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Section 1
introduction

The Remedial Investigation/Feasibility Study (RI/FS) Work Assignment (D002925-4) for the
Swivelier Company, Inc. (Swivelier) site, located in the Village of Nanuet, Clarkstown Township,
Rockland County, New York, was authorized by the New York State Department of
Environmental Conservation (NYSDEC), under the State Superfund Standby Contract (S55C).
The Work Assignment, and NYSDEC authorization for the expenditure of work plan
development cost funds, was assigned to Camp Dresser & McKee (CDM) in a letter received on
December 6, 1993 (NYSDEC 1993).

This document is the Swivelier site RI/FS draft work plan, the first deliverable to the NYSDEC
under the work assignment (NYSDEC 1993). Corresponding documents under separate cover
are the Swivelier site RI/FS draft Site Operations Plan/Quality Assurance Project Plan
(SOP/QAPP) (CDM 1994a), which includes a draft site Health and Safety Plan (HASP), and draft
Minority Owned Business Enterprise/Woman Owned Business Enterprise (MBE/WBE)
Utilization Plan (CDM 1994b).

1.1 Site Background and History

The following sections provide a description of the Swivelier site.

1.1.1 Site Location, Ownership, and Use

The Swivelier site is located at 33 Route 304 in the Village of Nanuet, Clarkstown Township,
Rockland County, New York. The site is bounded on the north by Demarest Mill Road, on the
south by West Nyack Road, on the east by Route 304, and on the west by a scrap metal facility
(see Figures 1-1 and 1-2). It encompasses approximately 10 acres of land and includes a one
story masonry and metal frame building, with no basement. The building is surrounded by a
paved parking lot (Subsurface Investigations 1993). The site building was constructed in 1956;
land use prior to 1956 is unknown by CDM.

Swivelier is owned by Nathan R. Schwartz and is currently operated by Michael 1. Schwartz,
President of Swivelier. A portion of the site building is tenant-leased. In 1993, Swivelier leased
to an automobile parts sales and distribution outlet, billiards hall, video outlet, clothing store
(retail, office, and warehouse), limousine service (office), and dance studio. Swivelier utilizes a
portion of the site building for the assembly, manufacture, warehousing, and distribution of
lighting fixtures (Subsurface Investigations 1993).

1.1.2 Site History

As previously mentioned, the Swivelier site building was constructed in 1956. The site has been
serviced by public water and electric since 1956. In the past the site building was heated using
No. 2 fuel oil; however, the building is currently heated by natural gas (Subsurface
Investigations 1993).
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Figure 1-1
Site Location Map

Swivelier Site ~ Nanuet, New York

New York
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Section 1
Introduction

The Swivelier site is an active site. Swivelier operations consist of the assembly of pre-
manufactured and manufactured lighting components. Premanufactured lighting components
are delivered to the site where they are assembled for sale and distribution. On-site manufactur-
ing of lighting components includes drilling, welding, tapping, and milling prior to assembly. In
addition, four underground storage tanks (USTs) and three above-ground storage tanks (ASTs)
were located and utilized at the site (see Table 1-1). The location of each UST/AST is shown on
Figure 1-2.

Table 1-1
Description of Site Underground and Above-Ground Storage Tanks
UST/AST No. | Capacity (gals) Contents Type Date Removed

1 4,000 Diesel UST 1987

2 1,500 Xylol UsT 1986

3 7,500 Fuel Oil UST 1987

4 7,500 Fuel Oil UST 1987

5 500 Xylol AST Unknown

6 500 Xylol AST Unknown

7 500 Trichloroethene AST 1980

Source: Subsurface Investigations, 1983.

From 1956 to 1958, all site sanitary wastewaters were discharged to an on-site leachfield (see
Figure 1-2). All non-contact process wash and cooling waters, as well as wastewaters from the
building floor drain system, were discharged (through an underground pipe) to the drainage
ditch in the western portion of the site (see Figure 1-2); these wastewaters were reportedly never
discharged to the leachfield. In 1958, reportedly, the site was connected to the municipal sewer
system and all sanitary discharges to the leachfield ceased. The building floor drain system was
also connected to the municipal sewer system in 1958 (Subsurface Investigations 1993).

To remove residual oils, manufactured components were degreased with trichleroethene (TCE)
from a steam heated vapor degreaser (with a heat exchanger), which was supplied with TCE by
a nearby AST through above-ground piping (see Table 1-1 and Figure 1-2) . Cooling waters
from the heat exchanger were discharged to the floor drain system. Degreased components were
then oven dried (Swivelier 1992; Subsurface Investigations 1993). Emissions were regulated
under permit.

In 1979, the Rockland County Department of Health (RCDH) received a complaint from a local
resident citing discolored water flowing in the drainage ditch at the Swivelier site.
Subsequently, in December 1979, the Spring Valley Water Company collected a sample of the
Swivelier pipe discharge waters and a surface water sample downgradient of the discharge
outfall. Analytical results for the outfall pipe and surface water samples indicated a total
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volatile organic compound (VOC) level of 14,425 and 8,962 micrograms per liter (pg/L),
respectively, including detected concentrations of TCE, tetrachloroethene (PCE), and methylene
chloride. The primary constituent detected in both samples was TCE (Spring Valley Water
Company 1980; RCDH 1980a; NYSDEC 1993).

Analytical results for followup sampling of the discharge outfall, and surface waters and
sediment downgradient of the outfall, in January 1980, also indicated elevated total VOC
concentrations levels (Subsurface Investigations 1993; NYSDEC 1993). Also in January 1980, the
RCDH notified Swivelier that the discharge of cooling water from a vapor degreaser requires a
State Pollutant Discharge Elimination System (SPDES) permit and that Swivelier was required to
immediately cease discharging to the drainage ditch until a valid permit was issued (RCDH
1980b). TCE and methylene chloride were eliminated from the Swivelier degreasing operation
and replaced by a phosphate-based system. The RCDH approved the discharge of these process
waters to the public sewer system provided that zinc (another site wastewater constituent) was
removed prior to discharge (Rockland County 1980; NYSDEC 1993). Also in January 1980, the
discharge pipe from Swivelier to the drainage ditch was crushed and sealed (Subsurface
Investigations 1993). Since 1980, the drainage ditch has been dredged by the New York State
Department of Transportation (NYSDOT), effectively lowering the base of the ditch by 2 to 3
feet, at a minimum, to improve surface water drainage in the area (Subsurface Investigations
1993).

In February 1980, the AST that contained TCE (AST No. 7; see Table 1-1 and Figure 1-2) was
removed from the Swivelier site (Subsurface Investigations 1993). In August 1986, UST No. 2,
described in Table 1-1 and shown on Figure 1-2, was excavated and removed from the site and a
release from the UST was observed and reported to the NYSDEC (Spill No. 8604893). Two post-
excavation soil samples were collected and analyzed for total xylene.

Sample analytical results (for the post-excavation samples collected at the UST No. 2 excavation)
indicated total xylene concentrations detected at 0.027 and 0.07 milligrams per kilogram
(mg/kg), respectively. UST Nos. 1, 3, and 4 (described in Table 1-1 and shown on Figure 1-2)
were excavated and removed from the Swivelier site in November 1987. Following the removal
of UST No. 1, a release from the tank was observed and reported to the NYSDEC (Spill No.
8707447). Four post-excavation samples were collected and analyzed for total petroleum
hydrocarbon (New York State Department of Health (NYSDOH) Method 310.13). Sample
analytical results indicated the presence of gasoline and fuel oil No. 2 in three of the four
samples analyzed (Subsurface Investigations 1993).

Subsequently, Swivelier installed two shallow monitoring wells (MW-1SE and MW-25W) in the
vicinity of the UST No. 2 excavation and three shallow monitoring wells (MW-1N, MW-2N, and
MW-3N) in the vicinity of the UST No. 1 excavation (see Figure 1-2) (Subsurface Investigations

1993). Available well boring logs are provided in Appendix A.

Groundwater samples were collected from monitoring wells MW-1SE and MW-25W, and
analyzed for VOCs, in accordance with United States Environmental Protection Agency (EPA)
Methods 503 and 602, from August 1987 through December 1988 (RCDH 1988; RCDH 1989;
Subsurface Investigations 1993). Samples were collected from monitoring well MW-1N and
analyzed for VOCs beginning in June 1988. In January 1989, approval was granted from the
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RCDH for the termination of the monitoring of these three wells (RCDH 1989). However,
Swivelier continued to monitor these wells through 1992.

Monitoring wells MW-2N and MW-3N have been monitored for VOCs on a quarterly basis since
September 1988. Most recent available analytical results indicate benzene, toluene, ethylbenzene,
and xylene (BTEX) concentrations at 58, 64, 6.3, and 49.5 pg/], respectively, in groundwater
samples collected from MW-2N , and 4.1, 65, 54, and 134 pg /1, respectively, in groundwater
samples collected at MW-3N (Subsurface Investigations 1993). The NYS Standards, Criteria or
Guidance (SCG) values (NYSDEC 1992) for BTEX are 0.7, 5, 5, and 5 pg/l, respectively. For
groundwater samples collected from 1987 through 1992, TCE was detected above its SCG value
(5 pg/1) in a sample collected from monitoring well MW-1N on September 28, 1988 (8.3 pg/1)
and in a sample collected from monitoring well MW-1SE on August 12, 1987 (37 pg/1);
September 28 and November 11, 1988 (28 and 30 pg/I, respectively); and on May 31, 1990 (27.7
pg/1) (Subsurface Investigations 1993).

In early 1991, groundwater sampling of non-community public water supply (NCPWS) wells
was conducted by the RCDH. Analytical results for groundwater samples collected at a NCPWS
well located 0.4 miles south-southwest of the Swivelier site (at the "L.A. Woman" night club),
which is reportedly downgradient of the site, indicated a TCE concentration level of 5,400 pg/1.
TCE was also detected, at levels less than 5,400 ug/1 but in exceedance of NYSDOH standards,
in groundwater samples collected from other NCPWS wells in the vicinity of "L.A. Woman".
These findings raised concerns regarding potential impacts to area drinking water (NYSDEC
1993).

In May 1991, the RCDH identified numerous potential sources (including Swivelier) to the
groundwater concentrations detected at the "L.A. Woman" NCPWS well. The RCDH
recommended to the NYSDEC that Swivelier be listed on the New York State Registry of
Inactive Hazardous Waste Sites (Registry) (RCDH 1991). Swivelier was added to the Registry in
July 1991 as a Class 2 site (NYSDEC 1993). In September 1991, Swivelier was notified that it was
added to the Registry. In June 1992, the NYSDEC attempted to enter into an RI/FS consent
order with Swivelier, which Swivelier was unwilling to do. Subsequently, in October 1993, the
NYSDEC Division of Environmental Enforcement (DEE) referred the Swivelier site to the
NYSDEC Division of Hazardous Waste Remediation (DHWR) for a State-funded RI/FS
(NYSDEC 1993).

1.2 Environmental Setting

The following sections provide a description of the environmental setting at the Swivelier site.

1.2.1 Site Topography

Topographically, the site is relatively flat. However, portions of the site have been cut and
regraded for development (Subsurface Investigations 1993; NYSDEC 1993). Regional topography
slopes to the south-southwest (Subsurface Investigations 1993).

CDM Camp Dresser & McKee 1-6
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1.2.2 Geology

The subsurface conditions beneath the site consists of unconsolidated deposits of Pleistocene
glacial till and stream deposits overlying the regional bedrock. The glacial till consists primarily
of accumulations of poorly sorted sands and gravel.

Existing monitoring wells at the site are about 12 feet deep. The lithology was found to be sand
to a depth of 8 to 10 feet, underlain by silty sand. The thickness of the silty sand is unknown.

Specifically, subsurface conditions at the site are described as Urban Land (Ux), which consist of
fill materials, overlying natural deposits identified as the Wethersfield Gravelly Silty Loam
(WeB). The Wethersfield Loam is described as a silty, clayey sand with varying amounts of
gravel. Percolation rates in the Wethersfield loam are slow. Fill materials exist to thicknesses up
to about 5 feet beneath the site (Subsurface Investigations 1993).

The bedrock underlying the unconsolidated deposits at the site is identified as the Brunswick
(Passaic) Formation of the Newark Group. The formation consists of an alternating sequence of
sandstones, shales, and conglomerate. In the vicinity of the site, the lithology is reported to
consist of red brown gravely sandstone and conglomerate. The Brunswick Formation is
reportedly up to 10,000 feet thick. Locally, the degree of fracturing and faulting within this unit
are not defined. The depth to bedrock in the vicinity of the Swivelier site is believed to range
between 20 to 30 feet below land surface (bls) (Subsurface Investigations 1993).

1.2.3 Hydrogeology

Shallow groundwater flow in the overburden beneath the site is believed to be to the south-
southwest, with localized discharge to the drainage ditch at the site. The depth to groundwater
beneath the site ranges from 5 to 8 feet bls (Subsurface Investigations 1993).

Groundwater flow in the bedrock aquifer is controlled primarily by fractures. Three sets of
fractures are commonly found in the Brunswick Formation, specifically (1) near horizontal
bedding plane fractures that strike northeast, (2) a dominant set of near vertical fractures that
also strike northeast, and (3) a secondary set of near vertical fractures that strike northwest. The
direction of flow is difficult to anticipate based on available information. In addition,
groundwater flow in bedrock can not be assumed to flow directly downgradient because such
aquifers are often anisotropic. Literature suggests that the Brunswick Formation is anisotropic
with groundwater flow often parallel to the strike of the bedding planes and vertical fractures,
which are subparallel and strike generally northeast. There is disagreement in the literature as
to which structural feature(s) (bedding planes or vertical fractures) control groundwater flow.
Some have found that, within the Brunswick, groundwater flows primarily in the northeast
trending vertical fractures while others have found that water is transmitted primarily along
bedding plane fractures that subdivide the formation into a layered sequence of thin aquifers
and leaky aquitards (Michalski, 1990).

CDM Camp Dresser & McKee 1-7
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1.2.4 Surface Water and Drainage

A small drainage ditch is located in the western portion of the site and flows southwest to the
Nauraushaun Creek, which in turn flows south and discharges into Lake Tappan, 4.5 miles
south-southeast of the site. Lake Tappan supplies drinking water to northern Bergen County,
New Jersey. The site is located 4.3 miles west of the Hudson River. Prior to the reconstruction
of Route 304, the area west of the Swivelier site was a small wetland area. To improve surface
drainage, the NYSDOT created the shallow drainage ditch at the site which is now a tributary to
the Nauraushaun Creek. To allow for development to the south, the path of the drainage ditch
was diverted along perimeter boundaries of developed properties and the former pathway was
filled. The Spring Valley Company supplies public water to this area (NYSDEC 1993; Subsurface
Investigations 1993).

Runoff from the Swivelier site enters into an on-site storm drain system, percolates into
underlying soils, and/or flows into the drainage ditch. Flow in the drainage ditch (stream) is
variable, from slow to moderate (i.e., during heavy storm water runoff periods). Flooding was a
common occurrence at and in the vicinity of the site prior to dredging of the drainage ditch by
the NYSDOT.

1.3 Project Objective

The objective of this Work Assignment, i.e., project, is to complete a phased RI/FS pursuant to
NYSDEC requirements, which includes the following:

Work plan development (including a SOP/QAPP, HASP, and MBE/WBE Utilization Plan)
Site characterization (first phase remedial investigation [RI])

Development of alternatives (first phase feasibility [FS] study)

Preliminary screening of alternatives (second phase F5)

Post-screening field investigation and treatability studies (second phase RI)

Detailed analysis of alternatives (third phase F5)

Recommendation of remedy

This document is the draft RI/FS work plan deliverable. Corresponding documents (draft
SOP/QAPP [CDM 1994a), which includes a draft site HASP, and draft MBE/WBE Utilization
Plan [CDM 1994b]) are submitted to the NYSDEC concurrently under separate cover.

The objective of the first phase RI for the Swivelier site is to delineate (nature, extent, and
source[s] of) contamination at the site, if any, that may be a source of TCE contamination found
in potable wells within the bedrock aquifer approximately 1/4 mile southeast of the site (at and
in the vicinity of the "L.A. Woman" night club) and to develop applicable remedial action
alternative(s) to address on-site, affected media, if deemed necessary. Specifically, the first phase
Rl is designed to assess on-site environmental, ecological, and health impacts due to on-site
affected media.

Specifically, the objectives of the first phase RI for the Swivelier site are:
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to characterize the extent of affected (particularly TCE-affected) soil (if it exists) in the
vadose zone, which is approximately 5 to 8 feet thick (Subsurface Investigations 1993}, in
the vicinity of the former leachfield and the former pathways of the drainage ditch.

to characterize the hydrogeology of the site including the general flow direction(s) of the
overburden aquifer, the hydraulic relationship between the drainage ditch and on-site
groundwater (to the extent possible based on one round of synoptic water level
measurements in both the drainage ditch and surrounding monitoring wells), the
horizontal gradient in the bedrock aquifer, and the vertical gradients between the bedrock
and overburden aquifer.

to characterize the extent of affected (particularly, TCE-affected) groundwater (if it exists) in
the overburden aquifer on-site, as well as upgradient and immediately downgradient of the
site.

to characterize the extent of affected (particularly, TCE-affected) groundwater (if it exists) in
the first waters encountered in the bedrock aquifer on-site and along probable bedrock
groundwater flow directions upgradient and immediately downgradient of the site.

to characterize the extent of affected (particularly, TCE-affected) surface water and
sediment (if it exists} at the site, as well as upgradient and downgradient of the site.

to delineate wetlands in the immediate vicinity of the site.

to perform a habitat-based assessment (HBA), if Phase I RI sample analytical results
indicate that site surface water and sediment are impacted by VOCs at levels that exceed
SCG values.

to develop a risk assessment for on-site receptors.

to develop on-site applicable remedial action alternatives, if deemed necessary.

The Phase I RI will also evaluate the need for an additional second phase RI. A second phase RI
will be prepared only if Phase 1 Rl sample analytical results indicate the need for an additional
RI phase (see Section 2.5 of this work plan). Similarly, the first phase FS and subsequent studies
will be prepared only if the RI demonstrates the need for remedial action at the site.

(wpdocs\swivel\wkpnisecl)im
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Section 2
Scope of Work and Description of Tasks

The Swivelier site RI/FS will be implemented in accordance with the scope of work defined in
Attachment 1 to Work Assignment No. D002925-4 (NYSDEC 1993). The project is organized into
seven major tasks and related subtasks, as detailed below.

2.1 Task 1 - Work Plan Development

A detailed work plan will be developed for the Swivelier site RI/FS. The objective of the work
plan and associated documents is to provide a site specific, detailed plan for conducting the site
RI/FS so that data generated during the project will be technically accurate and properly
documented, and meet the objective of the project (as discussed in Section 1.2 of this work plan)
as well as to ensure that the RI/FS is conducted in compliance with Office of Safety and Health
Administration (OSHA) regulations.

Work plan preparation for the site RI/FS will consist of two subtasks: Subtask 1.1 - Draft Work
Plan (including the preparation of a draft RI/FS SOP/QAPP, that includes a draft site HASP and
a draft RI/FS MBE/WBE Utilization Plan) and Subtask 1.2 - Final Work Plan (including the
preparation of a final RI/FS SOP/QAPP and HASP, and a final RI/FS MBE/WBE Utilization
Plan), the funds for which were authorized in the work assignment (NYSDEC 1993). Task 1 is
currently in progress.

2.1.1 Subtask 1.1 - Draft RI/FS Work Plan

This deliverable, the draft RI/FS Work Plan, Subtask 1.1 of Task 1 - Work Plan Development,
consists of the following:

® A discussion of the site background and history, including a summary of past operations
and constituents of concern.

B A description of major project tasks and subtasks for the Swivelier site RI/FS.
m A detailed discussion of Phase I RI (site characterization) activities.
® A work assignment (project) progress schedule with noted milestones and deliverables.

B A staffing plan identifying management and technical staff to be assigned to the project,
and resumes of key project staff.

m A work assignment budget broken down by project task and subtask.
m Identification of areas of work requiring subcontracting.

= A MBE/WBE utilization plan identifying subcontracts most likely to result in MBE/WBE
utilization.
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Scope of Work and Description of Tasks

Also, during the development of the draft RI/FS Work Plan, the following activities were
conducted:

® The NYSDEC DHWR, Albany, New York office correspondence file for the Swivelier site
was made available to CDM by the NYSDEC Project Manager for review on December 16,
1993. The NYSDEC Project Manager determined that the NYSDEC Region 3 (New Paltz,
New York) and NYSDOH Swivelier site correspondence files contained the same
information as the NYSDEC Albany office file; therefore, there was no need for CDM to
review these other agency files. In addition, CDM reviewed all available Swivelier site
files/information at the RCDH on January 5, 1994.

® On January 6, 1994, CDM (Project Manager and Project Geologist) and the NYSDEC Project
Manager conducted a site visit. During the site visit, a visual walkover was made of the
site and preliminary locations of drilling/sampling sites were identified.

® A scoping session was held via telephone on January 13, 1994 with CDM (Project Manager
and Project Geologist) and the NYSDEC Project Manager to discuss and confirm proposed
soil sampling locations, groundwater monitoring well types and locations, and surface
water and sediment sampling locations.

This deliverable is accompanied by a corresponding draft RI/FS SOP/QAPP (that includes a
draft site HASP) and a draft RI/FS MBE/WBE Utilization Plan. A second draft work plan and
associated documents, which incorporates NYSDEC comments on the first draft work plan (and
associated documents), will also be submitted to the NYSDEC under Task 1.1. Preparation of
the second draft deliverable will begin upon receipt of NYSDEC comments on the first draft
deliverable. The first draft work plan and associated documents will be revised once to
incorporate one set of NYSDEC written comments. Nine (9) copies of the first and second draft
work plans will be submitted to the NYSDEC. For budgetary purposes, it is assumed that
NYSDEC comments on the first draft work plan will be discussed via telephone conference.

2.1.2 Subtask 1.2 - Final RI/FS Work Plan

Subtask 1.2 - Final RI/FS Work Plan will consist of preparing a final work plan for the Swivelier
site RI/FS that incorporates NYSDEC comments on the second draft work plan. Any other
agency comments, as well as comments received during the first public information meeting (to
be held after submission of the second draft RI/FS work plan) will be addressed in a technical
memorandum to the NYSDEC. Cost quotes for non-standby services will be obtained in
accordance with NYSDEC minimum documentation requirements and will be included in the
final work plan.

The final RI/FS work plan, including the final RI/FS SOP/QAPP with HASP and MBE/WBE
Utilization Plan, will be prepared upon receipt of one set of NYSDEC comments. For budgetary
purposes, it is assumed that under Subtask 1.2 the CDM Project Manager will attend one public
information meeting, 3 8-hour days will be spent by the CDM Project Manager in preparing for
the meeting, and the CDM Project Manager will be required to prepare meeting presentation
materials. It is also assumed that, following the meeting, public comments will be discussed
with the NYSDEC via telephone such that no meetings at the NYSDEC Albany, New York office
will be needed. Twelve copies of the final RI/FS work plan will be submitted to the NYSDEC.
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Section 2
Scope of Work and Description of Tasks

Site work will not commence until CDM has received NYSDEC approval of the final work plan,
including final approval of the project budget and scope.

22 Task 2 - Site Characterization (First Phase Remedial
Investigation)

Field investigations during this initial phase of the site RI will be performed to determine the
nature, extent and source(s) of contamination at the site. Samples collected during the Phase I RI
will be analyzed for target compound list (TCL) VOCs and semi-VOCs (base neutral /acid
extractables [BNAs)), as well as target analyte list (TAL) metals (see Table 2-1).

It is anticipated that an on-site office/storage trailer will be the base of all field work, and
investigations will not be conducted inside the site building. It is anticipated that the
office/storage trailer will be equipped with electricity, as well as a telephone and telefax line.

For purposes of the work plan, the work associated with the Phase 1 R], site characterization, has
been divided into seven subtasks. Subtask 2.1 consists of the characterization of subsurface soils
at the site; Subtask 2.2 consists of the characterization of the site hydrogeology; Subtask 2.3
consists of the characterization of surface water and sediment at the site; Subtask 2.4 consists of a
wetlands delineation and an HBA (if deemed necessary); Subtask 2.5 consists of a site survey;
Subtask 2.6 consists of a preliminary data report; and Subtask 2.7 consists of an on-site risk
assessment.

2.2.1 Subtask 2.1 - Subsurface Soil Characterization

As discussed in Section 1.1.2, the drainage ditch was dredged and relocated by the NYDOT, at
least twice, since 1980 (Subsurface Investigations 1993). During the Phase I RI, a soil gas survey
and subsurface soil sampling will be conducted at the former leachfield and in the vicinity of
possible former pathways of the drainage ditch to determine the extent of affected soils, if any,
in the subsurface at these areas. The results of the soil gas survey will be used in the field by
the on-site geologist and NYSDEC Project Manager (or NYSDEC field oversight designee) to
determine/confirm final monitoring well and subsurface soil sampling locations.

As shown in Figure 2-1, three areas have been delineated for the subsurface soil characterization.
Area 1 encompasses possible former locations of the discharge outfall, Area 2 encompasses
possible former drainage ditch pathways as well as possible locations at which dredged
materials were placed, and Area 3 encompasses the approximate location of the former
leachfield. Available aerial photographs will be reviewed to attempt to better locate the former
leachfield, former discharge outfall locations, and former drainage ditch pathways prior to
conducting the subsurface investigation.

2.2.1.1 Soil Gas Survey

A soil gas survey will be conducted in each of the areas shown on Figure 2-1. The soil gas
surveys will be used as a screening device to confirm proposed subsurface soil sample and
monitoring well locations (specifically, proposed locations for monitoring wells MW-435, MW-5S,
and MW-6S). Because the soil gas survey is a screening device, it will not be subject to the

QA /QC procedures discussed in Section 8.1 of the draft RI/FS SOP/QAPP (CDM 1994a). In
Area 1, soil gas sample locations will be located on a 20 by 20 ft sampling grid. A 50 by 50 ft
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Table 2-1

Target Compound List (TCL)
Contract Required Quantitation Limits (CRQL)*

Quantitation Limits*
Low Med On
Water Soil Soil Column
VOCs CAS Number ug/L  ug/Kg ug/Kg
1. Chloromethane 74-87-3 10 10 1200 (50)
2. Bromomethane 74-83-9 10 10 1200 (50)
3. Vinyl chloride 75-014 10 10 1200 (50)
4. Chloroethane 75-00-3 10 10 1200 (50)
5. Methylene chloride 75-09-2 10 10 1200 (50)
6. Acetone 67-64-1 10 10 1200 (50)
7. Carbon Disulfide 75-15-0 10 10 1200 (50)
8. 1,1-Dichloroethylene 75-35-4 10 10 1200 (50)
9. 1,1-Dichloroethane 75-35-3 10 10 1200 (50)
10. 1,2-Dichloroethylene (total) 540-59-0 10 10 1200 (50)
11. Chloroform 67-66-3 10 10 1200 (50)
12. 1,2-Dichloroethane 107-06-2 10 10 1200 (50)
13. 2-Butanone 78-93-3 10 10 1200 (50)
14. 1,1,1-Trichloroethane 71-55-6 10 10 1200 (50)
15. Carbon tetrachloride 56-23-5 10 10 1200 (50)
16. Bromodichloromethane 75-27-4 10 10 1200 (50)
17. 1,2-Dichloropropane 78-87-5 10 10 1200 (50)
18. cis-1,3-Dichloropropene 10061-01-5 10 10 1200 (50)
19. Trichloroethene 79-01-6 10 10 1200 (50)
20. Dibromochloromethane 124-48-1 10 10 1200 (50)
21. 1,1,2-Trichloroethane 79-00-5 10 10 1200 (50)
22. Benzene 7143-2 10 10 1200 (50)
23. trans-1,3-Dichloropropene  10061-02-6 10 10 1200 (50)
24. Bromoform 75-25-2 10 10 1200 (50)
25. 4-Methyl-2-pentancne 108-10-1 10 10 1200 (50}
26. 2-Hexanone 591-78-6 10 10 1200 (50)
27. Tetrachloroethene 127-184 10 10 1200 (50)
28. Toluene 108-88-3 10 10 1200 (50)
29. 1,1,2,2-Tetrachloroethane 79-34-5 10 10 1200 (50
30. Chlorobenzene 108-90-7 10 10 1200 (50)
31. Ethyl Benzene 100-414 10 10 1200 (50)
32. Styrene 100-42-5 10 10 1200 (50)
33. Total Xylenes 1330-20-7 10 10 1200 (50)
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Table 2-1 {cont'd)

Target Compound List (TCL)
Contract Required Quantitation Limits (CRQL)*

1Fc¥

Low Med On
Water Soil Soil Column

Semi - VOCs CAS Number  ug/L ug/Kg ug/Kg
34. Phenol 108-95-2 10 330 10,000 (20
35. bis(2-Chloroethyl) ether 111-44-4 10 330 10,000 (20)
36. 2-Chlorophenol 95-57-8 10 330 10,000 (20)
37. 1,3-Dichlorobenzene 541-73-1 10 330 10,000 {20)38.
38. 1,4-Dichlorobenzene 106-46-7 10 330 10,000 (20)
39. 1,2-Dichlorobenzene 95-50-1 10 330 10,000 (20$)
40. 2-Methylphenol 95-48-7 10 330 10,000 (20)
41. 2,2-oxybis(1-Chloropropane}# 108-60-1 10 330 10,000 (20)
42. 4-Methyphenol 106-44-5 10 330 10,000 (20)
43. N-Nitroso-di-n-propylamine  621-64-7 10 330 10,000 (20)
44. Hexachloroethane 67-72-1 10 330 10,000 (20)
45. Nitrobenzene 98-95-3 10 330 10,000 (20)
46. Isophorone 78-59-1 10 330 10,000 (20)
47. 2-Nitrophenol 88-75-5 10 330 10,000 (20)
48. 2,4-Dimethylphenol 105-67-9 10 330 10,000 (20
49. bis(2-Chloroethoxy) methane 111-91-1 10 330 10,000 (20)
50. 2,4-Dichlorophenol 120-83-2 10 330 10,000 (20)
51. 1,24 Trichlorobenzene 120-82-1 10 330 10,000 (20)
52. Naphthalene 91-20-3 10 330 10,000 (20)
53. 4-Chloroaniline 106-47-8 10 330 10,000 (20)
54. Hexachlorobutadiene 87-68-3 10 330 10,000 (20
55. 4-Chloro-3-methyphenol 59-50-7 10 330 10,000 20)
56. 2-Methylnaphthalene 91-57-6 10 330 10,000 (20)
57. Hexachlorocyclopentadiene 77-47-4 10 330 10,000 (20)
58. 2,4,6-Trichlorophenol 88-06-2 10 330 10,000 (20}
59. 2,4,5-Trichlorophenol 95-95-4 25 800 25,000 (50)
60. 2-Chloronaphthalene 91-58-7 10 330 10,000 (20)
61. 2-Nitroaniline 88-74-4 25 800 25,000 (50)
62. Dimethylphthalate 131-11-3 10 330 10,000 (20)
63. Acenaphthylene 208-96-8 10 330 10,000 (20)
64. 2,6-Dinitrotoluene 606-20-2 10 330 10,000 (20
65. 3-Nitroaniline 99-09-2 25 800 25,000 (50)
66. Acenaphthene 83-32-9 10 330 10,000 (20)
67. 2,4-Dinitrophenol 51-28-5 25 800 25,000 (50}
68. 4-Nitrophenol 100-02-7 25 800 25,000 (50)
69. Dibenzofuran 132-64-9 10 330 10,000 (20)
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Table 2-1 (cont'd)

Target Compound List (TCL)

Contract Required Quantitation Limits (CRQL)*

S FL

Low Med On
Water Seil Soil Column
Semi-VOCs CAS Number ug/L  ug/Kg ug/Kg
70. 2,4-Dinitrotoluene 121-14-2 10 330 10,000 (20)
71. Diethylphthalate 84-66-2 10 330 10,000 (20
72. 4-Chlorophenyl phenyl ether 7005-72-3 10 330 10,000 (20)
73. Fluorene 86-73-7 10 330 10,000 (20)
74. 4-Nitroaniline 100-01-6 25 800 25,000 (50)
75. 4,6-Dinitro-2-methylphencl 534-52-1 25 800 25,000 (50)
76. N-nitrosodiphenylamine 86-30-6 10 330 10,000 (20)
77. 4-Bromophenyl phenyl ether  101-55-3 10 330 10,000 (20)
78. Hexachlorobenzene 118-74-1 10 330 10,000 (20)
79. Pentachlorophenol 87-86-5 25 800 25,000 (50)
80. Phenanthrene 85-01-8 10 330 10,000 (20}
81. Anthracene 120-12-7 10 330 10,000 (20
82. Carbazole 86-74-8 10 330 10,000 (20)
83. Di-n-butyl phthalate 84-74-2 10 330 10,000 (20
84. Fluoranthene 206-44-0 10 330 10,000 (20)
85. Pyrene 129-00-0 10 330 10,000 (20)
86. Butyl benzyl phthalate 85-68-7 10 330 10,000 (20)
87. 3,3"-Dichlorobenzidine 91-94-1 10 330 10,000 (20)
88. Benz(a)anthracene 56-55-3 10 330 10,000 (20}
89. Chrysene 218-01-9 10 330 10,000 (20)
90. bis(2-Ethylhexyl)phthalate 117-81-7 10 330 10,000 (20)
91. Di-n-octyl phthalate 117-84-0 10 330 10,000 (20)
92. Benzo(b)fluoranthene 205-99-2 10 330 10,000 (20)
93. Benzo(k)fluoranthene 207-08-9 10 330 10,000 (20
94. Benzo(a)pyrene 50-32-8 10 330 10,000 (20)
95. Indeno(1,2,3-cd)pyrene 193-39-5 10 330 10,000 (20)
96. Dibenz(ah)anthracene 53-70-3 10 330 10,000 (20)
97. Benzo(gh,i)perylene 191-24-2 10 330 10,000 (20
*  Quantitation Limits listed for soil/sediment are based on wet weight. The quantiation
limits calculated by the laboratory for soil/sediment, calculated on dry weight basis, as
required by the protocol, will be higher.

# Previoulsy known by the name bis(2-Chlorcisopropyl) ether
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TABLE 2-1 (cont'd)

Target Analyte List (TAL)
Contract Required Quantitation Limit

Metals Only

Contract Required

Quantitation Level
Parameter {ug/L)
1. Aluminum 200
2. Antimony 60
3. Arsenic 10
4. Barium 200
5. Beryllium 5
6. Cadmium 5
7. Calcium 5000
8. Chromium 10
9. Cobalt 50
10. Copper 25
11. TIron 100
12. Lead 3
13. Magnesium 5000
14. Manganese 15
15. Mercury 0.2
16. Nickel 40
17. Potassium 5000
18. Selenium 5
19. Silver 10
20. Sodium 5000
21, Thallium 10
22, Vanadium 50
23. Zinc 20
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Section 2
Scope of Work and Description of Tasks

sampling grid will be utilized in Area 2 and a 20 by 20 ft sampling grid will be utilized in Area

3. Based upon a review of the field analytical results, additional samples may be collected to

further define affected areas within a grid. A detailed description of the field procedures for the

site soil gas survey is provided in the draft RI/FS SOP/QAPP (CDM 1994a).
For budgetary purposes, it is assumed that:

m 50 soil gas samples are collected and immediately analyzed, in the field, using a gas
chromatograph (GO).

m Required equipment is as described in the draft RI/FS SOP/QAPP (CDM 1994a).

® A supply of potable water will not be available on-site. In addition, potable water will be

brought to the site by CDM and/or its subcontractors as needed.
m  Work will be performed using Level D PPE (see draft RI/FS HASP [CDM 1994al)

m The soil gas samples (50) will be collected and analyzed, in accordance with the draft

SOP/QAPP (CDM 1994a), over an 8-day period; two people will collect the samples and

one person will conduct the GC analysis. A 12-hour work day is assumed.

m A budget of $1,500 is provided for Phase I RI consumable supplies. The NYSDEC will be

notified of consumable supply costs greater than $1,500; NYSDEC will reimburse these
costs upon receipt of cost backup/justification.

m No meetings at the NYSDEC Albany, New York office will be needed.

2.2.1.2 Collection and Analysis of Subsurface Soil Samples

Split spoon samples collected during the drilling of each monitoring well borehole will be
screened for VOCs using an organic vapor monitor (OVM) photoionization detector (PID).

Based on the results of the VOC-screening, one subsurface soil sample from the vadose zone (i.e.,

the same for which the highest PID reading was obtained or, in the event PID reading is less
than background, from directly above the water table) at each of the monitoring well cluster
locations will be collected and analyzed for VOCs (6 samples, total). Additional soil borings

may be drilled to collect subsurface soil samples based on the results of the soil gas survey (for

the budgeting purposes of the Phase I R, it is assumed that a maximum of 7 additional soil

samples will be collected and analyzed for VOCs; therefore, a maximum of 13 subsurface soil

samples are expected to be collected and analyzed for VOCs during the Phase I RD). In addition,
one upgradient soil sample (from monitoring well borehole 15) and three soil samples collected
on-site (from monitoring well boreholes 4S, 55 and 65) will also be analyzed for TCL, semi-VOCs
and TAL metals. A detailed description of the field procedures for the collection of subsurface

soil samples is provided in the draft RI/FS SOP/QAPP (CDM 1994a).

For budgetary purposes, it is assumed that:

m  During the borehole drilling, one subsurface sample will be collected for each monitoring

well cluster, for a total of 6 collected samples (see Section 2.2.2.1, Monitoring Well
Installation, for estimated sampling time).
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Section 2
Scope of Work and Description of Tasks

Seven subsurface samples will be collected, based on the results of the site soil gas survey,
over a 2-day period. One CDM person working 12-hour days are assumed.

Required equipment is as described in the draft RI/FS SOP/QAPP (CDM 1994a).

Prior to the drilling of a borehole, all split spoons will be steam-cleaned, washed with
liquinox and rinsed with distilled/deionized water. At a given borehole, split spoons will
be washed with liquinox and rinse with distilled/deionized water between sampling
events.

A supply of potable water will not be available on-site. In addition, potable water will be
brought to the site by CDM and/or its subcontractors as needed.

NYSDEC will provide legal access to all off-site sampling locations, as needed.

Decontamination fluid will be collected and screened using an OVM PID. If deemed
necessary, generated wastewater will be treated on-site by a NYSDEC-supplied granular
activated carbon (GAC) unit (see draft RI/FS SOP/QAPP [CDM 19%4al).

Auger cuttings will be screened using an OVM PID. If deemed necessary, cuttings will be
disposed off-site as hazardous waste (see discussion in draft RI/FS SOP/QAPF [CDM
1994a)). It is assumed that, during the Phase I R], a total of 6 drums of cuttings will be
disposed off-site as hazardous waste at a cost of $5,000.

Costs for CDM oversight of wastewater treatment and drum disposal are included.

The NYSDEC will be responsible for coordinating off-site disposal of hazardous waste
generated during the Phase I R], if any, under a separate contract for disposal costs greater
than $5,000.

A budget of $1,500 is provided for Phase I RI consumable supplies. The NYSDEC will be
notified of consumable supply costs greater than $1,500; NYSDEC will reimburse these
costs upon receipt of cost backup/justification.

The NYSDEC will designate a drum storage area.

A total of 13 soil samples will be analyzed by the contract laboratory for TCL VOCs. A
total of 4 soil samples will also be analyzed for TCL semi-VOCs and TAL metals.

QA /QC samples (as specified in Table 8-2 of the draft SOP/QAPP [CDM 1994a]) will be
sent to the contract laboratory for TCL VOC, TCL semi-VOC, and TAL metals analysis.

Work will be performed using Level D personal protective equipment (PPE) (see draft
RI/FS HASP [CDM 19%4a]).

No meetings at the NYSDEC Albany, New York office will be needed.

2.2.2 Subtask 2.2 - Hydrogeologic Characterization



Ssction 2
Scope of Work and Description of Tasks

The objective of the site hydrogeologic characterization is to evaluate groundwater quality
(nature, extent and source(s]) and flow at the Swivelier site to determine if the site may be a
source of TCE found in bedrock non-community potable wells southeast of the site. Specifically,
the goals of the site hydrogeologic characterization are:

® to characterize the stratigraphy and groundwater flow in the overburden aquifer at and in
the immediate vicinity of the site.

W to characterize the hydraulic relationship between the drainage ditch and the overburden
aquifer (to the extent possible based on two rounds (at least 3 months apart) of synoptic
water level measurements in both the drainage ditch and surrounding monitoring wells}.

B to characterize the lithology and structural geology of the bedrock aquifer at and in the
immediate vicinity of the site, to a depth corresponding to first water within this aquifer.

m to characterize the horizontal gradient within the shallow bedrock aquifer, and the gradient
relationship between the bedrock and overburden aquifers at and in the immediate vicinity
of the site.

B to characterize groundwater quality in both the overburden and bedrock aquifers at and in
the immediate vicinity of the site.

2.2.2.1 Monitoring Well Installation

CDM proposes to install 6 overburden and 5 bedrock monitoring wells at the Swivelier site. The
proposed monitoring well locations are shown in Figure 2-1. At each well cluster location, one
test boring will be conducted. Continuous split spoon samples will be collected from the test
boring within the vadose zone and at 5 foot intervals in the saturated zone until bedrock is
encountered. As discussed in Section 2.2.1.2, each sample will be screened for VOCs using an
OVM PID and one soil sample from each boring will be selected for VOC laboratory analysis. In
addition, one upgradient soil sample (from monitoring well borehole 15) and three soil samples
collected on-site {from monitoring well boreholes 4S, 55, and 6S) will also be analyzed for TCL
semi-VOCs and TAL metals. Upon completion of split spoon sampling, the test boring will be
converted into a monitoring well. Only one test boring per well cluster will be required. The
final design of each overburden monitoring well (depth, screen length} will be determined based
on the observed stratigraphy and indication of extent of VOC-affected soils based on collected
split spoon samples.

Based upon the flow direction of the drainage ditch, the direction of groundwater flow in the
overburden is believed to be to the southeast. Proposed monitoring wells MW-15 and MW-25
are upgradient overburden wells (see Figure 2-1). Two upgradient wells are recommended
because the drainage ditch may function as a groundwater divide and, therefore, groundwater
may flow towards the site from two different directions. Also, numerous potential upgradient
sources of TCE exist (Subsurface Investigations, 1993; NYSDEC 1993). In summary, monitoring
wells MW-15 and MW-2S are proposed to adequately evaluate whether the overburden aquifer
is impacted by upgradient sources.
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Scope of Work and Description of Tasks

Proposed monitoring well MW-3S is located at the southwest corner of the site, near the
drainage ditch, downgradient of the former Swivelier discharge outfall (see Figure 2-1). This
well will be used to characterize downgradient groundwater quality in the overburden aquifer
and to evaluate the hydraulic relationship between the drainage ditch and the overburden

aquifer.

Proposed monitoring well MW-4S is located within the former leachfield to characterize
groundwater quality in this area (see Figure 2-1). This well will also provide a triangulation
point for evaluating groundwater flow in the overburden aquifer.

Also as shown on Figure 2-1, proposed monitoring well MW-5S is located west of the drainage
ditch. This well will be used to evaluate the relationship between the drainage ditch and the
overburden aquifer and to evaluate ground water quality in this area.

Proposed monitoring well MW-6S is located east of the drainage ditch, as close to, and
downgradient of, the former Swivelier discharge outfall as possible, to evaluate impacts to
groundwater quality at this location. This well will also be used to evaluate the hydraulic
relationship between the overburden aquifer and the drainage ditch.

Proposed locations for bedrock monitoring wells at and in the vicinity of the site were selected
to evaluate groundwater quality impacts by the former discharge outfall, the former leachfield,
and potential off-site sources as well as to evaluate the hydraulics of the bedrock aquifer.
Specifically, the proposed bedrock monitoring well network for the Swivelier site Phase I RI was
designed to provide wells along both the anticipated strike and updip/downdip directions for
the purpose of providing an observation well network that could evaluate structural controls on
groundwater flow in the event it is deemed necessary to conduct a pumping test at the site.
Proposed monitoring wells MW-1R and MW-2R are located downdip and along strike (of the
geologic bedding plane), respectively, of the former discharge outfall (though not necessarily
upgradient of the site) and will provide an indication of off-site bedrock groundwater quality
(see Figure 2-1). Proposed monitoring well MW-3R is along strike of the former discharge
outfall and is downstream of the surface stream (drainage ditch) flow from the former outfall
discharge. Proposed monitoring well MW-4R is a downdip well and will serve to evaluate
bedrock groundwater quality in the immediate vicinity of the leachfield. Proposed monitoring
well MW-6R is in the immediate vicinity of the former discharge outfall and will be used to
evaluate bedrock groundwater quality in this area.

Detailed procedures for the drilling, installation, and development of proposed overburden and
bedrock monitoring wells are described in the draft RI/FS SOP/QAPP.

For budgetary purposes, it is assumed that:
M Required equipment is as described in the draft RI/FS SOP/QAPP (CDM 1994a).

m A supply of potable water will be available on-site. In addition, potable water will be
brought to the site by CDM and/or its subcontractors as needed.

m Al drilling sites will be accessible by a truck-mounted drill rig.
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Scope of Work and Description of Tasks

Well development water will be screened using an OVM PID. If deemed necessary,
generated wastewater will be treated on-site by a NYSDEC-supplied GAC unit (see
discussion in the draft RI/FS SOP/QAPP [CDM 1994a)).

Auger cuttings will be screened using an OVM PID. If deemed necessary, cuttings will be
disposed off-site as hazardous waste. It is assumed that, during the Phase I R], a total of 6
drums of cuttings will be disposed off-site as hazardous waste at a cost of $5,000.

The NYSDEC will be responsible for coordinating off-site disposal of hazardous waste
generated during the Phase I R], if any, under a separate contract for disposal costs greater
than $5,000.

Costs for CDM oversight of wastewater treatment and drum disposal are included.
The NYSDEC will designate a drum storage area.

Decontamination of drilling tools and rig will be accomplished using a steam cleaner only.
Assume that all wash water, drilling fluids, and decontamination fluids will be drummed
(assume nine 55-gal drums of fluid) and disposed off-site as hazardous waste (worst-case
assumption) (see detailed discussion in the draft RI/FS SOP/QATP [CDM 199%4a]).

NYSDEC will designate a drum storage area.
NYSDEC will provide legal access to all off-site sampling locations, as needed.

The vield and specific capacity of each well will be evaluated to characterize the
permeability of the aquifer(s).

Packer testing, permeability testing, slug tests, pump tests, grain size analysis, and other
physical analyses are not included.

Borings drilled to bedrock include decontamination, mobilization, split spoons, and cuttings
containment at the rate of one boring per 12-hour work day (60 hours for 5 deep wells, 1
CDM person).

Four-inch casings will be installed, including containment of cuttings (if necessary),
mobilization, and grouting, at the rate of one deep well per 12-hour work day {60 hours for
5 deep wells, 1 CDM person).

Drill nominal 3-inch open holes using NQ core and air develop rock wells at rate of one
well every two days (assuming 1 CDM person, 12-hour work day) including cuttings
containment, decontamination, and mobilization (120 hours for 5 deep wells).

Drill and install 6 overburden monitoring wells including mobilization, decontamination,
and cuttings containment at rate of 1 well per day, assuming 1 CDM person and a 12-hour
work day (72 hours for 6 new shallow wells).



Section 2
Scope of Work and Description of Tasks

Develop 6 new, overburden wells including mobilization, decontamination, and water
containment, at rate of 2 wells per 12-hour work day, for 1 CDM person (36 hours for 6
overburden wells).

Develop 5 bedrock wells, including mobilization, decontamination, and water containment,
at rate of 2 wells per 12-hour day, for 1 CDM person (30 hours for 5 bedrock wells).

Driller will obtain all required permits for well installation.

There are no on-site restrictions on welding and noise.

All work will be performed using Level D PPE (see draft RI/FS HASP [CDM 1994a)).
No meetings at the NYSDEC Albany, New York office will be needed.

An initial site visit will be conducted by the CDM Project Manager, Geologist and Field
Operations Manager, and the NYSDEC Project Manager, with the drilling subcontractor
prior to commencing this field activity to confirm locations of all proposed wells and to
evaluate well location access. Local utility firms will be contacted and available utility
maps will be obtained in advance of the initial site visit. This initial site visit will be
completed within 10 hours per person for 3 people, including travel time.

Worst-case estimate of generated cuttings, with respect to the installation of 6 overburden
wells (8-inch diameter borehole, 30 ft depth) is about 63 cubic feet (cf) (or 470 gallons [gal])
of cuttings. Assume a safety factor of 1.25, for a total of 587 gallons of cuttings generated
(about 11, 55-gal drums).

Worst-case estimate of generated cuttings, with respect to the installation of 5 bedrock wells
(10-inch borehole, 30 ft depth; 6-inch borehole, 10 ft depth), is about 92 cf (690 gal) of
cuttings. Assume a safety factor of 1.25, for a total of 862.5 gal of cuttings generated (about
16, 55-gal drums).

Cores will be kept by the NYSDEC.

A budget of $1,500 is provided for Phase I RI consumable supplies. The NYSDEC will be
notified of consumable supply costs greater than $1,500; NYSDEC will remiburse these
costs upon receipt of cost backup /justification.

Worst-case estimate of generated development water, with respect to the installation of 6
overburden wells, is about 330 gal of water (6, 55-gal drums) assuming that 55 gal of water
generated per well. Three-hundred and thirty gallons of wastewater will be treated (by on-
site GAC unit) at a rate of 20 gallons per minute (gpm).

Worst-case estimate of generated development water, with respect to the installation of 5
bedrock wells, is about 3,000 gal of water (55, 55-gal drums) assuming 600 gal of water
generated per well. Three thousand gallons of wastewater will be treated (by on-site GAC
unit) at a rate of 20 gpm.
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2.2.2.2 Synoptic Grounadwater Level Measurements

CDM will collect two rounds of synoptic water level measurements, one immediately prior to
the Phase 1 R groundwater sampling event and a second during a different season (at least 3
months following the first round of measurements). Water level measurements will be taken
within the newly installed monitoring wells, as well as in existing site monitoring wells MW-1N,
MW-2N, MW-3N, MW-1SE, and MW-25W, to an accuracy of 0.01 ft. Water levels will also be
measured with a rod and level at two points within the drainage ditch, using a nearby
monitoring well as a temporary bench mark. Detailed procedures for the measurement of water
levels are described in the draft RI/FS SOP/QAPP (CDM 1994a).

For budgetary purposes, it is assumed that:
m Required equipment is as described in the draft RI/FS SOP/QAPP (CDM 1994a).
®  NYSDEC will provide Jegal access to all off-site locations, as needed.

m A supply of potable water will be available on-site. In addition, potable water will be
brought to the site by CDM and/or its subcontractors as needed.

®  Measurements will be taken over a 1-day period. It is assumed that 2 CDM people will
work one 8-hour day for each measurement event.

m  All work will be performed using Level D PPE (see draft RI/FS HASP [CDM 199%4a])
m No meetings at the NYSDEC Albany, New York office will be needed.

2.2.2.3 Collection and Analysis of Groundwater Samples

A groundwater sample will be collected from each of the newly installed monitoring wells as
well as from existing monitoring wells MW-3N and MW-1SE. Each sample will be analyzed for
TCL VOCs. In addition groundwater samples collected from monitoring wells MW-15, MW-25,
MW-4S, MW-4R, MW-55, MW-6S, and MW-6R will also be analyzed for TCL semi-VOCs and
TAL metals. Detailed procedures for groundwater sampling are discussed in the draft RI/F5
SOP/QAFP (CDM 1994a).

For budgetary purposes, it is assumed that:
® Required equipment is described in the draft RI/FS SOP/QAPP (CDM 1994a).

® A supply of potable water will be available on-site. In addition, potable water will be
brought to the site by CDM and/or its subcontractors as needed.

m  Well purge water will be screened using an OVM PID. If deemed necessary, generated
wastewater will be treated on-site by a NYSDEC-supplied GAC unit (see detailed
discussion in the draft RI/FS SOP/QAPP [CDM 19%4a}).

R Approximately 1,540 gal (28, 55-gal drums) of well purge water will be generated. Ata
rate of 20 gpm, 1,540 gal of wastewater will be trcated (by on-site GAC unit) in 77 minutes
(1.3 hours).
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Scope of Work and Description of Tasks

m Cost for CDM oversight of wastewater treatment is included.
m  Pre-cleaned bailers dedicated to each well will be used.
m NYSDEC will be able to provide legal access to all off-site sampling locations, as needed.

m A total of 13 groundwater samples will be collected and sent to the contract laboratory for
TCL VOC analysis. In addition, 7 groundwater samples will also be analyzed, by the
contract laboratory, for TCL semi-VOCs and TAL metals.

® QA/QC samples (as specified in Table 8-2 of the draft SOP/QAPP [CDM 1994a]) will be
sent to the contract laboratory for TCL VOC, TCL semi-VOC, and TAL metals analysis.

m  Groundwater wells recover at a reasonable rate, and sampling can be conducted within 2
hours of purging,.

®  Monitoring wells will be sampled at a rate of 5 wells per 12-hour work day, with 2 CDM
people. Total is 36 hours per person for 2 persons (72 hours, total).

m  All work will be performed using Level D PPE (see draft RI/FS HASP {CDM 19%94al).

m A budget of $1,500 is provided for Phase I RI consumsable supplies. The NYSDEC will be
notified of consumable supply costs greater than $1,500; NYSDEC will reimburse these
costs upon receipt of cost backup/justification.

®  No meetings at the NYSDEC Albany, New York office will be needed.

2.2.3 Subtask 2.3 - Surface Water and Sediment Characterization

Surface water and sediment quality in the drainage ditch at the site, as well as upgradient and
downgradient of the site, will be evaluated. In addition, the quality of surface water and
sediment in the drainage ditch stream will be evaluated at observed outfall points downgradient
of the site, as well as at, and upgradient and downgradient of, the point at which the drainage
ditch is joined by the Nauraushaun Creek. Each collected sample will be analyzed for TCL
VOCs. In addition, one upgradient and 3 on-site surface water and sediment samples will also
be analyzed for TCL semi-VOCs and TAL metals. A summary of the proposed surface water
and sediment sample locations are provided in Table 2-2 and on Figures 2-1 and 2-2. Detailed
procedures for the surface water and sediment sampling are discussed in the draft RI/F5
SOP/QAFPP (CDM 19%4a).

For budgetary purposes, it is assumed that:
® Required equipment is as described in the draft RI/FS SOP/QAFPP (CDM 19%4a).

M A supply of potable water will be available on-site. In addition, potable water will be
brought to the site by CDM and/or its subcontractors as needed.

®m  NYSDEC will be able to provide legal access to off-site sampling locations, as needed.
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Table 2-2

Surface Water and Sediment Sample Location Summary

Sample Location Purpose

Evaluate surface water and sediment quality in Nauraushaun Creek
1 immediately downstream of the drainage ditch stream.

Evaluate surface water and sediment quality in Nauraushaun Creek
2 immediately upstream of the drainage ditch stream.

Evaluate surface water and sediment quality of Nauraushaun Creek
3 in the vicinity of the site.

Evaluate surface water and sediment quality of Nauraushaun Creek
4 in the vicinity of the site.

Evaluate surface water and sediment quality of Nauraushaun Creek
5 in the vicinity of the site.

Evaluate surface water and sediment quality of Nauraushuan Creek
6 in the vicinity of the site.

Evaluate surface water and sediment quality of drainage ditch
7 stream in the vicinity of the site.

Evaluate surface water and sediment quality of drainage ditch
8 stream in the vicinity of the site.

Evaluate surface water and sediment quality drainage ditch stream
9 in the vicinity of the site.

Evaluate surface water and sediment quality of drainage ditch
10 stream downgradient of Swivelier site.

Evaluate surface water and sediment quality of drainage ditch
11-13 stream at Swivelier site.

Evaluate surface water and sediment quality of drainage ditch
14 stream upgradient at Swivelier site.

Evaluate surface water and sediment quality of drainage ditch
15 stream upgradient at Swivelier site.

Evaluate surface water and sediment quality in the vicinity of the
16 site.

Evaluate surface water and sediment quality in the vicinity of the
17 site.
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Scope of Work and Description of Tasks

®  Samples will be collected over a 2-day period. Two CDM people working 8-hour days is
assumed (32 hours, total).

B A total of 17 surface water and 17 sediment samples will be collected and sent to the
contract laboratory for TCL VOC analysis. In addition, one upgradient and 3 on-site
surface water and sediment samples will also be analyzed for TCL semi-VOCs and TAL
metals.

B QA/QC samples (as specified in Table 8-2 of the draft SOP/QAPP [CDM 19%4a]) will be
sent to the contract laboratory for TCL VOC, TCL semi-VOC, and TAL metals analysis.

®  All work will be performed using Level D PPE (see draft RI/FS HASP [CDM 1994a)).

® A budget of $1,500 is provided for Phase I RI consumable supplies. The NYSDEC will be
notified of consumable supply costs greater than $1,500; NYSDEC will reimburse these
costs upon receipt of cost backup/justification.

& No meetings at the NYSDEC office in Albany, New York will be needed.

2.2.4 Subtask 2.4 - Wetlands Delineation and Habitat-Based Assessment

During the Phase I RI, wetlands adjacent to the site will be delineated (if deemed necessary) to
determine the necessity of a detailed wetland study. An HBA will be conducted only if, during
the Phase I RI, on-site surface water and sediment are found to be impacted by VOCs at levels
that exceed SCG values. If required, CDM will perform a preliminary HBA for the site based on
the proximity of any fish and wildlife sensitive areas, in accordance with NYSDEC Division of
Fish and Wildlife guidelines (NYSDEC 1991).

The objective of the HBA, if required, will be to describe the fish and wildlife resources that
could potentially be impacted by on-site surface water and sediment, and to outline any
additional studies that should be performed. The Phase I RI HBA, if required, will consist of
conducting a natural resource inventory/wildlife habitat survey in the immediate vicinity of the
site, including a site reconnaissance as well as a terrestrial and aquatic habitat and stressed
ecology inventory, based on existing information to be verified by field reconnaissance. The
HBA will include preparation of cover type mapping, a description of fish and wildlife
resources, preparation of qualitative faunal/vegetative cover type associations, and qualitative
assessments of relative habitat values to fish and wildlife resources.

Specifically, the HBA, if required, will include a specific description of habitats within a 0.5-mile
radius of the site and any significant habitats within two miles of the site, including any nearby
wetlands, bay, and stream systems that could potentially be impacted by on-site surface water
and sediment. The "cover type" map, extending radially 0.5 miles from the site boundary, will
consist of a topographic map at 1 inch equal to 500 feet with 5-foot contours. Vegetation by
cover type, regulated wetlands, aquatic habitats, NYSDEC significant habitats, and areas of
concern as designated by NYSDEC will be identified on the "cover” map using existing aerial
photographs, mapping, and delineations. Identified areas will be field checked. Plant and
animal species indigenous to these habitats will be identified based upon available data and
verified by field reconnaissance.
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A USGS topographic map will be used and serve as the base map for the area extending from
the site boundary to 2 miles from the site. The scale of this map will be 1 inch equal to 1000
feet. This map will depict documented fish and wildlife resources such as regulated wetlands,
bays, and stream systems. The information for this map will be based on already existing
information; no field confirmation is anticipated for this 2-mile radius map.

Data sources to be used for the preparation of the 0.5-mile and 2-mile radius maps include
NYSDEC tidal and freshwater wetland inventory maps; Soil Conservation Service survey maps;
Flood Emergency Management Agency (FEMA) maps; NYSDEC information on sitings of rare,
threatened, or endangered species at and in the immediate vicinity of the site; existing aerial
photography; and reports on indigenous species to the area. Local agencies, such as the parks
and recreations department, will also be contacted for faunal/flora information.

The wetlands delineation and HBA will be incorporated into the RI1/FS report.

For budgetary purposes, it is assumed that:
B Wetlands will be delineated; a detailed wetland study will not be conducted.
® An HBA will be conducted during the Phase I RL
® Habitat assessment field activities will be conducted for a 0.5-mile radius only.

& The habitat field activities will be conducted by three persons and will be conducted within
12 hours (or 1 day) per person including travel time.

B No special field instruments or PPE is needed.
B Aerial photographs of the site will be taken by a contractor.

B No meetings at the NYSDEC Albany, New York office will be needed.

225 Subtask 2.5 - Site Survey

The survey contractor will prepare a site topographic map of the Swivelier site and its
immediate surroundings to establish baseline topographic conditions at the site. The site map
will be at a scale of 1 inch equal to 50 feet with 2-foot contour intervals and it will identify
significant site surface physical features including the drainage ditch, monitoring wells,
buildings, and roadways. Field equipment to be used will be specified in the surveyor's
subcontract.

For budgeting purposes, it is assumed that all activities to be performed by the surveyor will be
limited to horizontal and/or vertical measurement of:

Subsurface soil sample locations

Existing groundwater monitoring wells (total of 5)
New groundwater monitoring wells (total of 11)
On-site surface water and sediment sample locations
Site boundary
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®  Site building outline (4 corners of building)

For habitat assessment mapping, if required (see Section 2.2.4), the surveyor will provide a
topographic survey map at a scale of 1 inch equal to 500 feet with 5-foot contours, which will
extend 0.5 miles from the site boundary.

For budgetary purposes, it is assumed that:

®  On-site survey activities will be conducted in conjunction with other CDM site activities; no
extra field trips by CDM are needed.

m  All work will be performed using Level D PPE (see the RI/FS HASP [CDM 1994a]).

®  No meetings at the NYSDEC Albany, New York office will be needed.

2.2.6 Subtask 2.6 - Preliminary Data Report

A Phase I RI preliminary data report will be prepared upon completion of Subtasks 2.2.1, 2.2.2,
and 2.2.3, and receipt of laboratory sample analytical results. Specifically, the data report will
include the following;:

Soil sampling data

Well drilling logs.

Groundwater sampling data.

Surface water and sediment sampling data.

One copy of the soil boring logs, well construction diagrams, and well development records will
be submitted to the NYSDEC within two weeks after the completion of the Phase I RI field
work.

Soil, groundwater, surface water, and sediment sampling data, including field sampling sheets,
will be submitted to the NYSDEC within two weeks after receipt of preliminary laboratory
sample analytical results, prior to the receipt of the data validation report, to enable the NYSDEC
to review the preliminary data as the data validation report is being completed, thus minimizing
unnecessary project delays. Data will be submitted in summary form and maps will be
provided to identify all sampling locations.

CDM will provide one copy of the preliminary data report to the NYSDEC. For scheduling
purposes, it is assumed that laboratory analysis will be completed within four weeks of sample
collection, and data validation will be completed within three weeks of receipt of laboratory
data.

The data validation and usability reports will be incorporated as an appendix to the RI/FS
report (see Section 2.4).

2.2.7 Subtask 2.7 - Risk Assessment

The Phase I RI risk assessment for the Swivelier site will quantitatively address the public health
risks that may exist on-site in the absence of any remedial action. Current EPA risk assessment
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guidance for superfund sites (USEPA 1989; 1991} will be followed to the extent appropriate for
the Swivelier site. If deemed necessary based upon Phase I RI sample analytical results, and if
off-site exposure pathways can be determined, an additional risk assessment will be performed
during a second phase RI to quantitatively address the public health risks that may exist off-site,
due to Swivelier site operations, in the absence of any remedial action. The Phase I RI risk
assessment will be incorporated into the Phase I RI report as an appendix (see Section 2.4).

For budgetary purposes, it is assumed that:
®  No additional field activities by CDM are needed.
®  No meetings at the NYSDEC Albany, New York office will be needed.

The following sections describe, in detail, what will be included in the Phase I RI risk
assessment.

2.2.7.1 Evaluation of Existing Data

This will include presenting site specific information pertinent to the exposure setting, an
evaluation of the usability of site-specific chemical data for risk assessment purposes, and a
summary of the data that will be used for each media in the risk assessment. Information
pertinent to the exposure setting will include surface and groundwater hydrogeology, climate,
demography and land use, vegetation, and wildlife.

Data usability will be evaluated based upon detection limits relative to toxicity values, the
appropriateness of the analytical methods, a review of laboratory data quality results, and the
extent to which the data are representative of the media to which receptors may be exposed.

2.2.7.2 Identification of Constituents of Concern

The constituents of concern will be identified based upon a comparison of VOC-affected site
samples with local background samples, the toxicity of site-related chemicais relative to detected
concentrations, and the frequency of detection for each constituent. In addition, the fate and
transport properties (persistence and mobility) of each constituent will be considered in deciding
which constituents should be evaluated as constituents of concern.

2.2.7.3 Exposure Assessment

Exposure assessment is one of the key components of a risk assessment, providing an evaluation
of the type and magnitude of potential exposure to the chemicals of concern. Current EPA risk
assessment guidance requires evaluation of the highest exposure that is reasonably expected to
occur at a site (i.e., the reasonable maximum exposure [RME]). The site exposure assessment
will include the following activities:

®  Development of a site conceptual exposure model. The model will be used to identify
potential on-site receptors and exposure pathways. Potential on-site exposure pathways
may include incidental ingestion and dermal absorption of on-site soils, groundwater,
surface water, or sediment, and the inhalation of fugitive dust.
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®  Quantification of exposure based upon the development of site-specific exposure point
concentrations and a combination of site-specific, constituent-specific, and exposure-specific
assumptions.

2.2.7.4 Toxicily Assessment

Various guidelines, regulations, and standard toxicity values, that are based upon toxicity
studies, have been developed to protect human and environmental receptors from the adverse
effects of toxic chemicals. These toxicity values, combined with the results of the exposure
assessment, provide a basis for quantifying the potential health and environmental risks at the
site. The toxicity assessment will provide a brief summary of the potential carcinogenic and
toxic effects of each chemical of concern pertinent to the type of exposure presumed to be
possible at the site. In addition, current toxicity values for each chemical of concern will be
listed.

2.2.7.5 Risk Characterization
The risk characterization will combine information developed in the exposure assessment with

toxicity information to determine potential health risks to on-site individuals. Potential risks will
be quantified for both carcinogenic and toxic effects. Specific chemicals and exposure routes that
contribute the most to estimated risks will be identified.

2.2.7.6 I[dentification of Uncerfainties

The procedures and assumptions used in the risk assessment will be derived from a combination
of EPA guidance documents, site-specific information, and professional judgment. These
procedures and assumptions are subject to various amounts of uncertainty depending upon the
type of assumption or estimate considered. The risk assessment will include qualitative estimate
of the degree to which quantitative risk estimates may over- or underestimate risks such that
major sources of uncertainty will be identified and evaluated.

2.2.7.7 Development of Cleanup Goals

Based on the results of the risk assessment, media-specific cleanup goals will be developed, if
deemed necessary.

2.3 Task 3 - Development of Alternatives (First Phase Feasibility
Study)

If deemed necessary based upon Phase I RI sample analytical results, the first phase FS will be
conducted; i.e., this task will be conducted only if Phase I RI sample analytical results
demonstrate the need for remedial action at the site. Using the information developed during
Task 2 of the Phase I RI (site characterization) activities, potential remedial action objectives will
be identified for each affected medium and a preliminary list of potentially applicable remedial
action technologies and process options will be identified. These remedial technologies and
process options will be screened to ensure their effectiveness in achieving compliance with SCG
values and risk-based cleanup goals for the site.

CDM will indicate if sufficient data is available to complete the Phase I FS. If additional
information is required, it will be obtained during a second phase RI (see Section 2.5). The
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Phase 1 FS will then be completed upon receipt of Phase II RI results. The Phase I FS will be
incorporated into the RI/FS report.

2.4 Task 4 - Preliminary Screening of Alternatives (Second Phase
Feasibility Study)

The second phase of the FS will include the development of potentially applicable site remedial
action alternatives based on the remedial action technologies and process options deemed
applicable and appropriate during the Phase I FS. These alternatives will be screened to present
the most appropriate site remedial alternatives as determined by their expected effectiveness and
implementability. This task will be conducted only if Phase I RI sample analytical results
demonstrate the need for remedial action at the site.

CDM will indicate if sufficient data is available to complete the Phase I FS. If additional
information is required, it will be obtained during a second phase RI. The Phase II FS will then
be completed upon receipt of Phase II RI results. The Phase I FS will be incorporated into the
RI/FS report.

As part of Task 4, a RI/FS Report will be prepared to report and summarize field investigation
activities, to identify areas and constituents of concern at the site and assess potential on-site
environmental and public health risks, and to present site remedial action objectives and
alternatives, if necessary. The RI/FS report will also indicate if a second phase Rl is necessary.
Specifically, the draft RI/FS Report will include the following:

® an introduction, including report purpose, site background, description, history,
environmental setting, and previous investigation summary.

®  a description of the Phase I R], including field activities associated with site
characterization. This may include a description of site physical and chemical data,
constituent sources, geology, subsurface soil characteristics, groundwater/hydrogeology
characteristics, and surface water and sediment characteristics, and on-site ecological and
human receptors.

B a description of the nature and extent of VOC-affected media at the site, including results
of Phase I RI site characterization activities with respect to site subsurface soil,
groundwater, and surface water and sediment.

® a discussion of constituent fate and transport, including contaminant migration and
persistence on-site.

B conclusions, including data limitations and any recommendations for additional work, as
well as remedial action objectives and potentially application remedial action alternatives.

B appendices, including sample analytical data, a site risk assessment, a data validation
report, and a data usability report.

The Phase I RI will serve as documentation of data collection and analysis in support of the site
ES.
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Nine copies of the draft RI/FS report will be submitted to the NYSDEC for review and
comment. The draft RI/FS report will be revised once to incorporate one set of NYSDEC written
comments (see Section 2.7). One meeting (scoping session) will be conducted at the NYSDEC
Albany, New York office to discuss NYSDEC comments on the draft RI/FS report. One public
information meeting will be attended by the CDM Project Manager and Geologist. For
budgetary purposes, it is assumed that the CDM Project Manager and Geologist will each spend
3, 8-hour days preparing for the public information meeting and CDM will be required to
prepare meeting presentation materials.

2.5 Task 5 - Post Screening Field Investigation and Treatability
Studies (Second Phase Remedial Investigation)

If deemed necessary, based on Phase I RI sample analytical results and/or the findings of the
Phase I and I FS, a second phase RI will be conducted. Specifically, the Phase II RI will include
any additional field investigation activities and/or treatability studies deemed necessary by the
Phase I RI and Phase I and II FS.

If a Phase II RI is deemed necessary, a work plan for the second phase RI will be developed
under Task 5 of the site RI/FS. The Phase II RI work plan will be submitted to the NYSDEC as
an addendum to the RI/FS work plan. The Phase II R], as well as a (subsequent) preliminary
data report, will also be executed under Task 5.

If deemed necessary, recommendation and justification for a Phase I RI will be provided in the
Phase I RI Report (see Section 2.4} The scope and budget for Task 5, if deemed necessary, will
be submitted to the NYSDEC following NYSDEC approval of the Phase I RI report. Subsequent
site RI/FS tasks (for example, Task 6 - Phase II FS) will be conducted upon completion of the
Phase I RL

2.6 Task 6 - Detailed Analysis of Alternatives (Third Phase
Feasibility Study)

If the site RI demonstrates the need for remedial action at the site, CDM will conduct a detailed
analysis of each of the potentially applicable site remedial action alternatives, developed during
the Phase II FS, in accordance with CERCLA and TAGM #4030 dated May 15, 1990 (NYSDEC
1990). Specifically, the Phase III FS will include an evaluation and comparison of the remedial
alternatives remaining after the preliminary screening conducted during the Phase II FS.

2.7 Task 7 - Recommendation of Remedy

A preferred site remedial alternative will be recommended that is protective of public health and
the environment, meets site cleanup objectives that have been identified to the maximum extent
practicable, is cost-effective, and represents the best balance of all evaluation criteria and
considerations, based upon the results of the Phase III FS.

A conceptual plan for implementing the selected alternative will also be provided. The final
RI/FS report will be submitted under this task and will incorporate NYSDEC comments on the
draft RI/FS report, the results of the Phase III FS, and a recommended site remedial action
alternative, if deemed necessary.
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Nine copies of the draft final RI/FS report will be submitted to the NYSDEC. The draft final
RI/FS report will be revised once to incorporate one set of NYSDEC written comments into the
final RI/FS report. Twelve copies of the final RI/FS report will be submitted to the NYSDEC.

For budgetary purposes, it is assumed that:

®  a meeting (final scoping session) will be conducted at the NYSDEC Albany, New York
office to discuss NYSDEC comments on the draft final RI/FS.

B Because it is not known whether a second phase RI will be conducted, costs for the
inclusion of Phase II RI results into the draft and final RI/FS reports are not included.

®  The CDM Project Manager will attend one public information meeting. The CDM Project
Manager will spend 3, 8-hour days preparing for the meeting. CDM will be required to

prepare meeting presentation materials.
(wpdocs\swivel \wkpn\sec2)im
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The following tabulation provides the proposed project schedule and key milestones and
deliverables for this work assignment. As currently planned, field work will be initiated two
weeks after written receipt of work plan approval and notice fo proceed from the NYSDEC.
Field activity duration (actual field time) is estimated to be ten weeks, if no delays are
experienced due to inclement weather, site access problems, or for any other reasons beyond the
control of CDM.

The scheduled submittal dates for deliverables are based on a standard laboratory turnaround
time of four weeks, and a turnaround time for data validation of three weeks.

Milestone Date

RI/FS WORK PLAN DEVELOPMENT

TASK 1:

1. Receipt of Work Assignment 12/13/93
2. Return of signed copy of Work Assignment (10 days) 12/24/93
3.  First scoping session to review TASK 1 requirements 01/07/94
4. RI/FS Work Plan Development (First Draft) 02/25/94
5. NYSDEC written comments to CDM 03/21/94
6.  Second scoping session (discuss NYSDEC comments on draft 1) 03/18/94
7.  RIFS Work Plan Development (Second Draft) 04/08/94
8.  NYSDEC final written comments to CDM 04/29/94
9.  First public information meeting 04/28/94
10. Final RI/FS Work Plan 05/06/94

11. NYSDEC Approval of RI/FS Work Plan and Notice to Proceed 05/11/94
{TASKS 2-4)

REMEDIAL INVESTIGATION /FEASIBILITY STUDY

TASK 2:
12. Preparation of Driller Specifications 05/11/94-05/12/94
13. Technical Memorandum to Address Any Outstanding Public

Comments and Agency Comments 05/13/94
14. Field Work Kickoff Meeting with Standby Consultant & Subs;

Trailer Set-Up 05/19/94-05/20/94
15.  First Phase RI Field Work (10 weeks) 05/23/94-07/26/94
16. First Phase RI Sample Analysis (4 weeks) 07/26/94-08/26/94

17.  First Phase RI Preliminary Data (unvalidated data) Report 09/09/94
18.  First Phase RI Data Validation (3 weeks) and Usability Report  09/12/94-10/07/94
(1 wk)

CDM Camp Dresser & McKee 3-1
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19. Second Round Synoptic Groundwater Level Measurements 10/20/94
and Off-Site Disposal of Hazardous Waste/Cuttings (if any)

20. First Phase Rl Site Risk Assessment 10/10/94-11/04/94
TASK 3:

21. First Phase FS 10/17/94-10/28/94
TASK 4:

22. Second Phase FS 10/31/94-11/11/94
23. Draft RI/FS Report for Phase I RI 11/18/94

24. NYSDEC Written Comments to CDM 11/30/94

25. Meeting with NYSDEC to discuss RI/FS Report 12/01/94

26. Revised Draft Final RI/FS Report for Phase I RI 12/30/94

27. NYSDEC Approval of Draft RI/FS Report 01/06/95

28. Second public information meeting 01/12/95

TASK 5 (if deemed necessary}:

29. Second Phase RI Work Plan Development (Draft} 01/16/95-02/17/95
30. NYSDEC written comments to CDM 02/24/95
31. Scoping session (discuss NYSDEC comments on draft) 02/27/94
32. Final Phase II RI Work Plan 03/17/94
33. NYSDEC Approval of Work Plan and Notice to Proceed 03/21/%4
(TASKS 5-7)

34. Field Work Kickoff Meeting with Standby Consultant & Subs  03/27/95
35. Second Phase RI Field Work and Treatability Studies (6 weeks) 04/03/95-04/28/95

36. Second Phase RI Sample Analysis (4 weeks) 05/01/95-05/26/95

*37. Second Phase RI Preliminary Data (unvalidated data) Report 06/09/95

**38. Second Phase RI Data Validation (3 weeks) and 05/29/95-6/23/95
Usability Report (1 wk)

**39. Second Phase RI Risk Assessment 06/12/95-06/30/95

TASK 6:

***40.  Third Phase FS 06/12/95-06/30/95

TASK 7:

41. Recommendation of Remedy 07/03/95-07/12/95

42. Draft Final RI/FS Report 07/21/95

43. NYSDEC written comments to CDM 07/29/95

44. Meeting with NYSDEC to discuss Report 08/03/95

45. Final RI/FS Report 08/25/95

46. Third public information meeting 09/07/95

47. Record of Decision (ROD) and Responsiveness Summary 09/22/95
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Section 3
Work Assignment Progress Schedule

Note: Deliverables and deliverable dates are in bold print.
*Assumes 50 percent less data obtained during Phase IL RI than that obtained during
Phase I RI.

** Assumes Phase I RI data validation will be conducted concurrent with preparation of
Phase II RI Preliminary Data Report and Risk Assessment.

*#x A ccimes Phase I FS conducted concurrent with Phase II RI Risk Assessment.

A bar chart schedule summary by task and subtask, as discussed in Section 2.0 of this work
plan, is shown on Figure 3-1. A summary of project labor hours and costs on a task by task as
well as a subtask basis, is provided in Table 3-1. Table 3-2 presents a summary of labor hours
expended to date; this table will be updated on a monthly basis and provided to the NYSDEC
Project Manager.
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o)

Task / Subtask

1l

Sep

Oct

Nov

Dec

Task § = Work Plan Preparation
1.1 Draft RI/FS Work Plan
Slte Visit/First Scoping Meet
Second Scoping meeting
Second Draft RI/FS Workplan
Recelve NYSDEC Flnal Comme

1.2 Final RI/FS Work Plan
Publie Meeting
Task 2 ~ Slte Characterization
NYSDEC Notice to Proceed

Fleld Work Kickeff Meeting

Technlcal Memo to Address
Outstanding Agency Comme

Develop Drilling Specs.

Review Aerlal Photos

2.1 Subsurface Sell Charocterizotle
2.2.1 Soll Gds Survey
2.1.2 Subsurface Soll Sample:
2.2 Hydrogeolegic Characterizotior
2.2.1 Monitoring Well Installat
2.2.2 Synoptlc Water Level }
2.2.3 Groundwater Somple Ct
2.3 Surface Woter and Sediment !
2.4 Wetlends Delineatlon ond Habi
2.5 Slte Survey
Demobillze
Waste Dlsposal
2.6 Phose | Rl Data Report
Laboratory Turnoround Tlme
2.6.1 Preliminory Phase | RI [
2.6.2 Data Vaildation/Usabltl
2.7 Risk Assessment
Task 3 - Development of Alternatives
Task 4 - Prelimlnary Screening of Att
{Phase | F3)
4.1 Phase | F3
4.2 Draft RI/FS Report
Recelve NYSDEC Comments
4.3 Third Scoplng Meeting
4.4 Revised Dreft RI/FS Report
Public Meeting

Task 5 - Post Screening Fleld Investl
Treatablilty Studies (Phase

Task & - Detalled Analysls of Alternc
(Phase Il FS)

Task 7 - Recommendation of Remedy
7.1 Recommend Remedy
7.2 Draft Flnal RI Report
7.3 Flnal Scoping Meeting
7.4 Flnal RI/FS Report
7.5 Final Publle Information Meet

q

=== cCc

- —

O CDM “draft” dellverable
® CDM “final” dellverable
A CDM attendance at Publ

CDM Camp Dresser & McKee

Figure 3-]

Bar Chart Project Schedule

Swiveller Site - Nanuet, New York

NYSDEC Site #3-44-036



TABLE3-1

FROJECT LABOR HOURS AND COSTS SUMMARY

Labor Classification X Vil Vit VI v v 1 11 1 Technical Adm/ Totat Ne, of
Report Typing Support Direct Labor
Hew. and Coste
Salary Rater 1994 $4771 $4290 33339 §322t 52660 $2491 $20.30 $i827 31551 $153% $1539 Budgeted
1995 350409 $45.05 $37137 $3347 $17.93 32615 $2132 $19.a8 $1628 $1a16 51616
19961 $5260 34730 3224 33551 52933 31748 $2138 20.14 $17.10 51697 51697
Description Hows Cost Hows Cent Hows Cont Hows Cont Hours Cost Houns Cost Hours Cont Hours  Coat Hours Cont Houws Cont Hows Cest Hours Cost
Task 1 ~ Work Plan Development
1.1 Draft Phase | RUFS Waork Plan
111 Site Visit First Scoping S ¢ssion 10 $165.00 9 $I24.19 19 $490.19)
1.1.2Review o (R egeiatary Files 83 $226.10 9 322419 17.5 543029
1.13 First Dratt R UFS Work Plag 2] §9sd2 19] 367%.21 188]  $5,000.80 91 $2,266.81 39 $791.70 2 s0194 16 $248.16 66 10154 19| 241 482 51078919
1.1.4 5ccond Scoping Sesion 3 $212.80 3 $212.80
1.1.5 Second Deafi R I/FS Woek Plan 2| §9%42 10| $355.90 10 $33200) 135 $336.29 91 515 191 $29041 7S5 $1,750.53
1.2 Fina) RUFS Work Plan
1.2.1 Firgt Public lnfor matica Mecting 3 $212.80 8 $212.80|
1,12 Fiaal RUFS Work Plun 123 $332.50 & $149.46 2 $440.80 8.3, 313082 29 $633.38
Total Hours sad Cost - Task | §| $150.84 29] s1,03201 15% $6,783.00 1283 $3,200.94 41 $832.30 22 $401.94 16 $248.16 83.5| $1,285.07 38| $554.82 617 $14555.18,
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TABLE -1

PROIJECT LABOR HOURS AND COSTS SUMMARY

Laba Classification X Vit VI ¥i v v 1 1 1 Techaical Admt Tetal No. ol
Report Typing  |Support Direct Labar
Elrs. und Coats
SalaryRates 1994 [ 34771 $4290 33359 §3221 $2660 $2491 $2030 $1827 1381 51339 $1339 Budgered
1995 | $50.09 $45.05 33737 $33.82 53793 $2615 $1L32 $1918 51628 51616 51516
1996 | 35260 $4730 $39.24 335351 $24933 $210.46 $1138 2014 31710 $1697 51697
Desxiption Houwt Cost Hows Cost Hourn  Cod Hows Cost Hours Cou Howrs Cost Houra Cost Hows Cost Hours Cost Houws Cout Hous Cou Howrs Cou

Task 2 ~ Site Charncteriztion

- Technical Memorandsm 1o Address B §28472 201 $53..00 20 $49.20 5 $101.50 & 1812 61 $1,5%9.54
Outstanding Agency Comtents

~ Development of Subcontractor 40| $1,064.00 10 $996.40 &0 $2,060.40]
Specifications & Procurement

2.0 Field Work Kickoff Meeting 19 $306.40 38 3546.58 20 3406.00 7 $1,850.94
2.1 Subsirface Sod Chardexization
2.1.150il Gas Survey 3 310677 20 333200 138)  $)43258 126! $2,302.0Z 84|  $1,502.84 i $7,681.21

2.1.2Callction/Analysis of 3 51T 10 $266.00 P2 $1487.20 37 $559.47)
Subsurface Soil Samplies

1.2 Hydrogealogic Charncterization

2.2.1 Mopitaring Weli lastallation Il $16T? 15 393100 218 $4,628.40 30 $548.10 296 36,214.27
b4 10118 EIRR JRVAS ] 35 §971.35 138 $3,368.36 198 $4,358.40
2.2.2Symoptic Water Level Meaturements
(I Roundn) 3 st & $136.90 12 $460.04 pal $35.60 3 $1,063.63
223 Collection'Analyuis of
Groundwaier Sumples 3| s1en 20 $558.60 b $130.73 36 §$767.52 36 358606 106 $2,155.06)
2.3 Surface Water and Sediment 3| 310677 3 $605.00 16 $324.30 11 $248.16 &0 SEINT
Charcterization ’
= Demobilization 1 33137 8 $223.44 B $10.356 L} $130.24 25 336161
= Waate Dispasal
10 $3.10 26 376,08 20 $30.00 4 $£5.28 &0 $1,708.16
2.4 Wetlands Delineation and
Habitat ~ Baed Assessment
2.4.1Review of Availabie Aerial Photagaphs
15 $665.00 12 $548.07 47 §1,213.02
242 Review ol Agency Fiten
15 $118.95 12 $313.80 F $732.75
2,43 Sire Walkova
11| $405.84 12 $)13.80 1z $195.36 EL] $915.00
244Rcport of Findiags
1 150.09 4| 314848 0 $2,02.20 23 $608.23 4 37672 120 $1,953.60 25| $H0LDG 25| $404.00 264 $5,765.34
2.5 Site Survey 8 $1°0.36 8 S170.54]
2.6 Prefiminmy Phaue IR Dits Repont
2.6.1 Preliminary Phase [R]1 Date Report
5| $i8685 164 327930 20 $323.00 40 51,2820 20 $35.60 113 $2,593.95
2.6.2 Data Validation / Waability Re poct
1 35009 3| 31,095.84 12 $3335.16 20 $383.60 23] $401.00 90 $2,368,69
2.7Risk Asserament
1 35003 1Z] 44844 19 $530.67 . 32 $1,020.201
Totsl Hours and Cost — Task 2 St $2%0.45 93| $3,4351 TI] 52,435.04 &1 $9,908.50 )33 $8,388.03 589 $13,258.62 180] $3,310.44 316 $3,067.48 33 $571.a2 50| §808.00} 2033 $46393.45]
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TABLE3-1

PROJECT LABOR HOUHRS AND COSTS SUMMARY

Labar Classification 1X VIl vu v v v n I I Techuical Adms Total No. of
Report Typing | Support Direat Lakor
Hrs. and Costs
Salary Rates 1954] 34771 $42%0 $33.59 s SZRE0 2491 $2030 $1827 $15.31 $1539 1339 Budgeted
1995 | $5009 54503 331 33387 $17.93 $1615 32132 51918 31628 31616 $1616
19561 $5260 $4730 $39.2¢ 53551 $2933 $27.46 32138 2014 31710 5i697 51697
Descxiption Houws Cost Hewa Cont Hours Cout Hews Cout Hours Cont Hourx Ceat Hours Cest Hours Cost Howurs Cost Hows Cont Hounn Cost Haurs Cout

Task 4 - Preliminmy Sareening of Alteruatives

4.1 Phasc 11 FS

4 320036 33| $13080 8| §2W.56] 833 §2,132.16 801 31,302.40 179 3$4,236.17)
4.2 Drakk Phase IRUFS R epart
4] $20038 16| 359792 8 127058 160 32,70.00 100]  $2,615.00 2601  35,343.20| Byl $1,5M.40 120( $1,93%.20 8 $129.28 696 $15,622.92
4.3 Third Stopmg Session
10 $500.90 16 $3MBJ0 10| 32MI0 il $261.30 0 31,415.40
4.4 Revised Draft RUFS Repon
2| $100.8 8| $2%m358 10{ $338.20 £0 31,675.80 30 $781.30 40 $852.80 40 §767.20| pit) $3.80 40| 364640 8 $1%.28 258 $5,918.92
4,3 Second Public Information Meeting
1.3 3$75.04 4] _$1148 3 $1,005.48 36 3541140 15 $319.40 915 $2,491.34)
Total Hours xnd Cost — Task 4 21.5] $1,076.94 41.5] 51,530.66 26| $8MW32 2845 $8,085.74 176 460240 k1% 36,715.80| B20) $2,301.60 100 $1,628.00 160 52,585.60 16) $238.36| 1266 $29,684.81
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TABLE3-1
PROJECT LABOR HOURS AND COSTS SUMMARY

Labor Clasification X vin Vil V1 v v 1 1 I Techaical Adm) Totsl No, of
Report Typing Support Direct Labor
Hrs, 20d Costs
SalaryRates 1994 | $47.71 34290 13534 33221 $2660 $2491 $2030 31827 31551 $15.39 31339 Budgeted
1995 | $30.09 $4505 $37.37 33382 $27.93 §26.13 $iL32 $1918 $1628 51616 31416
1996 $3260 $4130 $3924 $35.51 $2933 §21.46 $1238 12014 $17.10 31497 $1497
Description Hous Coen Houws Cout Hows Cout Hous  Cont Hours Cout Hours Cont Hourt Cost Hows  Cost Howrs Cou Hours  Cont Hows Cont Hour Cost

Task 5 - Post Sareening Field Investigation

and Teeatsbility Studies (Phase IIRE}

Total Hows and Cout -~ Task $

Pike @ ASCHE DLLE XTABR 23 1. WY




TABLE3-1

PROJECT LABOR HOURS AND COSTS SUMMARY

Labor Classification 1x VEI v VI v v Hi} 1 I Techmical Adm/ Totsl No, of
Report Typing | Support Direct Labor
Flaa, and Costs
Salary Rates 1954| $47.71 4290 $33359 31221 $2660 $2451 $2030 31827 $1531 $1539 31539 Budgeted
1993 | $3009 345.05 53737 $33.82 52793 32615 $2132 31918 $1624 $1416 31416
1996 $5260 $4730 $3924 $3551 §2933 32746 $2133 s $1%10 $1697 $1497
Dearipticn Hews Con Hows Cox Hours Cou Hows Cout Howrt Cost Hows Cont Hours Coat Hours  Cost Hours Cost Houwn  Couxt Hows Couat Howrs Cou
Task 6 — Detsiled Analysis of Alternatives
(Phase 1T FS) 53| $I7.50 4] 31%.10 5| $156.83 32] 81,082.24 &0 31,673.80 0 $1,562.00 120 $1,953.60 20| 13520 9 3145.44] 3135 $7,395.83)
Total Howrs and Cost —~ Tazk & 53] $27.50 1| $1m.20 3| 518683 32| 51,0824 60 31,675.30 60 51,565.00 120 3195360 20| $3B20 9] $143.44] 3155 $7,391.43

Pt - ASCHE DXL E KTABBS - 1.WES




TABLEJ-)

PROJECT LABOR HOURS AND COSTS SUMMARY

Labar Classification X Vi ViI V1 v 1w m u i Teckhnical Adm/ ‘Tota N, of
Report Typing  [Suppart Direa |abor
Hrs, aad Costa
Salary Rutes 1991 $47.71 $4290 13359 $3221 $2660 52451 32030 §$18.27 $15.51 $1339 51539 Budgeted
1995 | $30.09 $45.05 $37137 51342 3273 12615 $2132 31418 §1628 §1616 31616
19961 $52.60 $4730 34 533351 $2933 32746 $IL38 $2014 $12.10 31697 316497
Description Houws Comr Houwa Cost Hours Cost Hours Cost Howrs Cont Hours Cout Elours Cost Hows  Cost Heurs Com Hows Cost Howrs Cost How's Cost
Task 7 - Recommendation of Remedy
7.1 Recommendation of Remedy
2| %20 1 $78.48 4] s142.04 40| $L1N20 40 3684.00 88 $2,182.97
7.2 Drak Final RI/FS Report
& 5115.60 14 33836 60 $1,759.80 0 359.20 43 $1,007.10 40 $684.00 &0| $1,018.20 14} $237.38 159 $6,120.84
7.3 Final Scoping Mecting
107 332600 12] $47088 12 $351.96 H 51,348.84)
7.4 Final RUFS Report
51 318,00 i 354936 46 $1,349.18 10 $71.60 10 323.80 20 $342.00 40] 36780 14] $2I7.38 159 $1,918.32
7.5 Fioal Publx Isformation Meeting
36|  $1,055.88 15 335570 31 $1,391.58)
Tutsl Howrs and Cost - Taak 7 23] §1,205.80 42| $1,640.08 4 $14204 194 55,690.02 30 $823.80 10 $1,566.60 100 $1,710.00 100] $1,697.00 181 $4M1e 391 $14,962.50)
Tota! Howrs and Cost (ail taske) 631 31,994.08 8| S3edd0[ 2325] 86,8437 134] $4.39%6.60| 12455] $Z&TISI7| T2T5| $1RTE0AT( 1015 51980672 122| $6,083.98 nz $0.874.04] 4165] 35,0419 149] §1926.10] 3003 S1T138.T72
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Engineer Camp Dresser & McKee Date Prepared March 25, 1994

Project Name  Swivelier Site Billing Paiod
Work Asd gnment No. D002925 -4 Invoice No.
l TABLE 52
SUMMARY OF LABOR HOURS EXPENDED TO DATE
LABOR X Vi VIl Vi v v 11 11 &1 ADM /SUPPORT TOTAL NC. OF
CLASSIFICATION EXP/EST EXP/EST EXP/EST EXP/EST EXP/EST EXP/EST EXP/EST EXP/EST EXP/EST DIRECT LABOR HRS.
EXP/EST
Task | — Wock Ptan Preparation
1.1 Dralt Phase | RIZFS Work Plan
1.1.1 Site VisitFirst Scoping Session 0/ 0 0r 0 [} 1] [[¥] 0 0/ 190 o/ 9 0/ 0 0/ 0 0/ 0 0/ 19
1,1.2 Review of Regulatory Files 0/ 0 o/ 0 0/ [ 0/ 0 0/ 85 [} 9 0/ 0 0/ i 0/ 0 0/ 115
1.13 First Draft RI/FS Wak Plan o/ 2 (¥ [N 19 0/ 0 0/ 188 o 9 0/ 3 0/ 38 0/ 8 b/ 462
1.1.4 Second Scoping Session 0o/ 0 o/ 0 07 0 0/ 0 0/ 8 [ 0 0/ 0 0/ [ 0/ 0 o/ 8
1.15 Second Draft RI/FS Work Plan 0 2 0r 0 [ 10 o/ 0 0/ 20 0/ 135 [N 0 0/ [} 0/ 28 [YRREE]
1.2 Final RI/FS Work Plan
1.2.1First Public Infarmaton Meeting 0/ ] 0/ 0 ¢/ 0 o/ [ G/ 8 0/ [} 0/ [} o/ L] 0/ 0 0/ 8
1.2.2Final RIFS Woark Plan ¢/ 0 0/ ¢ [ 0 [ 0 o) 125 [N 6 o/ 2 0/ 0 07 83 0/ 29
HOURS - TASK | o/ 4 0r 0 o/ 2% LU 0.0 0/ 25590 ¢/ 1285 0/ 41 0/ 38 e/ 1215 0/ 6179

file=ANSCHEDULEXTABLE32. W3



Engincer Camp Dresser & McKee Date Prepared March 25, 1994
Projeet Name  Swivelier Site Bilting Paxiod
Work Assgnment No. D002925 - 4 Lnveice No.

TABLE3-2
SUMMARY OF LABOR HOURS EXPENDED TO DATE

LABOR X VIl VIl VI v v m I &1 ADM.SUPPORT TOTAL NO. OF
CLASSIFICATION EXP/EST EXP/EST EXP/EST EXP/EST EXP/EST EXF/EST EXP/EST EXP/EST EXP/EST DIRECT LABOR HRS.
EXP/EST

Task 2 — Site Charactarizalion

—Technical Memorandum to Address ¢; 0 0/ 0 0/ 8 0/ 0 ¢/ 20 0/ 20 0/ 5 0/ 0 0/ 8 0y 6l
Questanding Agency Comments
—Develope ment of Subcontractor ¢/ 0 G; 0 0/ 0 6/ 0 o/ 40 o/ 40 0/ 3 0/ 0 0/ [ 0/ 80
Specifications & Procurement
2.0 Field Work Kickoff Meeting [V Y] 6; 0 [ [ 0/ 0 ¢/ 1¢ 0o/ 38 [ 0/ [} 0/ 0 or 77
2.1 Subsucface Soif Characierization [ Y] [F] [N} [ [} 0 0/ [} 0/ 0 0/ 0 a/ [} 0/ [} 0/ 0
2.1.1 Scil Gas Survey o/ 0 [V 0/ 3 0/ 0 o/ 20 0/ 138 0/ 0 ¢ 210 [F] 0 0/ 3N
2.1.2 Cotlection/ Analyss of o/ 0 o/ 0 0/ 3 0/ 0 a/ 10 0/ L] 07 24 [ [ [ 0 o/ 37
Subsurface Soil Samples
1.2 Hydrogeologic Characterization o/ 0 0/ 0 0/ [1] 0/ 0 0/ 0 LY 0 0/ 0 [N 0 [ 0 0 f [
2.2.1 Monitocing Well Installation 0/ 2 0/ 0 (¥} 3 0/ 0 0/ 70 0/ 0 [ XL 0/ 30 [N 0 6f 494
2.2.2 Synoplic Water Level 0/ 0 0/ ¢ 0/ 3 0/ ] 0y 0 [UF) [ 0/ 22 o/ 20 o/ 0 0/ 31
Measwements (2 Rounds)
2.23 Collection’ Analysis of 0/ ¢ [N 0/ 3 0/ 0 0/ 20 [X) 5 [T 0f 3 0/ [} 0/ 100
Groundwater Samples
23 Surface Water and Sediment [T 0/ 0 o/ 3 0 o 0/ 25 [N 0 0f 16 0/ 18 0/ [ 0/ 60
Characterizalion
— Demabilization 0/ [} 0/ 0 ¢/ 1 o/ 4] 0/ ] 0/ 0 o 8 o 8 04 1] o/ 25
~ Waste Disposal 0/ ¢ 9/ ¢ G4/ 10 0/ 4] 0/ 26 0/ 20 0/ 4 o/ L] 04 [} 0/ 60
2.4 Weilands Deliniation and 0; ¢ [V +/ 0 0/ ¢ 0/ 0 0/ 0 [X] 0 0/ 0 o/ [ 0/ 0
Flabitat — Based Asscssment
2.4.1 Review of Available Acrial 0/ [ [ ] G/ 0 0/ [} 0/ 25 ¢/ 22 [} 0 o/ 0 0/ [} o/ 47
Photographs
2.4.2 Review of Agency Files [ 0/ 0 0/ 0 0/ ¢ 0/ 15 0/ 12 of ] 0/ 0 0/ [} oy 27
2.43 Site Walkover O/ 0 0/ 0 0/ g 0/ 12 0/ 0 o/ 12 o/ bl of 11 0/ 0 0/ 36
2.4.1Report of Findings Of 1 o/ 0 07 4 0/ 60 0/ 2% @7 [} O/ [] o/ 124 o/ 50 0f 264
15 Site Survey (¥} 0 0/ 0 0f [] 0/ [ 0/ 0 o/ [1) [N} B 0/ [] o/ 0 