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Feasibility Study, Castle Cleaners Site, Elmira, NY GeoLoglc

1 INTRODUCTION

1.1 PURPOSE AND SCOPE

The Castle Fast Dry Cleaners, Inc. (Castle Cleaners) was listed on the registry for Inactive
Hazardous Waste Sites in 2009. Castle Cleaners entered into an Order on Consent and
Administrative Settlement (Order) with New York State Department of Environmental
Conservation (NYSDEC), Index #B8-0779-08-04, NYSDEC Site No. 808034. This
Feasibility Study (FS) has been completed pursuant to the Order.

The FS uses the information from the Remedial Investigation (RI) to develop alternative
remedies that will reduce or eliminate the site’s identified impact on public health and the

environment.
1.2 SITE BACKGROUND
1.2.1 Site Description

Castle Cleaners (Site) is located at 221 Hoffman Street in a mixed use (residential
/commercial) area of the City of EImira, New York (see Drawing Nos. 1 & 2, Appendix B).
Historically, the address of 219-225 Hoffman Street was changed as part of a re-address
associated with emergency planning. The Castle Cleaners site consists of a 0.1-acre
rectangular parcel located on a block with other commercial buildings. There is one 1-story
masonry and metal-framed building on the Castle Cleaners site with two commercial units.

The Site is bordered by commercial properties to the north and south with common
masonry walls with the two adjacent buildings. There is a paved parking area to the west of
the Site with residences further west. There is a multi-unit apartment building and a
professional medical office further north of the Site across West Church Street. An Exxon
Mobil convenience store and fuel dispensing station and a funeral home are located east of

the Site across Hoffman Street.

NYSDEC Site No. 808034 Page 1



FS, Castle Cleaners Site GeOLogIC

1.2.2 Site History

A commercial building has occupied the Site since at least 1944. Castle Cleaners first
appeared in the Elmira City directories at the Site in 1958. Other occupants of the Site
building in the 1940’s and 1950’s include the Grand Union and Saprano’s Foodland Market.
On the 1931 Sanborn Map, two residential dwellings are present on the Site. The Site
building is currently occupied by a dry cleaning operation and a former tavern (currently

vacant).

It was noted in the Elmira City directories that from at least 1935 to 1960, West Side Dyers
& Cleaners, Rex Cleaners, Cash & Carry Cleaners and Holiday Hobby & Dry Cleaning Shop
occupied 209 (aka 205 %2) Hoffman Street. This address, located south of the Castle
Cleaner Site, was most recently occupied by The Frame Shop.

1.2.3 Site Operations

The current dry cleaner uses tetrachloroethene in its dry cleaning services and operates as
a certified facility under NYSDEC. The dry cleaning machine is housed in an enclosure
inside the Site building that is vented to the outside on the west side of the building. A
NYSDEC registered compliance inspector completes the NYCRR Part 232 Dry Cleaning
Compliance Inspection Form on a yearly basis. No violations have been noted in the

inspections.
1.2.4 City of EImira Water Supply Wells

The City of Elmira has three water supply wells located on Foster Island within the
Chemung River channel known as the ‘Foster Island Wellfield’. Tetrachloroethene had been
detected in Well No. 42; that well was subsequently taken out-of-service. There are two
other water supply wells located on Foster Island, No. 40 and No. 41, which are currentlyin

production as a source of water for the City of Elmira.

The City of EImira Water Board collects samples on a periodic basis from all three Foster
Island water supply wells and submits the samples for volatile organic analyses by EPA
Method 524.2. The Chemung County Health Department (CCHD) provided a chart

summarizing the analytical results for total tetrachloroethene concentrations for all three
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wells (see Appendix E). The information provided indicates that the concentrations of
tetrachloroethene reported at Well No. 42 have not exceeded NYSDEC Standards, Criteria
and Guidances (SCG) of 5 ug/L (ppb) during the sampling events between 2003 and 2012.
Tetrachloroethene has also been detected in Well No. 41 at levels below the NYSDEC
Technical & Operational Guidance Series, Ambient Water Quality Standards and Guidance
Values for Groundwater. CCHD indicated that tetrachloroethene has not been detected in
Well No. 40. The CCHD indicated to GeoLogic that Well No. 42 was removed from service
due to the concentrations of tetrachloroethene in that well.

Elmira Water Board 2011 Annual Water Quality Report states that all raw water from the
river, wells and reservoirs are blended and then pumped to their treatment facility where it
undergoes settlement, filtration and disinfection processes. The report indicates that the
Foster Island Wellfield Wells No. 40 and No. 41 are in use and contributed approximately

10% of 2011’s source water.

2 NATURE AND EXTENT OF CONTAMINATION

The following sections summarize and discuss the analytical results generated during the RI.
Soil, groundwater and soil vapor intrusion samples were collected to characterize the nature and
extent of contamination.

The contaminants of concern (COCs) are chlorinated solvents, specifically Tetrachloroethene
(PCE) and its transformation products, Trichloroethene (TCE), cis and trans-1,2-Dichloroethene
(DCE), 1,1-Dichloroethene (1,1-DCE), Vinyl Chloride (VC), 1,1,1-Trichloroethane (1,1,1-TCA),
1,1-Dichlorothane (1,1-DCA), 1,2-Dichloroethane (1,2-DCA), and Chloroethane (CA).

The concentrations of COCs in the groundwater at the Site exceed the SCGs values, therefore
the NYCRR Part 375 Unrestricted Use Soil Cleanup Objectives (Unrestricted SCOs) for the
COCs will be used. The SCOs for semi-volatile, metals and PCB will be NYCRR Part 375

Restricted Commercial Use SCOs for the Protection of Public Health (Commercial SCOs).
2.1 On-Site Soil and Groundwater

The concentrations of volatile compounds, semi-volatile compounds and PCBs reported in
the soils underlying the Site building do not exceed NYCRR Part 375 Restricted
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Commercial Use (Commercial SCOs) or the Restricted for the Protection of Groundwater
(Restricted SCOs). The concentrations of iron, magnesium and/or calcium exceed both the
Commercial and Restricted SCOs in several of the soil samples. These metals are not
typically associated with dry cleaning operations and are considered representative of
naturally occurring (background conditions). The soils that exhibited the highest
concentrations of COCs were observed at the 6 to 8 foot interval below the building.

The concentrations of COCs in soils collected at the Site are all below the SCOs for
Restricted Commercial use.

The number of samples analyzed, the range in COC concentrations observed, and the
number of samples that exceeded the SCG or SCOs have been summarized for the on-site
evaluation on the following two tables.

Table 2-1

Soil Contaminant Summary
On-Site Borings

. No.
Concentration Commercial | Restricted .
. 1 2 No. of Exceeding
(CTEIE I?anrg]e [SC(;] [SC(%] Excursions Restricted
pp pp pp SCO?
COCs
Tetrachloroethene 0.004J to 1.900 150 1.3 39 2
Trichloroethene 0.0054U to 0.014 200 0.470 39 0
cis-1,2-Dichloroethene | 0.0053U to 0.010J 500 0.250 39 0
1-SCO - Part 375-6.8 (b) Restricted Soil Cleanup Objective for Commercial Use
2 -SCO - Part 375-6.8 (b) Restricted Soil Cleanup Objective for the Protection of Groundwater
Groundwater at the Site has been impacted by COCs that exceed SCGs
Table 2-2
Groundwater Contaminant Summary
On-Site Borings
: Concentration Range SCG No. of No. Exceeding
Szl [ppb] [ppb] Excursions SCG
COCs
Tetrachloroethene 25D to 3,800 5 7 7
Trichloroethene 2J to 680D 5 7 3
cis-1,2-Dichloroethene 1J to 2,300D 5 7 3
trans-1,2-Dichloroethene 5.0U to 20 JD 5 7 1
Vinyl Chloride 5.0U to 24JD 2 7 1
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2.2 Off-Site Groundwater

Groundwater samples collected from monitoring wells and from soil borings in November
2010, April 2011 and January 2012 indicated the presence of COCs extending from the Site
south to Winsor Street. Other volatile compounds associated with petroleum fuels were
also detected in groundwater from the Exxon Mobil Gas Station south to West Water
Street. The petroleum-related compounds are likely associated with a past petroleum
release(s) at the Exxon Mobil Gas Station (NYSDEC Spill #95-08867) located on the
southeast corner of Hoffman and W. Church Streets.

The City of Elmira has three water supply wells located on Foster Island within the
Chemung River channel known as the ‘Foster Island Wellfield’. Tetrachloroethene has been
detected in Well No. 42, and was subsequently taken out-of-service to prevent potential
exposure. There are two other water supply wells located on Foster Island, No. 40 and No.
41, which are currently in production as a source of water for the City of Elmira.

A summary of COCs in groundwater at locations hydraulically upgradient and downgradient
of the Site are summarized on the following tables.

The following is a general summary of total contaminant concentrations for both COCs and
other VOCs for work completed in November 2010 and April 2011, and January 2012.

Table No. 2-3
Off-Site Groundwater Contaminant Concentration Data at Borings
COCs Other VOCs
b b
LI TIOR Novemb[grp2(])10/ApriI Novemb[f[s)rpZ(])m/April
2011 2011
Boring
GW-1 (40-44 ft) ND ND
OFDP-10.1 (25-28 ft) ND ND
OFDP-10.1 (46-50 ft) ND 7
OFDP-10.2 (37-41 ft) 3 ND
OFDP-10.3 (14-18 ft) 89 19
OFDP-10.3 (24-28 ft) 629 89
OFDP-10.3 (36-40 ft) 7 ND
OFDP-10.4 (11-15 ft) 12 6
OFDP-10.4 (26-30 ft) 135 28
OFDP-10.5 (46-50 ft) ND ND
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COCs Other VOCs
[Ppb] [Ppb]
Lo November 2010/April November 2010/April

2011 2011
OFDP-10.6 (11.5-15.5 ft) 8 ND
OFDP-10.6 (37-41 ft) ND 6
OFDP-10.7 (43-47 ft) ND ND
OFDP-10.8 (20-24 ft) 20 3,699
OFDP-10.8 (44-48 ft) ND 2,513
OFDP-10.9 (12-16 ft) 18 ND
OFDP-10.9 (45-49 ft) 3 ND
OFDP-10.10 (12-16 ft) ND 22
OFDP-10.10 (44-48 ft) ND ND
OFDP-10.11 (12-16 ft) 154 32
OFDP-10.11 (36-40 ft) ND ND
OFDP-10.12 (15-19 ft) 120 ND
OFDP-10.12 (40-44 ft) ND ND
OFDP-10.13 (15-19 ft) 15 10
OFDP-10.13 (26-30 ft) 46 ND
OFDP-10.14 (15-19 ft) 108 12
OFDP-10.14 (45-49 ft) ND ND
OFDP-10.15 (13-17 ft) 32 10
OFDP-10.15 (32-36 ft) 10 20
OFDP-10.16 (15-19 ft) 20 ND
OFDP-10.16 (45-49 ft) 3 ND
OFDP-10.17 (12-16 ft) 46 ND
OFDP-10.17 (28-32 ft) 3 ND
OFDP-10.18 (12-16 ft) 47 ND
OFDP-10.18 (17-21 ft) 35 ND
OFDP-10.19 (12-14 ft) 7 2
OFDP-10.19 (46-48 ft) 4 ND
OFDP-10.20 (14-16 ft) 5 2
OFDP-10.20 (38-40 ft) ND ND
OFDP-10.21(12-16 ft) ND ND
OFDP-10.21 (24-28 ft) ND
OFDP-10.22 (12-16 ft) 2
OFDP-10.22 (26-30 ft) 27 ND

NYSDEC Site No. 080834
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Table No. 2-4
Off-Site Groundwater Contaminant Concentration Data at Monitoring Wells

COCs Other VOCs
Location [ppD] [ppb]
NO\AepTi?ng(l)m/ January 2012 NoiepTi?%i(l)lol January 2012
Monitoring Well
OFDP-10.1 (5-15 ft) 6 29 ND ND
OFDP-10.2 (7-17 ft) 153 41 ND ND
OFDP-10.5 (8-18 ft) ND ND ND 51
OFDP-10.7 (7-17 ft) ND ND 21 61
OFDP-10.8 (8-18 ft) ND ND 8,640 4,277
GW-1S (8-18 ft) ND ND ND ND
GW-1D (22-27 ft) NS ND NS ND
GW-2 (6.3-16.3 ft) ND ND ND ND
GW-4 (5.9-15.9 ft) 223 41 ND ND
GW-8S (9.8-19.8 ft) 465 986 ND ND
GW-8D (34-39 ft) NS ND NS ND
GW-11 (9.8-19.8 ft) 90 94 11 14
GW-12S (5-15 ft) NS ND NS ND
GW-12D (35-40 ft) NS ND NS ND
GW-13S (5-15 ft) NS 164 NS ND
GW-14S (7-17 ft) NS 194 NS ND
GW-15S (8-18 ft) NS 9 NS ND
GW-15D 67-72 ft) NS ND NS ND
GW-16S (9.5-19.5 ft) NS 129 NS ND
GW-17S (12-22 ft) NS ND NS ND
GW-17D (29-34 ft) NS 24 NS ND
GW-18S (5-15 ft) NS 27 NS ND
GW-18D (20-25 ft) NS 25 NS ND
GW-19S (8-18 ft) NS 68 NS ND
PS-1 4 27 ND ND
GW-20S (7-17 ft) NS 3 NS 3
GW-20D (24-29 ft) NS 4 NS ND

Contaminants of Concern — PCE, TCE, DCE, VC, 1,1,1-TCA, 1,1-DCE, 1,1-DCA, 1,2-DCA and CA
Other VOC consist of petroleum-related compounds

ND — Not detected at the reporting limits

NS - Not sampled
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2.3

A summary of COCs in groundwater at the Site and at locations hydraulically upgradient

and downgradient of the Site are summarized on the following tables.

Table 2-5

Off-Site Groundwater Contaminant Summary

Off-Site Borings/Monitoring Wells — Upgradient:

Contaminant

Concentration

Range SCG No. of No. Exceeding
[ppb] [ppb] Excursions SCG
COCs
Tetrachloroethene 5.0UJ 5 9 0
Trichloroethene 5.0UJ 5 9 0
cis-1,2-Dichloroethene 5.0UJ 5 9 0
trans-1,2-Dichloroethene 5.0UJ 5 9 0
Vinyl Chloride 5.0UJ 2 9 0
Off-Site Borings/Monitoring Wells — Downgradient:
Contaminant Concentration
Range SCG No. of No. Exceeding
[ppb] [ppb] Excursions SCG
COCs
Tetrachloroethene 5.0U to 310 5 101 36
Trichloroethene 5.0U to 55 5 101 14
cis-1,2-Dichloroethene 4.5] to 400 5 101 24
trans-1,2-Dichloroethene 5.0U 5 101 0
Vinyl Chloride 5.0U 2 101 0

The extent of the groundwater contamination has not been fully defined. Further

groundwater monitoring may result in a plume configuration that differs from that presented

in the RI.

Soil Vapor and Air

When considering vapor intrusion into residential and commercial properties as a result of

migrating soil vapors, the NYSDOH has established decision-based matrices and air

guideline values in its Soil Vapor Intrusion Guidance (NYSDOH 2006) that apply to specific

chemicals. These matrices are used to determine if taking reasonable measures to reduce

exposure, further monitoring, or mitigation are required based on the action level of 5.0

ug/m? for trichloroethene and 100 ug/m? for tetrachloroethene in indoor air, as well as

NYSDEC Site No. 080834
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taking into account sub-slab soil vapor concentrations. COCs were observed in soil vapor
at downgradient properties that exceed NYSDOH Soil Vapor Intrusion guidelines.

The evaluation of the potential for soil vapor intrusion resulting from the presence of site-
related COCs in groundwater was investigated by sampling sub-slab soil vapor under
structures, air inside the structures, and ambient outdoor air.

The soil vapor intrusion sampling was conducted during the 2011 and 2012 heating
seasons and included 16 structures. For each structure, sub-slab soil vapor (if a concrete
floor was present in the lowest portion of the structure) and indoor air samples were
collected to assess the potential for exposure via soil vapor intrusion. Outdoor air samples
were collected concurrently to evaluate outdoor air quality in the vicinity of the study area.
The results of the soil vapor intrusion primarily indicated tetrachloroethene were found in
sub-slab vapors and indoor air at structures both on-site and off-site.

The potential exposure via soil vapor intrusion has yet to be completely evaluated.
NYSDOH has recommended further soil vapor intrusion investigation of the area

encompassed by the dissolved chlorinated contaminant groundwater plume.
3 QUALITATIVE HUMAN HEALTH EXPOSURE ASSESSMENT

A qualitative human health exposure assessment (QHHEA) was completed as part of the
Remedial Investigation. The QHHEA was completed in general accordance with the guidance
presented in DER-10 Technical Guidance for Site Investigation and Remediation dated May 2010
(NYSDEC 2010). Castle Cleaners uses tetrachloroethene as its dry cleaning solvent; therefore,

COCs exposure to Castle Cleaners’ workers and customers is not part of this QHHEA.

A summary of the QHHEA is presented in the following summary table.

NYSDEC Site No. 080834 Page 9
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Table 3-1
QHHEA Summary
. Exposure
Receptor Group Medium Route/Pathway Comment
_ Ingestion _SO|I may be acmde_zntly
Soil ingested or come in contact
Dermal with skin
On-Site Municipal Workers, G S Jwat b
Utility Workers, Ingestion roundwater may be .
. Groundwater accidently ingested or come in
Environmental Contractors, Dermal . )
Construction Contractors — contact with skin
current and future COCs may volatilize from
Vapor Inhalation subsurface sqlls or
groundwater in trench and
enter breathing zone
Soll None
. Municipal Water Supply wells
On-Site Occupant — current Groundwater | Ingestion have been impacted by COCs
and future COCs may volatilize from
Vapor Inhalation subsurface soils or
groundwater into buildings
_ Ingestion Soﬂ may be acmd(_antly
Soll ingested or come in contact
Dermal ; i
with skin
Combination storm water and
sanitary sewer system may
Off-Site Utility Worker — Groundwater Ingestion intercept water table;
current and future Dermal grogndwater may be _
accidently ingested or come in
contact with skin
COCs may volatilize from
. subsurface soils or
Vapor Inhalation groundwater in trench and
enter breathing zone
Soil None
. Municipal Water Supply wells
. . Groundwater | Ingestion have been impacted by COCs
Off-Site Community —
COCs may volatilize from
Vapor Inhalation subsurface soils or

groundwater into buildings

4 FEASIBILITY STUDY

The purpose of a Feasibility Study (FS) is to use information collected during the RI to develop

alternative remedies that will eliminate or reduce the Site’s significant threat to public health or

the environment.

NYSDEC Site No. 080834
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This FS is not an all-inclusive study of all potentially feasible remedies, but is an evaluation of
select Presumptive/Proven Remedial Technologies presented in NYSDEC DER-15 for volatile
organic compounds in soil, groundwater and soil vapor. The potential remedial technologies that
will be evaluated are those that allow the use of site-specific SCO’s that are protective of public
health and the environment established in 6 NYCRR Part 375-3.8(e) and to the NYSDEC TOGS
1.1.1 Water Quality standards, criteria and guidance values (SCG).

As discussed above, the potential complete exposure pathway is soil vapor affected by COCs.
Exposure to indoor air impacted by COCs in commercial and residential properties is the primary
exposure route and occupants of impacted properties are the primary receptors. There is also
some potential for inhalation or dermal exposure to COCs when intrusive work is done on the
Castle Cleaner Site as well as off-site. This may include subsurface utility workers, construction

contractors and environmental contractors.

The public water supply uses groundwater in the area as its source. Well No. 42 was taken out-
of-service due to the detection of tetrachloroethene in a periodic sample collected for analysis.
Direct ingestion of impacted groundwater is considered a complete exposure pathway for the
community. Properties located within the vicinity of Site, including the Site, are connected to the
municipal water supply system completing the exposure pathway to impacted groundwater. The
observed COCs concentrations at Well No. 42 have not exceeded SCGs.

This Feasibility Study recognizes that the Site and the adjacent populated study area present
numerous logistical constraints that eliminate several presumptive remedies.

Those technologies that are retained for further consideration will be evaluated by the following
criteria:

. Overall Protection of Public Health and the Environment

. Reduction of Toxicity, Mobility or Volume of Contaminant

. Long-term Effectiveness and Permanence

. Short-term Impact and Effectiveness

. Implementability

. Compliance with Standards, Criteria and Guidance (SCGSs)

. Cost

NYSDEC Site No. 080834 Page 11
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4.1 Description of Evaluation Criteria

4.1.1 Overall Protection of Human Health and the Environment

This criterion assesses the ability of each remedial alternative to protect human health and
the environment. The assessment draws on the analyses of other criteria evaluated for
each alternative, and considers the degree to which site risks would be reduced.

4.1.2 Reduction of Toxicity, Mobility or Volume of Contaminant

This evaluation criterion addresses the ability of the remedial alternative to reduce the
toxicity, mobility or volume of the impacts present in the site media. Preference should be
given to remedies that permanently or significantly reduce the toxicity, mobility or volume of

contaminants at the site

4.1.3 Long-term Effectiveness and Permanence

This criterion evaluates the remedial alternative in terms of the potential risks remaining at
the site after remedial activities have been completed, and the ability of the alternative to
meet Remedial Action Objectives (RAOs) established for the site.

4.1.4 Short-term Impact and Effectiveness

This criterion is an evaluation of the potential short-term adverse environmental impacts
and human health exposure (including community and remediation workers) during the
construction and implementation of the remedy.

4.1.5 Implementability

This evaluation criterion addresses the technical and administrative feasibility of

implementing the remedial alternative.
4.1.6 Compliance with Standards, Criteria and Guidances (SCGSs)

This evaluation criterion evaluates each remedial alternative with respect to New York State
SCGs.
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4.2

4.1.7 Cost

This criterion refers to the total cost to implement the remedial alternative on the basis of
present worth analysis including direct capital costs (material, labor, equipment), indirect
capital costs (engineering licenses, permits, contingency allowances) and operation and
maintenance costs (operating labor, energy, sampling and laboratory fees).

Remedial Action Objectives

This section presents the RAOs that have been developed for the Site. Based on
considerations specific to the Site (e.g. site use, detected constituents and potential
exposure pathways), RAOs are identified to maintain and/or achieve conditions that are
protective of public health and the environment. The RAOs that have been developed for
the Site are consistent with the remedy selection process described in Technical Guidance
for Site Investigation and Remediation, NYSDEC Program Policy DER-10 (DER-10, May
2010).

The RAOs were developed based on the results of the completed Remedial Investigation
(RI), the present and anticipated use of the Site and the properties within the areas that
exceed SCGs, and the actual or potential public health and/or environmental exposures.

The RAOs were used to identify the remedial alternatives presented in the following
sections. The RAOs developed for the Site are presented in the following table.

Table 4.1
Remedial Action Alternatives

Media Remedial Action Objective

RAOQOs for Public Protection:
e Prevent ingestion/direct contact with impacted subsurface soils.
Soil ¢ Prevent inhalation of or exposure to persons to COCs volatilizing from
soil.
RAQOs for Environmental Protection:

e Prevent further impact of COCs to groundwater.

RAOQOs for Public Health Protection:
e Prevent ingestion of groundwater with COCs levels exceeding SGCs.

e Prevent contact with or inhalation of COCs from impacted groundwater.
RAOQ for Environmental Protection:

e Prevent on-going impact to groundwater by removing the source.

Groundwater
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Media Remedial Action Objective

RAO for Public Health Protection:
e Prevent migration of COCs from soil or groundwater via soil vapor to
indoor air.

Soil Vapor

4.3 Development of Remedial Alternative

This section presents a description and analysis of remedial alternatives, or combinations
thereof, to address the RAOs established for the Site.

The remedial alternatives evaluated in this section were identified considering site-specific
conditions and the four different cleanup “tracks” established in 6 NYCRR Part 375-3.8(e).
These include one track that allows for unrestricted site use (Track 1) and three tracks that
differ in approach, but each allow for restricted site use — whether residential, restricted-
residential, commercial, or industrial. Track 2 involves use of generic SCOs, Track 3
involves use of “modified” SCOs (one or more of the generic SCOs may be modified), and
Track 4 involves use of site-specific SCOs that are protective of public health and the
environment. Tracks 2 and 3 do not allow use of long-term institutional or engineering
controls to address impacted soil. However, such controls can be used to address impacts
to certain other media (e.g., groundwater and soil vapor). Track 4 can include the use of
long-term institutional and/or engineering controls to address any impacted media (soil,
groundwater, and soil vapor, etc.).

According to the USEPAs Guidance for Conducting Remedial Investigations and Feasibility
Studies Under CERCLA (USEPA, 1988a), each technology type and associated processes
are briefly described and evaluated against preliminary and secondary screening criteria.
This approach was used to determine if the application of a particular technology type or
process option is applicable given the site-specific conditions for remediation of the
impacted media. Based on this screening, remedial technology types and process options
were eliminated or retained, and subsequently combined, into potential remedial

alternatives for further, more detailed evaluation.
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This approach is consistent with the screening and selection process provided in the
NYSDECs DER-10 Technical Guidance for Site Investigation and Remediation. The
NYSDEC Division of Environmental Remediation (DER) Presumptive/Proven Remedial
Technologies (DER-15) allows for use of industry experience related to remedial cleanups
to focus the evaluation of technologies to those that have been proven to be both feasible
and cost effective for specific site types or constituents. The objective of DER-15 is to use
experience gained at remediation sites and scientific and engineering evaluation of

performance data to make remedy selection quicker and consistent.
4.3.1 Remedial Alternative for COCs in Soil
4.3.1.1 Alternative 1 — No Further Action

Under the No Further Action Alternative, no active remediation would be
implemented to reduce or eliminate contaminants in soil. No complete exposure
pathway has been identified for the community, or Site building occupants to soils
impacted by COCs that exceed the SCO’s under current site conditions. Exposure to
utility, construction, and environmental workers to elevated COCs in soils that
currently underlie impermeable covers (asphalt and the building) can be addressed
through institutional controls and the proper use of personal protective equipment.
This alternative is feasible and is retained for further consideration.

4.3.1.2 Alternative 2 — Excavation and Off-Site Disposal

While the excavation of soils of impacted near-surface soils observed along the west
side of the Site building is feasible, excavation would not achieve complete source
removal of the deeper soils. The highest concentrations of COC in soils at the Site
were observed within the capillary fringed zone or within the upper saturated zone.
Additionally, COCs in soils were observed underlying the Site building. Due to the
presence of the Site building and foundation, excavation at the necessary depths is
not feasible under current Site conditions. This alternative is not retained for further

consideration.
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4.3.2

4.3.1.3 Alternative 3 - Soil Vapor Extraction

The objective of this presumptive remedy is to reduce the concentrations of COCs in
soil at the Site. While soil vapor extraction is not applicable to the saturated zone, it
can be effective in reducing contaminant levels in the vadose and capillary fringe.
Soil vapor extraction may also influence contaminant concentrations under the Site

building. This alternative is feasible and is retained for further consideration.

Remedial Alternative for COCs in Groundwater

4321 Alternative 1 — No Further Action

Under the No Further Action Alternative, no groundwater remediation would be
implemented. No complete exposure pathway has been identified for the community,
or Site building occupants to groundwater impacted by COCs that exceed the SCOs.
Groundwater at the Site and downgradient of the Site has been impacted with COCs
at levels that exceed SCGs. Tetrachloroethene has been detected in the Foster
Island municipal water supply wells at levels below SCGs. The presence of the site-
related tetrachloroethene at Well No. 42 is considered a complete exposure
pathway. This alternative is feasible and is retained for further consideration.

4.3.2.2 Alternative 2 — Extraction and Treatment/Air Stripping

The objective of this presumptive remedy is to reduce COC concentrations in
groundwater as well as provide hydraulic control in reducing or preventing
contaminant migration.

The contaminant distribution observed in groundwater at the Site and hydraulically
downgradient of the Site depicts a contaminant plume extending several hundred
feet in a north-south and east-west direction at concentrations generally 50 ug/L or
less. The highest contaminant levels were most recently observed about 250 feet
south of the Site at a concentration of approximately 900 ug/L. This remedy

generally does not achieve SCGs.

Groundwater extraction and treatment require space for the infrastructure; there are

space limitations associated with the Site. These systems also have noise nuisance
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issues associated with them. Additionally, a petroleum-contaminant plume is present
east of the Site, which could influence the treatment technology required to address
both the chlorinated COCs and the petroleum hydrocarbons. This alternative is not
feasible under current Site conditions and is not retained for further consideration.

4.3.2.3 Alternative 3 — In-Situ Chemical Oxidation (ISCO)

The objective of this presumptive remedy is in-situ mineralization of COCs to carbon
dioxide, hydrogen and water as the endpoint of ISCO. ISCO involves introducing a
strong oxidant into a subsurface aquifer, typically via an injection well, to transform
COCs and reduce their mass, mobility and/or toxicity. There are several types of
commercially available oxidants available to address the COCs, including hydrogen

peroxide, potassium or sodium permanganate and sodium persulfate.

While sodium and potassium permanganate are recognized oxidizing agents
capable of destroying the double-bonded chlorinated ‘ethene’ compounds that make
up part of the list of COCs, there are many logistical and geological factors that can
influence the applicability of ISCO and its effectiveness for this project.

The feasibility of this alternative is questionable due to the proximity of buried utilities
in the study area, the presence of residential and commercial buildings with
basements, the variability in the geology, and the close presence of water supply
wells. Although the feasibility of the alternative is in question and typically does not
meet the RAO for groundwater, it has been retained for further discussion under the

selection criteria.

4.3.3 Remedial Alternative for COCs in Soil Vapor

When considering vapor intrusion into residential and commercial properties as a result of
migrating soil vapors, the NYSDOH has established decision-based matrices and air
guideline values in its Soil Vapor Intrusion Guidance (see Section 2.3) These matrices are
applicable when considering the alternatives of reducing inhalation pathway in residential

and commercial properties.
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4.3.3.1 Alternative 1 — Soil Vapor Extraction

Soil vapor extraction (SVE) is a technology that reduces contaminants in soils as
well as mitigates the potential for vapor intrusion. The technology of soil vapor
extraction to reduce COCs in soil vapor is feasible and is retained for further

consideration.

4.3.3.2 Alternative 2 — Vapor Mitigation System

The purpose of a vapor mitigation system is to reduce contaminants in soil vapor
from migrating into indoor air. A vapor mitigation system is generally a less
aggressive vapor collection system generating a smaller pressure difference than
those generated by a SVE system. A vapor mitigation system is not designed to
directly influence contaminants in soils. Vapor mitigation is a feasible alternative for
reducing or eliminating the potential for exposure of COCs through inhalation to

building occupants, and is retained for further consideration.

5 SCREENING OF REMEDIAL ALTERNATIVES

The process used in the screening of feasible remedial options for soil, soil vapor and
groundwater takes into consideration those remedies whose goals are aimed at protecting public
health and the environment. Protection may be achieved by minimizing exposure and reducing
contaminant levels in an effort to restore groundwater and soils to SCOs/SCGs.

5.1 Alternative 1 — No Further Action for Soil, Soil Vapor and Groundwater

No Further Action indicates that no remedial action will be conducted at the Site or off-site.
This option entails no future activities to contain or remediate COCs, provides no treatment
of COCs, and provides no institutional or engineering protection to human health or the
environment. This option assumes that physical conditions at the Site remain unchanged,
with no increase in the introduction of COCs into groundwater, and existing COCs in soil

and groundwater would naturally attenuate.
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5.1.1 Overall Protection of Human Health and the Environment

The no action alternative does not reduce, control or eliminate the COCs present in soil,
groundwater and soil vapor in excess of SCGs or provide data to measure future protection

of human health and the environment.

There is no current complete exposure pathway to the residences or commercial building
occupants to soils impacted by COCs. Soils that have been impacted by COCs lie below
the Site building or the Site asphalt pavement.

5.1.2 Reduction of Toxicity, Mobility, and Volume

Under the no action alternative, the impacted soil vapor, soil and groundwater would not be
treated, recycled or destroyed through active treatment. The no action alternative is not
effective in reducing the contaminated soils, soil vapor and groundwater and meeting the
SCOs/SCGs.

5.1.3 Long-term Effectiveness and Permanance

Based on current Site conditions, utility workers exposure to subsurface soils impacted by
COCs during future intrusive activities on the Site may occur. Such exposure could occur
during excavation to remove or replace existing utilities.

The no further action alternative does not include actions or measures to address potential
human exposure to Site-related contaminants. Therefore, the no further action alternative is
not considered to be effective at addressing RAO related to potential direct contact,
ingestion, or inhalation human health exposure pathways. The alternative would not meet
the RAOs related to removing the source of groundwater impacts.

5.1.4 Short-term Impact and Effectiveness

No remedial action would be performed under the no further action alternative. Therefore,
there would be no short-term environmental impacts or risks to the community or individual
occupants of the Site. In addition, there would be no short-term environmental impact or
risk to environmental contractors because there would not be any workers performing

remedial activities.
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5.1.5 Implementability

There are no technical or administrative issues associated with implementing the no further

action alternative.
5.1.6 Compliance with SCGs

The no further action alternative does not totally negate the ability to achieve compliance
with SCGs. Compliance may be achieved through natural attenuation processes in both soll
and groundwater.

5.1.7 Cost
There are no costs associated with the no further action alternative.
5.2 Alternative 2 — In-Situ Chemical Oxidation (ISCO) & Groundwater Monitoring

Alternative 2 would address impacted soil and groundwater at the Site and off-site, and
provide a mechanism to evaluate both short-term and long-term effectiveness of the
remedy. ISCO would be performed to reduce COC concentrations in saturated soil and
groundwater with the potential of reducing long-term COC impact to water quality at the
municipal water supply well. Resulting reduction of COCs in groundwater may reduce or
eliminate impact to indoor air quality.

5.2.1 Overall Protection of Human Health and the Environment

ISCO can provide some protectiveness by reducing the amount of contaminant mass at the
residual source area(s) and by reducing ongoing contribution of COCs to groundwater. The
alternative does not directly address impacted soil vapor, and therefore does not reduce or
eliminate the potential inhalation exposure to soil vapor migration into indoor air. However,
this alternative can be combined with other alternatives, which can meet the protectiveness

criterion.
5.2.2 Reduction of Toxicity, Mobhility, and Volume

ISCO can reduce the toxicity and volume of COCs in the groundwater, if the chemical

reaction is complete. Some transformation products of tetrachloroethene have a higher
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toxicity (ex. vinyl chloride) than tetrachloroethene. The solubilities and vapor pressures of
the transformation products are greater than tetrachloroethene, potentially influencing the
mobility of the COCs.

Certain oxidants contain salts and metal impurities that may generate concerns especially
with the presence of the nearby Foster Island Wellfield. This class of oxidants can also
temporarily mobilize naturally occurring metals in soils. For example, chromium in soils may
be oxidized to hexavalent chromium, which can persist for some time. This may generate
concern since the aquifer is being used for drinking water.

Oxidants may also significantly alter aquifer geochemistry that can cause clogging through
precipitation of minerals in pore space with the potential of altering the contaminant plume

configuration.

5.2.3 Long-term Effectiveness and Permanence

After ISCO has reached its effectiveness in reducing COCs in groundwater, elevated
concentrations of metals in groundwater may persist, and with time may impact
groundwater quality further downgradient of the area of ISCO treatment. Reduction of
COCs in groundwater will likely not achieve the RAO for the protection of public health
associated with exposure to groundwater and soil vapor.

5.2.4 Short-term Impact and Effectiveness

The short-term impact of this remedial alternative has the potential of impacting human
health and the environment during the implementation phase. There are risks to the
storage, staging and injection of hazardous chemical oxidants in the community. Potential
risks associated with the use of chemical oxidation in the presence of buried utilities include
corrosion, elevated oxygen levels in manways, explosion, combustion and vapor intrusion

into buildings.

5.2.5 Implementability

The implementability of ISCO is influenced by numerous factors including site geology, soil

and groundwater chemistry, the distribution of contaminants in the groundwater and the
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proximity of targeted source areas to buildings, below-grade structures, and community

residences.

The depth of the combined sanitary and storm sewer system and associated trenching
along Hoffman Street between W. Church Street to W. Water Street ranges in depth of
approximately 8 to 10 feet bgs. This utility as well as other public and private utilities
trenches could act as a conduit for the injected oxidant to migrate to the Chemung River or
toward the Foster Island Wellfield.

Elevated levels of iron were observed in groundwater samples collected at the Site.
Elevated levels of iron can influence the efficacy of certain oxidants.

5.2.6 Compliance with SCGs

ISCOs also tend to be more effective at treating higher concentrations of contaminants than
what is present in the study area. The natural oxidant demand of the groundwater system
will be difficult to overcome when lower contaminant concentrations are present. The
contaminant distribution observed in groundwater at the Site and hydraulically downgradient
of the Site depicts a contaminant plume extending several hundred feet in a north-south,
and east-west direction at concentrations generally 100 ug/L or less. The highest
contaminant levels were most recently observed about 250 feet south of the Site at a
concentration approximately 900 ug/L. This alternative also generally does not achieve
SCGs.

5.2.7 Cost

The cost development assumes the following:

. Performance of a Pilot Study

. Installation of Injection Wells and additional Monitoring Wells

. Implementing ISCO within the source area of the 900 ug/L plume

. Groundwater Monitoring of twenty-seven wells on a quarterly basis for 5-years

The direct capital costs associated with this alternative are $720,000; indirect costs are
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5.3

$75,000 and O&M costs are $250,000. This includes a 5-year groundwater monitoring
component of all 27 existing monitoring wells sampled on a quarterly basis.

Alternative 3-Soil Vapor Extraction at the Site, Vapor Mitigation of Residential

Structures & Groundwater Monitoring

Alternative 3 involves the installation of an SVE system at the Site with the goal of: 1.)
reducing COC concentrations that were observed in the subsurface soils at the Site, 2.)
removing accumulated vapors within the subsurface soils at the Site; 3.) mitigating the
potential of vapor intrusion into residential structures, and 4.) monitoring groundwater

quality.

The community groundwater monitoring component would provide data on the
effectiveness of the SVE in reducing or eliminating further impact to groundwater quality
from the Site, as well as provide the information needed to evaluate the natural attenuation
process. The Rl data suggest that attenuation is occurring in the groundwater system with
the presence of tetrachloroethene’s transformations products, most notably at those wells

that exhibited the higher COC concentrations.

5.3.1 Overall Protection of Human Health and the Environment

This alternative would reduce remaining residual COCs at the Site, further reducing any on-
going source of COCs that may be impacting groundwater quality and prevent the migration
of COCs from soil or groundwater via soil vapor to indoor air.

5.3.2 Reduction of Toxicity, Mobhility, and Volume

This alternative would reduce the volume of COCs present in the soils at the Site by
increasing the mobility of the COCs. SVE induces the evaporation of COCs located in soils
within the unsaturated zone through the use of vacuum pressure. The increased air flow
through the subsurface can also stimulate biodegradation of some of the contaminants,

especially those that are less volatile.
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5.3.3 Long-term Effectiveness and Permanence

SVE is a remedy that transfers contamination from one media (unsaturated soil, soil vapor)
to another media (atmosphere, collection system) permanently reducing COC
concentrations in soils. The alternative may meet the RAOSs related to removing the source
of groundwater impacts and will likely achieve the SCOs for Restricted Use for the
Protection of Groundwater. Current COCs concentrations in soils at the Site are below the
SCO for Commercial Use for the Protection of Public Health.

5.3.4 Short-term Impact and Effectiveness

No potential risks associated with SVE, vapor mitigation and groundwater monitoring after
remedial activities cease have been identified. Under this alternative, potential future vapor
intrusion into the tenant portion of the Site building would be addressed by the extraction
system, as well as assist in reducing COCs concentrations in soil at the Site. The vapor
mitigation system would address the potential of vapor migration into structures.

An SVE system would have minimal effect on the community during its implementations.
There is the potential of some disturbance to the community, mostly noise nuisance, during
the installation of SVE wells, but no increase in risks associated with exposure to COCs.
The performance of groundwater monitoring has minimal or no risks to the community.

5.3.5 Implementability

The installation of a SVE system on the Site could be accomplished by using conventional
drilling methods and blowers or high volume fans.

5.3.6 Compliance with SCGs

Subsurface soils at the Site are already in compliance with SCOs for restricted commercial
use. The implementation of an SVE system may reduce the COCs in soils for compliance

for unrestricted use.
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5.3.7 Cost

The cost development assumes the following:

o Installation and 3-year operation of a SVE System at Castle Cleaners

) Groundwater Monitoring of twenty-seven wells on a quarterly basis for 5-years

The direct capital costs associated with this alternative are $75,000, indirect costs are
$30,000 and O&M costs are $215,000 that includes a 5-year groundwater monitoring
component of all 27 existing monitoring wells sampled on a quarterly basis.

6 RECOMMENDATION

The recommended remedial alternative is Alternative 3. This alternative directly addresses the
contaminant source at the Site by reducing the mass of COCs in subsurface soils, preventing
further impact to groundwater quality, as well as mitigating potential vapor migration into indoor
air at the Site.
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