mg/kg NA 42 7,370 806 13/15
Notes:
(1) Soil Cleanup Objectives are based on "Technical and Administrative Guidance Memorandum: Determination of
Soil Cleanup Objectives and Cleanup Levels", HWR-94-4046, NYSDEC, January 24, 1994.
() Soil Cleanup Objectives for metals are the maximum of the concentration range for US published soil concentrations
unless otherwise indicated.
3) Soil Cleanup Objective is the maximum of concentration range, NYSDEC published concentrations.
D Result obtained after matrix dilution.
J Estimated value.

MDL  Method Detection Limit.

NA Soil Cleanup Objective has not been established for indicated parameter.
ND Not Detected.

TPH  Total Petroleum Hydrocarbon.

VOCs Volatile Organic Compounds.

SVOCs Semi-Volatile Organic Compounds.




Parameter

VOCs

Acetone

Benzene

2-Butanone
Chlorobenzene
1,2-Dichloroethene (total)
Ethylbenzene
2-Hexanone
4-Methyl-2-pentanone
Methylene Chloride
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene

Trichloroethene

Vinyl Chloride

Xylenes (total)

SVOCs
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g h,i)perylene
Benzo(k)fluoranthene
Chrysene
Di-n-butylphthalate
2,4-Dimethylphenol
Fluoranthene
Indeno(1,2,3-cd)pyrene
2-Methylnapthalene
2-Methylphenol.
4-Methylphenol
Napthalene
Phenanthrene

Phenol

Pyrene

Metals
Aluminum
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobait
Copper
Iron

Lead
Magnesium
Manganese
Nickel
Potassium
Sodium
Thallium

- Vanadium

Zinc

CRA 3967 (8)

REPRESENTATIVE DETECTED CONTAMINANT CONCENTRATIONS

Units

Hg/kg
ng/kg
ng/kg
ug/kg
ng/kg
ng/kg
ng/kg
ug/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
rg/kg
ug/kg

ug/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
ug/kg
ng/kg
ng/kg
ng/kg
ng/kg
Kg/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

mg/kg

mg/kg

TABLE 23

SOUTHERN AREA - SHALLOW SOIL
LEICA INC.
CHEEKTOWAGA, NEW YORK

Soil Cleanup
Objective(1)(2)

200
60
300
1,700
300
5,500
6,750
1,000
100
600
1,400
1,500
700
200
1,200

224 or MDL
61 or MDL
1,100
50,000
1,100
400
8,100
585
50,000
3,200
36,400
100 or MDL
900
13,000
50,000
30 or MDL
50,000

100,000
932
3,000
5
11
35,000(3)
1,500
60(3)
300
550,000(3)
500(1)
5,000(3)
5,000(3)
150

43,000(3)
50,000(3)
28
300(3)
300

Range of Detected Concentrations

Minimum Maximum

13B
62
2
530
7]
450
570
100
4]
100
5]
500]
3
25
510

17
27
130]

17
1,700
27
28
140]
120]
13
380
290]

270)

8,600

404
0.4
0.77
12,500
124
6.2
16
16,000
9.0
3,750
317
14
911
380
0.3]
20
58

1,800]B

62
2]
530
9,100]
1,200}
570
100
8
100
5]
5,100

320,000

840J

29,000

220)
17
140]
130]
37]
130J
1,700

- 750
410
140]
120]
570
380
290J
190]
270)
210)

15,500
59
110
0.6
25

63,000
41.0
10.3
29.6

25,300
14.3

28,300
716
54.0

1,800
410
0.39
31.6
445

Mean

349]
62
bij
530
1,846]
825]
570
100
6]
100
5]
2,800]
160,017
302)
17,837]

107]
17
84]
130)
37]
50]
1,700
376
149]
140]
120]
" 286
380
290J
123]
270J
124]

10,760
33
82
0.5
1.7

48,125

219
7.8
20.6
19,825
11.0

16,013

481
26.2
1373
395
0.35]
23
152

Number of
Detections/Number of
Sample
Locations

6/8
1/8
1/8
1/8
6/8
2/8
1/8
1/8
2/8
1/8
1/8
2/8
2/8
3/8
3/8

3/5
1/5
2/4

-1/3

1/4
3/4
1/3
2/3
4/5
1/3
1/3
2/3
1/3
1/3
3/5
1/3
3/5

4/4
4/4
4/4
2/4
4/6
4/4
6/6
4/4
4/4
4/4
4/4
4/4
4/4
5/6
4/4
2/4
2/4
4/4
6/6
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Parameter

TPH

Notes:

TABLE 23 Page2of 2

REPRESENTATIVE DETECTED CONTAMINANT CONCENTRATIONS
SOUTHERN AREA - SHALLOW SOIL
LEICA INC.
CHEEKTOWAGA, NEW YORK

Number of
T Detections/Number of
Soil Cleanup Range of Detected Concentrations Sample
Units Objective(1)(2) Minimum Maximum Mean Locations
mg/kg NA 140 60,900 11,221 11/13

1) Soil Cleanup Objectives are based on “Technical and Administrative Guidance Memorandum: Determination of
Soil Cleanup Objec'tives and Cleanup Levels”, HWR-94-4046, NYSDEC, January 24, 1994.

| ) Soil Cleanup Objectives for metals are the maximum of the concentration range for US published soil concentrations
unless otherwise indicated. ’
3) Soil Cleanup Objective is the maximum of concentration range, NYSDEC published concentrations.
B Parameter found in assodiated method blank.

] Estimated value.

MDL  Method Detection Limit.

NA Soil Cleanup Objective has not been established for indicated parameter.
TPH  Total Petroleum Hydrocarbon.

VOCs Volatile Organic Compounds.

SVOCs Semi-Volatile Organic Compounds.

CRA 3967 (8)
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REPRESENTATIVE DETECTED CONTAMINANT CONCENTRATIONS

TABLE 24

SOUTHERN AREA - DEEP SOIL

LEICA INC.

CHEEKTOWAGA, NEW YORK

Number of
Detections/Number of
Soil Cleanup Range of Detected Concentrations Sample
Parameter Units Objective(1)(2) Minimum Maximum Mean Locations
VOCs
Acetone ug/kg 200 5] 90B 34] 3/14
Benzene ug/kg 60 2] 20 11 2/14
2-Butanone ng/kg 300 1] 1) 1] 1/14
Carbon Disulfide ug/kg 2,700 1] 3] 2] 3/14
Chlorobenzene ug/kg 1,700 20 20 20 1/14
1,2-Dichloroethene (total) Hug/kg 300 1] 37,000) 4,716) 8/14
Ethylbenzene Hg/kg 5,500 35 35 35 1/14
Tetrachloroethene ug/kg 1,400 10] 10] 10§ 1/14
Toluene ng/kg 1,500 10] 120 65] 2/14
Trichloroethene ng/kg 700 410 2,000,000 434,602 6/14
Vinyl Chloride ug/kg 200 3] 5] 4] 2/14
Xylene (total) ug/kg 1,200 1 64,000] 17,784 7/14
SVOCs
Benzo(a)anthracene ug/kg 224 of MDL 55] 55] 55] 1/1
Benzo(a)pyrene ng/kg 61 or MDL 61) 61] 61] 1/1
Chrysene ug/kg 400 73] 73] 73] 1/1
Di-n-butylphthalate ng/kg 8,100 99] 99] 99] 1/1
Fluoranthene ng/kg 50,000 190) 190§ 190] 1/1
Phenanthrene ng/kg 50,000 130) 130] 130] 1/1
Pyrene ug/kg 50,000 110 110] 110) 1/1
Metals :
Aluminum mg/kg 100,000 3,810 5,800 4,640 3/3
Arsenic mg/kg 932 13 20 1.6 3/3
Barium mg/kg 3,000 35.0 43.3 393 3/3
Calcium mg/kg 35,000(3) 71,000 81,800 75,633 3/3
Cobalt mg/kg 60(3) - 31 48 3.9 3/3
Chromium mg/kg 1,500 6.7 9.7 8.7 3/3
Copper mg/kg 300 84 10.9 9.6 3/3
Iron mg/kg 550,000(3) 8,250 11,200 9,627 3/3
Lead mg/kg 500(1) 6.8 124 8.7 3/3
Potassium mg/kg 43,000(3) 1,040 1,530 1,250 3/3
Magnesium mg/kg 5,000(3) 28,300 37,500 31,833 3/3
Manganese mg/kg 5,000(3) 273 © 346 312 3/3
Vanadium mg/kg 300(3) 104 711 31.7 3/3
Zinc mg/kg 300 4.9 52.8 49.7 3/3
TPH mg/kg NA 83 9,000 3,496 4/11
Notes:
(€)) Soil Cleanup Objectives are based on "Technical and Administrative Guidance Memorandum: Determination of
. Soil Cleanup Objectives and Cleanup Levels”, HWR-94-4046, NYSDEC, January 24, 1994.
(V3] Soil Cleanup Objectives for metals are the maximum of the concentration range for US published soil
concentrations unless otherwise indicated.
3) Soil Cleanup Objective is the maximum of concentration range, NYSDEC published concentrations.
B Parameter found in associated method blank.
J Estimated value.

MDL  Method Detection Limit.
NA Soil Cleanup Objective has not been established for indicated parameter.

TPH . Total Petroleum Hydrocarbon.
VOCs Volatile Organic Compounds.

SVOCs Semi-Volatile Organic Compounds.



TABLE 25

REPRESENTATIVE DETECTED CONTAMINANT CONCENTRATIONS
OFF-SITE PARCEL - SHALLOW SOIL

LEICA INC. :
. CHEEKTOWAGA, NEW YORK
Number of
Detections/Number of
Soil Cleanup Range of Detected Concentrations Sample

Parameter . Units Objective(1)(2) Minimum Maximum Mean Locations
VOCs
Acetone ug/kg 200 2] 49] 22] 5/6
Bromomethane ng/kg 415 3] 3 3J 1/6
2-Butanone ug/kg 300 9J 9J 9J ’ 1/6
Carbon Disulfide ug/kg 2,700 2] 2J 2J 1/6
1,2-Dichloroethene (total) ug/kg 300 6] 160D © 60]D _ 4/6
2-Hexanone ng/kg 6,750 6] 6] ] 1/6
Ethylbenzene ng/kg 5,500 42 42 42 1/6
1,1,1-Trichloroethane’ ng/kg 800 8] 8] 8] 1/6
Toluene ng/kg 1,500 39 39 39 1/6
Trichloroethene " ng/kg 700 5] 150] 54] 3/6
Vinyl Chloride - ng/kg 200 42 . 42 42 1/6
Xylene (total) . ng/kg 1,200 190D 190D 190D 1/6
SVOCs
Fluoranthene ung/kg 50,000 100] 130§ 115) 2/2
Pyrene ug/kg 50,000 66] -~ 150] 108] 2/2
Metals .
Aluminum mg/kg 100,000 12,800 - 29,600 17,650 6/6
Arsenic mg/kg 93.2 0.88 83 49 6/6
Barium mg/kg 3,000 924 235 175 6/6
Beryllium mg/kg 5 0.68 0.88 0.78 2/6

‘ Cadmium mg/kg 11 20 29 23 3/6
Calcium mg/kg 35,000(3) 3,360 91,200 32,848 6/6
Chromium mg/kg 1,500 188 354 25.6 ] 6/6
Cobalt mg/kg 60(3) 8.3 13.1 113 6/6
Copper mg/kg 300 9.7 33.1 23.2 6/6
Iron mg/kg 550,000(3) 19,600 32,000 25,717 6/6
Lead mg/kg 500(1) 13.1 346 78.3] 6/6
Magnesium mg/kg 5,000(3) 5,650 19,400 11,878 6/6
Manganese mg/kg 5,000(3) 182 999 557 6/6
Mercury mg/kg 15 0.37 0.37 0.37 1/6
Nickel mg/kg 150 ) 218 33.0 28.5 6/6
Potassium - mg/kg 43,000(3) 1,980 2,940 2,432 6/6
Sodium mg/kg 50,000(3) 347 362 355] 2/6
Thallium mg/kg 28 0.35 0.62 0.49 2/6
Vanadium mg/kg 300(3) 25.0 413 307 6/6
Zinc mg/kg 300 69.2 193 115 6/6
TPH mg/kg NA 288 288 288 1/6
Total Organic Carbon mg/kg NA 15,900 15,900 15,900 1/6
Notes: : :
1 Soil Cleanup Objectives are based on "Technical and Administrative Guidance Memorandum: Determination of

Soil Cleanup Objectives and Cleanup Levels”, HWR-94-4046, NYSDEC, January 24, 1994.
) Soil Cleanup Objectives for metals are the maximum of the concentration range for US published soil concentrations
unless otherwise indicated. .

3 Soil Cleanup Objective is the maximum of concentration range, NYSDEC published concentrations.
B Parameter found in associated method blank.
J Estimated value.
D Result obtained after matrix dilution.

NA Soil Cleanup Objective has not been established for indicated parameter.
TPH  Total Petroleum Hydrocarbon.

VOCs Volatile Organic Compounds. .

SVOCs Semi-Volatile Organic Compounds.

‘ MDL  Method Detection Limit.
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TABLE 2.6

REPRESENTATIVE DETECTED CONTAMINANT CONCENTRATIONS
OFF-SITE PARCEL - DEEP SOIL

LEICA INC.
‘ ’ CHEEKTOWAGA, NEW YORK
Number of
Detections/Number of
Soil Cleanup Range of Detected Concentrations Sample

Parameter Units Objective(1)(2) Minimum Maximum  Mean Locations
VOCs
Acetone " pg/kg 200 4] 6] 5] 2/4

: Bromomethane ng/kg 415 i 2] 2] 1/4

‘ Carbon disulfide ng/kg 2,700 1] 1] 1] 1/4

\ Methylene Chloride ug/kg 100 2] 2] 2] 2/4

| Toluene Hg/kg 1,500 1y 1 1 1/4

| Trichloroethene ng/kg 700 5] 5] 5] 1/4
Metals
Aluminum mg/kg 100,000 2,965 4,100 3,533 2/2
Arsenic mg/kg 932 1.7 2j 19] 2/2
Barium mg/kg 3,000 286 379 333 2/2
Calcium mg/kg 35,000(3) 61,100 65,350 63,225 2/2
Chromium mg/kg 1,500 72 74 73 2/2
Cobalt mg/kg 60(3) 27 34 31 2/2
Copper mg/kg 300 6.5 10.0 83 2/2
Iron mg/kg 550,000(3) 8,040 9,240 8,640 2/2
Lead mg/kg 500(1) 6.1 6.3 6.2 2/2
Magnesium mg/kg 5,000(3) 25,300 26,750 26,025 2/2
Manganese mg/kg 5,000(3) 243 - 285 264 2/2
Potassium mg/kg 43,000(3) 795] 1,010 903J 2/2
Vanadium mg/kg 300(3) 104 10.8 106 2/2

‘ Zinc mg/kg 300 484 57.0 52.7 2/2

TPH mg/kg NA ND ND NV 0/2
Notes:

Results of investigative and duplicate samples were averaged prior to determining concentration range and mean.
Averaging of investigative and duplicate results was not conducted if either result was non-detect.

1) Soil Cleanup Objectives are based on "Technical and Administrative Guidance Memorandum: Determination of
Soil Cleanup Objectives and Cleanup Levels”, HWR-94-4046, NYSDEC, January 24, 1994.

2) Soil Cleanup Objectives for metals are the maximum of the concentration range for US published soil
concentrations unless otherwise indicated.

3) Soil Cleanup Objective is the maximum of concentration range, NYSDEC published concentrations.

B Parameter found in associated method blank.

J Estimated value.

MDL  Method Detection Limit.
NV No Value.
NA Soil Cleanup Objective has not been established for indicated parameter.
TPH  Total Petroleum Hydrocarbon.
VOCs Volatile Organic Compounds.
‘1 SVOCs Semi-Volatile Organic Compounds.

CRA 3967 (8)




TABLE 2.7

SUMMARY OF SUBSURFACE SOIL DETECTED INORGANIC PARAMETER RESULTS

LEICA INC.
CHEEKTOWAGA, NEW YORK
Lake Sediments Sand Layer
No. of Standard No. of Standard
: Detections Range Average Deviation  Detections Range Average Deviation
Parameter (mglkg) Minimum  Maximum : Minimum  Maximum
Aluminum 16 4,310 29,600 14,591 6,022 5 1,600 5,800 3,732 1,509
Arsenic 16 0.88 8.3 41 25 5 0.98 2.8 1.8 0.7
Barium : 16 39.5 357 156 89 5 15.9 43.3 32.6 104
Beryllium ' 9 . 0.4 2.6 1.0 0.7 ND NA NA NA NA
Cadmium 7 0.77 29 1.9 0.7 1 0.89 0.89 0.89 NA
Calcium 16 3,660 120,000 54,056 35,895 5 52,000 81,800 67,040 11,510
Chromium 19 .91 41 21 8.2 5 6.7 9.6 79 1.1
Cobalt 16 39 13.1 9.1 2.7 4 2.8 4.8 35 0.9
‘Copper 16 9.4 71.8 27.8 16.2 5 5.3 10.9 8.3 23
Iron 16 9,430 . 32,000 21,558 6,129 5 4,150 11,200 8,268 2,577
Lead 16 6.8 - 346 47 83 5 6.3 124 7.8 26
Magnesium 16 3750 - 28300 14,437 6,806 5 - 22,100 37,500 28,460 5,794
Manganese 16 182 2,700 722 585. 5 213 ‘ 346 275 48
Mercury 3 . 007 - 037 0.23 0.15 - ND NA . NA NA NA
Nickel 18 12 54 26 9.9 1 7.8 7.8 7.8 NA
Potassium 16 911 2,940 2,007 561 5 398 1,530 980 403
Selenium 1 0.99] 0.99] 0.99] NA - ND NA NA NA NA
Sodium 8 269 . 1,010 - 457 230 ND NA NA NA NA
Thallium 4 0.3 0.62 0.42 0.14 ND NA NA: NA NA
Vanadium 16 ' 11.1 41.3 25.1 75 5 5.6 13.6 10.2 29
Zinc : 19 24 445 117 91 6 4.9 61 53.6 5.7

Notes:

ND - Not Detected

NA - Not Applicable

The higher parameter result of an investigative sample and its duplicate sample was used in calculations, except for the copper concentration at BH-ASTI-93. The
copper concentration in the investigative sample (545 ] mg/kg) was deemed anomalous, and the duplicate sample result (42.3 ] mg/kg) was used.

CRA 267 (8)



Yolatiles (ug/l)
1,1,1-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2-Dichloroethene (total)
Acetone

Benzene
Chloroethane
Chloroform
Ethylbenzene
Methylene chloride
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride
Xylene (total)

Semi-Volatiles (ug/L)
2,4-Dimethylphenol
2-Methylphenol
4-Chloro-3-methylphenol
4-Methylphenol
Naphthalene

CRA 3967 (8)

NYS Groundwater
Standards or

Guidance Values (1)

5
5(9)
50
5(9)
50 (G)
0.7 (S)
5(5)
7()
569
5()
5(5)
5@)
5(9)
5(5)
5(5)

1(5)
1(5)
1(5)

1)
10(G)

TAIIE 28

OVERBURDEN GROUNDWATER DETECTED COMPOUND SUMMARY

‘el of 2

NORTHEAST AREA
LEICA INC.
CHEEKTOWAGA, NEW YORK
MW-1 MW-15 MW-16 MWwW-18

17784 3124794 176/54 312494 177194 3124154 0324794 215194 215194
ND(10) NDQ0) ND (10) ND(0)  ND(10)
ND@0) ND(10) ND (10) ND(0)  ND(10)
ND(@0) NDQ0) ND(10) ND(10) ND(0)  ND(0)

2 ND (10) ND@0)  ND(10)
ND(@10) ND(0) NDQ@0)  ND(0)
ND(10) ND(10) ND (10) ND@0)  ND(10)
ND(@10) ND(10) ND (10) ND@0)  NDQ0)
ND(10) ND(10) ND (10) 1} 2)
ND(10)  ND(10) ND (10) ND@0)  ND(10)
ND(10) ND(10) ND (10) ND(10)  ND(10)
ND(10) ND(10) ND (10) ND@0)  ND(10)

1J ND (10) 1] ND@0)  ND(0)

3 ND (10) ND (10) ND@0)  ND(10)
ND(10) NDQ0) ND (10) ND@0)  ND(10)
ND(10) ND(10) 1 ND(@0)  ND(10)

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA
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OVERBURDEN GROUNDWATER DETECTED COMPOUND SUMMARY
NORTHEAST AREA
LEICA INC.
CHEEKTOWAGA, NEW YORK

NYS Groundwater
Standards or MW-1 MW-15 MW-16 MW-18
Guidance Values (1) ~ 1/7/%4 3124/94 1654  3124/9 177194 3124/54 03124194 4/15/% 4/15/94
Metals (ug/L) :
Aluminum NS/G NA NA NA NA 9,250 NA NA NA NA
Arsenic 25(S) NA NA NA NA NA NA NA NA
Barium - 1,000 (S) NA NA NA NA NA NA NA NA
Calcium NS/G NA NA NA NA NA NA NA NA
Chromium 50 (S) NA NA NA NA NA NA NA NA
Cobalt NS/G NA NA NA NA NA NA NA NA
Copper 200 (S) NA NA NA NA NA NA NA NA
Tron 300 (S) NA NA NA NA NA NA NA NA
Lead 25(S) " NA NA NA NA NA NA NA NA
| Magnesium _ 35,000 (G) NA NA NA NA NA NA NA NA
Manganese 300 (5) NA NA NA NA NA NA NA NA’
Nickel Ns/G NA NA NA NA NA NA NA NA
Potassium NS/G NA NA NA NA 6,850 NA NA NA NA
Sodium 20,000 (S) NA NA NA NA NA NA NA NA
Vanadium NS/G NA NA NA NA NA NA NA NA
Zine 300 (S) NA NA NA NA 132 NA " NA NA NA
Petroleum Hydrocarbons (mg/L) .
Total Petroleum Hydrocarbons NS/G ND (2.5) NA ND 2.5) NA ND (2.5) NA NA NA NA
Notes;

(1)  NYS groundwater standards or guidance values are derived from "Ambient Water Quality Standards and
Guidance Values”, Technical and Operations Guidance Series (TOGS) 1.1.1, Division of Water, New York

" State Department of Environmental Conservation, Albany, New York, October 1993.

S) Standard

(G)  Guidance Value

NS/G No standards or guidance values have been established

D Result obtained after matrix dilution

Dup  Field Duplicate

Associated value is estimated

Not Analyzed

Not-detected at or above the associated value

Rejected value

oncentration exceeds NYS standards or guidance values for Class GA groundwater (Ambient Water Quality Standards and Guidance Values, October 1993).

a-Ea
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Yolatiles (ug/L)
1,1-Dichloroethene
1,2-Dichloroethene (total)
Acetone

Benzene

Carbon disulfide
Ethylbenzene
Methylene chloride
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride
Xylene (total)

SemiVolatiles (ug/L)
Metals (ug/L)
Petroleum Hydrocarbons (mg/L)

Total Petroleum Hydrocarbons

NYS groundwater standards or guidance values are derived from "Ambient Water Quality Standards and
Guidance Values”, Technical and Operations Guidance Series (TOGS) 1.1.1, Division of Water, New York

NYS Groundwater
Standards or

Guidance Volues (1)

5()
5(5)
50 (G)
07(S)
NS/G
5(S)
5(S)
5(5)
5(S)
5(5)
5(S)
5(S)

NS/G

TAI! 29

OVERBURDEN GROUNDWATER DETECTED COMPOUND SUMMARY

‘gelofS

SOUTHEAST AREA
LEICA INC.
CHEEKTOWAGA, NEW YORK
MW-2 MW-3 MW4 MW-5 MW-6 - MWwW-7
*1/5/94 3122194 3/22/94 1/5/94 3122194 1/10/94 15194 3/22/94 1/5/94 1/7194
Dup _

ND(10) ND(10) ND(10) ND(10) ND(10) ND (10)

2] 4] 4] ND(i10) ND(10) ND (10)
ND(10)) ND(10) ND(10) ND(10)) ND(10) 13] ND (10)
ND(10) ND(10) ND(10) ND (10) ND(10) ND(10) ND(10)
ND(10) ND(10) ND(10) ND(10) ND(10) ND(10) ND(10)
ND(10) ND(10) ND(10) ND(10) ND(10) ND(10) ND(10)
ND(10) ND(10)) ND(10)] ND (10) ND(10)] (10) ND(10) ND(10) ND (10) (1,000)
ND(10) ND(10) ND(10) ND(10)  ND(10) ND (10) ND(10) ND(10) ND (10} ND (1,000)
ND(10) ND(10)  ND(10) ND(10) ND(i0) ND (22) ND(10) ND(10)

ND(10) ND(10) ND(10) ND(10)

ND(10) ND{10)) ND (10)] ND(10) ND(10) ND(10)  ND(10)]

2] ND(10)  ND(10) 2J ND (10) 1 ND (10) ND (10)

NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA

ND (255) NA NA ND (2.5) NA ND (25) ND (2.5) NA ND(25) ND (2.5)

State Department of Environmental Conservation, Albany, New York, October 1993.

Standard
Guidance Value

No standards or guidance values have been established

Result obtained after matrix dilution
Field Duplicate

Associated value is estimated

Not Analyzed

Not-detected at or above the associated value

Rejected value

CRA 3967 (8)

: Concentration exceeds NYS standards or guidance values for Class GA g-roundWater (Ambient Water Quality Standards and Guidance Values, October 1993).



Yolatiles (ug/L}
1,1-Dichloroethene
1,2-Dichioroethene (total)
Acetone

Benzene

Carbon disulfide
Ethylbenzene
Methylene chloride
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride
Xylene (total)

Semi-Volatiles (ug/L

Metals (ug/l)
Petroleum Hydrocarbons (mg/L)

Total Petroleum Hydrocarbons

NYS Groundwater
Standards or

Guidance Values (1}

5(S)
5(S)
.50 (G)
07 (S)
NS/G
5(S)
5(S)
5(S)
5(S)
5(S)
5(S)
5(5)

NS/G °

, 'age 20f3
TABLE 29

OVERBURDEN GROUNDWATER DETECTED COMPOUND SUMMARY

SOUTHEAST AREA
LEICA INC.
CHEEKTOWAGA, NEW YORK
MW-s MW-9 Mw-10 MW-11 MW-11-NAPL MWwW-12
V1194 . 1/11/94 11719 1/11/9 1/11/% 1/10/% 1/10/9 1/10/94
NAPL . Dup
ND (50,000)D ND (1,000,000) ND (10)]

18U ND (10)] ND (50,000)D] ND (1,000,000) ND (10)]
ND (10) ND(10)) ~ ND(10) R ND (1,000,000) ND (10)]
ND (10) R ND (1,000,000) ND (10)]

ND (50,000)D

ND (10) ND (10)]

ND (10)]

ND (10)]
ND (10))

ND (10)]
ND (10)]

ND (50,000)D}
ND (50,000)D,

ND (50,000)D ND (50,000)D

NA NA NA NA NA NA . NA NA
NA NA NA NA NA . NA NA NA
674 NA ND (25) 32 ND (2.5)] 192.0 NA ND (25))

(1)  NYS groundwater standards or guidance values are derived from "Ambient Water Quality Standards and
Guidance Values”, Technical and Operations Guidance Series (TOGS) 1.1.1, Division of Water, New York
State Department of Environmental Conservation, Albany, New York, October 1993,

(S) Standard
(G)  Guidance Value

NS/G No standards or guidance values have been established

D Result obtained after matrix dilution

Dup  Field Duplicate
J Associated value is estimated
NA  Not Analyzed

ND  Not-detected at or above the associated value

Rejected value

| CRA 2967 (8)

oncentration exceeds NYS standards or guidance values for Class GA groundwater (Ambient Water Quality Standards and Guidance Values, October 1993).
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OVERBURDEN GROUNDWATER DETECTED COMPOUND SUMMARY

SOUTHEAST AREA
LEICA INC.
NYS Groundwater CHEEKTOWAGA, NEW YORK
Standards or MW-19 MW-20 MW-21
Guidance Values (1) 4114/94 4149 4/14/94 4/14/94 04/14/94 4/14/94

Dup DEC Spiit DEC Split
Yolatiles {ug/L)
1,1-Dichloroethene 5(S) ND(10) ND(10) ND (10) ND (10) ND (10)
1,2-Dichloroethene (total) 5(S) ND(10)  ND(10) ND (10) ND (10) ND (10)
Acetone 50 (G) 'ND(10))  ND(10) ND (10) ND (10)] ND (10)
Benzene 0.7 (5) ND (10) ND (10) ND (10) ND (10) ND (10)
Carbon disulfide NS/G (10) ND(10)] ND(10) ND (10) ND (10)] ND (10)
Ethylbenzene 5(S) ND (10) ND (10) ND (10) ND (10) ND(10) ND (10)
Methylene chloride 5(S) ND (10)] ND(10)]  ND({10) ND (10) ND (10)] ND (10)
Tetrachloroethene 5(S) ND(10) ND (10) ND (10) ND (10) ND (10) ND (10)
Toluene 5(S) ND (10) ND(10)  ND(10) ND (10) ND (10) ND (10)
Trichloroethene 5(S) ND (10) ND (10) ND (10}
Vinyl chloride 5(S) ND(10) ND(10) ND (10)
Xylene (total) 5(S) ND (10) ND(10)  ND(10) ND (10) ND(10) ND (10)
Semi-Yolatiles (ug/L} NA NA NA NA NA NA

; Metals (ug/l) NA NA NA NA NA NA

[Petroleum Hydrocarbons (mg/L)
Total Petroleum Hydrocarbons NA NA NA NA NA NA

NYS groundwater standards or guidance values are derived from "Ambient Water Quality Standards and

NS/G

Guidance Values", Technical and Operations Guidance Series (TOGS) 1.1.1, Division of Water, New York
State Department of Environmental Conservation, Albany, New York, October 1993,

Standard
Guidance Value

No standards or guidance values have been established

Result obtained after matrix dilution

Field Duplicate
Associated value is estimated
Not Analyzed

Not-detected at or above the associated value

Rejected value

CRA 29¢7 (8)

oncentration exceeds NYS standards or guidance values for Class GA groundwater (Ambient Water Quality Standards and Guidance Values, October 1
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OVERBURDEN GROUNDWATER DETECTED COMPOUND SUMMARY

OFF-SITE PARCEL
LEICA INC.
CHEEKTOWAGA, NEW YORK
NYS Groundwater MW-13 MW-14 MW-22 MW-23
Standards or 163 106194  3/23/94 1694 1/6/9  1/6/% 1694  3/23/9¢  04/14/9% 4/14/94 414194 414194

Guidance Values (1) DEC Split Dup  DECSplit DEC Split DEC split DEC split
Yolatiles (ug/L . -
1,1-Dichloroethene 5(S) ND(10) ND(0) ND(10) ND@0) ~ ND(10) ND(10)
1,2-Dichloroethene (total) 5(S) 2) ND(0) ND(10) ND@0) ND(10) ND(10) |
2-Butanone 50 (G) ND(10) ND(10) ND(10)) ND(10) ND(10) ND(10) ND(10) ND(10) |
Acetone 50 (G) ND(14) ND(0) NDQ0) ND(0) ND(10) ND(10) ND (100) ND(10) ND(10) ND(10) ’
Benzene 0.7 (5) ND(10) ND(10) NDQ0) ND (100) ND(@10) ND(10) ND(10)
Bromomethane 5(S) ND(10) ND@0) NDQ0) ND(0) ND(10) ND(0) ND (100) ND(10) ND(0) ND(10)
Chioromethane 5(S) ND(10) 'ND(0) ND(0) ND(10) ND(10) ND(10) ND (100) ND(10) . ND(10) ND(10)
Methylene chloride 5(S) ND(10) ND(0) ND(0) ND(@0) ND(10) ND(10) ND (100) ND(0) ND(10) ND(10) ‘
Trichloroethene 5(S) ND(10) ND(@0) ND(@0) ND(10) ND(10) ND(10) ND (100) ND(@10) ND(10) ND(10)
Vinyl chloride - 5¢6) ND (10) 2] NDQO) ND (100) ND(0)  ND(0) ND(10)
Semi-Volatiles (ug/L) ND NA NA ND ND NA NA NA NA NA NA NA

) NYS groundwater standards or guidance values are derived from "Ambient Water Quality Standards and
Guidance Values", Technical and Operations Guidance Series (TOGS) 1.1.1, Division of Water, New York
State Department of Environmental Conservation, Albany, New York, October 1993.

(S) Standard

(G)  Guidance Value

NS/G No standards or guidance values have been established

Result obtained after matrix dilution

Field Dupli'cabe

Associated value is estimated

Not Analyzed

Not-detected at or above the associated value

Rejected value '

Concentration exceeds NYS standards or guidance values for Class GA groundwater (Ambient Water Quality Standards and Guidance Values, October 1993).
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OVERBURDEN GROUNDWATER DETECTED COMPOUND SUMMARY

OFF-SITE PARCEL
LEICA INC.
CHEEKTOWAGA, NEW YORK
NYS Groundwater MW-13 MW-14 Mw-22 MW-23
Standards or 1/6/94 1/6/94  3/23/94 1/6/94  1/6/94 1/6/94 1/6/94  3/23/94 04/14/94  4/14/94 4/14/94  4/14/94
Guidance Values (1) DEC Split Dup  DECSplit DEC Split DEC Split DEC Split

Metals (ug/L)

Aluminum NS/G 6,970 NA NA 272005  39,800) NA NA NA NA NA NA NA
Arsenic 25 (S) 2 NA NA 9 14 NA NA NA NA NA NA NA
Barium 1,000 () 215 NA NA 251 352 NA NA NA NA NA NA NA
Calcium ' NS/G NA NA NA NA NA NA NA NA NA
Chromium 50 (S) NA NA NA NA NA NA NA NA NA
Cobalt NS/G NA NA NA NA NA NA NA NA NA
_Copper 200 (S) NA NA NA NA NA NA NA NA NA
Tron 300 (S) NA NA NA NA NA NA NA NA NA
Lead 25(S) NA NA NA NA NA NA NA NA NA
Magnesium . » 35,000 (C) NA NA NA NA NA NA NA ‘NA NA
Manganese 300 (S) NA NA NA NA NA NA NA NA NA
Nickel ’ © NS/G 70.0 NA =~ NA 128 138 NA NA NA NA NA NA NA
Potassium NS/G 3970 NA NA 10900 13,800 NA NA NA NA NA NA NA
Sodium ‘ 20,000 (S) 16,200 NA NA NA NA NA NA NA NA NA
Vanadium Ns/G ’ 9.0B NA NA . NA NA NA NA NA NA NA
Zinc . 300 (S) 35.7] NA NA 207) 257] NA NA NA "NA NA NA NA
Petrolewm Hydrocarbons (mg/L) .

Total Petroleum Hydrocarbons ’ NS/G 35 NA NA ND (25) ND@25) NA NA NA NA NA NA NA

. Notes:

(1)  NYSgroundwater standards or guidance values are derived from "Ambient Water Quality Standards and
Guidance Values”, Technical and Operations Guidance Series (TOGS) 1.1.1, Division of Water, New York
State Department of Environmental Cmsefvah'on, Albany, New York, October 1993.

(S) Standard

(C) Guidance Value

NS/G No standards or guidance values have been established

Result obtained after matrix dilution

Field Duplicate

Associated value is estimated

Not Analyzed

Not-detected at or above the associated value

Rejected value

Concentration exceeds NYS standards or guidance values for Class GA groundwater (Ambient Water Quality Standards and Guidance Values, October 1993).
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Notes
m

©)
©
Ns/G

Yolatiles (ug/L)
1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2-Dichloroethene (total)
2-Butanone
4-Methyl-2-pentanone
Acetone

Benzene
Bromomethane
Carbon disulfide
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Ethylbenzene
Methylene chloride
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride
Xylene (total)

Semi-Volatiles (4g/L)

TAII! 211

BEDROCK GROUNDWATER DETECTED COMPOUND SUMMARY

NORTHEAST AREA
LEICA INC.
CHEEKTOWAGA, NEW YORK
NYS Groundwater
Standards or MW-E  MW-1A "MW-154 MW-16A MW-17A.
Guidance Values (1) 1/14/94 4/15/94 1/14/94  3124/94 04/18/94 4/15/94  4/15/94
Dup
5(S) ND(10)  ND(10) ND (10) ND (10)
5(S) ND(10) ND(10) " ND(10) ND(10)
5(S) ND (10) ND (10)
5(S)
5(S)
50 (G) ND(10) ND(10)] ND (10)] ND(10) ND(10)
NS/G ND(10) ND(10) ND(10) ND(10) 91 ND(10) ND{10)
50 (G) ND(10)  ND(10) 4 ND(10) ND(10000D ND(10) ND(10)
0.7 (S) ND(10) ND(10) 1]  ND(10) ND(10) ND(10)
5(S) ND(10) ND(10) ND(10) 5D ND(10) ND(10)
NS/G ND(10) ND(10) ND(10) ND(10) 9] 9]
5(S) ND(10) ND(10) ND(10) ND(10) ND(10) ND(10)
5(S) ND(10) ND(10) ND({10)] ND (10} ND(10) ND(10)
7(S) ND(10) ND(10) ND (10) ND(10) ND(10)
5(S) ND(10))  ND(10) ND(10) ND(10)
5 (S) ND(10) ND{(10) ND({10) ND(10) ND(10)
5(S) ND(10) ND(10) ND(10) 1J ND(10) 1)
5(S) ND(10) ND(10) ND(10) ND (10) ND(10)
5(S) ND(10)  ND(10)
5(S) 3 ]
5(S) ND(10) ND(10) ND (10)
5(S) ND(10) ND(10) 'ND(10) ND(10)
ND NA ND NA NA NA NA

NYS groundwater standards or guidance values are derived from *Ambient Water Quality Standards and Guidance Values®, Technical and Operations Guidance
Series (TOGS) 1.1.1, Division of Water, New York State Department of Environmental Conservation, Albany, New York, October 1993.

Standard
Guidance Value

No standards or guidance values have been established

Result obtained after matrix dilution

Field Duplicate

Associated value is estimated

Not Analyzed

Not-detected at or above the associated value

Rejected value

Concentration exceeds NYS standards or guidance values for Class GA groundwater (Ambient Water Quality Standards and Guidance Values, October 1993).
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BEDROCK GROUNDWATER DETECTED COMPOUND SUMMARY
NORTHEAST AREA
LEICA INC.
CHEEKTOWAGA, NEW YORK

NYsS Gfmmdwukr

Standards or MW-E MW-1A MW-15A MW-16A MW-174
Guidance Values (1) 1/14/94 4/15/94 1/14/94  3/24/94 04/18/94 4/15/94  4/15/94
Dup
Metals (iglL) :
Aluminum NS/G ND (49.7) NA 450 NA NA NA NA
Arsenic 25(S) 48] NA 5 NA NA NA NA
Barium 1,000 (S) 95 NA 139 NA NA NA NA
Calcium NS/G 80,500 NA 135,000 NA NA NA NA
Copper 200 (S) ND (3.6) NA NA NA NA
Iron 300 (S) NA NA NA NA
Magnesium 35,000 (G) NA NA NA NA
Manganese 300 (S) NA NA NA NA
Potassium NS/G NA NA NA NA
Sodium 20,000 (S) NA NA NA NA
Zinc 300(S) NA NA NA NA
Petroleum Hydrocarbons (mg/L) ,
Total Petroleum Hydrocarbons NS/G ND (2.5) NA ND@25) NA NA NA NA
Nofes

1) NYS groundwater standards or guidance values are derived from "Ambient Water Quality Standards and Guidance Values®, Technical and Operdhons Guidance
Series (TOGS) 1.1.1, Division of Water, New York State Department of Environmental Conservauon, Albany, New York, October 1993.

(S) Standard

{G) Guidance Value

NS/G No standards or guidance values have been established

D Result obtained after matrix dilution

Dup  Field Duplicate

) Associated value is estimated

NA  NotAnalyzed

ND  Not-detected at or above the associated value

Rejected value

Concentration exceeds NYS standards or guidance values for Class GA youndwater (Ambient Water Quality Standards and Guidance Values, October 1993).
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0

®
{G)
NS/G

Yolatiles (ug/L)
1,1,1-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1.2-Dichloroethene (total)
4-Methyl-2-pentanone
Acetone

Benzene

Carbon disulfide
Ethylbenzene
Methylene chloride
Toluene
Trichloroethene

Vinyl chloride

Xylene (total)

Semi-Volatiles (ug/L)
1,.2-Dichlorobenzene

2 4-Dimethylphencl
2-Methylphenol
4-Methylphenol
bis(2-Ethylhexyl)phthalate
Naphthalene

TA!I! 212

BEDROCK GROUNDWATER DETECTED COMPOUND SUMMARY

SOUTHEAST AREA
LEICA INC.
CHEEKTOWAGA, NEW YORK
. NYS Groundwater MW-2A MW-5A MW-6A
Standards or 1/13/94 3/22/94 1/13/94 3/24/94 1/12/94 03/24/94

Guidance Values (1)

5(S) ND (10) ND (10) ND (10) ND (10)

5(S) ND (10) ND (10) ND (10) ND (10)

5(S) ND (10) ND (10) ND (10) ND (10)

5(S) ND (10) 4] ND (10) 3]

Ns/G ND (10) ND (10) ND (10) ND (10)

50 (G) ND(10)) ND(10) 3] ND (10)] 16 15}

0.7 (S) ND (10) ND (10) ND (10) ND (10)

NS/G ND (10) ND (10) ND (10) ND (10) ND (10)] 3]
5(S) ND (10) ND (10) ND (10) ND (10) ND (5,000)D
5(5) ND@0)  ND Qo) ND(10)  NDQ0) ND (10) 2
5(S) ND (10) ND (10) ND (10) ND (10)

5(S) ND (10) ND (10)
5(5) ND(10)) ND(10))
5(5) ND (10) ND (10) ND (10) ND (10)

4.7 (S) ND (10) NA ND (10) NA
1(5) ND (10) NA ND (10) NA
1(S) ND (10) NA ND (10) NA
1(S) ND (10) NA ND (10) NA
50 (S) 40 NA 3] NA

10 (G) ND (10) NA ND (10) NA

NYS groundwater standards or guidance values are derived from “Ambient Water Quality Standards and Guidance Values®, Technical and Operations Guidance

Series (TOGS) 1.1.1, Division of Water, New York State Department of Environmental Conservation, Albany, New York, October 1993.

Standard .
Guidance Value

No standards or guidance values have been established

Result obtained after matrix dilution

Field Duplicate
Associated value is estimated
Not Analyzed

Not-detected at or above the associated value

Rejected value

Concentration exceeds NYS standards or guidance vatues for Class GA groundwater (Ambient Water Quality Standards and Guidance Values, October 1993).
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. TABLE 2.12

‘ BEDROCK GROUNDWATER DETECTED COMPOUND SUMMARY

| _ ' SOUTHEAST AREA

LEICA INC.
CHEEKTOWAGA, NEW YORK
NYS Groundwater MW-2A MW-5A MW-6A
Standards or 1/13/94 3/22/94 1/13/94 3/24/94 1/12/94 03/24/94
Guidance Values (1)
Metals (ug/L) .
Aluminum NS/G 732 NA 8810 NA 231 NA
Arsenic 25(S) 3.6] NA 4 NA 2.0) NA
Barium 1,000 (S) 59 NA 296 NA 458 NA
Calcium NS/G 105,000 NA 179,000 NA 134,000 NA
Chromium 50 (S) 9 NA 14 NA 10 NA
Cobalt NS/G 32 NA 4 NA 3 NA
Copper 200 (S) ND (8.5) NA ND (12.3) NA NA
Iron 300 (S) NA NA NA
Lead 25(S) NA NA NA
Magnesium 35,000 (C) NA NA NA
Manganese 300 (S) NA NA NA
Nickel NS/G NA NA NA
Potassium NS/G NA 10,500 NA NA
Sodium 20,000 (S) NA NA NA
Vanadium NS/G NA NA NA
Zinc 300 (S) NA 66.8] NA NA
Petroleum Hydrocarbons (mg/L) .
Total Petroleum Hydrocarbons NS/G ND (2.5) NA ND (2.5) NA ND (2.5) NA
Notes;

0] NYS groundwater standards or guidance values are derived from "Ambient Water Quality Standards and Guidance Values®, Technical and Operations Guidance
Series (TOGS) 1.1.1, Division of Water, New York State Department of Environmental Conservation, Albany, New York, October 1993. -

S Standard

(G) Guidance Value

NS/G No standards or guidance values have been established

D Result obtained after matrix dilution
Dup  Field Duplicate
] Associated value is estimated

NA  Not Analyzed

Not-detected at or above the associated value

Rejected value

Concentration exceeds NYS standards or guidance values for Class GA groundwater (Ambient Water Quality Standards and Guidance Values, October 1993).
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Yolatiles (ug/l) -

1,2-Dichloroethene (total)
Toluene

Trichloroethene

Vinyl chloride

Xylene (totat)

Semi-Yolatiles (ig/L)
bis(2-Ethylhexyl)phthalate

Metals (uglL)

Aluminum
Arsenic
Barium
Calcium
Chromium
Copper
Iron
Magnesium
Manganese
Nickel
Potassium
Sodium
Zinc

Petroleum Hydrocarbons (mg/L)
Total Petroleum Hydrocarbons

BEDROCK GROUNDWATER DETECTED COMPOUND SUMMARY

TAIII 213

OFF-SITE PARCEL
. LEICA INC.
CHEEKTOWAGA, NEW YORK
NYS Groundwater MW-13A MW-14A
Standards or 1/13/94 1/13/94 3/23/194 1/13/94 1/13/94 3/23/94
Guidance Values (1) DEC Split DEC split
5(S)
5(S) ND(10) ND(10) ND(10) ND (10) ND(10)
5(S) 3] ND (10) ND(10) ND (10 ND(10
5(S) ND(10) 2] 1)
5(S) 3] 2] 2] 3] 0.8] ND (10)
50 (S) 1) NA NA bi] NA NA
NS/G 480 NA NA 636 NA NA
25(S) 20 NA NA 3 NA NA
1,000 (S) 230 NA NA 214 NA NA
NS/G 436,000 NA NA 165,000 NA NA
50 (S) ND (6.4) NA NA NA NA
200 (S) ND (9.3) NA NA NA NA
300 (S) . NA NA NA NA
35,000 (G) NA NA NA NA
300 (S) 173 NA NA NA NA
NS/G 6 - NA NA NA NA
NS/G 2,150 NA NA 3,450 NA NA
20,000 (S) 10,400 NA NA NA NA
300(S) ND (15.7) NA NA 24.6] NA NA
NS/G ND (25) NA NA ND (25) NA NA

NYS groundwater standards or guidance values are derived from *Ambient Water Quality Standards and Guidance Values®, Technical and Operations Guidance

Series (TOGS) 1.1.1, Division of Water, New York State Department of Envir

Standard
Guidance Value

No standards or guidance values have been established

Result obtained after matrix dilution

Field Duplicate
Associated value is estimated
Not Analyzed

Not-detected at or above the associated value

Rejected value
: Concentration exceeds NYS standards or guidance values for Class GA groundwater (Ambient Water Quality Standards and Guidance Values, October 1993).

tal Conservation, Albany, New York, October 1993.
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Notes:

®
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TABLE 2.14

SURFACE SOIL AND SURFACE WATER DETECTED COMPOUND SUMMARY
LEICA INC.
CHEEKTOWAGA, NEW YORK

Surface Water Class C Surface Water Sample
Surface Water Standard (1) Sw-1

Parameter ' (ug/L) 11/10/93

(ug/L)

VOCs

Acetone : NS/G 5]

SVOCs

Bis (2-ethylhexyl) phthalate 0.6 (S)

Metals

Aluminum 100 (S)

Arsenic 190 (S) . 185

Barium . NS/G

Cadmium 2.1(S5)2)

Calcium NS/G : 70,700

Copper : 22.6 (S)(2)

Iron 300

Lead 8.5 (S)

Magnesium NS/G 7,970

Manganese NS/G 344

Potassium NS/G 3,190

Sodium NS/G 31,100

Zinc 158 (S)(2)

Class C surface water standards are derived from "Ambient Water Quality Standards and Guidance Values",
Technical and Operations Guidance Series (TOGS) 1.1.1, Division of Water, New York State Department of
Environmental Conservation, Albany, New York, October 1993.

Class C Surface Water Standard has been claculated consistent with TOGS 1.1.1 based on a calculated
hardness of 215.422 mg/L as presented in the RI.

Soil Cleanup Objectives are derived from "Technical and Administrative Guidance Memoradum:
Determination of Soil Cleanup Objectives and Cleanup Levels", HWR-94-4046, January 24, 1994.

Soil Cleanup Objectives for metals are maximum of published range for US or NYS soil with the exception of
arsenic which is derived from HWR-94-4046.

Standard

Guidance Value

No standards or guidance values have been established

Result obtained after matrix dilution

Associated value is estimated

Not-detected at or above the associated value

Data is unusable



TABLE 2.14

SURFACE SOIL AND SURFACE WATER DETECTED COMPOUND SUMMARY

Surface Soil
Parameter

VOCs
Trichloroethene

SVOCs

" Notes:

CRA 3967 (8)

1)

@
®
@
©)

(O]
NS/G

NDx

Naphthalene
2-Methylnaphthalene
Acenaphthylene
Acenaphthene
Dibenzofuran
Fluorene

Phenanthrene

Anthracene
Carbazole
Di-n-butylphthalate
Fluoranthene

Pyrene
Butylbenzylphthalate
Benzo(a)anthracene
Chrysene

bis(2-Ethylhexyl)phthalate

Benzo(b)fluoranthene
Benzo(a)pyrene
Ideno(1,2,3-cd)pyrene

Dibenzo(a h)anthracene

Benzo(g.h,i)perylene

Class C surface water standards are derived from "Ambient Water Quality Standards and Guidance Values”,
Technical and Operations Guidance Series (TOGS) 1.1.1, Division of Water, New York State Department of
Environmental Conservation, Albany, New York, October 1993.

Class C Surface Water Standard has been claculated consistent with TOGS 1.1.1 based on a calculated

CHEEKTOWAGA, NEW YORK

Soil Cleanup Objective (3)

LEICA INC.

(uglkg)

700

13,000
36,400
41,000
50,000
6,200

50,000
50,000
50,000
50,000
8,100

50,000
50,000
50,000

224

50,000
1,100
61
3,200

50,000

hardness of 215.422 mg/L as presented in the RI.
Soil Cleanup Objectives are derived from "Technical and Administrative Guidance Memoradum:
Determination of Soil Cleanup Objectives and Cleanup Levels”, HWR-94-4046, January 24, 1994.

Soil Cleanup Objectives for metals are maximum of published range for US or NYS soil with the exception of

arsenic which is derived from HWR-94-4046.

Standard
Guidance Value

No standards or guidance values have been established
Result obtained after matrix dilution

Associated value is estimated

Not-detected at or above the associated value

Data is unusable

Surface Soil Sample
SED-1
11/10/93
(uglkg)

8]

2,700
3,500
330]
560]
1,200
6607
13,000 D
1,500
5,2007
3207
25,000 D
18,000 D
600]

Page 2 of 3
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Notes:

0]

@
3
@
®

(G)
Ns/G

NDx

TABLE 2.14

SURFACE SOIL AND SURFACE WATER DETECTED COMPOUND SUMMARY

LEICA INC.
CHEEKTOWAGA, NEW YORK
Surface Soil Soil Cleanup Objective (3) Surface Soil Sample
(uglkg) SED-1
Parameter 11/10/93
(uglkg)

Metals
Aluminum 100,000 11,000
Arsenic 75
Barium 3,000
Beryllium 5
Cadmium 1.1
Calcium 35,000 (10) 14,700
Chromium 1,500 99
Cobalt 60 (10) 147
Copper 300
Iron 550,000 (10)
Lead 500 (11)
Magnesium 5,000 (10)
Manganese 5,000 (10)
Mercury 15
Nickel 150
Potassium 43,000 (10)
Selenium 40
Sodium 50,000 (10)
Vanadium 400 (10)
Zinc 300

Class C surface water standards are derived from "Ambient Water Quality Standards and Guidance Values”,
Technical and Operations Guidance Series (TOGS) 1.1.1, Division of Water, New York State Department of

Environmental Conservation, Albany, New York, October 1993.

Class C Surface Water Standard has been claculated consistent with TOGS 1.1.1 based on a calculated
hardness of 215.422 mg/L as presented in the RI.
Soil Cleanup Obijectives are derived from "Technical and Administrative Guidance Memoradum:
Determination of Soil Cleanup Objectives and Cleanup Levels”, HWR-94-4046, January 24, 1994.

Soil Cleanup Objectives for metals are maximum of published range for US or NYS soil with the exception of
arsenic which is derived from HWR-94-4046.

Standard

Guidance Value

No standards or guidance values have been established
Result obtained after matrix dilution

Associated value is estimated

Not-detected at or above the associated value
Data is unusable
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TABLE 2.15

SUMMARY OF CHEMICALS OF POTENTIAL CONCERN

Parameter

CHEEKTOWAGA, NEW YORK

LEICA INC.

Groundwater

On-Site

Perimeter Wells

Soil

Page 1 of 4

Sector A

Sector C

VOCs

Acetone

Benzene .
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone

Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dibromochloromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
1,2-Dichloroethene (Total)
1,2-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethylbenzene
2-Hexanone

Methylene Chloride
4-Methyl-2-Pentanone
Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene

Vinyl Acetate

Vinyl Chloride

Xylenes (Total)

CRA 3967 (8)
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TABLE 2.15

SUMMARY OF CHEMICALS OF POTENTIAL CONCERN

Parameter

CHEEKTOWAGA, NEW YORK

LEICA INC.

Groundwater

Soil

Page 2 of 4

On-Site

Perimeter Wells

Sector A

Sector C

SVOCs

Acenaphthene
Acenaphthylene
Anthracene

Benzo (a) anthracene

Benzo (b) fluoranthene
Benzo (k) fluoranthene
Benzo (g/h,i) perylene
Benzo (a) pyrene

Bis (2-chloroethoxy) methane
Bis (2-chloroethyl) ether

Bis (2-chloroisopropyl) ether
Bis (2-ethylhexyl) phthalate
4-Bromophenyl phenyl ether
Butyl benzyl phthalate
Carbazole

4-Chloroaniline
2-Chloronaphthalene
4-Chlorophenyl phenyl ether
1-Chloropropane

Chrysene

Dibenzo (a,h) anthracene
Dibenzofuran

Di-n-butyl phthalate
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
3,3"-Dichlorobenzidine
Diethyl phthalate

Dimethyl phthalate
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-octyl phthalate
Fluoranthene

Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane

Indeno (1,2,3-cd) pyrene

CRA 3967 (8)
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X X X X X



Page 3 of 4

TABLE 2.15

SUMMARY OF CHEMICALS OF POTENTIAL CONCERN
LEICAINC.
CHEEKTOWAGA, NEW YORK

Groundwater Soil
Parameter On-Site Perimeter Wells Sector A Sector C
SVOCs

Isophorone

2-Methylnaphthalene x X
Naphthalene x X X
Nitrobenzene '
2-Nitroaniline

3-Nitroaniline

4-Nitroaniline

N-Nitrosodiphenylamine

N-Nitroso-di-n-propylamine

Phenanthrene x X
Pyrene X X
1,2 4-Trichlorobenzene ' '

Acid Extractables

4-Chloro-3-methylphenol b

2-Chlorophenol

2,4-Dichlorophenol

2,4-Dimethylphenol x ' : b
2,4-Dinitrophenol

4,6-Dinitro-2-methylphenol

2-Methylphenol x x
4-Methylphenol X X
2-Nitrophenol

4-Nitrophenol

Pentachlorophenol

Phenol x X
2,4,5-Trichlorophenol '

2,4,6-Trichlorophenol

Metals

Aluminum X X ) X X
Antimony
Arsenic X X
Barium X X
Beryllium
Cadmium
Calcium X X

®oXK XK XX
X X X X X

CRA 3967 (8)



TABLE 2.15

SUMMARY OF CHEMICALS OF POTENTIAL CONCERN

CHEEKTOWAGA, NEW YORK

LEICA INC.

Page 4 of 4

CRA 3967 (8)

Groundwater Soil
Parameter On-Site Perimeter Wells Sector A Sector C
Metals
Chromium X X X b
Cobalt X X X x
Copper X X X
Iron X X 'e X
Lead X X X
Magnesium X X X X
Manganese X X X b
Mercury X X
Nickel X X X b
Potassium X X X X
Selenium X X
Silver
Sodium x X X X
Thallium X X
Vanadium X X X X
Zinc X X X X



TABLE 2.16

SUMMARY OF ADDITIONAL ESTIMATED CANCER RISKS
AND HAZARD INDICES

LEICA INC.

CHEEKTOWAGA, NEW YORK

Total Estimated

Additional

Cancer Risk Hazard Indices
Scenario Mean RME Mean RME
SECTOR A (SOIL) :
Cemetery Worker 1.08E-07 6.01E-06 3.64E-03 3.82E-02
Trespasser - Child 3.86E-06 2.62E-05 1.46E-01 5.42E-01
Trespasser - Older Child 1.78E-06 1.60E-05 2.63E-02 1.03E-01
Trespasser - Lifetime 5.75E-06 4.82E-05 1.72E-01 6.45E-01
SECTOR C (SOIL) :
Construction Worker 1.33E-08 3.08E-08 5.74E-03 3.61E-02
BEDROCK GROUNDWATER (ON-SITE) :
Drinking Water - Child 3.24E-01 7.26E-01 331E+03  4.40E+04
Drinking Water - Older Child/ Adult 1.48E-01 1.66E+00 1.51E+03  1.01E+05
Drinking Water - Lifetime 4.72E-01 2.39E+00 482E+03  1.45E+05
Drinking Water - Bathing /Showering 9.44E-01 4.77E+00 9.64E+03  2.90E+05
BEDROCK GROUNDWATER (OFF-SITE) :
Drinking Water - Child 2.83E-05  2.94E-05 4.38E+00  3.37E+01
Drinking Water - Older Child/ Adult 6.07E-04 5.07E-03 1.90E+03  7.47E+04
Drinking Water - Lifetime 6.35E-04 5.10E-03 1.90E+03 7.47E+04
Drinking Water - Bathing /Showering 1.27E-03 1.02E-02 3.81E+03

CRA 3967 (8)
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TABLE 3.1

NEW YORK STATE GROUNDWATER AND
SURFACE WATER STANDARDS AND GUIDELINE CONCENTRATIONS (1)

V

Chloromethane
Bromomethane

Vinyl chloride
Chloroethane

Methylene chloride
Acetone

Carbon disulfide
1,1-Dichloroethene
1,1-Dichloroethane
1,2-Dichloroethene (Total)
Chloroform
1,2-Dichloroethane
2-Butanone
1,1,1-Trichloroethane
Carbon tetrachloride
Bromodichloromethane
1,2-Dichloropropane
cis-1,3-Dichloropropene
Trichloroethene
Dibromochloromethane
1,1,2-Trichloroethane
Benzene
trans-1,3-Dichloropropene
Bromoform
4-Methyl-2-pentanone
2-Hexanone
Tetrachloroethene
1,1,2,2-Tetrachloroethane

. Toluene

Chlorobenzene
Ethylbenzene
Styrene
Xylenes (Total)

LEICA INC.

CHEEKTOWAGA, NEW YORK

Class GA
Groundwater

5(S)
5(S)
2(S)
5(S)
5(S)
50 (G)
NS/G (2)
5(S)
5(S)
5(S) (3)
7(S)
5(S)
50 (G)
5(S)
5(S)
50 (G)
5(5)
5(S)
5(S)
50 (G)
5(S)
0.7 (S)
5(S)
50 (G)
NS/G
50 (G)
5(S)
5 (S)
5(S)
5(S)
5(S)
5(S)
5(S) 4)

Concentration (1) (ug/L)
Class A Class C
Surface Water Surface Water

5(G) NS/G
5(G) NS/G
0.3 (G) ‘NS/G
5(G) NS/G
5(G) NS/G
50 (G) NS/G
NS/G (2) NS/G
0.07 (G) NS/G
5(G) NS/G
5(G)(3) - NS/G
7(S) NS/G
0.8 (S) NS/G
50 (G) NS/G
5(G) NS/G
0.4 (G) NS/G
50 (G) - NS/G
0.5 (G) NS/G
5(G) NS/G
3(G) 11 (G)
50 (G) NS/G
0.6 (S) NS/G
0.7 (S) 6 (G)
5(G) NS/G
50 (G) NS/G
NS/G NS/G
50 (G) NS/G
0.7 (G) 1(G)
0.2 (G) NS/G
5(G) NS/G
20 (S) 5(G)
5(G) NS/G
50 (S) NS/G
5(G)@) NS/G
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TABLE 3.1

NEW YORK STATE GROUNDWATER AND
SURFACE WATER STANDARDS AND GUIDELINE CONCENTRATIONS (1)

LEICA INC.
CHEEKTOWAGA, NEW YORK
n
Class GA Class A
Groundwater Surface Water

Semi-Volatile Organic Compounds (Compounds detected at the Site)
Phenol 1(S) (5) 1(S) (5)
2-Methylphenol 1(S) (5) NS/G (2)
4-Methylphenol 1(S)(5) NS/G
2 4-Dimethylphenol 1(S)(5) NS/G
4-Chloro-3-methylphenol 1(5)(5) NS/G
1,2-Dichlorobenzene 4.7 (S) 5(S)
Napthalene 10 (G) 10 (S)
Phenanthrene 50 (G) 50 (G)
Fluoranthene 50 (G) 50 (G)
Pyrene 50 (G) 50 (G)
Benzo(a)anthracene 0.002 (G) 0.002 (G)
Chrysene ' 0.002 (G) 0.002 (G)
Bis(2-Ethylhexyl)phthalate 50 (S) 4 (G)
Benzo(b)fluoranthene 0.002(G) 0.002 (G)
Benzo(k)fluoranthene : 0.002 (G) 0.002 (G)
Benzo(a)pyrene ND (S) 0.002 (G)
Indeno(1,2,3-cd)pyrene 0.002 (G) 0.002 (G)
Benzo(g,h,i)perylene NS/G NS/G
Di-n-butylphthalate 50 (S) 50 (G)
Metals :
Aluminum NS/G 100 (S)
Antimony 3(G) 3(G)
Arsenic 25 (S) 50 (S)
Barium 1000 (S) 1000 (S)
Beryllium 3(G) 3(G)
Cadmium 10 (S) (6) 10 (S) (6)
Calcium NS/G NS/G
Chromium 50 (S) 11 (S)
Cobalt NS/G 5(S)
Copper 200 (S) 200 (S)
Iron 300 (S) 300 (S)
Lead 25(S) 50 (S)

io

1 L
Class C
Surface Water

1(S)5
NS/G (2)
NS/G
NS/G
NS/G
5 (S)
NS/G
NS/G
NS/G
NS/G
NS/G
NS/G
0.6 (S)
NS/G
NS/G
0.0012 (G)
NS/G
NS/G
NS/G

100 (S)
NS/G
190 (S)
NSs/G
11 (S)
@) ©®)
NSs/G
@ ©)
5(S)
©) ©)
300 (5)
(10) (8
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LEICA INC.
CHEEKTOWAGA, NEW YORK -
Concentration (1) (ug/L)
Class GA Class A A Class C
Groundwater Surface Water Surface Water
Metals (con’t)
~ Magnesium 35,000 (G) 35,000 (S) NS/G
- Manganese ' 300 (S) 300 (S) NS/G
Mercury 2(S) 2(S) 0.2 (G)
" Nickel NS/G NS/G (11) (S)
Potassium NS/G NS/G NS/G
Selenium 10 (S) 10 (S) 1(S)
Silver 50 (S) 50 (S) 0.1(S)
Sodium 20,000 (S) NS/G NS/G
Thallium 4 (G) 4(G) 8(S)
Vanadium NS/G 14 (S) 14 (S)
Zinc 300 (S) . 300 (S) (13) (S)
Notes:

1)

)
3)
)
®)
(6)
@)
8)
©)

TABLE 3.1

NEW YORK STATE GROUNDWATER AND
SURFACE WATER STANDARDS AND GUIDELINE CONCENTRATIONS (1)

The noted concentrations are obtained from "Ambient Water Quality Standards and Guidance
Values", Technical and Operations Guidance Series (TOGS) 1.1.1, Division of Water,

New York State Department of Environmental Conservation Albany, New York, October 1993,
which may be applicable or appropriate and relevant to the Site.

(S) - Standard

(G) - Guidance Value

NS/G - No standard or guidance values have been established.

Refers to cis or trans-1,2-dichloroethene.

Refers to each isomer (1,2-, 1,3- and 1,4-) invididually.

Refers to sum of all phenols (phenolic compounds).

Value obtained from Federal regulations 40 CFR 141.32(e) is 5 ug/1.

Value is equal to exp(0.7852[In (ppm hardness)] - 3.490)

Value is equal to exp(0.819[ln (ppm hardness)] + 1.561)

Value is equal to exp(0.8545[In (ppm hardness)] - 1.465)

(10) Value is equal to exp(1.266{In (ppm hardness)] - 4.661)
(11) Value is equal to exp(0.76 [In (ppm hardness)] + 1.06)
(12) Refers to total unchlorinated phenol

(13) Value is equal to exp(0.85)[In(ppm hardness)] + 0.50)

CRA 3967 (8)
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CRA 3967 (8)

TABLE 3.2
DRAFT NEW YORK STATE

Page1of3

AMBIENT AIR GUIDELINE CONCENTRATIONS (1)

Volatile O ic C I
Chloromethane
Bromomethane

. Vinyl chloride

Chloroethane
Methylene chloride
Acetone '
Carbon disulfide
1,1-Dichloroethene

" 1,1-Dichloroethane

1,2-Dichloroethene (Total)
Chloroform
1,2-Dichloroethane
2-Butanone .
1,1,1-Trichloroethane
Carbon tetrachloride
Bromodichloromethane
1,2-Dichloropropane
cis-1,3-Dichloropropene
Trichloroethene
Dibromochloromethane
1,1,2-Trichloroethane
Benzene
trans-1,3-Dichloropropene
Bromoform
4-Methyl-2-pentanone
2-Hexanone
Tetrachloroethene
1,1,2,2-Tetrachloroethane
Toluene

Chlorobenzene
Ethylbenzene

Styrene

Xylenes (Total)

LEICA INC.
CHEEKTOWAGA, NEW YORK

SGC (2)
(ug/m3)

22,000 (D)
NGC
1,300 (T)

630,000 (T)

41,000 (T)
140,000 (R)
710 (R)
2000 (T)
190,000 (T)
190,000 (T)

980 (R) .

950 (R)
140,000 (T)
450,000 (T)
1,300 (R)
NGC
83,000 (T)
NGC
33,000 (R)
NGC
13,000 (T)
30 (P)
NGC

1,200 (T)

48,000 (R)
NGC
81,000 (T)
1,600 (T)
89,000 (R)
11,000 (P)
100,000 (T)
51,000 (T)
100,000 (T)

AGC@3)
(ug/m3)

770 (D)
NGC

0.02 (E,U)
63,000 (T)
27 (D,U)
14,000 (R)
7.0 (D)
0.02 (E,U)
500 (E)
1,900 (T)
23.0(R)
0.039 (E,U)
300 (E)
1,000 (E)
0.07 (E,U)
0.02 (D)
0.15 (D)
NGC
0.45 (D,U)
0.1 (D)
0.06 (E,U)
0.12 (E,U)
NGC
12 (T)

480 (R)
NGC

0.075 (D,U)
0.02 (E,U)
2,000 (I)
20.0 (E)
1,000 (T)
510 (T)
300 (I)



CRA 3967 (8)

TABLE32

DRAFT NEW YORK STATE

AMBIENT AIR GUIDELINE CONCENTRATIONS (1)

Semi-Volatile C. i
Phenol
2-Methylphenol

. 4-Methylphenol

2,4-DiMethylphenol
4-Chloro-3- Methylphenol
1,2-Dichlorobenzene
Napthalene
Phenanthrene
Fluoranthene

Pyrene

Benzo(a)anthracene
Chrysene
Bis(2-Ethylhexyl)Phthalate
Benzo(b)Fluoranthene
Benzo(k)Fluoranthene

‘Benzo(a)Pyrene

Indeno(1,2,3-cd)pyrene
Benzo(g h,i)perylene
Di-n-butylphthalate

 Metals

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Mercury
Metals (Cont'd)

LEICA INC.

CHEEKTOWAGA, NEW YORK

SGC(2) AGC (3)
(ug/m3) (ug/m3)
(compounds detected at the site)
4,500 (T) - 9.6 (H)
2,400 (A) 24 (A)
2,400 (A) 24 (A)
NGC (1) NGC (1)
NGC NGC
30,000 (T) 200 (E)
12,000 (T) 120 (T)
NGC NGC
NGC NGC
NGC NGC
NGC NGC
NGC NGC
NGC NGC
NGC - NGC
NGC NGC
NGC 0.002 (H,U)
NGC NGC
NGC NGC
NGC NGC
NGC NGC
120 (T) 1.2(T)
0.20 (R) 0.00023 (E,U)
120 (T) 0.5 (E)
.05 (R) 0.0004 (E,U)
0.2 (P) 0.0005 (H,U)
NGC NGC
NGC NGC
12(T) 0.12(T)
48 (T)/240(T) 0.48 (T)/2.4 (T)
NGC NGC
NGC NGC
NGC NGC
240 (T) 0.30 (H)
12 (T)/1.0(T) 0.3 (1)/0.024 (T)
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TABLE 3.2

DRAFT NEW YORK STATE
AMBIENT AIR GUIDELINE CONCENTRATIONS (1)
LEICA INC.
CHEEKTOWAGA, NEW YORK

SGC(2) AGC (3) |
(ug/m3) (ug/im3) ;
Nickel 1.5(R) 0.02 (H) |
Potassium : NGC NGC
Selenium 48 (T) 0.48 (T)
Silver NGC NGC
Sodium NGC ~ NGC
Thallium 24 (T) 0.24(T)
Vanadium . 100 (R) 0.2 (H)
Zinc 150 (4) 50 (S)

Notes:
(1) Draft New York State Axr Guide-1, Division of Air Resources, NYSDEC 1991.
NGC - No guideline concentrations have been established for these substances.
(2) SGC "Short-Term Guideline Concentration”, Source: .
(D) - SGC derived from NYSDEC, Division of Air Resources
(T) - SGC derived from ACGIH TLV-TWA (1990-1991)
(R) - SGC derived from NIOSH REL-TWA (1988)
(P) - SGC derived from proposed ACGIH TLV-TWA (1990-1991)
(A) - SGC based on NYSDEC structure - activity analog
(3) AGC "Annual Guideline Concentration”, source: :
~ (R) - AGC derived from NIOSH REL-TWA (1988)
(T) - AGC derived from ACGIH TLV-TWA (1990-1991)
(D) - AGC derived from NYSDEC, Division of Air Resources
(E) - AGC based on derivation by USEPA
(I) - AGC based upon RFC developed by USEPA - Integrated Risk
Information System (IRIS), input pending
(H) - AGC derived by NYSDOH, Division of Environmental Health
(U) - AGC is the ambient air concentration which corresponds to an
excess cancer risk of 10-6 after lifetime exposure
(A) - AGC based on NYSDEC structure-activity analog
(S) - Based on Federal or NYS Standard
(4) SCG is Federal Particulate Standard; not to be exceeded more than
once per year.

CRA 3967 (8)
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TABLE 33

POTENTIAL SOIL CLEANUP OBJECTIVES FOR
DETECTED ORGANIC COMPOUNDS

LEICA INC.

CHEEKTOWAGA, NEW YORK

Parameter

Volatile Orzanic C l

Acetone

Benzene
Bromomethane
2-Butanone

Carbon disulfide
Chlorobenzene
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
1,2-Dichloroethene
Ethylbenzene
2-Hexanone .
Methylene chloride
4-Methyl-2-pentanone
1,1,2,2-Tetrachloroethane
Tetrachloroethene
1,1,1-Trichloroethane
Trichloroethene
Toluene

Vinyl chloride
Xylenes (Total)

SYOCs

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g h,i)perylene
Benzo(k)fluoranthene
Bis(2-ethylhexyl)phthalate
Butyl benzylphthalate
Carbozole

Chrysene
Dibenzo(a,h)anthracene
Dibenzofuran
2,4-Dimethylphenol
Di-n-butylphthalate
Fluoranthene

Fluorene

Indeno(1,2 3-cd)pyrene
2-Methylnaphthalene
2-Methylphenol

Potential Soil Cleanup
Objective (1) (uglkg)

200
60
415
300
2,700
1,700
200
100

300 (2)
5,500
6,750

100
1,000
600
1,400
800
700
1,500
200
1,200

50,000 (3)
41,000
50,000 (3)
224 or MDL (4)
61 of MDL (4)

. 1,100
50,000 (3)
1,100
50,000 (5

400 -
50,000 (3)
50,000 (3)
0.014 or MDL (4)
6,200
585
8,100
50,000 (3)
50,000 (3)
3,200
36,400
100 or MDL
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TABLE 3.3 Page 2 of 2

POTENTIAL SOIL CLEANUP OBJECTIVES FOR
DETECTED ORGANIC COMPOUNDS
LEICA INC.
CHEEKTOWAGA, NEW YORK

Potential Soil Cleanup
Parameter Objective (1) (uglkg)
SVOCs :
4-Methylphenol - 900
Napthalene : 13,000
Phenanthrene 50,000 (3)
Phenol 30 or MDL
Pyrene - _ ’ . 50,000 (3)
Notes:

)

@
3

@

®)

Potential Soil Cleanup Objectives were derived in accordance with
"Technical and Administrative Guidance Memorandum: Determination
of Soil Cleanup Objectives and Cleanup Levels”, HWR-94-4046,
NYSDEC, January 24, 1994. Unless otherwise indicated, the potential
soil cleanup objectives were calculated as follows:

Potential Soil Cleanup Objective = foc x Cw x koc x At where:

foc = soil organic carbon content (1.0%);

Cw = groundwater standard or guidance value (ug/L);

koc = partition coefficient between water and soil (mL /g);

At = attenuation factor (100).

Potential soil cleanup objective is for trans isomer.

The calculated soil cleanup objective exceeds the maximum value of
50,000 pg/kg for individual SVOCs (HWR-94-4046). The maximum
value of 50,000 pg/kg was, therefore, used as the soil cleanup objective
for these compounds.

The calculated soil cleanup objective exceeds the USEPA health based
level. The more stringent health based level was, therefore, used as
the soil cleanup objective for these compounds.

MDL = Method Detection Limit

Due to a lack of parameter information for this compound, the
maximum value of 50,000 pg/kg for individual SVOCs was used as the
soil cleanup objective in accordance with HWR-94-4046.



‘ gelof2

TABLE 34
5 POTENTIAL ACTION-SPECIFIC STANDARDS, CRITERIA AND GUIDELINES
LEICA INC.
CHEEKTOWAGA, NEW YORK
FEDERAL SCGs NEW YORK STATE SCGs
Activity Title Subtitle Citation Title Sudtitle Citation
Capping Standards for owners and operators of hazardous  Closure and post-closure care 40 CFR 264310 Hazardous waste treatment, storage and disposal - 6 NYCRR Subpart 3731
waste treatment, storage and disposal facilities Post-closure care and use of property 40 CFR 264.117(c) fadlity permitting requirements
Final status standards for owners and operators of - 6 NYCRR Subpart 373-2
hazardous waste treatment, storage and disposal
fadllities
Container Storage Standards for owners and operators of hazardous  Condition of containers 40CFR 264.171 Hazardous waste treatment, storage and disposal - 6 NYCRR Subpart 373-1
waste treatment, storege and disposal facilities Compatibility of waste with 40CFR 264.172 fadility permitting requirements ’
containers
Management of contatners 40CFR 264.173
Inspections 40CFR 264.174
Containment 40 CFR 264.175
Constuction of New Standards for owners and operators of hazardous  Design and operating requirements 40 CFR 264301 Hazardous waste treatment, storage and disposal - 6 NYCRR Subpart 373-1
Landfill on Site waste treatment, storage and disposal facilities Operation and maintenance 40 CFR 264 303-304 facility permitting requirements
Closure and post-closure care 40 CFR 264310
Groundwater protection 40 CFR 264.91-100
Discharge of Ti Administered permit progr The nationa) Establishing limitat dard 40CFR 12244 and mpl ion of NPDES progr - 6 NYCRR Parts 750-757
System Effluent poll discharge elimination system and other permit conditions State regulations in New York State
approved under Technical and Operations Guid Series - -
40CFR 131 Blending policy for use of sources of drinking water - NYSDOH PWS 68
’ Sections 308 and 307
Criteria and standards for the national poll Best 8 practi 40CFR125.100 °  Drinking water supplies - Parnt 5 of State Sanitary Code
discharge elimination progr Discharge to waters of the US. 40CFR 125.104 Use and protection of waters - 6 NYCRR Part 608
Sections 301, 302,
and 402
Guideli blishing test procedures for the Ientification of test procedures 40CFR136.14
analysis of poflutants and alternate test procedures
Efftuent guidelines and standards Organic chemicals plastics and 40CFR Part 414
synthetic fibres
General p gulations for existing Industrial p progr 40CFR4®@
and new sources of pollution requirements
Excavation Land disposal restrictions (also see Closure) Treatment standards 40 CFR 268 Hazardous waste treatment, storage and disposal - 6 NYCRR Subpart 376
(Subpart C) facility permitting requirements
Indneration Off Site Standards for owners and op of hazard Waste analysl 40 CFR 264.341
waste storage and disposal facllities
Land Treatment Standards for owners and op of hazard Tre progr 40CFR 264271 Hazardous waste treatment, storage and disposal - 6 NYCRR Subpart 373-1
‘waste tr t, storage and disposal facilities Design and operating requirements 40 CFR 264.273 fadlity permitting requirements
Unsaturated zone monitoring 40 CFR 264.278 New York air pollution control regulations General provisions 6 NYCRR Part 200
Special requirements for ignitable 40 CFR 264.281 Permits and certificates 6 NYCRR Part 201
or reactive waste General prohibitions 6 NYCRR Part 211
General process emission sources 6 NYCRR Part 212
Alr Quality Standards 6 NYCRR Part 257
Placement of Waste in Land disposal restrictions Treatment standards 40CFR268 . Hazardous waste treatment, storage and disposal - 6 NYCRR Subpart 373-1
Land Disposal Unit facility permitting requirements \

(subpangf:) \

)

vave




Activity

Surface Water Control

Treatment {in a unit)

Treatment (when waste
will be land disposed)

Waste Pile

Qlosure with Waste
in Place

Closure of Land
Treatment Units

Transporting
Hazardous Waste Off
Site .

Project Requiring Permits

A NE )

TABLE 34
POTENTIAL ACTION-SPECIFIC STANDARDS, CRITERIA AND GUIDELINES
LEICA INC. :
CHEEKTOWAGA, NEW YORK
FEDERAL SCGs NEW YORK STATE SCGs
Title Subtitle Citation Title Subtitle Citation
Standards for owners and operators of hazardous  Design and operating requirements 40 CFR 264.251(c){d)  Hazardous waste treatment, storage and disposal - 6 NYCRR Subpart 373-1
waste treatment, storage and disposal facilities for waste piles fadility permitting requirements 6 NYCRR Part 701 and Part 708
Design and operating requirements 40 CFR 264.273(c){d) N
for land treatment
Design and operating requirements 40 CFR 264.301(c){d)
for landfills
Standards for owners and operators of hazardous  Design and operating requirements 40 CFR 264.251 Hazardous waste treatment, storage and disposal - 6 NYCRR Subpart 373-1
waste treatment, storage and disposal fadilities for waste piles facility permitting requirements
Design and operating requirements 40 CFR 265373 Interim status standards for owners and operators - 6 NYCRR Subpart 3733
for thermal treatment units of hazardous waste facilities
Design and operating requirements 40 CFR 264.601 New York air pollution control regulations General provisions 6 NYCRR Part 200
for miscellaneous treatment units Permits and certificates 6 NYCRR Part 201
National Ambient Air Quality 40 CFR 50 General prohibitions 6 NYCRR Part 211
Standards General process emission sources 6 NYCRR Part 212
Alr Quality Standards 6 NYCRR Part 257
Land disposal restrictions Identification of waste 40 CFR 268.10-12 Hazardous waste treatment, storage and disposal - 6 NYCRR Subpart 373-1
Treatment Standards Waste 40 CFR 268 (Subpart C) fadility permitting requirements
Specific prohibitions - Salvent 40CFR 26830 Interim status standards for owners and operators - 6 NYCRR Subpert 3733
wastes RCRA Sections 3004  of hazardous waste facilities
@) ()3
42 USC 6924 (d) (3),
@@
Standards for owners and operators of hazardous  Design and operating requirements 40 CFR 264.251 New York air pollution control regulations General provisions 6 NYCRR Part 200
‘waste treatment, storage and disposal facilities Permits and certificates 6 NYCRR Part 201
General prohibitions 6NYCRR Part 211
General process amission sources 6 NYCRR Part 12 -
Hazardous waste treatment, storage and disposal - 6 NYCRR Subpart 373-1
fadlity permitting requirements
Interim status standards for owners and operators - 6 NYCRR Subpart 3733
of hazardous waste facilities
Standards for owners and operators of hazardous  Closure and post-dosure care 40 CFR 264.258
waste treatment, storage and disposal facilities
Post-closure care and groundwater 40 CFR 264310
monitoring
Standards for owners and operators of hazardous  Closure of land treatment units 40 CFR 264.280 Final status standoards for owners and operators - 6 NYCRR Subpart 373-2
waste storage and disposal facilities of hazardous waste facilities
Standards applicable to p of - 40CFR 263 Waste transport permits - 6 NYCRR Part 364
hazardous waste Hazardous waste manifest system snd related - 6NYCRR Part 372
dards for g p and
fadlities
. NYS Uniform Procedures . - 6 NYCRR Part 621

ge 20f2




General Response Actions

1. No Action

2. Limited Action

3. Physical Containment Action

4. Insitu Treatment Action

CRA 3967 (8)

b)

Page 1 of 2
TABLE 4.1
IDENTIFICATION OF POTENTIAL :
GENERAL REMEDIAL RESPONSE ACTIONS,
TECHNOLOGIES AND PROCESS OPTIONS - SOILS
LEICA INC.
CHEEKTOWAGA, NEW YORK
Remedial Technologies * Process Options
Institutional Controls" i) Restricted Site Access and Limit Future Land Use
Capping i) Soil Cap Meeting Standards for a Sanitary Landfill
ii) RCRA Cap
iil) Asphalt Cap
Chemical Fixation/Stabilization In-place i) Chemical
ii) Physical
Biological i) Biological
' ii) Bioventing
Physical i) Vapor Extraction

ii) Vapor Extraction with Air Sparging
iii) Soil Flushing :
iv) Passive Adsorption
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TABLE 4.1
IDENTIFICATION OF POTENTIAL
GENERAL REMEDIAL RESPONSE ACTIONS,
TECHNOLOGIES AND PROCESS OPTIONS - SOILS
LEICA INC.
CHEEKTOWAGA, NEW YORK
General Response Actions 'Remedial Technologies Process Options
| 5. Removal/Treatment Action a) On-Site Physical i) Soil Vapor Extraction/Bioremediation
ii) Low Temperature Thermal Desorption
iii) Mobile Incineration
iv) Soil Washing
v) Mechanical Volatilization
b) On-Site Chemical i) Solvent Extraction
c) On-Site Biological i) Biologiéal
! d) Off-Site Physical . i) Incineration
‘ 6. Removal/Disposal Action a) On-Site Disposal i) Landfilling
b) Off-Site Disposal . . i) Landfilling - Hazardous Waste Disposal Site

- Non-Hazardous Waste Disposal Site

CRA 3967 (8)




General Response Actions

1. No Action

2. Limited Action

3. Physical Containment Action

CRA 3967 (8)

TABLE 4.2

PRELIMINARY SCREENING OF REMEDIAL RESPONSE ACTIONS AND
TECHNOLOGIES - SOILS
LEICA INC.
CHEEKTOWAGA, NEW YORK

Remedial Technology/Process Option Screening Comments

- - required by the NCP

- acceptable risk identified in Risk
Assessment for direct contact with
soils ,

- will not change existing conditions

- soils with concentrations
exceeding potential cleanup goals
will remain at the Site.

a) Restricted Access and - will minimize potential
Institutional Controls future contact with chemicals
in soils
- soils with concentrations
exceeding potential cleanup goals
will remain at the Site.

a) Capping ‘ - will minimize potential contact

with chemicals in surface soil
(dermal contact and air pathways)

- reduce infiltration and hence
chemical loading to the groundwater

- soils with concentrations exceeding
potential cleanup goals will remain
at the Site. '

- areas with subsurface soil concentrations
exceeding cleanup criteria are currently
covered by asphalt cover.

Page 1 of 7

Recommendations

retained for
further
evaluation

retained for
further
evaluation

retained for
further
evaluation



General Response Actions

Physical Containment Action
(cont'd)

In Situ Treatment Action

CRA 3967 (8)

Page 2 of 7
TABLE 4.2
PRELIMINARY SCREENING OF REMEDIAL RESPONSE ACTIONS AND
TECHNOLOGIES - SOILS
LEICA INC.
CHEEKTOWAGA, NEW YORK
Remedial Technology/Process Option Screening Comments Recommendations
b) Chemical Fixation/Stabilization - will reduce mobility of some chemicals - eliminated
In-place in soils ‘ from further
- not suitable for some chemicals in soil evaluation
- expensive and difficult to implement
- benefits obtained do not warrant the
high cost of this relatively unreliable
technology.
a) Biological :
- Biological Treatment - chlorinated solvents such as - retained
: trichloroethene are difficult ' for further
to treat evaluation
- will decrease time required to
potentially achieve groundwater
SCGs for some compounds.
- technically feasible but may be
difficult to implement due to low
permeability of soils and
heterogeneous distribution.
- Bioventing : - will decrease time required to - retained
potentially achieve groundwater for further
SCGs ] evaluation

- technically feasible

- readily implemented with
vacuum extraction

- more effective than simple
biological treatment

- not effective for low permeability
soils (lake sediment layer)

- not effective for saturated soils
(sandy zone soils)



General Response Actions

4. In Situ Treatment Action
(cont'd)

CRA 3967 (8)

TABLE 4.2

PRELIMINARY SCREENING OF REMEDIAL RESPONSE ACTIONS AND
TECHNOLOGIES - SOILS

LEICA INC.

CHEEKTOWAGA, NEW YORK

Remedial Technology/Process O