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

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

letter. . - File spillfile  .pdf

report, hw907020 7008 04-2 SupPleménil _pdf
Zemeo | Bl /N\/f/gﬂgm”{o(\s

Project Site numbers will be proceeded by the following:

Municipal Brownfields - b
Superfund - hw

Spills - sp

ERP -¢

VCP - v

BCP-¢

non-releasable - put .nf.pdf
Example: letter.sp9875693.1998-01 .Filespilifile.nf.pdf



7

W
s

SUPPLEMENTAL REMEDIAL INVESTIGATION
REPORT/FOCUSED FEASIBILITY STUDY

Former Dowcraft Corporation
Falconer, New York

Site Code #907020

PRINTED ON:

SEPTEMBER 21, 2000







SUPPLEMENTAL REMEDIAL INVESTIGATION
REPORT/FOCUSED FEASIBILITY STUDY

~

Former Dowcraft Corporation
Falconer, New York

Site Code #907020 Project #5020 (10)




SUPPLEMENTAL REMEDIAL INVESTIGATION® -
REPORT/FOCUSED FEASIBILITY STUDY ...

Former Dowcraft Corporation

Falconer, New York

Site Code #907020

SEPTEMBER 2000

REF. NO. 5020 (10)
This report is printed on recycled paper.

Prepared By:

Conestoga-Rovers
& Associates

2055 Niagara Falls Boulevard
Niagara Falls, New York 14304

Office: (716) 297-6150
Fax.  (716)297-2265

Woridwide Engineering. Env.rormantat. Constructiorn, and IT Services



. " CERTIFICATION

I, Richard J. Snyder, a Registered Professional Engineer in the State of New York, certify
that the Feasibility Study presented in Section 10.0 of the report entitled "Supplemental
Remedial Investigation Report/Focuséd Feasibility Study, Former Dowcraft
Corporation, Falconer, New York", was performed in accordance with the Order on
Consent, Index No. BS-500-96-08.

Richard J. Snyder /DAE. «

Y Dﬁ/la/w

5020 (10) CONESTOGA-ROVERS & ASSOCIATES

o



TABLE OF CONTENTS

INTRODUCTION

1.1
1.2

PURPOSE OF THIS REPORT
REPORT ORGANIZATION

SITE DESCRIPTION/HISTORICAL REVIEW

21
2.2
2.3
2.4
241
242
243
244
245
246
2.4.7
248
249

2410
2411

PROPERTY LOCATION

HISTORY

PHYSICAL LAYOUT

SITE RECONNAISSANCE

GENERAL

PLANT EXTERIOR

ASBESTOS

LEAD PAINT

WASTE AND RECYCLABLE MATERIAL STORAGE ...
CHEMICALS USED WITHIN THE PLANT

DRAINAGE SYSTEMS AND DISCHARGE LOCATIONS
UNDERGROUND STORAGE TANKS

ELECTRIC TRANSFORMERS

BELOW GRADE PITS

UTILITY BEDDING MATERIALS

REGIONAL HYDROLOGY

3.1
3.2

REGIONAL SURFACE WATER AND DRAINAGE ...
REGIONAL GROUNDWATER

REGULATORY AGENCY INFORMATION

FIELD ACTIVITIES

5.1
5.2
521
522
523
524
525
53
531
532
5.4
541
54.2

SURFACE SOIL SAMPLING .....

SUBSURFACE EXPLORATION

GENERAL

BOREHOLES AND WELLS

DRYWELL SAMPLING

SUBSURFACE ANALYTICAL SOIL SAMPLING ..o
UTILITY EXCAVATIONS

WELL DEVELOPMENT AND GROUNDWATER SAMPLING ...............
WELL DEVELOPMENT

GROUNDWATER SAMPLING ..ottt e seea e
SOIL GAS AND ORGANIC VAPOR

SOIL GAS SURVEY

SCREENING MEASUREMENTS IN SOIL.....oiiviiiiii e

5020 (1C)

CONESTOGA-ROVERS & ASSOCIATES




TABLE OF CONTENTS

PHYSICAL TESTING
HYDRAULIC MONITORING
AQUIFER PUMPING TEST
PUMPING TEST SETUP
PUMPING TEST PROCEDURES

Ul U1 Ul U U
NN N oy

N =

SITE GEOLOGY AND HYDROGEOLOGY

6.1 GEOLOGY

6.1.1

6.1.2

6.1.3 SILT/CLAY

6.2 HYDROGEOLOGY

6.3 AQUIFER TESTING RESULTS

6.3.1 STEP DRAWDOWN TESTS

6.3.2 24-HOUR PUMPING TEST ON PW-2

6.3.3 DATA ANALYSIS

6.3.4 GROUNDWATER QUALITY DURING PUMPING TEST ...........ccciee
6.3.5 SUMMARY OF AQUIFER TESTING RESULTS ...

ANALYTICAL TEST RESULTS

7.1 SOIL GAS AND ORGANIC VAPOR

7.11 SOIL GAS SURVEY

712 SOIL VAPOR SCREENING

7.1.3 CONCLUSIONS

7.2 SOILS ANALYSES

721 SURFACE SOIL SAMPLES

7.2.2 DRYWELL SOIL SAMPLES

7.2.3 SUBSURFACE SOIL

7.2.4 CONCLUSIONS

7.3 GROUNDWATER

731 DEVELOPMENT OF COMPOUNDS OF CONCERN.....c.oecoivrericree
7311 INORGANIC PARAMETERS

7.3.1.2 ORGANIC PARAMETERS

7313 SUMMARY

732 NATURE AND EXTENT OF CONTAMINATION ...t
7.4 SURFACE WATER AND SEDIMENT

SUMMARY OF CONTAMINATION

INTERIM REMEDIAL MEASURES
9.1 GROUNDWATER EXTRACTION,
TREATMENT, AND DISCHARGE

CONESTOGA-ROVERS & ASSOCIATES




TABLE OF CONTENTS

9.2 IN SITU CHEMICAL OXIDATION
9.21 EVALUATION OF TREATMENT EFFECTIVENESS

FEASIBILITY STUDY
10.1 POTENTIAL STANDARDS, CRITERIA,

AND GUIDELINES
1011  TYPES AND APPLICABILITY
10111 CHEMICAL-SPECIFIC SCGs
10112 LOCATION-SPECIFIC SCGs
10113  ACTION-SPECIFIC SCGs
10.2 REMEDIAL ACTION GOALS AND OBJECTIVES ......oo oo veeeveveens
1021  REMEDIAL ACTION GOALS
1022  REMEDIAL ACTION OBJECTIVES
103 GENERAL RESPONSE ACTIONS AND

IDENTIFICATION OF REMEDIAL TECHNOLOGIES..............
10.3.1
10.3.2
1033
1034  CONTAINMENT TECHNOLOGIES
1035  COLLECTION TECHNOLOGIES
103.6  TREATMENT TECHNOLOGIES
1037  DISPOSAL
104 SCREENING OF REMEDIAL TECHNOLOGIES .....oovoroere oo
1041  GENERAL
1042  SCREENING OF REMEDIAL TECHNOLOGIES

AND PROCESS OPTIONS
105 DEVELOPMENT AND SCREENING OF REMEDIAL ALTERNATIVES60
1051  NO FURTHER ACTION
1052  INSTITUTIONAL CONTROLS AND MONITORING .. Y )
1053  CONTAINMENT, COLLECTION, AND ON-SITE TREATMENT.......... 64
10531 HYDRAULIC CONTAINMENT AND COLLECTION... oo 64
105311 EXTRACTION WELL SYSTEM 65
1053.12 GROUNDWATER EXTRACTION AND

INJECTION WELL SYSTEMS 67
10532 PHYSICAL CONTAINMENT AND COLLECTION .....ocooroerevecrerreerenrn. 69
1054  GROUNDWATER TREATMENT 73
1055  INSITU TREATMENT 74
10.5.5.1 74
10552  AIRSPARGING 75
10553 THERMAL TREATMENT (STEAM SPARGING)........ooicomrmrerecerroroennnnn 77
1056  RETAINED REMEDIAL ALTERNATIVES... .78
106 DETAILED ANALYSIS OF RETAINED REMEDIAL ALTERNATIVES. 78

5020 (10) CONESTOGA-ROVERS & ASSOCIATES




TABLE OF CONTENTS

Page
10.61 ALTERNATIVE 1 - NO FURTHER ACTION ..ot 79
10.6.1.1 DESCRIPTION cotveeteeotree ettt e sttt e et eaae e etaaa st cas e s iateenres st abs st bs s s st e n s s ianes 79
106.1.2 A E S S M EN T ooivi et iee it et es e e rssb s rasas s e e e r e s st et e s e e 80
10.6.2 ALTERNATIVE 2 - INSTITUTIONAL CONTROLS

AND MONITORING L. oottt e st at ettt a e e bree e 81
10.6.2.1 DESCRIPTION coueiee ittt tetete et e ettt e e e a e 81
10.6.2.2 AGSESSM E N T ettt e ettt a sttt b e e e e e 31
10.6.3 ALTERNATIVE 3 - EXTRACTION WELL SYSTEM
WITH ON-SITE GROUNDWATER TREATMENT ..., 83
10.6.3.1 DESCRIPTION ettt iettr e eih e ee i e es et bt sttt £ e s e st bbas s es e sesbenes 83
10.63.2 A GG ESSIMENT ittt et ee e e ca e er e e bt e et e e bttt e et b2 e e s e b e e e e e e e enraneaas 84
10.6.4 ALTERNATIVE 4 - IN SITU CHEMICAL OXIDATION ... 86
10.6.4.1 DESCRIPTION et ottt ettt ee et te e e er et e ee et e ettt e e e e e e s irbbaeee e e seannes 86
10.64.2 ACSESSIMENT ottt teeee et st e e e e e et it e e e e b e e eb et e et e e et b e e e e e e eab e aaeeeeennns 87
10.6.5 ALTERNATIVE 5 - INSITU AIRSPARGING ..o e 89
10.6.5.1 DESCRIPTION coiotitiitiiie e eeeiimr e eeviissr e et e s s taeaasbaaassantsse s snnesbenaesenssssenaeas 89
10.6.5.2 A S S E S S M E N T ittt e et e e et e et et e e e e am e e s e e e e e et e e v et e a e e eenanns 89
10.7 COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES.............. 91
10.71 OVERALL PROTECTION OF HUMAN
HEALTH AND THE ENVIRONMENT ... e 92
10.7.2 COMPLIANCE WITH SCGS wuiituiiitiiieii et et 92
10.7.2 REDUCTION OF TOXICITY, MOBILITY AND VOLUME ..ot .93
10.74 SHORT-TERM EFFECTIVENESS ...ttt 93
10.7.5 LONG-TERM EFFECTIVENESS AND PERMANENCE ... 94
10.7.6 IMPLEMENTABILITY ..ot e e cvrtiertiei i et et ceraae e evvaae e s e eeavbaeseeeeennnees 94
10.7.7 COST i et ieeeieiariieeeetaeeneeeteeeereererraarara—— b —————_ 95
11.0 CONCLUSIONS AND RECOMMENDATIONS . ... nr e eiree e e 96
LIST OF REFEREINCES ... o iitte et ivee sttt ae e steie et cat e s setbea s e e e sastnreeesamtetaesannsnetessenssraaesaannsnnnanseans 97

5020 (10) CONESTOGA-ROVERS 8 ASSOCIATES




FIGURE 2.1

FIGURE 2.2

FIGURE 2.3

FIGURE 24

FIGURE 2.5

FIGURE 3.1

FIGURE 3.2

FIGURE 5.1

FIGURE 5.2

FIGURE 6.1

FIGURE 6.2

FIGURE 6.3

FIGURE 6.4

FIGURE 6.5

FIGURE 6.6

FIGURE 7.1

FIGURE 7.2

FIGURE 7.3

FIGURE 91

FIGURE 9.2

LIST OF FIGURES
(Following Report)

SITE LOCATION MAP

SITE PLAN AND HISTORIC OPERATIONS
HISTORIC OCCUPANCY

WATER FLOW SCHEMATIC

LOCATIONS OF BELOW GRADE PITS AND TEST PITS
REGIONAL GROUNDWATER AQUIFER
REGIONAL GEOLOGIC CROSS-SECTIONS
SAMPLE LOCATIONS

SOIL GAS SAMPLE LOCATIONS
GEOLOGIC CROSS-SECTION KEY MAP
GEOLOGIC CROSS-SECTION A-A'
GEOLOGIC CROSS-SECTION B-B'

SAND AND GRAVEL UNIT POTENTIOMETRIC SURFACE CONTOURS-
FEBRUARY 1993

SAND AND GRAVEL UNIT POTENTIOMETRIC SURFACE CONTOURS-
DECEMBER 1999

SAND AND GRAVEL UNIT POTENTIOMETRIC SURFACE CONTOURS-
JUNE 2000

ESTIMATED LIMIT OF TCE PRESENCE
ESTIMATED LIMIT OF DCE PRESENCE

VINYL CHLORIDE CONCENTRATIONS

IMPACT OF GROUNDWATER EXTRACTION IRM

ADDITIONAL IRM INJECTION POINTS AND TREATMENT AREA

5020 (10)

CONESTOGA-ROVERS & ASSOCIATES




TABLE 2.1

TABLE 3.1

TABLE 4.1

TABLES.1

TABLES.2

TABLE6.1

TABLE 6.2

TABLE 6.3

TABLE 6.4

TABLE 7.1

TABLE 7.2

TABLE 7.3

TABLE 7.4

TABLE 7.5

TABLE 7.6

TABLE9.1

TABLE 101

TABLE 10.2

TABLE 10.3

TABLE 10.4

LIST OF TABLES
(Following Report)

1991 SUMMARY OF PLANT WATER DISCHARGE

DETAILS ON SELECTED PRIVATE WELLS

SUMMARY OF HISTORIC SPDES MONITORING

SAMPLING AND ANALYSIS SUMMARY

WELL INSTALLATION DETAILS

STRATIGRAPHIC SUMMARY

SUMMARY OF GRAIN SIZE DATA

SUMMARY OF WATER LEVEL ELEVATIONS

SUMMARY OF AQUIFER PUMPING TEST ANALYTICAL RESULTS

SUMMARY OF ORGANIC VAPOR READINGS
CONCENTRATIONS OF COMPOUNDS DETECTED IN SURFACE SOILS

CONCENTRATIONS OF COMPOUNDS DETECTED IN DRYWELL SOIL
SAMPLES

CONCENTRATIONS OF COMPOUNDS DETECTED IN SUBSURFACE
SOILS

SUMMARY OF COMPOUNDS DETECTED IN GROUNDWATER
SUMMARY OF COCs DETECTED IN GROUNDWATER

SUMMARY OF COCs DETECTED IN ADDITIONAL IRM MONITORING
POINTS

PRELIMINARY STATE STANDARDS, CRITERIA, AND GUIDELINES
WATER QUALITY CRITERIA FOR COMPOUNDS OF CONCERN
POTENTIAL RESPONSE ACTIONS AND REMEDIAL TECHNOLOGIES

RESULTS OF INITIAL SCREENING OF REMEDIAL TECHNOLOGIES

5020 (10)

CONESTOGA-ROVERS & ASSOCIATES




LIST OF TABLES
(Following Report)

TABLE 10.5 INITIAL SCREENING OF POTENTIAL ALTERNATIVES

TABLE 10.6 SUMMARY OF DEVELOPMENT AND SCREENING OF REMEDIAL
ALTERNATIVES

TABLE 10.7 COST ANALYSIS SUMMARY -~ ALTERNATIVE NO. 1

TABLE 10.8 COST ANALYSIS SUMMARY - ALTERNATIVE NO. 2

TABLE 10.9 COST ANALYSIS SUMMARY - ALTERNATIVE NO. 3

TABLE 10.10 COST ANALYSIS SUMMARY - ALTERNATIVE NO. 4
TABLE 10.11 COST ANALYSIS SUMMARY - ALTERNATIVE NO. 5

TABLE 10.12 RANKING OF REMEDIAL ALTERNATIVES

5020 (10) CONESTOGA-ROVERS & ASSOCIATES




. LIST OF APPENDICES
(Following Report)
APPENDIX A SITE RECONNAISSANCE PHOTOGRAPHS
APPENDIX B BUILDING FLOOR PLANS
APPENDIXC OFF-SITE WELL LOGS
APPENDIXD INFORMATION REQUEST RESPONSES

APPENDIX E BORING AND TEST PIT LOGS AND WELL INSTALLATION
DIAGRAMS

APPENDIXF SITE SURVEY DATA
APPENDIX G WELL DEVELOPMENT RECORDS
APPENDIXH GROUNDWATER PURGING AND SAMPLING INFORMATION
APPENDIXI SOILS PHYSICAL TESTING DATA
. APPENDIX] AQUIFER PUMPING TEST RESULTS

APPENDIXK ANALYTICAL TEST RESULTS 1990-1993 AND ANALYTICAL DATA
ASSESSMENT AND VALIDATION REPORTS 1997-2000

APPENDIXL SOIL GAS SURVEY REPORT
APPENDIXM ADDITIONAL IRM MEMORANDA

APPENDIX N COST ESTIMATE BACKUP

5020 (10) CONESTOGA-ROVERS & ASSOCIATES



1.0

INTRODUCTION

The Dowcraft Corporation Facility {Dowcraft) on South Dow Street in Faiconer, New
York (Facility) was the subject of environmental investigations in the early 1990s. The
results of the investigations were presented in August 1991 in the report entitled
"Environmental Investigation - Dowcraft Corporation” and the April 1993 report entitled
'"Remediation Plan for the Dowcraft Corporation Site'. Both reports were prepared by
Empire Soils Investigations, Inc. (ESI). The investigations identified the presence of
trichloroethene (TCE) in groundwater beneath the Site. As a follow up to this finding, in
1994 Dowcraft proceeded with an Interim Remedial Measure ((RM) consisting of a
pump and treat system to address the TCE presence.

Subsequent to the completion of the Site investigation and IRM, the New York State
Department of Environmental Conservation (NYSDEC) requested that Dowcraft coliect
additional investigative data to meet the substantive requirements of a Remedial
Investigation/Feasibility Study (RI/FS). The "Supplemental RI/FS Documentation
Work Plan" was subsequently developed and wa’sfﬁimﬁfd\;;&‘b‘y__ﬁ\’smﬁly 2,
1999. The additional investigative activities associated with the supplemental data
collection program began in May 1998, prior to the approval of the Work Plan, and were
completed June 9, 2000.

Concurrently with the development of the Work Plan and completion of Site

investigative activities, Dowcraft and the NYSDEC negotiated an Order on Consent.
The Order on Consent was completed and signed March 15, 2000.

1.1 PURPOSE OF THIS REPORT

The purpose of this report is to summarize the Site background and various
investigative activities, characterize the Site, identify potential sources of contamination,
and evaluate the potential for Site-related contaminants to impact human and
environmental receptors.

The information presented in the ESI reports and the results of the supplemental
investigation have been compiled and are presented in this report. The contents of the
ESI reports were used as the basis of this report and were supplemented as necessary to
address the deficiencies identified by NYSDEC, namely:

i) Identification of Chemicals of Concern (COCs);
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ii)

iii)

iv)

vi)

vii)

Identification of Current Conditions and Areal and Vertical Extents of
Contamination in Groundwater and Soil;

Identification of Groundwater Quality at Depth;

Identification of Site Impact on Surface Water and Sediment Quality;
Potential for Groundwater Flow Beneath the Chadakoin River;
Review of Potential Preferential Pathways of Groundwater Migration;

Evaluation of Potential Sources of Contamination;

vili)  Provision of Data on the Operating IRM; and

ix)

1.2

Regional Information on Groundwater.

REPORT ORGANIZATION

This Supplemental Remedial Investigation Report/Focussed Feasibility Study is

organized as follows:

Section 1 - Introduction: The project background, purpose of this report, and report
organization are described in Section 1;

Section 2 - Site Description/Historical Review: Descriptions of the Site location,
layout, and specific physical features are presented in Section 2;

Section 3 - Regional Groundwater: A brief description of the regional aquifer and
wells in the vicinity of the Site is presented in Section 3;

Section 4 - Regulatory Agency Information: The regulatory agency information
(i.e., permits, underground storage tanks [USTs}, etc.) obtained during the initial Site
investigation is presented in Section 4;

Section 5 - Field Activities: Descriptions of the field activities associated with the Site
investigations are presented in Section 5;

Section 6 - Site Geology and Hydrogeology: The characterization of the Site geology
and hydrogeology are presented in Section 6;

Section 7 - Analytical Test Results: The analytical data collected during the Site
investigations are presented in Section 7. Descriptions of the extent of presence of
the COCs in each environmental media investigated are also presented in Section 7;

Section 8 - Summary of Contamination: A summary of the nature and extent of
chemical presence at the Site is presented in Section 8;
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. e Section 9 - Interim Remedial Measures: Descriptions of the IRMs implemented at the
Site and the effectiveness of each are presented in Section 9;
o Section 10 - Feasibility Study: The Site Feasibility Study is presented in Section 10;
and
e Section 11 - Conclusions and Recommendations: Conclusions regarding the nature

and extent of COCs present at the Site and an overview of the recommended
remedial action are presented in Section 11.
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SITE DESCRIPTION/HISTORICAL REVIEW

The following presents the Site description and historical review prepared by ESI and
updated to reflect the current inactive status of the Facility.

2.1 PROPERTY LOCATION

The Dowcraft property is located at 65 South Dow Street, Falconer, New York. The
location of the Site is shown on Figure 2.1. Based on the Chautauqua County tax maps,
the Dowcraft property covered approximately 2.2 acres. The section, block, and lot
number which identifies the property is 104-12-2.

The Dowcraft property is bounded to the north and east by the Jamestown Container
Corporation (JCC) property and to the south by property formerly owned by Conrait
Railroad. Norfolk Southern Railroad assumed control of this rail line June 1, 1999.
South Dow Street is directly west of the property with Niagara Mohawk property
located across South Dow Street to the west. The Site investigation included work
conducted on the JCC property and in the Chadakoin River which borders the JCC
property on the north. A Site Plan is shown on Figure 2.2.

The Dowcraft and JCC properties are referred to collectively in this report as "the Site".
The Site occupies approximately 18 acres.

2.2 HISTORY

Information on the Site history was obtained from the Chautauqua County Department
of Planning and Development, Chautauqua County Clerk's Office, Town of Ellicott
Historian, historical aerial photographs, and inspection of available historical maps.

The Town of Ellicott Historian, Chautauqua County Department of Planning and
Development, and Chautauqua County Clerk’s Otfice informed ESI that the subject
property was vacant until the late 1890s. According to Ms. Chris Lyon, the Town of
Ellicott Historian, the first form of development on the subject property was a woolen
mill. Ms. Lyon could not specify an exact year; however, she did indicate that the mill
opened in the early 1900s. Potential environmental concerns associated with woolen
mills include contamination from alkaline solutions, acids, sclvents, oils, and chromium.
In 1939, the woolen mill was reportedly converted to a factory which manufactured steel
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partitions. The former woolen mill was owned by the Odsonia Corporation in 1939. A
second deed was recorded in 1962; however, no change in ownership occurred. In 1986
the deed was transferred to Dowcraft Corporation. The manufacture of steel partitions
for offices and the telecommunications industry continued until the Facility was closed
in 1999. The property on which the Facility was located is still owned by Dowcraft;
however, a sale is pending and the majority of the Facility building has been
demolished.

The Town of Ellicott Assessor's Office reported to ESI that the original Facility building
was built in the period between 1890 and 1900. Construction of additions occurred in
1943, 1948, 1964, 1967, 1978, and 1984. The Facility additions, years of construction, and
historic operations are shown on Figure 2.2.

A review of historic aerial photographs (1948, 1956, 1961, 1971, 1977, 1983, 1989) from
the Chautauqua County Department of Planning and Development generally
substantiates the above information.

Research into past operating practices at the Dowcraft and adjacent faciliies was
conducted by Dowcraft Corporation personnel concurrentlty with the Phasell
Environmental Site Assessment (ESA). The information gathered was limited to
discussions with past and present employees and a drawing of the subject property from
the 1940s. Dowcraft Corporation management conducted an interview with a former
employee, Mr. Robert C. Johnson, in an effort to learn more about past practices at the
Dowcraft plant. Mr. Johnson worked at the subject property from 1935 to 1941 and from
1946 to 1981. Mr. Johnson informed Dowcraft that a TCE vapor degreaser was installed
in 1948 when the boiler room was moved. Virgin TCE and TCE sludge were stored in
the area of the 1978 addition. Mz. Johnson could not recall any spills of TCE product or
sludge during his employment at the plant. A septic tank was also reported to be
located in the area of the 1978 addition. -

The adjacent property presently occupied by JCC was formerly occupied by companies
named 'Chemetal" and "Poirier & Mclane". The areas in which these companies
operated are shown on Figure 2.3. The date of the drawing shown on Figure 2.3 is
unknown; however, a comparison of this figure to the Site Plan shown on Figure 2.2
suggests that it was prepared prior to the construction of the '1946 addition". Other
information reported by ESI indicates that the JCC plant was constructed around the
turn of the century. JCC manufactures cardboard boxes and related paper packaging
products.

5020 (10}
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ESI contacted the Chautaugua County Tax Assessor's office regarding any records on a
former business under the name of Chemetal. There was no record of a company under
the Chemetal name according to the Tax Assessor; however, businesses were not
required to register during that period. Mr. Johnson indicated the Chemetal Company
produced metal caskets during World War Il. This information is significant in that
most metal fabrication businesses during that period used TCE vapor degreaser units as
part of the manufacturing operations. Therefore, the potential for TCE contamination
from the Jamestown Container property {former Chemetal property) exists.

Mr. Charles Jewell of ESI also interviewed a current Dowcraft employee regarding
former disposal practices of the JCC plant. The information gathered from the interview
indicated that there was periodic dumping of aqueous waste in the access road between
the two plants some time ago. The doorway where the alleged wastewater disposal had
been observed has been bricked up since that time. The significance of the observed
disposal from the JCC property is that the former doorway is within the limit of the TCE
plume and in very close proximity to groundwater monitoring well ESI-2 in which TCE
has been detected at concentrations up to 3,100 micrograms per liter (ug/L).

2.3 PHYSICAL LAYOUT

The Dowcraft property contained a metal fabrication plant with associated office and
parking areas.

The topography of the Site slopes slightly from south southwest to north northeast.
Ground surface elevations surveyed in May and june 2000 show that the difference in
elevation across the Site is approximately 3.4 feet, from 1266.4 at monitoring well ES}-9
to approximately 1263.0 at the southeast corner of the JCC building. The Chadakoin
River is the nearest major natural water body with the southern banks of the river
located on the northern edge of the Site.

The tracks on the railroad property to the south lie on a slag-covered easement which is
approximately 5 feet higher than the Dowcraft property.

24 SITE RECONNAISSANCE

The following presents a description of the Facility as observed by ESI in 1990. With the
exception of the 1963 addition (see Figure 2.2}, the Facility was demolished in the fall of
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1999 and all concrete floors were removed. The area of demolition was temporarily
covered with gravel and, with the exception of the property adjacent to the alley which
is used as a driveway, is presently not used.

2.4.1 GENERAL

A Site walkover was conducted on September 12, 1990, by an ES! Environmental
Engineer and Senior Environmental Engineer. An ESI Environmental Engineer returned
for second and third visits on September 20 and October 2, 1990, to obtain additional
information. The purposes of the visits were to: a} observe current conditions at the
Facility pertaining to potential environmental concerns; b) observe the uses of the
adjacent properties; and c) confirm information gathered during the historical search.

Representative photographs of specific operating areas were presented in the ESI report
and, for reference purposes, are copied in Appendix A. Mr. Waiter Barker and
Mr. Charles Jewell, representing the Dowcraft Corporation, accompanied the ESI staff
during the Site visits. Mr. Barker and Mr. Jewell provided information on the physicat
operation of the plant and manufacturing processes.

At the time of the reconnaissance, the Facility building consisted of a number of
additions constructed at different times as indicated on the plant floor plans of the first
and second floors shown on Drawing Nos. 3, 4, and 5 contained in Appendix B. The
plant additions were interconnected and had poured concrete floors on the first fioor.
The original building and 1943 and 1948 additions consisted of brick walls and wooden
joists. The later additions (1964, 1966, 1967, 1978, and 1984} were constructed with
cinder block walls and steel beam supports. Roofing materials were not inspected as
part of the Phase I ESA.

242 PLANT EXTERIOR

The Dowcraft property contained the Dowcraft Corporation manufacturing plant and
offices with an asphaltic concrete parking lot and access road leading to the rear of the
building. Grass-type vegetation (weeds) was present along the south side of the plant
and parking lot. Eight large empty bin type structures were also observed along the
south side of the building directly adjacent to the railroad property. An abandoned
section of track apparently provided access to the bins from the railroad. These bins
were probably used for bulk storage of coal or other bulk materials the plant may have
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historically used. A solid waste trash compactor was located directly north of the 1984
addition. Waste and recyclable material storage areas were also noted to be present
during the Site walkover and are discussed in Section 2.4.5.

243 ASBESTOS

The interior of the plant was inspected to determine the potential for presence of friable
asbestos-containing thermal insulation. Suspected asbestos thermal insulation was
observed in the 1966 expansicn area. In total, there was approximately 100 linear feet of
suspected asbestos insulation in this portion of the plant. The asbestos was
subsequently removed in accordance with the applicable State and Federal reguiations.

244 LEAD PAINT

ESI noted that painted surfaces within the building may have contained lead-based
paint. Sampling or testing of paint for lead was not performed.

245 WASTE AND RECYCLABLE MATERIAL STORAGE

A number of areas used for waste and recyclable material storage were observed during
the Site walkovers. The recyclable materials consisted of various types of metal used
during the manufacturing and finishing of Dowecraft products. Small metal particles
were collected using cyclone particle - collectors (refer to photograph No.1 in
Appendix A). Medium sized metal scraps generated during fabrication were stored
with small metal particles on the north side (exterior) of the building in 55-gatlon drums
(refer to photograph No. 2). Larger scrap metal pieces generated in the metal shop were
stored in three dumpsters located outside the southwest corner of the building (refer to
photograph No. 3).

A phosphatizer was used for cleaning and etching metal during the manufacturing
process. Phosphatizer sludge was generated, pericdically removed, and stored in
55-gallon drums in the phosphatizer room prior to disposal. Dowecraft personnel
reported that approximately four 55-gallon drums of phosphatizer sludge were
disposed of annually. This siudge was tested by Dowcraft and reportedly found to be
non-hazardous.
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A below-grade TCE vapor degreaser {degreaser pit) was located in the southeast corner
of the first floor of the original building (refer to photograph No. 7). At the time of the
walkovers (1990), the spent TCE sludge bottoms were typically pumped mto a 55-galion
drum and stored in the vicinity of the degreaser pit (refer to photograph No. 8).
According to Dowcraft, the spent TCE sludge was then transported off-Site for proper
disposal. A roof vent was observed above the vapor degreaser unit which served as an
exhaust system for TCE vapors. A sump was located beneath the vapor degreaser. No
water was observed in the degreaser pit during the Site visit. Dowcraft reported to ESI
that the degreaser pit was sealed with cement.

li

24.6 CHEMICALS USED WITHIN THE PLANT

Due to the type of manufacturing process utilized at the Dowcraft plant, a large number
of chemicals were stored within the plant. The mixing room located on the second floor
of the 1966 addition is where the majority of chemicals were stored. A significant
portion of the mixing room floor space was used for storage of 1, 5, and 55-gailon
containers of paint and paint-related solvents (refer to photograph No. 9). At the time of
the Site reconnaissance, a system was in piace to ground the open 55-gallon drums and
reduce static electricity buildup. This system was subsequently removed. Precautions
for fire and explosion hazards such as explosion-proof wiring, an exhaust fan, and a
scupper floor drain (refer to photograph No. 10) were also apparent in the mixing room.

Two exterior trailers located on the north side of the building were utilized for bulk
storage of 55-gallon drums of paint, adhesives, gum cleaner, and reducer used in the
manufacturing processes (refer to photograph No. 11). The trailers were vented with
wind driven turbines.

Chemicals used for the boiler or compressor were observed in the boiler room.
Phosphatizer chemical storage was located adjacent to the phosphatizer in the same
room. Seven 55-gallon drums of TCE were observed in the same vicinity as the vapor
degreaser (refer to photograph No. 8). Paint and adhesive storage was also noted to be
present in the areas used for painting. Adhesive storage was observed in the assembly
regions of the second and third floors (refer to photograph No.12). Several other
chemicals were stored in the plant; however, a detailed itemization of ail the chemicals
present was beyond the scope of the ESI assessment. NYSDEC files reported annual
consumption of toluene, xylene, and TCE to be 16109, 36582, and 40656 pounds,

respectively.

—
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2.4.7 DRAINAGE SYSTEMS AND DISCHARGE LOCATIONS

The Facility had four discharge locations associated with the manufacturing operations
and stormwater removal. The sanitary collection system was designed to store the
sanitary wastewater in a tank near the west end of the building. Periodically, the
sanitary wastewater was pumped into the sanitary sewer system. Both the Jamestown
and Falconer utilities departments were contacted in January 2000 to request copies of
drawings showing public utilities which cross the Site. The only drawing obtained was
dated September 19, 1974. This drawing showed a proposed sanitary sewer which was
to service the Facility from South Dow Street. Conestoga-Rovers & Associates (CRA)
was informed that the sanitary sewer was installed as proposed. The mnvert elevation of
the sewer at the on-Site manhole is shown on the drawing as 1260.575 feet National
Geodetic Vertical Datum (NGVD). This is approximately 6.6 feet below ground surface
(BGS) and approximately 4 feet above the water table surface. The depth of the sanitary
sewer relative to the ground surface and groundwater elevations is shown on Figure 6.2.
Field activities performed during the Facility demolition and subsequent construction in
late 1999 and early 2000 confirmed that the sewer was installed approximately along the
alignment shown on the drawing and on Figure 2.2.

The plant process water and storm water were discharged to the Chadakoin River and
five drywells located in and around the plant. At the time of the ESI inspection, two
drywells had reportedly been abandoned. At that time, plant and stormwaters were
discharged into the Chadakoin River (Outfall 002) and to drywells 004, 005, and 007.
The locations of Outfall 002 and the three existing drywells are shown on Figure 5.1.
Company-provided listings of outfalls, daily discharge volumes, and composition of
discharge water are presented in Table 2.1 and Figure 2.4.

Outfall 002 is a pipe which traverses under the JCC plant and discharges into the
Chadakoin River. At the time of the ESI inspection, the scupper drain, located at the
doorway to the mixing room, drained to the mixing room roof drains which were tied in
to drywell 004. The scupper drain was subsequently rerouted to a closed piping system
to eliminate the potential for a spill to reach the drywell. Mr. Barker indicated to ESI
that the majority of roof drains were plumbed into Qutfall 002. This drainage pattern
was verified by NYSDEC files.

Drywells 004 and 005 were located directly outside the north wall of the phosphatizer
room and inside the phosphatizer room, respectively (refer to photograph No. 15).
Drywell 007 was not located during the Site walkover but was reportedly near the north
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end of the metal shop. Drywell 007 was uncovered during the facility demolition in
November 1999.

248 UNDERGROUND STORAGE TANKS

One UST with pump and nozzle was reported to be located approximately 100-feet east
of the Dowcraft property on the JCC property (refer to photograph No.13). The
locations of the tank and former fuel pump are shown on Figure 2.2. The fill pipe to the
UST was observed to be painted yellow. According to regulations pertaining to USTs,
yellow markings on the fill pipe indicate diesel fuel storage. The condition of the tank (if
present) could not be determined during the site visit. Information provided by the
NYSDEC regarding a petroleum bulk storage tank registered on the JCC property
directly east of the subject property is shown below:

PBS#: 004324

Application Received: 3/10/86

Registration Date: 5/23/86

Facility Status: Active

Name: Jamestown Container Corporation

Address: 14 Dening Drive, Falconer, New York 14733

The condition of the UST was not determined as part of the scope of services; however,
any underground spills or leaks detected by the NYSDEC would have been made
known to ESI through the Freedom of Information Act. According to Dowcraft
Corporation personnel, the UST was removed in approximately 1991. No other USTs
were identified by ESI.

In 1999, during the Facility demolition program, an apparent fill pipe was uncovered at
the west end of the original building, near drywell 007. At that tme, the demolition
contractor reported that he had been informed by Dowcraft personnet that this was the
location of a 1,500-gallon UST. Neither the former use or status of the tank was known
by the personnel providing the description; however, the location is apparently in the
vicinity of the '"sanitary sewer wet well" shown on Figure 2.2 and described in
Section 2.4.7.
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249 ELECTRIC TRANSFORMERS

Two pole-mounted electric transformers were observed on the JCC property near the
northwest corner of the Site (refer to photograph No. 14). Although the transformers
appeared to be rather old, no leakage from the casing was apparent. One dry electric
transformer was also located just outside the west end of the Dowcraft plant. Dry
transformers do not contain polychlorinated biphenyl (PCB) oils. At the time of the ESI
inspection, the Niagara Mohawk property located directly west of the Site {across South
Dow Street) was apparently being used to store transformers.

2.4.10 BELOW GRADE PITS

In November 1999, during the facility demolition and Site regrading, three pits were
uncovered adjacent to the degreaser pit described in Section24.5. These pits were
beneath the floor slab of the original building and their presence was unknown to
Dowcraft.

Two of the pits were located east of the degreaser pit. Each of these pits were
approximately 4 feet by 7 feet by 4 feet deep and were constructed of brick. One pit,
approximately 2.5 feet by 14.5 feet by 4 feet deep, was located north of the degreaser pit.
This pit was either of concrete construction or was lined with concrete. The walls
between pits and the perimeter wall were all approximately 1-foot thick and were either
brick or concrete. The layout of the pits is shown on Figure 2.5.

2411 UTILITY BEDDING MATERIALS

In May 2000, as part of the Supplemental Remedial Investigation (SR1), a test trench was
excavated adjacent to Outfall 002. The purpose of the excavation was to determine the
characteristics of the bedding materials and evaluate whether utility installations would

act as preferential pathways for contaminant migration.

The bedding materials encountered in the test trench were consistent with the
surrounding soils, sand gravel with some silt. The test trench exposed the outfall pipe
and there was no evidence of odor or staining in the soils at the bottom of the
excavation. Photoionization detector (PID) readings were equal to background. The
invert of the outfall at the test trench was approximately 4.5 feet BGS, or approximately
5 feet above the water table surface.
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3.0

REGIONAL HYDROLOGY

The primary source of information regarding regional groundwater is the publication
entitled "Ground Water Resources of the Jamestown Area, New York with Emphasis on
the Hydrology of the Major Stream Valleys" {1966). This publication was prepared by
the United States Geologic Survey (USGS) in cooperation with the City of Jamestown
and the New York Water Resources Commission.

3.1 REGIONAL SURFACE WATER AND DRAINAGE

The Chadakoin River flows northeast from Chautauqua Lake and joins Cassadaga Creek
approximately 1.5 miles northeast of the Site. The water then flows southeast to
Conewango Creek. Cross-section A-A' on Figure 3.2 represents a north-south section
crossing the Cassadaga Creek valley near the junction of Cassadaga Creek and the
Chadakoin River.

Review of the regional topography shown on Figure 2.1 and the USGS report shows that
regionally the discharge point for shallow groundwater is the Chadakoin River. [NEED
TO RESEARCH FURTHER AND EXPAND.}

The southern end (right-hand side) of cross-section B-B' on Figure 3.2 iltustrates the
cross-section across the Chadakoin River near the Site.

The cross-sections show that the soils consist of sand and sand and gravel interbedded
with silt and clay.

3.2 REGIONAL GROUNDWATER

The availability of groundwater in the Cassadaga Creek/Chadakoin River Valley is
dependent upon the areal extent of the permeable materials, their stratigraphic
relationships, and the relative location of groundwater recharge and discharge zones.
The topography and surface water drainage determine to a large extent the direction of
groundwater movement through these permeable sediments {Crain1966). The
topography of the Chadakoin River Valley in the vicinity of the Site ranges from
approximately 1,500 feet above mean sea level (AMSL) in the uplands to approximately
1,260 feet AMSL on the valley floor. The Chadakoin River, the main surface water body
in the study area, occurs at an elevation of approximately 1,250 feet AMSL.
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Unconsolidated sands and gravel deposits form aquifers within the Conewango Creek
and Cassadaga Creek valleys that are used for water supply. The Jamestown Aquifer,
located within the Cassadaga Valley, is the most important source of groundwater in the
area (Crain 1966). The extent of the jamestown Aquifer and the location on the Site are
shown on Figure 3.1. The Jamestown Aquifer is close to the surface to the south and
dips to greater depths to the north (Crain 1966). In the vicinity of the Site, the top of the
Jamestown Agquifer is located approximately 95feet BGS or at an elevation of
approximately 1,170 feet AMSL (see Figure 3.1). The aquifer in the valley floor consists
of sand and gravel deposits averaging 20 feet in thickness. The Jamestown Aquifer is
overlain by silt and clay-textured glacial lake deposits and is underiain by glacial till.
The overlying silts and clays range in thickness from 80 to 140 feet thick and the
underlying glacial till is approximatety 120 feet thick.

The Jamestown Aquifer is confined in the valley floor and is unconfined in the upland
areas. In general, the saturated thickness in the upland (unconfined) areas is in excess of
20 feet and reduces to a 20-foot thickness in the confined (valley floor) areas
(Crain 1966). On a regional basis, groundwater flow in the Jamestown Aquifer is from
the upland areas to the major rivers and creeks located in the valley floor (Crain 1966).
Therefore, the major groundwater discharge area in the vicinity of the Site is the

Chadakoin River. Groundwater flow will occur from the upland areas (located some
250 feet above the valley floor) to the valley with discharge occurring in the Chadakoin
River. In this type of steep hydrogeologic setting, anderflow of the river will not occur.

The USGS report identifies 23 wells and test holes within an approximate 1-mile radius
of the Site. The relevant data for 19 of the wells/test holes are presented in Table 3.1.
Available stratigraphic logs are presented in Appendix C. Examination of this data
shows that the closest water supply well is the Jamestown well field, located
approximately 1.25 miles north of the Site.
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REGULATORY AGENCY INFORMATION

Information requests were submitted by ESI to the NYSDEC Region 9 Office, the United
States Environmental Protection Agency {USEPA) Region I Office, the Chautauqua
County Department of Health, and the New York State Department of Labor to
determine if past activities on the subject property or adjacent parcels have caused any
known environmental concerns. None of the above-mentioned departments had
indicated the subject property was on record for environmental concerns. Copies of the
written responses received from the agencies are presented in Appendix D.

Information provided by NYSDEC in September 2000 indicated that there were four
sites (one Class 2 and three Class 4) within 1 mile of the Facility which are included in
the NYSDEC Registry of Inactive Hazardous Waste Disposal Sites.

ESI reviewed the NYSDEC Region 9 files to determine if there were any records
regarding waste disposal activities, oil or chemical spills, USTs, or bulk storage tanks on
the Site. There was no record of waste disposal activities or spills on file. The
information obtained regarding USTs was presented previously in Section 2.4.8.

There are no NYSDEC or USEPA registered wetlands located within a one-half mile
radius of the subject site, which is on a Zone C floodplain. A Zone C floodplain is
defined as an area of minimal flooding. Wetland and floodplain information was
obtained from the Chautauqua County Department of Planning and Development,
community panel number 3601380001B that went into effect on January 5, 1978. Review
of the U.S. Fish & Wildlife Survey {USFWS) National Wetlands Inventory in May 2000
showed the Site and all surrounding lands to be "upland".

The Dowcraft Corporation was required by the NYSDEC to obtain a State Pollution

Discharge Elimination System (SPDES) permit to legally discharge plant water. The

SPDES permit number for the Dowcraft plant was NY-0030210. Compliance with ghe ©° & )
SPDES permit included a sampling program to evaluate the discharge water quality.” -
Table 4.1 presents a summary of the analytical testing that was conducted on samples

obtained from each outfall location. @/z Ke /. ,Lgﬂ
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NYSDE& persormel conducted an inspection of the Facility on March 28, 1988. As part

of this inspection a formal request to reroute the phosphatizer process water to the
Jamestown publicly operated treatment works {(POTW) was issued by the NYSDEC on
March 29, 1990. The NYSDEC reported the requested modification was implemented
and, at the time of the ESI assessment, phosphatizer rinse water was the only discharge
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. from the phosphatizer to Outfall 005. Dowcraft reported that after September 1991 the
phosphatizer rinse water was recycled back into the phosphatizer eliminating the flow

to Outfall 005.
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FIELD ACTIVITIES

Since 1990 various field activities including soil sampling, groundwater monitoring well
installation, and sampling of surface water and sediment have been conducted. The
field activities were conducted by ESI, CRA, and Dowcraft personnel under various
investigative and monitoring programs-and were performed as described in the
following subsections.

Historic information regarding Facility activities and previous analytical test results
were utilized in selecting the analytical parameters for the various Site investigations. A
summary of the samples collected and analyses performed during the field activities is
presented in Table5.1. The sample locations are shown on Figure5.1. Complete
discussions of the results of the field activities are presented in Sections 6 and 7.

51 SURFACE SOIL SAMPLING

In November 1990, ESI collected surface soil samples from three Iocatxons on the exterior
of the Facility. The soil samples were collected from the hquld waste storage area,
empty drum storage area, and the recyclable metals storage area. The soil sampling
locations were determined based on current property use and on potential areas of past
use. The surface soil sample locations are shown on Figure 5.1. The purpose of this
sampling and analysis was to determine if surface contamination was present in these
areas.

The surface soil samples were collected by an ESI Environmental Engineer. Surface soil
samples were collected from the interval between 0 and 6 inches BGS using a stainless
steel precleaned trowel. The sampled soils were placed into two 40-millititer (ml) amber
glass vials with septa (filled to capacity) and one 500 ml amber glass jar. Chain of
Custody forms were completed with the required sample location and analyses
requested. The samples were then packaged, cooled, and sent to the laberatory for
analysis. All sampling tools were decontaminated between sampling locations. The
surface soil samples were analyzed for USEPA Target Compound List (TCL) volatiles,
priority pollutant metals, and pH.

In November 1999, durmg the Fac;hty demohtxon, surface soils immediately underlying

the concrete ﬂoor( ) were screened in place as the concrete was removed. Screenmg was
performed using a PID. With the exception of the 1963 and 1984 additions, which were
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not demolished, the entire area formerly covered with building{s) was screened on an
approximate 10-foot by 10-foot grid.

52 SUBSURFACE EXPLORATION

5.21 GENERAL

Subsurface investigations at the Site have consisted of borehole and monitoring well

installations, sampling of soils from the bottoms of the drywells, and screening and/or
sampling of soils from test pits and other excavations. The following subsections
present descriptions of the subsurface investigation field activities.

Logs of the subsurface installations are contained in Appendix E.

522 BOREHOLES AND WELLS

ESI advanced 16 test borings {ESI-1 through ESI-13, PW-1, and PW-2) to determine
subsurface conditions and to facilitate the installaon of groundwater
monitoring/pumping wells. Groundwater monitoring wells ESI-1 through ESI-5
(excluding ESI-2D) were located to generalize groundwater quality downgradient of the
Facility and associated drywells. Monitoring wells ESI-8 and ESI-9 were located
upgradient of the potential source areas of volatile organic compounds (VOCs) to
groundwater. The location of monitoring wells ESI-6, ESE-7, and ESI-10 through ESI-13
were selected to better define the lateral extent of the VOC presence. The location and
depth of the screened interval for monitoring well ESI-2D was chosen to evaluate
whether groundwater contamination had migrated downward from the upper sand and
gravel through the silt/clay lens to the Jower sand and gravel. Pumping wells PW-1 and
PW-2 were located within the groundwater contaminant plume to facilitate an aquifer
pumping test and to maximize remediation efforts. Both pumping wells PW-1 and
PW-2 were screened from the bottom of the well to above the observed static water
level.

Test borings ESI-1 through ESI-13 were advanced using 4.25-inch inside diameter (ID)
hollow stem augers to allow installation of 2-inch ID polyvinyt chloride (PVC)
groundwater monitoring wells. Test borings PW-1 and PW-2 were advanced using
8.25-inch ID hollow stem augers for installation of é-inch ID stainless steel pumping
wells.
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Representative soil samples of the overburden were obtained by driving a standard
2-inch outside diameter (OD) split-spoon sampler into the undisturbed material below
the auger casing with a 140-pound hammer falling freely a distance of 30 inches
(American Society of Testing Materials {ASTM] Method D-1586). The number of blows
required to drive the split-spoon each 6-inch interval was recorded. Standard
Penetration Tests (SPT) conforming to ASTM D-1586 were completed as noted on the
subsurface logs. Soil samples were recovered from each sampling interval. The
required depth of each test boring was determined in the field by an ESI geologist based
on subsurface conditions and groundwater encountered during drilling operations.

Monitoring well ESI-13 was inadvertently destroyed and was replaced with monitoring
well ESI-13R in April 1998. Borehole and monitoring well installation procedures were
the same as those used for the initial well instaliation.

Purge well PW-3 was installed within the limit of the degreaser pit in October 1993. The
well was screened in the lowermost 15 feet of the sand and gravel unit. The weil
sandpack extended from the water table surface to the bottom of the borehole,
approximately 10 to 42 feet BGS. Well PW-3 was constructed of 4-inch diameter
stainless steel screen and riser. PW-3 was severely damaged when the facility was
razed. Replacement well PW-3R was installed in May 2000. PW-3R was instalied in the
same manner as PW-3 and is located 5 feet northeast of the original installation. The
stratigraphic and instrumentation log for PW-3R is contained in Appendix E.

In April 2000, NYSDEC requested that an additional well, ESI-14 be instalied at the
eastern end of the Site to complete the definition of the groundwater plume in that
direction. Monitoring well ESI-14 was installed and developed in May 2000.
s

The test boring, monitoring well, and purge well locations are shown on Figure 27 A
summary “of well installation details is presented in Table 5.2. Following completion of
the May 2000 well installation program, all Site monitoring and purge wells were
surveyed for both horizontal and vertical position. A copy of the survey data is
presented in Appendix F.

523 DRYWELL SAMPLING

In February 1991, soil samples were collected by ESI from drywells 004 and 005 to
determine whether chemicals were present in the soil at the bottom of the drywells and
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to evaluate the potential for the drywells to be sources of chemicals to Site groundwater.
Drywell 004 is located on the exterior of the manufacturing building. There was no free
standing water present in drywell 004 at the time of sampling. A decontaminated hand
auger was used to acquire the sample from drywell 004. The soil samples were collected
from soils between the surface of soils in the drywell and 6 inches below the suxface.
The soil samples were analyzed for VOCs.

At the time of sampling, drywell 605 was receiving rinse water from the adjacent
phosphatizer and non-contact cooling water from the main boiler. There was several
feet of standing water in drywell 085. The permeability of drywell 005 was lower than
expected since the incoming flow of water was low and standing water was apparent. A
decontaminated pipe was used to collect the soil sample from drywell 005.

To complete the characterization of the soils beneath the drywells, a soil sample was
collected from drywell 007 on January 3, 2000. At that time the Facility demolition was
complete and the building floor slabs had been removed. During the demolition
activities, soil, gravel, and debris had fallen into the drywell. The sampie from drywell
007 was collected using a precleaned bucket auger. The upper 2 feet of sediment in
drywell 007 consisted of coarse gravel which had fallen into the drywell during the
demolition activities. Fine to medium gravel believed to be the native soil was present

beneath the coarse gravel. A sample collected from the upper 0.5-foot of the fine to

medium gravel was collected and submitted for VOC analyses.

gl
The locations of the drywells are shown on Figure 2-2

5.2.4 SUBSURFACE ANALYTICAL SOIL SAMPLING

In November 1999, during the facility demolition, test pits were dug in the vicinity of the
degreaser pit as shown on Figure 2.5. One soil sample was collected from each test pit.
Test pit logs are presented in Appendix E.

Also in November 1999, one soil sample was collected from the footing excavation for
new walls which were to be constructed on the north and west sides of the 1963
addition. The location from which this sample was collected is also shown on Figure 2.5.

The test pits and footing trench were excavated using a backhoe. The test pit and
footing trench soil samples were selected with the concurrence of the NYSDEC Site
Representative based upon PID readings and location/depth. Test pit soil samples were
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collected from either the soils at the water table surface or from the soils which exhibited
the highest PID readings. In the footing trench, the analytical sample consisted of
composited soil from the northwest corner of the excavation, the area of the excavation
closest to the degreaser pit.

The test pit samples were collected directly from the backhoe bucket or spoils pile using
a dedicated, sterile, polystyrene scoop. Exposed soils were first scraped away and
underlying soils were selected for the analytical samples. No soils which had contacted
the backhoe bucket were included in the analytical samples.

The sample from the footing excavation was collected directly from the bottom and side
of the excavation in the area selected. A dedicated disposable polystyrene scoop was
also used for the collection of this sample.

Each sample was labeled, logged, and stored on ice in a sample cooler immediately

following collection. Samples were later shipped via overnight courier to the analytical
laboratory.

5.2.5 UTILITY EXCAVATIONS

In December 1999 and January 2000, folowing the completion of the demolition
activities, excavations were made for the installation of underground utilities. As the
excavations progressed, the excavated soil was screened using a PID. These excavations
were made in addition to the utility bedding investigation described in Section 2.4.11.

The locations of the utility excavations are shown on Figure 5.1.

5.3 WELL DEVELOPMENT AND GROUNDWATER SAMPLING

5.31 WELL DEVELOPMENT

Development of monitoring wells ESI-1 through ESE-13 was accomplished by pumping
groundwater from the well with either a guzzler pump or a peristaltic pump with
dedicated tubing. A minimum of 10 water well volumes were evacuated from each welt
unless the well went dry during development. Monitoring wells ES}-1, ESI-5, ESI-6, and
ESI-9 went dry during development. These wells were allowed to recharge and
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pumped dry a second time to achieve the desired level of development prior to

sampling.

Field measurements of pH, temperature, and specific conductivity were obtained during
well development to determine whether representative groundwater had entered the
well. Representative groundwater was assumed to have been obtained when the field
measurements stabilized (variation of less than 10 percent over successive well

volumes).

Following installation, replacement well ESI-13R was developed using a bottom loading
stainless steel bailer. The well was developed by hand-bailing 10 well volumes
(13 gallons) of standing water. The initial water quality was cloudy, brown, and turbid
with much sediment. The development water had no noticeable odor and no sheen was
present. The final water quality was the same as the initial water quality with less
turbidity. No field measurements were taken during the development of the
replacement well.

In April 1998, prior to beginning a sampling round, monitoring well ESI-2D was
pre-purged. It was believed that there may have been cross-contamination between
depths during the installation of this monitoring well. Therefore, the pre-purging was
performed to remove stagnant water which may have been carried to the deeper,
monitored interval of the well from shallow contaminated depths. The welt was purged
of five volumes (30 gallons) of water. The initial water quality was cloudy, gray, very
turbid with much sediment. The purge water had no noticeable cdor and no sheen was
present. The final water quality was the same as the initial water quality but slightly less
turbid.

The top of the riser pipe of monitoring weil ESI-3 was broken at an unknown time prior
to May 1997. The well is a below grade, flush-mounted installation located in an
alleyway and, due to the lack of a tight seal in the protective casing or riser pipe, the
well filled with sediment. In December 1999, prior to beginning the groundwater
sampling round, well ESI-3 was cleared of sediment and redeveloped. The
rehabilitation of this well was accomplished by loosening and, to the extent possible,
removing the sediment in the well using a small diameter bucket auger. In addition,
potable water was added to the well and the well was surged and pumped using a
centrifugal (trash) pump with well-dedicated discharge tubing. On December 1, 1999
approximately 18 gallons of potable water were added to the well and 25 gallons of
water were removed. On December 20, 1999, an additional 20 gallons of water were

5020 (10)

22 CONESTOGA-ROVERS & ASSOCIATES



removed from the well before purging for sampling began. Upon completion of the well
rehabilitation and redevelopment, the water was clear and colorless with no sediment.

Monitoring well ESI-14 and purge well PW-3R were developed following their
installation in May 2000.

Well development logs are presented in Appendix G.

53.2 GROUNDWATER SAMPLING

ESI obtained groundwater samples from 14 monitoring wells (ESI-1 through ESI-13}
after completion of the development/purging described in Section 53.1. Samples from
these monitoring wells were collected using precleaned stainless steel or PVC bailers.

Groundwater samples were also collected by ESI from pumping wells PW-1 and PW-2
during aquifer pumping tests. Pumping wells PW-1 and PW-2 were not developed
according to the procedures discussed above; however, a minimum of five volumes of
standing water were pumped from each well as part of the aquifer pumping test prior to
collecting groundwater samples. Samples from the pumping wells were obtained from
a sample port in the pumping apparatus.

On May 19, 1997, three groundwater monitoring wells (ESI-2, ESI-7, and ESI-11) were
sampled to acquire analytical data for the verification of the COCs for the Supplemental
RI/FS (SRI/FS). A minimum of 10 gallons, or approximately 10 well volumes, were
purged from each well prior to sampling. Well purging and sample collection logs are
presented in Appendix H.

Selected accessible existing monitoring and pumping wells were sampled on
December 2-3, 1999. Two wells which were to be included in this program, PW-3 and
ESI-9, were not sampled in December 1999. Well PW-3 was damaged during the Facitity
demolition and was filled with sand and gravel which prevented the installation of any
pumping or bailing equipment. Well PW-3 was replaced with PW-3R in May 2000 and
the replacement well was sampled. Monitoring well ESI-9 could not be located during
the December 1999 sampling event but was located in the spring and sampled in
May 2000. Monitoring well ESI-14 was also sampled in May 2000. The groundwater
samples collected in 1999 and 2000 were obtained in accordance with the procedures
contained in the document "Standard Operating Procedures - Sample Collection,
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Dowcraft Corporation" dated May 1999. Well purging and sample collection logs are
contained in Appendix H.

A summary of the groundwater sample collection and analyses performed to date is
presented in Table 5.1. é

5.4 SOIL GAS AND ORGANIC VAPOR

Soil gas and vapors have been surveyed on several occasions to gather data to assist in
the identification of potential chemical source areas and to identify impacted soils. The
following subsections describe the scil gas and vapor screening programs conducted
during the Site investigations.

5.4.1 SOIL GAS SURVEY S.’o;‘/jé—: revelts (over)

ESI performed a soil gas survey at the Site between April 15 and 17, 1992. C.T. Male
Associates, P.C. of Latham, New York, was retained by ESI to complete purging,
sampling, and analysis of the soil gas samples. The purpose of the soil gas survey was
to preliminarily determine if the source of the VOCs detected in Site groundwater was
predominantly in the unsaturated soils.

A total of 29 soil gas measurement points were sampled at depths ranging from 2 feet to
6 feet BGS. Soil gas sample points were advanced by driving and retrieving a solid steel
rod to the required depths. One-half inch PVC soil gas sample pipes were inserted in
the hole at each location. The pipes were installed to depths approximately 1-foot above
the bottom of the soil gas probe hote. The soil gas hole was then reamed to the specified
sample depth with a ream rod which fits inside the PVC pipe. The annulus around each
soil gas pipe at the ground surface was sealed with a bentonite paste mix to reduce the
possible migration of soil vapors around the outside of the PVC pipes. Each of the pipes
were capped with a PVC cap to avoid venting of the soil prior to sampie collection. The
analysis of the soil gas was completed with a portable gas chromatograph (GC). The
locations of the soil gas samples are shown on Figure 5.2.
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54.2 SCREENING MEASUREMENTS IN SOIL

Recovered soil samples from the test borings and spoils from test pits and trenches were
screened using a PID with a 10.2 electron volt (ev) lamp to determine the potential
presence of VOCs. Ambient (background).organic vapor concentrations were measured
prior to sample screening. The PID measurements (reported in parts per miilion {ppm])
were used to generally characterize the potential for presence of VOCs and to select
samples for analytical testing.

5.5 PHYSICAL TESTING

ESI collected four soil samples from test borings PW-1 and PW-2 {two from each boring)
for grain size analysis. Samples were retained from the non-cohesive and cohesive
native soil units for mechanical testing to esttmate permeability characteristics, based on
grain size, for each soil type.

Additional samples for grain size determination were collected from boreholes BH-15
and BH-16 during the SRI.

In addition, a test trench was excavated along Outfall 002 to evaluate the characteristics
of the bedding material around the outfatls.

5.6 HYDRAULIC MONITORING

Groundwater levels in the existing monitoring wells and Chadakoin River were
measured on seven occasions between 1990 and July 1, 2000.

5.7 AQUIFER PUMPING TEST

ESI completed an aquifer pumping test at the Site on February 9, 10, and 11, 1993 to
assess the hydraulic characteristics of the overburden soils. The purpose of evaluating
the aquifer hydraulic characteristics was to determine the pumping rates for subsequent
remediation (groundwater pumping and treatment}).

ESI installed two pumping wells (PW-1 and PW-2) to facilitate compietion of the aquifer
pumping test and for future groundwater remediation. The locations of the pumping
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wells were within the groundwater contaminant plume and were selected to optimize
future remediation efforts based on the location of existing buildings, utilities, and the
area of the highest concentrations of groundwater contamination.

PW-1 and PW-2 were instailed to pump groundwater from the upper sand and gravel

soils. Both wells were screened with stainless steel well screens from the bottom of the

C——

sand and gravel to above the observed static water level.

571 PUMPING TEST SETUP

A downhole pump purchased from General Pump Manufacturing was used for
pumping groundwater during the aquifer pumping test. The pump was capable of
pumping 35 gallons per minute (GPM) at 40 feet BGS and was powered by a 220 volt
power source (supplied by Dowcraft}. The groundwater was pumped through 1-inch
diameter plastic pipe from the bottom of the well to an activated carbon treatment
system on the ground surface. A 6-foot section of steel pipe located between the pump
and carbon treatment system contained an in-line flow meter, a valve to control the
pumping rate, and a PVC sample port.

The activated carbon treatment system manufactured by Carbtrol Corporation consisted
of three 55-gallon drums of activated carbon, connected in parallel, and the required
manifolds and piping for the influent and effluent to the carbon drums. The effiuent
from the carbon treatment system was discharged through a 1-inch diameter plastic pipe
plumbed into the sanitary sewer. ESI requested and recetved formal authorization from
the City of Jamestown Department of Public Works to discharge the treated
groundwater generated during the aquifer pumping test to the sanitary sewer system.

ESI collected one effluent sample from the carbon treatment system at the end of the
pumping test for TCL VOC analysis (USEPA Method 624) to determine whether
breakthrough of the carbon had occurred during the test. The results of the testing
showed that there were no VOCs present above the method detection limits.

5.7.2 PUMPING TEST PROCEDURES

The aquifer pumping test consisted of step drawdown tests in pumping wells PW-1 and
PW-2 and a 24-hour long-term pumping test in pumping well PW-2. The step
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drawdown tests were completed on February 9 and 10, 1993. The 24-hour pumping test
was completed February 10 and 11, 1993.

A preliminary 1 hour test was completed on February 9 to check pump operation, flow
rates, and reaction of the activated carbon treatment system to the influent water
pressure. 1t was determined after the preliminary test that the pumping test apparatus
was hydraulically sound and the carbon treatment system responded well to the
influent water pressure. In addition, the valve designed to control the pumping rate
was roughly calibrated. |

The entire step drawdown test at pumping well PW-1 lasted 98 minutes and was
stepped at the following rates: 5 GPM, 8 GPM, 10 GPM, 12 GPM, and 14 GPM over the
length of the test. Water levels in both pumping wells PW-1 and PW-2 were monitored
with electronic water level indicators. Readings were recorded at Y2-minute intervais
during the first 5 minutes after increasing each pumping rate. After 5 minutes of
pumping at the increased rate, the water level measurements were taken at 1 to
2-minute intervals. A two man crew was continuously assigned to measuring

groundwater levels in the 14 monitoring wells and the Chadakoin River during the step

drawdown tests.

The same procedures were used for the step drawdown test at pufnping well PW-2 on
February 10. This step drawdown test + W;-s‘lg;xger in duration (148 minutes) due to the
well producing larger quantities of groundwater than pumping well PW-1. The
pumping rates were 5 GPM, 8 GPM, 10 GPM, 12 GPM, 14 GPM, 16 GPM, 18 GPM,

20 GPM, 22 GPM, and 24 GPM.

For the 24-hour pumping test, well PW-2 was pumped at a constant rate@,
Water levels in wells ESI-2, ESI-2D, ESI-3, ESI-6, and PW-1 were measured at 2-minute
intervals for the first 30 minutes of the test, 5 minute intervals from 30 minutes to 1 hour,
10-minute intervals from 1 hour to 2 hours, and once an hour thereafter. Water levels
were measured in the pumping well (PW-2) at closer intervals during the initial
20 minutes of the test and the same intervals as above after 20 minutes. Water levels in
monitoring wells ESI-1, ES}-7, ESI-10, ESI-i1, ESI-12, and ESI-13 were read at 5-minute
intervals over the first hour, 10-minute intervals over the second hour, and once an hour
for the remainder of the test. Water levels in well ESI-8 and ESI-9 were monitored
beginning at approximately 30 minutes after pumping had begun at 20-minute intervais
for the first 90 minutes and every hour thereafter. Immediately after shutting off the
pump, water levels were monitored at approximately the same interval sequence for
4 hours during the recovery portion of the test.

5020 (10)

27 CONESTOGA-ROVERS & ASSOCIATES




SITE GEOLOGY AND HYDROGEOLOGY

6.1 GEOLOGY

The characterization of site geology is limited to the upper soil units, those in which
chemicals are present in groundwater or which are immediately underlying the
contaminated interval. The overburden units identified at the Site consist of:

1) fill;
ii) sand and gravel; and

1if) silt/clay.

The information used in this characterization has been obtained through the driiling of
boreholes and installation of test pits with associated physical testing. A summary of
Site stratigraphy is presented in Table 6.1. Cross-sections illustrating the overburden
stratigraphy at the Site are presented on Figures 6.2 and 6.3. Cross-section locations are
shown on Figure 6.1. '

6.1.1 FILL

Fill was encountered in all boreholes at thicknesses ranging from 2 to greater than
14 feet. The average thickness of fill is approximately 8 feet. The material observed
within the fill consisted of cinders, sand, sﬂtﬁ_rgv_gl; brick, concrete, coal, slag, and
metal. A 1.0-foot interval of coricrete was encountered between 4.5 and 5.5 feet in test
borings ESI-2, ESI-3, and ESI5 indicating a railroad track was formerly present in the
access road along the north side of the former Dowcraft plant.

6.1.2 SAND AND GRAVEL

The native soils underlying the fil consist of silty sand, and sand and gravel. The sand
and gravel unit was penetrated in 10 borings. In three of the 10 borings, an upper and
lower sand and gravel separated by a lens of silt/clay approximately 8 feet thick were
encountered.  Only one other boring, PW-3R, extended deep enough to have
encountered this silt/clay lens if it was present; however, the silt/clay was absent at this
location. Based on the stratigraphy of the borings which extended to the lowermost
silt/clay confining layer, the overall sand and gravel unit (including the silt/clay lens,
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where present) ranges in thickness from 30 to 39 feet with an average thickness of

approximately 35 feet.

Samples from the sand and gravel unit were collected from boreholes PW-1, PW-2,
BH-15, and BH-16 for grain size determinations. A summary of the testing results is
presented in Table 6.2. The testing laboratory reports are contained in Appendix L

The hydraulic conductivity of the sand and gravel has been estimated using the grain
size distribution curves presented in Appendix I and the Hazen method. Based on these
estimates, the hydraulic conductivity of the sand/gravel unit ranges from 1.3 x 104 to
2.2 x 10+ centimeters per second (cm/sec) with a geometric mean of 1.6 x 10+ cm/ sec.

6.1.3 SILT/CLAY

A silt/clay%ui\it underlies the sand and gravel at the Site. As described in Section 6.1.2, a
silt/clay bed tanging in thickness from 7.5 to 8 feet was encountered at approximately
20 feet BGS in three of the borings installed at the Site. The depth to the lower silt/clay
underlying the sand and gravel unit ranges from 30 to 39 feet BGS. The lower silt/clay
unit was not fully penetrated in any boring; however, based on the reglmand
depth to the top of the Jamestown Aq;ger, it is estimated to be 60 feet in thickness.
Samples from the silt/clay unit were collected from boreholes PW-1, PW-2, BH-15, and

BH-16 for grain size determination. A summary of the testing results is presented in
Table 6.2. The testing laboratory reports are contained in Appendix L

Based upon the grain size analyses and reference literature, the hydraulic conductivity
of the silt/clay unit is estimated range from 7.0 x 107 to 1.0 x 108 cm/sec. The Hazen
method was used to estimated the hydraulic conductivity of the silt/clay soils in BH-16
but, due to the very fine nature of the soils in the samples, could not be used for the
samples from PW-1 or PW-2. Therefore, the hydraulic conductivities for these sampies
are estimated as ranges based on published reference values. Due to the estimated
thickness of the silt/clay unit and its low hydraulic conductivity, it is believed that the
silt/clay unit acts as an aquitard preventing the migration of chemicals in groundwater
to the deeper unit. The function of the silt/clay as an aquitard has been confirmed by
the analytical data which show the absence of chemical concentrations in monitoring
well ESI-2D which is installed in the sand and gravel below the upper silt/clay lens.

=

Further evidence of the confining characteristics of the silt/clay is provided by the
comparative water level elevations between monitoring wells ESI-2 screened in the sand
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and gravel above the silt/clay bed and ESI-2D screened below the silt/clay bed. With
one exception, December 1999, the water level elevations in monitoring well ESI-2D in
all monitoring events were higher than the elevations in ESI-2 (see Table 6.3). This
demonstrates an upward vertical hydraulic gradient created by the presence of the
silt/clay bed. This upward hydraulic gradient also prevents the flow of COCs in
groundwater into the lower zones.

6.2 HYDROGEOLQOGY

The groundwater level elevation data collected during the hydraulic monitoring events
is presented in Table 6.3. Water level elevations reported prior to December 1999 were
referenced to an arbitrary Site reference elevation of 100. All wells were surveyed in
May 2000 and top of casing elevations in feet above NGVD were determined for each
well. The data reported prior to December 1999 have been converted to NGVD
elevations. Groundwater contour maps for the sand and gravel unit have been prepared

using the data from February 1993, December 1999, and June 2000. The contour maps
are presented on Figures 6.4 through 6.6.

Review of the contours shown on Figures 6.4 through 6.6 shows that the direction of

groundwater flow in the upper sand and gravel unit is from the south-southwest to the
north-northeast with an average g:orizontal gradient of approximately 0.005 feet/foot.

—

~- .~ i

Using the hydraulic conductivity of 1.6 x 104 cm/sec estimated in Section 6.1.2, a
gradient of 0.005 feet/foot and a porosity of 0.3, the groundwater flow velocity in the
sand and gravel is approximately 2.7 feet per year calculated as follows:

_ K
ne
Where:
K = hydraulic conductivity in cm/sec
i = hydraulic gradient
Ne = effective porosity
\% = flow velocity.

The hydraulic monitoring data show an average upward vertical hydraulic gradient
between wells ESI-2 and ESI-2D of (.01 feet/ foot. '
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6.3 AQUIFER TESTING RESULTS 2/ 71 /93

6.3.1 STEP DRAWDOWN TESTS

The primary purpose for completing the step tests on each of the two pumping wells
(PW-1 and PW-2) was to determine the maximum sustainable pumping rates for the
24-hour pumping test, and eventually for groundwater remediation. Since data from
the 24-hour aquifer test was available for determining hydraulic parameters, the step
test data are simply plotted on a linear graph to determine a visual representation of the
step test responses.

The step test on PW-1 showed the maximum pumping rate obtainable before the water
levels were lowered to the pump intake to be 12 GPM {drawdown of 11.82 feet). The
maximum drawdown in the observation wells as a result of the PW-1 step test was
0.14 feet in PW-2 (see Table A in Appendix |).

The maximum obtainable pumping rate in PW-2 was 24 GPM. Well PW-2 was pumped
for 10 to 20 minutes at pumping rates from 5 to 24 GPM increasing in 2 GPM intervals.
The maximum drawdown in the pumping well was 15.15 feet at 24 GPM. The
maximum resultant drawdown in the observation wells during the PW-2 step test was
0.29 feet in PW-1 (refer to Table A in Appendix]). It was decided to complete the
24-hour aquifer test by pumping PW-2 because of the larger drawdown available and
higher sustainable pump rates in this well.

6.3.2 24-HOUR PUMPING TEST ON PW-2

The 24-hour pumping test was completed after water levels had recovered to 90 percent
of the pre-step test levels. Table B {Appendix J) summarizes the static water levels
before testing began (before the test, BT) and immediately prior to the 24-hour test
(initial, INIT).

For 24 hours, PW-2 was pumped at a constant rate of 20 GPM. The pumping well drew
down 11 feet during the first 10 minutes of pumping, reaching a final maximum
drawdown of 11.62 feet by the end of the 24-hour test (refer to plot XI in Appendix ).
The water level in the pumping well fluctuated significantly for the next 100 minutes,
possibly due to turbulent flow within the well. Table C (Appendix j) summarizes the
maximum drawdown in each of the 15 observation wells and the water level
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fluctuations in the nearby Chadakoin River. The wells in Table C (Appendix J} are listed

in order of maximum to minimum final drawdown.

The largest drawdown response occurred at PW-1. PW-1 drew down 0.42 feet after
24 hours of pumping PW-2. (This compares to the 0.29 feet after the 148 minute step test
on PW-2)) PW-2 also had the largest response to pumping of PW-1, drawing down
0.14 feet during the 98 minute step test. Other monitoring wells located closer to the
pumping well exhibited less drawdown than PW-1 (i.e., ESI-6 is only 8 feet from PW-2,
yet it drew down only 0.28 feet, whereas PW-1, 52 feet from PW-2, drew down 0.42 feet).
These differences in drawdown are most likely the result of the differences in screened
depths between the wells. While they overlap slightly with ESI-6, PW-1 and PW-2 are
screened across longer and deeper intervals than ESI-6. The nature of the materials in
which they are screened may also be partially the reason for the difference. ESI-6 is
screened in the fill materials while PW-1 and PW-2 are screened in the sand and gravel.

The step test on PW-1 also indicates the aquifer in the vicinity of PW-1 is tighter than it

is near PW-2. A tighter aquifer will also experience greater drawdown than a more
permeable aquifer. 2

Au/ 7«)-&

There is some hydraulic connection between the screened zone in the deep well (ESI-2D)

and the screened zone in the pumping well (PW@.ZT}IE deeper well, ESI-2D, drew
down 0.13 feet when PW-2 was pumped for 24 hours. This is less drawdown than
observed in nearby shallow well ESI-2 {drawdown of 0.21 feet). The upward gradient
observed between ESI-2D and ESI-2 was maintained during the pumping test (0.4 feet).
Given the presence and hydraulic conductivity of the silt/clay bed between wells ESI-2
and ESI-2D, it is surprising that a hydraulic response in ESI-2D occurred. It can only be
concluded that the seal of monitoring well ESI-2D is not perfect and, therefore, there is

come connection between the intervals through the borehole used for well instaltation.
This also explains the presence of chemicals in the samples from ESI-2D prior to its
redevelopment. Following redevelopment, no COCs were detected in the well samples
demonstrating the confining characteristics of the silt/clay bed.

The effect on the water table elevation and the resultant capture zone from pumping

PW-2 alone at 20 GPM for 24 hours can be seen in the Observed Groundwater Capture

“Zone Map presented-as Drawmg No. 7 in ppendlx} (data in Table C of Appendix }).

Most of the wells were still ¢ drawmg down slightly after 24 hours of pumping. As wili
be more extenswely discussed in Section 6.3.3, the effects of delayed gravity drainage
were observed in many of the wells for an extended period after the completion of the
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tests and additional drawdown may be expected in the observation wells before they
return to a Theissian type response.

6.3.3 DATA ANALYSIS

Data from the four wells with the highest drawdowns were analyzed using a variety of
techniques to generate estimates of the hydraulic parameters of the aquifer. The
drawdown data were used rather than the recovery data because of the longer
observation period for the drawdown data. Barometric pressure was measured but no
corrections to observed water levels were made because the unconfined nature of the
aquifer makes barometric effects negligible. The area of drawdown did not extend to

the Chadakom River, therefore, no recharge boundaries from this potenhal lateral source
are beheved to have mﬂuenced the data. T

Although the total observed drawdowns in the observation wells were not large, the
log-log response curves do have the typical shape of drawdown in unconfined aquifers.

Withdrawal of water from an unconfirmed aquifer occurs in three phases. Initiaily,
water is released from storage due to expansion of the water and compaction of the
aquifer just as occurs in a confined aquifer (Theissian type response). Then, as the
cone-of-depression develops, water is supplied through gravity drainage of the aquifer
by both vertical and horizontal flow. The curve flattens (drawdown slows downj in this
interval because extra water is available through drainage. Finally, when the
piezometric head and water table elevations within the drawdown cone coincide, flow is
generally horizontal again and the data will again follow a Theis curve response.
Neuman has developed a set of type curves for use in determining hydraulic parameters
from unconfined aquifers.

Finally, Neuman type curve matches were made and hydraulic parameters caiculated on
two of the wells. Both an early elastic response match (ua) and a delayed response curve
(ub) match were made. Beta {b-r?/b? was calculated using an aquifer thickness of
20 feet (as in the Jacob calculations) and the observed distance from the pumping weil.
The hydraulic conductivity from these curve matches were calculated at 2x 102 and
1.1 x 102 cm/ sec, somewhat lower than the values calculated by the jacob technique as
would be expected under dewatering conditions. The parameters derived from these
type curves should be the most "accurate" since more of the equation assumptions match
the true aquifer characteristics.
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The PW-1 step test demonstrated that conductivity is variable across the Site since PW-1
could only be pumped at half the pumping rate obtainable in PW-2, even though they

are only 52 feet apart. From the combined pumping test results it was concluded that
the water table aquifer at the Site has a hydraulic conductivity on the order of 1 x 103 to
1 x 102 cm/sec. The hydraulic conductivity estimates from the grain size analyses show
a geometric mean hydraulic conductivity of 1.6 x 10+ cm/ sec.

6.3.4 GROUNDWATER QUALITY DURING PUMPING TEST

Groundwater samples for analytical testing were collected from the pumping wells
during the aquifer pumping test. The purpose for evaluating the groundwater quality
during pumping was to assess the dynamic concentrations of the contaminants of
interest. The groundwater samples were collected from a PVC sample port located on
the influent piping to the activated carbon treatment system. Each sample was analyzed
for TCL VOCs, aluminum (total and soluble), iron (total and solubie), and manganese
(total and soluble). The VOCs and metals were analyzed according to USEPA

Methods 624 and 200.7, respectively. Table 6.4 presents the anaiytical results for
samples collected during the aquifer pumping test.

The total concentrations of iron and manganese were higher than the NYSDEC
groundwater (Class GA) standard of 0.3 milligrams per liter {mg/L). Total aluminum
was also present at concentrations higher than typical groundwater concentrations.
However, the dissolved concentrations of iron were well below the groundwater
standard. The dissolved aluminum concentrations were at or near detection levets. The
comparison between total and dissolved concentrations of aluminum and iron further
supports the contribution of turbidity to the elevated total metals results. The dissolved
manganese concentrations were very close to the total manganese concentrations.
Dissolved manganese concentrations ranged between 0.831 mg/L and 2.240 mg /L.

VOCs present in the samples collected from the pumping wells consisted of TCE,
1,2-dichloroethene (DCE), tetrachloroethene (PCE), 1,1,1-trichloroethane (TCA), and

—————

vinyl chloride. As expected, the concentration of TCE was significantly higher than the
concentrations of the other detectable VOCs.

The total VOC concentration in pumping well PW-1 increased approximately 36 percent
during the step drawdown test. Total VOC concenirations increased from 6,080 ug/L to
8,260 ug/L after about 2 hours of pumping (the pumping rate ranged from 5 GPM to
12GPM). The increase in VOC concentration may have been due to migration of
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contaminated groundwater with a higher concentration of VOCs from the vicinity of

pumping well PW-2. The total VOCs present in samples collected from pumping weil
PW-2 decreased from 22,515 ug/L to 19,259 pg/L over approximately 28 hours of
pumping groundwater at 20 GPM. The reduction of approximately 15 percent total
VOCs was likely due to the flushing effect induced during long-term groundwater

pumping.

6.3.5 SUMMARY OF AQUIFER TESTING RESULTS

The cone of depression in the natural water table created by pumping PW-2 alone for
only 24 hours generated a significant capture radius (refer to Drawing No.7 in
Appendix J) within the impacted area. Most significantly, despite the lack of hydraulic
response in ESI-6, contamination from ESI-6 was readily captured by pumping PW-2.

The results of all three pumping, tests (step tests pumping PW-1/PW-2, and the 24-hour
test pumping PW-2) show that there is a good hydraulic connection between the
pumping wells and the sand and gravel unit between approximately 15 and 25 feet BGS.
This was apparent since the largest response to pumping PW-2 was in PW-1 which is
screened deeper within the coarse aquifer relative to the other monitoring wells.
Therefore, pumping PW-1 and/or PW-2 captures contaminatiox\l present at these depths.

The maximum observed drawdowns in observation wells at ti the end of the 24-hour test

are most 11ke1y not t the maximum equilibrium drawdowns which wili result with

sustamed pumpmg over much longer remediation times. The type curves suggest the
nearest wells were '{ust beginning to draw down égam after having dewatered the cone
of depression, when most flow again comes from the horizontal direction and data
follows a more Theissian type response curve. This suggests that the capture zone from
pumping PW-2 at 20 GPM for much longer periods of time may be slightly larger than

shown on Drawing No. 7 in Appendix J.
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7.0

ANALYTICAL TEST RESULTS

Samples of environmental media indudx'ng soit vapor, soil, surface water, sediment, and
groundwater have been collected and analyzed during various investigative and
monitoring programs conducted at the Site. The following subsections present
discussions of the analytical results. A sampling and analysis summary is contained in
Table 5.1. Analytical laboratory data reports and analytical data assessment reports are
contained in Appendix K.

7.1 SOIL GAS AND ORGANIC VAPOR

711 SOIL GAS SURVEY

The soil gas survey performed in 1992 was completed to preliminarily determine if the
source of the detected VOC contamination is predominantly in the unsaturated zone.
Groundwater was measured to be appfoximately 7 feet to 10 feet BGS. Rational
selection of an appropriate remediation alternative can be based on whether the source
areas of contamination are present in the saturated soils {groundwater) or unsaturated
(vadose zone) soils.

Compounds detected during the soil gas survey included TCE and toluene. None of the
other target compounds for which the GC was calibrated (trans-1,2-DCE, cis-1,2-DCE,
benzene, and PCE) were detected. TCE was detected in soil gas points SG-3, SG-4,
SG-11, SG-14, SG-17, and SG-18 at concentrations ranging from 3.298 parts per bitlion
(ppb) to 6.904 ppb. Toluene was also present in soil gas sample 5SG-12 at a concentration
of 0.6013 ppb. The presence of TCE and toluene at these concentrations indicates these
compounds are not appreciably present in the unsaturated subsurface soils above the
groundwater. However, it should be noted that the soil gas locations which were above
the method detection limit were downgradient from the former TCE vapor degreaser.

The complete soil gas survey report is contained in Appendix L.

7.1.2 SOIL VAPOR SCREENING

Soil vapor screening through both headspace analyses and soil screening has been
conducted during various Site activities to gather data to be used in the evaluation of the
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presence of potential sources of chemicals to groundwater and to plan soil sampling and
analyses activities. In all cases, the soil vapor screening was performed using a PID.

Recovered soil samples from the borings for monitoring wells ESI-1 through ESI-12,
PW-1, and PW-2 were scanned by an ESI geologist to determine the presence of volatile
organic contaminants. Ambient "background" organic vapor measurements were taken
prior to sample screening. The range of the headspace readings was from background
to 70 ppm. The highest readings (8 to 70 ppm) were cbtained from the samples collected
at PW-2. The only other locations where readings greater than 5 ppm were obtained
were ESI-2D (5 to 10 ppm between 16 and 22 feet BGS), ESI-6 (6.6 to 7.1 ppm between 10
andme_t_BGS), and ESI-10 (5.5 ppm at 10 to 12 feet BGS); Table 7.1 summarizes the
organic vapor measurements taken in the headspace of the sample jars of the soil
samples collected during the test boring procedures.

As described previously, during the demolition program PID readings were taken of the
surface soils following the removal of the concrete floor(s), in the test pits installed in the
vicinity of the degreaser pit, and in the on-site utility excavations. At the same time, Site
background concentrations were measured and recorded. The range of readings in the
surface soils beneath the concrete floor slab was from background to 2 ppm above
background. In the unsaturated, or vadose zone, soils in the test pits installed around

the degreaser pit the/maximum PID reaiip_gcwa;z; ppm. Below the water tabie surface

footing excavation and new sewer excavation readings ranged from background to
0.8 ppm. The readings from the test pits and excavations are presented with the
borehole data in Table 7.1.

713 CONCLUSIONS

The soil vapor and soil gas data demonstrate that there is only a minimal presence of
VOCs in vadose zone soils and that the high vapor readings are limited in presence to
the saturated zone in the vicinity of the degreaser pit. These data show that soils are not

of concern at the Site.

=
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7.2 SOILS ANALYSES

As described in Section 5, surface and subsurface soil samples were collected and
analyzed during the Site investigations. The results of the soils analyses are described in
the following subsections.

7.2.1 SURFACE SOIL SAMPLES

Surface soil samples $5-1, S5-2, and SS-3 were obtained from soils below the spent paint
thinner storage area, the empty drum storage area, and the recyclable metals storage
area, respectively. These samples were analyzed for TCL VOCs, Target Analyte List
(TAL) metals, and pH. No VOCs were detected in any of these surface soil samples. A

summary of the concentrations of the metals detected in the surface soil samples is
presented in Table72. Also presented in Table7.2 are the New York State
Recommended Soil Cleanup Objectives (Technical and Administrative Guidance
Memoranda [TAGM] 4046, dated january 24, 1994) and the Eastern USA Background

concentrations which are also listed in TAGM 4046. The locations from which the
surface soil samples were collected are shown on Figure 5.1.

All three surface soil samples exhibited concentrations of chromium, copper, and zinc
which were higher than both the cleanup objective and the regional background
concentrations cited in TAGM 4046. The concentrations of nickel in the samples from
the spent paint thinner storage area (55-1) and recyclable metals storage area (85-3) also
exceeded the regional background concentration.

The presence of these metals in concentrations above the published background levels
can be attributed to the historical industrial use of the Site. Since the surface soil
investigation was performed, the areas from which these samples were collected have
been covered with gravel or pavement. There is no surface exposure of these soils.
Groundwater analyses have demonstrated that these metals are not COCs in Site
groundwater (see Section 7.3.1). Therefore, there is no concern due to the presence of
elevated concentrations of these metais in Site soils.

The pH of the surface soil samples ranged from 6.48 (S5-1) to 7.59 {S5-3). This range of
pH is typical of soils.
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7.2.2 DRYWELL SOIL SAMPLES

Soil samples were collected from the bottoms of drywells 004 and 005 on February 20,
1991. Drywell 007 was sampled on January 3, 2000. The drywell soil samples were
analyzed for TCL VOCs to determine if these drywells were source(s} of the TCE and
1,2-DCE in the groundwater. The concentrations of the compounds detected in the
drywell soil samples are presented in Table 7.3. Also presented in Table 7.3 are the
TAGM 4046 Soil Cleanup Objectives for these compounds. The locations of the drywells
are shown on Figure 2.2,

The sample obtained from drywel 005 was found to contain 440 micrograms per
kilogram (ng/kg) of 1,2-DCE and 310 ug/kg of TCE. The sample collected from drywell
004 was found to contain 120 ug/kg of TCE. No VOCs were detected in the sample
from drywell 007. :

The concentration of 1,2-DCE in drywell 005 (440 ug/kg) exceeds the NYSDEC
Recommended Cleanup Objective of 300 ug/kg. This exceedance of the recommended
cleanup objective is not ofT-;rx’a—gﬁmde which suggests that drywell 005 is or was the
primary source of VOCs to Site groundwater.

723 SUBSURFACE SOIL

Subsurface soil samples were collected in November 1999 from test pits TP-1 through
TP-5 and from the northwest corner of the footing excavation outside the 1963 Addition.
The soil samples from the test pits were collected at depths immediately above or across
the water table surface. The sample from the footing excavation was of unsaturated
soils. The locations from which the subsurface soil samples were collected are in the
immediate vicinity of the degreaser pit and are shown on Figure 2.5.

Table 7.4 presents a summary of the concentrations of the compounds detected in the
subsurface soil samples and the Recommended Soil Cleanup Objectives for those
compounds.

Only two VOCs, cis-1,2-DCE and TCE, were detected in the subsurface soil samples and
the concentrations did not exceed the soil cleanup objectives.
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. 7.2.4 CONCLUSIONS

1,2-DCE was detected in the sample of soil from the bottom of drywell 005 at a
concentration (440 ug/kg) which exceeded the NYSDEC Recommended Cleanup
Objective of 300 ug/L. The exceedance(s) of the standard(s} in soil is limited to this one
compound in this one sample and is not of a magnitude which suggests that the drywell
was the source of VOCs in Site groundwater.

No VOCs were detected in any of the -surface soil samples or in the unsaturated
subsurface soils at concentrations which exceeded the NYSDEC Recommended Cleanup
Objectives. These data confirm the conclusion drawn from the soil gas and soil vapor
data that the presence of VOCs in unsaturated soils at the Site is minimal (see
Section 7.1.3).

The concentrations of the VOCs detected in the saturated subsurface soils also did not
exceed the NYSDEC Recomunended Cleanup Objectives. Therefore, no source of VOCs
to groundwater is present in these subsurface soils.

T e e ey

' 7.3 GROUNDWATER

During,_ the five rounds of groundwater sampling performed during the Site
investigations, samples have been collected and analyzed from each Site monitoring and
purge well on at least one occasion. A summary of the sampling and analysis events is
presented in Table 5.1. The locations of the Site wells are shown on Figure 5.1.

The samples collected have been analyzed for TCL VOCs, semi-volatile organic
compounds (SVOCs), PCBs, TAL metals, and/or general parameters. Discussions of the
groundwater analytical data and extent of groundwater contamination are presented in

the following subsections. o~ (1 Y w@ ) >, o ,,,,,,,},..,(M ////)uy Lg(/{
Ay R b QJJL—J {o}— SUDC.‘Q

731 DEVELOPMENT OF COMPOUNDS OF CONCERN

7@(&)1?‘4

# '7; ~ Analyses of groundwater samples collected in 1990, 1992, and 1997 included VOCs,

SVOCs, PCBs, total petroleum hydrocarbons (TPHs), and metals. Summaries of these
3 /& 2 data are presented on Tables 7.5 and 7.6. Also presented in Tables 7.5 and 7.6 are the
current New York State (NYS) standards for Class GA groundwater. Class GA is the

5020 (10) 40 CONESTOGA-ROVERS & ASSOCIATES



highest classification of groundwater and represents groundwater suitable as a potable

water source.

Complete analytical data reports are contained in Appendix K.

7.3.11 INORGANIC PARAMETERS

A summary of the metals detected in the groundwater samples collected for the
development of the COC list is presented in Table 7.5. A comparison of the data in
Table 7.5 to the NYSDEC Groundwater Quality Standards shows that only four of the
TAL metals (iron, lead, manganese, and sodium) were detected at concentrations which
exceeded the standards for Class GA groundwater. A statistical summary of the
concentrations of the metals detected is presented below:

Number Average Number Sy d,
of Number of ‘Maximum Detected of
Analyte Analyses  Detections  Concentration Concentration Exceedances
(ug/L) (ug/L)
Iron 17 17 18,600 5,100 16 3ee°
Lead 22 15 60 22 5 ey

Manganese 17 17 4,430 710 700
Sodium 17 17 45,700 26,635 14 2 0,000

e
=
-

Iron was detected at concentrations which exceed the gr.ou{dwater standard of
300 pg/L in all wells except ESI-4. The concentration Qf,irO{in monitoring well ESI-2D,
which has not been impacted by Facility activities,al5o exceeded the standard.

-

-
The samples from only four momgoring wells, ESI-2, ES1-3, ESI-4, and ESI-5, exhibited
concentrations of lead which exceeded the standard of 25 ug/L. The average of the
detected concentrations, 22 pg/L, is below the standard.

Manganese was present in concentrations which exceeded the standard of 300 ug/L in

@o the monitoring wells sampled. As described for iron, the concentration of
manganese in well ESI-2D, which has not been impacted by site activities, also exceeded
the standard. Manganese is a ubiquitous metal which is naturally present at
concentrations which exceed applicable standards at many sites. The presence of
manganese at the Site is not a direct result of Facility operations.
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Sodium was present in all monitoring wells sampled except ESI-5. The average

Concentration of sodium, 26,635 ug/L, is only slightly higher than the standard of

20,000 ug/L. As described for manganese, sodium is a ubiquitous compound present in
all soils. The presence of sodium at these concentrations at the Site is not related to
Facility operations.

All metals analyses were for total concentrations. The total concentrations of metals in
groundwater samples are greatly influenced by the presence of sediment in the sample.
Since the occurrences of elevated concentrations of metals in the samples is generaily
widespread and present at all depths it is most likely that the concentrations detected
are reflective of an influence of sediment in the sample and not of Facility operations on
groundwater quality. Therefore, metals are not COCs for the Site.

7.3.1.2 ORGANIC PARAMETERS

In addition to the metals analyses described in Section 7.3.1.1, groundwater samples for
development of the COCs were analyzed for VOCs, SVOCs, TPHs, and PCBs. A
summary of the organic compounds detected is presented in Table 7.6. The only organic
chemical compounds detected in Site groundwater were PCE, TCE, 1,2-DCE, vinyl
chloride, 1,1,1-TCA, 1,1-dichloroethane (1,1-DCA), and bis(2-ethylhexyl) phthalate.
These were the compounds which were evaluated for inclusion on the list of COCs. A

statistical summary of the concentrations of the organic chemicals detected is presented
below:

Number Average
of Number of Maximum Detected Number of
Analyte Analyses  Detections Concentration Concentration Exceedances
(ug/L) (ug/L)
Fw3 BLU, 00
— Trichloroethene 23 148007 2,135 16
~— 1,2-Dichloroethene 23 1,900 ~ 563 11
= Vinyl chloride 23 ) 160 8 4
Tetrachlorcethene 23 17 éﬁ) How 2
1,1,1-Trichloro- 23 51 28 1
ethane
1,1-Dichloro- 23 12 10
ethane
bis(2-Ethylhexyl) 3 9.1 9.1
phthalate
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TCE, 1,2-DCE, and vinyl chloride were detected in the most samples and at the highest
concentrations. Nearly all detected concentrations of these compounds exceeded the
groundwater standards. PCE was detected in two wells, ESI-6 and ESI-13; however,
only the concentrations in ESI-6 (13 and 17 ug/L) exceeded the groundwater standard of
5ug/L. TCE was handled and used in the degreaser pit and the highest concentrations
of TCE have been detected in the wells closest to the degreaser pit. Therefore, the
presence of TCE and its degradation products, 1,2-DCE and vinyl chioride, is a result of
historic Facility operations.

1,1,1-TCA, 1,1-DCA , and PCE were each only detected in two monitoring wells, ESI-6
and ESI-13. The concentration of 1,1,1-TCA exceeded the groundwater standard only in
ESI-13, the concentrations of 1,1-DCA (8.7 and 12 ug/L) exceeded the groundwater
standards in both wells, and the concentration of PCE exceeded the groundwater
standard only in ESI-6. While there were detected concentrations of these compounds
which exceeded the groundwater standards in these wells at the Site the inclusion of
these parameters on the COC list with the primary contaminants described above is not
necessary to define the extent of chemical presence in groundwater at the Site or its
impact on the environment. Therefore, 1,1,1-TCA, 1,1-DCA, and PCE are not COCs for
the Site.

Bis(2-ethylhexyl) phthalate was detected at a low concentration (9.1 ug/lL) in one
sample. This concentration only slightly exceeds the groundwater standard and the
presence of this compound is not related to historic Facility operations. Therefore,
bis(2-ethylhexyl) phthalate is not a COC for the Site.

7.3.1.3 SUMMARY
The COCs for the Site are:

i) TCE;
i)  1,2-DCE; and

it) vinyl chloride.

While all analytical data are contained in Appendix K, the following discussions focus
on the COCs.
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‘ 732 NATURE AND EXTENT OF CONTAMINATION

A sumumary of the concentrations of the COCs in Site groundwater is presented in
Table-%?’ Also presented in Table7.7 the current NYS standards for Class GA
groundwater.

Each of the COCs has been detected on at least one occasion in all wells except ESI-4, -5,
-8, -9, and -14. The current (1999/2000) ranges of COC concentration, numbers of
detections, and numbers of samples analyzed are:

Range of -
Concentration (ug/L)  Number of Analyses  Number of Detections
1,2-DCE ND; to 1600] 18 S
TCE NDs to 62,500 18 9
Viny! chloride NDyo to 43 18 2
Note:

] Value is estimated.

The highest concentrations of DCE and TCE are present in the center of the piume in

. extraction wells PW-1, PW-2, and PW-3R. The estimated current limits of the presence

of concentrations of TCE and DCE which exceed the NYS standards are shown on

Figures 7.1 and 7.2, respectively. The current concentrations of vinyl chloride are

presented on Figure7.3. Due to the elevated detection hmits for the groundwater

sample locations within the plume, the limit of vinyl chloride presence above its

standard of 2 pg/L is not shown on Figure 7.3; however, the central portion of the plume

is surrounded by wells in which vinyi chloride was not detected above 10 ug/t. The

. absence of vinyl chloride in the perimeter samples demonstrates that its presence does

e %/ " not extend beyond the e limit of the presence of the other COCs. In fact, the limit of the

S8l 7y 73 presence of vinyl chloride above its standard is expected to be areally less extensive that

) po f the other COCs. The analytical data presented on the figures show that the areal extent
of presence of the COCs is completely defined.

TCE is present at the highest concentration in PW-3R within the former degreaser pit.

Lessor concentrations of TCE are present in the monitoring wells located downgradient

of the degreaser pit and TCE has not been detected in any groundwater sample cotlected

upgradient of the degreaser pit. This pattern of TCE presence in groundwater combined
/ with the very low concentrations in organic vapors and Site soils is consistent with the
! identification of the degreaser pit as the primary source of TCE in Site groundwater.

/
' ,><>_§r,é/4.’ =t HQ-(,&(:L\[:W" A _4/,7!-0,. SR Q_(/,/, m) Lr)”grf'*«ﬂ'
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The area of the groundwater COC plume is defined by the estimated limit of the
presence of TCE at concentrations greater than 3 ug/L and occupies a maximum area of
approximately 42,000 square feet (circle of an approximate radius of 115 feet).

As described in Section 5.3.1, the presence of TCE in the sample collected from ESI-2D in
April 1992 was believed to have been an artifact carried to the deeper monitoring
interval during the installation of the borehole in which ESE2D was installed.
Monitoring well ESI-2D was redeveloped in 1998 and additionally in 1999. No COCs
were detected in the sample collected from well ESI-2D after its redevelopment in 1999.
Therefore, the vertical extent of COC presence has been demonstrated to be limited to
the sand and gravel unit above the silt/clay soils and the silt/clay is working as an
effective barrier to the downward migration of COCs as is indicated by its low hydraulic
conductivity (107 to 10® cm/ sec).

7.4 SURFACE WATER AND SEDIMENT

In May and June 2000, surface water and sediment samples were collected from the
three locations designated in the SR1/FS Documentation Work Plan:

1) upstream of Outfall 002 (location 1);
ii) at the discharge point of Outfail 002 {location 2); and
1ii) downstream of Outfall 002 {location 3).

A surface water sample (location 2A) was also collected at downstream location 24,
approximately 60 feet downstream of Outfall G02. At the time of sample collection the
water level in the river was quite high and there was difficulty in locating the outfall. A
pipe located higher up the bank along an alignment with location 2A was identified by
JCC personnel as Outfall 002; therefore samples were collected there. It was later
determined that Outfall 002 was located to the north and additional samples were
collected from the proper location.

A sample of the Outfall 002 discharge water was also coilected in May 1992. All surface
water and sediment samples were analyzed for TCL VOCs.

The locations of the surface water and sediment samples are shown on Figure 5.1.
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The only potential source of COCs to surface water and sediment in-the Chadakoin
River adjacent to the Site is Site groundwater. No COCs were detected in any of the
surface water or sediment samples. Therefore, the presence of COCs in Site
groundwater has not impacted the quality of surface water or sediment in the
Chadakoin River.

The absence of COCs in the discharge from Outfall 002 demonstrates that neither
groundwater nor residual sediment in the outfall are continuing sources of COCs to the
river. Considering the location of the outfall outside the groundwater plume and the
absence of COCs in site soils and vapors, COCs were not expected in the outfall samples.
These data further confirm that the degreaser pit was the only significant source of
COCs to groundwater.

The NYSDEC Division of Fish and Wildlife requires that sediment containing chemical
compounds be evaluated in accordance with the "Technical Guidance for Screening
Contaminated Sediments" to determine their potential to cause harmful impacts to

marine and aquatic ecosystems. Since no COCs were detected in the sediments there is
no potential for harmful impact and the evaluation is not necessary.

5020 (10)

CONESTOGA-ROVERS & ASSOCIATES




SUMMARY OF CONTAMINATION

The sampling and analytical testing at the Site has been directed at environmental media
and chemicals that could reasonably be expected to be present due to known historic
operations at the Facility.

The soil vapor and soil gas analytical data demonstrated that there was only minimal
presence of VOCs in vadose zone soils and that the highest potential was in the vicinity
of the degreaser pit. These conclusions were confirmed by the soils analytical data.
Therefore, soils are not a media of concern at the Site.

Comprehensive analyses of groundwater samples were performed to determine the
COCs. The results of these analyses were evaluated and a list of COCs was developed.
The groundwater COCs are:

TCE;
1,2-DCE; and
vinyl chloride.

The results of the groundwater investigations have identified the degreaser pit as the
primary source of COCs to Site groundwater. The presence of COCs in groundwater at
concentrations which exceed their respective NYSDEC criteria has been defined in both
the horizontal and vertical planes. The chemical plume is located in the approximate

center of the Site primarily hydraulically downgradient of the degreaser pit.

Discharge of Site waters to the Chadakoin River has not affected either surface water or
sediment quality.
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9.0

INTERIM REMEDIAL MEASURES

Based upon the studies performed at the Site over the years, it has been readily apparent
that the elevated COC presence in groundwater needed to be addressed. In order to
resolve the COC presence, two IRMs have been implemented over the past 7 years. The
[RMs implemented are:

i) groundwater extraction with on-Site treatment and discharge of treated water to
the POTW, 1994-1999; and

i1) in situ physical/chemical treatment of groundwater through chemical oxidation,
2000.

The IRMs are briefly discussed in the folowing subsections.

9.1 GROUNDWATER EXTRACTION,
TREATMENT, AND DISCHARGE

Groundwater extraction and treatment systems were installed at the Site and began
operating in November 19%4. '

The operating groundwater extraction system consisted of two extraction wells (PW-2
and PW-3) screened in the sand and gravel unit. Until shut down during the Facility
demolition in 1999, these wells were operated throughout the hours that the Facility was
manned for manufacturing purposes; approximately 8 hours per day, 5 days per week
(except holidays).

The operation of extraction well PW-2 was selected based upon the results of aquifer
pumping tests performed in February 1993. These pumping tests demonstrated that
PW-2 had a superior cone of influence capability over that of PW-1 (see Sections 5.6 and
6.3) and was located in an area of higher TCE presence than PW-1. Extraction well PW-3
was installed in 1993 directly through the former degreaser pit and was operated to
achieve source control and removal.

Extracted groundwater was pumped into a holding tank and treated in an on-site air
stripper prior to discharge to the City of Jamestown POTW. The design capacity of the

on-site air stripper was 50 GPM.
\.
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PW-2 is approximately located in the center of the Site, within the limit of the
groundwater COC plume. PW-3/ 3R is located within the chemical source area, the
degreaser pit. The combined pumping rate from the extraction wells was approximately
17 GPM; 14 GPM from PW:2 and 3 GPM froma. PW=3. In 1997 it was estimated that the
extraction system removed 544 pounds of COCs per year. Based upon that estimate,
approximately 2,700 pounds of COCs were removed from the sand and gravel unit

during the operating years of the extraction system.

A comparison of the limits of the presence of TCE in Site groundwater before extraction
to the current limit is shown on Figure 9.1. Evaluation of the data on the figure shows
that the operation of the groundwater extraction system was effective in reducing the
downgradient extent of the groundwater TCE plume. Throughout the years of

ot

operation, the extraction system was able to create a reasonable cone of inflaence over o

/-____"‘—-ﬁ_—-——* q
the entire areal extent of the TCE plume thereby preventing the off-site migration of the 0‘”'7_::#-
78
plume into the River. Even though the system only operated intermittently, the gradient °

reversal achieved during the daily operating hours would have been expected to easily

offset the natural unencumbered gradient while the system was off. The net result being

that the TCE plumaﬂy arrested throughout the operating years of the pump
and treat IRM and a substantial volume of the COC presence was removed from the
groundwater environment. This is confirmed by the analytical data which demonstrate
a substantial reduction in the presence of TCE over the operating period of the IRM.
Comparison of the current concentrations of TCE in groundwater samples collected
from the sand and gravel unit to the concentrations in 1992-1993 shows:

1992/1993 1999/2000
Maximum concentration, pg/L 320,600 62,500
Number of Analyses 17 17
Number of Detections 13 8

Ten sand and gravel unit monitoring wells which exhibited detectable concentrations of
TCE in 1992/1993 were also sampled in 1999/2000. Reductions in the concentration of
TCE ranging from 42 to nearly 100 percent occurred in eight of these wells. Increases in
concentration were observed in two wells: ESI-7, 50 ng/L in 1992/1993 to 79 ug/L in
1999/2000; and ESI-13/13R, 21 pg/L in 1992-1993 to 63 ug/L in 1999/ 2000.
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9.2 IN SITU CHEMICAL OXIDATION

In May 2000, Dowcraft requested and the NYSDEC approved an additional IRM for the
Site which consisted of the application of potassium permanganate (KMnQOs) sotution for
in situ chemical oxidation of the COCs. This program was to fill the time void while the
pump and treat system was down due to demolition of the Facility. The use of KMnO:
has been demonstrated to be very effective in destroying VOCs in laboratory studies.

The in situ treatment program introduced KMnOq into the primary area of COC
presence. The intent was to allow the KMnOs to come into contact with as much of the
groundwater chemical plume as possible. To accomplish this, a solution of 3.7 percent
KMnO:; in potable water was injected into the area of the former degreaser pit and the
area hydraulically downgradient of the degreaser pit. Groundwater quality monitoring
was performed following the application of the permanganate solution to determine the
effectiveness of the treatment.

Memoranda presenting a detailed description of the injection program and the
preliminary analytical data were prepared and submitted to NYSDEC on fuly 3, 2000,
and September 1(?), 2000, respectively. Copies of these memoranda are contained in
Appendix M and are summarized in the following paragraphs.
S5/je v o/z 00®

Approximately 16,200 gallons of 3.7 percent KMnOs solution, or 5,280 pounds KMnQO,,
were pumped into three wells, five boreholes, and a test trench located in the
approximate center of the TCE plume. The locations of the injection points are shown
on Figure 9.2.

Subsequent monitoring demonstrated that, with the exception of PW-2, the KMnO; had
been completely consumed within 1 month of being injected. Groundwater sampies for
VOC analyses were collected from the extraction and monitoring wells within the TCE
plume approximately 2 weeks following the determination that the KMnOs had been
essentially consumed.

9.21 EVALUATION OF TREATMENT EFFECTIVENESS

The reaction of KMnQs with TCE results in the cleavage of the TCE carbon-carbon
double bond to yield carbon dioxide (CO;). Manganese dioxide (MnOs), potassium
chloride (KCl) and hydrochloric acid (HCH) are produced in accordance with the
following equation:
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CoCl3H + 2KMnO; ---> CO, +2Mn0; +2KCl +HCE

Stoichiometrically, 0.81 pounds of chioride are produced per pound of TCE oxidized.
Therefore, chloride monitoring is considered a useful tool for the assessment of
treatment effectiveness. Knowledge of the increase in chloride mass after KMnO,
treatment can be used to determine the extent of TCE oxidation. Typically, a rapid
increase in chloride is observed within the first 2 weeks after treatment. This increased

chloride concentration then gradually decreases to background levels as it is diluteHEy
dispersion in the groundwater.

s A e eaq

The chloride ion concentrations measured at the Site before treatment (December 2,
1999) and 1 week following treatment (June 1, 2000) are summarized below:

Sampling Point # Chioride Concentration (mg/L)
Before Treatinent ~ After Treatment - % Y
Rid
ESI-2 67.3 85 17.95 K
ESI-3 NM 557 80 12.95 \L,U’
ESI-6 NM 453 95 27.95 O
ESI-10 NM 43 75 7.95 i
ESL-11 NM 67 90 | 295 !
ESL-12 NM 63 80 | 1295
PW-2 66.8 NM ‘

NM  Not measured.

o

Based on the data provided above, the average concentration of chioride in the COC
plume before treatment was 67.05mg/L and the average increase in chloride
concentration as a result of the oxidation of TCE by KMnOs was 17.11 mg/L. The
average increase in chloride concentration was used to estimate the total mass of
chloride in the plume by multiplying the volume of the plume in liters by the chioride

concentration:

Mass of Chloride = 4,400,000 gx3.785L/gx17.11 mg/L
= 284.9510°mg
= 28494kg
= 627 pounds
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Using the 0.81 pounds of chloride per pound of TCE conversion factor described
previously, 627 pounds of chloride can be converted to 774 pounds of TCE oxidized.
Therefore, the increase in chloride concentration demonstrates that 774 pounds of TCE
were oxidized through the application of KMnOs.

Due to the non-discriminating oxidizing nature of KMnO; and its ability to react with a
wide range of chemicals, an excess of KMnOx is always required to oxidize site-specific
contaminants. The theoretical ratio of KMnOs consumed to TCE oxidized'is 2.4:1. The
excess KMnOs required to react with the other oxidizable species present is typicaily
expected to be 6 to 10 times the amount that would theoretically be required. Based
upon the amount of KMnQO, injected (5,280 pounds) and the estimated volume of TCE
treated (774 pounds), the KMnO; was consumed at a ratio of 6.8:1 (KMnO«TCE).

Based on this, the amount of KMnQ. used at the Site was well within the expected range
and the KmnQO; was efficiently utilized.

The concentrations of the COCs detected in the Additional IRM monitoring points
before and after the in situ treatment are presented in Table 9.1.

The concentrations of TCE in injection points PW-1, PW-2, and PW-3, and monitoring
well ESI-6 either decreased or remained essentially unchanged folowing treatment. The
concentrations of TCE in downgradient monitoring wells ESI-2, -3, -10, -11, and -12,
increased between December 1999 (the last pretreatment monitoring event) and
July 2000 following treatment. The increases in TCE concentration are expected to be a
consequence of groundwater movement and the migration of residual TCE after the
pumping system was turned off and hydraulic containment was lost. As shown by the
COC analytical data presented in Table9.1, with the exception of ESI-1, the
concentrations of TCE in the downgradient monitoring wells following treatment are 17
to 96 percent lower than the concentrations reported in 1992/1993, prior to startup of the
extraction system. '
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FEASIBILITY STUDY

Based upon the Site investigation data, the only media of concern at the Site is

groundwater in the sand and gravel unit. The data and discussions presented

previously in this report demonstrate that there is no continuing source of chemicat
release from Site soils to groundwater. The remainder of this report presents the results
of the Feasibility Study performed to evaluate remedial technology alternatives to
address the COC presence in the Site groundwater.

POTENTIAL STANDARDS, CRITERIA,
AND GUIDELINES

10.1.1 TYPES AND APPLICABILITY

Applicable or relevant and appropriate New York State Standards, Criteria, and
Guidelines (SCGs) are used to develop remedial action objectives (RAOs} and to scope
and formulate remedial action technologies and alternatives. SCGs may also include
Federal Applicable or Relevant and Appropriate Requirements (ARARs) or standards if

they are more stringent than State standards. SCGs are categorized as:

i) chemical-specific requirements that define acceptable exposure levels and may,
therefore, be used in establishing preliminary remediation goals;

i1) location-specific requirements that may set restrictions on activities without
specific locations, such as floodplains or wetlands; and

iii) action-specific requirements which may set controls or restrictions for particular
treatment and disposal activities related to the management of hazardous
wastes.

Potential SCGs are listed in Table 10.1 and are described in the following subsections.

10.1.1.1  CHEMICAL-SPECIFIC SCGs -

Chemical-specific SCGs define health- or risk-based concentration limits in various
environmental media for hazardous substances and contaminants. Concentration limits
provide protective cleanup levels or may be used as a basis for estimating appropriate
cleanup levels for the COCs in the designated media. Chemical-specific SCGs may be
used to determine treatment system discharge requirements or disposal restrictions for

5020 (10)

CONESTCGA-ROVERS & ASSOCIATES




remedial activities and/or to assess the effectiveness or suitability of a remedial
alternative. Chemical-specific SCGs are generally promulgated standards or other
ARARs. Applicable or relevant and appropriate guidance values may be appropriate
where a promulgated standard for a particular substance is not available.

/-
The chemical-specific SCGs for the COCs in groundwater are presented in Table 10.;'.

10.1.1.2 LOCATION-SPECIFIC SCGs

| -
/V?ﬂif’;"g/o/rw Zg-/ﬁor’

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 by the Chadakoin River.

The location-specific SCGs for the Site are presented in Table 10.1.

10.1.1.3 ACTION-SPECIFIC SCGs

Action-specific SCGs are determined by the particular remedial activites that are
selected for 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.

The action-specific SCGs which may be applicable to potential Site remedial
technologies are presented in Table 10.1.

10.2 REMEDIAL ACTION GOALS AND OBJECTIVES

10.2.1 REMEDIAL ACTION GOALS

The primary goals of any remedial action are that it be protective of human health and
the environment, that it maintains protection over time, and that it minimizes untreated
waste (National Oil and Hazardous Substances Contingency Plan {NCP}}.
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In accordance with the provisions of the Order, the remedy selection process will be
performed in a manner consistent with the NYSDEC approved SRI/FS Documentation
Work Plan, the USEPA guidance document "Guidance for Conducting Remedial
Investigations and Feasibility Studies under CERCLA” dated October 1988 (USEPA
Guidance), NYSDEC "TAGM HWR-90-4030: Selection of Remedial Actions at Inactive
Hazardous Waste Sites" dated May 15, 1990 (NYSDEC TAGM), and any other
appropriate USEPA and Department technical and administrative documents.

10.2.2 REMEDIAL ACTION OBJECTIVES

The USEPA Guidance states "Remedial action objectives consist of medium-specific or
operable-unit specific goals for protecting human health and the environment. The objectives
should be as specific as possible but not so specific that the range of alternatives that can be
developed is unduly limited". RAOs established for the protection of human health and the
environment should specify:

1) the contaminants and media of concern;
1i) the exposure routes and receptors; and
iif) an acceptable contaminant level or range of levels for each exposure route.

The results of the Site investigations indicate that neither air, soil, surface water, or
sediment warrant remedial action as the concentrations of COCs in these media do not
exceed relevant action levels. Therefore, the remedial actions evaluated for the Site only
address groundwater impacted by COCs. In addition, where applicable, evaiuation of
remedial alternatives will consider the potential effect on concentrations of COCs in the
ambient air.

Based on the results of the Site investigations, the following RAOs have been
established: e e e

ol e ——

i) to prevent exposure of human receptors to contaminated groundwater in the
sand and gravel unit;

ii) to prevent or mitigate, to the maximum extent practicable, COC migration via
groundwater so that releases from the sand and gravel unit to the Chadakoin
River do not exceed potentially applicable SCGs;

ii1) to prevent or mitigate, to the maximum extent practicable, the migration of
contaminated groundwater to off-Site areas;
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iv) to restore on-Site contaminated groundwater in the sand and gravel unit to the
maximum extent practicable, for future use consistent with the intended land use
and to contaminant concentrations that will not result in exceedances of potential
or applicable SCGs;

\9) to monitor the groundwater in a manner to verify the effectiveness of the
remedial actions; and

Vi) to minimize future Site restrictions, to the maximum extent practicable, in order
to allow for potential unimpeded future use of the Site.

10.3 GENERAL RESPONSE ACTIONS AND
IDENTIFICATION OF REMEDIAL TECHNOLOGIES

10.3.1 GENERAL

General response actions are medium-specific remedial approaches which encompass
those actions that will satisfy the RAOs. General response actions may include
treatment, containment, excavation, extraction, disposal, institutional controls, or a
combination of these, if required, to address varied Site environmental problems and to
be effective in meeting all of the RAOs. The general response actions evaluated for the
Site are described in the following subsections. The specific remedial technologies
considered for the general response actions are also listed in the following subsections.

A summary of the general response actions and remedial technologies is presented in
Table 10.3.

10.3.2 NO FURTHER ACTION

The No Further Action response is primarily used as a basis for comparison with other
alternatives. Under the No Further Action response, no additional measures are taken
to improve environmental conditions at the Site; however, monitoring may continue to
be conducted, as appropriate. This response action will not reduce the volume,
mobility, or toxicity of the hazardous constituents of the Site media beyond the
reduction which has been realized through the implementation of the IRMs.
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10.3.3 INSTITUTIONAL CONTROLS AND MONITORING

Similarly to No Further Action, the Institutional Controls and Monitoring response will
not reduce the toxicity, mobility, or volume of hazardous Site constituents beyond the
reduction which has been realized through the implementation of the IRMs, but can
reduce the potential of human and wildlife exposure to those constituents. Other
response actions may be combined with a long-term monitoring program to track
contaminant migration and transport, and initiation of institutional controls to restrict or
limit the use of the Site or the contaminated media.

10.3.4 CONTAINMENT TECHNOLOGIES

The containment response does not reduce the volume or toxicity of the contaminants in
the Site media. The purpose of this response is to reduce contaminant mobility, and in
doing so, minimize exposure and reduce potential hazards at the Site. Periodic
monitoring is necessary following implementation of the containment respanse to
determine its effectiveness and evaluate the need for further action.

Groundwater containment technologies applicable to the Site include construction of
subsurface physical or hydraulic barriers to control groundwater migration.

10.3.5 COLLECTION TECHNOLOGIES

The collection response is not intended to reduce the volume of the collected
contaminated media. Use of collection technologies, however, reduces the mobility and
toxicity of Site contaminants by removal and disposition at a secure location. The
collection technologies provide no treatment of contaminated media but may be used in
conjunction with a disposal and/or treatment option to meet the Site-specific goals and
objectives.

The groundwater collection technologies identified as potentially apphicable to the Site
consist of horizontal subsurface collection drains (trenches) and extraction wells.
Collection drains are generally most effective at shallow depths and in highly permeable
soils, and when a low permeability confining lower layer of soil exists. Under these
conditions, a collection drain would be installed at the surface of the confining layer
where the most effective hydraulic influence could be created. Extraction wells are often
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used in deeper applications or when the size of the chemical plume is small enough to
be addressed by localized extraction points.

10.3.6 TREATMENT TECHNOLOGIES

The purpose of a treatment technology, when used alone or in conjunction with a
collection technology, is to reduce the volume, toxicity, and/or mobility of Site
contaminants. Remedial treatment technologies include biological, physical, chemical,
and thermal processes or some combination of those processes (e.g., physical/thermatl
treatment).

Two treatment scenarios are potentially applicable to the Site remediat action:

1) treatment of collected groundwater; and

i1) in situ treatment of groundwater containing COCs.

The groundwater treatment technologies potentially applicable to the Site include
activated carbon, air stripping, chemical oxidation, air sparging, steam sparging, and
biodegradation.

10.3.7 DISPOSAL

Disposal technologies involve off-Site or on-Site disposal of contaminated media or
products of treatment processes. Disposal technologies do not usually involve reduction
of contaminant volume or toxicity, but are primarily intended to reduce contaminant
mobility.

Disposal options include off-site disposal of treatment residuals or untreated
groundwater at a permitted treatment, storage, disposal facility (TSDF} and on-Site
treatment of groundwater with discharge or injection of treated water. Off-Site disposal
options normally involve transportation of the waste to the TSDF.
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10.4 SCREENING OF REMEDIAL TECHNOLOGIES

1041 GENERAL

This section presents the screening of the remedial technologies assembled in
Section 10.3. The technologies and process options screened represent those which
reasonably may be expected to achieve the RAOs.

10.4.2 SCREENING OF REMEDIAL TECHNOLOGIES
AND PROCESS OPTIONS

Remedial technologies and process options are the detailed components of general
response actions and may be grouped together as remedial alternatives. Potentially
applicable remedial technologies and process options for each of the general response
actions identified in Section 10.3 are presented in Table 10,Z. Table 10.7 also contains a
brief description of each process option. > 3

The approved SRI/FS Documentation Work Plan specifies that the following remedial
technologies be considered:

i) source control (excavation, pumping, in situ treatment);
ii) thermal destruction;
111) hydraulic containment;

1v) air sparging;
\9 in situ biodegradation; and

vi) in situ chemical oxidation.

The excavation alternative is applicable to soil treatment. The results of the Site
investigations have shown that soil is not a media of concern. Therefore, this technology
need not be evaluated.

The screening of remedial technologies and process options is designed to evaluate the
remedial technologies and process options to determine their applicability to the Site
and eliminate those technologies that technically cannot be implemented. The results of
the screening of remedial technologies and process options are shown in Table 10.3.
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Based upon the evaluation performed, the following technologies are retained for

further consideration:

i) slurry barrier wall;

ii) sheet pile barrier wali;

111) vibrated beam barrier wall;

iv) extraction wells; .

v) groundwater injection/extraction well network;

vi) air stripping treatment of collected groundwater;
vii)  in situ air sparging; and
viii)  in situ chemical oxidation.

The administrative and monitoring actions, No Further Action and Institutional
Controls and Monitoring, are also retained.

10.5 DEVELOPMENT AND SCREENING OF REMEDIAL ALTERNATIVES

The remedial technologies and process options which were retained foliowing the initial
screening described in Section 10.4 have been assembled into the following set of
groundwater remedial alternatives:

i) No Further Action;
ii) Institutional Controls and Monitoring;
1i1) Containment, Collection, and On-Site Treatment; and

iv) In Situ Treatment.

Sufficient information was gathered to allow for the screening of the alternatives based
on two screening criteria: effectiveness and implementability. Consistent with NYSDEC
TAGM cost was not considered in this preliminary screening step. The screening criteria
are defined as follows:

Effectiveness: Effectiveness addresses the ability for an alternative to satisfy RAQOs and
contribute substantially to the protection of public health, welfare, and the environment.
For the Site, this means alternatives which remediate groundwater containing COCs to
the maximum extent practicable. The ability of an alternative to accomplish short- and
long-term effectiveness and a reduction in toxicity, mobility, and volume of
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contaminants is evaluated. Each alternative was rated in its ability to meet SCGs and the
RAO:s.

Implementability: Implementability addresses the ability for an alternative to be

constructed in a reasonable time frame using accepted technologies. The technical
feasibility to construct and reliably operate a remedy was evaluated, and each
alternative was rated as either readily implemented, implemented with moderate
concerns addressed, or difficult to implement.

The screening of the identified remedial alternatives and the associated process

(treatment) options are described in the following subsections and summarized in
Tables 10.5 and 10.6.

10.5.1 NO FURTHER ACTION

Under the No Further Action alternative, no additional remedial measures will be
implemented.

Effectiveness: With the No Further Action alternative, no additional remedial actions
beyond the implementation of the IRMs will be performed. This alternative relies on
natural attenuation and degradation for further reduction in the mobility, toxicity, or
volume of the COCs. Natural degradation is the tendency of chemicals to reduce
through physical, chemical, and biologicél processes in the natural environment.
Attenuation is the tendency of a chemical to bind to in situ soil particles or organic
matter resulting in a reduction of the chemical’s mobility. Attenuation aiso includes
naturally occurring degradation due to in situ biological activity and other hydraulic
influences such as dilution and dispersion. In the case of the Site, sufficient attenuation
is occurring such that the COCs are not present in detectable concentrations in the
downgradient receiving water body {Chadakoin River). Therefore, the No Further
Action alternative will achieve the RAO of the prevention or mitigation of releases of
groundwater to the Chadakoin River which would exceed potentially applicabie SCGs.

The No Further Action alternative will not achieve all of the RAOs established for the
Site.

Implementability: The No Further Action alternative is implementable as well as
technically and administratively feasible.
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Summary: The No Further Action alternative will not meet all of the RAOs or the
remedial action goals. This alternative is, however, technically and administratively

feasible and implementable.

The NCP requires that this alternative be retained and developed during the detailed
analysis.

10.5.2 INSTITUTIONAL CONTROLS AND MONITORING

Institutional controls would limit the use of Site groundwater. Institutional controls
may involve deed restrictions, well permitting requirements, access restrictions, and/or
zoning controls, and would mitigate the potential risk to human heaith by restricting the
potential exposure pathways.

Use of the deed restriction involves placing a notation on the property deed which
makes the current and any prospective property owner aware of the property's history
and restricted land uses. The deed restricion may further place a limitation on future
development and groundwater use. This would prevent or mitigate the potential of
exposure to on-Site groundwater containing COCs.

Access restrictions can be used to limit human exposure to media which potentially
contains COCs. At the Site, however, the impacted media {groundwater) is below the
ground surface and direct contact in a routine scenario is not possible.

Zoning controls could be used to restrict land development or groundwater
withdrawals by potential groundwater users.

Well permitting requirements may control the installation of water supply in the vicinity
of the Site by requiring the potential well owners to file an application to instail a well.

Groundwater monitoring is a component of this alternative. Groundwater monitoring
would be performed using the existing well network. Results of the monitoring
program would be used to evaluate the movement of COCs in the groundwater. A
monitoring plan would be developed to establish the procedures and protocols for
groundwater sampling and anatysis. The analytical data would be used to evaluate the
migration of the COCs and also to monitor background groundwater quality. Although
groundwater monitoring would not reduce the present risk levels, it would provide:
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i) an early warning for the migration of COCs from the Site; and

ii) a better understanding and evaluation of the natural attenuation mechanisms in
effect.

Effectiveness: Institutional controls and groundwater monitoring would not reduce the
mobility, toxicity, or volume of the COCs in groundwater at the Site. However,
institutional controls would be effective in reducing future risk to human health by
restricting the number of exposure pathways to groundwater containing COCs,
provided respective controls are maintained. Groundwater monitoring would be
effective in preventing public risk by tracking the migration of COCs from the Site as
well as documenting reduction due to natural attenuation effects.

This alternative partially complies with the remedial action goals by being protective of
human health; however, it may not be fully protective of the environment and does not
minimize the volume of untreated COCs.

Implementability: Established procedures and mecharnisms already exist to implement
institutional controls over the short-term, and these means are sustainable over the

proposed long-term (e.g., a minimum of 30 years). Institutional controls relating to
groundwater use (deed notices, restrictive covenants, well permitting, and zoning
controls) are administratively feasible. In fact, restrictive covenants for the Dowcraft
property have already been filed. Zoning controls and well permitting can only be
implémented by governmental authorities. o

A sufficient well network exists at the Site to implement a monitoring program.
Standard procedures and protocols for monitoring and testing of Site groundwater are
available.

Summary: Institutional controls are implementable at the Site and are effective in
reducing the potential human health risk. A groundwater monitoring program would
be effective in identifying potential incremental future risk due to the Site and also
effective in documenting the reduction of COCs due to natural attenuation effects.

The Institutional Controls and Monitoring alternative alone would not meet all of the
RAOs identified for the Site. However, the most appropriate remedial alternative for the
Site may include this alternative as a secondary component. This alternative will be
carried through for detailed analysis in Section 10.6.2.
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10.5.3 CONTAINMENT, COLLECTION, AND ON-SITE TREATMENT

As identified in Section 10.4, three groundwater containment and collection remedial
alternatives have been retained for screening. These alternatives are:

i) physical containment (barrier walls);

i1) hydraulic containment (groundwater extraction possibly combined with
injection); and

iii) groundwater collection using extraction wells.

The hydraulic containment and collection technologies would need to be implemented
in conjunction with a groundwater treatment system to address the extracted
groundwater containing COCs. Treated extracted groundwater would be discharged to
the Jamestown Public Utilities POTW or reinjected into the sand and gravel unit.

The effectiveness and implementability of groundwater containment and collection
alternatives at the Site are effected by:

i) stage elevations in the Chadakoin River; and

it) restricted access between the northern limit of the groundwater COC piume and
the bank of the Chadakoin River.

The impact of these factors has been considered in the screenings presented in the
following subsections.

Based on the current concentration of TCE in the vicinity of the degreaser pit
(62,500 pg/L in PW-3), it has been assumed that all of the containment/collection
alternatives would be in place for 30 years.

10.5.3.1 HYDRAULIC CONTAINMENT AND COLLECTION

Hydraulic containment and groundwater collection would be accomplished through:

i) operation of an extraction well system; or

ii) operation of extraction and injection well systems.
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Extraction wells have been demonstrated to achieve and maintain hydraulic
containment of the COC plume at the Site. Extraction wells are less costly to install than
a collection trench system; therefore, since comparable collection and containment can
be achieved with extraction wells, the installation and operation of a collection trench
has not been considered further.

10.5.3.1.1 EXTRACTION WELL SYSTEM

The extraction well system would consist of the existing purge wells, PW-1, PW-2, and
PW-3R. As described in Section5.2.2, the purge wells are located within the
groundwater COC plume and are screened in the sand and gravel unit at depths
ranging from 22 to 42 feet BGS.

Wells PW-1 and/or PW-2 would be operated to achieve and maintain hydraulic
containment and minimize the potential for further migration of the groundwater within
the plume. Well PW-3R, which is located within the limit of the former TCE vapor
degreaser pit, would be operated to achieve source control and removal.

Wells PW-2 and PW-3R would be equipped with electric submersible pumps and the
pump discharge would be connected to a 2-inch diameter headet pipe buried below the
frost line (approximately 4 feet BGS).  wok«t «boct Puw- ’

Since the decommissioning and demolition of the facility, there is no routine presence of
Dowcraft personnel. Therefore, an automated control system would be required for
proper operation of the extraction wells. This control system would include level
control alarms, automatic on/ off switches, and flow totalizer(s).

It is estimated that the extraction well system would pump at an approximate flow rate
of 20 to 50 GPM.

Effectiveness: The operation of the groundwater extraction well IRM has demonstrated
that the operation of the extraction well system will provide both hydraulic containment
and recovery of COCs in groundwater. The maintenance of the hydraulic containment
system would reduce the mobility of the COCs in the sand and gravel unit beneath the
Site by capturing the 1mpacted groundwater flow yrlor to dlscharge to the Chadakom
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The existing groundwater extraction wells are located within the area of the plume in
which the highest concentrations of COCs are present. Therefore, operation of these
wells will reduce the volume of COCs present. However, the extraction well system wiil
not fully remediate the impacted groundwater in a short time frame. Over the 5 years
the extraction wells were operated, approximately 10.5 million gallons of groundwater
or 2.5 pore volumes of water within the plume were removed. Despite the volume of

water removed, significant concentrations of COCs remain in the center of the plume.
-

When implemented in conjunction with a groundwater treatment system, a volume and
toxicity reduction of the COCs would be achieved as COCs are removed and
concentrated or destroyed in the treatment process.

This technology would address some of the RAOs. Specifically, this alternative would
prevent or mitigate, to the extent practicable, COC migration via groundwater. This
technology may also be able to achieve the RAO of restoring the contaminated
groundwater in the sand and gravel unit to the groundwater 5CGs; however, as stated
previously, this would require a long timeframe to achieve.

Implementability: The mobility of groundwater in the sand and gravel unit can be
reduced through the use of an extraction well system. This alternative is technically and
administratively feasible. This technology is routinely used as a groundwater remedial
technology. Conventional techniques, materials, and equipment are available for the
implementation of this option.

If necessary, additional extraction wells could be added after the system has been
installed and operated with little modification to the original system.

Summary: A groundwater extraction well system could adequately control the
migration of COCs from the Site and satisfy this RAO. The effectiveness of the
extraction well system would need to be monitored and evaluated. If necessary, the
system and/or its operation could be modified to satisfy the RAO of containment of the
groundwater COC plume. Conventional techniques, materials, and equipment are
available for the implementation of this technology.

The extraction well alternative will be retained for detailed analysis in this FS.
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10.5.3.1.2 GROUNDWATER EXTRACTION AND
INJECTION WELL SYSTEMS

The extraction well system design and operation would be as described in
Section 10.5.3.1.1. The purpose of the injection well system is to maintain the
groundwater elevation at the northern perimeter of the groundwater COC plume at a
higher elevation than the groundwater elevation in the extraction wells and the surface
elevation of the River. These hydrautic conditions are intended to create a groundwater
flow divide between the groundwater COC plume and the River. This flow divide
could be maintained at all times to ensure hydraulic containment. The water for
injection will be treated extracted groundwater.

The results of the aquifer pumping tests demonstrated that the cone of influence around
each extraction well is greater than 50 feet (see Section 6.3). Similar influence would be
expected for injection wells. Therefore, injection wells would be installed approximately
100 feet apart to have overlapping cones of influence and thus create a continuous

downgradient hydraulic barrier preventing contaminated groundwater from leaving the
Site.

The heads of the injection wells would be connected to a 2-inch diameter header buried
approximately 4 feet BGS. Water would be gravity fed either directly from the treatment
system or from a holding tank. The injection into each well would be regulated through
a system of level controls and actuated valves. The injection volume would have to be
controlled to ensure that too much water is not injected as this could reverse the natural
gradient in the area and reverse the direction of flow of the COCs.

The numbers of extraction and injection wells required is estimated at 2 and 2,
respectively. The total extraction rate required to provide hydraulic containment is
estimated to be 20 to 50 GPPM. The total injection rate is estimated to be 10 to 20 GPM.

The groundwater extraction and injection well network would be implemented in
conjunction with an on-Site groundwater treatment system. Treated groundwater
would be used for reinjection to achieve the desired hydraulic gradients.

Effectiveness: The groundwater extraction and injection well systems aiternative would
be effective at providing hydraulic containment of groundwater beneath the Site and
would thereby reduce the mobility of the COCs in groundwater. This alternative would
also mitigate, to the maximum extent possible, the risk of off-Site exposure to
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groundwater potentially containing COCs and would be protective of human health and

the environment.

The groundwater extraction and injection well systems alternative would not

substantially enhance the restoration of groundwater quality beyond that which would
be achieved with the extraction well system alone as described in Section 10.5.3.1.

This technology would address some of the RAOs. Specifically, this alternative would
prevent or mitigate, to the extent practicable, COC migration via groundwater to the
River or the off-Site sand and gravel unit. This technology may also be able to achieve
the RAO of restoring the contaminated groundwater in the sand and gravel unit to the
groundwater SCGs; however, as stated previously, this would require a long timeframe
to achieve.

Implementability: An extraction and injection well network is a technically and
administratively feasible alternative to address the groundwater containing COCs
beneath the Site. Additionally, extraction and injection networks have been proven to be
appropriate and implementable at a number of Sites requiring groundwater

remediation.

The injection well system would be located in whole or part within the building
containing JCC operations. This would require access permission from the property
owner for installation and operation and maintenance. Activities and physical features
associated with the injection system may interfere with JCC operations.

The extraction and injection well systems alternative would require significant
operational considerations to maintain the appropriate relationships between extraction
rates, injection rates, and the elevation of the hydraulic barrier. Since a compiex contro}
system would be required to maintain a hydraulic balance, this alternative will be
slightly more difficult than others to operate and maintain in the long-term.

A constant supply of treated groundwater for reinjection is necessary to maintain the
hydrogeologic conditions required for this alternative to be effective. Permits are
required to re-inject water into the groundwater regime.

Conventional equipment, materials, and techniques are availabie for the implementation
of this alternative.
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Summary: An extraction and injection well system would be effective at maintaining
hydraulic containment of the groundwater containing COCs beneath the Site. Treated
groundwater would be required for use at the injection wells; therefore, this alternative
would require either treated groundwater storage or concurrent groundwater extraction
and treatment. Permits to re-inject treated groundwater are required. Since complicated
hvdraulic controls are required for this alternative to be effective, the long-term
operation and maintenance of the extraction and injection well network may be difficult.

Activities and physical features associated with the injecion well network could
interfere with JCC operations.

Conventional construction techniques, materials, and equipment are available for the
implementation of this technology.

This alternative will not be considered further in this FS because the injection well
network would not substantially enhance the achievement of the RAOs beyond that

which can be realized through the optimized operation of a groundwater extraction weil
system or through the implementation of an alternative involving physical containment
and groundwater collection. In addition, the injection wells result in potential
difficulties in the long-term operation and maintenance of the system and potential
interference with JCC operations.

10.5.3.2 PHYSICAL CONTAINMENT AND COLLECTION

Physical containment and groundwater collection would be accomplished through
installation of a barrier wall and operation of groundwater extraction wells.

A barrier wall could be constructed to act as a vertical barrier to control horizontal
groundwater migration away from the COC source area. There are various types of low
permeability barrier walls which could be installed including:

i) a slurry wall installed by excavating a trench and placing a low permeability
backfill mixture;

i1) a sheetpile wall driven into the ground; and

a grout curtain or shurry wall installed by the vibratory beam method.
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The slurry wall would consist of the placement of a low permeability backfill mixture
(hydraulic conductivity on the order of 10 cm/sec) into an excavated trench to form a
cut-off wall which would isolate the area of concern. The slurry wall would be
approximately 2 to 3 feet thick, and would be keyed into the underlying siit/clay unit.
Typically, a low permeability additive, such as bentonite is mixed with water to form a
homogeneous material (slurry} with the desired hydraulic properties. This sturry
should be designed to be of sufficient density to support the trench walls during
placement of the lower permeability backfill mixture. The backfill mixture is typically a
low permeability soil mixed with bentonite to further reduce the permeability of the
final mix. The hydraulic conductivity of the slurry wall would be low enough to
significantly reduce the flow of groundwater through the barrier waill.

Sheetpile barrier walls are constructed by driving sections of steel sheetpiling
permanently into the ground. Each section of sheetpiling is interlocked at its edges
before driving. A sheetpile barrier wall does not involve excavation of subsurface soils.
Therefore, there are no considerations for handling and disposal of excavated subsurface
soils as is the case with slurry walls.

Vibrated beam slurry walls are constructed by vibrating a steel I-beam into the ground
to the desired depth and, as the beam is withdrawn, injecing a low permeability
cement-bentonite mixture under pressure into the resuiting void. This process is
repeated along the alignment of the wall with each beam injection overlapping the
previously completed section. The thickness of the wall will vary based on the
permeability of the subsurface material. The vibrated beam slurry wall does not involve
the excavation of subsurface soils, and therefore, does not require considerations for the
handling or disposal of excavated soils.

The operation of one or more of the existing exiraction wells would be required to
extract groundwater from the source area and to insure an inward gradient back
through the barrier wall. The number of extraction wells required to help maintain
hydraulic control and prevent groundwater containing COCs from mounding behind
the wall and possibly overflowing the top would be based on the well capacity and the
hydraulic conditions where the wells are needed.

In order to monitor water levels along the alignment of the barrier wall, water level
sensors and recorders would be installed in wells or piezometers located along the wall.

The sensors would activate automatic on/off switches for operation of the extraction
wells.
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Other construction and operation features for the extraction wells and treatment system
would be the same as described for the extraction well system in Section 10.5.3.1.1.

Effectiveness: The installation of a barrier wall in conjunction with groundwater
extraction wells would effectively contain groundwater contaminated with COCs and,
therefore, reduce the mobility of the COCs in the sand and gravel unit beneath the Site.
Depending upon the alignment of the barrier wall, groundwater containing minor
amounts of COCs may remain downgradient of the wall. This groundwater would
neither be remediated nor contained and would continue to migrate toward and
discharge into the River. This is not expected to resuit in any exceedances of surface
water SCGs for the uncontrolled discharge presently occurring has not resulted in any
surface water exceedances.

For slurry walls, chemical compatibility' tests would be required during predesign
activities to ensure that the COCs do not adversely react with the slurry or grout.
Routine monitoring and maintenance of the barrier wall would be required to maintain
the effectiveness of the wall.

Volume reduction of the COCs would be achieved with this alternative through the
operation of the extraction well{s) and over the jong-term, the toxicity of the COCs
would be reduced as a result of natural attenuation mechanisms; however, the barrier
wall and extraction well alternative would not substantially enhance the restoration of
groundwater quality beyond that which would be achieved with the extraction well
system alone as described in Section 10.5.3.1.1.

There is potential for short-term exposure of workers to potentially contaminated
material during construction of a slurry: wall which involves excavation since soils
saturated with groundwater containing COCs could be excavated and brought to the
surface. These short-term exposures would be significantly less in the construction of a

barrier wall which does not require excavation {i.e., sheetpile wall or vibrated beam
wall).

This alternative would also address the RAOs which would be addressed by the
extraction system alone.

Implementability: Slurry wall systems can be readily implemented using conventionatl
construction technologies and equipment. The installation method for the Site would
involve simultaneous operations in which soil is excavated from the trench alignment,
while the excavated or imported material is mixed with bentonite and water (in an open
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pit, cement mixer, or batch plant) to create a backfill mix with the desired hydraulic
properties. As soil is excavated from the trench, around the area to be isolated, it would
be replaced by the slurry which would then support the sidewalls of the trench.
Trenching would continue through the slurry until the barrier wall was complete.
Water would be lost into the groundwater flow regime during trenching and backfiii;
therefore, dewatering would generally not be required.

Because excavation within the plume limit may be required for the construction of a
slurry wall, VOCs may be released to the ambient air.

Sheetpile walls are constructed using standard pile driving equipment. Vibrated beam
walls are constructed using standard vibratory pile drive-extractor and pressure
grouting equipment. Both the sheetpile wall and the vibrated beam wall can be installed
to depths of 100 feet or greater in unconsolidated deposits free of boulders. The Site
conditions (approximately 30 feet of sand and gravel undertain by silt/clay) may be
suitable for the sheetpile or vibrated beam walls. Since the installation of the sheetpile
and vibrated beam walls do not involve the excavation of soil, there are no

considerations required for the release of organic vapors.

Construction of any of the barrier wails along the northern limit of the groundwater
COC plume may be difficult because of the presence of the JCC building and the limited
available work area outside the building. If it is necessary to move the barrier wall to an
alignment within the limit of the plume, loss of downgradient impacted groundwater
would occur. Due to the proximity of the JCC building and the center of the COC
plume, it is doubtful that an effective sturry walt could be built on Site. The use of sheet
piles and vibrating beam walls are likely possible but still would have to be further
evaluated due to structural concerns over vibrations.

Summary: A barrier wall and extraction well system would be effective in reducing the
mobility of COCs beneath the Site.

Conventional technology and equipment are available for the implementation of this
technology. Because of limited access, installation of a barrier wall and operation and
maintenance of extraction wells for hydraulic control may be difficult.

This alternative will not be considered further in this FS primarily because the barrier
wall alternative would not significantly enhance the achievement of the RAOs beyond
that which can be realized through the optimized operation of a groundwater extraction
well system alone. In addition, there exists the likelihood that the barrier wall would be
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installed within the central area of the plume resulting in loss of groundwater containing
COCs downgradient of the barrier. Potential conflicts between the building structure
and the wall installation are also a factor in the elimination of this alternative.

10.5.4 GROUNDWATER TREATMENT

Air stripping is the groundwater treatment technology retained to address the COCs in
extracted groundwater. Air stripping is a physical process which transfers VOCs from
water to air. Extracted groundwater containing VOCs is passed over a bed of packing
material or separation trays while a stream of air is forced counter-current to the flow of
water. The packing material, or separation trays are used to maximize the contact
surface area between the air and water streams. Organic compounds which are
transferred to the air stream can be discharged directly to the atmosphere or treated
prior to discharge.

A pretreatment system for removal of iron and manganese and solids may be required
as part of the air stripping alternative but was not needed for the IRM.

Effectiveness: Air stripping is effective in reducing the concentrations of the COCs in
the extracted groundwater. TCE, the compound of primary concern at the Site, is
readily treatable using this technology. Air stripping will reduce the volume of COCs in
the extracted groundwater.

Air emissions from the stripper have already been shown to meet the SCG foliowing
carbon treatment.

This treatment technology is protective of human health and the environment and
would comply with the SCGs for treated water and air discharges.

Implementability: The air stripper which was used during the groundwater extraction
IRM would also be used in the groundwater extraction and treatment remedial
altermative. This stripper has a design capacity of approximately 50 GPM and has been
previously permitted for operation with treatment of this waste stream.

A new protective shelter would need to be constructed to house the air stripper and
associated controls. Adequate space exists in the immediate vicinity of the treatment
area to accommodate this building.

5020 (10)

CONESTOGA-ROVERS & ASSOCIATES




During the operation of the groundwater extraction IRM, the effluent discharge from the
air stripper was permitted for discharge to the Jamestown Public Utilities POTW. It is
assumed that this permit is either still in effect or that it could be renewed for continuing
discharge from the air stripper.

Vapor phase treatment may still be required to meet the SCGs for concentrations of
COCs in air emissions. New air permitting will also likely be required since the
operation of the air stripper for the groundwater extraction IRM was permitted with the

other plant process emissions.

Summary: Air stripping has been demonstrated to be effective in reducing the
concentrations of COCs in extracted groundwater at the Site.

New or existing permits for air emissions and effluent discharge would be required or

may require renewal.

Treatment system solid wastes (i.e., spent carbon} would require off-Site disposal.

10.5.5 IN SITU TREATMENT

The in situ treatment technologies retained for screening are:

1) chemical oxidation;
ii) air sparging; and

iif) thermal treatment.

10.5.5.1 CHEMICAL OXIDATION

Chemical oxidation can destroy an extensive variety of organic constituents in
groundwater. In situ chemical oxidation is an innovative technology based on the
delivery of a suitable oxidizing agent to impacted groundwater in order to destroy or
detoxify the chemical constituents by converting them to innocuous and harmless
compounds. Chemical oxidation by KMnOs has been applied at the Site as an
Additional IRM. KMnO, was selected as the chemical oxidant of choice for the
Additional IRM because of its ease of installation and handling compared to other
oxidants (e.g., peroxide).
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KMnQ; is a strong oxidizing agent that reacts readily with many organic compounds
including the COCs. The effectiveness of KMnOj for the oxidation of organic chemicals

in environmental media has been demonstrated at the laboratory and pilot scale levels.
KMnO:; is a stable reagent also used in drinking water treatment. It is commercially
available and easy to handle in both solid and aqueous forms.

For application at the Site, an aqueous solution of approximately 4 percent by weight
KMnO; was injected into the primary area of COC presence through existing wells,
additional boreholes, and a trench excavated in the area of the former TCE vapor
degreaser pit.

Effectiveness:  The monitoring data collected from the Additional IRM have
demonstrated that chemical oxidation with KMnO; is effective in reducing the volume
and toxicity of the COCs and, with additional applications, will achieve the RAO of
restoration of the Site groundwater.

Chemical oxidation will address all of the RAOs associated with migration of
groundwater impacted by COCs. By destroying the COCs in place, the groundwater is
restored in an expeditious manner and migration will not be an issue.

Implementability: Through the performance of the Additional IRM, it has been
demonstrated that chemical oxidation is technically and administratively feasibie.

Summary: Chemical oxidation using KMnOjs has been demonstrated to reduce the
volume and toxicity of the COCs in Site groundwater and, therefore, will be retained for

ey T DR TRRIRG 0
detailed analysis in this FS.

10.5.5.2 AIR SPARGING

Air sparging is an in situ technology whereby air is injected (sparged) into impacted
groundwater to "strip" VOCs from the water. As the sparged air travels up through the
water, mass transfer of VOCs from the liquid to the vapor phase occurs and the VOCs
are carried into the vadose zone where they can be collected and treated, if necessary.
Air sparging would require a soil vapor extraction (SVE) system installed in the vadose
zone to be operated concurrently to remove the vapor phase constituents. The extracted
vapors could require carbon treatment. Air permits may also be required.
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Air sparging can also enhance aerobic biodegradation of the COCs through the addition
of oxygen to the groundwater.

Air sparging is most effective in removing organic compounds from groundwater if the
compounds possess the following characteristics: low solubility in water, high vapor
pressure, high Henry's Law constant, low boiling point, and low molecular weight; and
the Site conditions include homogenous high permeability soils with low organic carbon
content. The Site COCs and sand and gravel unit present appropriate conditions for air

sparging.

—

The installation of an air sparging system at the Site would involve, at a minimum, the
installation of a below grade delivery system for compressed air into the sparge points.
It may be possible to use existing wells or the Additional IRM injection points as the
sparge points. Air would be supplied by an on-Site air compressor which will require
power and shelter. Since the Site is unattended, an automated control system would be
required for operation. This control system would include, at a minimum, automatic off
switches on the compressor to protect against overheating.

Effectiveness: Pilot scale studies would be required to fully evaluate the effectiveness of
this technology at the Site; however, it is expected that in situ air sparging would be
effective in reducing the concentrations of the COCs in the sand and gravel unit.

Air sparging will address all of the RAOs associated with migration of groundwater
impacted by COCs. By destroying the COCs in place, the groundwater is restored in an
expeditious manner and migration will not be an issue.

Distribution and, therefore, capture of the vapor phase may be affected by lithological
and operational control of air flow. Diffusion of contaminants into channels can be siow
and performance can be difficult to measure or interpret. However, the treatiment area
at the Site is relatively small and the upper sand and gravel fairly homogeneous;
therefore, control of air dispersion and proper monitoring should be attainable.

Implementability: The restoration of the Site groundwater would be enhanced by an air
sparging system. Air sparging is technically and administratively feasible. This
technology is becoming more common as a remedial technology. Conventional
techniques, materials, and equipment are available for the implementation of this
option.

If an accompanying SVE system is installed, air permits may be required.
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Summary: Air sparging could meet the RAOs. Evaluation of the effectiveness of the air
sparging system could be problematic due to the unpredictable nature of air flow n the
vadose zone. Conventional techniques, materials, and equipment are available for the

N
implementation of this technology.

Due to its demonstrated effectiveness, at other sites, air sparging will be retained for
detailed analysis in this FS, —

10.5.5.3 THERMAL TREATMENT (STEAM SPARGING]}

Steam sparging is performed in the same manner as air sparging except that steam
rather than ambient air is injected into the treatment area. The transfer of heat rather
than ambient temperature air improves contaminant transport and removal mechanisms
such as gas advection, chemical partitioning to the vapor phase, gas phase contaminant
diffusion, and chemical or biological transformation.

The details of the steam sparging system are the same as for air sparging except that
additional equipment would be required for the production of steam for injection.

Effectiveness: Thermal enhancement of air sparging by the injection of steam instead of
ambient air could increase the effectiveness of the air sparging system described in
Section 10.5.5.2. As with air sparging, pilot scale studies would be required to fully
evaluate the effectiveness of this technology at the Site. Steam sparging would achieve
the RAOs.

The use of steam may improve vapor distribution and diffusions over that achieved
with air sparging but the improvement is expected to be minimal.

Implementability: The restoration of the Site groundwater would be enhanced by a
steam sparging system. Steam sparging is technically and administratively feasible.
Several full-scale applications of steam sparging have been made in recent years and
commercial systems are available. '

Summary: Steam sparging will meet the RAOs.

Conventional techniques, materials, and equipment are available for implementation of
this alternative. Steam sparging would not be substantially more effective than air
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sparging and chemical oxidation has been demonstrated at the Site to be effective in
treating the COCs in situ. Therefore, steam sparging will not be retained for deiailed

analysis.
PR A

10.5.6 RETAINED REMEDIAL ALTERNATIVES

The screening of the remedial alternatives performed in Section10.5 using the
established criteria of effectiveness and implementability has resulted in the
development of the following remedial alternatives for detailed review:

Alternative 1: No Further Action;

Alternative 2: Institutional Controls and Monitoring;

Alternative 3: Extraction Well System with On-Site Groundwater Treatment;
Alternative 4: In Situ Chemical Oxidation with Potassium Permanganate; and

Alternative 5: In Situ Air Sparging.

Alternatives 3 and 4 would also invelve implementation of institutional controls and
groundwater monitoring.

These five alternatives are analyzed in detail in Section 10.6 using the evaluation criteria
established in the NCP and guidance documents.

10.6 DETAILED ANALYSIS OF RETAINED REMEDIAL ALTERNATIVES

Five remedial alternatives were developed in Section 10.5.6 for possible application at

the Site. These five alternatives are subject to a detailed analysis using the nine
evaluation criteria developed by USEPA as presented in the USEPA Guidance. The nine

evaluation criteria are as follows:

overall protection of human health and the environment;
compliance with ARARs/SCGs;

long-term effectiveness and permanence;

reduction of toxicity, mobility or volume;

short-term effectiveness;
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vi) implementability;
vii)  cost;
viil)  State acceptance; and

ix) community acceptance.

The evaluation criteria of State acceptance and community acceptance cannot be
evaluated at the feasibility study stage because they are based upon agency and public
comments regarding the FS report. Consequently, no further discussion of these two

criteria is provided.

The remaining seven evaluation criteria are divided into two primary groups, namely
threshold criteria and balancing criteria.
w

The threshold criteria include overall protection of human health and the environment,
and compliance with applicable SCGs. With the exception of the No Further Action
altermative, all remedial alternatives must meet the threshold criteria to be eligible for
further consideration.

The remaining five evaluation criteria are considered the balancing criteria. Each of the
remedial alternatives is assessed and analyzed on a comparative basis using these
evaluation criteria. Ultimately, a remedial action plan is proposed that incorporates the
alternative which provides the best solution with respect to the balancing criteria.

The detailed analysis of alternatives has been performed in a manner consistent with the
NYSDEC TAGM and USEPA Guidance.

10.6.1 ALTERNATIVE1 - NO FURTHER ACTION

10.6.1.1 DESCRIPTION

The No Further Action alternative (Alternative 1) provides no active remedial measures
to improve the environmental conditions at the Site. Natural attenuation and
biodegradation would reduce COC concentrations in groundwater (see Section 10.5.1).
No remedial actions would be conducted. .
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10.6.1.2 ASSESSMENT

Overall Protection of Human Health and the Environment: Because no additional

remedial measures are implemented with Alternative 1, the potential future risk to
human health and the environment would not be reduced beyond that which will be

JUSSIRSNTS S et

achieved through natural attenuation.

Alternative 1 will not be protective of human health and the environment in the future if

C e e e—— e -

Site groundwater in the sand and gravel unit is used as a water supply source or if the
future land use of the Site is not controlled. This alternative will not achieve the RAOs.

——

Compliance with SCGs: Alternative 1 will not achieve the chemical-specific SCGs which
apply to groundwater. Since no remedial action would be implemented, no
action-specific SCGs apply to Alternative 1.

Alternative 1 satisfies the location-specific SCGs. Potential location-specific SCGs for
Alternative 1 are: 6 NYCRR Part 608.

Reduction of Toxicity, Mobility or Volume: Alternative 1 provides no active reduction

of toxicity, mobility or volume of the COCs. However, over the long-term, the volume
and toxicity of COCs in groundwater will be reduced by natural attenuation and
degradation processes.

Short-Term Effectiveness: Alternative 1 requires no remedial actions; therefore, there
would be no additional short-term risks posed to the community, the workers, or the
environment as a result of the implementation of this alternative.

Long-Term Effectiveness and Permanence: Because this alternative would not resuit in

any further remedial actions, the residual risks would not be reduced beyond that which
will be achieved through natural attenuation. RAOs would not be met by Alternative 1,
and a permanent remedy would not be provided.

Implementability: Because there are no remedial actions being undertaken, the
implementability criterion is not applicable.

Cost: Because there are no remedial actions being undertaken, there are no costs
associated with Alternative 1.
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10.6.2 ALTERNATIVE 2 - INSTITUTIONAL CONTROLS
AND MONITORING

10.6.21 DESCRIPTION

Alternative 2, Institutional Controls and Monitoring, includes the implementation of
institutional controls to restrict exposure to contaminated groundwater and ;nE)nitormg
of the 'S'itrggf_uo_gwrldy\@ter.

Under this alternative, a Deed Restriction or Record Notice would be added as an
addendum to an existing deed for the Site. The deed restriction would inform the
property owner of the Site history and restricted land use/groundwater use on the
property and require the owner to obtain regulatory approvals before the installation of
wells or performance of subsurface construction activities below the water table. Any
future conveyance of the property would be subject to these restrictions. The restriction
or restrictive covenants must be drafted in accordance with applicable and relevant State
and municipal legal codes to be enforceable.

In view of these institutional controls, zoning and well permitting are believed to be
unnecessary at the Site.

Wc{yg@r_ monitoring would be performed to evaluate the effectiveness of
natural attenuation and biodegradation in_reducing the concentrations, and thereby the

“foxicity and volume, of the COCs. For evaluation puzrposes, it has been assumed that the

groundwater monitoring network, will consist of 15 wells including one background
monitoring well. A sampling frequency of semi-annually for years 1 through 5 and
annually for years 6 through 30 has been assumed. All collected groundwater samples
will be analyzed for the COCs.

Groundwater monitoring would also include measurement and evaluation of water
table and surface water elevations to track groundwater flow patterns.

10.6.2.2  ASSESSMENT

Overall Protection of Human Health and the Environment: Effective deed restrictions

and monitoring would be protective of human health by preventing potential exposure
to contaminated groundwater. The potential future risk to the environment using

5020 (10)

81 CONESTOGA-ROVERS & ASSOCIATES



Alternative 2 would not be reduced beyond that which will be achieved through natural
attenuation.

Therefore, Alternative 2 would achieve some of the RAOs if the folowing controls are
enacted:

i) property deed restrictions maintained and enforced over the long-term to control
potential exposure to contaminated groundwater; and

1i) an effective groundwater monitoring program.

Compliance with SCGs: Alternative 2 will not achieve the chemical-specific SCGs which
apply to groundwater.

Since no remedial action would be implemented, no action-specific SCGs apply to
Alternative 2.

Alternative 2 satisfies the location-specific SCGs. Potential location-specific SCGs for
Alternative 2 are: 6 NYCRR Part 608.

Reduction of Toxicity, Mobility or Vojume: Altermative 2 provides no active reduction
of toxicity, mobility, or volume of the COCs. However, over the long-term, the volume
and toxicity of COCs in groundwater will be reduced by natural attenuation and
degradation processes.

Short-Term Effectiveness: Alternative 2 requires no remedial actions. Therefore, there
will be no additional short-term risks posed to the community, the workers, or the
environment as a result of the implementation of this alternative.

Long-Term Effectiveness and Permanence: The mnstitutional controls to be established
for Alternative 2 would make this alternative effective in the long-term. Groundwater
monitoring would be used to assess the natural attenuation processes in the
groundwater and subsequently evaluate the potential risk of exposure to contaminated
groundwater over time. Over the long-term, the incremental risk attributable to the Site
would be reduced as a result of natural attenuation processes in the groundwater. For
institutional controls to be effective in the long-term, they must be enforced.

Implementability: Alternative 2 is readily implementable at the Site.
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Cost: The 30-year present worth cost for Alternative 2, given a semi-annual sampling
frequency for years 0 through 5 and an annual sampling frequency for years 6 through
30 is $131,000. The cost summary is presented in Table 10.8, and the detailed breakdown
of costs is presented in Appendix N. The costs of this alternative are associated with
long-term monitoring and reporting, monitoring well maintenance, and implementation
of deed restrictions.

10.6.3 ALTERNATIVE 3 - EXTRACTION WELL SYSTEM
WITH ON-SITE GROUNDWATER TREATMENT

10.6.3.1 DESCRIPTION

Alternative 3 includes:

i) institutional controls and monttoring;
ii) extraction well system;
i1i) groundwater treatment by air stripping; and

1v) discharge of treated water to POTW,

The extraction well system will be designed to contain and recover contaminated
groundwater from the sand and gravel unit. The system will consist of the extraction
wells utilized for the IRM and described in Sections 9.1 and 10.5.3.1.1 of this report.

Alternative 3 will include the same water quality and hydraulic monitoring program
designed for Alternative 2. The monitoring data will be evaluated to ensure that the
extraction well system can effectively achieve the RAOs. This monitoring program will
include the collection and analyses of groundwater samples, the measurement of water
Jevels in monitoring and extraction wells and in the Chadakoin River, and periodic
reporting and evaluation of the system effectiveness. The extraction well system will be
evaluated by the following criteria:

i) the maintenance of an inward hydraulic gradient in the area exhibiting elevated
COC concentrations; and

ii) a decrease in the concentration of the COCs in the groundwater within the
plume.
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During the first § years of operation of the extraction well system, the effectiveness of
the system will be-evatuated-annually and extraction wells may be added as appropriate

— e
to achieve/hydraulic conta'mmentD After the collection of a maximum of 5 years of

morﬁtormgmf; an evatuation will be performed to determine if the
extraction system can achieve the groundwater RAOs. If it is determined that the
system cannot meet the groundwater RAOs, then a contingent alternative may be
considered.

Potential human exposure to contaminated groundwater during operation of the
collection/ treatment system would be controlied by implementing institutional controis.
This alternative would require the institutional controls to be maintained until the RAOs
have been achieved.

10.6.3.2 ASSESSMENT

Overall Protection of Human Health and the Environment: Alternative3 would be

protective of human health through the hydraulic containment, collection and treatment
of contaminated groundwater and through institutional controls.

Alternative 3 would be protective of the environment by mitigating the future potential
transport of COCs to off-Site groundwater and the Chadakoin River.

Compliance with SCGs: Groundwater chemical-specific SCGs would be achieved and
surface water SCGs maintained by Alternative 3.

The action-specific SCGs which potentially apply to Alternative 3 are:

i) ECL Articles 10, 27, and 70;
i1) NYS Air Guide;
6 NYCRR Part 364;
iv) 6 NYCRR Part 370 series;
v) 6 NYCRR Part 483 and 484; and
vi) 6 NYCRR Part 182.

The location-specific SCG which may apply to Alternative 3 is 6 NYCRR Part 608.
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Reduction of Toxicity, Mobility and Volume: Alternative 3 would result in the active

reduction of toxicity, mobility, and volume of COCs associated with the groundwater in
the sand and gravel unit:

i) toxicity of the COCs would be reduced through treatment of extracted
groundwater;
ii) mobility would be reduced through the maintenance of the hydraulic

containment provided by the operation of the extraction wells; and

1ii) the volume of contaminated groundwater would be reduced by the collection
achieved through the operation of the extraction system.

Short-Term Effectiveness: The extraction wells required for Alternative 3 are already
installed; therefore there will be no construction activities associated with the
implementation of Alternative 3 which would need to be performed in the saturated
zone and no additional short-term risks posed to the community, the workers, or the
environment.

Long-Term Effectiveness and Permanence: The extraction well system would provide
long-term hydraulic containment of potentially contaminated groundwater in the sand
and gravel unit. Groundwater treatment through air stripping would effectively and
permanently remove COCs from the extracted groundwater.

The groundwater monitoring program included in this alternative would provide
adequate controls to determine the effectiveness of containment and achievement of the
RAOQOs.

Long-term effectiveness would also be ensured by mamtenance of the groundwater
remediation system.

Implementability: The extraction well system is a common technology frequently used
in groundwater remediation. As such, the extraction well system can be implemented
with demonstrated, available construction materiais and techniques.

If it is determined that the initially installed extraction wells cannot achieve or maintain
hydraulic containment, additional wells could be added.

The groundwater treatment system would require an evaluation of the condition of the
existing air stripping equipment before reinstallation. A predesign study will be
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performed to determine the need for pre-treatment in a long-term operating scenario.
Alternative 3 could be completed within 2 to 3 months of its selection as the preferred
remedial alternative and is assumed to be operated for a period of 30 years.

Cost: The total estimated cost to implement Alternative 3 is sumunarized in Table 10.9.
A detailed breakdown of the costs is presented in Appendix N. The estimated capital
costs are approximately $93,000 and the operation and maintenance costs are estimated
to be $518,000 The total implementation cost, including indirect costs and contingencies,
is estimated to be $611,000, assuming an operational life of 30 years.

10.6.4 ALTERNATIVE 4 - IN SITU CHEMICAL OXIDATION
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i) in situ groundwater treatment by chemical oxidation;
ii) short-term monitoring to verify the effectiveness of the treatment; and

1i1) institutional controls.

In situ chemical oxidation of the COCs in groundwater using KMnOs was performed in
May 2000 as an Additional IRM. The details of the Additional IRM are presented in
Section 9.2. Alternative 4 would consist of the continuation of the Additional IRM and
the enforcement of institutional controls until the RAOs have been achieved.

Based upon the monitoring results collected following the Additional IRM (see
Table 9.1), it is estimated that the remaining chemical mass within the COC plume is
4,000 pounds. Assuming that 6.5 pounds of KMnQO; are required to oxidize 1 pound of
COCs, approximately 26,000 pounds of KMnQO; will be required to oxidize the estimated
remaining chemical mass. This KMnO; would be injected into the COC plume in an
approximate 4 percent aqueous solution.

In Alternative 4, the KMnOy4 would be injected into the COC plume in a manner similar
to that used during the Additional IRM.

The injection of the KMnOjs solution would be performed in at least two events with
groundwater monitoring conducted between events to verify the remaining chemical
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mass, reevaluate the estimates of KMnOs required to complete the restoration of the
groundwater, and modify the injection scenario, if necessary.

Groundwater monitoring would be performed during the implementation of the in situ
treatment program and for 1 year following its completion. The monitoring program
would consist of the sgnrz}mual collection of samples from eight wells within and

downgradient of the COC plume which were monitored during the IRM. The
monitoring would be performed to evaluate the effectiveness of the treatment and
confirm that the groundwater was permanently restored to acceptable quality.
Groundwater monitoring would also include measurement and evaluation of water
table and surface water elevations to track groundwater flow patterns.

10.6.4.2 ASSESSMENT

Overall Protection of Human Health and the Environment: Alternative 4 would be

protective of human health through the.treatment of contaminated groundwater to
acceptable levels. During the treatment process the existing restrictive covenants would
provide the institutional controls necessary to prevent the exposure of humans to the
contaminated groundwater until the RAOs are achieved.

Alternative 4 would be protective of the environment by mitigating the future potentiai
transport of COCs to off-Site groundwater and the Chadakoin River.

Compliance with SCGs: Groundwater chemical-specific SCGs would be achieved and
surface water SCGs maintained by Alternative 4.

The action-specific SCGs which have potential to apply to Alternative 4 are:

1) ECL Article 17;
1) ECL Article 70; and
ii1) NYS Technical Manual "Contained In" Criteria for Environmental Media.

Alternative 4 would meet the location-specific SCGs.

Reduction of Toxicity, Mebility and Volume: Alternative4 would result in active
reduction in the toxicity of COCs within the limit of the plume. This alternative would
not affect the mobility or volume of groundwater within the plume; however, once the
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chemical-specific SCGs have been achieved, neither the mobility nor volume of the
restored groundwater will be of concern.

Short-Term Effectiveness: The majority of the injection points for Alternative 4 have

already been installed; however, additional injection points in the immediate vicinity of
the degreaser pit may be required. Previous site activities have demonstrated that the
drilling and installation of injection points and wells does not present a hazard to the
community or the environment. Short-term hazards to workers can be mitigated

through proper work and health and safety procedures. Mixing and pumping

mechanisms would be present on the ground surface during the treatment process;
however, all chemicals and solutions would be containerized and no additional

short-term risks would be posed to the community, the workers, or the environment.

Long-Term Effectiveness and Permanence: The in situ oxidation of COCs within the
groundwater plume would provide a long-term remedy through the destruction of the
COCs and restoration of the groundwater to acceptable quality. Once the chemical
specific SCGs are achieved in the source area {the vicinity of the degreaser pit), there is

no potential for recurring presence of COCs in on-Site groundwater.

The oxidation of chemicals by KMnOj is essentially immediate upon contact. Therefore,
Alternative 4 is expected to achieve the chemical-specific SCGs in a significantly shorter
time than Alternatives 3 (Groundwater Containment and Collection) or 5 (In Situ Air
Sparging). It is assumed that the achievement of the chemical-specific 5CGs would be
accomplished within 1 year of the commencement of treatment and that the monitoring
program would be completed 1 year following the completion of treatment, a total
project duration of 2 years.

Implementability: The performance of the Additional IRM has demonstrated that
Alternative 4 is very implementable. Al tasks required to implement the alternative
utilize standard procedures and materials.

Cost: The total estimated cost to implement Alternative 4 is sumumarized in Table 10.10.
A detailed breakdown of the costs is presented in Appendix N. The estimated capitai
costs are approximately $116,000 and the operation and maintenance costs, which
consist solely of monitoring, are estimated to be $23,000. The total implementation cost,
including indirect costs and contingencies, is estimated to be $139,000 assuming that the
implementation of the alternative is completed within 2 years.
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10.6.5 ALTERNATIVE 5 - IN SITU AIR SPARGING

10.6.5.1 DESCRIPTION

Alternative 5 includes:

i) in situ groundwater treatment by air sparging;
i1) short-term monitoring to verify the effectiveness of treatment; and

1i1) institutional controls.

W\ Shendde 10l dQuE

In Alternative 5, the injection of air into the groundwater COC plume will volatize the
COCs, thereby removing them from the groundwater. Air will be injected through
sparge points. Sparge points would be spaced approximately 30 feet on center
throughout the source area. Sparge points would be constructed such that air is diffused
at the bottom of the sand/gravel unit so that air flows upward through the entire COC
plume.

A SVE system may be required to remove the stripped VOCs from the vadose zone
vapors. The necessity of an SVE system with in situ air sparging will be determined
during the predesign phase of the air sparging project.

Groundwater monitoring would be performed during the implementation of the in situ
treatment program and for 2 years following its completion. 'The monitoring program
would consist of the semi-annual collection of samples from eight wells within and
downgradient of the COC plume to evaluate the effectiveness of the treatment and
confirm that the groundwater was permanently restored to acceptable quality.
Groundwater monitoring would also include measurement and evaluation of water
table and surface water elevation to track groundwater flow patterns.

10.6.5.2 ASSESSMENT

Overall Protection of Human Health and the Environment: Alternative 5 would be

protective of human health through the treatment of contaminated groundwater to
acceptable levels. During the treatment process the existing restrictive covenants would
provide the institutional controls necessary to prevent the exposure of humans to the
contaminated groundwater until the RAOs are achieved.
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Alternative 5 would be protective of the environment by mitigating the future potential
transport of COCs to off-Site groundwater and the Chadakoin River.

Compliance with SCGs: Groundwater chemical-specific SCGs would be achieved and
surface water SCGs maintained by Alternative 5.

The action-specific SCGs which have potential to apply to Alternative 5 are:

i) ECL Article 17;
i1) ECL Article 19;
111) ECL Article 70; and

iv) NYS Technical Manual "Contained In" Criteria for Environmental Media.

Alternative 5 would meet the location-specific SCGs.

Reduction of Toxicity, Mobility and Volume: Altemative5 would result in active
reduction in the toxicity of COCs within the limit of the plume. This alternative would
not affect the mobility or volume of groundwater within the plume; however, once the
chemical-specific SCGs have been achieved, neither the mobility nor volume of the

restored groundwater will be of concern.

Short-Term Effectiveness: Sparge points would be installed using standard drilling
techniques. Previous site activities have demonstrated that the drilling activities do not
present a hazard to the community or the environment. Short-term hazards to workers
can be mitigated through proper work and heaith and safety procedures. No potentiaily
hazardous materials would be utilized .in the implementation of this alternative;
therefore, no additional short-term risks would be posed to the community, the workers,

or the environment.

Long-Term Effectiveness and Permanence: The in situ treatment of COCs within the
groundwater plume through air sparging would provide a long-term remedy through
the destruction of the COCs and restoration of the groundwater to acceptable quality.
Once the chemical specific 5CGs are achieved in the source area (the vicinity of the

degreaser pit), there is no potential for recurring presence of COCs in on-Site
groundwater.

Alternative 5 is expected to achieve the chemical-specific SCGs in a shorter time than
Alternatives 3 (groundwater containment and collection) or 5 (In Situ Air Sparging). It is
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assumed that the achievement of the chemical-specific SCGs would be accomplished
within 5 years of the commencement of treatment and that the monitoring program
would be completed 2 years following the completion of treatment, a total project
duration of 7 years.

Implementability: In situ air sparging is a common in situ treatment technique. All

tasks required to implement the alternative utilize standard procedures and materials.

Cost: The total estimated cost to implement Alternative 5 is summarized in Table 10.11.
A detailed breakdown of the costs is presented in Appendix N. The estimated capital
costs are approximately $67,000 and the operation and maintenance costs, which consist
primarily of maintenance of the air compressor and sparge points and monitoring, are
estimated to be $198,000. The total implementation cost, including indirect costs and
contingencies, is estimated to be $265,000 assuming that the implementation of the
alternative is completed within 7 years.

10.7 COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES

The purpose of the comparative analysis is to identify the-relative advantages and
disadvantages of each alternative which was evaluated in detail in the previous section.
The detailed evaluation presented in Section 10.6 evaluated each remedial alternative
independently without any consideration for the other alternatives. The comparison of
remedial alternatives in this section will evaluate the relative performance of each
alternative with respect to the detailed evaluation criteria: overall protection of human
health and the environment, compliance with SCGs, short-term effectiveness, long-term
effectiveness and permanence, reduction of toxicity mobility and volume,
implementability, and cost.

Discussions of the relative advantages and disadvantages of the alternatives are
presented in the following subsections. Table10.12 presents a ranking of each
alternative.
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10.7.1 OVERALL PROTECTION OF HUMAN
HEALTH AND THE ENVIRONMENT

Alternative 1, No Further Action, provides no protection to human health or the
environment beyond that which will be achieved through natural attenuation of the
COCs.

Alternative 2, Institutional Controls and Monitoring, will provide a measure of
protection of human health through the prevention of the use of contaminated
groundwater at the Site. Additional protection will be provided through groundwater
monitoring which will track changes in COC concentration and extent. Alternatives 1
and 2 provide the same level of protection of the environment.

Alternative 3, Collection, Containment, and Treatment, will be protective of human
health and the environment through the enforcement of institutional controls and
containment of the COC plume until the chemical-specific SCGs have been achieved.

Alternative 4, In Situ Chemical Oxidation, provides the highest level of protection to
human health and the environment in the shortest time frame. While the treatment is
underway, protection of human health will be provided through the enforcement of
institutional controls. Once the treatment is complete and groundwater quality meets
the chemical-specific SCGs there will be no potential risk to human heaith or the
environment from on-Site groundwater.

Alternative 5, In Situ Air Sparging, provides a high level of protection to human health
and the environment in a relatively short timeframe. While the treatment is underway,
protection of human health will be provided through the enforcement of institutional
controls. Once the treatment is complete and groundwater quality meets the chemical-
specific SCGs there will be no potential risk to human heaith or the environment from
on-Site groundwater .

10.7.2 COMPLIANCE WITH SCGs

Neither Alternative 1 or 2 will comply with the chemical-specific SCGs.

Alternative 3 will comply with the chemical-specific SCGs over time. This compliance
will be achieved through the collecion of groundwater containing COCs with
subsequent treatment of the collected water. As demonstrated through the operation of
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the groundwater extraction system IRM, the attainment of SCGs through groundwater
collection and treatment is expected to take a considerable length of time.

Alternative 4 will comply with the chemical-specific SCGs in the shortest time frame.
The effective treatment of the COCs in situ will restore groundwater within the
treatment area to quality which meets the applicable standards.

All alternatives will comply with applicable action- and location-specific SCGs,

however, treatment of air emissions from the air stripper in Alternative 3 or SVE system
if required in Alternative 5 may be required to comply with air regulations.

10.7.3 REDUCTION OF TOXICITY, MOBILITY AND VOLUME

Neither of Alternatives 1 or 2 will reduce the toxicity, mobility or volume of the COCs in
groundwater beyond that which will be achieved through natural attenuation.

Alternative 3 would reduce the mobility of the COCs through the maintenance of
hydraulic containment. Alternative 3 will reduce the toxicity and volume of COCs
through the treatment of extracted groundwater. The extraction of groundwater from
the source area (the vicinity of the degreaser pit} will accelerate the reduction in toxicity
and volume by removing groundwater with the highest concentrations of COCs.

Alternatives 4 and 5 will permanently desvtroy the COCs and thereby eliminate toxicity
and volume. Through the application of treatment at the plume boundary, mobility of
the COC plume will also controlled.

10.7.4 SHORT-TERM EFFECTIVENESS

No risk to the community, workers, or the environment would be presented by the
implementation of Alternatives 1 or 2.

Low potential risk would be associated with Alternatives 4 and 5, primarily during the
installation of additional injection or sparge points, if required. The points would be
installed using standard drilling techniques which have been demonstrated to present
little or no risk.
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While still low, the highest risk to community, workers, or the environment would be
presented by Alternative 3. This risk would be due to the potential for spills or leaks of
contaminated groundwater in forcemains or in the treatment system. Proper operating
and maintenance procedures will minimize these potential risks.

10.7.5 LONG-TERM EFFECTIVENESS AND PERMANENCE

The long-term effectiveness and permanence of Alternatives 1 and 2 are minimatl.

Alternatives 3, 4, and 5 would provide effectiveness and permanence in the prevention
of migration of contaminated groundwater through the collection/and or treatment of
the water. The RAOs would be achieved by all alternatives; however, Alternative 4
would achieve its effectiveness in the shortest period of time.

10.7.6 IMPLEMENTABILITY

All alternatives are implementable. Alternative 1 would be the most easily implemented

since there would be no on-Site work involved. Alternative 2 would be similar to
Alternative 1 except that on-Site monitoring wells would need to be maintained and
could limit future use of the areas in which they are located.

Alternative 4 would be slightly more difficult to implement than Alternative 1.
Temporary on-Site appurtenances (hold tanks, etc) would be required while the
treatment is underway. Monitoring wells would only be required until the treatment
has been demonstrated to be effective which, for this Feasibility Study, has been
assumed to be 3 years.

Alternative 5 would be more difficult to implement than Alternative 4. Air distribution
and possibly vapor extraction systems would be required to be installed below grade.
Above grade equipment (i.e., air compressor and controls) would be required while
treatment is underway. Monitoring wells would only be required until the treatment
has been demonstrated to have been effective which, for this Feasibility Study, has been
assumed to be 7 years (5 years of treatment and two subsequent years of monitoring).

Of the alternatives considered, Alternative3 is the most difficult to implement.
Underground services would be required for the operation of the extraction wells, an
on-Site shelter would be required for housing of the treatment system and system
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controls, and monitoring and extraction wells would need to be present and maintained
until the applicable standards have been achieved which, for this Feasibility Study, has
been assumed to be 30 years. The presence of these features above and below grade
may interfere with future Site use.

10.7.7 COST

The cost associated with the implementation of the remedial alternatives is lowest for
Alternative 1, No Further Action ($0) and increases successively for Alternatives 2, 4, 5,
and 3. The net present worth costs for Alternatives 2, 4, 5, and 3 are $131,000, $139,000,
$265,000, and $611,000, respectively. The costs of Alternatives 4 and 5 are dependent
upon the effectiveness of the treatment. If the treatment required in Alternative 4
doubled, the cost of Alternative 4 would increase from $139,000 to $265,000 (net present
worth). The addition of an SVE system to Alternative 5 could increase the cost from
$265,000 to $400,000 due primarily to carbon consumption and regeneration.

5020 (10)

CONESTOGA-ROVERS & ASSOCIATES




CONCLUSIONS AND RECOMMENDATIONS

The investigations conducted at the Site have identified TCE in groundwater as the only
environmental concern. TCE and its degradation products are present in Site
groundwater at concentrations which exceed the NYSDEC Class GA groundwater
standards. The extent of the TCE plume has not increased over time nor has it impacted

surface water in the Chadakoin River. At the present time there are no pathways for

exposure to Site groundwater; therefore, there is relatively low risk posed to human
health or the environment due to the presence of TCE. Nonetheless, the presence of TCE
in Site groundwater at the concentrations at which it is present should be eliminated.

Two IRMs have been implemented at the Site; the operation of a groundwater extraction
system for 5 years; and in situ chemical oxidation of TCE using KMnQO.. Both of these
IRMs have been demonstrated to have impacted the TCE groundwater plume. The
groundwater extraction system was effective primarily in containing the plume and the
in situ chemical oxidation was effective in destroying TCE.

The performance of the FS has shown that there are two remedial alternatives which will
permanently destroy the TCE in groundwater in a cost-effective manner; in situ air
sparging and chemical oxidation. In .situ chemical oxidation has already been
demonstrated to be implementable and effective at the Site; therefore, Dowcraft
recommends that an additional application of KMnQO4 be made as a continuation of the
Additional IRM before a final remedial action for the Site is chosen. Depending upon
the availability of KMnOs, an additional application of KMnOs could be compieted
within 1 month of approval and an evaluation of the effectiveness of the additional
treatment could be available within 6 weeks of treatment.
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