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1.0 PURPOSE
1.1 Introduction

Henningson, Durham, and Richardson Architecture and Engineering P.C. (HDR) was retained by
the New York State Department of Environmental Conservation (NYSDEC) to conduct a
Feasibility Study (FS) of the Former Raeco Products Site (NYSDEC Site #828107), located in
the City of Rochester, Monroe County, New York.

HDR has prepared a Feasibility Study in general conformance with Section 4 of the Draft
Technical Guidance for Site Investigation and Remediation (DER-10) (NYSDEC Division of
Environmental Remediation, December 2002). The primary objective of the FS is to ensure that
appropriate remedial alternatives are identified and evaluated such that relevant information
concerning potential remedial actions at the site can be presented and an appropriate remedy

selected.

YU & Associates, Inc. of Elmwood Park, New Jersey, a subconsultant to HDR, assisted with the
development of this FS, including the preparation of conceptual cost analysis for remedial

alternatives.

For the development of this FS, the following assumptions were made:

e Vapor intrusion is not assessed directly in this FS, as it is assumed that NYSDOH /
NYSDEC are coordinating site monitoring and mitigation activities with the property
owner. However, the FS notes possible interactions that could exist between
contemplated remedial alternatives and vapor intrusion work at the Site;

e It is assumed that a statement of future site use / activities is being solicited from the
current property owner by NYSDEC, for purposes of evaluating institutional controls
(i.e., deed restriction) that may be placed on the property as part of the selected
remedy.

e It is assumed that no potable, process, or other domestic / commercial use wells exist
at the Site (with the exception of the on-site monitoring wells), and that groundwater
is not utilized by the site occupant for any reason;

Former Raeco Products Site (828107) 1-1 NYSDEC
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e It is assumed that no active sources of contamination exist at the Site in the forms of
USTs, ASTs, or other storage containers (i.e., it is assumed that on-site chemical
containers were removed as part of previous site enforcement actions);

e Itis assumed that the sewer main that traverses part of the site is not leaking water (or
contaminated water) onto the Site. It is possible that historic sewer main installation
techniques involving the removal of rock and soils may have affected groundwater
flow patterns at the site;

e It is assumed that on-site soils and groundwater evaluated in this FS are not being
impacted from off-site areas; and

e It is assumed that surficial petroleum spills that were noted at the April 2009 site
reconnaissance are being addressed by NYSDEC Region 8 Spills. As such, the FS
does not directly address the stained soil conditions observed during the site
reconnaissance;

The following qualifications pertaining to this FS should be noted:

e No additional environmental sampling, pilot testing, or data/risk analysis was
conducted as part of this FS. Existing data from NYSDEC (1999-2000) and ERM
(2006) investigations were reviewed to develop AOCs and remedial approaches; and

e No off-site analysis was conduced to determine “background” levels of inorganics
(and other parameters) that exist in shallow / surface soils in Site area.

1.2 Objectives of the Feasibility Study

The FS process (1) identifies remedial action objectives, (2) identifies potential treatment and
containment technologies that will satisfy these objectives, (3) screens the technologies based on
their effectiveness, implementability, and relative cost, and (4) develops potential remedial

alternatives technologies and their associated costs to address the contaminated media at the site.

Remedial alternatives are developed and evaluated with eight criteria specified by the draft

DER-10 technical guidance. The evaluation criteria include:

(D) Protection of human health and the environment
(2) Compliance with standards, criteria and guidance (SCGs)

3) Long-term effectiveness and permanence

Former Raeco Products Site (828107) 1-2 NYSDEC
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Reduction of toxicity, mobility, or volume of contamination through treatment
Short-term impacts and effectiveness
Implementability

Cost effectiveness, including capital costs; operation, maintenance and monitoring
(OM&M) costs; and site management costs, and

Community acceptance.

The process of alternative development, screening and evaluation is done in context with

remedial action objectives developed for the Site and the quantities of contaminated materials

present. Community acceptance cannot be assessed until public comments have been received on

the FS report and the Proposed Remedial Action Plan (PRAP). The Record of Decision (ROD)

for the Site will be developed following the finalization of the FS Report and Remedy Selection

and will address community comments on the proposed remedial plan.
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2.0  SITE DESCRIPTION AND HISTORY
2.1  Site Description

The site is located at 24 Spencer Street, City of Rochester, New York. The property is identified
as Parcel ID 105.52-1-13 by the City of Rochester. The Site location is shown on Figure 2-1.
The Site is located within a heavily developed light industrial and commercial area northwest of
downtown Rochester. The 3.4 acres property is bordered by an abandoned railroad right of way
to the north; Spencer Street to the south; the Genesee River to the east; and, Cliff Street to the
west. The property is zoned as C-2, “community center district”, or as a commercial area. The
below site description is based on analyses conducted by NYSDEC (Preliminary Site
Investigation Report) and ERM (Remedial Investigation Report, 13 February 2007, prepared for
NYSDEC), and on a site reconnaissance conducted by HDR in April 2009.

There are six existing building foundations / structures located on the property. Two former
buildings, identified as Buildings C and E, are no longer present. Asphalt paved/stone parking
and equipment staging areas constitute the majority of the existing ground surface at the site.
The asphalt paving is discontinuous and in poor condition in some areas. Stone (gravel) or bare
soil exists where asphalt is not present. A vegetated area is located along the Genesee River
Gorge, including areas east of Buildings / Foundations A, B, C, E, and F. A six (6) foot diameter
sanitary sewer extends across the site in a north/south direction (generally parallel to Cliff
Street). The sewer line was installed in the 1890s and is reportedly located approximately
35 feet below the ground surface (bgs). A layout of the Site is included in Figure 2-2.

Photographs from the April 2009 site reconnaissance are included in Appendix A.

2.2 Site Topography

The Site is relatively flat with an elevation of approximately 460 ft above mean sea level (amsl).
The terrain dips slightly to the east/northeast across the site. The eastern edge of the site slopes
to a cliff face that forms the Genesee River gorge. The surface water of the Genesee River is

approximately 70 feet below the ground surface at the site (Remedial Investigation Report).
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23 Geology

The site consists of a few feet to over 40 feet of overburden on top of bedrock, according to the
NYSDEC and ERM investigations. ERM identified bedrock from a few feet bgs at the eastern
side of the site to depths exceeding 49 feet at the west/southwest portion of the Site (possibly
associated with historic sewer line installation and associated rock removal that may have
occurred). The overburden is comprised primarily of fill material including silty sand and gravel
with some miscellaneous construction and demolition debris (brick, concrete, wood, and ash
fragments were noted during previous subsurface investigations). Deeper overburden consists
primarily of silty clays and silty fine sands. Gravelly sands and clays were also noted at some
areas of the Site. A clay layer of varying thickness exists just above the bedrock surface. The
bedrock at the Site is classified as dolomite and is comprised of frequent fractures (Preliminary

Site Investigation Report, DEC, Remedial Investigation Report, ERM).

24 Hydrogeology

Groundwater was typically not observed in the overburden during previous site investigations,
with some exceptions including gravelly intervals (where depth to bedrock exceeded 20 feet bgs)
and at the non-confining clay layer situated immediately above the bedrock (Preliminary Site
Investigation Report, Remedial Investigation Report). The depth to groundwater in three
bedrock monitoring wells ranged from approximately 20 to 42 feet bgs. ERM reported the first
significant water producing fractures were encountered at approximately 40 to 50 feet bgs

(Remedial Investigation Report, ERM).

According to the NYSDEC’s PSI report (2001), the groundwater flow direction identified was to
the northeast, toward the Genesee River gorge. This assessment was based on groundwater
elevation measurements collected from three on-site monitoring wells and from off-site wells
from a nearby site. It was reported that groundwater flow in the general area of the site may
range from southeast to northeast. Groundwater at the site has a strong vertically downward
gradient toward the adjacent Genesee River, which is situated approximately 70 feet below the

ground surface of the site (Remedial Investigation Report, NYSDEC).
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According to ERM’s RI report (2007), the evaluation of groundwater flow at the Site was based
on two rounds of groundwater level elevations collected in March of 2006 and August /
September 2006. Shallow site groundwater (assumed for this report to include groundwater
present in the overburden material and clay layer above bedrock, typically encountered at depths
of approximately 20 to 35 ft bgs) appears to have a source of recharge centrally located at the
Site, which appears to flow radially to the Genesee River and surrounding area. This trend is also
apparent in deeper, bedrock groundwater (existing at depths of 40 ft bgs or greater); however, the
deeper groundwater regime appears to have a steeper gradient of flow toward the Genesee River
to the east, and another strong component of flow to the south/southeast (Remedial Investigation

Report, ERM).

The local source of recharge may be due to the large diameter sanitary sewer (approximately
6-feet diameter) which runs south to north beneath the entire length of the Site. Historical
drawings indicate that the sewer was present as early as 1911 and was installed by tunneling
horizontally into bedrock from several vertical access shafts from depths of approximately 35 to
45 feet bgs. The sewer is reported to be only partially lined with brick and concrete in some areas
beneath the Site. It is possible that a significant amount of bedrock radially surrounding the shaft
was removed during shaft construction. The historic removal of bedrock and backfill in these
areas might be responsible for the lower groundwater elevations observed at the south end of the
site, resulting in the component of flow to the south (Remedial Investigation Report).
Groundwater flow information is included on Figure 2-3. Additional detail into the Site’s
hydrogeology can be obtained in NYSDEC’s 2001 Preliminary Site Investigation Report and
ERM’s 2007 Remedial Investigation Report (prepared on behalf of the NYSDEC).

2.5 Site History

A 1911 Sanborn Map identifies Building D as a wholesale paint warehouse owned by F.B. Rae
Company. A 1950 Sanborn Map identifies Building A as part of a separate parcel, owned by a
seed company identified as L.P. Gunson & Co. Buildings B through F and several ASTs were
owned by J.H. Rae Oil Co.
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From the 1930s through 1987, the Site was reportedly owned and operated by J.H. Rae, Inc.
(Raeco) as a bulk storage, blending, packaging and distribution facility for chemicals and

petroleum products.

In 1995, the Raeco property was purchased by P&P Properties, Inc (P&P). The property was
reportedly leased by IntraState Contracting (through the Spring 2009). The current owner
purchased the property in approximately April 2009 and utilizes the site for equipment and

vehicle storage.

2.6  Regulatory History

The site has been the subject of several regulatory investigations and inspections. Below is a

brief summary of the regulatory activities at the site:

e Dye testing was conducted by Monroe County Health Department (MCHD) in 1970
to investigate three (3) pipe outlets that discharged into the gorge.

e The Rochester Police Department observed waste chemicals at the property in June
1994.

e NYSDEC, the Monroe County Health Department (MCHD), the USEPA, and the
City of Rochester completed follow-up inspections of the Site in 1994, 1995, and
1996.

e USEPA removed 553 containers (drums and 5-gallon pails) from the Site in 1997.

e NYSDEC conducted a subsurface investigation of the Site in 1999 and 2000. Results
of the investigation are presented in the April 2001 Preliminary Site Investigation
Report.

e A Phase I and Phase II Remedial Investigation of the Site was completed by ERM on
behalf of the NYSDEC in 2005 and 2006, respectively. The results were documented
in the February 2007 Remedial Investigation Report.

Table 2-1 summarizes groundwater investigations and monitoring wells installed at the Site.
Table 2-2 provides a summary of all environmental data collected at the site (Draft PRAP table)
along with a comparison to applicable SCGs (e.g., soil cleanup objectives [SCOs}). The PSI and

RI investigation sample locations are depicted on Figure 2-4 of this FS report.

A summary of the previous remedial investigation work, including a discussion of the nature and

extent of the on-site contamination, is provided in the following section.
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Table

2-1

Summary of Previous Investigations — Groundwater

L.ocation

Former TCE Tank Location

North Portion of Site

West of Building D

Southern Portion of Site

Former Raeco Products Site (828107)
Feasibility Study Report

Well ID

MW-1D
MW-1DD

MW-2D
MW-2DD

MW-3D
MW-3DD

MW-4D
MW-4DD
MW-5D
MW-6D

Installation

Lead

DEC
ERM

DEC
ERM

DEC
ERM

ERM
ERM
ERM
ERM

NYSDEC
March 2010



Table 2-2

Preliminary Remedial Action Plan - Data Summary Tables

Surface Soil
Frequency Frequency
Concentration Exceeding ] Exceeding
Range Detected | Unrestricted | Unrestricted | Commercial | commercial
Detected Constituents (ppm)* SCG" (ppm) SCG SCG" (ppm) SCG
VOCs H
2-Butanone 1.9 0.12 (500) 1/4 500 0/4 |
4-Methyl-2-Pentanone 0.016 N/A -- N/A --
SVOCs
Benzo(a)anthracene 15 1 1/4 5.6 1/4
Benzo(a)pyrene 0.490J-541] 1 1/4 1 1/4
Benzo(b)fluoranthene 1.0J--8.27J 1 2/4 5.6 1/4
Chrysene 0.610J - 27 1 1/4 56 0/4
Dibenzofuran 23173 N/A -- N/A --
2,4-Dichlorophenol 13) N/A -- N/A --
Bis(2- -
ethylhexyl)phthalate 1.71-7.81] N/A N/A -~
2-Methylnaphthalene 0.810J-2417 N/A -- N/A --
N-
Nitrosodiphenylamine 4417 N/A -- N/A --
Pentachlorophenol 117] 0.8 1/4 6.7 1/4
Metals
Aluminum 3400-7060 N/A - N/A -
Antimony 1.7 BN - 6.5 BN N/A -- N/A -
Barium 80.1 — 976 350 1/4 400 1/4
23,100 -

Calcium 112,000 N/A -- N/A --
Cobalt 32B-628B N/A -- N/A -- |
Copper 24.7-92.4 50 1/4 270 0/4 |
Iron 10,600 - 15,400 N/A - N/A - \
Lead 77.9 - 2340 63 4/4 1,000 1/4 |
Magnesium 4750 - 37,200 N/A - N/A -
Mercury 0.031-1.2 0.18 1/4 2.8 0/4 |
Potassium 674 - 1630 N/A -- N/A --
Silver 3.5 2 1/4 1,500 0/4
Sodium 380 B - 1300 N/A -- N/A -
Vanadium 7.1 B -16.1 N/A -- N/A --
Zinc 153 - 1630 109 4/4 10,000 0/4
Pesticides/PCBs
4,4-DDD 0.16 JP 0.0033 td 72 074
44-DDT 0.14 JP 0.0033 1 47 0/4
Dieldrin 099 P 0.005 1/4 14 0/4

0.12BJ - 0.380 3/4 89 0/4
Endrin BJP 0.014
Endrin Aldehyde 0.064 BP N/A -- N/A -
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Table 2-2 (continu

ed)

Preliminary Remedial Action Plan — Data Summary Tables

Feasibility Study Report

Subsurface Soil
Frequency Frequency

Concentration Exceeding ] Exceeding

Range Detected | Unrestricted | Unrestricted | Commercial | ¢o e ci)
Detected Constituents (ppm)* SCG" (ppm) SCG SCG® (ppm) SCG
VOCs
Vinyl Chloride 0.002-4.4 0.02 6/105 13 0/105
Chloroethane 0.009 J N/A -- N/A --
Methylene Chloride 0.012B~-1.57J 0.05 5/105 500 0/105
Acetone 0.007 — 44 0.05 24 /105 500 0/105
Carbon disulfide 0.005J-0.18 N/A -- N/A --
1,1-Dichloroethane 0.0021-451] 0.27 3/105 240 0/105
1,2-Dichloroethene
(total) 0.0005 J - 400 N/A -- N/A --
2-Butanone 0.0041-52 1.2 18/ 105 500 0/105
1,1,1-Trichloroethane 0.002J-17.6 0.68 57105 500 0/105
Trichloroethene 0.001 J-71 0.47 10/ 105 200 0/105
Benzene 0.0003)-14 0.06 7/105 44 0/105
Tetrachloroethene 0.0003J-18 1.3 4 /105 150 0/105

0.0005 J - 1,000 500 2/105
Toluene D 0.7 13 /105
Ethylbenzene 0.0003J-130D 1 10/ 105 390 0/105
Styrene 0.002 J N/A -- N/A -
Xylene (total) 0.0004 J-650D 0.26 27/ 105 500 17105
cis-1,2-Dichloroethene 0.00055 - 47 0.25 6/91 500 0/91
Trans-1,2- 500 0/91
Dichloroethene 0.0027 - 0.54 0.19 1/91
Trichlorofluoromethane 0.00117J N/A -- N/A --

0.0005 J —0.002
Trichlorotrifluoroethane J N/A -- N/A --
Cyclohexane 0.008J -9.7 N/A -- N/A --
Methylcyclohexane 0.0009J - 5817 N/A -- N/A --
Isopropylbenzene 0.0004J-5.517 N/A -- N/A -~
1,4-Dichlorobenzene 0.001J-4.1 1.8 1/105 130 0/105
1,2-Dichlorobenzene 0.0004J -95D 1.1 4 /105 500 0/105
1,2,4-Trichlorobenzene 0.002J-0.790] N/A -- N/A --
SVOCs
4-Methylphenol 0.080 - 0.55 N/A -- N/A --
Naphthalene 0.041J-13 12 1/105 500 0/105
2-Methylnaphthalene 0.0411-41E N/A -- N/A --
Dibenzofuran 0.043]J-44 N/A -- N/A -
N-

| Nitrosodiphenylamine 0.12J-2.1] N/A -- N/A --
Carbazole 0.057-2.4] N/A -- N/A -
Butyl benzyl phthalate 0.110J N/A -- N/A --
Benzo(a)anthracene 0.0437 - 28 1 29/ 105 5.6 57105
Chrysene 0.0411-136 1 31/105 56 0/105
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Table 2-2 (continued)

Preliminary Remedial Action Plan — Data Summary Tables

Subsurface Soil
Frequency Frequency
Concentration Exceeding . Exceeding
Range Detected | Unrestricted | Unrestricted Commercial Commercial

Detected Constituents (ppm)* SCG"® (ppm) SCG SCG® (ppm) SCG
Bis(2-

ethylhexyl)phthalate 0.098]-23 N/A -- N/A --
Di-n-Octyl-Phthalate 2217 N/A -- N/A --
Benzo(b)fluoranthene 0.211-20 1 31/105 5.6 6/105
Benzo(k)fluoranthene 0.047-30 0.8 24 /105 56 0/105
Benzo(a)pyrene 0.045]-29 1 26/ 105 1 26/ 105
Indeno(1,2,3-cd)pyrene 0.0421-151] 0.5 29/105 5.6 4/105
Dibenzo(a,h)anthracene 0.044J-4.71] 0.33 15/105 0.56 9/105
Benzaldehyde 0.170J N/A -- N/A --
Acetophenone 0.0711] N/A -- N/A --
Caprolactam 0.043 ] N/A -- N/A --
1,1-Biphenyl 0.98]) N/A -- N/A --
Metals
Aluminum 1570 - 48100 N/A -- N/A --
Antimony ND -41.5] N/A -- N/A --
Arsenic ND - 88.4 13 717105 16 3/105
Barium 10.5J - 2530 350 6 /105 400 5/105
Beryllium ND - 19.7 7.2 2/105 590 0/105
Cadmium ND -3.6 2.5 1/105 9.3 0/105
Calcium 5040 - 183000 J N/A -- N/A --
Chromium 4.2 -40.8 30 3/105 1,500 0/105
Cobalt 0.79B-17.1]J N/A -~ N/A --
Copper 477)-824 50 28 /105 270 4 /105
Iron 2520 - 3130017 N/A -- N/A --
Lead 3.6 — 3990 63 547105 1,000 47105
Magnesium 2520 - 71500 N/A -- N/A --
Manganese 99.5 - 2080 1600 3/105 10,000 0/105
Mercury ND - 5.8 0.18 507105 2.8 3/105
Nickel 1.8 B-150 30 2/105 310 0/105
Potassium 2881 —4120 N/A -- N/A --
Selenium ND-5.4 3.9 27105 1,500 0/105
Silver ND-2.2 2 17105 1,500 0/105
Sodium 68.1J-4990] N/A -- N/A --
Thallium ND-7.31] N/A -- N/A --
Vanadium 23B-325 N/A -- N/A --
Zinc 5.1-806 109 38 /105 10,000 0/105
Pesticides/PCBs
4,4’-DDD ND - 0.0055 0.0033 2/14 92 0/14
4,4’-DDT ND - 0.064 0.0033 3/14 47 0/14
Dieldrin ND -0.019 0.005 6 /14 14 0/14
Endrin ND -0.560 B 0.014 11 /14 89 0/14
Endrin Aldehyde ND - 0.066 BP N/A -- N/A --
Endrin Ketone ND -0.026 B N/A -- N/A --
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Table 2-2 (continued)

Preliminary Remedial Action Plan — Data Summary Tables

Feasibility Study Report

Groundwater
Concentration Range SCG Frequency Exceeding
Detected Constituents Detected (ppb)* (ppb) SCG
YOCs
Vinyl chloride ND - 220007J 2 10/ 24
Chloroethane ND - 320 5 6/24
1,1-Dichloroethene ND-15017 5 3/24
Acetone ND - 15001 50 3/24
trans-1,2-dichloroethene ND - 1307 5 2/18
1,1-Dichloroethane ND - 24000 5 13/24
cis-1,2-dichloroethene ND - 840000 5 8/18
| 2-Butanone ND - 480 50 2/24
1,1,1-Trichloroethane ND -85017J 5 3/24
Benzene ND-69] 1 8/24
1,2-Dichloroethane ND -2 0.6 1/24
Trichloroethene ND-170007] 5 5/24
4-Methyl-2-Pentanone ND - 360 N/A
Toluene ND - 710000 5 8/24
Tetrachloroethene ND - 14000 5 1/24
Ethylbenzene ND - 1100000 5 9/24
Xylene ND - 2400000 5 10/24
1,2-Dichlorobenzene ND-6 3 1/24
Cyclohexane ND - 25 N/A
Methyl Cyclohexane ND-44] N/A
Isopropylbenzene ND -310001J 5 3/24
1,2-Dichloroethene (total) ND - 110000 5 4/6
Methylene Chloride ND-23] 5 1/24
SVOCs
Phenol ND - 1400 1 1/23
2-Methylphenol ND-9 1 3/23
4-Methylphenol ND - 39 1 3/23
2,4-Dimethylphenol ND-31J 1 2/23
' Naphthalene ND — 72000 J 10 4/23
2-Methylnaphthalene ND - 88000 ] N/A
Acenaphthene ND - 86000 J 20 2/23
Dibenzofuran ND - 26000 J N/A
Fluorene ND - 83000 17J 50 2/23
Phenanthrene ND - 180000 50 2/23
Anthracene ND - 20000 ] 50 1/23
Fluoranthene ND - 92000 ] 50 2/23
Pyrene ND - 95000 50 2723
Benzo(a)anthracene ND - 41000 0.002 4/23
Chrysene ND - 51000 J 0.002 4723
Bis(2-ethylhexyl)phthalate ND - 2200000 5 4/23
Benzo(b)fluoranthene ND-3]J 0.002 3/23
Benzo(k)fluoranthene ND-27J 0.002 1/23
Benzo(a)pyrene ND-2]J 0.002 2/23
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Preliminary Remedial Action Plan — Data Summary Tables

Table 2-2 (continued)

Groundwater
Concentration Range SCG® Frequency Exceeding
Detected Constituents Detected (ppb)* (ppb) SCG
Indeno(1,2,3-cd)pyrene ND -310001J 0.002 2/23
Benzo(g,h,i)perylene ND - 300007 N/A
1,2-Dichlorobenzene ND - 19000 BJ 3 3/6
Butylbenzylphthalate ND - 74 50 1/6
N-Nitrosodiphenylamine ND-517] N/A
Metals
Alaminum ND - 10900 N/A
Antimony ND - 6.0 UN 3 1/22
Arsenic ND-97.2N 25 1/22
Cadmium ND - 6.9 5 1/22
Calcium 67000 - 606000 N/A
Chromium ND - 204 1] 50 1/22
Cobalt ND -12.8] N/A
Copper ND - 605 ] 200 1/22
Iron ND - 64000 300 18 /22
Lead ND - 550 25 4/22
Magnesium 40600 - 335000 35000 21/22
Manganese 17.8 - 1320 300 6/22
Mercury ND - 0.78 0.7 1/22
Potassium 7650 - 113000 J N/A
Silver ND - 67.81] 50 1/22
Sodium 42500 - 225000 20000 21/22
Thallium ND-100U 0.5 1/22
Vanadium ND-17.2J N/A
Zinc ND - 4030 2000 2/22
Pesticides/PCBs
4,4-DDD ND -~ 6.1 0.3 1/6
4,4'-DDE ND-251] 0.2 1/6
alpha-BHC ND - 0.65 JP 0.2 1/6
Dieldrin ND - 0.54 JP 0.004 1/6
Endosulfan IT (Beta) ND-34JP N/A
Endosulfan Sulfate ND -3.5JP N/A
Endrin ND - 0.49 JP ND
Methoxychlor ND-46P 35 1/6
PCB-1254 ND-74P 0.09 1/6
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Table 2-2 (continued)
Preliminary Remedial Action Plan - Data Summary Tables

Soil Vapor/Sub-Slab Vapor/Air

Concentration NYSDOH Air
Range Detected Guideline Value®
Detected Constituents (mcgmi’)a (mcg/m3) Frequency Exceeding SCG
Soil Vapor
| [ NA |
Sub-Slab Vapor_
1,1,1-Trichloroethane 11J-4100 N/A
1,1-Dichloroethane 650 N/A
Benzene 5] N/A
Cis-1,2-Dichloroethene 36000 N/A
Ethanol 3000 N/A
m+ p Xylene 7.61 N/A
n-Heptane 45] N/A
Styrene 1800 J - 2100 N/A
Tetrachloroethene 530 100 1/2
Toluene 107J N/A
Trichloroethene 34 J - 76000 5 2/2
Indoor Air
1,1,1-Trichloroethane ND - 5.6 N/A
1,1-Dichloroethane ND - 0.99 N/A
Acetone 477 -2017 N/A
Benzene 1-14] N/A
Chloromethane 098-1.21 N/A
Cis-1,2-Dichloroethene 34-22 N/A
Dichlorodifluoromethane 42-12 N/A
Ethanol 37-171 N/A
m + p Xylene 092-21] N/A
0-Xylene ND-0.8J N/A
Toluene 22-921] N/A
Trichloroethene 6.6 — 50 5 3/3
Trichlorofluoromethane 2.6 -8.6 N/A

Notes for Table 2-2:

Surface Soil
a - ppm: parts per million, which is equivalent to milligrams per kilogram, mg/kg, in soil.
b - SCG: Standards, criteria, and guidance values; State of New York (6 NYCRR) Part 375-6 Soil Cleanup

Objective.

B- Analyte is found in the associated method blank.

J- The result is less than the sample quantitation limit and is an estimated value.

P- Greater than 25% difference for detected concentrations between the two GC columns; the lower value is
reported.

SB - site background
N/A-  not applicable

Surface soil samples were collected by the NYSDEC. Data reported on this table is based on the NYSDEC’s
Preliminary Site Investigation Report, April, 2001, Tables 3A, 3B, 3C and 3D for samples SS-1, SS-2, SS-3, and
S$S-4.

For the above data, some “ND” concentrations were noted to exceed SCGs. All “ND” concentrations were treated
as such in the above summary.
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Notes for Table 2-2 (continued);

Subsurface Soil
a - ppm: parts per million, which is equivalent to milligrams per kilogram, mg/kg; ppb: parts per billion, which is
equivalent to micrograms per kilogram, ug/kg.
b - SCG: Standards, criteria, and guidance values; State of New York (6 NYCRR) Part 375-6 Soil Cleanup
Objective.
B - analyte is found in the associated method blank.
E - The result exceeds the instrument calibration range and is an estimated value.
J - The result is less than the sample quantitation limit and is an estimated value.
"P-  Greater than 25% difference for detected concentrations between the two GC columns; the lower value is
reported.
N/A-  not applicable
ND- not detected
Based on NYSDEC’s Preliminary Site Investigation Report, April, 2001, Tables 3A, 3B, 3C and 3D for samples TP-
1, TP-2, TP-3, TP-4, TP-5A, TP-5B, TP-7A, TP-7B, TP-§8, TP-10, TP-12, MW-1D, MW-2D, MW-3D.
Based on ERM’s Remedial Investigation Report, February 13, 2007, Tables 2-4, 2-5 and 2-6.

Groundwater

a - ppb: parts per billion, which is equivalent to micrograms per liter, ug/L, in water.

b- SCG: standards, criteria, and guidance values; 6 NYCRR Part 703 (Class GA ambient groundwater standards)

B- This flag is used when the analyte is found in the associated blank as well as in the sample.

J-  Indicates an estimated value.

N- Indicates spike sample recovery is not with the control limits.

P-  Greater than 25% difference for detected concentrations between the two GC columns; the lower value is
reported.

U- Indicates compound was analyzed for but not detected. Report with the detection limit value.

N/A- not applicable

ND- not detected

Soil vapor

a - mcg/m3: microgram per cubic meter

b - SCG: Standards, criteria, and guidance values; New York Department of Health “Guidance for Evaluating Soil

Vapor Intrusion in the State of New York, October 2006”.

J- the value was designated as estimated as a result of the data validation criteria. Also used to indicate
tentatively identified compounds (TICS) or when an organic compound is present, but the concentration is
less than the Contract Required Quantitation Limit (CRQL). The value is usable as an estimated result. =
Estimated value; results may be biased.

N/A - not applicable

Based on ERM’s Remedial Investigation Report, Februvary 13, 2007, Table 2-2 Summary of Air Sampling

Analytical Results.
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3.0 SUMMARY OF REMEDIAL INVESTIGATIONS AND EXPOSURE/RISK
ASSESSMENT

3.1 Nature and Extent of Soil Contamination

In the Preliminary Site Investigation, the NYSDEC concluded that elevated levels of
contaminants were located in subsurface soils in the vicinity of Buildings A, B, C and D and in
surface soils at the southwest corner of the property. Two pesticide compounds were detected at
concentrations above "Division of Environmental Remediation Technical and Administrative
Guidance Memorandum (TAGM) 4046 Soil Cleanup Objectives” in surface soil and subsurface
soil samples collected by the NYSDEC. Specific sources of contamination at the Site were not

identified during the PSI (Preliminary Site Investigation Report, NYSDEC)

Existing data reported in NYSDEC’s PSI Report (data collected 1999-2000) and ERM’s RI
Report (2006) were reviewed and compared by HDR to the SCOs for Unrestricted Use from 6
NYCRR Subpart 375-6. The data reported by ERM demonstrated that soil samples contain
VOCs and SVOCs at concentrations that exceed the Unrestricted Use SCOs. The NYSDEC data

revealed that metals were widespread and frequently exceeded the SCOS for Unrestricted Use.

Soil contamination, in exceedence of both unrestricted and commercial SCOs, has been
identified throughout a widespread area of the Site. . For the purposes of this FS, the property
has been divided into nine (9) Areas of Concern (AOCs) in order to facilitating development and
evaluation of remedial alternatives. The nine AOCs are shown on Figure 3-1 and discussed in
the following sections. Table 3-1 provides a further breakdown of the AOCs and the
corresponding dimensions (based on conservative assumptions made for areal limits and depths

of contamination).

3.1.1 AOC 1 Southern Portion of Site

AOC 1 consists of Building A and the area south of Building A, and is bounded by the property
line to the south and west, and the gorge to the east. An UST was reported to be located between
Building A and the gorge. The size, type and material stored in this tank are unknown. A
reported 300-400 square foot area of oil-soaked soil located due south of Building A was
observed in 1987.
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Former Raeco Products Site (#828107)
Table 3-1
AOC Summary and Estimated Quantity of Contaminated Media
. Commercial Use Cleanup Objectives (CSCO) Unrestricted Use Cleanup Objectives (USCO)
AoC Location VOCs SVOCs Metals Free Product VOCs SVOCs Metals
AOC-1 Southern Portion of Site | VOCs, SVOCs, and metals detected in area; Contaminants not delineated horizontally or vertically; SVOCS and metals were
detected over a wide area and depth range; SVOCs and metals are likely associated with the historic fill material; Historic fill was
detected at all locations - Fill appears to be present over entire area, therefore, assume SVOCs and metals are present over the
entire area; VOCs detected in TP-12; Concrete pad encountered in TP-12 at 3 feet - assume VOCs to depth of 3 feet; Concrete
dimensions are unknown - assume 20 by 20 foot for commercial and 40 by 40 foot for unrestricted.
Areal Limits 20 by 20 feet 150 by 200 feet | 150 by 200 feet ND 40 by 40 feet 150 by 200 feet ) 150 by 200 feet
Depth Range (bgs) 3 feet 10 to 22 feet 10 to 32 feet ND 3 feet 10 to 32 feet 10 to 32 feet
Average Depth (bgs) 3 feet 20 feet 20 feet ND 3 feet 20 feet 20 feet
Estimated Quantity 50 cuvyd 22,000 cuyd 22,000 cuvyd 180 cu yd 22000 cu yd 22,000 cuyd
Groundwater®*
(VOCs, Metals)
AOC-2 | Building B Two surface soil samples taken beneath slab; Not delineated horizontally or vertically - assume entire footprint of building and 2
foot depth.
Areal Limits NE NE 40 by 85 feet ND NE NE 40 by 85 feet
Depth Range (bgs) NE NE 2 feet ND NE NE 2 feet
Average Depth (bgs) NE NE 2 feet ND NE NE 2 feet
Estimated Quantity 250 cuvyd 250 cuyd
AQC-3 | Central Area

(between A, B,C)

SVOCs detected in area greater than the CSCO; Odors and PID noted in every boring. Contaminants are not delineated
horizontally or vertically - therefore, assume entire area is greater than SCOs ; Assume CSCO areal extent defined by SB-16, SB-
17, OU-4, Building B and Building A. Assume the depth is 10 feet bgs. Product was observed in SB-20 (5-10 ft bgs) and SB-21 {12
ft bgs). Assume areal extent is bounded $B-14, SB-15, $B-18, SB-19, SB-35, TP-4, TP-5 and TP-6. Assume depth is 12 feet bgs.
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Former Raeco Products Site (#828107)
Table 3-1 (continued)
AOC Summary and Estimated Quantity of Contaminated Media
Commercial Use Cleanup Objectives Unrestricted Use Cleanup Objectives
AOC Location VOCs SVOCs Metals Free Product VOCs SVOCs Metals
Areal Limits 40 by 85 feet 40 by 85 feet 40 by 85 feet 35 by 80 feet 100 by 120 feet 100 by 120 feet 100 by 120 feet
Depth Range (bgs) 10 feet 10 feet 10 feet 5 to 12 feet 12 to 24 feet 12 to 24 feet 12 10 24 feet
Average Depth {bgs) 10 feet 10 feet 10 feet 12 feet 18 feet 18 feet 18 feet
Estimated Quantity 1260 cuyd 1260 cuyd 1260 cuyd 1250 cuyd 8000 cu yd 8000 cu yd 8000 cu yd
AQC-4 Former TCE Tank Location Extensive historical contamination at depth and AST presence. Contaminants are not delineated horizontally or vertically - therefore, assume
entire area is greater than SCOs; NAPL has been observed in MW-1D, assume free product is in soil although not noted in boring log. Assume
CSCO areal extent bounded by TP-4, AQC-3, Building B8 and former Building C. Bedrock is at 10 ft bgs - Assume the CSCO depth is 10 feet bgs.
Areal Limits 30 by 30 feet 30 by 30 feet NE 30 by 30 feet 30 by 30 feet 30 by 30 feet NE
Depth Range (bgs) 10 feet 10 feet NE 10 feet 10 feet 10 feet NE
Average Depth (bgs) 10 feet 10 feet NE 10 feet 10 feet 10 feet NE
Estimated Quantity 350 cuyd 350 cuyd 350 cuyd 350 cuyd 350 cuyd
Groundwater®
{VOCs, SVOCs, Metals)
AOC-5 Former Building C Vicinity

VOCs, SVOCs, and metals detected in area greater than the SCOs; contaminants are not delineated horizontally or vertically . PID, odors, and
staining noted in boring logs.

Historic presence of tanks and chemical processing in and near Building C. VOCs and SVOCs were detected greater than CSCO in SB-9(4 and 8 ft

bgs), SB-10(4 ft bgs), — Conservatively assume VOC CSCO areal extent defined by OU-3, OU-4, former Building E, Building D, OU-7, and the fence
line, Assume a depth of 12 feet bgs.

Mercury was detected greater than CSCO in SB-9(8 ft bgs) - Metal CSCO is a sub set of the VOC CSCO Areal extent, Assume the depth is 10 feet
bgs. Fill exists in area.

60 by 80 feet, 60 by 80 feet,
Areal Limits 60 by 80 feet 30 by 40 feet 60 by 40 feet ND 60 by 80 feet 30 by 40 feet 75 by 150 feet
Depth Range (bgs) 12 feet 2 and 12 feet 10 feet ND 12 feet 2 and 12 feet 10 feet
Average Depth {bgs) 12 feet 2 and 12 feet 10 feet ND 12 feet 2 and 12 feet 10 feet
350 cuyd, 350 cuyd,
Estimated Quantity 2150 cuyd 540 cuyd 900 cuyd 2150 540 cuyd
Former Raeco Products Site (828107) 3-6 NYSDEC
Feasibility Study Report

March 2010




Former Raeco Products Site (#828107)

Table 3-1 (continued)
AOC Summary and Estimated Quantity of Contaminated Media

Commercial Use Cleanup Objectives Unrestricted Use Cleanup Objectives

AOC Location VOCs J SVOCs T Metals Free Product VOCs | SVOCs Metals
AQC-6 Building D Possible tank; Historic manufacturing in Building D.
SVOCs were detected greater than CSCO in SB-32(4 ft bgs), SB-33(4 ft bgs), and SB-34(4 ft bgs) - SVOCs are likely due to historic fill present
beneath the building, Assume SVOC CSCO areal extent is entire footprint of Building D, Bedrock was encountered at 8 ft bgs - Assume a depth
of 8 feet bgs. Fill also noted in area and beneath Building D.
Free product was observed in SB-32(4-5.5 ft bgs) - Assume free product Areal extent is bounded by SB-33 and the building foot print, Assume
the depth is 6 feet bgs.
Areal Limits NE 30 by 90 feet NE 30 by 40 feet 30 by 90 feet 30 by 90 feet 30 by 90 feet
Depth Range (bgs) NE 8 feet NE 6 feet 12 feet 2 and 12 feet 10 feet
Average Depth (bgs) NE 8 feet NE 6 feet 12 feet 2 and 12 feet 10 feet
200 cu yd,
Estimated Quantity 800 cu yd 270 cuyd 1200 cu yd 1200 cu yd 1000 cu yd
AOC-7

West of Building D

SVOCs, and metals were detected in the area greater than the USCO; contaminants are wide spread and not delineated horizontally or
vertically - therefore, assume entire area is greater than SCOs.Extensive fill noted (coal, wood, debris) along with historic rail operations..SVOCs
were detected greater than CSCO in SB-7(8 ft bgs), SB-28(8 ft bgs), TP-1{2 ft bgs), - Assume SVOC CSCO Areal extent is defined by Building D,
AOC-8, MW-3DD, Fence Line, SB-37 and SB-7; Assume the average depth is same as fill in area (4 to 14 ft bgs) 10' feet bgs.Metals were
detected greater than CSCO in SB-6(10.5 ft bgs) — Conservatively assume metal CSCO Areal extent is bounded by Building D, 58-28, SB-29, SB-
30, and TP-1; Assume the depth is 10.5 feet bgs {(bedrock). Free product was observed in SB-06(5-7 ft bgs), and SB-07(1-2 ft bgs). Assume Areal
extent is bounded by Building D, TP-2, $B-29, $B-30, and OU-5. Assume depth is 8 feet bgs. Elevated PID, odors, staining also observed
{contamination apparently not delineated; thus, VOC contamination assumed).

Areal Limits 35 by 120 feet 75 by 125 feet 30 by 75 feet 35 by 90 feet 75 by 140 feet 75 by 140 feet 75 by 140 feet
Depth Range (bgs) 8 feet 10 feet 10 feet 2 to 8 feet 10 feet 10 feet 10 feet
Average Depth (bgs) 8 feet 10 feet 10 feet 8 feet 10 feet 10 feet 10 feet
3480 cuvyd
Estimated Quantity 1250 cuyd 840 cuyd 950 cu yd 3900 cuyd 3900 cuyd 3900 cuyd
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Former Raeco Products Site (#828107)
Table 3-1 (continued)
AOC Summary and Estimated Quantity of Contaminated Media
Commercial Use Cleanup Objectives Unrestricted Use Cleanup Objectives
AOC Location VOCs SVOCs Metals Free Product VOCs SVOCs Metals
Groundwater*
(VOCs, metals)
AOQC-8 Northern Portion of Site SVOCs were detected greater than CSCO in SB-1(2 ft bgs), SB-4(16 ft bgs), SB-5(2 and 12 ft bgs; - Conservatively assume SVOC CSCO areal extent
is the entire OU-8 area with the exception of the northern portion north of $B-02 and SB-22; Assume the average depth is same as fill in area
(2 to 16 ft bgs) 10' feet bgs. Assume metals not completely delineated. Fill noted throughout AQOC-8 in borings.
Areal Limits NE 140 by 220 feet NE ND 140 by 280 feet 140 by 280 feet 140 by 280 feet
Depth Range (bgs) NE 10 feet NE ND 10 feet 10 feet 10 feet
Average Depth (bgs) NE 10 feet NE ND 10 feet 10 feet 10 feet
Estimated Quantity 11,400 cuyd 14,520 cuyd 14,520 cu yd 14,520 cuyd
Groundwater*
{metals)
AOC-9 | Former Building E Zinc was detected greater than USCO; Metals not delineated horizontally or vertically - assume entire footprint of building and 2 foot depth.
Due to presence of fill, metals and SVOCs above SCOs are assumed throughout AOC-9.
Areal Limits NE NE NE ND NE NE 35 by 85 feet
Depth Range {bgs) NE NE NE ND NE NE 2 feet
Average Depth (bgs) NE NE NE ND NE NE 2 feet
Estimated Quantity 220 cu yd
Notes:

Quantities are based on conservative estimates of areal limits and average depths of soil contamination, based on existing analytical data and geological
observations (fill, odors, elevated PID, staining, etc.).

Quantities of impacted groundwater were not estimated for this FS.
NE: no exceedences in SCOs.
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Seven soil borings (SB-23, SB-24, SB-25, SB-26, SB-27, SB-38, and SB-39) and four
monitoring wells (MW-4D, MW-4DD, MW-5D, MW-6D) were advanced within AOC 1. In
addition, two test pits (TP-11 and TP-12) were excavated and one soil surface sample (SS-2) was
collected from this area. The surface sample (SS-2) was collected in the vicinity of two large
storage tanks (tanks have been removed from the site). The size, type and material stored in
these tanks are unknown. Large concrete slabs were reported to be encountered at 1.5 to 3 feet

bgs in test pits TP-11 and TP-12.

Fill was encountered at every soil investigation location in AOC 1, at thicknesses of 10 feet in
the northeast portion of the area to greater than 25 feet to the south/southwest portion of the area.
Fill material consisted of a mixture of silt, sand and gravel with bricks, ash, slag, and coal. No
odor was detected and a small amount of staining was observed in some of the soils. PID
readings were reported at less than 10 ppm. Bedrock was encountered at 10 feet bgs in the
eastern portion of the area, and as deep 45 feet bgs on the western portion of the site.
Groundwater was not encountered in the overburden fill in AOC-1; however, elevated levels of

VOCs and metals were detected in groundwater samples in deeper wells in AOC-1.

SVOCs were detected within the fill material of AOC-1 at concentrations greater than the Part
375 commercial use SCOs at varying depths (and up to 22 feet bgs). Lead was detected at a
concentration that exceeded the Part 375 commercial use SCOs in SB-39 at a depth of 32 feet.

3.1.2 AOC 2 Building B

AQOC 2 consists of the area beneath and immediately near Building B (refer to Figure 3-1). The
basement of Building B historically contained eight (8) empty 10,000-gallon tanks previously

used for storage of mineral spirits, turpentine, and acetone.

Three surface soil samples (SS-1, SS-Bldg B-01, and SS-Bldg B-02) and one surface water
sample (SW-1) were collected in the basement of Building B. One test pit (TP-9) was conducted
south of Building B. Barium was detected is soil samples SS-1 and SS-Bldg B-02 at

concentrations greater than the Part 375 commercial use soil clean up objectives.

Former Raeco Products Site (828107) 3-9 NYSDEC
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3.1.3 AOC 3 Central Area of Site

AOC 3 consists of an area of the site bound roughly by Building A to the south, Building B to
the east, AOC-5 to the north, and the intersection of Cliff Street and Ambrose Street to the west.
(See Figure 3-1). Nine soil borings (SB-13, SB-14, SB-15, SB-17, SB-18, SB-19, SB-20, SB-21,
and SB-35) were advanced and two test pits (TP-8 and TP-10) were conducted within AOC 3.

A 7 to 10 foot thick fill layer was encountered throughout most of the area. Fill material
consisted of a mixture of silt, sand and gravel intermixed with bricks and coal. Silty sand and
clay lenses were encountered underlying the fill. Bedrock was encountered at 12 feet bgs in the
eastern portion of the area and was observed to dip to 27 feet bgs towards the western portion of

the site. Groundwater does not appear to be present in the overburden of AOC-3.

Odors were noted and staining observed in every soil boring within the area. Elevated PID
readings (greater than 100 ppm) were detected in each of the nine borings, and readings greater
than 1,000 ppm were detected in six of the borings. The highest readings, staining and odor were
generally observed at depths of 12 to 18 feet bgs. Product (nonaqueous phase liquid [NAPLY])

was observed in soils from three locations (SB-19, SB-20, and SB-21) with in the area.

Benzo(a)pyrene was detected at concentrations greater than the Part 375 commercial use SCOs

in test pits TP-8 and TP-10.

3.14 AOC 4 Former TCE Tank Area

A large TCE AST was historically located within a concrete block secondary containment
structure adjacent to the southwest of Building C. This area has been designated AOC 4 (see
Figure 3-1). Two groundwater monitoring wells (MW-1D, MW-1DD) were installed in this area
(by NYSDEC and ERM, respectively). NAPL was also observed in MW-1D, along with
elevated concentrations of VOCs, SVOCs, and metals in the groundwater samples collected from

this AOC. Bedrock was encountered at 8 feet bgs in this area.
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3.1.5 AOC 5 Former Building C and Vicinity

AOC 5 consists of the former Building C area and surrounding vicinity bounded to the north by
Buildings D and E (and AOCs 6, 7, 8, and 9), to the south by AOCs 3 and 4 and Building B, to
the east by the gorge, and to the west by the property fenceline. Building C was used historically
as a chemical processing and storage area. The area between Buildings B and C reportedly

contained two (2) creosote holding tanks.

Four soil borings (SB-08, SB-09, SB-10, and SB-12) were advanced, five test pits (TP-3, TP-4,
TP-5, TP-6, and TP-7) were excavated, and one surface soil sample (SS-3) was collected within

AOC 5. Sample SS-3 was collected from surface soils in the basement of the former Building C.

A 3-foot thick fill layer was encountered in the vicinity of SB-12. Silty sand and clay lenses
were encountered throughout the overburden soil in the remainder of the AOC. A concrete slab
was encountered in TP-6 at a depth of 1.5 feet bgs. Bedrock was encountered as shallow as
4 feet bgs in the eastern portion of the area, and was noted to dip to 14 feet bgs towards the

western portion of the site. Groundwater was not encountered in the overburden.

High PID reading (greater than 1,000 ppm) were recorded, staining and sheen observed, and
odor detected in the soils in borings SB-08 and SB-09. Product was observed in TP-3 soils.
Elevated PID readings (greater than 100 ppm) were recorded in TP-3 and TP-5.

VOCs and SVOCs were detected at concentrations greater than the Part 375 commercial use
SCOs in samples collected from SB-09 and SB-10.. Mercury was detected at a concentration

greater than the commercial use SCOs in SB-09.

3.1.6 AOC 6 Building D

AOC 6 consists of the area beneath and immediately adjacent to the south of Building D.
Building D was used historically to store packaged chemicals and oils. Four borings (SB-32,
SB-33, SB-34, and SB-40) were advanced within AOC 6. An access hatch/fill port identified
near the foundation on the south end of Building D during the RI was reported to likely be part
of a UST abandoned in place. However, a geophysical investigation did not identify any USTs

beneath or in the area adjacent to Building D.
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An approximate 3 foot thick fill layer was encountered beneath the concrete floor of Building D.
A clay lenses was encountered from approximately 4 to 8 feet bgs. Bedrock was encountered at

8 feet bgs beneath the building. Groundwater was not encountered in the overburden.

Product (NAPL) was observed in boring SB-32, and staining was observed at locations SB-33
and SB-34. Elevated PID readings (greater than 100 ppm) were detected in all the borings in
AOQOC 6, and readings greater than 1,000 ppm were detected in boring SB-32. SVOCs were

detected at concentrations greater than the commercial use SCOs in SB-32, SB-33, and SB-34.

3.1.7 AOC 7 West of Building D

AOC 7 consists of the area west of Building D and is bounded by the property line to the west
and southwest, AOC-5 to the south, and AOC-8 to the north. A former railcar loading area was
historically located adjacent to Building D in AOC-7.

Eight soil borings (SB-06, SB-07, SB-28, SB-29, SB-30, SB-31, SB-36, and SB-37) were
advanced, two test pits (TP-1 and TP-2) were conducted, and two groundwater monitoring wells

(MW-3D and MW-3DD) were installed within AOC-5.

A fill layer, 4 to 14 feet thick (average of approximately 7 feet thick in the AOC) was
encountered throughout AOC 7. The fill consisted of silty sand with the presence of brick, coal,
and wood debris intermixed. An approximate 3 foot thick clay layer was observed overlying the
bedrock throughout AOC 7. Bedrock was encountered at 11 feet bgs in the eastern portion of
AOC-7 and as deep as 20 feet bgs towards the western part of AOC-7. Groundwater was not
encountered in the overburden; however, samples collected from deeper monitoring wells

identified elevated levels of VOCs and metals.

Elevated PID readings (greater than 100 ppm) were recorded and staining and odor detected in
soil samples collected from all eight borings and both test pits in AOC 7. High PID reading
(greater than 1,000 ppm) were recorded in boring SB-7. Product was observed in soils from

borings SB-06, SB-07, and SB-30.
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Benzo(a)pyrene (SVOC) was detected at concentrations greater than the Part 375 commercial
use SCOs in soil samples collected from SB-7, SB-28, and TP-1 Lead and mercury were

detected at concentrations greater than the commercial use SCOs in SB-6 .

3.1.8 AQOC 8 Northern Portion of Site

AOC 8 is located over the northern portion of the Site and includes Building F. AOC 8 is
bounded by the property line to the north and west and by the gorge to the east. Building F was
reported to historically house miscellaneous debris, scrap material, and drums. Deteriorated bags
of lime were scattered about the Site historically, in the area between Buildings D/E and
Building F. According to the PSI Report (with the original source of the information a 1970
Monroe County Health Department evaluation of the discharge points at the gorge face) staining
was also observed on the building walls and ground surfaces in this area, and several drainage

pipes were observed discharging into the gorge.

Six soil borings (SB-01, SB-02, SB-03, SB-04, SB-05 and SB-22) were advanced, one test pit
(TP-13) was excavated, one surface soil sample (SS-4) was collected, and two groundwater
monitoring wells (MW-2D and MW-2DD) were installed within AOC 8. Soil sample SS-4 was
collected from areas of visible staining on the ground surface, during NYSDEC’s PSI

(1999-2000).

A fill layer (approximately 2 to 14 feet thick) was identified in the subsurface throughout AOC-8
during the previous investigation work. The fill consisted of silty sand with brick, coal, ash,
concrete and slag intermixed. An approximate 2-foot thick clay layer was observed overlying
the bedrock throughout AOC 8. Bedrock was encountered at 7.5 feet bgs in the northeastern
portion of the area, dipping to 22 feet bgs and 16 feet bgs towards the western and southern
portions of AOC 8, respectively. Groundwater was not encountered in the overburden; however,
elevated metals concentrations were reported from deeper groundwater samples collected in

AOC-8.
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Elevated PID readings (greater than 100 ppm) were recorded and staining and odor detected in
the soils in two borings (SB-02 and SB-03). Staining and odor were also detected in soils

evaluated during the installation of MW-2D.

SVOCs were detected at concentrations greater than the Part 375 commercial use SCOs in SB-1,

SB-4, and SB-5.

3.1.9 AOC 9 Building E

AOC 9 consists of the area beneath and immediately adjacent to the former Building E.
Historically, the basement of Building E contained six (6) large oil storage tanks. A large oil stain was
observed along the gorge wall from the building’s foundation to the riverbank during the NYSDEC’s
Preliminary Site Investigation. One boring (SB-11) was advanced within AOC 9.

An approximate 12 foot thick fill layer was encountered beneath the concrete floor of
Building E. Concrete was encountered at 7 to 8 feet bgs. Dark staining and odors were observed
in the soils above the concrete. Bedrock was encountered at 13.5 feet bgs beneath the former

building. Groundwater was not encountered in the overburden.

VOCs, SVOCs or metal compounds were not detected at concentrations greater than the Part 375

commercial use soil clean up objectives.

3.2 Nature and Extent of Groundwater Contamination

In the Preliminary Site Investigation, the NYSDEC concluded that elevated levels of
contaminants (VOCs, SVOCs, and metals) were located in groundwater in the vicinity of
Buildings A, B, C and D. Several pesticide compounds and one PCB were detected at elevated
levels in one groundwater sample collected at the site (TP-3) by the NYSDEC; however, the
water had accumulated at the base of the overburden and may not be representative of bedrock

groundwater conditions.
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ERM reported that VOCs, SVOCs and metals exceeding the Class GA groundwater standards
and guidance values were detected in groundwater monitoring wells at the Site, primarily at the
southern end of the property, west of Building D, and in the vicinity of the former TCE tank

location.

Locations of monitoring wells that were installed and sampled during previous investigations are

included on Figures 2-3 and 2-4. Table 2-1 summarizes groundwater data available for the Site.

3.3 Nature and Extent of Surface Water Contamination

Results of the surface water investigation at the Site indicated that contaminants present at the
Site are not affecting the surface water quality of the Genesee River. It is assumed that no

further investigation is required.

34 Nature and Extent of Indoor Air Contamination

Results of the sub-slab and indoor air monitoring samples collected at Building A indicate that
PCE and TCE were detected at vapor intrusion concentrations that exceed the NYSDOH
guidance. It is understood that potential vapor intrusion is being addressed by NYSDOH /
NYSDEC, and that no further vapor intrusion or indoor air assessment is required as part of

this FS.

It is understood based on previous site assessment that groundwater and soil contamination are

limited to the site area (and no off-site areas need to be addressed).
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4.0 REMEDIAL GOALS AND REMEDIAL ACTION OBJECTIVES
4.1  Remedial Action Objectives

Remedial Action Objectives (RAOs) are developed based on contaminant-specific Standards,
Criteria, and Guidance (SCGs) for the Site for the protection of public health and the
environment. The SCGs will be utilized to establish soil and groundwater cleanup objectives
that eliminate or mitigate the significant threat and are protective of the public health and

environment.

The FS will address contaminants that have been identified in the soil and groundwater at the

Site.

4.1.1 Soil Remedial Action Objectives

The general RAO’s for soil at the Site are as follows:

RAQ’s for Public Health Protection

e Prevent ingestion/direct contact with contaminated soil.

e Prevent inhalation of or exposure from contaminants volatilizing from contaminants
on soil

e It is assumed that NYSDOH / NYSDEC are addressing vapor intrusion issues at the

Site. Therefore, potential exposures to contaminants volatilizing from soil and
groundwater are not directly addressed in this FS.

RAOQ’s for Environmental Protection

¢ Prevent migration of contaminants that would result in groundwater or surface water
contamination.

e Prevent impacts to biota from ingestion/direct contact with soil causing toxicity or
impacts from bioaccumulation through the terrestrial food chain.

Former Raeco Products Site (828107) 4-1 NYSDEC
Feasibility Study Report March 2010



Applicable SCGs for the Site include 6 NYCRR Part 375 — Environmental Remediation
Programs. Section 6.8 of Part 375, sets forth soil cleanup objectives that will satisty the RAQO’s
for soil at the Site (i.e. protection of public health and the environment). Soil cleanup objectives
have been developed for unrestricted and restricted uses. The types of restricted use soil cleanup
objectives include: residential; restricted-residential; commercial use; industrial use; protection
of groundwater; and protection of ecological resources. The unrestricted soil cleanup objectives

represent the most conservative of the values and “pre-disposal” conditions.

The ultimate goal of site remediation is to restore the site to “pre-disposal” conditions and as
such the unrestricted SCOs are considered for the FS. An unrestricted use scenario remedy will
be evaluated in this FS for purposes of comparison. However, since the current and anticipated
future use of the Site is commercial, the NYSDEC commercial restricted use soil cleanup
objectives (Commercial SCOs) are also considered for the Site. VOCs, SVOCs and metals have
been detected in the soils at the Site at concentrations greater than the unrestricted use and
commercial restricted use cleanup objectives outlined in Part 375 Section 6.8. Fill material /
debris have also been observed. Table 2-2 outlines the parameters detected in the Site soils at

concentrations greater than the unrestricted and commercial soil cleanup objectives.

4.1.2 Groundwater Remedial Action Objectives

The general RAO’s for groundwater at the Site are as follows:

RAO’s for Public Health Protection

e Prevent ingestion of groundwater with contaminant levels exceeding drinking water
standards. It is assumed that contact with on-site groundwater via domestic, potable,
or other uses is not a complete pathway due to the presence of a municipal water
system in the City.

e Prevent contact with, or inhalation of volatiles, from contaminated groundwater. It is
assumed that NYSDOH / NYSDEC are addressing vapor intrusion issues at the Site.
Therefore, potential exposures to contaminants volatilizing from soil and groundwater
are not directly addressed in this FS.
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RAQO’s for Environmental Protection

e Restore ground water aquifer to pre-disposal/pre-release conditions, to the extent
practicable.

e Prevent the discharge of contaminants to surface water.

¢ Remove the source of groundwater contamination.

The Class GA ambient groundwater standards include a compilation of promulgated cleanup
criteria for the restoration of the groundwater aquifer to pre-disposal/pre-release conditions.
VOCs, SVOCs and metals have been detected in the bedrock groundwater at the Site at
concentrations greater than the groundwater class GA ambient water quality standards. Table 2.2
summarizes the parameters detected in groundwater at the Site at concentrations greater than the

class GA ambient groundwater standards.

Groundwater is not used for potable or production purposes at the property since the site and
vicinity are serviced by a municipal water system. Therefore, there is no direct exposure to
contaminants in groundwater. However, because VOCs, SVOCs and metals have been detected
in groundwater beneath the Site at concentrations greater than the groundwater standards, the

following RAO’s for groundwater have been developed for the Site:

1. To the extent practical, limit off-site migration of VOCs, SVOCs and metals in
groundwater at concentrations greater than the groundwater (Class GA) ambient
water standards;

2. To the extent practical, reduce the concentrations of VOCs and other contaminants in
groundwater at the Site;

3. Prevent exposure to or inhalation by the public of volatilized contaminants in the
groundwater; and,

4. To the extent practical, reduce or remove the source of groundwater contamination

including, but not necessarily limited to, NAPL present at the Site.
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GENERAL RESPONSE ACTIONS

As described in Section 4, both the soil and groundwater have been impacted at the Site. VOCs,
SVOCs, and metals have been detected in these media at concentrations exceeding applicable

criteria.

5.1 Soil General Response Actions

The general response actions for impacted on-site soils include no action, institutional controls,

containment, treatment, and removal.

e No Action — The no action option is included as a basis for comparison with the
active soil remediation technologies. If no action is taken, the contaminants will
remain in place and the RAOs will no be met.

e Institutional Controls — The current and anticipated future use of the Site is for
commercial purposes. Restricting the Site to commercial use through institutional
controls (deed restrictions, environmental easements) would likely not interfere with
current Site operations and would reduce the volume of soil requiring active
remediation. However, because contaminants were detected in surficial / shallow
depths at concentrations greater than the commercial use SCOs, additional response
action(s) will need to be employed in conjunction with institutional controls.

e Containment — The in-place containment of contaminated soils may be accomplished
through capping. A cap will prevent direct contact with impacted soils. An
impermeable cap could also minimize inhalation or exposure to volatile contaminants
but may need to be augmented with another remedial action. A low permeability cap
would reduce stormwater infiltration to contaminated areas, thereby minimizing a
pathway of contaminant migration to groundwater and/or surface water. A cap would
not address sources of groundwater contamination, however, and may need to be used
in conjunction with other technologies.

e Treatment — Treatment of contaminants can be achieved either in-situ or ex-situ and
includes several type of technologies that encompass biological, thermal, physical,
and chemical treatment approaches.

o Biological — Enhanced biodegradation of organic contaminants (VOCs and
SVOCs) is viable for on-site soils. However, biological treatment is generally not
effective for addressing metal contaminants in soil.
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o Thermal — Thermal treatment processes are viable strategies to mobilize and
remove VOC and SVOC contamination from soils. Thermal treatment for metal
contamination (such as vitrification) is typically energy intensive and would likely
be logistically challenging for the Site (i.e., application of thermal treatment could
result in damage to the existing structures at the Site). '

o Physical — Effective technologies are available for removal of VOCs and SVOCs.
This technology is less effective for remediation of metals in soil.

o Chemical — Effective for immobilization of metal contamination and treating
VOCs and SVOCs.

e Removal — Excavation and off-site disposal will permanently remove contaminants
from the Site. Soil excavation may be accomplished using conventional earthmoving
equipment. Disposal options for excavated soils include disposal to an off-site
landfill or treatment facility.

5.2 Groundwater General Response Actions

The general response actions for impacted groundwater include no action, institutional controls,

containment, collection/treatment/disposal, and in-situ treatment.

e No Action — The no action option is included as a basis for comparison with the
active groundwater remediation technologies. No action consists of natural
attenuation and long term monitoring of groundwater contaminants.

o Institutional Controls — Effective in insuring that on-site contaminated groundwater
continues to not be used for a potable or process water uses. Restricting the Site to
commercial use through institutional controls (deed restrictions, environmental
easements) would likely not interfere with current Site operations and could reduce
the volume of groundwater requiring active remediation.

e Containment — A low permeability cap would reduce stormwater infiltration to
contaminated areas, thereby minimizing a pathway of contaminant migration to
groundwater and/or surface water. Groundwater barriers can be effective in
controlling migration of contaminants.

e (Collection/Treatment/Disposal — Collection is an effective technology for hydraulic
control and/or removal of groundwater contamination. Various technologies are
available for treating organic and inorganic contaminants in collected groundwater.
On-site and off-site treatment/disposal options are available for the collected
groundwater.
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e In-

situ Treatment — Several types of technologies may be applicable for the in-situ

treatment of groundwater, and include including biological, thermal, physical and
chemical treatment.

@]

Biological — Biodegradation of organic contaminants (VOCs and SVOCs) is
possible. However, biological treatment is generally not effective for addressing
metal contaminants in groundwater.

Thermal — Thermal treatment processes are viable approaches to mobilize and
remove VOCs and SVOCs contamination. However, they are not typically as
effective for treating metal contaminants in groundwater.

Physical — Effective physical technologies are available for removal of VOCs and

SVOCs. This technology is typically less effective for removal of metals in
groundwater.

o Chemical — Effective for removal of metal, VOC, and SVOC contamination.
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6.0 IDENTIFICATION AND SCREENING OF TECHNOLOGIES

6.1 Introduction

In this section, the specific technologies identified above for each of the general response actions
are further assessed. The technologies are grouped by medium (soil and groundwater) and
screened to identify those that appear to be: most appropriate to the site-specific conditions and

site contamination, technically implementable, and capable of achieving the site’s RAOs.

Site specific conditions, including contamination type, concentration, location (aerial extent and
depth), and estimated quantity were considered during the initial screening process. A summary
of the AOCs identified and estimated dimensions / quantities is included on Table 3-1. The
initial screening was also based on the effectiveness for treating the contaminants present at the

Site, implementability given Site-specific conditions, and relative cost.

Remedial technologies that were deemed to be not technically appropriate or cost prohibited
were dropped from further consideration. Tables 6-1 and 6-2 summarize the technology
identification and screening process for soil and groundwater, respectively. The tables are
grouped by the general response action (i.e., in-situ treatment, ex-situ treatment, containment).
Technologies that may be appropriate for addressing the contaminants at the Site and that were
thus retained for further evaluation are identified on the last columns of Tables 6-1 and 6-2.
Technologies that were screened out and not retained for further analysis are designated as “no”

in the last columns of Tables 6-1 and 6-2.

The most promising technologies were combined into remedial alternatives, which are described

in the development of alternatives section of this report.

6.2  Identification and Screening of Technology for Soil

As discussed in the previous investigation section, VOCs, SVOCs, and metals have been
detected in the soil at the Site at concentrations greater than the 6 NYCRR Part 375 soil cleanup
objectives. The Site has been divided into nine areas of concern to facilitate development and
evaluation of remedial alternative for the Site soil. A summary of the type and estimated

quantity of soil contamination at the Site is summarized in Table 3-1.
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Summary of Remedial Technology Screening —Soil

Former Raeco Products Site (#828107)

Table 6-1

Overall Cost and Performance

Treatment Effectiveness

Retained for
Established Refiability/ Product Implementable at Alternative
Technology Complexity 0&M Capital Maintainability Cost Time Availability VOCs {NAPL) CVOCs SVOCs Inorganics Site Evaluation
In Situ Biological Treatment
Bioventing Yes Low Low Low High Low Medium High Effective Limited Limited Limited Not Effective Yes No
Enhanced Bioremediation Yes Low High Medium Medium Low Medium High Effective Limited Effective Limited Not Effective No No
Not
Phytoremediation Yes Low Low Low Low Low High Medium Limited Effective Limited Limited Limited No No
In Situ Physical/Chemical Treatment
Chemical Oxidation (ISCO) Yes Medium Low Medium Medium Medium Low High Effective Limited Effective Limited Limited Yes Yes
Not
Electrokinetic Separation Yes High tow Medium Medium High Medium Medium Limited Effective Limited Limited Effective No No
Not
Fracturing Yes Medium Medium Low Medium Medium Medium High Limited Effective Limited Limited Not Effective Possible No
Soil Flushing Yes Low Low Medium Medium Medium Medium High Effective Limited Effective Limited Effective No No
Soil Vapor Extraction Yes Medium Low Medium High Low Medium High Effective Limited Effective Limited Not Effective Yes Yes
Not
Solidification/Stabilization Yes Medium Medium Low-High High Low-High Low High Limited Effortive Limited Limited Effective No No
In Situ Thermal Treatment
Thermal Treatment Yes High High _High High Medium Low _High Effective Limited Effective Effective Not Effective Possible No
Ex Situ Biological Treatment {assuming excavation)
Biopiles Yes Low Ltow Low High Low Medium-High High Effective Limited Effective Limited Limited No Ne
Composting Yes Low Low Low Medium tow Medium-High High Limited Limited Limited Limited Not Effective No No
Landfarming Yes Low Low-Medium Low High Low Medium-High High Limited Limited Limited Effective Not Effective Ne No
Slurry Phase Biological . ) . i . . . " . - . .
Ireatment Yes High High High Medium Medium Medium High Limited Limited Limited Effective Limited Yes No
Ex Situ Physical/Chemical Treatment ({assuming excavation and/or treatment and/or
groundwater extraction)
Medium-
Chemical Extraction Yes High Low High Medium High Medium High Limited Limited Limited Effective Effective Yes No
Chemical Reduction /Oxidation Yes Medium Medium High High Medium Low High Limited Limited Limited Limited Effective Yes No
Adsorption  (GAC)Vinyl Chloride
Control Yes Low Medium-High Medium High tow-Medium Medium-High High Effective Not Effective Effective Effective Limited Yes Yes
Not
Dehalogenation Yes Medium Low High Low High Medium Medium Limited Effective Limited Limited Not Effective Yes No
Separation Yes Medium Low Medium High Medium Low High Limited Limited Limited Limited Limited Yes No
Soil Washing Yes High Low High High Medium Low High timited Limited Limited Limited Limited Yes No
Not
Solidification/Stabilization Yes Medium Medium High High Low-High Low High Limited Effoctive Limited Limited Effective Yes No
Ex Situ Thermal Treatment (assuming excavation)
Not Not Not Naot
Hot Gas Decontamination No Low High High High Low Low High Not Demonstrated Effective Demonstrated Demonstrated Demonstrated Yes No
Incineration (off site} Yes Low NjA High Medium High Low High Effective Limited Effective Effective Not Effective Yes No
Not
Pyrolysis Yes Medium High High tow High Low Medium Limited Effective Limited Effective Not Effective Yes No
Medium- Medium- Medium-
Thermal Desorption Yes High _High High Medium High Low High Effective Limited Effective Limited Not Effective Yes No
Containment
Low but long-
term inspection
Capping System Yes Low Medium Low High Low & maintenance High Effective Effective Effective Effective Effective Yes Yes
Low but long-
Medium- Low- term inspection
Cap Enhancements/Alternatives Yes Low-Medium High Medium High Medium & maintenance High Effective Effective Effective Effective Effective No No
Other Treatment
Low-
Excavation, Off-Site Disposal Yes Low Low Medium High Medium Low High Effective Effective Effective Effective Effective Yes Yes
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Table 6-2

Former Raeco Products Site (#828107)

Summary of Remedial Technology Screening — Groundwater

Overall Cost and Performance Treatment Effectiveness
Retained
for
Established Reliability/ Implementable  Alternative
Technology | Complexity O&M Capital Maintainability Cost Time Availability VOCs CVOCs SVOCs Inorganics at Site Evaluation
In Situ Biological Treatment
Low- Medium- Medium-
Enhanced Bioremediation Yes Medium High Medium Medium Low High High Effective Limited Limited Limited Yes No
Monitored Natural Medium-
Attenuation/tTM Yes Low High Medium Medium Low High High Effective Limited Limited Limited Yes Yes
Phytoremediation Yes Low Low Low Low Low High Medium Limited Limited Limited Limited No No
In Situ Physical/Chemical Treatment
Low- Low- Not
Air Sparging Yes Low Low Medium Medium Low Medium High Effective Effective Limited Effective Yes No
Bioslurping Yes Medium Low Low Medium Low Medium High Effective Limited Limited Limited Yes No
Chemical Oxidation (ISCO) Yes Low High Medium Medium Medium Low High Effective Effective Limited Limited Yes Yes
Low-
Directional Wells {enhancement) Yes Medium Medium High Medium Medium Medium High Limited Limited Limited Limited Yes No
Medium- Medium- Low- Not
Dual Phase Extraction Yes High High High Medium High Medium High Effective Effective Effective Effective Yes Yes
Low- Not
Thermal Treatment Yes High High High Medium High Medium High Effective Effective Effective Effective Possible No
Hydrofracturing Enhancements Yes Medium Low Low High Medium Medium High Limited Limited Limited Limited Yes No
Not
In-Well Air Stripping Yes Medium Medium High Medium Medium Medium High Effective Limited Limited Effective Yes No
Medium- Medium-
Passive/Reactive Treatment Walls Yes Low Medium High Medium-High High High Medium Effective Effective Effective Limited No No
Ex Situ Biological Treatment
Low- Not
Bioreactors Yes Medium Medium High High Low Medium High Effective Effective Limited Effective Yes No
Low-
Constructed Wetlands Yes Medium Medium High Medium-High Medium Medium Medium Limited Limited Limited Effective No No
Ex Situ Physical/Chemical Treatment (assuming groundwater extraction)
Adsorption  (GAC)/Vinyl Chloride Medium- Low- Medium-
Control Yes Low High Medium High Medium High High Effective Effective Effective Limited Yes Yes
Low-
Advanced Oxidation Processes Yes Medium High High Medium High Medium Medium Effective Effective Effective Limited Yes No
Medium- Not
Air Stripping Yes Medium High Medium High Medium Medium High Effective Effective Not Effective Effective Yes No
Groundwater Pumping/Pump & Medium- Medium- Medium- Medium-
Treat Yes High High High Medium High High High Effective Effective Limited Effective Yes No
Medium- Medium- Not Not
lon Exchange Yes Medium High High High High Medium High Effective Effective Not Effective Effective Yes Possible
Precipitation/Coagulation/Flocculati Medium- : Not Not
on Yes Low Medium High High Medium Medium High Effective Effective Not Effective Effective Yes No
Separation Yes Medium High High High Low Low High Effective Effective Effective Limited Yes No
Low- Not
Sprinkler Irrigation Yes Low Medium Low Medium Low Medium Medium Effective Effective Limited Effective Yes No
Containment
Medium- Medium-
Physical Barriers Yes Low Medium High High High High Medium Effective Effective Effective Effective No No
Deep Well Injection Yes Low Medium Medium Low Medium High Medium Limited Limited Limited Limited Yes No
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Technologies are grouped by general response action and discussed in detail in the following

sections. A summary of the soil screening process is provided in Table 6-1.

6.2.1 In Situ Biological Treatment

Implementation of in situ treatment, does not require the excavation of contaminated media. In
situ technologies can minimize potential worker exposure to contaminants. In-situ technologies
generally require a longer period of time to meet remedial objectives and can result in high

operation and maintenance needs as compared to ex situ technologies.

6.2.1.1 Bioventing

Bioventing stimulates the natural in situ biodegradation of aerobically degradable compounds in
soil by providing oxygen to existing soil microorganisms. Oxygen is delivered to contaminated
unsaturated soils by forced air movement (either extraction or injection of air, or a combination
of both). Bioventing uses relatively low air flow rates to provide only enough oxygen to sustain

microbial activity.

Bioventing is not effective in treating inorganics and many chlorinated organics. In addition,
bioventing can generate vapors that can build up in existing structures at the Site. Based on Site
conditions and subsurface contamination, bioventing has been screened out and will not be

evaluated further.

6.2.1.2 Enhanced Bioremediation

Enhanced bioremediation is a process in which indigenous or inoculated micro-organisms
degrade (metabolize) organic contaminants found in soil and/or ground water, converting the
contaminants to innocuous end products. Nutrients, oxygen, or other amendments may be used to
enhance bioremediation and contaminant desorption from subsurface materials. Enhanced
bioremediation of soil typically involves the percolation or injection of groundwater or

uncontaminated water mixed with nutrients and/or saturated with dissolved oxygen. An
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infiltration gallery or spray irrigation is typically used for shallow contaminated soils, and
injection wells are used for deeper contaminated soils. A surface treatment system, such as air
stripping or carbon adsorption, may be required to treat extracted groundwater prior to re-

injection or disposal.

Bioremediation is most effective for remediating low-level residual organic contamination in
conjunction with source removal and is generally lower in cost than other treatment technologies.

However, bioremediation cannot degrade inorganic contaminants.

Distribution of water-based reagents may be effective in heterogeneous subsurface
environments. However, the presence of preferential flow paths (as caused by fill material and
buried debris) may severely decrease contact between injected fluids and contaminants
throughout the treatment zones. Circulation of water-based reagents through the soil may
increase contaminant mobility impacting the underlying groundwater. Based on subsurface
conditions (presence of fill), Enhanced Bioremediation has been screened out and will not be

evaluated further.

6.2.1.3 Phvtoremediation

Phytoremediation is a process that uses plants to remove, transfer, stabilize, and destroy
contaminants in soil and sediment. This technology is limited to shallow soils and is not readily
implementable given the current active Site use. Phytoremediation has been screened out and

will not be evaluated further.

6.2.2 In Situ Physical/Chemical Treatment

6.2.2.1 Chemical Oxidation

In-situ chemical oxidation (ISCO) is a process where powerful oxidizing chemicals are injected
into the subsurface to chemically convert contaminants to less toxic compounds. In addition,

contaminants may become more stable, less mobile, and/or inert. Chemical oxidant delivery
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systems may include vertical or horizontal injection wells and sparge points, with forced
advection to rapidly move the oxidant into the subsurface. Oxidizing agents that are commonly
used to address contaminants include ozone, hydrogen peroxide, potassium permanganate,

hypochlorites, chlorine, and chlorine dioxide.

In situ chemical oxidation is a viable remediation technology for mass reduction of organic
contaminants in source areas. Chemical oxidation can have a relatively rapid treatment time, and
can be implemented with readily available equipment. Limitations associated with chemical
oxidation including: limited effectiveness in treating SVOCs and inorganics; requirements to
handle and administer large quantities of hazardous oxidizing chemicals; and naturally occurring
organic material in the formation can consume large quantities of oxidant. Chemical oxidation
appears to be a promising technology for on-Site soil contamination, and has been retained for

further analysis.

6.2.2.2 Electrokinetic Separation

The electrokinetic separation process consists of the application of a low-intensity direct current
through the soil via ceramic electrodes installed in and around soil contamination areas. The
induced current mobilizes charged contaminants toward the polarized electrodes to concentrate

the contaminants for subsequent removal and ex-situ treatment / disposal.

Electrokinetic separation process is generally used to remove metals from low permeability soils
(i.e. clay). Electrokinetics is most effective in clays because of the negative surface charge of
clay particles. Due to the Site geology (i.e., presence of sands and fill in much of the overburden

soils), this technology has been screened out and will not be evaluated further.

6.2.2.3 Fracturing

Fracturing is an enhancement technology designed to increase the efficiency of other in situ
technologies in certain types of subsurface conditions (i.e., very low permeability soils / rock).

Cracks are created in the media of interest by fracturing (pneumatically or mechanically) to
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create new passageways or channels. Fracturing can thus increase the effectiveness of many in
situ processes and enhance extraction efficiencies. Fracturing is not highly amenable to the Site,

based on the geology and presence of fill material, and has screened out.

6.2.2.4 Soil Flushing

Soil flushing is a process where contaminants are extracted from the soil by passing
uncontaminated water (or water containing an additive to enhance contaminant solubility)
through in-place soils. Contaminants are leached into the water, which is then extracted and

treated.

In general, heterogeneous soils, as are present on-Site, are difficult to treat via soil flushing. In
addition, there is a potential for contaminant migration if contaminants are flushed beyond the
capture zone. Further, ex-situ treatment costs for recovered fluids can add significantly to
remedial costs associated with this process. Due to the concerns raised above, this technology

was not retained for further analysis.

6.2.2.5 Soil Vapor Extraction

Soil vapor extraction (SVE) is an in situ unsaturated (vadose) zone soil remediation technology
where a vacuum is applied to the subsurface soil to induce air flow through the soil medium and
remove volatile (and some semivolatile) contaminants. Contaminants captured in the extracted
soil vapor or typically treated above grade, via activated carbon or other process. It should be
noted that limited SVE pilot testing conducted by ERM during the RI reported successful VOC
removal. SVE’s effectiveness at the Site may be enhanced by applying surficial capping over the
SVE areas to prevent short-circuiting from drawing in ambient air to the subsurface. SVE is the

presumed remedy for the organic contamination in the soil and is retained for further evaluation.
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6.2.2.6 Solidification/Stabilization (in-situ)

Solidification/stabilization (S/S) reduces the mobility of hazardous substances and contaminants
in the environment through both physical and chemical means. Contaminants are physically
bound or enclosed within a stabilized mass (solidification), or chemical reactions are induced

between the stabilizing agent and contaminants to reduce their mobility (stabilization).

Auger/caisson and reagent/injector systems are techniques where S/S agents can be added to
soils to trap or immobilize contaminants. These systems have limited effectiveness for SVOCs

and limited or no effectiveness for VOCs.

In situ vitrification (ISV) is another in situ S/S process that uses an electric current to heat soil or
other earthen materials to extremely high temperatures. Inorganic pollutants are immobilized
within the resulting vitrified / crystalline mass. The vitrification product is a chemically stable,
leach-resistant, glass and crystalline material similar to obsidian or basalt rock. The ISV process
destroys and/or removes organic materials. Vapors and combustion products need to be captured
and treated to remove particulates and other pollutants from the off gasses. In addition to the
high energy consumption, ISV may result in a decrease in soil volume and the solidified material

may hinder future Site use.

Based on the discussions above, S/S is not retained for further evaluation.

6.2.3 In Situ Thermal Treatment

6.2.3.1 Thermal Treatment

Steam/hot air injection or heating via electrical resistance, fiber optics, radio frequency, or other
means can be utilized to increase the volatilization rate of VOCs and SVOCs and facilitate
extraction. The process is otherwise similar to conventional SVE but requires heat resistant

extraction wells.
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Thermal treatment heats soil to enhance SVE in the followings ways: VOC and SVOC volatility
are increased by heating; the soil permeability is increased by drying; water vapor converted to
steam can facilitate stripping of volatile contaminants in the overburden; and heating may cause

a decrease in contaminant viscosity which improves contaminant mobility.

Hot air or steam can be injected below the contaminated zone to heat the impacted soils and
release contaminants from the soil matrix, where they are collected and transferred to the surface
through SVE. Extracted vapor can then be treated by a variety of existing technologies (i.e.,

granular activated carbon).

Thermal treatment is not effective in treating inorganics. Subsurface utilities, fill materials, and
debris may inhibit the implementation of this technology. These technologies are relatively
higher in cost without offering greater implementability and effectiveness in relation to other

alternatives and have therefore been screened out from further evaluation.
6.2.4 Ex Situ Biological Treatment
These ex-situ treatment technologies assume the excavation of impacted soils at the Site.
6.2.4.1 Biopiles

Biopiles include the controlled staging of excavated soils and mixing with soil amendments to
enhance contaminant reduction. The biopiles are typically placed on a designated treatment area
that includes a leachate collection system and a form of aeration to address VOCs and SVOCs.
The treatment area will generally be covered or contained with an impermeable liner to minimize

the risk of contaminants leaching into uncontaminated soil.

Biopiles have limited effectiveness in treating inorganics. Implementation of the biopile
technology requires a portion of the Site to be dedicated (moderate to long-term timeframe) to
the treatment and monitoring of excavated soils. Based on the commercial use of the Site and
relatively limited area available, biopiles do not appear to be compatible for the Site. Therefore,

biopile technology has been screen out and will not be evaluated further.
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6242 Composting

For the composting technology, contaminated soil is excavated and mixed with bulking agents
and organic amendments such as wood chips, hay, manure, and vegetative (e.g., potato) wastes.
Composting is a controlled biological process by which organic contaminants (e.g., VOCs,
PAHs) are converted by microorganisms (under aerobic and anaerobic conditions) to innocuous,

stabilized byproducts.

Factors that limit the applicability and effectiveness of composting include: off-gas control may
be required for VOC and SVOC contamination; inorganics will not be degraded; a volumetric
increase in material results because of the addition of amendment material; end products must be
handled (spreading or disposed of); and substantial dedicated space may be required. Based on

these limitations, composting has been screened out and will not be evaluated further.

6.24.3 Landfarming

With this technology, contaminated soil is excavated, applied into lined beds, and periodically
turned over or tilled to aerate the waste. Landfarming is a full-scale bioremediation technology,
which usually incorporates liners / drainage systems and other methods to control leaching of

contaminants from the excavated soils.

Soil conditions in the beds are typically controlled and monitored to optimize the rate of

contaminant degradation. Conditions requiring monitoring and control include:

e Moisture content (usually by irrigation or spraying).

e Aeration rate (by routinely tilling the soil within a predetermined frequency; the soil
is mixed and aerated).

e pH (buffered to keep near neutral, by adding crushed limestone or agricultural lime).

e Other amendments (e.g., soil bulking agents, nutrients, etc.).
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Contaminated media is usually treaté:d in lifts that are up to 18 inches thick. When the desired
level of treatment is achieved, the lift is removed and a new lift is constructed. It may be
desirable to only remove the top of the remediated lift, and then construct the new lift by adding
more contaminated media to the remaining material and mixing. This serves to inoculate the
freshly added material with an actively degrading microbial culture, and can reduce treatment

times.
Factors that may limit the applicability and effectiveness of the process include:

e A large amount of dedicated space is required.

e Conditions affecting biological degradation of contaminants (e.g., temperature, rain
fall) are largely uncontrolled, which increases the length of time to complete
remediation.

e Inorganic contaminants will not be biodegraded.

e Volatile contaminants, such as solvents and product-saturated soils may require pre-
treatment before landfarming.

e Dust control is an important consideration, especially during tilling and other material
handling operations.

e Runoff collection facilities must be constructed and monitored.

e Topography, erosion, climate, soil stratigraphy, and permeability of the soil at the Site
must be evaluated to determine the optimum design of facility.

e Waste constituents may be subject to "land-ban" regulation and thus may not be
applied to soil for treatment by landfarming (e.g., some petroleum-saturated soils).

Based on these limitations, landfarming has been screened out and will not be evaluated further.

6.2.44 Slurry Phase Biological Treatment

An aqueous slurry is created by combining soil, sediment, or sludge with water and other
additives. The excavated soil is first processed to physically separate debris, stones, and rubble.

The soil is then mixed with water to form a slurry. The solids are maintained in suspension in a
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reactor vessel and mixed with nutrients and oxygen. When biodegradation is complete, the soil

slurry is dewatered.
Slurry phase biological treatment is not effective for treatment of metals and VOCs, requires
screening soils prior to treatment, and is potential cost-intensive due to dewatering of fines after
treatment. For these reasons, slurry phase biological treatment is not retained for further
evaluation.

6.2.5 Ex Situ Physical/Chemical Treatment

These ex-situ treatment technologies assume the excavation of impacted soils at the Site.

6.2.5.1 Chemical Extraction

For the chemical extraction technology, contaminated soils are mixed in an extractor vessel,
thereby dissolving the contaminants. The extracted solution is then placed in a separator unit,
where the contaminants and extractant are separated for treatment / potential reuse as fill
material. Chemical extraction does not destroy wastes but is a means of separating hazardous
contaminants from soils, sludges, and sediments, thereby reducing the volume of the hazardous

waste that must be treated.

Limitations of the technology include: traces of solvent may remain in the treated solids; the
technology may not be effective on higher molecular weight organic and/or very hydrophilic
substances; after acid extraction, any residual acid in the treated soil may require neutralization;
and achieving stringent SCOs may prove uneconomical. Preliminary separation processes may
also be required before chemical extraction to grade the soil into coarse and fine fractions.
Based on these limitations, chemical extraction has been screened out and will not be evaluated

further.
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6.2.5.2 Chemical Reduction/Oxidation

Reduction/oxidation chemically converts soil contaminants to less toxic compounds that are
more stable, less mobile, and/or inert. The oxidizing agents most commonly used are ozone,

hydrogen peroxide, hypochlorites, chlorine, and chlorine dioxide.

This technology has limited effectiveness in treating organic contaminants and has a relative
higher cost compared to other technologies without offering greater implementability or
effectiveness. In addition, the technology requires handling and administering of large quantities

of hazardous oxidizing chemicals. Therefore, this technology is not retained for further analysis.

6.2.5.3 Dehalogenation

In this technology, halogen contaminated soil (i.e., chlorinated VOCs) is excavated, screened,
and processed with a crusher and pug mill, and mixed with reagents. The dehalogenation process
is achieved by either the replacement of the halogen molecules or the decomposition and partial
volatilization of the contaminants. The target contaminant groups for dehalogenation treatment
are halogenated VOCs /SVOCs and pesticides. The technology may be viable for the Site;
however, it may be less effective against selected halogenated VOCs and will generally be more

expensive than other technologies. This technology is not retained for further evaluation.

6.2.54 Separation

Separation techniques concentrate contaminated solids through physical and chemical means.

The separation processes are used for removing/reducing contaminants in soils. Ex situ
separation can be performed by many processes including gravity separation, sieving/physical
separation, and magnetic separation. Physical separation often precedes chemical extraction
treatment based on the assumption that most of the contamination is bound to finer soil particles
(thus, separation will not readily address the fine fraction of impacted soil on its own). Due to
heterogeneous soils at the site and increased logistical requirements (including continual on-site
monitoring of the separation process), this technology has been screened out and will not be

retained for further evaluation.
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6.2.5.5 Soil Washing

Soil washing is a water-based process for scrubbing soils ex situ to remove contaminants.
Contaminants sorbed onto fine soil particles are separated from bulk soil in an aqueous-based
system on the basis of particle size. The wash water may be augmented with a basic leaching
agent, surfactant, pH adjustment, or chelating agent to help remove organics and inorganics. The

process removes contaminants from soils in one of the following two ways:

e By dissolving or suspending them in the wash solution (which can be sustained by
chemical manipulation of pH for a period of time); or

e By concentrating them into a smaller volume of soil through particle size separation,
gravity separation, and attrition scrubbing (similar to those techniques used in sand
and gravel operations).

Complex waste mixtures (e.g., metals with organics) can make formulating the washing fluid
difficult. Sequential washing, and applying various wash formulations and/or different soil-to-
wash fluid ratios may be required for heterogeneous contaminant compositions (as exist at the
Site). Additional treatment may be required to address the waste wash waters. The technology is
generally less effective and is higher in cost relative to other technologies. This technology has

been screened out and is thus not retained for further evaluation.

6.2.5.6 Solidification/Stabilization (ex-situ)

With ex-situ soil solidification / stabilization, soil contaminants are physically bound or enclosed
within a stabilized mass (solidification), or chemical reactions are induced between the
stabilizing agent and contaminants to reduce their mobility (stabilization). Ex situ S/S, typically

requires disposal of the resultant materials.

Nine distinct innovative processes or groups of processes have been identified for this ex-situ
technology: (1) bituminization, (2) emulsified asphalt, (3) modified sulfur cement, (4) extrusion,
(5) pozzolan/Portland cement, (6) radioactive waste solidification, (7) sludge stabilization, (8)

soluble phosphates, and (9) vitrification/molten glass.
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Factors that may limit the applicability and effectiveness of the process include: soil geology and
contaminant conditions may affect the long-term immobilization of contaminants; processes may
result in a significant increase in volume (up to double the original volume); and organics are
generally not immobilized. As with in-situ S/S, this technology is not retained for further

evaluation.

6.2.6 Ex-Situ Thermal Treatment

These ex-situ treatment technologies assume the excavation of impacted soils at the Site.

6.2.6.1 Hot Gas Decontamination

This process involves staging the impacted soil in a dedicated vessel and raising the temperature
of the contaminated material for a specified period of time. The gas effluent from the material is
treated in an afterburner system to destroy all volatilized contaminants. This is not a proven /
highly demonstrated technology for VOCs, SVOCs, or metals. Therefore, this technology is not

evaluated further.

6.2.6.2 Incineration

For this technology, excavated soil is transported off-site for incineration. High temperatures,
870 - 1,200 °C (1,600- 2,200 °F), are used to combust (in the presence of oxygen) organic
constituents in the affected media. Often, auxiliary fuels are employed to initiate and sustain

combustion. Off gases and combustion residuals generally require treatment.

Incineration is generally used for hazardous wastes, and logistics associated with coordinating
with an incineration facility may be difficult for the Site soils. Therefore, this technology is not

evaluated further.
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6.2.6.3 Pyrolysis

With pyrolysis, chemical decomposition is induced in organic materials by heat in the absence of
oxygen. Organic materials are transformed into gaseous components and a solid residue (“‘coke”)
containing fixed carbon and ash. Pyrolysis of organic materials produces combustible gases,
including carbon monoxide, hydrogen, methane, and other hydrocarbons. The pyrolysis gases
typically will require further treatment. Particulate removal equipment such as fabric filters or

wet scrubbers are also required.

Pyrolysis is generally not effective for treating inorganics or VOCs. Therefore, pyrolysis is not

retained for further evaluation.

6.2.6.4 Thermal Desorption

Thermal desorption is a physical separation process where excavated soils are heated to
volatilize water/moisture and organic contaminants. A carrier gas or vacuum system transports
volatilized water and organics to an off-gas treatment system. All thermal desorption systems
require treatment of the off-gas to remove particulates and vapor phase contaminants.
Particulates are removed by conventional equipment, such as wet scrubbers or fabric filters.
Contaminants are removed through condensation followed by carbon adsorption, or they are

destroyed in a secondary combustion chamber or a catalytic oxidizer.

Thermal desorption is not effective in removing inorganic contaminants. Due to the relative

complexity of this treatment technology, thermal desorption is not retained for further evaluation.

6.2.6.5 Containment

The in-place containment of contaminated soils may be accomplished through capping or surface
sealing. These containment technologies would mitigate stormwater infiltration to contaminated
areas, thereby reducing a mechanism for contaminant migration from soil to groundwater or
surface water. These technologies are effective at minimizing human exposures to impacted

soils and other media.
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6.2.6.6 Cappin

Capping is one of the most common forma of remediation because it is generally less expensive
and more easily implemented than other technologies, and it effectively manages human and

ecological risks associated with a contaminated site. Land caps can be used to:

e Minimize direct contact with contaminated soils;

e Minimize vertical infiltration of water into subsurface wastes/contaminated zones that
may result in migration of soil contaminants;

e Control vapor emissions from underlying contamination;

e Create a land surface that can support vegetation and/or be implemented into existing
or future Site uses.

Capping does not lessen toxicity, mobility, or volume of hazardous wastes, but does mitigate
migration. Capping systems are most effective where most of the underlying contaminated soil is

above the water table. The technology requires long-term inspection and maintenance.

The design of capping systems is Site-specific and depends on the intended functions of the
system / contemplated Site uses. Caps can be designed to be permeable (i.e., water from rain /
snow melt is allowed to percolate through the cap and into the soil column) or impermeable (i.e.,
surface water runoff occurs, diverting water away and minimizing [or eliminating] the passage of

waters through contaminated soil).

Impermeable or semi-permeable capping systems can range from a one-layer system of
vegetated soil to a complex multi-layer system of soils and geosynthetics. Construction of a
vegetated cap or a cap that does not approximate the existing Site topography will likely interfere
with the current and anticipated future Site activities (commercial uses). Excavation / grading of
existing surficial and shallow soils would be required to facilitate construction of a multilayer
clay/soil and/or soil - geosynthetic capping system. Therefore, multilayer soil caps are not

considered further.
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Typically, the most effective single-layer caps are composed of concrete or bituminous asphalt.
These materials are constructed to form a surface barrier between soil contamination and the
above-grade environment. An asphalt or concrete cap could be used as a parking lot for the
existing Site operations. Impermeable and low permeability caps are retained for further

evaluation for the Site.

6.2.6.7 Cap Enhancements

The purpose of land cover enhancement is to reduce or eliminate contaminant migration (e.g.,
percolation). Water harvesting and vegetative cover are two means of cover enhancements.
Water harvesting uses runoff enhancement systems to manage a site’s water balance (often at
large solid waste landfill facilities, but not typically at contaminated properties such as the
subject Site). Vegetative cover reduces soil moisture via plant uptake and evapotranspiration.
Cap enhancement technology is not practicable or readily implementable at a commercial use

property and therefore is not retained for further analysis.

6.2.7 Other Treatment

6.2.7.1 Excavation

Implementation of the ex situ technologies require excavation of the contaminated soil prior to
treatment. Soil excavation may be accomplished using conventional earthmoving equipment.
Limitations that may affect the applicability and effectiveness of excavation at a site include:
potential generation of fugitive emissions requiring monitoring and suppression; exposure of
subsurface contaminants to workers; and depth and composition of the soil requiring excavation.
Excavation can be implemented in a relatively short time frame and has no long-term operations

and maintenance considerations. Excavation is retained for further evaluation.
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6.2.7.2 Off-Site Disposal

For off-site disposal, contaminated material is removed and transported to permitted off-site
treatment and/or disposal facilities. The applicability and cost-effectiveness of off-site disposal
may be limited by the distance from the subject Site to the nearest disposal facility. Also,
transportation of impacted soil via truck through populated areas may affect community
acceptability. However, reliability in the technology is high. Off-site disposal is retained as a

feasible alternative.

6.2.7.3 Adsorption / Vapor-Phase VOC Control

Adsorption process consists of passing contaminated vapor (or liquids) through a sorbent media.
Contaminants are adsorbed onto the media, reducing their concentration in the vapor or liquid
phase. Adsorption mechanisms are generally categorized as either physical adsorption,
chemisorption, or electrostatic adsorption. The most common adsorbent is granulated activated

carbon (GAC).

Vapor-phase GAC adsorption is a process used for removing VOCs from vapor / air streams
resulting from treatment such as SVE. When the concentrations of VOCs in the effluent exceed a
certain level, the carbon can be regenerated in place; removed and regenerated at an off-site

facili;[y; or removed and disposed.

Adsorption is a viable technology if extraction of contaminated vapors is selected as a remedy
for the site soils . Adsorption via GAC is retained for further analysis. Oxidation and alternate
adsorption processes used in conjunction with GAC will be considered to address potential vinyl
chloride in vapor / air streams resulting from on-site treatment (i.e., SVE). Alternate
technologies (such as catalytic oxidation or organic clay / permanganate) are required in addition

to GAC because vinyl chloride is not readily adsorbed onto activated carbon.
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6.3  Identification and Screening of Technology for Groundwater

As discussed above, VOCs, SVOCs, and metals have been detected in the groundwater at the
Site at concentrations greater than the NYS Class GA standards. The Site has been divided into
several areas of concern to facilitate development and evaluation of remedial alternative for the
impacted groundwater. A summary of the type of groundwater contamination at the Site is

summarized in Table 3.1.

Technologies are grouped by general response action and discussed in detail in the following

sections. A summary of the groundwater screening process is provided in Table 6.2.

6.3.1 In Situ Biological Treatment

6.3.1.1 Enhanced Bioremediation

Enhanced bioremediation is a process that attempts to accelerate the natural biodegradation
process by introducing nutrients, electron acceptors, and/or competent contaminant-degrading

microorganisms to the subsurface.

The rate of bioremediation can be enhanced by increasing the concentration of oxygen (aerobic
condition) or adding a carbon substrate (anaerobic condition) to the groundwater. Oxygen
enhancement can be achieved by either sparging air below the water table or circulating
chemically bound oxygen (i.e., hydrogen peroxide, ORC [oxygen releasing compound])
throughout the contaminated groundwater zone. Oxygen enhancement with air sparging is
typically used in conjunction with SVE or bioventing to enhance removal of the volatile
component of the subsurface contamination. Under anaerobic conditions, a carbon source

(nitrate) is circulated throughout the groundwater contamination zone to enhance bioremediation.

Factors that may limit the applicability and effectiveness of these processes at the Site include:
time to remediate plume may take years; heterogeneous or low permeability subsurface

environments can present difficulties in delivering reagent throughout entire contamination zone;
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air injection may result in vapor generation that can accumulate in buildings; limited degradation
of metals/inorganics; limited degradation of chlorinated VOC:s, particularly vinyl chloride, under
aerobic subsurface conditions; and a vapor collection and treatment system is likely to be
required. Based on the rational above, enhanced bioremediation is not retained for further

analysis.

6.3.1.2 Monitored Natural Attenuation

Monitored Natural Attenuation (MNA) is a process where natural subsurface processes such as
dilution, volatilization, biodegradation, adsorption, and chemical reactions with subsurface
materials are allowed to reduce contaminant concentrations to acceptable levels. Regulatory
approval of this option usually requires modeling and evaluation of contaminant degradation
rates and pathways, and predicting contaminant concentration at potential downgradient receptor
points. The primary objective of site modeling is to demonstrate that natural processes of
contaminant degradation will reduce contaminant concentrations below regulatory standards or
risk-based levels before potential exposure pathways are completed. In addition, long term
monitoring must be conducted throughout the process to confirm that degradation is proceeding

at rates consistent with meeting cleanup objectives.
If free product exists, it may have to be removed prior to implementing MNA. Under MNA,

longer time frames are required to achieve remediation objectives, compared to active

remediation. MNA is retained for further evaluation for the Site.

6.3.1.3 Phytoremediation

Phytoremediation is a set of processes that uses plants to remove, transfer, stabilize and destroy
organic/inorganic contamination in groundwater. Phytoremediation processes are limited to
shallow groundwater and are not implementable given the depth to groundwater and
current/anticipated commercial activities at the Site. Therefore, phytoremediation technology is

not considered further.
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6.3.2 In Situ Physical/Chemical Treatment

6.3.2.1 Air Sparging

Air sparging is an in situ technology in which air is injected through a contaminated aquifer.
Injected air traverses horizontally and vertically in channels through the soil column, creating a
subsurface “air stripper” that removes contaminants by volatilization. The injected air helps to
flush (bubble, or sparge) the contaminants upward into the unsaturated zone where a vapor
extraction system is usually implemented (in conjunction with air sparging) to remove the
generated vapor phase contamination. Low permeability aquifers may limit the effectiveness of
air sparging. Inorganics are not effectively remediated via air sparging. Based on site-specific
geology / hydrogeology, as well as its limited effectiveness with addressing inorganics, air

sparging is not retained for further evaluation.

6.3.2.2 Bioslurping

Bioslurping combines the two remedial approaches of bioventing and vacuum-enhanced free-
product recovery.  Bioventing stimulates the aerobic bioremediation of hydrocarbon-
contaminated groundwater. Vacuum-enhanced free-product recovery extracts LNAPLSs from the

capillary fringe and the water table without extracting large quantities of ground water.

Conditions that may limit the applicability and effectiveness of this technology include:
bioslurping is less effective in tight (low-permeability) soils; aecrobic biodegradation of
chlorinated compounds may not be effective; and, collected vapor and/or groundwater generally
requires treatment. Based on the Site specific geology/hydrogeology, bioslurping is not retained

for further evaluation.

6.3.2.3 Chemical Oxidation

In-situ chemical oxidation (ISCO) chemically converts contaminants to less toxic compounds
that are more stable, less mobile, and/or inert. The oxidizing agents most commonly used are

ozone, hydrogen peroxide, potassium permanganate, hypochlorites, chlorine, and chlorine
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dioxide. Newer reagents (i.e., alkaline activated persulfate [AAP]) may also be considered.
Matching the oxidant and in situ delivery system to the contaminants of concern and the Site

conditions is the key to successful implementation and achieving performance goals.

In situ chemical oxidation is a viable remediation technology for mass reduction of organic
contaminants in groundwater. Chemical oxidation can have a relatively rapid treatment time, and
can be implemented with readily available equipment. Limitations associated with chemical
oxidation include: limited effectiveness in treating SVOCs and inorganics; requirements to
handle and administer large quantities of hazardous oxidizing chemicals; and naturally occurring
organic material in the formation can consume large quantities of oxidant. Chemical oxidation
appears to be a viable technology for on-site groundwater contamination, and has been retained

for further analysis.

6.3.2.4 Directional Wells

Drilling techniques can be modified to position wells horizontally, or at an angle, to reach
contaminants not accessible by direct vertical drilling. Directional drilling may be used to
enhance other in-situ or in-well technologies such as groundwater pumping, bioventing, SVE,
soil flushing, and in-well air stripping. Based on Site conditions, directional wells do not appear

to be an applicable technology. This technology is screened from further evaluation.

6.3.2.5 Dual Phase Extraction

Dual-phase extraction (DPE), also known as multi-phase extraction or vacuum-enhanced
extraction is a technology that utilizes a high vacuum system to remove various combinations of
contaminated groundwater, separate-phase product (NAPL), and soil vapor from the subsurface.
Extracted liquids and vapor are treated and collected for disposal or discharge (where

permissible under applicable state regulations).

DPE systems are utilized in low permeability or heterogeneous formations. The vacuum
extraction well includes a screened section in the zone crossing contaminated soils and

groundwater, removing contaminants from above and below the water table. The system lowers
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the water table around the well, exposing more of the impacted formation. Contaminants in the
newly exposed vadose zone are then more amenable to vapor extraction. Once above ground,
the extracted vapors or liquid-phase organics and ground water are separated and treated. DPE
appears to be a viable technology for on-site groundwater contamination, and has been retained

for further analysis.

6.3.2.6 Thermal Treatment

In this technology, steam is forced into an aquifer through injection wells to vaporize volatile and
semivolatile contaminants. Vaporized components rise to the unsaturated zone where they are
removed (i.e., by vacuum extraction) and the off-gases treated. Soil type, contaminant
characteristics and concentrations, geology, and hydrogeology significantly impact process

effectiveness. Based on the Site geology, thermal treatment is not retained for further evaluation.

6.3.2.7 Hydrofracturing Enhancements

This technology includes the injection of pressurized water through wells to form cracks in low
permeability and over-consolidated soils. The cracks are filled with porous media that serve as
substrates for bioremediation or to improve groundwater pumping/extraction efficiencies.
Fracturing can also promote more uniform delivery of treatment fluids to the subsurface.
However, with this technology the potential exists to create numerous pathways leading to the

unwanted migration of contaminants (e.g., DNAPLs).

Hydrofracturing could be used to enhance other remedial technologies at the Site. Typical
technologies linked with hydrofracturing include soil vapor extraction, in situ bioremediation,
and pump-and-treat systems. Based on the available geological data, there is no indication that
hydrofracturing would be required to improve the effectiveness of another remedial technology.

Therefore, hydrofracturing is screened out and will not be evaluated further.
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6.3.2.8 In-Well Air Stripping

With in-well air stripping technology, air is injected into a vertical well that has been screened at
two depths. The lower screen is set in the groundwater saturated zone, and the upper screen is in
the unsaturated zone. Pressurized air is injected into the well below the water table, aerating the
water. The aerated water rises in the well and flows out of the system at the upper screen,
inducing localized movement of groundwater into (and up) the well as contaminated
groundwater is drawn into the system at the lower screen. VOCs vaporize within the well at the
top of the water table, where the air bubbles out of the water. The contaminated vapors
accumulating in the wells are collected via vapor extraction contained within the well. Vapor
phase treatment typically occurs above grade. The partially treated groundwater is never brought
to the surface; it is forced into the unsaturated zone, and the process is repeated as water follows
a hydraulic circulation pattern or cell that allows continuous cycling of groundwater. As
groundwater circulates through the treatment system in situ, and vapor is extracted, contaminant

concentrations are gradually reduced.

For effective in-well treatment, the contaminants must be adequately soluble and mobile so they
can be transported by the circulating ground water. In general, in-well air strippers are more
effective at sites containing high concentrations of dissolved contaminants with high Henry's
Law constants. In-well treatment should not be applied to areas containing NAPLs to prevent
the possibility of smearing the contaminants. In-well air stripping is not effective for the
removal of metals or in aquifers with low permeability. Based on the constraints listed above,

in-well air stripping is not retained for further evaluation.

6.3.2.9 Passive/Reactive Treatment Walls

Treatment walls (or, treatment barriers) allow the passage of impacted groundwater while
causing the degradation or removal of contaminants. A permeable reactive wall is installed
across the flow path of a contaminant plume, allowing the water portion of the plume to
passively move through the wall. The contaminants will either be degraded or retained in a
concentrated form by the barrier material. The wall could provide permanent containment for
relatively benign residues or provide a decreased volume of the more toxic contaminants for

subsequent treatment.
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Site specific geology and current / anticipated commercial activities would limit the
implementation of this technology at the Site. In addition, deeper bedrock groundwater that is
impacted (greater than 30 ft bgs) and the logistics involved with constructing a barrier along the
gorge would drive the cost of this technology significantly. Therefore, passive/reactive treatment

walls are screened out and will not be evaluated further.

6.3.3 Ex Situ Biological Treatment

These ex-situ treatment technologies assume the pumping of impacted groundwater at the Site.

6.3.3.1 Bioreactors

Contaminants in extracted groundwater are put into contact with microorganisms in attached or
suspended growth biological reactors. Contaminated groundwater is circulated in suspended
media, such as activated sludge, within an aeration basin. In attached systems, such as rotating
biological contractors and trickling filters, microorganisms are established on an inert support

matrix.
The dilute nature of the contamination (including metals, SVOCs) in on-site groundwater will
not likely support an adequate microbial population density; therefore, bioreactors are screened

out and will not be evaluated further.

6.3.3.2 Constructed Wetlands

The constructed wetlands-based treatment technology uses natural geochemical and biological
processes inherent in an artificial wetland ecosystem to accumulate and fixate / remove metals
and other contaminants from influent waters. The wetland technology can utilize filtration or
degradation process. Typically, large areas need to be dedicated to establish adequate treatment
wetlands. The wetland components also need to be monitored and maintained. Unwanted

terrestrial vectors may also be attracted to the Site.
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Due to the commercial use of the Site and space limitations, the constructed wetlands technology

is screened out and will not be evaluated further.

6.3.4 Ex Situ Physical/Chemical Treatment

These ex-situ treatment technologies assume the pumping of impacted groundwater at the Site.

6.3.4.1 Adsorption

Adsorption process consists of passing contaminated groundwater through a sorbent media.
Contaminants are adsorbed onto the media, reducing their concentration in the bulk liquid phase.
Adsorption mechanisms are generally categorized as either physical adsorption, chemisorption,

or electrostatic adsorption. The most common adsorbent is granulated activated carbon (GAC).

Liquid phase GAC adsorption is a process where ground water is pumped through a series of
canisters or columns containing activated carbon to which dissolved organic contaminants
adsorb. When the concentration of contaminants in the effluent from the bed exceeds a certain
level, the carbon can be regenerated in place; removed and regenerated at an off-site facility; or
removed and disposed. Vapor-phase GAC adsorption is a similar process used for removing

VOCs from vapor / air streams resulting from treatment such as SVE.

Adsorption is a viable technology if extraction of contaminated groundwater/vapors is selected

as a remedy for the site. Adsorption via GAC is retained for further analysis.

6.34.2 Vinyl Chloride Control

Oxidation and alternate adsorption processes used in conjunction with GAC will be considered
to address potential vinyl chloride in liquid and vapor / air streams resulting from on-site
treatment (i.e., SVE, dual-phase extraction). Alternate technologies (such as catalytic oxidation
or organic clay / permanganate) are required in addition to GAC because vinyl chloride is not

readily adsorbed onto activated carbon.
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6.3.4.3 Advanced Oxidation Processes

Advanced oxidation processes including ultraviolet (UV) radiation, ozone, and/or hydrogen
peroxide are used to destroy organic contaminants as impacted water is pumped into a treatment
vessel. If ozone is used as the oxidizer, an ozone destruction unit(s) may be required to treat off-
gases from the treatment tank and where ozone gas may accumulate or escape. Advanced
oxidation technology is associated with high energy requirements, and this process is generally
higher in cost relative to other remedial technologies. Therefore, advanced oxidation process

technology is not retained for further analysis.

6.3.44 Air Stripping

Air stripping involves the mass transfer of volatile contaminants from water to air. Volatile
organics are separated from extracted groundwater by exposing the contaminated water to a flow
of air. Air stripping configurations include packed towers, diffused aeration, tray aeration, and

spray aeration.

Limitations to the applicability and effectiveness of the air stripping include: potential for
inorganic or biological fouling, requiring pretreatment; ineffectiveness for the removal of metals
and some SVOCs; relatively high energy demands; and off gases generally require collection and
treatment. Due to the reasons listed above, air stripping is screened out and will not be evaluated

further.

6.3.4.5 Groundwater Pumping/Pump & Treat

Groundwater pumping consists of pumping groundwater from an aquifer to remove dissolved
phase contaminants and/or achieve hydraulic containment of contaminated groundwater to

prevent migration. Processes typically evaluated or used in Pump & Treat systems include:

e Jon Exchange
e Precipitation/Coagulation/flocculation
e Separation

o Sprinkler Irrigation
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Generally, treatment and monitoring of extracted groundwater is required. A multiple treatment
train may be required for groundwater with multiple types of contaminants. A groundwater
monitoring program is a component of any groundwater extraction system to verify its

effectiveness.

Potentially long time periods are required for groundwater pumping to achieve remediation
goals. Groundwater pumping may not be effective (or predictable) in aquifers with low
hydraulic conductivities or in bedrock regimes as is found on the Site. Operation and
maintenance considerations associated with treatment systems may be more extensive than other
treatment technologies. For the reasons given, groundwater pumping is eliminated from the

screening process.
6.3.5 Containment

6.3.5.1 Physical Barriers

Subsurface physical barriers generally consist of vertically excavated trenches filled with sluarry.
Physical barriers (or slurry walls) are used to slow groundwater flow and minimize migration of
contaminated groundwater and/or provide a hydraulic barrier to enhance groundwater pumping
systems. Slurry walls often are used where the waste mass is too large for treatment and where

soluble and mobile constituents pose an imminent threat to a sensitive receptor.

Site specific geology and current / anticipated commercial activities would limit the
implementation of this technology at the Site. In addition, deeper bedrock groundwater that is
impacted (greater than 30 ft bgs) and the logistics involved with constructing a barrier along the
gorge wall would drive the cost of this technology significantly. Thus, physical barrier

technology is eliminated from further evaluation.

6.3.5.2 Deep Well Injection

Deep well injection is a liquid waste disposal technology that uses injection wells to place treated
or untreated liquid waste into geologic formations that have no potential to allow migration of
contaminants. Given the Site location and relatively high groundwater flow gradient to the
Genesee River, this technology is not applicable for the Site, and is screened out from further
evaluation.
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6.4 Evaluation of Technologies and Selection of Representative Technologies
6.4.1 Retained Soil Technologies

Twenty seven soil remedial technologies were screened for potential applicability, effectiveness,
and implementation at the Site. Technologies that successfully passed the screening process are

as follows:

e Chemical Oxidation (ISCO);

e Soil Vapor Extraction (SVE);
e Capping; and

e Excavation / Off-site Disposal.

These technologies are incorporated in the remedial alternatives and further evaluated based on

their applicability to Site conditions and effectiveness in meeting the RAOs.

6.4.2 Retained Groundwater Technologies

Twenty-four groundwater remedial technologies were screened for potential applicability,
effectiveness, and implementation at the Site. Technologies that successfully passed the

technology screening process are as follows:

e Monitored Natural Attenuation;
¢ Chemical Oxidation (ISCO); and

e Dual Phase Extraction.

These technologies are incorporated in the remedial alternatives and further evaluated based on
their applicability to Site conditions and effectiveness in meting the RAOs. Adsorption via
granular activated carbon (GAC) will also be described further, as it is a component of the
above-listed technologies. Potential technologies to be utilized with GAC for vinyl chloride

control (such as catalytic oxidation or organic clay/ permanganate units) will also be considered
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7.0 DEVELOPMENT AND SCREENING OF ALTERNATIVES
7.1 Alternative Screening and Development

In accordance with NYSDEC’s Draft DER-10 Technical Guidance for Site Investigation and
Remediation, December 25, 2002 and DER-15: Presumptive /Proven Remedial Technologies for
New York State’s Remedial Programs, February 27, 2007, preliminary remedial alternatives for a
site are developed by combining the remedial technologies that have successfully passed the

screening stage into a range of alternatives.

NYSDEC’s Draft DER-10 requires a No-Action alternative and an alternative that would restore

the Site to “pre-disposal conditions”. Other alternatives are to be included based on:

e Current, intended, and reasonably anticipated future use of the Site;
¢ Removal of source areas of contamination; and

e Containment of contamination.

Identified alternatives for treating contaminated media at the Site are screened based on
effectiveness, implementability and cost. The goal of the screening process is to reduce the
number of alternatives that will be included for subsequent detailed evaluation by identifying
those that are most compatible with the conditions of the Site and meet the RAOs. Remedial

alternatives that appeared most feasible and appropriate will be retained for detailed evaluation.

7.1.1 Soil Alternative Development

SVOCs and metals were detected in soils at the Site at concentration greater than the commercial
use SCOs. The SVOC and metal contamination has not been delineated. The pattern of
contamination is widespread and does not appear to be associated with distinct release patterns.
Likely, the SVOCs and metals are associated in part with historic fill hat exists at the Site. Based
on the previous investigation results, historic fill is present across the entire Site at depths from
2 to 27 feet bgs. Based on the boring logs reviewed from previous investigations (NYSDEC,

ERM), a clay layer underlies the historic fill over most of the Site and directly overlays bedrock.
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Elevated VOCs were detected in the central portion of the Site base on soil sample analysis,
elevated PID readings, and visual and olfactory observations. The VOCs appear to be associated
with the former TCE storage tank and former operations of the Site located in former Building C,
Building D, and the rail loading/unloading area (west of Building D). Free product was observed
in soil from borings located beneath Building D, west of Building D, and the central area of the

Site between former Building C and Building A (refer to Figure 3-1).

The soil remedial technologies retained for further analysis include capping, excavation and off-
site disposal, SVE, and chemical oxidation. Remedial Alternatives were developed, based on the
retained remedial technologies and Site-specific conditions, and are described in the following

sections.

7.1.1.1 Alternative 1 — No Action

The “no action” option is included as a basis for comparison with active soil remediation
technologies in accordance with Section 4.2 of DER-10. If no remedial action is taken,
contaminants already present in the soil will remain in place or continue to impact the underlying
groundwater. Contaminants, particularly chlorinated VOCs, may transform to form other
compounds over time. In the absence of active soil remediation, any decreases in the

contaminant mass will occur as a result of natural attenuation processes.

7.1.1.2 Alternative 2 — Capping

Alternative 2 consists of construction of a capping system over the entire Site to prevent and/or
minimize direct contact with the contaminated soils at the Site. The extent of the capping system
is based on the presence of metals and SVOCs at levels exceeding SCOs in most parts of the
Site. Sampling conducted to date has not identified a surficial contaminant pattern; rather, the
elevated levels are likely due to historic fill that was imported to and placed at the Site. A
secondary benefit of the capping system is that it will limit percolation of surface water (i.e.,
stormwater) through subsurface contamination. This will effectively reduce or eliminate the

migration of soil contamination in the subsurface.
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Conceptually, a capping system would consist of an impermeable asphalt cover (i.e., 6-inches
with 4-inch base course and 2-inch top course and underlain by gravel or dense graded aggregate
(DGA)), or 12 inches of a low permeability barrier to subsurface contamination. The aerial
extent of the cap would extend to the property line to the north, west and south and to the gorge
to the east. The cap can be constructed in a relatively short time period (less than 1-year).
However, periodic inspection of the cap (to make sure all elements are intact) and routine
maintenance (if needed) will be required over the long-term. The cap would extent to the
existing building footprints (the building floor will act as a cap). Normal operations (i.e. vehicle
parking, equipment staging and storage) can continue over the capping system once it is

installed.

Removal of approximately 1-foot of surface soil will be required to install the cap adjacent to
existing structures (buildings, curb cuts) to minimize disruption to on-going Site operations. It is
anticipated that this soil cut will be placed in other areas of the Site as part of re-grading to occur
as part of the remedy. Re-grading of the sub grade is typical prior to the installation of the cap to
facilitate stormwater runoff/management. For the purposes of the FS, it is assumed that there will
be no significant off-site soil disposal required to install a capping system at the Site. It is
possible that new stormwater collection facilities (catchbasins, conveyance piping) will need to
be installed due to the low permeability nature of the ground surface resulting from this

alternative.

Because soil contamination greater than the unrestricted SCOs will remain at the Site under this
alternative, institutional controls (deed restriction, environmental easement, Site management
plan) will be required. Deed restrictions are intended to prevent human contact with
contaminated media through restrictions or limitations of Site uses. Deed restrictions limit or
prohibit certain uses or development of the Site in the event of a property transfer and serve to

notify prospective owners of the existence of remaining contamination at the Site.
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7.1.1.3 Alternative 3 — Cap and SVE

Alternative 3 consists of a cap as described in Alternative 2, in conjunction with the installation
of a soil vapor extraction (SVE) system to provide in-situ remediation of VOCs in soil. Based on
limited pilot testing performed at the Site by ERM, the capping system may improve the
effectiveness of the SVE system by minimizing short circuiting of air flow from the ground

surface.

The SVE system would be sized to maintain a vacuum over areas of the Site where elevated
VOCs and/or PID readings have been recorded. Conceptually, the system would consist of up to
four (4) extraction wells and twenty (20) monitoring points. Subsurface piping would connect
the wells to a centrally located blower/treatment system. Vacuum would be generated by a
regenerative type blower, and collected vapor would by treated via GAC units. The collected
vapor may also be passed through a second unit for treatment of vinyl chloride (e.g., via catalytic
oxidation or organic clay/permanganate units) if needed. The blower/treatment system can be

housed in a 10 by 10-foot shed.

The time for remediation of VOCs by SVE is estimated at 5 years based on a review of Site
contaminant levels and geology. Replacement of the GAC will be required several times during
this time frame (depending on actual mass removal rates achieved). An air permit will likely be

required but is dependent on the mass of the contaminants in the effluent air stream.

Because soil contamination greater than the unrestricted SCOs will remain at the Site under this
alternative, institutional controls (deed restriction, environmental easement, Site management
plan) will be required. Deed restrictions are intended to prevent human contact with
contaminated media through restrictions or limitations of Site uses. Deed restrictions limit or
prohibit certain uses or development of the Site in the event of a property transfer and serve to

notify prospective owners of the existence of remaining contamination at the Site.
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7.1.1.4 Alternative 4 — Cap and Chemical Oxidation

Alternative 4 consists of a capping system as described in Alternative 2 in conjunction with
chemical oxidation for the in-situ remediation of VOCs in soil. Chemical oxidation would
consist of the injection of liquid reagent/chemical (i.e., peroxide (H202) or permanganate
(KMnO4)) into the subsurface to rapidly degrade the organic contaminants. The actual chemical

utilized would be based on bench-scale tests.

Conceptually, the injection of the selected reagent/chemical would be via the advancement of
approximately 25 temporary well points spaced throughout the VOC impacted area (Figure 3-2).
The time for remediation may be relatively short, on the order of weeks. Monitoring will occur
subsequent to chemical oxidation events to confirm that VOC concentrations are being
effectively reduced. Based on the monitoring, additional chemical oxidation events may be

required.

Because soil contamination greater than the unrestricted SCOs will remain at the Site under this
alternative, institutional controls (deed restriction, environmental easement, Site management
plan) will be required. Deed restrictions are intended to prevent human contact with
contaminated media through restrictions or limitations of Site uses. Deed restrictions limit or
prohibit certain uses or development of the Site in the event of a property transfer and serve to

notify prospective owners of the existence of remaining contamination at the Site.

7.1.1.5 Alternative 5 — Cap, SVE and Product Collection

Alternative 5 consists of a capping system as described in Alternative 2, a SVE system as
described in Alternative 3, and a product collection system to address the free product observed

in the soil at the Site.

The free product collection system would consist of approximately four recovery wells
(8-12 inch diameter) located in the area of the Site where free product was observed in
overburden soil (refer to Figure 3-2). Low flow pumps placed within the recovery wells would
pump product that collects in the well to a container (55-gallon drum) for temporary storage

prior to off-site disposal.
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The time for remediation of the free product is relatively long and may extend beyond 5 years.
A dedicated storage area for collected product will be required. The rate and volume of the
product recovery is dependent of the type and amount of product present in the soil. The
collection system may not be effective if the free product cannot flow through the soil matrix to
the collection wells. The benefits of the collection of mobile free product include the reduction

or elimination of the migration of free product to groundwater.

Because soil contamination greater than the unrestricted SCOs will remain at the Site under this
alternative, institutional controls (deed restriction, environmental easement, Site management
plan) will be required. Deed restrictions are intended to prevent human contact with
contaminated media through restrictions or limitations of Site uses. Deed restrictions limit or
prohibit certain uses or development of the Site in the event of a property transfer and serve to

notify prospective owners of the existence of remaining contamination at the Site.

7.1.1.6 Alternative 6 — Cap, SVE and Product Excavation

Alternative 6 consists of a capping system as described in Alternative 2, a SVE system similar to
that described in Alternative 3, and excavation of soil containing free product observed at the

Site.

This alternative assumes excavations in AOC 3, AOC 4, AOC 6 and AOC 7 to remove the free
product containing soil at the Site (total 2,900 cy assumed for excavation in this remedy; refer to

Table 3-1).

The time to complete the remediation of the free product is relatively short (less than 1-year).
Implementation of this alternative would involve disruption of the central portion of the Site for

up to 6-months making it unavailable for current commercial uses.

Excavated soil would be appropriately characterized and transported to an approved off-site
facility (landfill) for disposal. Removal of the soil containing free product will also remove a
large portion of the soil impacted with VOCs. As a result, a smaller SVE system (with shorter
remediation timeframe) may be required compared to the one described under Alternative 3 to

treat the remaining VOC impacted soil.
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Because soil contamination greater than the unrestricted SCOs will remain at the Site under this
alternative, institutional controls (deed restriction, environmental easement, Site management
plan) will be required. Deed restrictions are intended to prevent human contact with
contaminated media through restrictions or limitations of Site uses. Deed restrictions limit or
prohibit certain uses or development of the Site in the event of a property transfer and serve to

notify prospective owners of the existence of remaining contamination at the Site.

7.1.1.7 Alternative 7 — Cap and Product and VOC Soil Excavation

Alternative 6 consists of excavating soil containing free product and/or VOC contamination
greater than the commercial use SCO, and constructing a capping system on the remaining
portions of Site as described in Alternative 2 (it is anticipated that a “non-engineered” cap can be

left in place above the soil excavation areas under this scenario, see below).

This alternative assumes excavations in AOC 1, AOC 3, AOC 4, AOC 5, and AOC 7 to remove
the VOC and free product containing soil at the Site (total 6,000 cy assumed for excavation in

this remedy; refer to Table 3-1)

The time to complete the remediation of the VOC and free product impacted soil is relatively
short (less than 1-year). Implementation of this alternative would involve disruption of the

central portion of the site for up to 6-months making it unavailable for current commercial uses.

Excavated soil would be appropriately characterized and transported to an approved off-site
facility (landfill) for disposal. VOCs and/or free product soil excavation will be backfilled with
clean fill/soil. The clean soil will act as a cap for remaining SVOC or metal impacted soil.
Therefore, an asphalt or gravel cap would not be required in areas with excavations greater than

2 feet deep and the overall cap footprint could be reduced.

Because soil contamination greater than the unrestricted SCOs will remain at the Site under this
alternative, institutional controls (deed restriction, environmental easement, Site management

plan) will be required. Deed restrictions are intended to prevent human contact with
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contaminated media through restrictions or limitations of Site uses. Deed restrictions limit or
prohibit certain uses or development of the Site in the event of a property transfer and serve to

notify prospective owners of the existence of remaining contamination at the Site.

7.1.1.8 Alternative 8 — Unrestricted Site Use / Pre-Disposal Conditions

Alternative 8 was developed to provide a scenario to restore the site to “pre-disposal” conditions.
For this scenario, excavation of the entire 3.4-acre site to bedrock was assumed, to remedy SCO
exceedences found in soil along with historic fill material. Excavation to a depth of
approximately 17 ft bgs and sheet piling around the south, west and north property line is
assumed. As part of Alternative 8, demolition of on-site buildings and site restoration is also

included.

7.1.2 Groundwater Alternative Development

Metals, VOCs, and SVOCs were detected in the on-site groundwater at concentrations greater
than the NYSDEC Class GA groundwater standards. There was no continuous groundwater
reported in the overburden at the Site. Groundwater flow in the bedrock has been characterized
to be in a radial direction towards the gorge with a portion of the groundwater flowing towards

the south.

The groundwater remedial technologies retained for further analysis include MNA / long-term
monitoring, dual-phase extraction (DPE), and chemical oxidation. Remedial Alternatives were
developed, based on the retained remedial technologies and Site-specific conditions, and are
described in the following sections. Capping is described as part of three groundwater
Alternatives, as installation of a capping system at the Site is expected to reduce migration of

subsurface contamination into the groundwater medium at the Site.
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7.1.2.1 Alternative 1 — No Action

The “no action” option is included as a basis for comparison with active soil remediation
technologies in accordance with Section 4.2 of NYSDEC DER-10. If no remedial action is
taken, contaminants already present in the groundwater will remain in place (or possible degrade
via natural processes over time). Contaminants, particularly chlorinated VOCs, may transform
to form other compounds over time. In the absence of active groundwater remediation, any
decreases in the contaminant mass will occur as a result of natural attenuation processes. The

“no action” alternative is retained for further evaluation.

7.1.2.2 Alternative 2 — Long Term Monitoring

Alternative 2 consists of the long term monitoring of the groundwater and does not include any
active treatment. The groundwater will simply be monitored via wells to track the contaminant
migration patterns and concentrations over time. Alternative 2 also includes institutional
controls in the form of deed, development, and groundwater use restrictions. These institutional
controls will prohibit land use and/or construction on the Site that would expose workers, or the
surrounding public, to groundwater contaminants including restrictions on the use of
groundwater as a potable or process water source without necessary water quality treatment as

determined by NYSDEC.

Alternative 2 assumes that in addition to the existing 10 monitoring wells, an additional 5
groundwater monitoring wells will be installed. The monitoring program will consist of sampling
the 15 wells on an annual basis for a period of 30 years. This monitoring program has been
assumed in order to allow for cost comparisons among the other alternatives. The need for such
a monitoring program may be re-evaluated and possibly discontinued at any time during the 30-
yr period. If contaminant levels continue to exceed the remedial action objectives at the end of

the 30-yr period, the monitoring program may be extended, or other remedial actions taken.

Because contamination greater than the unrestricted SCOs / groundwater standards will remain at
the Site under this alternative, institutional controls (deed restriction, environmental easement,

Site management plan) will be required. Deed restrictions are intended to prevent human contact
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with contaminated media through restrictions or limitations of Site uses. Deed restrictions limit
or prohibit certain uses or development of the Site in the event of a property transfer and serve to

notify prospective owners of the existence of remaining contamination at the Site.

7.1.2.3 Alternative 3 — Cap and Long Term Monitoring

Alternative 3 consists of long term monitoring (LTM) as described in Alternative 2 in
conjunction with a capping system as described in Soil Alternative 2. A presumed source of
groundwater contamination consists of stormwater infiltrating through impacted soils, leaching
contamination and recharging the groundwater. A cap will minimize stormwater infiltration into

the subsurface, reducing contact with and leaching of contaminants from impacted soils.

Because contamination greater than the unrestricted SCOs / groundwater standards will remain at
the Site under this alternative, institutional controls (deed restriction, environmental easement,
Site management plan) will be required. Deed restrictions are intended to prevent human contact
with contaminated media through restrictions or limitations of Site uses. Deed restrictions limit
or prohibit certain uses or development of the Site in the event of a property transfer and serve to

notify prospective owners of the existence of remaining contamination at the Site.

7.1.2.4 Alternative 4 — Cap, Dual Phase Extraction, and LTM

Alternative 4 consists of long term monitoring and a capping system as described in Alternative
3, in conjunction with dual phase extraction to address dissolved groundwater contamination and

the NAPL detected in MW-1D.,

The dual phase extraction system is assumed to consist (conceptually) of five extraction wells
connected via underground piping to a treatment shed/building. An approximate 10 by 15 foot
building would house the piping, treatment, mechanical equipments, and system controls. The
system would include a liquid ring pump to provide a high vacuum to the extraction well points,
a knock out tank to separate water/moisture and air flows; a screw pump to transfer water for

above-grade treatment; and liquid phase and vapor phase GAC treatment units. Treated effluent
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may be stored in an on-site tank for future disposal or discharged to the ground surface (if

approved).

A dual phase extraction system may take up to 6-months to dewater the low permeable unit and
2 to 5 years to reduce the contaminant mass below the cleanup objectives. An air permit will

likely be required for the vapor treatment system.

The dual phase extraction system can easily be configured to operate as a SVE system.

Because contamination greater than the unrestricted SCOs / groundwater standards will remain at
the Site under this alternative, institutional controls (deed restriction, environmental easement,
Site management plan) will be required. Deed restrictions are intended to prevent human contact
with contaminated media through restrictions or limitations of Site uses. Deed restrictions limit
or prohibit certain uses or development of the Site in the event of a property transfer and serve to

notify prospective owners of the existence of remaining contamination at the Site.

7.1.2.5 Alternative 5 — Cap, Chemical Oxidation, and LTM

Alternative 5 consists of long term monitoring and a capping system as described in Alternative
3, in conjunction with chemical oxidation for the in-situ remediation of VOCs and the NAPL
detected in MW-1D. Chemical oxidation would consist of the injection of a chemical /reagent
(i.e., liquid peroxide (H202) or permanganate (KMnO4)) into the subsurface to degrade the

organic contaminants.

The injection of the reagent would be via the advancement of approximately 10 temporary well
points spaced around and down gradient of MW-1D. The time for remediation may be relatively
short, on the order of weeks. Monitoring will occur subsequent to chemical oxidation events to
confirm that VOC and NAPL concentrations are being effectively reduced. Based on the
monitoring, additional chemical oxidation events may be required.

Because contamination greater than the unrestricted SCOs / groundwater standards will remain at

the Site under this alternative, institutional controls (deed restriction, environmental easement,
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Site management plan) will be required. Deed restrictions are intended to prevent human contact
with contaminated media through restrictions or limitations of Site uses. Deed restrictions limit
or prohibit certain uses or development of the Site in the event of a property transfer and serve to

notify prospective owners of the existence of remaining contamination at the Site.

7.1.3 Alternative Screening Process
7.1.3.1 Criteria for Alternative Screening

The Remedial Alternatives identified in the sections above are screened in this section based
upon the anticipated future commercial land use, subsurface geologic and hydrogeologic
conditions, contaminants present at the Site, the ability of the alternatives to meet the RAO’s and

the following criteria:

o Effectiveness - Each alternative is screened for its effectiveness relative to other
alternatives and the ability to achieve the RAOs at the Site.

e Implementability — The alternatives are screened for the feasibility of implementing
the remedial technology. Technical implementability will be evaluated in relation to
existing Site conditions, including the subsurface geology/hydrology and the
distribution of contaminants. Remedial alternatives that are difficult to construct and
operate, result in potential adverse health and/or environmental impacts, or have
reduced effectiveness due to existing conditions will be eliminated.

e Cost — Remedial alternatives that are higher in relative cost compared with other

alternatives without offering greater implementability and/or effectiveness will be
eliminated.

7.132 Soil Alternative Screening

A summary of the comparative analysis of the identified soil alternatives based on the screening
criteria is presented in Table 7-1.
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Former Raeco Products Site (#828107)

Table 7-1
Relative Comparison for Screening of Soil Alternatives
Alternative No. 1 2 3 4 5 6 7 8
Alternative . . il
No Action Cap Cap and SVE Cap and Chemical Oxidation Cap, SVE and Product Collection Cap, SVE and-Product Cap and VOC ar-1d Product Un‘r estricted Us.e_/Pre
Name Excavation Excavation Disposal Conditions

Effectiveness

¢ Will not meet
any of the RAQs for
the site.

¢ Provides direct
contact protection
from impacted soils.

¢ Eliminates surface
contaminant migration
and dust generation.

e Reduces, but may
not eliminate, the
source of groundwater
contamination by
minimizing
groundwater
infiltration.

¢ Will not eliminate
the potential of free
product migration.

¢ Provides direct contact
protection from impacted
soils.

¢ Eliminates surface
contaminant migration and
dust generation.

¢ Reduces, but may not
eliminate, the source of
groundwater contamination
by minimizing groundwater
infiftration.

* Mitigates the potential for
inhalation of volatilized
contaminants.

¢ Reduces the mass of VOCs
in soil which may be acting as
a source of groundwater
contamination.

¢ Will not eliminate the
potential of free product
migration.

¢ Provides direct contact

¢ Eliminates surface
contaminant migration and
dust generation.

¢ Reduces, but may not
eliminate, the source of
groundwater contamination by
minimizing groundwater
infiltration.

¢ Reduces the mass of VOCs in
soil which may be acting as a
source of groundwater
contamination.

¢ Reduces the potential of free
praduct migration.

protection from impacted soils.

* Provides direct contact
protection from impacted soils.

e Eliminates surface contaminant
migration and dust generation.

¢ Reduces, but may not eliminate,
the source of groundwater
contamination by minimizing
groundwater infiltration.

* Mitigates the potential for
inhalation of volatilized
contaminants.

¢ Reduces the mass of VOCs and
free product in soil which may be
acting as a source of groundwater
contamination.

¢ Reduces the potential of free
product migration.

* Provides direct contact
protection from impacted
soils.

¢ Eliminates surface
contaminant migration
and dust generation.

¢ Reduces, but may not
eliminate, the source of
groundwater
contamination by
minimizing groundwater
infiltration.

¢ Mitigates the potential
for inhalation of volatilized
contaminants.

¢ Reduces the mass of
VOCs in the soil which may
be acting as a source of
groundwater
contamination.

¢ Eliminates the potential
of free product migration.

¢ Provides direct contact
protection from impacted
soils.

¢ Eliminates surface
contaminant migration and
dust generation.

« Reduces, but may not
eliminate, the source of
groundwater contamination
by minimizing groundwater
infiltration.

» Eliminates the potential for
inhalation of volatilized
contaminants.

¢ Removes the mass of VOCs
in soil which may be acting as
a source of groundwater
contamination.

« Eliminates the potential of
free product migration.

Provides direct contact
protection from impacted
soils.

¢ Eliminates surface
contaminant migration
and dust generation.

¢ Eliminates a source of
groundwater
contamination by
minimizing groundwater
infiltration.

¢ Mitigates the potential
for inhalation of
volatilized contaminants.
o Fliminates the mass of
VQOCs in the sail which
may be acting as a source
of groundwater
contamination.

¢ Eliminates the
potential of free product
migration.

Implementability

e Will not meet
applicable
regulatory
guidance or
requirements.

» Well established
technology.

¢ Can be constructed
with minimal disruption
of current site
operations.

¢ Well established
technologies.

* Can be constructed with
minimal disruption of current
site operations.

» Effectiveness of SVE system
may be reduced in low
permeability soil.

* Soil is relatively
heterogeneous and may
reduce effectiveness of
chemical oxidation.

¢ Low permeability soils {i.e.,
clay that exists over bedrock
formation) will reduce
dispersion of injected fluids,
possibly decreasing contact
between reagent and
contaminants.

* Unsaturated soil will require
additional volume of chemicals
to assure contact with
contaminants.

¢ High organic content of soils
may require additional
reagent.

e Viscosity and conductivity of
free product will affect recovery
rates.

¢ Time frames for collection of
product may be very long.

¢ May cause temporary
disruption to the current
site operations.

* May cause temporary
disruption to the current site
operations.

¢ Excavations may be
restricted beneath existing
structures.

Will cause disruption to
the current site
operations.

¢ Buildings will need to
be demolished.

Extensive clean fill
needed for site
restoration (dust, traffic
concerns).

Specialized engineering
needed for work along
gorge face.
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Former Raeco Products Site (#828107)

Table 7-1 (continued)
Relative Comparison for Screening of Soil Alternatives

Alternative No. 1 2 3 4 5 6 7 8
Alternative No Action Cap Cap and SVE Cap and Chemical Oxidation Cap, SVE and Product Collection Cap, SVE and_Product Cap and vOC ar;d Product Un'restrlcted Us‘e‘/ Pre-
Name Excavation Excavation Disposal Conditions
Relative * Greater than 5 ¢ Less than 1 year ¢ Less than 1 year for cap ¢ Lessthan 1year ¢ Less than 1 year for cap ¢ Lessthan lyearforcap | ¢ Lessthan1year Likely 1 year or more.
Remediation years ¢ 3-5 years for SVE ¢ 3-5years for SVE
Time

and excavation

* Greater than 5 years for product | ¢ 2-4 years for SVE

* Assumes impermeable cap
is not required over

recovery excavation areas.

Relative Short 1 2 3 5 4 6 7 8
Term Costs*

Relative Long Term | 1 2 5 3 7 6 4 8
Costs*

* - Relative ranking where 1 is the most favorable {i.e., least amount of expense) and 8 is the least favorable {i.e., greatest amount of expense)
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Former Raeco Products Site (#828107)

Based on the comparative analysis Alternative 2 (Capping) will be screened from further

analysis for the following reasons:

e Based on the concentrations of VOCs detected in and the elevated PID reading
recorded from the soil at the Site, there appears to be a significant potential for
volatilization of contaminants. Although a Cap will reduce the migration of
subsurface contamination in soil (and groundwater), it will not on its own eliminate or
mitigate VOC or NAPL contaminants in the subsurface.

Based on the comparative analysis Alternative 4 (Cap and Chemical Oxidation) will be screened

from further analysis for the following reasons:

e Site soils are relatively heterogeneous (presence of fill and debris has been noted) and
injection of oxidation chemicals may not be uniform due to preferential flow paths.

e Chemical oxidation will have a reduced effectiveness on contaminants located in soils
with relatively low permeability. A clay layer overlies the bedrock throughout much
of the Site. Injection and uniform dispersion of oxidant may be difficult in the clay
unit.

e Effective treatment of contaminants in unsaturated soils will require higher quantities
of oxidizing chemicals.

Based on the comparative analysis Alternatives 5 (Cap, SVE and Product Recovery) will be

screened from further analysis for the following reasons:

e Remediation time for product recovery will be relatively long (i.e. greater than 5
years).

e Collection rates may be ineffective based on the product viscosity and or conductivity
conditions of the soil.

Soil Alternatives 1, 3, 6, 7 and 8 have been retained for further evaluation.

7.1.3.3 Groundwater Alternative Screening

A summary of the comparative analysis of identified groundwater alternatives based on the

screening criteria is presented in Table 7-2.
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Table 7-2
Relative Comparison for Screening of Groundwater Alternatives
Alternative No. 1 2 3 4 5
. . Long Term Monitoring Cap, LTM and Dual Phase Cap, LTM and

Alternative Name No Action {LT™) Cap and LTM Extraction (DPE) Chemical Oxidation
Effectiveness * Will not meet any of | » Will not reduce or limit * May reduce off-site * May reduce off-site * May reduce off-site

the RAOs for the site, migration of contaminants. | migration of migration of migration of

¢ Will not actively reduce
the concentration of VOCs
in soil or groundwater at
the site.

* Will not actively reduce or
remove NAPLs present in
the groundwater.

contaminants by
minimizing infiltration of
storm water throughout
the site.

¢ Will not actively reduce
the concentrations of
VOCs in groundwater at
the site. However, cap
may minimize or slow the
continuing source of
groundwater
contamination. A
reduction of VOCs
concentrations over time
may result due to natural
attenuation processes.

¢ Cap will reduce the
potential exposure to or
inhalation by the public
of volatilized
contaminants in the
groundwater.

* Will not actively reduce
or remove NAPLs present
in the groundwater.

contaminants by
minimizing infiltration of
storm water throughout
the site. DPE will provide
localized hydraulic
control of source area.

¢ Will reduce the
concentrations of VOCs in
groundwater at the site.
* Will reduce or prevent
the potential exposure to
or inhalation by the
public of volatilized
contaminants in the
groundwater.

e Will recover and
remove NAPLs present in
the groundwater.

contaminants by
minimizing infiltration
of storm water
throughout the site.

* Will reduce the
concentrations of VOCs
in groundwater at the
site. However,
presence of clay may
limit the remedy’s
effectiveness.

e Will reduce the
potential exposure to
or inhalation by the
public of volatilized
contaminants in the
groundwater.

e Will recover and
remove NAPLs present
in the groundwater.
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Table 7-2 (continued)
Relative Comparison for Screening of Groundwater Alternatives
4
Alternative No. 1 2 3 | 5
o Cap, LTM and Dual Phase :

X . Long Term Monitoring ’ Cap, LTM and Chemical
Alternative Name No Action (LTM) Cap and LTM Extraction (DPE) Oxidation
Implementability * Will not meet * Well established ¢ Well established * Low permeability * Bedrock fracture

applicable regulatory technology. technologies. bedrock and clay are well | flow paths may reduce

guidance or
requirements.

¢ Can be implemented
with minimal disruption
of current site
operations.

¢ Can be implemented with
minimal disruption of
current site operations.

suited for DPE
technology.

¢ DPE is often used in
conjunction with SVE for
VOC soil remediation.

effectiveness.

* Low permeability
soils and bedrock will
reduce dispersion of
injected fluids,
decreasing contact
between reagent and
contaminants.

Relative
Remediation Time

e Greater than 5
years

¢ Greater than 10 years
(30 years assumed)

* Less than 1 year for cap

¢ Greater than 10 years for
LTM (30 years for LTM
assumed)

¢ Less than 1 year for
cap

* Greater than 5 years
for LTM

e 2-5 years for DPE

* Less than 1 year for
cap and chemical
oxidation

* Greater than 5 years
for LTM

Relative Short
Term Costs*

4

Relative Long Term
Costs*

3 (assuming < 30 yrs
needed for LTM)

* - Relative ranking where 1 is the most favorable (i.e., least amount of expense) and 5 is the least favorable (i.e., greatest amount of expense)
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Based on the comparative analysis Alternative 2 (LTM) will be screened from further analysis

for the following reasons:

e Will not reduce or limit migration of contaminants in groundwater.

e Will not actively reduce or remove NAPLs present in the groundwater.

Based on the comparative analysis Alternative 5 (Cap, LTM and Chemical Oxidation) will be

screened from further analysis for the following reasons:

e Bedrock and clay soils have low permeability. Injection and dispersion of oxidizing
compound will be difficult.

¢ Injection and dispersion may not be uniform due to fracture flow paths in bedrock.

Groundwater Alternatives 1, 3, and 4 have been retained for further evaluation.

7.2 Evaluation of Alternatives
7.2.1 Introduction

This Section presents the detailed evaluation of the remedial alternatives described in Section
8.1. The purpose of the evaluation is to identify the advantages and disadvantages of each
alternative as well as key trade-offs among the alternatives. The evaluation was based on criteria
established under NYSDEC’s Draft DER-10 Technical Guidance for Site Investigation and

Remediation. The evaluation criteria are as follows:

¢ Overall protection of human health and the environment: This criterion is an
evaluation of the alternative’s ability to protect public health and the environment,
assessing how risks posed through each existing or potential pathway of exposure are
eliminated, reduced or controlled through removal, treatment, engineering controls or
institutional controls. The alternative’s ability to achieve each of the RAOs is
evaluated.
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o Compliance with Standards, Criteria and Guidance (SCGs): This criterion
evaluates the compliance of the alternative with all identified SCGs. All SCGs for
the Site will be listed along with a discussion of whether or not the remedy will
achieve compliance.

e Long term effectiveness and permanence: Each alternative is evaluated for its
long-term effectiveness after implementation. If wastes or treated residuals remain
on-site after the selected remedy has been implemented, the following items are
evaluated:

o The magnitude of the remaining risks (i.e. will there be any significant threats,
exposure pathways, or risks to the community and environment from the
remaining wastes or treated residuals?);

o The adequacy of the engineering and institutional controls intended to limit the
risk;

o The reliability of these controls, and;

o The ability of the remedy to continue to meet RAOs in the future.

¢ Reduction of toxicity, mobility, or volume of contamination through treatment:
The alternative’s ability to reduce the toxicity, mobility or volume of Site
contamination is evaluated. Preference should be given to remedies that permanently
and significantly reduce the toxicity, mobility, or volume of the wastes at the Site.

e Short term impacts and effectiveness: The potential short-term adverse impacts and
risks of the remedy upon the community, the workers, and the environment during the
construction and/or implementation are evaluated. A discussion of how the identified
potential adverse impacts to the community or workers at the Site will be controlled,
and the effectiveness of the controls, should be presented. Provide a discussion of
engineering controls that will be used to mitigate short term impacts (i.e., dust control
measures). The length of time needed to achieve the remedial objectives is also
estimated.

e Implementability: The technical and administrative feasibility of implementing
each alternative is evaluated for this criterion. Technical feasibility includes the
difficulties associated with the construction and the ability to monitor the
effectiveness of the remedy. For administrative feasibility, the availability of the
necessary personnel and material is evaluated along with potential difficulties in
obtaining specific operating approvals, access for construction, etc.

e Cost: This criterion evaluates the estimated capital, operations, maintenance, and
monitoring costs for each alternative. Costs are estimated and presented on a present
worth basis.

¢ Community acceptance: The public’s comments, concerns and overall perception
of the remedy are evaluated in a format that responds to all questions that are raised
(i.e. responsiveness summary).
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7.2.2 Soil Alternative Evaluation

The five soil alternatives that were identified and pre-screened for evaluation include no action
(Alternative 1); cap and SVE (Alternative 3); cap, SVE, and product excavation (Alternative 6);
cap and VOC and product excavation (Alternative 7); and excavation / disposal to unrestricted
use / pre-disposal conditions (Alternative 8). Carrying at least one alternative capable of
achieving unrestricted use into the final evaluation of alternatives is required. An evaluation of
each soil alternative against the criteria outlined above was conducted. A summary of the

evaluation is provided in Table 7-3.

7.2.2.1 Protection of Human Health and the Environment

Alternative 1 will not meet the RAOs established for the Site. Alternative 8 will effectively
restore the site to pre-disposal conditions (and achieve unrestricted use soil cleanup objectives).
Give the anticipated future use of the Site, Alternatives 3, 6 and 7 in conjunction with
institutional controls, meet the direct contact RAO. Alternative 3 (SVE), 6 (SVE) and 7 (VOC
soil excavation) will also likely meet the RAO associated with inhalation of volatilized
contamination. Alternative 6, 7, and 8 have a greater probability of meeting the RAO applicable

to free product at the Site, due to the removal of product containing soil.

7.2.2.2 Compliance with Standards, Criteria, and Guidance

Alternative 1 will not meet the SCGs established for the Site. Give the anticipated future use of
the Site and groundwater use in the area, Alternatives 3, 6, 7, and 8 in conjunction with
institutional controls should not result in impacts to groundwater that would present a significant

risk to public or private water supply users.
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Former Raeco Products Site (#828107)
Table 7-3
Evaluation of Seoil Alternatives
Overall
Protection of
Human Health
Alt. | Alternative and the Compliance Long Term Reduction of Toxicity, Short Term
No. Name Environment with SCGs Effectiveness mobility or Volume Effectiveness | Implementability Cost
1 No Action * Will not * Will not meet | eContaminants | » Does not reduce ¢ Does not * No technical or | Capital: SO
meet any of applicable remain in the toxicity, mobility or result in administrative O&M: SO/yr
the RAOs for regulatory environment. volume of disruption of difficulties or Present
the site. guidance or * Magnitude contamination present | site constraints. Worth: S0
requirements. of remaining in the site soils. operations or
risks will be pose a short
unchanged. term threat to
public health
or the
environment.
3 | Cap and SVE | ¢ Provides * Applicable * SVE wili * Reduces the mass of | ¢ Canbe * Effectiveness of | Capital: $882,025
direct contact | VOC soil permanently VOCs in soil by constructed SVE system may O&M: $57,400/yr for
protection standards may reduce VOC transferring with minimal be reduced in low Year 1-5
from impacted | be achieved contaminants contaminants to the disruption of permeability soil. $22,400/yr for
soils. through SVE at the site. vapor phase and current site Year 6-30
¢ Eliminates remediation. ¢ Inspection treating. operations. $30,000/yr for
surface ¢ Containment and periodic ¢ Will not eliminate * Will Present Year 5
contaminant and maintenance the potential of free generate noise Worth: $1,401,405
migration and | implementation | of the cap will | product migration. and traffic
dust of institutional be requiredto | ¢ Reduces, but may during Est. PW
generation. controls will maintain long not eliminate, source construction. BREAKDOWN
* Mitigates meet SCGs for term of SVOC and/or metal ¢ Dust control of Remedy
the potential historic fill at effectiveness. | groundwater measures will Elements:
for inhalation site. contamination by need to be
of volatilized minimizing implemented. CAP:
contaminants. groundwater $875,218
infiltration. SVE:
$526,187
Former Raeco Products Site (828107) 7-21 NYSDEC

Feasibility Study Report

March 2010




¢ 1 | 4 | t 4 L | | £ ] ¥ | |
Former Raeco Products Site (#328107)
Table 7-3 (continued)
Evaluation of Soil Alternatives
Overall
Protection of
Human Health Reduction of
Alt. | Alternative and the Compliance Long Term Toxicity, mobility | Short Term
No. Name Environment with SCGs Effectiveness or Volume Effectiveness | Implementability Cost
6 Cap, SVE ¢ Provides e Applicable ¢ SVE will * Reduces the * May cause | ¢ Effectiveness Capital: $1,880,875
and Product | direct contact | VOC soil permanently reduce mass of VOCs in temporary of SVE system O&M: $57,400/yr for
Excavation | protection standards may VOC contaminants at soil by disruption to | may be reduced Year 1-3
from impacted | be achieved the site. transferring the current in low $22,400/yr for
soils. through SVE ¢ Separate phase contaminants to site permeability soil. Year 4-30
¢ Eliminates remediation. product will be the vapor phase operations. e Excavations $30,000/yr for
surface ¢ Containment | permanently removed | and treating. e Will may be restricted Year 3
contaminant and from the site. * Eliminates the | generate beneath existing | Present
migration and | implementation | * Inspection and potential of free noise and structures. Worth: $2,346,446
dust of institutional periodic maintenance | product traffic during
generation. controls will of the cap will be migration. construction. Est. PW
* Mitigates meet SCGs for required to maintain * Reduces, but e Dust BREAKDOWN
the potential historic fill at long term may not control of Remedy
for inhalation | site. effectiveness. eliminate, source | measures will Elements:
of volatilized of SVOC and/or need to be
contaminants. metal implemented. CAP: $835,218
groundwater SVE: $432,379
contamination by EXC:$1,078,850
minimizing
groundwater
infiltration.
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Former Raeco Products Site (#828107)
Table 7-3 (continued)
Evaluation of Soil Alternatives
Overall
Protection of
Human Health Reduction of
Alt. | Alternative and the Compliance Long Term Toxicity, mobility or Short Term
No. Name Environment with SCGs Effectiveness Volume Effectiveness Implementability Cost
7 Cap and e Provides s Applicable e VOC and e Permanently * May cause ¢ Excavations Capitai: $2,517,346
VOC and direct contact | VOC and free separate phase removes the mass temporary may be restricted | O&M: $22,400/yr
Product protection product soil product will be of VOCs and free disruption to the beneath existing Present
Excavation | from impacted | cleanup permanently product in soil. current site structures. Worth: $2,861,688
soils. objectives will removed from ¢ Eliminates the operations.
¢ Eliminates be achieved the site. potential of free * Will generate Est. PW
surface through * Inspection and | product migration. noise and traffic BREAKDOWN
contaminant excavation. periodic * Reduces, but may | during construction. of Remedy
migration and | e Containment | maintenance of | not eliminate, ¢ Dust controf Elements:
dust and the cap will be source of SVOC measures will need
generation. implementation | required to and/or metal to be implemented. CAP:
* Eliminates of institutional maintain long groundwater $830,238
the potential controls will term contamination by EXC:
for inhalation meet SCGs for effectiveness. minimizing $2,031,450
of volatilized historic fill at * Alternative groundwater
contaminants. | site. offers the infiltration.
greatest
potential for
long term
effectiveness by
elimination of
on-site source
areas.
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Former Raeco Products Site (#828107)
Table 7-3 (continued)
Evaluation of Soil Alternatives
Overall
Protection of
Human Health Reduction of
Alt. | Alternative and the Compliance Long Term Toxicity, mobility or Short Term
No. Name Environment with SCGs Effectiveness Volume Effectiveness Implementability Cost Alt. No.
8 | Unrestricted | Yes Yes Yes Yes * Will cause ¢ Specialized Capital: $28,891,200
Site Use/ significant engineering O&M: $0/yr
Pre-Disposal disruption to the needed for deep Present
Conditions current site excavation, site Worth: $28,891,200
operations. restoration, and
* Will generate work along gorge.
noise and traffic + Demolition
during construction. | required.
¢ Dust control
measures will need
to be implemented.
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7.2.2.3 Long Term Effectiveness and Permanence

Alternative 1 will result in contaminants remaining in the environment and will have no long
term effect on risks. Periodic inspection and maintenance of the cap (Alternatives 3, 6 and 7 )
will be required to ensure the reliability of the cap and its ability to continue to meet the RAOs.
Alternative 7 and 8 will permanently remove NAPLs and VOC contaminated soil and therefore,

have the relative greatest long term effectiveness.

7224 Reduction of Toxicity, Mobility or Volume with Treatment

Alternative 1 will not reduce toxicity, mobility or volume of groundwater contamination.
Alternative 3, 6 and 7, will reduce water infiltration, minimizing contaminants leaching from
soils and migrating to groundwater. Alternative 3 and 6 reduce the mass of VOCs in soil by
transferring contaminants to the vapor phase and treating ex-situ. Alternative 6 and 7 will
permanently remove soil containing product from the Site. In addition, Alternative 7 will

permanently remove VOC impacted soils from the Site.

7.2.2.5 Short Term Effectiveness

Alternative 1 and 3 can be implemented with minimal disruption to the Site operations.
Alternative 6 and 7 will result in a temporary disruption to the current Site operations.
Alternative 3, 6 and 7 will result in greater traffic and noise during construction. Alternative 6
and 7 have a relatively greater exposure risk to workers because contaminants are excavated and

handled at the surface prior to off-site disposal.

7.2.2.6 Implementability

All of the alternatives are expected to be technically and administratively feasible. The
effectiveness of SVE may be reduced in low permeable soil. Excavations beneath existing

structures may require additional shoring and bracing to complete.
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7.2.2.7 Cost

Cost evaluation of each alternative includes an estimation of construction/capital costs and
operation and maintenance (O&M) costs. Attachment D includes conceptual cost analyses (and
assumptions) for the soil alternatives being considered for the site. The costing was based on
conceptual remedy assumptions and the information developed for this FS (e.g., AOC areas; site
geology; contaminant levels). The costs are presented in present worth basis for comparison
purposes.  Table 7-3 provides a summary of the remedial costs developed for the soil
alternatives. In Table 7-3 and in the analyses provided in Attachment D, the estimated costs of
each of the main components of the remedies (e.g., Capping, SVE) are presented. Note that for
costing purposes, it was assumed that an asphalt cap would be installed for the remedies that

include installation of a capping system.

7.2.2.8 Community Acceptance

The evaluation of this criterion is required following public comment.

7.2.3 Groundwater Alternative Evaluation

The three groundwater alternatives that were identified and pre-screened for further evaluation
include no action (Alternative 1); cap and LTM (Alternative 3); and cap, LTM and DPE
(Alternative 4). An evaluation of each groundwater alternative against the criteria is outlined in

Section 8.2.1. A summary of the evaluation is provided in Table 7-4.

7.2.3.1 Protection of Human Health and the Environment

Alternative 1 will not meet the RAOs established for the Site. Give the anticipated future use of
the Site and groundwater use in the area, Alternatives 3 and 4 in conjunction with institutional
controls, impacts to groundwater should not present a significant risk to public or private water
supply users. Alternative 4 has a greater potential of meeting the Site RAOs due to the active

collection and removal of NAPLs in the groundwater.
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Table 7-4
Evaluation of Groundwater Alternatives
Overall
Protection of Reduction of
Human Health Toxicity,
Alt. | Alternative and the Compliance Long Term maobility or Short Term
No. Name Environment with SCGs Effectiveness Volume Effectiveness Implementability | Cost
1 No Action | * Will not * Willnot meet | * Contaminants | * Does not ¢ Does notresultin | « No technical or | Capital: 4]
meet any of the | applicable remain in the reduce toxicity, disruption of site administrative o&M: S0/yr
RAO:s for the regulatory environment. mobility or operations or pose | difficulties or Present
site. guidance or * Magnitude of | volume of ashort term threat | constraints. Worth: S0
requirements. remaining risks contamination to public health or
will be present at the the environment.
unchanged. site.
3 Cap and ¢ May reduce e Areductionin | e Inspection e Will not * Canbe * No technical or | Capital: $685,375
LTM off-site infiltration may and periodic actively reduce implemented with administrative O&M: $85,400/yr for
migration of resultin a maintenance of | the minimal disruption | difficulties or Year 1-2
contaminants stabilized plume | the cap will be concentrations of current site constraints. $49,400/yr for
by minimizing that does not required to of VOCs in operations. Year 3-30
infiltration of migrate off-site. | maintain long groundwater at * Will generate Present $1,511,713
storm water e Areductionin | term the site. noise and traffic Worth:
throughout the | organic effectiveness. However, cap during construction. Est. PW
site. concentrations * Monitoring of | may minimize or | « Dust control BREAKDOWN
e Cap will may result due contamination slow the measures will need of Remedy
reduce the to natural will result in continuing to be implemented. Elements:
potential attenuation some reduction | source of
exposure to or | processes, of remaining groundwater )
inhaiation by although it is not | risks. contamination. CAP:
the public of likely that A reduction of $967,318
volatilized groundwater VOCs LTM:
contaminants SCGs will be concentrations $544,395
in the achieved. over time may
groundwater. result due to
natural
attenuation
processes.
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Table 7-4 (continued)
Evaluation of Groundwater Alternatives
Overall
Protection of Reduction of
Human Health Toxicity,
Alt. | Alternative and the Compliance with Long Term mobilify or Short Term
No. Name Environment SCGs Effectiveness Volume Effectiveness implementability Cost
3 Cap and ¢ Will not ¢ Reduces, but
LT™M actively reduce may not
(Cont.) or remove eliminate, source
NAPLs present of SVOC and/or
in the metal
groundwater. groundwater
contamination
by minimizing
groundwater
infiltration.
Former Raeco Products Site (828107) 7-28 NYSDEC
Feasibility Study Report March 2010




| | | | | | ] | t & t | | ] | | ]
Table 7-4 (continued)
Evaluation of Groundwater Alternatives
Overall
Protection of Reduction of
Human Health Toxicity,
Alt, | Alternative and the Compliance with Long Term mobility or Short Term
No. Name Environment SCGs Effectiveness Volume Effectiveness Implementability Cost
4 Cap, Dual | ¢ May reduce ¢ Areductionin | » VOCand * Will reduce * Canbe e Low Capital: $944,425
Phase off-site infiltration may separate phase the implemented with | permeability 0&M: $141,400/yr
Extraction | migration of resultina product will be concentrations minimal bedrock and clay for Year 1-2
(DPE), and | contaminants stabilized plume | permanently of VOCs in disruption of are well suited $105,400/yr
LT™M by minimizing that does not removed from groundwater at current site for DPE for Year 3-4
infiltration of migrate off-site. | the site. the site. operations. technology. $49,400/yr for
storm water ¢ Active removal | ¢ Inspection ¢ Wilt recover ¢ Will generate ¢ DPE is often Year 5-30
throughout the | of NAPL will and periodic and remove noise and traffic used in $45,000/yr for
site. DPE will resultina maintenance of | NAPLs presentin | during conjunction with Year 4
provide reduction of the cap will be the construction. SVE for VOC soil Present
localized organic required to groundwater. e Dust control remediation. Worth: $2,006.357
hydraulic concentrations maintain long * Reduces, but measures will
control of potentially term may not need to be Est. PW
source area. achieving the effectiveness. eliminate, source | implemented. BREAKDOWN
* Will reduce groundwater o Alternative of SVOC and/or of Remedy
or prevent the | SCGs. offers the metal Elements:
potential greatest groundwater
exposure to or potential for contamination CAP:
inhalation by long term by minimizing $866,068
the public of effectiveness by | groundwater DPE:
volatilized active infiltration. $593,495
contaminants remediation of LTM:
in the groundwater .
groundwater. contamination 5546,795
source.
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7.2.3.2 Compliance with Standards, Criteria, and Guidance

Alternative 1 will not meet the applicable regulatory guidance. Alternative 3 may result in a
stabilized contamination plume that potentially could meet SCGs at the property boundary.
Alternative 4 has the relatively greatest potential of meeting the SCG due to NAPLs collection

and resulting localized hydraulic control.

7.2.3.3 Long Term Effectiveness and Permanence

Alternative 1 will result in contaminants remaining in the environment and will have no long
term effect on risks. Periodic inspection and maintenance of the cap (Alternative 3 and 4) will be
required to ensure the reliability of the cap and its ability to continue to meet the RAOs.
Alternative 4 will permanently remove NAPLs and VOC contaminated groundwater from the

aquifer and therefore has the relative greatest long term effectiveness.

7.2.3.4 Reduction of Toxicity, Mobility or Volume with Treatment

Alternative 1 will not reduce toxicity, mobility or volume of groundwater contamination.
Alternative 3 and 4, may reduce the source of groundwater contamination by minimizing water
infiltration through contaminated soils prior to recharging the groundwater. Alternative 4 will
actively remove NAPLs and contaminated groundwater from the subsurface for treatment and
therefore, achieves the greatest relative reduction of toxicity, mobility and volume of

groundwater contamination.

7.2.3.5 Short Term Effectiveness

All three alternatives can be implemented with minimal disruption to the Site operations.
Alternative 3 and 4 will result in greater traffic and noise during construction. Alternative 4 has

a relative greater risk to workers because contaminants are brought to the surface for ex-situ

treatment.
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7.2.3.6 Implementability

All of the alternatives are expected to be technically and administratively feasible.
7.2.3.7 Cost

Cost evaluation of each alternative includes an estimation of construction/capital costs and
operation and maintenance (O&M) costs. Attachment D includes conceptual cost analyses (and
assumptions) for the groundwater alternatives being considered for the site. The costing was
based on conceptual remedy assumptions and the information developed for this FS (e.g., AOC
areas; site geology; contaminant levels). The costs are presented in present worth basis for
comparison purposes. Table 7-4 provides a summary of the remedial costs developed for the
groundwater alternatives. In Table 7-4 and in the analyses provided in Attachment D, the
estimated costs of each of the main components of the remedies (e.g., Capping, DPE) are
presented. Note that for costing purposes, it was assumed that an asphalt cap would be installed

for the remedies that include installation of a capping system.

7.2.3.8 Community Acceptance

The evaluation of this criterion is required following public comment.
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Appendix A

April 29, 2009 Site Photographs



Corner of Cliff St. and Spencer St., Looking East/Northeast at Site.

Corner of Ambrose St. and Cliff St — Looking South.



MW-4D and MW-4DD in Background.

Looking East at Site from CIiff Street,
Looking South at Site Entrance Gate.



P X

re

—

North Side of Building B, Looking Over Genesee River.
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Looking North at Building D.

West Side of Building D. Note Surface Staining.
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Looking at Genesee River from Building A Area.
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Looking North/Northeast at Former TCE Tank Location.



Looking North/Northwest at South Side of Building A and Existing Staging Area.

Looking Northwest at TP-3, TP-7 and CSX Right-of-Way From South of Building D.



Looking Southwest Toward Southwest Corner of Site and Cliff Street.
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Existing Heavy Equipment and Surface Stains.




Appendix B

City of Rochester Zoning Information



Map View: Rochester-New York

City GIS Home Property Search Zoom Maps of Interest View

Find Address

Tools 1ich = 350.00 feet N

Identify

24 SPENCER ST

S8L-1D: 105.520-0001-013.000/0000

Primany-7/27/2007 8:43.04 AM FRONT-
&1271995

Landuse

DISTRIBUTION FACILITY - 449

Zomng:

Community Center District (C-2)
Assessed Va

$33,600.00

Year B

1940

GIS-ID:

1055211300

SBL20:

10552000010130000000
City equalization rate is 100%. Assessad
value equals full market vaiue.

Copyright © 2009 City of Rochester - New
York. Al rights reserved.

Data Disclaimer

http://geo.cityofrochester.gov/info.asp

Page 1 of 1

9/24/2009
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Property Detail

City GIS Home Property Search Maps of Interest View

24 SPENCER ST - 14608

SBL-ID: 105.520-0001-013.000/0000 GIS-ID: 1055211300
09-24-2009

Lot Number: PT § 2 384
tanduse: DISTRIBUTION FACILITY - 449
Zoning: Community Center District (C-2)
Land Value:  $20,000.00

Value: $33,600.00

City equalization rate is 100%. Assessed value equals full market
value

Images:

(PﬂM'?{Z?/ZOﬂZ 8:43:04 AM FRONT-6/12/1925 1

OWNER ADDRESS SBL-ID  ASSESSMENT  SALE DATE

Subdivison: JONES TR Improve

SALE PRICE

1. DANCE HALL ENTERTAINMENT LLC 24 SPENCER ST 105.520-0001-013.000/0000 $33,600.00

Copyrgiit & 2009 City of Rochester - New Yosk. All rights reserved.
Data Disclaimer

http://geo.cityofrochester.gov/detail.asp?RECID=1055211300

Page 1 of |

9/24/2009
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Appendix C

Site Sewer Details



]
t
H

T,

: ROCHESTER PURE WATERS DISTRICT
MONROE COUNTY, NEW YORK

MILL STREET INTERCEPTOR TUNNEL

REHABILITATION
PROJECT NO. 51439

D Ces e

o

ROBERT L. KNG _g.‘rz‘ éﬁ p M

Pt . INDEX OF DRAWINGS =
PR [ZafLN T A, {1 - SO
i€ . ' COVER TITLE_AND GENERAL JOHN . GRAHAM, P, 8o
:.\ FC @ ! ] l LOCATION Oiversor, Deparment Ofbilmn-hls-mu _&
iz T i | GENERAL NOTES.
3 2 JOHN M. DAVIS, P.E. B Do
ié I ABBREVIATIONS, LEGEND, Direser, Dopnos Of Bl — =
L. | . I memr ES i
. 3 Wa-1 'ORK_AREAS A} [
| I ] T VAT TERANCE
< MD-{ l MISCELLANEDUS DETAILS
- | PL-1 PLAN AND PROFILE I — crumrn
SmErmassoes
I 6 i pL-2 | PLAN AND PROFILE | TR R
7% SM-SW-13~4*  OVERFLOW DROP i B agess
| | LOCATION 15 ] ol BTV
—s

$%  SM-SW-17-7R)* OVERFLOW DROP

LOCATION 27 (REVISED:
— ] TION 21 (REVISEDT | STV/SEELYE STEVENSON VALUE & RNECHT
] [ = SHRTTS 3 AND K ARE FOR INFORMATION ONLY TaqBIIS « HAKSNS S, PAUL PLACE
g > 137 3T. PAUL STREET
l \: , X NBW YDAK
K [N :
5 l{’ ‘ P ATN R BRAY, FIE -
(I

 chen O Guon,
r——— T RICHARD), RIGTER, P.5.
i

e

AS BUILT




3 v ¥ [oa
: 200EM00N N1 Fron {3r3%
—— — GENERAL NOTES:
ABBREVIATIONS
T o . g ]
SAST I O ESTIMAYE OF QUANTITIRS ' "
i
. . e CEIKITON W,E E .
e onimsen. WOCK DEWEL6 r - '
le ' ol w0 | s et FrerLITIME - s -
3 sex=e § .
in mtatter 7E3 | 31 SYEEL FEER NEwrORED BTThETE . ml Bt L e anvion o 8 g o LR 6 Srasane
I s {5 oroume temn amo e | ol spaw | 43 KT 1200 LA 1657 TON LS Diie VKT
2 et 00 i .
] Nﬁﬁuﬁ\:gm’ J s Arpa ta ec | aven * ERTLRSRULE PRSI S ALy s vene e -
:g W o [ - g2 3 ucﬂ;‘ryu-wg‘ﬁ’muu I e s ray e fergeen
1é -mlvlotrpv;u o o | veuponsRy cusr Lo sencme v =™ s TR s S I et i e o g S feadiedd -
! itk e 3531 | CLeaums, scaters s aEtIKAL OF Yomedt O ton ' ean TRoth T SRl e o G o 1 4
R : s 1 1ezenze vy
| T i 1594 | LAIBHANTE 10 PRTECTEO OF T ] owe axw bk ey L gt e e e i
Eamidaianad 1991 | PLOW DRI 1 AT FXCIIVT STRENY ARGLLATIR (% ’e goex | ”"ﬁkﬂ e -¢|( m"ﬂi l»& “ﬁ o o 2l i s LT
o S 99 COMBRIANTS PHLTORCE "o s 1| EST S Ww s R S e
v sy ! -Sadid
St
S Paa e oA A, . A
aourgrws
o a—
N A p— ADO ALTERMATE ND, « .
R e ——
_J_An-u- ; ctscToN et Ouwrmy] w-nm N 2 "%} .
. e f T sl i
! i . e acomo T et apm | mg_mggmbgugm ST i 13 Vo
. . e .
». SEPIRIE R0 911, 1% PXX PO STwonsY ~f1 )98 3T £ STINITI0e) TR KA " Hﬂl MONROE COUNTY . NEW YORK
- N‘“I- "2 ’ﬂl ﬁ?}’ ‘-' ® FRGTLLTION I¥ ACTW beRT ot
| RS A e ni ROSERT 1. wusa
el W g et Smoiag € Ry Cieiup WD PWI%S 15
i = gescrrmov . iy =R T U aR, - ~ Vauney Rseaesivr
v e
: 1 . 1. BEILIEI Setters Led. o oty SDN Az & 1m0 13 4om)
| MU FOSKOOWELS wiTHTIRRL STRAe w . . & m:-t HhA ﬁﬁﬁ‘m ua::—' s Yors 2 cxch w1
o e M an G (153
suikagbilioi L0, o 1.3k BUOKEER BT TR KA, X NSTOUTS b AEORTAKE S11 93N SICHISH (16
— 0 e caus e .
e LSOEND . Ny e -?n"ufn‘.?;fﬂé-;u"“ I imm
T a BSaiRain BN T e
S et s e Doty s 19 u-na
‘ TETS oo \ umn%'r»u-n-n W 5 o e P
o
—_— d Au. mnﬂtm E"l(u'g“ nllﬂ!ﬂlzmnﬂ-u
3 ™ - m' o ox } II l.l “ I'| ’" m' [13 FTV/ATELIR STEVIENSON
f | [ ‘ 6 1 St o YALOR & KNECHT
s e A e o w u FUPDIING (91 WE SUDY ¢ ISTIML W G 0. Dot ) wenELL - Hanvenr
e — B e s S s e el s G, B
! et Aaemvens e e, "&;m B RS S FEBY 110, WEATCRHCY b TOCKEETES, BT idbes
A9, Wy R

reer el COTCRNR

" oneexa NoAGES

DEREN CONTULTANT

WOTL UAMMOLIIO &,TEMTN B8 ADDTEM 10 Yo
RGO 3 A VBINCK T7 VAL WD 0RL
STAN WDICATIH (e FATTE Vb CTCTOA
G

T

MILL STREET INTERCEPTOR
TUNNEL REHABILITATION

"™ @ENERAL NOTES,
ABBHREVIATIONS,
LEGEND, AND
ESTIMATE OF QUANITIES

orwih at Cowrieas wa,
M.L.H,

T S
, AS BUILT T T |

H e e 5 |EHEET 2 OF 8
B é T T




r LLS ALV ONE A 0AFE|
= MAINTENANCE AND SAOTECTION OF TRAFFIC NOTES:
N o ]
Lt 1. e COMGIONR WILL MU RIQUOMLT T PROYTXC, lm.l'.Ni"l' “ 2
JVILL, CELIMGARRS. 5l S0 AMCIKE M el @i A
. FEmeE i ln-mmum.-qwun'mmrv IawC .
-~ T ke LT M ARITE A
vhe. ORI, A It £y -ll‘ll-l Alkl
g, 1 ", n‘ At ll A1 M W A
HTTNT VEAWIE IO ) Naﬂul‘uxml‘ﬂnlkﬂﬂlwlu
WHOWITE APRIRE E= - DR,
IR Mo R L SRR T 1
\ N f-.wﬂc"u-. Am, -.m:i't"' 'im:'a'd‘ L b "6“1‘ ki
'-’a-'-‘i‘.“‘“""“"'" s o3 E Ty ‘;w.l'm-x o
® MUy »'2« =g - Au ot U B o R ez
”I“ » Anglt AY v 2F SN LIS Fer [ it of A
- -mnrw M'DIAI o sy,
> e e Lttt e ’.'i‘&‘:’u!""ﬁ.“’.";q":‘ 354 °
PAVEMENT RESTORATION S TiEs TR : < OF e,
DETAML s 1M e S SN IO s v mi 0 LG (F"\ X
- T Erlrpetinh RS
g — TGRS 15378 29 38 "
- e Rl te i
e {
R e T ———— ]
e ., “WAE e A——-\g
J— o e ).
- n — '-‘-mw S
£ LRGNy e S0 ey € m
g arihy RE
s wta s —ed] R - s - ———
e / ) et et MDNROE GOUNTY, NEW YORK
) , e * ROGEAT L. KING
i AR o - e
s P e rveas P auney L ot
HA WORK AREA ANG TRAFFIC MAINTEMENCE PLAN £ - o] "H’-‘-‘.‘-'E( ’.2 e B iy e Ry s e Ao
O M LAY COMANES 08 AICTEI 313 IE (011 & e Resrsitor SEEtiie] an) CFELATIN
LTI ToL MRAMATION DRAAWSIS “OVERM.OW e g gt | e TR O L 1 I Tt v inRIex o8 LT D W
ngi : saneirag T WOEATION I wieeT 7070 / R AR S R ¥ty -v.‘i.:’;"i’" R A T AT G et
iR ) BT PaVE N ST TP IC ki A3 CRNH Pl 79 SIAN Mrtt7 1TV 11 PRI
- ] BN w AmTIACEA Dl m-.m_wénm ”(:'v L Dmﬁl‘ér‘ #Wg{p Nu
L o A:F R i DT %"muﬁxd-‘-’w‘}a
boreer 51' n “"!ﬁ o .w: ! o, qu-’:ﬁn}’.'rmm -t.m':
ArEnTy st % . WY SAON (TEw
ORIy o,
DEYA'L A el s ml’.. A YN UEIEVEOR 415e) AL M MALE KBEVII CA A
NOY 13 AILLTD et XTV/BEELTE ATEVENSON
. 'tﬂll“ﬂl’ﬁl( Il«””ﬂm‘)‘h‘“&""""‘ﬂtw‘ o ‘m“’:: VALTE & BNECHT
25 KEberiva] Af .k ToN5 MBDeE i B 0 TSR (A AT B Las s FER? vmermeera s
.;"4": %umm’“lm A PTORC Pamt?, ML A3 DIMLCIIY 280 43 ZENe Y
H 10, * Conteatioe anLL 311 L CIY OF N ’-‘u'f-‘" FTRYAT
[} :{:lri‘l:;l:ls m -‘[’%‘”ﬂ‘;i‘!’;" P " ] BOCUESTRA, NT ieas
FEE S M Tt
-
" SN
i l: R J 5 :
] NI H H
¥ | } H
i §
' N
it —.
( STANDARD SI1GNS
e [ remwa Text T ATER T rear w | exy (KT RUTES
- ¢ + :
t B
. 2 - LEti DE810% CONBULTANT
HY'E LAMCIINEN ATTRATOL DR AISTICY TU B
TANRNG L A VOLITON 40 Trl siw YOt
arn Educevoe Lum sanat
M e
. / > \\\\\\\ {
n i TORGHTO T, - e aw i -
e RN g i )
! :3 B ) » (ST
' ' 1’- r - —\ ® b1 i _:, " rorx N Fim
. s l 3 200 T, | )
: ; sTavenur o vt o ;
P i WORK AFEA AND TRAFFIC MANTENANCE PLAN L ; MiLL STREET INTERCEPTOR
| |l .n- FACTORY SYREET TUNNEL REHABILITATION
£ i S5 WRARETION grawin® E«vmr-..nw — 20 EXD an-se
K_\ i Jeart 1. .!"” LNCAYRN TT7. SHEXY 4 OF 0y | CONSTRUCTION
- @}"{A\ﬂ e . ....__.j j e
& ~ i
Rk 0k CISED WORK AREAS AND
srazey x AREM -G TRAFFIG MAINTENANCE
s —— b { st 1asen wate
o AT TR G
z .
e = T —
f I . /\w / Y rea.
y v D] y Y AS BUILT e WA=
! ! o
{ : RTEY 4 ap. [SHEET 3 OoF B
) ; o - T
H AS S/ JUNE 1993




T CRmREN AN

YYRICAL SECTION C

MiLL STq_EH INTERCEPTOR

g AT

YPICAL SECTIONS

en3vn
B ani

RO T

e s e«
PR %k

N
N2 e

e naveLIE P12ty canry
a3 nesanes 3

el
TYPICAL SECTION B

ROCK BOLT WITH STEEL PLATE DETAIL

Jor Te maLe

TUNNEL

e Uz e R

2113 mgm

e

!
st e

ITEM 704 — GROUTING PLAN AT STA. MS 84634

Haer mmd

enstiss oaoumo

BROS L vere
b Tty SHGLN OF Ve iD

SR

APPUDTIATY LorsTRM ar van

w0, aevisDns wr Jearel
ST 7 T s e, £ [ oomone wa 1 win [wys
irenem e v 2 s Eynmmnmn e | A | aoovicanon we. 3 woe | ves

T s 15 TS OF

wr 1y . ¥ 3
ans oy . Yowan, Aiwas.

sty SEyLATEY
b N FTYeYY

care it

£oca proidy OlauPTL 4
e e

Ties.
B ineas

S e
" TIOT SrRAS
e pt

ar el

ROCK BOLT WI{TH STEEL STRAP DETAIL

T E T

b soPRTRIXTE LmCATIN £ VI
S Y e A Ll
A oy
Yreer ‘o ansespac

s vt e
B
Bl

e B Grart Bavarn, | vrat
PRV Y

il

AP swn QUL F LwiEL
= OF AmnEr mrahY Ao
vty

v L
~e

L]

h e
! Loy
— TR
3 |

T
| AR

MONROE COUNTY, NEW YORK

AONERT L. KNG
Imeey Ereanive

AT¥/ALELYE STEVENION
VALUY & XNRCAT
AmeruraEs « FLAREINA

DENMAN CONSULTANT

HOLL UAVHCWER: ATERANON 08 ACCIOY 13 the

IMAYMG S 4 THRI"ON O ng wtE YOAY
fOATE GREIET LN TG 1, 1eor
e

e

MILL STREET INTERCEPTOR
TUNNEL REHABILITATION

el

PLACEMENT DETAIL, PAY ITEM

ey

MISCELLANOUS DETAILS

QIOATH WATER STREET REGULATOR
BLOCK WALL REMOVAL AND\&
1801.
o

)év 13 semL

Bttt w3,

AS BUILT

MD- I

sSHEEY 4 or 8

oy

T i =i
138 svown | JUKE 199Y!




TR e

AR

o

rr'""é"

=

>

[ e

R2r. 27V
o

ML STRLET HTERCEPTOR
TUNREL

wsre,

eag g
[ LW ST vt
< /

up, REVISIONT av [pary]
A\ merneancy w3 v | e

MONROE GOUNTY. NEW YORK

ROBPAT L. NG
Coamty Lxventive

ETV/SEPLYE STTVENBON
YALUE L XNECHT
ExoLeeEnL - sLaawsny

i s n e
TR RIS

LTRSS

[

aq

o7, vavn raxe
o4 SF. FAVL WTRERT
e L B O e _ e ROONBETRX. MY usses
_.._—J-——'-__Az—wm o or mage
R | § -
5
SreRACITE ToR 0 sepvelom B
e - <l - Lo
! 5
} o
;;EE‘.?'_ o B B " N OEJION CONIULTAWTY
d HOTR WAPDeRE) MTTATON DR AdMTN TD
IR B s VRLENY. ™ ey
//--ﬁ‘(m ey L IUE 7 ot S PTE RE S ST o
7 *
b “‘u - - Bt one T
ol WHTE ST STAER, ‘ N1’ oL A¥ON CLIPE 5T SCIER, I v 4905 | s
4330’ Rehantd | i
RS ; s oy 3 % e
g . ) - N - | . MILL STREET INTERCEFTOR
¥ Sre IreA T 5. STY Pevjcas_seproe A \{ FeTrow £ sgx mmoipn TUNNEL AEHABILITATION
" %,
s e o & B Eramemeh, | e mRr
et iiad PLAN AND PROFILE
STA, MS1400 TO STA. M5§30+20
e wrrsem wsreeie ot 2rbco ws r0loe

AS BUILT

YT oAt .

o oY=y
R TY) -

Y sa.n PL—I

SN sa.n  1SHEET 5 oF B

veux waae CTa

AS



»a REVISiOnS oY {vaTe|
i A | sooensvu wa 2 e
| & | rorravor wos i {vree)
D) MovRITeTs W 5 NN [T
& [ weteaie wos Toiv [r2a
|

——
@ ——

g PcTiad

MONROE COUN'T'Y, NEW YORK

J{ s sraEET / { < s ROMERT L. KNG
. mTEiRCearon g 5 R ] : ARBH S :
S THANEYL : d 2K

B

\\ Comnee Pywrwtive
] 2 H -
38
l -
H s
F: "‘g;
.3 i
[ ! T LI f 4 y
L) /
b
P
A f%{' £ 57 it el Dl ETV/EKELYE ATLYERWDS
| Frmmmem o R
Ll LARDER - . 'y
: mes o ol # P
TPuL sk & e J coee, rmmnis sesms s ST PAUL THATE
. ‘z ¥, AT UNTRN MANWOLS. 1o SUASAN RUIOALL W UGATH LT e i
oo . e e e '_," aopie . P S e af me
WS U
— ge o —— s
it H
5 I a0 [
[T
lﬂ BE 2 ROTX COWTLEWITM STRL, STLE
1 L PO SR S sdiidocnoulC N £ SR 1 R S vy or ———
———t Ficiy 22—
e Pt SN

"Ein #aokt CENTRAL ST, DESION GONSULTAN T
VAT ESE T

roree TUIGY e M T8 o

>

T R N S
e - & yoee dmenureses, Lg | e ey L= . TIATE DCATEN LAw atTELE 03, WISTON
[ e ] A N= MR Faow monTn warER 3T,
H \ ALEULATOR, INY 4304
o = T gy L] ' e cons .
| A ——— | ek sory wlear, 1
N 1
: A s i Bty T . 1 . | bl -
sz, L R FEe T e wn 2 —

- S s R : MILL STREET INTERGEPTOR.
5 % . . ~ '

3 jaae - T T S - R SEE Fimere seorram 4 __ n TUNNEL REHABILITATION

2 . \
l; W-SEC FrRes SECTION € "'\ T

i3 PLAN AND PROFILE
|2

o STA. MS30+20 TO STA. M8S7+31.40

P pogripe prrr avlon rn T '
PROFILE T T e
=y fT: “.’g

e s.nv PL-_2
av.r |SHEET S OF B

T ow

st was




) sovoe o7 Toar]
&‘ Lt L X 20 d 50
= TN o,
TR EY K Sl Aasii-e@
f
. A X - 28t BRI SRR RemED
= e ~ ,
(Mo~ . s sttt
% s
v I TR
o
e

&

« VU DS winp JTMe

S0l

AL

anay

e ety

. .
B'-0" ¢ ACLESS MANMDLE

; SECTION e ;

MONROE COUNTY. NEW YURK

CUORAS b riit)

Bt

Tartin agtain

o}
i

T

et e LOZIEN. -aC  TOMIAN gucruieas

—— - BRILE STEVRRION VALDE & aMICHT, e
€ARUYIND (nBresyas

o imer e

PROGASM MANAGEMENT CONTULTSNTE

© mTTAIA: MEn s Fread B ¢mate
AT ¥ IIBE T TS IS, I82E
T pergan a1 SOWPERETE

FTV/RCELYE STEVENEGW
FALDE & XNECHT
IWST LA il Wl - = .
. R T Y. s
E . e e e —y 2
; loc v t T Sot) R
0 g

o i o ez sz
. R ERBIRTER

, SECTION
T R e AL RAR LITMSS RIS 0
P
700 o0 PR SIS 2
J LR BRI /

rer e TERN T
N (SR W u Q
‘\.
W

Vo LA

v

£-38-Te8-10
— AOCHESTER PURE WATERS DISTRICT
[’_'E:mv RECORD CIAWING COMBINED SEWER OVERFLOW
T ._“_":‘,E:;:-W’ ASATEMENY PROGRAM
AT S~
. "
= RTINS 8°PUE WPEREPED

8" ITIPCAL

W pvtvivew radl 4 £MO 3 e ﬂ
| ——— e s STATE ~ MT. HOPE

TUNNEL SYSTEM

OVERFLOW OROP LOCATION 15

H o LETTI e L STCET WHERINTY §L 144"
B ram <ama i

- - HPENCER STREST AT LY STEZT
I FTTEND O s T 8
. P o A o :::::" = ::::;'
. i B TE s SECTION @ . - J— = =
L FOR INFORMATION O ¥ Fgamrsie_lmest Tore




fc ALY ISR ar {parx
- - XD, W - Sqraniae vty
. TT E:’ “anrn-n MORFMEA TN K, D
. S, fovxeedios - ,‘MJ_E:“_}“*":“"‘\ i jrvnti 2 5 Tl
X = a3asec ?" oW LX: S : "“ Dl 12 Dle. WM. i
H | - g ,.,Z' - ,__.5' e poar _?&}_ § ! = ‘-",' (&l Y alda b
o= 1 0" o s | A R N
' ) AW A m— A,__‘,__‘ i ..,...533; L \ £ . .
. bl pae - 1 o b JLE W “oem e84 R Efvmas Vi -
o e e NPTy ) / ; , Ve DD A
ks F Y 1 W 6 0% $ 0% T 2emt g, - ;‘z‘a ‘NN :‘ = ol ION O e B
- i _\\ ¢ Al roete H e
| A 4 OETA2 . s Ly :
- . ‘nru-_ﬁ-w”‘ g Jom Vet R L. i —
¥ o o . s g o, , L S P e T IO i
y N e ~-stmagat yen ugew sare R v
. i SRR . : v . S:::‘:::d PN\ 207 o 33
’ [ R A gty P e o R R [o— ,F“’ﬂ' OF iy,
. o ,,,.,-u,,, 3 }..lnmw- Srasimg . %>
: oA ¥l 2 Sl 24 o’ 4 LR 7/
1 3 | =] s on o - t
w ] i REMOVASLECONC. TOP BLAR 1o B s
T e— - - : R me——r—
A 1 BEMFORCEMENT PLAN o ——sy
pS | ! < o LS &
3 S N-‘b—‘.:m o N
¥ !-—- Bochor! Fting st
e 1 o v o - . 'I MONRUE COUNTY. NEW VORK
- ~ s A P THOMAS K, FARY
= { - LY e

[GEY

w Loty Eacnsre
AB208 RO B_LTVE

FrroamiteR, NMmAL BIYRIR hante

N G —
| ——

N ¥ D nwl*-(\ Naserr
foaumt e

LOXiLH, N,  TOmlak EnGindeny

* [on AEesen FRGASLALS CAATMG SEELYR ETAVMION ALUE & KECHY, 1N,

! EREmNG e Sl g
SHEET Q8A. urmﬁ’ Astzugu

-y

MROGRAL WANAGEMENT EONSULTENYS
—

STV/SEXLYY. NTEYRNEON
VALOE b KECHT
enCtasamd « FLANNRAS

&%, L FLAGD

» FAYL ETARET
ADCERSTEN, WY 1evee

DETAIL 4
T

] i

Tmept € a2, e
hd CONSITIHY CHNTINETAS
oL, W YDA 1d36

P0912" e 3

»oay

3 B -

a—__—;;,.__u,...,.u.ymu-n

1 AR

4"] <
t

-

;;,...,,.-
.

e
_. N i
IV YT R

X .
L5

L

o
oS

CESIGU CONRULTANT

—~earn g L IMAPDRLAD ALTIMIT 08 MDA TO Tt

TIATC (DTN Lo AT 1% SeCton
an

[ SL. 3 E'-_'.u.;h.t m

==

’ e i c-aﬁ-us-w
| l i ) nocnssren PURE WATERS DISTRICT
: [ : i MBIED SEWER OVERELOW
SN i< N A R VT e s o eATEMENT FaoGR

P —

Cr
; AS BUILT | spare-mr Hose
“ . TUNNEL SYSTEM
3 NoTes: ¢ e ST MBI Y pRR L e e ;
-2 : it S v v,
E . o gl 1T 0N AL ST B - GaiE i e s o D | 44aati et mem it T OVERFLOW OROP LOCATION 27
. ! o : *SL.. SRR TIE S s e Pk (REVISED}
- - L e 1 O AT SRt 8 otz Wax TEW L ArTamd MILL STRERT CHAXQES TD
{25 Suliy ooy thuwnina M amahaL v uming et i it B A€ by |PEAIIaI e EXISTING FACTORY STREET AESULATOR
3. AT sy ke 1D g ll‘(ml:‘l pr2E i sE, B H llll ROUY ll roll}' € 508" ) 'Mw-{ 341 v eormm Yy
i n_‘.n_-‘wm TS, S0P Aotk it SAL o K 43 8¢ reta vt A"'g":iﬂ}vé"; R W e J g H TR T | a0 Ra
— . TN e T o i ' oo A . : .
, v e a2 A Tl ke : foor. S e
o mu-—-u.u.,y N NI SRS Lady 0% Tk, M, SAgeans, R SUITIN AL P At P — Ty SM-SW.27-T(R!
Fai ]
LE o 3 he . n af 51y 37 1! at
& ' L G— qn—_j hoosn .:u%au;xumx UV - I AN B, &l“uml.;c’lam «ml'l.-"m JLurs ot o e — t B os8
o - i - e St FORMAT WL Y o lsnee
4 - - = FOR WFORMATION ONL d




P R E Y E L L] Lo . -
o.:.tn.!nen.-ue.z:u. - . . B

i T T
egte
S LN S

3
3
3

FIFV e

‘ i
3 T N R SRR
§ st e ST

s mopeed Y
H N .v.,Jv....d“!Ac
i 1

w“
0
P
ln
S i




Appendix D

Conceptual Feasibility Study Cost Analysis



TABLE 1
COST ESTIMATE - SOIL REMEDIATION
ALTERNATIVE 3: CAPPING AND SVE
FEASIBILITY STUDY (FORMER RAECO PRODUCTS)

ITEM QUANTITY | UNIT COST($) | UNIT | COST(2009 $)
CAPITAL COST
A |Direct Capital Cost
1 |Site Preparation
a. Contractor mobilization/demobilization 1 10,000 LS 10,000
b. Utility clearance 1 4,000 LS 4,000
c. Construction of staging area/ truck wash 1 3,000 LS 3,000
d. Site access restrictions 1 5,000 LS 5,000
e. Survey 30 1,200 Day 36,000
2 |Capping
a. Re-grading of the sub grade/Landscaping 4200 2 SY 8,400
b. Removal of 1' of surface soil near buildings and curb cuts 1000 30 CYy 30,000
c. Residual debris/material disposal 1 5,000 LS 5,000
d. Asphalt fill (4-inches base and 2-inches top soil) 2400 40 CY 96,000
e. Gravel/DGA (6-inches) 2400 36 CY 87,516
f.  Erosion control measures/Storm water management 2000 7 LF 14,000
g. Site restoration 1 5,000 LS 5,000
h. Storm water infrastructure design and implementation 1 20,000 LS 20,000
3 |SVE
a. Pilot test for SVE system 1 30,000 LS 30,000
b. Air permit for effluent release 1 5,000 LS 5,000
c. Drilling and installation of vapor extraction wells 80 125 FT 10,000
d. Drilling and installation monitoring points 20 500 EA 10,000
e. Subsurface piping, excavation and installation 600 35 LF 21,000
f.  Asphalt removal, disposal and restoration 600 21 LF 12,600
g. Central treatment unit and building (10'x10') set up 1 10,000 LS 10,000
h. Blower and SVE system equipment set up 1 30,000 LS 30,000
i. Vapor system treatment installation 1 7,500 EA 7,500
j.- Utility Setup 1 5,000 LS 5,000
k. System Start-up 1 5,000 LS 5,000
4 | Health & Safety/Inspection Items
a. Health & Safety (Field crew and supplies, HASP,
prep H&S documents and implement plan) 1 15,000 LS 15,000
b. Air monitoring/ Dust control (Perimeter monitoring, CAMP) 1 12,000 LS 12,000
c. PPE and other H&S equipment rental 1 5,000 LS 5,000
5 |Institutional Controls (Land use controls/deed restrictions, site mgmt plan) 1 50,000 LS 50,000
6 |Construction management 3 12,000 Month 36,000
Total Direct Costs 588,016
B |Indirect Cost
1 | Engineering and Design@15% 88,202
2 |Legal and Administrative@10% 58,802
3 |Contingency @25% 147,004
Total Indirect Costs 294,008
TOTAL CAPITAL COST 882,025




TABLE 1

COST ESTIMATE - SOIL REMEDIATION
ALTERNATIVE 3: CAPPING AND SVE
FEASIBILITY STUDY (FORMER RAECO PRODUCTS)

ITEM QUANTITY| UNIT COST($) | UNIT | COST(2009 $)

ANNUAL O&M COST

A |Capping

1 [Site inspections/ Reporting (Semi-annually) 2 1,200 EA 2,400

2 |Annual maintenance/ repair 1 20,000 LS 20,000

B |SVE system (5 yr duration assumed)

1 |Electricity (blower, lighting and controls) 30000 0.15 KWH 4,500

2 {Maintenance contract 1 20,000 LS 20,000

3 [Condensate disposal (Nonhazardous) 500 3 GAL 1,500

4 (Vapor treatment O&M (GAC + Vinyl Chloride Control) 1 4,000 LS 4,000

5 |Monitoring/ Reporting 1 5,000 LS 5,000
ADDITIONAL COSTS FOR YEAR 5§

6 [System decommissioning/ well abandonment 1 10,000 LS 10,000

7 |Confirmatory sampling/ evaluation/ reporting 1 20,000 LS 20,000
ANNUAL COST FOR YEAR 1-5 57,400
ANNUAL COST FOR YEAR 6-30 22,400
ADDITIONAL COSTS FOR YEAR § 30,000
PRESENT WORTH OF COSTS

A |O&M Cost (30 years duration, 5% discount rate) 519,380

B |Total Capital Costs 882,025
TOTAL PRESENT WORTH 1,401,405
TOTAL APPROXIMATE PRESENT WORTH FOR CAPPING 875,218
TOTAL APPROXIMATE PRESENT WORTH FOR SVE 526,187

Note:

1. No underground utility survey was performed

2. The existing fence on site will be used and a gate will be built for site restriction

3. Three feet trench for the removal of one foot surface soil near buildings and curb cuts

4. Tt is assumed that there will be no significant soil disposal required to install an asphalt cap at the site.
5. Total present worths for capping and SVE are approximate.
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Details of Soil Remediation Alternative 3
Capping and Soil Vapor Extraction

a. Capping
b. Soil Vapor Extraction (SVE)

Capping:
Capping Area : 14,000 sq. yd
Re-grading : 30% of total area
Pilot Testing:
Consider 4 locations for the pilot test
Each location : 2 step tests and 1 long duration test
Each location : 1 or 2 days effects
Total duration including mob/demob. : 2 weeks
- Equipment rental: $5000 / week : $10,000
- Field labor and technical support : $15,000
- Vehicle rentals, personal protection
- Equipment and mics. expenses : $5000
Total costs : $30,000
Extraction Wells:
Quantity of Wells : 4
Depth of Wells : 20 ft (boring log)
Diameter of Wells : 4 in

Monitoring Points:

Quantity of Wells : 20

Depth of Wells : 10 ft

Diameter of Wells : lin

Piping:

Total Length of Pipeline: 600 ft

Diameter of Pipeline 4in

Equipment shed : $100 per sq. ft
Construction Management:

Superintendent @50% : 1 ($8,000/month)
Support Technician : 1 ($4,000/month)

Total including other office support, say $15,000/month.
Duration of work : 3 months



TABLE 2
COST ESTIMATE - SOIL REMEDIATION
ALTERNATIVE 6: CAPPING, SVE AND PRODUCT SOIL EXCAVATION
FEASIBILITY STUDY (FORMER RAECO PRODUCTS)

ITEM QUANTITY |UNIT COST($)| UNIT | COST(2009 $)
CAPITAL COST
A |Direct Capital Cost
1 |Site Preparation
a. Contractor mobilization/demobilization 1 10,000 LS 10,000
b. Utility clearance 1 4,000 LS 4,000
¢. Construction of staging and load out area/ truck wash 1 7,000 LS 7,000
d. Site access restrictions ' 1 5,000 LS 5,000
e. Surveying 30 1,200 Day 36,000
2 |Capping
a. Re-grading of the sub grade/Landscaping 4200 2 SY 8,400
b. Removal of 1’ of surface soil near buildings and curb cuts 1000 30 CY 30,000
¢. Residual debris/material disposal 1 5,000 LS 5,000
d. Asphalt fill (4-inches base and 2-inches top soil) 2400 40 CY 96,000
e. Gravel/DGA (6-inches) 2400 36 CY 87,516
f. Erosion control measures/Storm water management 2000 7 LF 14,000
g. Site restoration 1 5,000 LS 5,000
h. Storm water infrastructure design and implementation 1 20,000 LS 20,000
3 |SVE
a. Pilot test for SVE system 1 30,000 LS 30,000
b. Air permit for effluent release 1 5,000 LS 5,000
c¢. Drilling and installation of vapor extraction wells 80 125 FT 10,000
d. Drilling and installation monitoring points 20 500 EA 10,000
e. Subsurface piping, excavation and installation 600 35 LF 21,000
f.  Asphalt removal, disposal and restoration 600 21 LF 12,600
g. Central treatment unit and building (10'x10') set up 1 10,000 LS 10,000
h. Blower and SVE system equipment set up 1 30,000 LS 30,000
i.  Vapor system treatment installation 1 7,500 EA 7,500
j. Utility Setup 1 5,000 LS 5,000
k. System Startup 1 5,000 LS 5,000
4 |Product Soil Excavation
a. Delineation 1 10,000 LS 10,000
b. Excavation 2900 35 CY 101,500
c. Confirmatory Waste Sampling 6 1,400 EA 8,400
d. Transportation and disposal of contaminated soil (hazardous) 450 250 Ton 112,500
e. Transportation and disposal of contaminated soil (non-hazardous) 3900 80 Ton 312,000
f. Backfill and compaction
(purchase, transport, compact backfill material) 2900 15 CY 43,500
g. Securing excavation areas 1 5,000 LS 5,000
h. Construction water handling and disposal 1 50,000 LS 50,000
i.  Site restoration 1 5,000 LS 5,000
j. Water management (frac tanks, vac truck) 1 10,000 LS 10,000
5 | Health & Safety/Inspection Items
a. Health & Safety (Field crew and supplies, HASP,
prep H&S documents and implement plan) 1 15,000 LS 15,000
b. Air monitoring/ Dust control (Perimeter monitoring, CAMP) 1 12,000 LS 12,000
¢. PPE and other H&S equipment rental 1 5,000 LS 5,000
6 |Institutional Controls (Land use controls/deed restrictions, site mgmt plan) 1 30,000 LS 30,000




TABLE 2

COST ESTIMATE - SOIL REMEDIATION
ALTERNATIVE 6: CAPPING, SVE AND PRODUCT SOIL EXCAVATION
FEASIBILITY STUDY (FORMER RAECO PRODUCTS)

ITEM QUANTITY |UNIT COST($)] UNIT | COST(2009 $)

7 |Construction management 5 12,000 Month 60,000
Total Direct Costs o 1,253,916

B (Indirect Cost

1 | Engineering and Design@15% 188,087

2 |Legal and Administrative@10% 125,392

3 [Contingency @25% 313,479
Total Indirect Costs 626,958
TOTAL CAPITAL COST 1,880,875
ANNUAL O&M COST

A |Capping

1 [Site inspections/ Reporting (Semi-annually) 2 1,200 EA 2,400

2 |Annual maintenance/ repair 1 20,000 LS 20,000

B |SVE system (3 yr duration assumed)

1 [Electricity (blower, lighting and controls) 30000 0.15 KWH 4,500

2 |Maintenance contract 1 20,000 LS 20,000

3 |Condensate disposal (Nonhazardous) 500 3 GAL 1,500

4 |Vapor treatment O&M (GAC + Vinyl Chloride Control) 1 4,000 LS 4,000

5 |Monitoring/ Reporting 1 5,000 LS 5,000
ADDITIONAL COSTS FOR YEAR 3

6 |System decommissioning/ well abandonment 1 10,000 LS 10,000

7 |Confirmatory sampling/ evaluation/ reporting 1 20,000 LS 20,000
ANNUAL COST FOR YEAR 1-3 57,400
ANNUAL COST FOR YEAR 4-30 22,400
ADDITIONAL COSTS FOR YEAR 3 30,000
PRESENT WORTH OF COSTS

A [O&M Cost (30 years duration, 5% discount rate) 465,572

B |Total Capital Costs 1,880,875
TOTAL PRESENT WORTH 2,346,446
TOTAL APPROXIMATE PRESENT WORTH FOR CAPPING 835,218
TOTAL APPROXIMATE PRESENT WORTH FOR SVE 432,379
TOTAL APPROXIMATE PRESENT WORTH FOR PRODUCT EXCAVATION 1,078,850

Note:

1. No underground utility survey was performed

2. The existing fence on site will be used and a gate will be built for site restriction

3. Three feet trench for the removal of one foot surface soil near buildings and curb cuts
4. It is assumed that there will be no significant soil disposal required to install an asphalt cap at the site.
5. Total present worths for capping, SVE and product excation are approximate.
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Details of Soil Remediation Alternative 6
Capping, Soil Vapor Extraction and Product Soil Excavation
a. Capping

b. Soil Vapor Extraction (SVE)
c. Soil Excavation

Capping:
Capping Area : 14,000 sq. yd
Re-grading : 30% of total area
Pilot Testing:
Consider 4 locations for the pilot test
Each location : 2 step tests and 1 long duration test
Each location : 1 or 2 days effects
Total duration including mob/demob. : 2 weeks
- Equipment rental: $5000 / week : $10,000
- Field labor and technical support : $15,000
- Vehicle rentals, personal protection
- Equipment and mics. expenses : $5000
Total costs : $30,000
Extraction Wells:
Quantity of Wells : 4
Depth of Wells : 20 ft (boring log)
Diameter of Wells : 4in

Menitoring Points:

Quantity of Wells : 20

Depth of Wells : 10 f

Diameter of Wells : lin

Piping:

Total Length of Pipeline: 600 ft

Diameter of Pipeline 4in

Equipment shed : $100 per sq. ft

Soil Excavation:

Delineation : The excavation area and volume is already defined. A lump sum
$10,000 is budgeted for possible delineation on site.

Excavation volume : 2900 cu. Yd

Hazardous waste : Say 10% of the total volume
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Construction Management:

Superintendent @50% : 1 ($8,000/month)
Support Technician : 1 ($4,000/month)

Total including other office support, say $15,000/ month.
Duration of work : 5 months



TABLE 3

COST ESTIMATE - SOIL REMEDIATION
ALTERNATIVE 7: CAPPING AND PRODUCT/VOC SOIL EXCAVATION
FEASIBILITY STUDY (FORMER RAECO PRODUCTS)

ITEM QUANTITY | UNIT COST($)| UNIT | COST(2009 $)
CAPITAL COST
A |Direct Capital Cost
1 |Site Preparation
a. Contractor mobilization/demobilization 1 10,000 LS 10,000
b. Utility clearance 1 4,000 LS 4,000
c. Construction of staging and load out area/ truck wash 1 9,000 LS 9,000
d. Site access restrictions 1 5,000 LS 5,000
e. Surveying 30 1,200 Day 36,000
2 |Capping
a. Re-grading of the sub grade/Landscaping 3400 2 SY 6,800
b. Removal of 1’ of surface soil near buildings and curb cuts 1000 30 CY 30,000
c. Residual debris/material disposal 1 5,000 LS 5,000
d. Asphalt fill (4-inches base and 2-inches top soil) 2000 40 CY 80,000
e. Gravel/DGA (6-inches) 2000 36 CY 72,930
f.  Erosion control measures/Storm water management 1600 7 LF 11,200
g. Site restoration 1 5,000 LS 5,000
h. Storm water infrastructure design and implementation 1 20,000 LS 20,000
3 |Product/ VOC Soil Excavation
a. Delineation 1 30,000 LS 30,000
b. Excavation 6000 35 CY 210,000
c. Confirmatory Waste Sampling 2 1,400 EA 2,800
d. Transportation and disposal of contaminated soil (hazardous) 900 250 Ton 225,000
e. Transportation and disposal of contaminated soil (non-hazardous) 8100 80 Ton 648,000
f. Backfill and compaction
(purchase, transport, compact backfill material) 5300 10 CY 53,000
g. Securing excavation areas 1 5,000 LS 5,000
h. Post excavation soil sampling (VOC only) 25 900 EA 22,500
i. Construction water handling and disposal 1 50,000 LS 50,000
j- Site restoration 1 5,000 LS 5,000
k. Water management (frac tanks, vac truck) 1 10,000 LS 10,000
4 | Health & Safety/Inspection Items
a. Health & Safety (Field crew and supplies, HASP,
prep H&S documents and implement plan) 1 15,000 LS 15,000
b. Air monitoring/ Dust control (Perimeter monitoring, CAMP) 1 12,000 LS 12,000
¢. PPE and other H&S equipment rental 1 5,000 LS 5,000
5 |Institutional Controls (Land use controls/deed restrictions, site mgmt plan) 1 30,000 LS 30,000
6 |Construction management 5 12,000 Month 60,000
Total Direct Costs 1,678,230
B |Indirect Cost
1 | Engineering and Design@15% 251,735
2 |Legal and Administrative@10% 167,823
3 |Contingency @25% 419,558
Total Indirect Costs 839,115
TOTAL CAPITAL COST 2,517,346




TABLE 3

COST ESTIMATE - SOIL REMEDIATION
ALTERNATIVE 7: CAPPING AND PRODUCT/VOC SOIL EXCAVATION
FEASIBILITY STUDY (FORMER RAECO PRODUCTS)

ITEM QUANTITY|UNIT COST($)| UNIT | COST(2009 $)

ANNUAL O&M COST

A |Capping

1 |Site inspections/ Reporting (Semi-annually) 2 1,200 EA 2,400

2 |Annual maintenance/ repair 1 20,000 LS 20,000
TOTAL ANNUAL O&M COST 22,400
PRESENT WORTH OF COSTS

A |O&M Cost (30 years duration, 5% discount rate) 344,343

B [Total Capital Costs 2,517,346
TOTAL PRESENT WORTH 2,861,688
TOTAL APPROXIMATE PRESENT WORTH FOR CAPPING 830,238
TOTAL APPROXIMATE PRESENT WORTH FOR PRODUCT/VOC EXCAVATION 2,031,450

Note:
1. No underground utility survey was performed

2. The existing fence on site will be used and a gate will be built for site restriction

3. Three feet trench for the removal of one foot surface soil near buildings and curb cuts
4. It is assumed that there will be no significant soil disposal required to install an asphalt cap at the site.
5. Total present worths for capping and product/voc excation are approximate.
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Details of Soil Remediation Alternative 7
Capping, Product and VOC Soeil Excavation

a. Capping
b. Soil Excavation

Capping:

Capping Area : 12,000 sq. yd

Re-grading : 30% of total area

Soil Excavation:

Delineation : The excavation area and volume is already defined. A lump sum
$30,000 is budgeted for possible delineation on site.

Excavation volume : 6000 cu. Yd

Hazardous waste : Say 10% of the total volume

Construction Management:

Superintendent @50% : 1 ($8,000/month)
Support Technician : 1 ($4,000/month)

Total including other office support, say $15,000/ month.
Duration of work : 5 months



TABLE 4

COST ESTIMATE - SOIL REMEDIATION
ALTERNATIVE 8: UNRESTRICTED SITE USE / PRE-DISPOSAL CONDITIONS
FEASIBILITY STUDY (FORMER RAECO PRODUCTS)

ITEM QUANTITY |UNIT COST($)| UNIT | COST(2009 $)
CAPITAL COST
A |Direct Capital Cost
1 |Site Preparation
a. Contractor mobilization/demobilization 1 10,000 LS 10,000
b. Utility clearance 1 4,000 LS 4,000
c. Construction of staging and load out area/ truck wash 1 9,000 LS 9,000
d. Site access restrictions 1 5,000 LS 5,000
e. Surveying 30 1,200 Day 36,000
2 |Soil Excavation
a. Soil staging areas i 10,000 LS 10,000
b. Excavation 94000 35 CY 3,290,000
c. Confirmatory Waste Sampling 2 1,400 EA 2,800
d. Transportation and disposal of contaminated soil (hazardous) 14100 250 Ton 3,525,000
e. Transportation and disposal of contaminated soil (non-hazardous) 127000 80 Ton 10,160,000
f.  Backfill and compaction
(purchase, transport, compact backfill material) 94000 10 CYy 940,000
g. Securing excavation areas 1 15,000 LS 15,000
h. Sheeting around 3 sides of site perimeter 24000 13 SF 312,000
i. Construction water handling and disposal 1 500,000 LS 500,000
j-  Site restoration 1 50,000 LS 50,000
k. Water management (frac tanks, vac truck) 1 100,000 LS 100,000
1. Building demolition (4 buildings) 1 200,000 LS 200,000
4 | Health & Safety/Inspection Items
a. Health & Safety (Field crew and supplies, HASP,
prep H&S documents and implement plan) 1 15,000 LS 15,000
b. Air monitoring/ Dust control (Perimeter monitoring, CAMP) 1 12,000 LS 12,000
c. PPE and other H&S equipment rental 1 5,000 LS 5,000
5 |Construction management 5 12,000 Month 60,000
Total Direct Costs 19,260,800
B |Indirect Cost
1 | Engineering and Design@15% 2,889,120
2 | Legal and Administrative@10% 1,926,080
3 |Contingency @25% 4,815,200
Total Indirect Costs 9,630,400
TOTAL CAPITAL COST 28,891,200




TABLE 4

COST ESTIMATE - SOIL REMEDIATION
ALTERNATIVE 8: UNRESTRICTED SITE USE / PRE-DISPOSAL CONDITIONS
FEASIBILITY STUDY (FORMER RAECO PRODUCTS)

ITEM QUANTITY |UNIT COST($)] UNIT | COST(2009 $)
ANNUAL O&M COST
TOTAL ANNUAL O&M COST 0
PRESENT WORTH OF COSTS
Total Capital Costs 28,891,200
TOTAL PRESENT WORTH 28,891,200
Note:

1. No underground utility survey was performed

2. The existing fence on site will be used and a gate will be built for site restriction
3. Three feet trench for the removal of one foot surface soil near buildings and curb cuts
4.t is assumed that there will be no significant soil disposal required to install an asphalt cap at the site.
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Details of Soil Remediation Alternative 8
Unrestricted Site Use / Pre-Disposal Conditions
a. Soil Excavation

Soil Excavation:

Delineation : The excavation area and volume is already defined. A lump sum
$30,000 is budgeted for possible delineation on site.

Excavation volume : 94000 cu. Yd

Hazardous waste : Say 10% of the total volume

Construction Management:

Superintendent @50% : 1 ($8,000/month)
Support Technician : 1 ($4,000/month)

Total including other office support, say $15,000/ month.
Duration of work : 5 months



TABLE 5

COST ESTIMATE - GROUNDWATER REMEDIATION
ALTERNATIVE 3: CAPPING AND LTM
FEASIBILITY STUDY (FORMER RAECO PRODUCTS)

ITEM QUANTITY | UNIT COST($)| UNIT | COST(2009 $)
CAPITAL COST
A [Direct Capital Cost
1 |Site Preparation
a. Contractor mobilization/demobilization 1 10,000 LS 10,000
b. Utility clearance 1 4,000 LS 4,000
c. Construction of staging area/ truck wash 1 3,000 LS 3,000
d. Site access restrictions 1 5,000 LS 5,000
e. Surveying 30 1,200 Day 36,000
2 |Capping
a. Re-grading of the sub grade/Landscaping 4200 2 SY 8,400
b. Removal of 1’ of surface soil near buildings and curb cuts 1000 30 CY 30,000
c. Residual debris/material disposal 1 5,000 LS 5,000
d. Asphalt fill (4-inches base and 2-inches top soil) 2400 40 CY 96,000
e. Gravel/DGA (6-inches) 2400 36 CcY 87,516
f.  Erosion contro] measures/Storm water management 2000 7 LF 14,000
g. Site restoration 1 5,000 LS 5,000
h. Storm water infrastructure design and implementation 1 20,000 LS 20,000
3 |[LT™M
a. Install groundwater monitoring wells (5 wells, 40ft depth) 200 125 LF 25,000
4 | Health & Safety/Inspection Items
a. Health & Safety (Field crew and supplies, HASP,
prep H&S documents and implement plan) 1 15,000 LS 15,000
b. Air monitoring/ Dust control (Perimeter monitoring, CAMP) 1 12,000 LS 12,000
c. PPE and other H&S equipment rental 1 5,000 LS 5,000
5 |Institutional Controls (Land use controls/deed restrictions, site mgmt plan) 1 40,000 LS 40,000
6 |Construction management 3 12,000 Month 36,000
Total Direct Costs 456,916
B |Indirect Cost
1 | Engineering and Design@15% 68,537
2 | Legal and Administrative@10% 45,692
3 |Contingency @25% 114,229
Total Indirect Costs 228,458
TOTAL CAPITAL COST 685,375




TABLE 5

COST ESTIMATE - GROUNDWATER REMEDIATION

ALTERNATIVE 3: CAPPING AND LTM

FEASIBILITY STUDY (FORMER RAECO PRODUCTS)

ITEM QUANTITY | UNIT COST($)] UNIT [ COST(2009 $)

ANNUAL O&M COST

A |Capping

1 [Site inspections/ Reporting (Semi-annually) 2 1,200 EA 2,400

2 |Annual maintenance/ repair 1 20,000 LS 20,000

B |[LTM

1 |Groundwater sampling and lab test for VOC and metals (Quarterly for 2 years) 60 800 EA 48,000

2 |Annual testing of VOC and metals for years 3 through 30 15 800 EA 12,000

3 [Sample collection and monitoring well maintenance 1 5,000 LS 5,000

4 |Reporting/ Database management 1 10,000 LS 10,000
ANNUAL COST FOR YEAR 1-2 85,400
ANNUAL COST FOR YEAR 3-30 49,400
PRESENT WORTH OF COSTS

A |O&M Cost (30 years duration, 5% discount rate) 826,338

B [Total Capital Costs 685,375
TOTAL PRESENT WORTH 1,511,713
TOTAL APPROXIMATE PRESENT WORTH FOR CAPPING 967,318
TOTAL APPROXIMATE PRESENT WORTH FOR LTM 544,395

Note:

1. No underground utility survey was performed

2. The existing fence on site will be used and a gate will be built for site restriction
3. Three feet trench for the removal of one foot surface soil near buildings and curb cuts
4. It is assumed that there will be no significant soil disposal required to install an asphalt cap at the site.

5. QC includes 1 Trip Blank/day(VOC only), 1 Field Blank, 1 Field Duplicate, 1 Matrix Spike , 1 Matrix Spike Duplicate

6. Ten monitoring wells exist
7. Total present worths for capping and LTM are approximate.
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Details of Groundwater Remediation Alternative 3

Capping and Long Term Monitoring (LTM)

a. Capping

b. LTM
Capping:
Capping Area : 14,000 sq. yd
Re-grading : 30% of total area

Groundwater Monitoring Wells:

Quantity of Wells : 5
Depth of Wells : 40 ft
Diameter of Wells : 4in

Long Term Monitoring Program:
Quantity of Wells : 15
Frequency : Quarterly for year 1-2
Annually for year 3-30
QA/QC requirement 1 Trip Blank,
1 Field Blank
1 Field Duplicate
1 Matrix Spike
1 Matrix Spike Duplicate

Construction Management:

Superintendent @50% : 1 ($8,000/month)
Support Technician : 1 ($4,000/month)

Total including other office support, say $15,000/ month.
Duration of work : 3 months



TABLE 6

COST ESTIMATE - GROUNDWATER REMEDIATION
ALTERNATIVE 4: CAPPING, DUAL PHASE EXTRACTION AND LTM
FEASIBILITY STUDY (FORMER RAECO PRODUCTS)

ITEM QUANTITY |UNIT COST($)| UNIT | COST(2009 $)
CAPITAL COST
Direct Capital Cost
Site Preparation
a. Contractor mobilization/demobilization 1 10,000 LS 10,000
b. Utility clearance 1 4,000 LS 4,000
c. Construction of staging area/ truck wash 1 5,000 LS 5,000
d. Site access restrictions 1 5,000 LS 5,000
e. Surveying 30 1,200 Day 36,000
Capping
a. Re-grading of the sub grade/Landscaping 4200 2 SY 8,400
b. Removal of 1' of surface soil near buildings and curb cuts 1000 30 CY 30,000
c. Residual debris/material disposal 1 5,000 LS 5,000
d. Asphalt fill (4-inches base and 2-inches top soil) 2400 40 CYy 96,000
e. Gravel/DGA (6-inches) 2400 36 CcY 87,516
f.  Erosion control measures/Storm water management 2000 7 LF 14,000
g. Site restoration 1 5,000 LS 5,000
h. Storm water infrastructure design and implementation 1 20,000 LS 20,000
a. Install groundwater monitoring wells (5 wells, 40ft depth) 200 125 LF 25,000
Dual Phase Extraction
a. Pilot test for DPE system 1 30,000 LS 30,000
c. Air permit for effluent release 1 5,000 LS 5,000
d. Extraction (5 wells) and injection well installation 200 125 FT 25,000
e. Treatment building (10x15") 1 15,000 LS 15,000
f.  Asphalt Removal, disposal and restoration 700 21 LF 14,700
g. Subsurface piping installation 700 35 LF 24,500
h. Liquid phase GAC and vapor phase treatment unit set up 1 7,500 EA 7,500
i. Blower and DPE system equipment set up 1 30,000 LS 30,000
j-  System Start-up 1 5,000 LS 5,000
Health & Safety/Inspection Items
a. Health & Safety (Field crew and supplies, HASP,
prep H&S documents and implement plan) 1 15,000 LS 15,000
b. Air monitoring/ Dust control (Perimeter monitoring, CAMP) 1 12,000 LS 12,000
c. PPE and other H&S equipment rental 1 5,000 LS 5,000
Institutional Controls (Land use controls/deed restrictions, site mgmt plan) 1 30,000 LS 30,000
Construction management 5 12,000 Month 60,000
Total Direct Costs 629,616




TABLE 6

COST ESTIMATE - GROUNDWATER REMEDIATION
ALTERNATIVE 4: CAPPING, DUAL PHASE EXTRACTION AND LTM
FEASIBILITY STUDY (FORMER RAECO PRODUCTS)

ITEM QUANTITY | UNIT COST($)| UNIT | COST(2009 $)

B |Indirect Cost

1 | Engineering and Design@15% 94,442

2 | Legal and Administrative@10% 62,962

3 |Contingency @25% 157,404
Total Indirect Costs 314,808
TOTAL CAPITAL COST 944,425
ANNUAL O&M COST

A [Capping

1 [Site inspections/ Reporting (Semi-annually) 2 1,200 EA 2,400

2 |Annual maintenance/ repair 1 20,000 LS 20,000

B |LTM

1 |Groundwater sampling and lab test for VOC and metals (Quarterly for 2 years) 60 800 EA 48,000

2 |Annual testing of VOC and metals for years 3 through 30 15 800 EA 12,000

3 |Sample collection and monitoring well maintenance 1 5,000 LS 5,000

4 |Reporting/ Database management 1 10,000 LS 10,000

C |Dual Phase Extraction (4 yr duration assumed)

1 |Electricity (blower, lighting and controls) 50000 0.15 KWH 7,500

2 |Maintenance contract 1 25,000 LS 25,000

3 |Condensate disposal (Nonhazardous) 1500 3 GAL 4,500

4 |Vapor treatment O&M (GAC + Vinyl Chloride Control) 1 4,000 LS 4,000

5 |Sampling (effluent, disposal etc.) 1 10,000 LS 10,000

6 |Reporting 1 5,000 LS 5,000
ADDITIONAL COSTS FOR YEAR 4

7 |System decommissioning/ well abandonment 1 15,000 LS 15,000

8 |Confirmatory sampling/ evaluation/ reporting 1 30,000 LS 30,000
ANNUAL COST FOR YEAR 1-2 141,400
ANNUAL COST FOR YEAR 3-4 105,400
ANNUAL COST FOR YEAR 5-30 49,400
ADDITIONAL COSTS FOR YEAR 4 45,000
PRESENT WORTH OF COSTS

A |O&M Cost (30 years duration, 5% discount rate) 1,061,933

B |Total Capital Costs 944,425
TOTAL PRESENT WORTH 2,006,357
TOTAL APPROXIMATE PRESENT WORTH FOR CAPPING 866,068
TOTAL APPROXIMATE PRESENT WORTH FOR DPE 593,495
TOTAL APPROXIMATE PRESENT WORTH FOR LTM 546,795

Note:
1. No underground utility survey was performed

2. The existing fence on site will be used and a gate will be built for site restriction
3. Three feet trench for the removal of one foot surface soil near buildings and curb cuts
4.1t is assumed that there will be no significant soil disposal required to install an asphalt cap at the site.

5. QC includes 1 Trip Blank/day(VOC only), 1 Field Blank, 1 Field Duplicate, 1 Matrix Spike , 1 Matrix Spike Duplicate

6. Ten monitoring wells exist
7. Total present worths for capping, DPE and LTM are approximate.
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Details of Groundwater Remediation Alternative 4

Capping, LTM and Dual Phase Extraction (DPE)

a. Capping

b. LTM

¢. DPE
Capping:
Capping Area : 14,000 sq. yd
Re-grading : 30% of total area

Groundwater Monitoring Wells:

Quantity of Wells : 5
Depth of Wells : 40 ft
Diameter of Wells : 41in

Long Term Monitoring Program:

Quantity of Wells : 15
Frequency : Quarterly for year 1-2
Annually for year 3-30
QA/QC requirement 1 Trip Blank,
1 Field Blank

1 Field Duplicate
1 Matrix Spike
1 Matrix Spike Duplicate

Pilot Testing:

Consider 4 locations for the pilot test

Each location : 2 step tests and 1 long duration test
Each location : 1 or 2 days effects

Total duration including mob/demob. : 2 weeks

- Equipment rental: $5000 / week : $10,000
- Field labor and technical support : $15,000
- Vehicle rentals, personal protection

- Equipment and mics. expenses : $5000

Total costs : $30,000

Extraction Wells:

Quantity of Wells : 5
Depth of Wells : 40 ft
Diameter of Wells : 4in
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Piping:

Total Length of Pipeline: 700 ft

Diameter of Pipeline 4in

Equipment shed : $100 per sq. ft
Construction Management:

Superintendent @50% : 1 ($8,000/month)
Support Technician : 1 ($4,000/month)

Total including other office support, say $15,000/ month.
Duration of work : 5 months





