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1.0 INTRODUCTION

Roux Associates, Inc. (Roux Associates) has developed this Investigation and Interim
Remedial Measures (IRM) Work Plan to, on a "fast track" basis, complete delineation
efforts and remove soil "hot spots" present on the eastern and western portions of the Citric
Block (Citric Block Site) located at the Pfizer Inc (Pfizer) Williamsburg Facility, Brooklyn,
New York (Figure 1). The Citric Block Site is located in the east-central portion of the
facility and is bounded on the north by Gerry Street, on the east by Harrison Avenue, on
the south by Flushing Avenue and the northern edge of the three existing buildings, and on
the west by Union Avenue (Figure 2).

In July 1995, a subsurface investigation on the eastern portion of the Citric Block

_(hereinafter referred to as the Citric Block Site Subsurface Investigation Report) was

conducted by Roux Associates to determine soil (fill) and perched ground-water quality
conditions throughout the areas that included the former Buildings 1D, 3A, 3B, 4A, 4B, 7A
and 7B, as well as the former yard in the center of the block (Figure 3). The results of the
fill and perched ground-water qhality analyses indicate detections of metals and volatile
organic compounds (VOCs). In addition, semivolatile organic compounds (SVOCs),
specifically polycyclic aromatic hydrocarbons (PAHs), were detected in fill.

The additional delineation efforts proposed in this Work Plan are designed to develop
additional Citric Block Site-specific data to supplement the previous subsurface investigation
(Roux Associates, 1995a) performed on the eastern half of the Citric Block Site and
investigate previously uninvestigated areas (e.g., the western half of the Citric Block Site)
in order to fully describe environmental conditions in the media of concern. These
additional delineation efforts are scheduled to proceed on a "fast track”" basis to enable the

implementation of the Citric Block Site IRM to proceed in an expeditious manner.

Specifically, additional delineation efforts will include: -

»  asoil-quality investigation to determine the nature (e.g., constituents of concern,
concentrations, potential for migration) and extent of soil contamination and to
identify source area(s) beneath the Citric Block Site;

+ a hydrogeologic and ground-water quality investigation in the perched zone to

assess the occurrence, continuity, extent and quality of perched ground water
beneath the Citric Block Site;
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o  further assessment of the continuity, thickness and permeability of the thick clay
layer separating the shallow, perched ground water and fill from the deeper Upper
Glacial aquifer to confirm existing data that indicate that the clay layer beneath
the Citric Block Site prevents hydraulic connection between the fill and the
deeper water bearing zones (e.g., Upper Glacial aquifer); and

. an on-site sewer investigation to determine if migration pathways exist between
the on-site soil/perched ground-water contamination and any adjoining sewer
structures. '

The IRM for the Citric Block Site will consist of the excavation and removal of soil "hot
spots" present in the fill beneath the concrete slab at the Citric Block Site. It is important
to note that the Citric Block Subsurface Investigation Report concluded that under current
conditions (e.g., considering the presence of the thick concrete slab, absence of exposure
pathways, 24-hour Citric Block Site security), the Citric Block Site does not pose a
significant risk to either public health or the environment. Therefore, this IRM is designed
to support Pfizer's plans to rehabilitate this property for potential future redevelopment

and/or beneficial use. The excavation and removal of soil "hot spots” is considered a

. conservative remedial approach designed to provide an additional level of site safety above

and beyond existing conditions. Additionally, this IRM will ensure that impacted soil
beneath the concrete slab that could be classified a Resource Conservation and Recovery

Act (RCRA) characteristically hazardous waste is removed in an expeditious manner.

This Work Plan, which describes the methodology by which additional delineation efforts
and the IRM will be implemented, was developed based upon a detailed review of existing
Citric Block Site-specific data and published information. Included in this Work Plan are
the following Project Operations Plans (POPs): |

e a Sampling and Analysis Plan (SAP);

*  a Quality Assurance Project Plan (QAPP); and
* a Health and Safety Plan (HASP).

The SAP, QAPP and HASP are provided in Appendices A through C, respectively.
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2.0 BACKGROUND AND SETTING _

The Citric Block Site is located in the Williamsburg section of Brooklyn, New York
(Figure 1). Gerry Street, Harrison Avenue, and Union Avenue border the Citric Block Site
to the north, east, and west, respectively, while Flushing Avenue and the northern edge of
three existing buildings border the Citric Block Site to the south (Figure 2). The Citric
Block Site is situated within a high-density, mixed urban residential/commercial /industrial

zone, approximately one mile east-southeast of the East River.

Pfizer has decommissioned the Citric Block Site for future redevelopment and/or beneficial
use. As part of the decommissioning process, all Citric Block Site buildings were
demolished, with demolition activities being completed in August 1995. Presently, the
reinforced-concrete-slab foundation is the only aboveground remnant of the former
buildings. The concrete slab is continuous throughout the entire Citric Block Site, and
varies in thickness between approximately 0.5 and 1.5 ft. The entire Citric Block Site is
surrounded by an 8-foot-high chain-link fence topped with barbed wire, and is under

continuous security surveillance.

2.1 Citric Block Site History

The Citric Block Site was first developed for chemical manufacturing between 1854 and
1888, during which time Pfizer purchased 72 lots of land surrounding the driginalr Pfizer
building on Bartlett Street (Mines, 1978; p 5). It is unclear whether or not these lots were
vacant at the time of purchase, nor are the exact locations of these lots known (i.e., whether
or not some of these lots were located on the Citric Block Site). An 1887 Sanborn fire
insurance map shows that Pfizer occupied the entire Citric Block Site by that time, as well
as parts of adjacent blocks. According to the 1887 Sanborn map, the following
buildings/operations existed on the Citric Block Site: ' |

+  a machine shop was located within Buildings 1D and 3A;

o  bisulfide of carbon was stored withih Building 1A and 1B; '
*  chloroform stills were located in the southern portion of Building 4B;

¢  packing and storage was located within the eastern portion of Building 6, while
camphor storage was located in the western portion of Building 6;

s  the camphor shop was located in Building 7;
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*  a carpenters shop was located in the vicinity of Building 8;

the storage of lime, phosphorous and sulphur was located in Building 9;

kettles (contents unknown) were present in Building 11; and

[ J

the center of the block appears to have been an.open yard.

Products pfoduced by Pfizer during this time period include iodine preparations, mercurials,
boric acid, camphor, citric acid, tartar derivatives, and chloroform (Mines, 1978; pp 5, 7, 8
and 9). According to the 1887 Sanborn map, it appears that the chloroform and camphor
were produced at the Citric Block Site in Buildings 4B and 7, respectively. During the same
time period; it is unclear to the exact locations (i.e., at the Citric Block Site or at other
portions of the Pfizer facility) of the production of the mercurials, iodine preparation, boric

acid, citric acid and tartar derivatives.

In the latter part of the nineteenth century and the early part of the twentieth century,
Pfizer apparently expanded its operations at the Citric Block Site to include fermentation
of citric acid and production of strychnine. However, it is not known of the exact location
where the production of citric acid and strychnine occurred. In addition, a 1904 Sanborn |
fire insurance map shows that Pfizer expanded operations at the Citric Block Site by the
addition of many buildings. It is unclear to the exact operation that occurred in each
building, however, the following buildings/operations existed or ceased to exist:

o kettles (unknown contents) were now present in the northern portion of

Building 1B;

«  the chloroform stills located in the southern portion of Building 4B were no longer
present;

e the camphor shop located in Building 7 was replaced with a tinsmith and "Japan
Manufacturing”; and '

¢  the mercurial building (Building 11) was now present where previously kettles
(unknown contents) existed.
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As shown in a 1918 Sanborn map, the operations at the Citric Block Site further expanded
as follows: |

*  a nitric acid department was shown to be located between Buildings 1B, 1D
and 3A; ‘ '

. Building 6 was further expanded for storage, shipping' and packing. In addition,
a laboratory was now present in the northeastern portion of Building 6;

»  Building 7 (former tinsmith) was now occupied for tartar emetic manufacturing;
and

. the carpenter shop (Building 8) was no longer pfesent.

By the 1930s, chemicals produced at the facility (of which the Citric Block is a part)
reportedly included tartar emetic, mercury salts, bismuth medicinal salts, blueprint
chemicals, iodides, synthetic phenolphthalein, tartaric acid, tartrate, citrates, gluconic acid,
and gluconates (Mines, 1978; p 48). Raw materials reportedly used at the facility reportedly
included iodine, ingots of bismuth metal, liquid mercury, iron ore, antimony oxide, and crude
camphor (Mines, 1978; p 48). Exactly which of these chemical-manufacturing operations

took place at the Citric Block Site, and where specific chemicals were handled or stored, is

unclear. However, it is known that the Citric Block Site was used for the manufacturing of

citric acid, chloroform, tartar emetic (Building 7) and mercurials (Building 11), and for

administration and research purposes (Building 6).

According to the Sanborn fire insurance maps, no apparent changes to buildings/operations
occurred from 1918 until around 1947. There was only one apparent change to the Citric
Block Site by 1947. The laboratory that existed in the northeastern portion of Bﬁilding 6
had expanded to include the entire building, and also housed an office. It is noted that a

building construction date of 1941 is present on the 1947 Sanborn map.

The Citric Block Site remained fully occupied by buildings housing various facility

operations until the late 1970s, when the former Building 11 (mercurial building) was

demolished. Manufacturing activities ceased at the Citric Block Site around 1985. All

buildings at the Citric Block Site were demolished during 1994 and 1995, with the exception
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of Buildings 1A, 1B and 6. Buildings 1A and 1B constitute the original Pfizer buildings and
are being retained for historical purposes. Building 6 was renovated for use as an

elementary school. The elementary school opened in 1993.

2.2 Previous Investigation

In July 1995, Roux Associates conducted a subsurface investigation in the eastern portion
of the Citric Block Site. The area of investigation included the former locations of
Buildings 1D, 3A, 3B, 4A, 4B, 7A, and 7B, as well as the yard located in the center of the
block. The scope of work for the investigation included drilling 13 soil borings, collecting
soil samples from the borings, and collecting perched ground-water samples (Figure 3). Soil
(fill) and ground-water samples were analyzed for VOCs, SVOCs, metals, total organic
carbon (TOC), and pH, using the New York State Department of Environmental
Conservation (NYSDEC's) Analytical Services Protocol (ASP). Undisturbed soil samples
(fill) were also collected for geotechnical analyses, including grain size and permeability.
In addition, a preliminary exposure pathways analysis was performed to determine if
exposure pathways exist at the Citric Block Site that could lead to risk to public health or
to the environment. The results of this investigation were reported in a September 28, 1995
report titled “Subsurface Investigation of the Citric Block, Former Buildings 1D, 3A, 3B,
4A, 4B, 7A, and 7B" (Roux Associates, 1995a), and are summarized in Section 3.2 of this
Work Plan. '
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3.0 SUMMARY OF ENVIRONMENTAL CONDITIONS

The following section provides an overview of physical and environmental conditions at the
Citric Block Site, based upon the results of previous investigations at the Citric Block Site
and Facility (Roux Associates, 1995a; 1995b). In addition, published information
(Baskerville, 1982; Buxton et al., 1981; McClymonds and Franke, 1972; and United States
Geological Survey [USGS], 1979) was used for the local and regional hydrogeology.

3.1 Physical Setting

The physical characteristics of the Citric Block Site and the surrounding area are discussed
below. Information provided includes a summary of the physiography and hydrogeology of
the Citric Block Site and the surrounding area, based upon both published regional
information and Citric Block Site-specific data.

3.1.1 Physiography

The Citric Block Site is located along the boundary of the New England Upland and the
Atlantic Coastal Plain physiographic provinces (Baskerville, 1982). Local topography and
drainage are largely the result of Pleistocene glaciation, which altered the landscape

significantly in the area of the Citric Block Site. A long, northeastward trending ridge

‘(where elevations reach 100 to 150 feet above mean sea level [msl]) is located approximately

one mile south of the Citric Block Site, and marks the southward limit of glacial advance.
North of this ridge, relief is generally low (i.e., less than 50 feet above msl). Several small
streams, all of which have been extensively altered (i.e., bulkheaded or filled) during the last
two centuries, drain the area north of the ridge and discharge into the East River or New
York Bay. The Citric Block Site is located near the former path of one of these streams,
Wallabout Creek (USGS, 1979). '

3.1.2 Hydrogeology

The discussion of regional hydrogeology provided below is based largely on published
regional information (i.e., Buxton et al;, 1981; McClymonds and Franke, 1972). The
discussion of local hydrogeology is based on Citric Block Site-specific information, including
both the results of a previous subsurface investigation conducted at the Citric Block Site

(Roux Associates, 1995a) and drilling records produced during installation of the production
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and diffusion wells formerly present at the Pfizer Williamsburg facility (Roux Associates,
1989), as well as published information. Geologic logs and geotechnical data from the
earlier subsurface investigation are provided in Appendices D and E, respectively, while the
well completion reports (i.e., production and diffusion wells) are provided in Appendix F.

3.1.2.1 Regional Geology 7
The geology of western Long Island (including all of Brooklyn) is characterized by a thick
sequence of unconsolidated sedimeniary deposits overlying a southeastward-dipping bedrock
surface (Buxton et al., 1981; McClymonds and Franke, 1972). The bedrock surface beneath
the western end of Long Island ranges in elevation from just above sea level to more than
1,000 feet below msl. Sedimentary deposits overlying the bedrock include the Cretaceous-
aged Raritan and Magothy Formations, the Pleistocene-aged Jameco gravel and Gardiners
clay, and late-Pleistocene glacial drift. These deposits are characterized by differing
lithologies, ranging from sand and gravel to silt and clay. The Lloyd sand member of the
Raritan Formation, the Magothy Formation, the Jameco gravel, and the glacial drift
constitute major regional aquifers, which have been designated as sole-source aquifers by
the United States Environmental Protection Agency (USEPA).

3.1.2.2 Local Geology o

The Citric Block Sité is immediately underlain by a layer of fill, consisting largely of sand
and gravel, with minor amounts of man-made materials (e.g., bricks, cinders, and concrete).
The fill ranges in thickness between 3 and 18 feet (ft) at the Citric Block Site. Beneath the
fill is-an approximately 20- to 30-foot-thick clay unit, apparently deposited in the marshy
environs of Wallabout Creek, which formerly flowed through the Citric Block Site area. The
clay unit appears continuous throughout the Citric Block Site (Roux Associates, 1989), and
serves as a confining unit for deeper deposits due to its low vertical permeability (i.e.,
hydraulic conductivity). Vertical hydraulic conductivities of the clay unit measured in
samples collected during the previous subsurface investigation at the Citric Block Site (Roux
Associates, 1995a) range between 8.75 x 10° and 1.44 x 107 centimeters per second (cps).
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Thin lenses of ground water were encountered sporadically (i.e., in only 3 of 13 borings) in
the fill during the previous subsurface investigation at the Citric Block Site (Roux
Associates, 1995a). This is consistent with the findings of investigations at other parts of the
Pfizer Williamsburg facility (Roux Associates, 1995b), where generally 1 to 2 ft of ground

water in the fill was sporadically encountered perched on top of the underlying clay unit.

Glacial deposits underlie the clay unit, and range in thickness from 35 to 62 ft beneath the
Citric Block Site (Roux Associates, 1989). These glacial deposits consist largely of
lodgement till, a dense deposit of sand, gravel, and boulders in a matrix of silt and clay.
These glacial deposits constitute the Upper Glacial aquifer, which is the uppermost of
western Long Island's three major aquifers. It is noted, however, that the glacial deposits
in the vicinity of the Facility are mostly dense till deposits. Although these dense till
deposits yield some water to wells, till is generally characterized by low hydraulic
conductivity and low specific yield. Therefore, development of the Upper Glacial aquifer
for water-supply purposes in the vicinity of the Citric Block Site is unlikely. The poor water-
bearing characteristics of the glacial deposits underlying the Citric Block Site are
demonstrated by the fact that the production and diffusion wells (Appendix F) formerly
present at the Citric Block Site were not screened in the glacial deposits, but instead were
screened in a deeper, more prolific aquifer (i.e., Jameco aquifer), lying more than 150 ft
below land surface (bls).

The Gardiners clay is present beneath the glacial deposits, and consists of a
characteristically-blue clay containing many fossil shells and foraminifera. The Gardiners
clay is relatively thin beneath the Citric Block Site (between 3 and 9 ft), as the Citric Block
Site is situated near the northern limit of the Gardiners clay. The Gardiners clay acts as
a confining unit for the underlying Jameco gravel, a mixed deposit consisting mostly of sand
and gravel. The Jameco gravel was the main water-bearing unit for the Citric Block Site
(i.e., all of the former production wells at the Citric Block Site were screened in the Jameco
aquifer [Roux Associates, 1989]). The bedrock surface is located beneath the Jameco
gravel, at a depth of approximately 200 ft bls beneath the Citric Block Site (Buxton et al.,
1981). '
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The Magothy and Raritan Formations, and their associated aquifers, are not present
beneath the Citric Block Site, due either to non-deposition or to pre-Pleistocene erosion
(Roux Associates, 1989).

Potable water is supplied to the Facility by the New York City Department of
Environmental Protection; however, ground water has historically been used in the area for
industrial processes (e.g., cooling). A well search performed by Roux Associates in 1991
indicated that 35 wells had been installed within a 2-mile radius of the Citric Block Site

(Roux Associates, 1991). However, it is not known whether these wells still exist.

3.2 Environmental Conditions

The following summary of environmental conditions at the Citric Block Site is based on data
developed during the subsurface investigation conducted previously in the eastern portion
of the Citric Block (Roux Associates, 1995a). The investigation included the areas of former
Buildings 1D, 3A, 3B, 4A, 4B, 7A and 7B, as well as the former yard in the center of the
block. A summary of the analytical results are provided in Tables 1 through 8 and Figures 4
and 5.

3.2.1 Soil (Fill) Quality

It is important to note that all soil samples were collected from the fill underlying the Citric
Block Site, and not from natural indigenous soil. Therefore, soil data are representative of
the quality of the fill materials and not of the deeper, naturally occurring low permeability

sediments (clay) of the former Wallabout Creek.
A description of the soil-quality conditions is provided below.

All 23 Target Analyte List (TAL) metals were detected in the fill beneath the eastern
portion of the Citric Block. However, only 13 of these metals were detected at
concentrations exceeding the NYSDEC Recommended Soil Cleanup Objectives (RSCOs).
The metals detected above the RSCOs are:

. arsenic; . iron;

4 barium; . lead;
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e  beryllium; *  mercury;

. cadmium; . nickel;

. chromium,; . selenium; and
e  cobalt; e zinc.

. copper;

Iron and mercury were the primary metals detected in the fill in terms of frequency of
RSCO exceedances (i.e., the concentrations of these metals exceeded their respective
RSCOs in all soil samples). Iron, lead, and mercury were the primary metals detected in
terms of concentrations measured. A summary of the metals data is provided in Table 1.

The distribution of metals detected above their respective RSCOs is shown in Figure 4.

Twenty-four SVOCs were detected throughout the eastern portion of the Citric Block Site.
The SVOCs detected are primarily PAHs. Seven of the 24 SVOCs detected (all PAHs)
were present at concentrations exceeding RSCOs, with benzo(a)pyrene being the primary
SVOC detected in terms of frequency of RSCO exceedances, while chrysene was the SVOC
detected at the highest concentrations. SVOCs were detected in the fill at concentrations
exceeding RSCOs throughout the eastern portion of the Citric Block Site, and their
distribution is shown in Figure 5. A summary of the SVOC data is provided in Table 2.

Although many metals and SVOCs were detected in the fill in the eastern portion of the
Citric Block Site in excess of NYSDEC RSCOs, the significance of the metals and SVOC
data cannot be determined at this time, due to the absence of site- or area-specific

background data.

~Volatile organic compounds (VOCs) were detected at low concentrations (i.e., generally

below 10 micrograms per kilogram [u1g/kg]) sporadically throughout the eastern portion of
the Citric Block Site. However, none of the VOCs were detected at concentrations
exceeding RSCOs. A summary of the VOC data is provided in Table 3.

TOC and pH were also measured in soil, and their results are provided in Table 4.
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322 Perched Ground-Water Quality

Perched ground water was encountered in the fill at only three locations in the eastern
portion of the Citric Block Site previously investigated (i.e., Soil Borings CB-2, CB-10,
and CB-12). Moreover, insufficient volume at one of the locations (Soil Boring CB-12)
precluded the analyses of SVOCs and metals at that location. VOCs and metals were
detected in the perched ground water beneath the eastern portion of the Citric Block Site,
as discussed below. No SVOCs were detected at the two locations from which samples were
collected for SVOC analysis (Table 5).

All 23 TAL metals were detected at the two locations that contained sufficient volume for
sample collection (i.e., Soil Borings CB-2 and CB-10). It is noted that these samples were
not filtered prior to analysis. A summary of the metals data is provided in Table 6.

VOCs were detected at all three locations sampled. Only low concentrations (i.e., in
general, less than 10 micrograms per liter [ug/L]) of 11 VOCs were detected in perched
ground-water samples sporadically throughout the eastern portion of the Citric Block
(Table 7).

TOC and pH were measured in perched ground water at two locations (i.e., CB-2 and
CB-10), and their results are provided in Table 8.

3.2.3 Evaluation of Current Potential Exposure Pathways

The results of a preliminary exposure pathways analysis performed during the previous
subsurface investigation at the Citric Block Site provided in the Citric Block Site Subsurface
Investigation Report (Roux Associates, 1995a) indicate that the fill and perched ground
water underlying the eastern portion of the Citric Block do not currently pose a significant
risk to either public health or the environment. This conclusion is based primarily on the
absence of exposure pathways. Specifically, the Citric Block Site soils are currently
completely inaccessible to humans due to the presence of a continuous concrete slab over
the entire Citric Block Site, as well as an 8-foot-high chain-link fence topped with barbed
wire. Also, the Citric Block Site is under continuous security surveillance. The perched

ground water is similarly inaccessible, and is of limited use as a water supply due to its small
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volume and sporadic occurrence. Moreover, the potential for downward migration of
ground water (and any organic and inorganic constituents dissolved therein) from the thin
perched zone to deeper aquifers is negligible. This conclusion is based on available Citric
Block Site-specific and regional hydrogeologic data, which indicate that the thick and
extensive clay unit underlying the fill will limit vertical migration of ground water due to its
very low permeability, and will also preclude vertical migration of organic and inorganic
constituents due to its high organic- carbon content and retardation potential. A
demonstration of the low migration potential for ground water and dissolved constituents

is provided below.

\
When low-permeability units (such as the thick clay unit) underlie more permeable units
(such as the fill), ground-water flow is dominantly vertical within the low-permeability unit.
Citric Block Site-specific and regional hydrogeological data were therefore used to calculate

a vertical seepage velocity for ground water potentially migrating downward through the clay

unit at the Citric Block Site. (In the absence of Citric Block Site-specific data, reasonable -

~worst-case assumptions were used where necessary.) The seepage velocity was calculated

using the following formula from Walton (1991):

v, = KL/n,
where:

* v, = vertical seepage velocity;
» K, = vertical hydraulic conductivity;
+ [, = vertical hydraulic gradient; and

* n, = effective porosity.

As stated previousl}, reasonable worstfcaée assumptions were used wherever necessary in
the absence of Citric Block Site-specific data. For éxample, a significant downward vertical
gradient of 0.02 feet per foot was assumed between ground water in the fill and that in the
Upper Glacial aquifer (based on a hydraulic head difference of 1 foot and a 50-foot
difference in screen mid-points). This assumption is very conservative, considering that
available water-level data (Roux Associates, 1995a; Doriski, 1986) indicate that water levels

in the fill and the Upper Glacial aquifer are nearly identical, suggesting that the actual
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- hydraulic gradient is considerably lower than 0.02 feet per foot. In addition, the hydraulic

gradient may actually be upward, which would preclude any downward migration of ground
water. Thé;refore, the use of a downward vertical gradient of 0.02 feet per foot is very

conservative.

Similarly, a conservative effective porosity of 0.1 was assumed for the clay unit. This value
is the approximate mean of the range reported by Walton (1991) for clays (0.01 to 0.2).
Under an assumed hydraulic gradient, the smaller the effective porosity, the greater the

calculated seepage velocity. Therefore, a porosity of 0.1 is very conservative.

Hydraulic conductivity data developed during previous investigations at the Pfizer facility
were used to calculate a representative vertical hydraulic conductivity for the clay unit
beneath the Citric Block Site. Vertical hydraulic conductivities measured in 15 samples of
the clay during previous investigations at the Pfizer facility range from 4.10 x 10*® to 8.75 x

10° cps, with a geometric mean of 7.72 x 107 cps.

Using the assumptions described above, ground water migrating downward from the fill to
the Upper Glacial aquifer would seep at a rate of 1.54 x 107 cps, or 4.38 x 10 feet per day.
Based on this conservative vertical seepage velocity, it would take approximately 125 years
for ground water to migrate downward through the clay unit at its thinnest point beneath
the Citric Block Site (i.e., 20 feet). It should be noted, however, that this is a ground-water
seepage velocity, and that the actual rate at which dissolved organic and/or inorganic
constituents of ground water could migrate through the clay unit is likely to be significantly
lower, due to the tendency for these dissolved constituents to adsorb onto organic material
and/or mineral surfaces within the subsurface units, particularly those made up of fine-
grained materials (e.g., the clay unit). “The ratio of the ground-water seepage velocity to the
seepage velocity of the constituent of concern is called the retardation factor, and is

calculated using the following equation from Walton (1991):

R=1+(p/n)K,
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where:

. R = retardation factor;
. p = bulk density of the aquifer matrix;
« n, = effective porosity of the aquifer matrix; and

¢ K, = distribution coefficient of the constituent of concern.

A bulk density of 1.76 grams per cubic centimeter was calculated for the clay unit by
averaging the dry densities of the fifteen samples collected from the clay unit during the
previous investigations at the Pfizer facility and, as before, an effective porosity of 0.1 was
assumed for the clay. Because K, values are compound specific, it was first necessary to
determine the form of mercury present. It is assumed that mercury in the perched ground
water is present predominantly in the Hg II oxidation state instead of the elemental form.
This assumption is based on the occurrence of mercury in both the underlying soil and
perched ground water, coupled with the fact that elemental mercury is only sparingly soluble
in water. If elemental mercury was the predominant mercury species, it is unlikely that
dissolved mercury would have been detected in the perched ground water at the levels
observed. The ability to identify a K, value for Hg II, which is consistent with Citric Block

Site-specific geochemical conditions is tantamount to calculating a useful retardation factor.

A range of K, values for Hg Il from 1 to 143 was applied for mercury (the major constituent
detected in perched ground water at the Citric Block Site), the latter of the two (Ky = 143)
corresponds to geochemical conditions of the fill at the Citric Block Site (e.g., moderate pH,
moderate to high TOC, etc.). The low end of the range (K, = 0.9) corresponds to
conditions of low pH, low total iron and low TOC; these conditions are not consistent with

those obserVed at the Citric Block Site, -

Application of these K, values selected above can be used to determine a retardation factor
for Hg II. Retardation is described as physical and/or chemical processes which attenuate
Hg II as it migfates through a soil (Walton, 1991). Walton (1991) suggests that a
retardation factor of 1 is typically assumed in the absence of site-specific K, data to develop
a conservative migration scenario. As discussed above, a K value of 1 represents conditions
which are not reflective of Citric Block Site geochemistry, therefore, its use in calculating
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a retardation factor for Hg II at the Citric Block Site will result in a very conservative
migration scenario. Walton further suggests that a retardation factor of approximately SO
is more appropriate for heavy metals (i.e., mercury). Since a Citric Block Site-specific K,
for mercury is not available, the lowest K, value (one), as suggested by Walton (1991) and
consistent with the low end of the range presented above, was used to calculate the most
conservative retardation factor for mercury. Subsequently, this minimum retardation factor
was used in the equation above to calculate the most conservative vertical migration of

mercury through the clay.

Based on the assumptions described above, a range of retardation factors from 16 to 2,455
was calculated for mercury migrating downward through the clay unit. This retardation
factor results in a seepage velocity of 2.85 x 107 feet per day for mercury. At this rate, it
would take approximately 2,000 years for mercury to migrate through the 20 feet of clay
beneath the Citric Block Site. Therefore, the potential for migration of mercury from the

perched zone to the underlying Upper Glacial aquifer is considered negligible.

In summary, the absence of exposure pathways for both soil and ground water precludes
contact with contaminants by potential receptors. Since exposures to Citric Block Site-
related chemicals are precluded by current Citric Block Site conditions, there are currently
no potential risks identified for the Citric Block Site.
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4.0 CURRENT AND POTENTIAL FUTURE CITRIC BLOCK SITE USE

Pfizer has decommissioned the Citric Block Site to prepare this property for future
redevelopment and/or beneficial use. As part of this process, the Citric Block Site buildings
were demolished. - (Demolition activities were completed in August 1995.) Presently, the
reinforced-concrete-slab foundation is the only aboveground remnant of the former
buildings.. This slab is continuous throughout the entire block, and varies in thickness
between approximately 0.5 and 1.5 feet. The entire Citric Block Site is surrounded by an
eight-foot-high chain-link fence topped with barbed wire, and is under continuous security

surveillance.

As stated earlier, the Citric Block Subsurface Investigation Report concluded that under
current site-use conditions, the eastern half of the Citric Block Site does not present a risk
to public health or the environment. This conclusion was based upon the absence of
exposure pathways, thereby preventing contact of contaminants with a potential receptor.
Since exposures to site-related chemicals cannot occur under current site conditions, there
are currently no potential risks identified for the Citric Block Site. It is noted, however, that
the Citric Block Subsurface Investigation Report did not address potential future use(s) of

the property.

Pfizer is currently contemplating several redevelopment (future-use) scenarios for the Citric
Block Site, including commercial, light industrial, or recreational use ~(i.e, as a
park/playground for the adjoining elementary school). Redevelopment of the property
would be conducted in such a manner as to preclude any exposure of Citric Block Site
contaminants to humans (e.g., through capping, barriers, soil excavation, or a combination
of these technologies). Therefore, even considering potential future-use scenarios, the Citric

Block Site will not present a risk to public health or the environment.
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5.0 IRM RATIONALE
Although Citric Block Site soil does not pose a current or future risk while capped with
concrete, Pfizer wishes to remove "hot spot" areas of soil contamination as an added safety

measure.

Excavation of soil "hot spots" will likely remove any soils that might be considered a

potential RCRA characteristically hazardous waste. This conservative, yet aggressive,
remediation approach is designed to provide an additional level of safety to the site (the
Citric Block Site is already capped with concrete, and is surrounded by an 8-foot-high fence
with 24-hour security surveillance), while ensuring that soils that could be characterized as

RCRA hazardous are removed in an expeditious manner.

The IRM is designed to proceed in a phased fashion. Specifically, delineation and soil
excavation will be implemented first for the eastern half of the Citric Block Site, where
significant environmental data are already available. Following completion of the soil
excavation efforts on the eastern half of the Citric Block Site, IRM efforts on the western
half of the Citric Block Site will commence, beginning with the delineation of soil (fill)
quality conditions. In this manner, information developed during IRM efforts on the eastern
half of the Citric Block Site can be used to rescope and improve IRM efforts on the western

half of the Citric Block Site, if necessary or desirable.

To preliminarily identify "hot spots" in the portion of the Citric Block Site where soil quality
data have been already developed, soil quality data for the eastern half of the Citric Block
Site were evaluated to preliminarily estimate those locations where soil could be
characterized as RCRA hazardous, based upon Toxicity Characteristic Leaching Procedure
(TCLP) testing. The results of this evaluation show that for the eastern portion of the Citric
Block Site Soil Borings CB-1, CB-3, CB-4,' CB-6, CB-8, CB-9, CB-10, CB-11, and CB-12
yield soil concentrations that could potentially "fail" a TCLP test and, therefore, be classified
as a characteristically hazardous waste. Preliminarily, these borings will serve as "markers"

for approximating "hot spot" areas to be removed on the eastern half of the Citric Block Site
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H during the IRM. These "hot spots" are shown in red in Figure 6. Additional delineation
‘ efforts (Task II of this Work Plan), including TCLP testing, will be performed around each
] 1 of these borings to better define "hot spot" areas prior to implementation of the IRM.

{(] , The highest concentrations of contaminants are limited to the 0- to 2-ft interval directly

below the existing concrete slab. In almost all cases, soil concentrations decreased
ri significantly at depths deeper than 2 feet below the existing slab. An exception to this is at

borings CB-1 and CB-4, where lead (CB-1) and mercury (CB-4) concentrations remain
” elevated down to 4 feet below the concrete slab. Based upon this information, the IRM soil

"hot spot" removal effort in the eastern half of the Citric Block Site will be preliminarily
i limited to removing the 0- to 2-foot interval immediately underlying the concrete slab in the
"hot spot" areas centered on borings shown in Figure 6, with the exception of the areas
’ around borings CB-4 and CB-1, where excavation may proceed down to 4 feet below the
slab.
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6.0 ADDITIONAL DATA NEEDS

This section identifies additional data needed (data gaps) to complete the characterization

of the Citric Block Site and support the implementation of the IRM. The data gaps were
identified through an evaluation of the previous investigation results at the Citric Block Site
(Roux Associates, 1995a).

Data gaps were identified for the fol’ldwing:
soil (fill) quality;

ground-water quality;

hydrogeology; and

on-site sewer pathways.

The data generated to eliminate the above-referenced data gaps will be evaluated to fully
describe environmental conditions beneath the Citric Block Site and support the
implementation of an IRM to excavate and remove soil "hot spots". A description of the

data gaps is presented below.

6.1 Soil Quality

Although the soil sampling efforts conducted at the Citric Block Site to date have identified
the presence of metals, SVOCs and, to a lesser degree VOCs, in Citric Block Site soil, the
available data are not sufficient to completely define the areal and vertical extents of
impacted soil, or to support implementation of an IRM. Based upon an evaluation of the
available data, the following soil-quality data gaps have been identified.

¢  The nature and extent (areal and vertical) of soil contamination beneath the
western portion of the Citric Block Site (i.e., former Buildings 5, 8, 9 and 11) has
not been investigated. Therefore, an investigation of the soil quality beneath this
area needs to be performed. '

«  The extent of soil contamination beneath the eastern portion of the Citric Block
Site has not been fully delineated. Only one to two data points were collected
within each of the former buildings (i.e., Buildings 1D, 3A, 3B, 4A, 4B, 7A, 7B,
and the yard) from the previous investigation which the analytical results indicated
detections of VOCs, SVOCs and metals. Some of the detections of SVOCs and
metals concentrations exceeded the NYSDEC RSCOs. Therefore, a further
investigation is warranted to further delineate the soil impacts in this area.
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«  The toxicity characteristics of the soil beneath the Citric Block Site need to be
determined in order to classify the soil as hazardous or non-hazardous.

«  Citric Block Site-specific background concentrations of naturally-occurring metals
and PAHs in soil needs to be developed, in order to form a basis for the
evaluation of soil metals and PAHs data in potentially-impacted areas of the
Citric Block Site. The selected locations for determining the Citric Block Site-
specific background concentrations for metals and PAHs will be situated away
from known or suspected source areas of contamination.

e  Geochemical characteristics of the soil underlying the Citric Block Site need to
be determined to form a basis for further evaluating risk, and fate and transport
of contaminants in soil. Specifically, metals speciation (i.e., arsenic, chromium and
mercury) need to be determined.

6.2 Ground-Water Quality

Ground-water quality data have been developed at the Citric Block Site in both the perched
zone and Upper Glacial aquifer. The results of a recent investigation (Roux Associates,
1995a) at the Citric Block Site indicate that metals and, to a lesser degree, VOCs are
present in perched ground water. The historical ground-water quality data developed
beneath the Citric Block Site in the Upper Glacial aquifer indicate that no impact has
occurred from past Citric Block Site operations (Appendix G). Therefore, no further action
is warranted in the Upper Glacial aquifer. A description of the data gaps for perched

ground-water quality is presented below.

‘Perched Ground-Water Quality

Although the perched ground-water sampling efforts conducted at the Citric Block Site to
date have-identified the presence of VOCs and metals in Citric Block Site perched ground
water, the available data are insufficient to define the areal and vertical extent of
contaminated perched ground water. Based upon an evaluation of the available perched
ground—water data, the following data gaps have been identified.

¢  The nature and extent (areal and vertlcal) of contammatlon in perched ground
water beneath the western portion of the Citric Block Site (i.e, former
Buildings 5, 8, 9 and 11) have not been investigated. Therefore, an investigation
of the perched ground-water quality beneath this area needs to be performed.
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o  Perched ground-water quality conditions beneath the eastern portion of the Citric
Block Site (i.e., former Buildings 1D, 3A, 3B, 4A, 4B, 7A, 7B, and the yard) have
been preliminarily investigated, with the analytical results indicating detections of
VOCs and metals. Therefore, a further investigation is warranted to better define
the extent of perched ground-water impacts in this area.

6.3 Hydrogeology

Previous investigations have not sufficiently characterized the hydrogeologic nature of the
subsurface materials including the perched ground-water zone (Roux Associates, 1995a).
The following data gaps have been identified:

o elevations for perched ground water need to be established beneath the western
portion of the Citric Block Site and confirmed beneath the eastern portion of the
Citric Block Site;

«  ground-water flow directions (if any) in the perched zoned have not been
established; '

o  the permeabilities of the fill material and clay beneath the western portion of the
Citric Block Site need to be determined;

e  stratigraphy data needs to be determined for the western portion of the Citric
Block Site; and '

. hydfaulic characteristics (i.e., hydraulic conductiirity) have not been established for

the perched zone.

6.4 On-Site Sewer Pathways
There has been no investigation to date to determine if pathways exist between the on-site

-~ soil/perched ground-water contamination and any on-site sewer structures. These structures

could act as a potential conduit for off-site migration of contaminants. Therefore, an
investigation to determine the locations and accessibility of on-site sewers through a Citric
Block Site inspection and review of engineering drawings is warranted. In addition, an
evaluation of the sewer invert elevations and the perched ground-water elevations is
necessary to determine if there is a potential for leakage of perched ground water into the

sewer system.
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7.0 CITRIC BLOCK SITE INVESTIGATION AND IRM SCOPE OF WORK
The Citric Block Site Investigation and IRM Scope of Work is designed to quickly develop

Citric Block Site-specific data necessary to characterize the nature and extent of

contamination, and to support the implementation of the IRM. Specifically, the Citric Block

Site Investigation and IRM is designed to:

[ ]

further delineate the extent of contamination detected dﬁring the previous
investigation beneath the eastern portion of the Citric Block Site (i.e., former
Buildings 1D, 3A, 3B, 4A, 4B, 7A, 7B, and the yard);

determine the nature and extent of contamination beneath the western portion of
the Citric Block Site (i.e., former Buildings 5, 8, 9 and 11);

determine the occurrence and continuity of perched ground water, and if
migration of contaminants in the perched ground water is occurring onsite;

“develop additional information regarding the permeability of the fill material and

clay layer underlying the Citric Block Site;

investigate the potential for off-site migration of contaminants through on-site
sewers;

perform waste characterization sampling of soil "hot spots" prior to
implementation of the IRM; and :

implement an IRM to excavate and remove soil "hot spots".

The Citric Block Site Investigation and IRM Scope of Work is organized into the following

tasks.
. Task I: Citric Block Site Reconnaissance;
o  Task II: Soil Boring and Sampling - Eastern Portion of Citric Block Site;
o  Task III: IRM Implementation - Eastern Portion of Citric Block Site;
+  Task IV: Soil Boring and Sampling - Western Portion of Citric Block Site;
e Task V: IRM Implementation - Western Portion of Citric Block Site;
e  Task VI: Perched Ground-Water Investigation;
. Task VII: On-Site Sewer Investigation; and
o Task VIII: Data Evaluation and Reporting.
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In addition, Project Operation Plans (POPs) have been prepared which outline standard
operating procedures to be followed during the performance of all tasks of the Citric Block
Site Investigation. The following POPs are included as Appendices to the Work Plan and

are summarized below.

Project Operation Plans Appendix
Sampling and Analysis Plan , A
Quality Assurance Project Plan | B
Health and Safety Plan C

The SAP is included as Appendix A and describes the types of samples (i.e., soil and
perched ground water) to be collected and the procedures- to be followed during
investigative activities (i.e., drilling, decontamination, and sample collection) conducted at
the Citric Block Site. Therefore, the detailed procedures will not be presented separately
in each task but will be referred to in Appendix A.

A brief description of the elements of each task is presehted below.

7.1 Task I: Citric Block Site Reconnaissance

Citric Block Site reconnaissance will be performed to develop and evaluate available

information necessary to characterize Citric Block Site conditions prior to commencement

of field activities. The objectives of the Citric Block Site reconnaissance are to:

e survey the Citric Block Site for the purpose of preparing a base map of the Citric
Block Site; : '

e identify underground conduits, pipes and utilities;
. identify the presence of on-site sewers;
o update a well search previously performed (Roux Associates, 1991) of all
industrial and potable water supplies within a 4-mile radius of the Citric Block
Site;
*  establish background sampling locations;

¢  determine accessibility of the proposed drilling sites; and
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«  modify soil/ground-water sampling locations and/or other tasks, if necessary,
based upon the results of this task.

A brief description of each of the Citric Block Site reconnaissance objectives are presented

below.

7.1.1 Citric Block Site Survey

The Citric Block Site will be surveyed to a common datum (e.g., National Geodetic Vertical
Datum [NGVD], Brooklyn Datum) for the preparation of a base map by a New York State
licensed surveyor. In addition, previous soil boring locations will be reconfirmed as part of

this survey.

'7.1.2 Identification of Underground Conduits, Pipes and Utilities

The identification of underground conduits (e.g., floor drains), pipes and utilities will be
performed, to the degree practicable, through the field inspection and review of engineering
drawings prepared for the Citric Block Site. The results of this task will guide the
placement of soil borings/monitoring wells. In addition, the results will indicate the

approximate locations of these structures and aid in their removal, if necessary.

7.1.3 Identification of On-Site Sewers‘ 7

On-site sewers will be identified both in the field and through the review of engineering
drawings from the local sewer department, if available. By determining the location and
elevation of the sewer inverts, the sewers can be assessed as to whether they are considered

a migration pathway for contaminants on- and off-site.

7.14 Well Search
A well search, which was previously conducted (Roux Associates, 1991), will be updated to

identify all industrial and potable water suppliers within a 4-mile radius of the Citric Block

Site. The purpose of the well search is to determine if there are any potential receptors
near the Citric Block Site.

ROUX ASSOCIATES INC -25- ' _ PFO4744Y05.3.69/R




7.1.5 Accessibility/Modification of Proposed Drilling Sites |

Each proposed soil boring and monitoring well location will be examined to determine
whether it is accessible by drilling equipment. Utility markouts at each drilling location will
be requested from the appropriate local authorities, if necessary. Soil boring and monitoring
well locations will be modified to avoid inaccessible areas and underground utilities based

upon the Citric Block Site reconnaissance results.

7.1.6 Identification of Béckground Sampling Locations

Locations for background soil sampling will be chosen to avoid areas which may have been
contaminated or otherwise affected by Citric Block Site activities. These areas will be
selected based upon historical records review, Citric Block Site investigation and review of

aerial photographs.

7.2 Task II: Soil Boring and Sampling - Eastern Portion of Citric Block Site

To fill the identified data gaps discussed in Section 6.0, additional soil samples will be
collected on the eastern portion of the Citric Block Site to provide supplemental information
with regard to soil quality and hydrogeologic data. The soil boring and sampling objectives
are to:

+  further delineate the extent of constituents detected during the previous
investigation beneath the eastern portion of the Citric Block Site (i.e., former
Buildings 1D, 3A, 3B, 4A, 4B, 7A, 7B, and the yard);

. develop Citric Block Site-specific background concentrations for metals and PAHs;
and ,

+  determine geochemical characteristics of the soil (e.g., metals speciation).

- A total of 16 soil borings will be drilled and sampled using the Geopfobe““ method at the

Citric Block Site. The locations of the 11 soil borings within the former buildings on the
eastern half of the Citric Block Site are shown in Figure 7 (i.e., CB-14 through CB-24). The
locations were selected to achieve the above-referenced objectives and may be modified

based upon the results of the Citric Block Site reconnaissance (Task I).
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At each soil boring, soil samples will be collected continuously at 2-ft intervals down to the
perched ground water or clay layer, whichever is first encountered. Each soil sample will
be inspected by the field geologist to characterize lithology and any evidence  of
contamination (e.g., staining, odors). A portion of each sample will be placed in a plastic
Ziploc™ bag or glass jar and screened in the field for VOCs using a photoionization detector
(PID). Detailed soil boring and sampling procedurés are further discussed in the SAP
(Appendix A).

The soil sample collected from the 0 to 2 ft interval (i.e., immediately below the concrete
slab) and the soil sample that exhibits the highest degree of contamination (e.g., staining and
odors) will be selected for laboratory analysis to assess the nature and extent of any impacts.
However, if no impacts are discernible, the samples collected from the 0 to 2 ft interval and
the 2 ft interval immediately above the perched ground water (if present) or clay layer will

be submitted for analysis.

Each soil sample submitted for laboratory analysis will be analyzed for VOCs using
NYSDEC ASP Method 91-1, SVOCs using NYSDEC ASP Method 91-2, metals using
Superfund Contract Laboratory Program (CLP) Inorganics Method, TOC using USEPA
Method 9060, pH using USEPA Method 9045 and Eh using American Standards & Testing

Method (ASTM) Method 4646. Quality assurance samples (e.g., field blanks, matrix spike)

will be collected for the above analyses as described in Appendix B.

Each soil boring will be surveyed for horizontal and vertical coordinates relative to the

NGVD by a New York State licensed surveyor.

Background Sampling

The need for Citric Block Site-specific background soil quality is based upon the natural
occurrence of certain constituents (i.e., metals) at the Citric Block Site, the nature of the
media (non-native fill) in which these constituents are found, and the urban setting on which
the Pfizer plant resides. In these areas, naturally occurring elements such as metals, and

other pervasive compounds such as PAHs are commonly present in urban fill materials at
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levels above regional background concentrations and even above NYSDEC RSCOs. For
example, ash cinders and asphalt are common components of fill that contain high

concentrations of metals (e.g., mercury, lead, etc.) and PAHs.

Therefore, to determine the significance of these constituent concentrations at a given urban
site, Citric Block Site-specific background soil quality data need to be developed. These
data are collected from areas of the Citric Block Site where operations were not performed
and are therefore not suspected as being potentially impacted from Citric Block Site
operations. These background data will be used to develop Citric Block Site-specific ranges
of concentrations for naturally occurring metals and PAHs. These background data will, in
turn, be compared to soil metals and base neutral compounds (i.e., PAHs) data in the
known areas of concern to identify environmental impacts from these constituents. To
accomplish this, five soil samples will be collected from selected locations that will be
situated away from known or suspected source areas of contamination. These locations will
be established during the Citric Block Site reconnaissance (Task I). Each soil sample will

be collected and analyzed from the 0 to 2 ft interval.

The background soil samples will be analyzed for base neutral compounds (i.e., PAHs) using

the NYSDEC ASP Method 91-2 and metals using the Superfund CLP Inorganics Method.

A further discussion of background sampling can be found in the SAP (Appendix A).

Metals Speciation 7

To assist in the evaluation of risk, fate and transport and the development of remedial
alternatives, metals speciation will be pérformed for certain metals on all soil samples
collected from soil borings at the Citric Block Site including the background samples (but

- excluding monitoring well pilot boreholes). Speciation will be performed for arsenic,

chromium and mercury. A brief discussion of the metals to be speciated is provided below

and in Appendix A.
Arsenic speciation (i.e., As*® and As*>) will be performed to determine if the predominant

form present in the soil is As*? (carcinogenic) or As** (non-carcinogenic). It is noted that,

provided an exposure pathway exists (no known exposure pathways exist at the Citric Block
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Site), the risk imposed by the As*? (i.e., 0.37 parts per million [ppm] for ingestion) is several
orders of magnitude greater than the risk imposed by the As*? (i.e., 23 ppm for ingestion)

due to its known behavior as a carcinogen.

Determination of Cr*3 and Cr*® will be performed to identify the form of chromium in the
soil samples. It is noted that, provided an exposure pathway exists (no known exposure
pathways exist at the Citric Block Site), the risk imposed by Cr*¢ (i.e., 390 ppm for.
ingestion) is several orders of magnitude greater than the risk imposed by Cr*? (i.e., 78,000

ppm for ingestion).

Determination of metallic and non-metallic mercury including organic mercury will be
performed to identify the form of mercury present in the soil samples. It is noted that,
provided an exposure pathway exists (no known exposure pathways exist at the Citric Block
Site), the risk for organic forms of mercury (i.e., methyl mercury) and metallic mercury are
greater than the risk for inorganic/non-metallic mercury. In addition, in order to evaluate
the form of mercury present in the soil, a mercury vapor meter will be employed to screen
the vapor emanating from the boreholes created during soil sampling. The observation of
mercury in the vapor phase, will be used to indicate the presence of metallic mercury in the
soils. In addition, using the concentrations for mercury in the vapor phase, as measured
during screening, coupled with temperature and barometric data, estimates of soil
concentrations of metallic mercury may be calculated. The significance of the presence of
metallic mercury, as compared to its non-metallic forms, is that provided an exposure
pathway exists (no known exposure pathways exist at the Citric Block Site), it imposes a
considerably higher health risk due to its inherent toxicity, high volatilization (i.e., inhalation

risk), and high trans-dermal absorption.

Data Evaluation

Soil delineation work proposed in Task II is expected to require five to six weeks to
complete (i.e., including laboratory analysis). These soil quality data will be evaluated in
an expedited fashion to complete the general definition of soil "hot spot" areas across the
eastern portion of the Citric Block Site. Specifically, soil borings yielding soil concentrations

above the TCLP limits, as discussed in Section 5.0, will be shown in a map (siniilar to
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Figure 6) and will serve as "markers" for approximating "hot spot" areas to be removed
during implementation of the IRM. The results of this work will be provided in a technical
memorandum to the NYSDEC.

7.3 Task III: IRM Implementation - Eastern Portion of the Citric Block Site
The IRM for the Citric Block Site will consist of the following tasks:

+  further refinement of "hot spot" areas through focused soil sampling and analysis;

»  pre-excavation analysis of contaminated soil for waste characterization through
TCLP analysis;

. removal of the concrete slab over the delineated soil "hot spots";

»  anticipated excavation of soil in "hot spot" areas down to 2 ft below the existing
slab (except near CB-1 and CB-4), based upon soil quality conditions encountered
on the eastern half of the Citric Block Site;

. disposal of excavated soil; and

. backfill and regrading of excavated areas.

7.3.1 Focused Soil Boring Program
A focused soil boring program will be implemented around the "hot spot" marker borings
(known "hot spot" marker borings are shown in Figure 6) in order to:

»  provide a high level of definition of "hot spot" areas in an effort to minimize the
volume of soil requiring excavation, and eliminate the need for post-excavation
sampling; and

e expedite the soil removal process by performing waste characterization sampling
prior to soil removal, thereby eliminating the need for stockpiling excavated soils
onsite. ,

The soil boring program will include the drilling and sampling of shallow soil borings (i.e.,
to a depth of 2 feet below the existing concrete slab) at regular (e.g., S-foot or 10-foot)

intervals radiating outward from each "hot spot" marker boring. For example, based upon

existing Citric Block Site data, additional borings would be performed around existing soil
borings CB-1, CB-3, CB-4, CB-6, and CB-8 through CB-12. Soil sampling will continue
radially outward from each existing soil boring until the area containing constituents of

concern at concentrations exceeding their respective TCLP limits has been completely
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delineated. For example, as shown in Figure 8, four initial soil borings will be drilled in a
"ring" around each existing soil boring. These initial borings are shown in green in Figure 8.
For each initial soil boring that contains constituents of concern at concentrations above
their respective TCLP limit, sampling will continue outward incrementally (e.g., in 5- and/or
10-foot intervals) from that location until concentrations of all constituents of concern are
below their respective TCLP limit. The outermost, or "perimeter", borings will define the
limits of the "hot spot" area. In the vicinity of borings CB-1 and CB-4, soil borings will
extend downward to a depth of 4 feet below land surface, since the 2- to 4-foot horizon at
these locations were also shown to be contaminated during the recent subsurface

investigation.

Soil samples will be collected using a Geoprobe™, and submitted to an analytical laboratory
for analysis of the toxicity characteristics of metals using the TCLP and total mercury, with
a 72-hour turnaround time requested. The analytical results will be used to delineate the

extent of the soils requiring excavation.

In order to expedite the removal of contaminated soil and reduce the amount of time an
excavation is left open, contaminated soils targeted for excavation will be analyzed for full
waste characterization prior to excavation. Specifically, additional soil will be collected from
each boring and stored on ice for later compositing to determine full waste characteristics

for disposal purposes.

Once a "hot spot" area has been completely delineated, the extra soil samples from those
borings within the "hot spot" area will be composited, and submitted to the analytical
laboratory for waste characterization. At present, Roux Associates anticipates analyzing the
composite samples for RCRA characteristics using TCLP, reactivity, ignitability, and
corrosivity. However, the actual analytical suite, and the number of composite samples

required, will be dictated by the receiving disposal facility.
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These data will be used to precisely determine the actual "hot spot” areas to be excavated.
Excavation will proceed up to, but not beyond, the perimeter borings that define the limits
of each "hot spot" area. The actual "hot spot” areas to be excavated during the IRM will be
shown on a map. This map, along with the focused soil boring data, will be provided in a
technical memorandum to the NYSDEC.

7.3.2 Soil Excavation and Disposal

Based on the results of the focused "hot spot" delineation efforts described above, an
excavation contractor will remove those portions of the concrete slab that overlie
contaminated soil. All soil within the uppermost two feet of each delineated "hot spot” will
then be removed, based upon our current understanding of the vertical distribution of
contaminants. Since the soils within the "hot spot" areas will already have been
characterized for disposal, excavated soils will be loaded directly into dump trucks standing
by, thereby precluding the need to stockpile the excavated soil. Roux Associates will track

soil volumes and examine waste manifests for accuracy and completeness.

Upon completion of soil-removal activities, the open excavations will be backfilled with
clean fill from an off-site source. Post-excavation sampling will not be required since the
extent of each "hot spot" area will be well defined by a series of "perimeter” borings where
concentrations of all constituents of concern are below their respective TCLP limits. These
"perimeter" soil borings will serve as substitutes for the more commonly collected post-

excavation samples of the sidewalls of an excavation.

Following the backfilling of the excavations, the portion of the concrete slab which was

- removed to permit removal of contaminated soil will be restored. Concrete will be poured

over the backfilled excavations until flush with the surrounding concrete slab (or sidewalk).
Roux Associates will provide oversight during the excavation and disposal of the "hot spot"
area soils and concrete slab, backfilling and Site restoration. Monitoring of air quality will
be conducted using a PID and a particulate monitor. All activities will be documented in
a field logbook.
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7.4 Task IV: Soil Boring and Sampling - Western Portion of Citric Block Site
Soil samples will be collected on the western portion of the Citric Block Site to delineate
soil quality and hydrogeologic conditions. The soil boring and sampling objectives are to:

»  determine the nature and extent of contamination beneath the western portion of
the Citric Block Site (i.e., former Buildings S, 8, 9 and 11);

*  determine additional subsurface hydrogeologic conditions (e.g., vertical
permeability [hydraulic conductivity]); and

»  determine geochemical characteristics of the soil (e.g., metals speciation).

A total of 27 soil borings will be drilled and sampled using the Geoprobe™ method at the
western portion of the Citric Block Site. The locations of the 22 soil borings within the
former buildings on the eastern half of the Citric Block Site are shown in Figure 7 (i.e.,
CB-25 through CB-46). The locations were selected to achieve the above-referenced
objectives and may be modified based upon the results of the Citric Block Site

reconnaissance (Task I).

At each soil boring, soil samples will be collected continuously at 2-ft intervals down to the
perched ground water or clay layer, whichever is first encountered. Two of the 27 soil
borings will be drilled to the base of the clay layer beneath the western portion of the Citric
Block Site. The locations of the deeper soil borings will be selected in the field, and will
be spaced throughout the western portion of the Citric Block Site.

Each soil sample will be inspected by the field geologist to characterize lithology and any
evidence of contamination (e.g., staining, odors). A portion of each sample will be placed
in a plastic Ziploc™ bag or glass jar and screened in the field for VOCs using a
photoionization detector (PID); Detailed soil boring and sampling procedures are further
discussed in the SAP (Appendix A).

The soil sample collected from the 0 to 2 ft interval (i.e., immediately below the concrete

slab) and the soil sample that exhibits the highest degree of contamination (e.g., staining and

odors) will be selected for laboratory analysis to assess the nature and extent of any impacts.
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However, if no impacts are discernible, the samples collected from the 0 to 2 ft interval and
the 2 ft interval immediately above the perched ground water (if present) or clay layer will

be submitted for analysis.

Each soil sample submitted for laboratory analysis will be analyzed for VOCs using
NYSDEC ASP Method 91-1, SVOCs using NYSDEC ASP Method 91-2, metals using
Superfund Contract Laboratory Program (CLP) Inorganics Method, TOC using USEPA
Method 9060, pH using USEPA Method 9045 and Eh using American Standards & Testing
Method (ASTM) Method 4646. Quality assurance samples (e.g., field blanks, matrix spike)
will be collected for the above analyses as described in Appendix B.

Grain size distribution and vertical permeability (i.e., hydraulic conductivity) will also be
established for the samples of fill material and the underlying clay at two locations (i.e., a
total of four samples). Determination of these parameters will supplement existing data and
assist during the evaluation, if necessary, of fate and transport of potential migration of
contaminants vertically through the clay. These four samples will be collected using Shelby™
tubes driven by a truck-mounted drill rig. ‘The locations for these samples will be selected

immediately after the completion of samples collected for chemical analyses.

Each soil boring will be surveyed for horizontal and vertical coordinates relative to the

NGVD by a New York State licensed surveyor.

Metals Speciation

As discussed in Section 7.2, metals speciation will be performed for certain metals on all soil

samples collected from soil borings at the Citric Block Site. Speciatidn will be performed

- for arsenic, chromium and mercury. A brief discussion of the metals to be speciated is

provided below and in Appendix A.
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Data Evaluation

Soil delineation work proposed in Task IV is expected to require five to six weeks to
complete (i.e., including laboratory analysis). These soil quality data will be evaluated in
an expedited fashion to complete the general definition of soil "hot spot" areas across the
western portion of the Citric Block Site. Specifically, soil borings representing "markers" for

approximating "hot spot" areas to be removed duriﬁg implementation of the IRM, as

discussed in Section 5.0, will be shown in a map (similar to Figure 6). The results of this

work will be provided in a technical memorandum to the NYSDEC.

7.5 Task V: IRM Implementation - Western Portion of the Citric Block Site
The IRM for the western portion of the Citric Block Site will consist of the following. tasks:

»  further refinement of "hot spot" areas through focused soil sampling and analysis;

e  pre-excavation analysis of contaminated soil for waste characterization through
TCLP analysis;

. removal of the concrete slab over the delineated soil "hot spots”;

. anticipated excavation of soil in "hot spot" areas down to 2 ft below the existing
slab, based upon soil quahty conditions encountered on the eastern half of the
C1tr1c Block Site;

»  disposal of excavated soil; and

»  backfill and regrading of excavated areas.

The scdpe of IRM efforts for the western half of the Citric Block Site mziy be modified
based upon results of IRM efforts on the eastern portion of the Citric Block Site.

7.5.1 Focused Soil Boring Program ,
A focused soil bonng program will be implemented around the "hot spot marker borings
in order to:

«  provide a high level of definition of "hot spot" areas in an effort to minimize the
volume of soil requiring excavation, and eliminate the need for post-excavation
sampling; and

»  expedite the soil removal process by performing waste characterization sampling

prior to soil removal, thereby eliminating the need for stockpiling excavated soils
onsite.
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The soil boring program will include the drilling and sampling of shallow soil borings (i.e.,
to a depth of 2 feet below the existing concrete slab) at regular (e.g., 10-foot) intervals
radiating outward from each "hot spot" marker boring. Soil sampling will continue radially
outward from each existing soil boring until "hot spot" areas have been completely

delineated.

Soil samples will be collected using a Geoprobe™, and submitted to an analytical laboratory
for analysis of the toxicity characteristic metals using TCLP and total mercury, with a 72-
hour turnaround time requested. The analytical results will be used to delineate the extent

of the soils requiring excavation.

In order to expedite the removal of contaminated soil and reduce the amount of time an
excavation is left open, contaminated soils will be analyzed for full waste characterization
prior to excavation. Specifically, additional soil will be collected from each boring and

stored on ice for later compositing to determine waste characteristics for disposal purposes.

Once a "hot spot;' area has been completely delineated, the extra soil samples from those
borings within the "hot spot" area will be composited, and submitted to the analytical
7 : laboratory for waste characterization. At present, Roux Associates anticipates analyzing the
- composite samples for RCRA characteristics using TCLP, reactivity, ignitability, and
corrosivity. However, the actual analytical suite, and the number of composite samples

required, will be dictated by the receiving disposal facility.

~ These data will be used to precisely determine the actual "hot spot” areas to be excavated.
Excavation will proceed up to, but not beyond, the perimeter borings that define the limits
of each "hot spot" area. The actual "hot spot" areas to be excavated during the IRM will be

“shown on a map. This map, along with the focused soil boring data, will be provided in a
technical memorandum to the NYSDEC. ’
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7.52 Soil Excavation and Disposal

Based on the results of the focused "hot spot" delineation efforts described above, an
excavation contractor will remove those portions of the concrete slab that overlie
contaminated soil. All soil within the uppermost two feet of each delineated "hot spot" will
then be removed, based upon our current understanding of the vertical distribution of
contaminants. Since the soils within the "hot spot" areas will already have been
characterized for disposal, excavated soils will be loaded directly into dump trucks standing -
by, thereby precluding the need to stockpile the excavated soil. Roux Associates will track

soil volumes and examine waste manifests for accuracy and completeness.

Upon completion of soil-removal activities, the open excavations will be backfilled with
clean fill from an off-site source. Post-excavation sampling will not be required since the
extent of each "hot spot” area will be well defined by a series of "perimeter” borings. These
"perimeter” soil borings will serve as substitutes for the more commonly collected post-

excavation samples of the sidewalls of an excavation.

Following the backfilling of the excavations, the portion of the concrete slab which was
removed to permit removal of contaminated soil will be restored. Concrete will be poured
over the backfilled excavations until flush with the surrounding concrete slab (or sidewalk).

Roux Associates will provide oversight during the excavation and disposal of the "hot spot”

~area soils and concrete slab, backfilling and Site restoration. Monitoring of air quality will

be conducted using a PID and a particulate monitor. All activities will be documented in
a field logbook.

7.6 Task VI: Perched Ground-Water Investigation

The objective of the perched ground-water investigation is to determine the occurrence,

nature and continuity of perched ground water, and if migration of contaminants in the

' perched ground water is occurring onsite. This will be accomplished through the installation

and sampling of perched zone monitoring wells and water-level monitoring. A description

of each component of the perched ground-water investigation is provided below.
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7.6.1 Monitoring Well Installation

Nine monitoring wells will be installed in the perched zone throughout the Citric Block Site
as shown in Figure 7 (i.e., MW-1 through MW-9). The monitoring wells will be installed
to the top of the clay layer (i.e., approximately 8 to 10 ft bls). Detailed procedures of the
monitoring well installation are presented in the SAP (Appendix A).

At each monitoring well pilot borehole, soil samples will be collected as discussed in
Section 7.2. Soil samples will only be collected for geologic logging and field inspection
purposes. No soil samples will be collected for chemical analyses. Detailed soil boring

procedures are further discussed in the SAP (Appendix A).

Each monitoring well will also be surveyed for horizontal and vertical coordinates relative
to the NGVD to determine the approximate elevation of the perched ground water at the
locations where it is present, and to determine, if possible, the direction of the perched

ground-water flow beneath the Citric Block Site.

7.6.2 Water-Level Measurements and Ground-Water Sampling

Prior to perched ground-water sampling, two synoptic rounds of water-level measurements

‘will be conducted. The water-level data will be used to verify the presence/absence of

perched ground water and construct, if possible, a perched ground-water flow map. The

water levels will be measured using a steel tape and chalk or an electronic interface probe.

Water-level measurement procedures are provided in Appendix A.

Perched ground-water samples will be collected and analyzed for VOCs using NYSDEC
ASP Method 91-4, SVOCs using NYSDEC ASP Method 91-2, metals using Superfund CLP
Inorganics Method (i.e., total and dissolved metals), and TOC using USEPA Method 9060.

Temperature, pH, specific conductance and Eh will be measured in the field.
Quality assurance samples (e.g., field blanks, matrix spike) will be collected for the above

analyses as described in Appendix B. Perched ground-water sampling procedures are

presented in Appendix A.
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7.7 Task VII: On-Site Sewer Investigation

The objective of the on-site sewer investigation is to determine if potential pathways exist
between on-site soil/perched ground-water cohtamination and the sewer structures that may
be acting as a conduit for off-site migration of contaminants. The locations and accessibility
of on-site sewers will be determined during the Citric Block Site reconnaissance (Task I).
In addition, available engineering drawings of on-site sewers will be obtained from the local

sewer department and reviewed.

A survey will be performed to determine the elevations of the sewer inverts and the perched
ground water. Leakage of perched ground water into the on-site sewers could be occurring
if the elevations of both are either approximately the same or if the sewer invert élevation
is lower than the perched ground water and resides in it. If the elevations indicate that

leakage into the on-site sewers from the perched ground water could be occurring, a video

~camera survey will be conducted, if possible. This survey will show whether there is leakage

into the sewers from the perched ground water and if the on-site sewers are a conduit for

off-site migration.

Each manhole cover rim and inverts for the on-site sewers (if present) will also be surveyed

for horizontal and vertical coordinates relative to NGVD by a New York State licensed

surveyor.

7.8 Task VIII: Data Evaluation and Reporting
Following completion of each of the additional soil delineation efforts (Task II and Task
IV), a technical memorandum will be submitted to the NYSDEC identifying "hot spot”

marker borings where focused soil sampling will be performed as the first step of the IRM.

Following the IRM focused soil sampling efforts, an additional technical memorandum for

each portion of the Citric Block Site will be submitted to the NYSDEC identifying defined
"hot spot" areas which will be excavated during the IRM. Following completion of the IRM,
the perched ground-water investigation, and on-site sewer investigation activities, a summary
report will be prepared. This report will include a summary of the methods performed and
the data collected during the investigation and IRM, our findings, conclusions and any

recommendations that may be appropriate. This evaluation will include a comparison with
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q the data generated during previous investigations. Report appendices will include soil
boring and well logs, analytical data documentation, Quality Assuraﬁce/Quality Control
(QA/QC) reports, and other data, as appropriate.
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8.0 SCHEDULE
The investigation and IRM is designed to proceed in a phased fashion. Specifically,
delineation and soil excavation will be implemented and completed for the eastern half of
the Citric Block Site, where significant environmental data are already available. This work
is anticipated to require 3 to 4 months to complete, following NYSDEC approval to
proceed. The implementation schedule for the eastern half of the Citric Block Site provides
tentative start and completion dates for each of the scope of work tasks previously described
(Figure 9), and will commence within two weeks of the NYSDEC approval. The proposed
schedule may require revisions if the field tasks are delayed by inclement weather or
availability of subcontractors. However, every effort will be made to adhere to the proposed
schedule and the NYSDEC will be notified immediately if any changes are necessary.
Wherever possible, tasks have been scheduled concurrently to reduce the overall duration
of Citric Block Site investigation efforts. In addition, if a task is completed prior to

schedule, the subsequent tasks will be initiated ahead of schedule.

The investigation and IRM for the western half of the Citric Block Site (Tasks IV and V),
the perched ground-water investigation (Task VI) and the on-site sewer investigation
(Task VII) will commence after the completion of the IRM for the eastern half of the Citric
Block Site. Following the completion of IRM efforts for the eastern half of the Citric Block
Site, a schedule will be provided to the NYSDEC for the implementation of Tasks IV
through VIII.
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Sincerely,

ROUX ASSOCIATES, INC.

ScottJ“Z h, C.P.G.

Senior Hydrogeologlst/
Project Manager

Doy [owrs

Principal Hydrogeologlst/
Vice President
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Table 1. Summary of Métals Previously Detected in Soil During the Citric Block Subsurface Investigation, Pfizer Inc,

Brooklyn, New York.
Sample Designation: CB-1 - CB-1 CB-2 CB-2 CB-3
Sample Depth (ft bls): 0-2 2-4 0-2 2-4 0-2
Sample Date: ~ 7/13/95 7/13/95 - 7/13/95 7/13/95 7/13/95
NYSDEC

Metals RSCOs
(Concentrations in mg/kg) (mg/kg)
Aluminum 33,000 6,260 7,280 4,530 7,090 2,980
Antimony -- 11.7 7.1 B 34B 6.4 B 92 B
Arsenic 7.5 10.9 30.2 72.0 20.9 4.3
Barium 300 157 56.6 60.7 97.9 385 B
Beryllium 0.16 0.10 B 0.10B 0.1l B 0.13 B 0.04 U
Cadmium 1 1.5 2.9 0.80 B 3.9 075 B
Calcium 35,000 10,100 24,000 13,900 4,410 16,200
Chromium 10 1.9 14.0 79 22.1 26.8
Cobalt 30 3.1B 52 B 22.1 69B 12.6
Copper 25 255 220 222 654 118
Iron 2,000 6,380 10,900 12,500 7,590 6,090
Lead 400 4,220 1,660 360 484 734
Magnesium 5,000! 968 1,480 1,670 976 B 958 B
Manganese 5,000! 330 146 197 543 102
Mercury 0.] 484 95.5 64.1 49.4 69.2
Nickel 13 8.5 29.0 15.5 421 8.0
Potassium 43,000 377 B 791 B 454 B 530 B 557 B
Selenium 2 1.7 1.4 - 1.5 0.84 B 0.75 B
Silver -- 14.8 1.5B 012U 0.13U 4.5
Sodium 8,000! 147 B 744 B 295 B 163 B 215 B
Thalljum - T 1.8 B 14 B 1.8 B 0.78 B 0.79 B -
Vanadium 150 15.4 34.1 16.4 17.1 8.8 B
Zinc 20 435 1,110 831 532 269
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Table 1. Summary of Metals Previously Detected in Soil During the Citric Block Subsurface Investigation, Pfizer Inc,

Brooklyn, New York.
Sample Designation: CB-3 CB-4 CB-4 CB-5 CB-5
Sample Depth (ft bls): 4-6 0-2 2-4 0-2 2-4
Sample Date: ~ 7/13/95 7/13/95 7/13/95 7/12/95 7/12/95
"NYSDEC
Metals RSCOs
(Concentrations in mg/kg) (mg/kg)
Aluminum 33,000 604 4,430 7,430 3,830 4,100
Antimony - 2.1B 23 B 14 B 44 B 25B
Arsenic 7.5 8.2 31.2 26.4 5.6 3.6
Barium 300 9.6 B 183 119 55.7 59.4
Beryllium 0.16 0.04 U 0.05U 0.19 B 0.04 U 0.19 B
Cadmium 1 0.08 B 047 B 0.53 B 038 B 0.07 U
Calcium : 35,000 303 B 27,100 57,600 32,300 7,930
Chromium 10 041 B 8.7 14.3 9.7 7.1
Cobalt , 30 40B 398 48 B 8.8 B 418B
Copper 25 12.7 93.8 107 31.6 29.9
Iron 2,000 2,090 10,300 18,000 7,830 8,750
Lead 400 66.3 273 158 316 190
Magnesium 5,000 124 B 1,790 7,940 4,070 1,310
Manganese 5,000 8.1 493 858 241 88.1
Mercury 0.1 2.7 2640 499 68.8 85.5
Nickel 13 24.1 79 B 12.1 11.5 113
Potassium 43,000' 209 B 1820 1610 604 B 668 B
Selenium 2 043 U 11.5 4.4 1.2 5.9
Silver -- 0.12U 0.15U 0.14 U 0.13U 0.13U
Sodium ' 8,000! 188 B 368 B 501 B 182 B 250 B
" Thallium = oo - 0.69 U 2.9 33 071U ‘1.6 B~
Vanadium 150 1.3B 20.7 30.0 11.5 13.8
Zinc 20 714 150 307 93.1 53.1
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Table 1. Summary of Metals Previously Detected in Soil During the Citric Block Subsurface Investigation, Pfizer Inc,

ROUX ASSOCIATES INC

Brooklyn, New York.
Sample Designation: CB-6 CB-6* CB-6 CB-7 CB-7
Sample Depth (ft bls): 0-2 0-2 2-4 0-2 2-4
Sample Date: ~ 7/12/95 7/12/95 7/12/95 7/12/95 7/12/95
NYSDEC
Metals RSCOs
(Concentrations in mg/kg) (mg/kg)
Aluminum 33,000 4,020 6,510 5,330 3,350 6,000
Antimony -- 70.0 43.1 20B 52 B 0.78 U
Arsenic 7.5 22.6 20.5 10.7 9.8 1.3 B
Barium 300 130 164 63.0 91.7 18.1 B
Beryllium 0.16 0.04 U 005U 0.12B 022 B 0.04 U
Cadmium 1 023 B 029 B 1.5 034 B 007U
Calcium 35,000! 3,430 12,000 52,000 4,880 650 B
Chromjum 10 19.0 20.6 12.0 8.5 9.7
Cobalt 30 3.1B 46 B S0B 6.1 B 278B
Copper 25 179 212 78.0 54.4 8.8
Iron 2,000 20,300 23,300 10,900 13,300 5,330
Lead 400 2,050 1,240 541 145 5.8
Magnesium 5,000' 1,160 2,180 3,640 561 B 1,390
Manganese 5,000° 83.0 123 277 169 48.8
Mercury 0.1 28.3 57.8 30.1 7.9 2.5
Nickel 13 16.4 29.7 61.7 16.6 9.6
Potassium 43,000' 685 B 872 B 679 B 664 B 308 B
Selenium 2 3.2 4.2 20U 2.5 -0.79 B
Silver - 0.12U 0.14 U 0.11U 0.14U 0.13 U
Sodium 8,000! 102U 118 U 150 B 381 B 114 U~
“Thallium - 2.0 3.7 - 1.5B 20B 0.74 U
Vanadium 150 26.4 26.0 ‘18.4 24.8 92 B
Zinc 20 123 142 - 194 107 22.0
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Table 1. Summary of Metals Previously Detected in Soil During the Citric Block Subsurface Investigation, Pfizer Inc,

Brooklyn, New York.
Sample Designation: CB-8 CB-8 CB-9 CB-9* CB-9
Sample Depth (ft bls): 0-2 2-4 0-2- 0-2 2-4
Sample Date: ~ 7/14/95 7/14/95 7/14/95 7/14/95 7/14/95
NYSDEC
Metals RSCOs
(Concentrations in mg/kg) (mg/kg)
Aluminum 33,000! 4,490 3,890 2,890 5,030 10,900
Antimony - 6,550 778 58.7 66.7 12.5
Arsenic 7.5 7.2 5.7 10.0 11.1 57.0
Barium 300 © 552 372 B 65.0 118 39.7 B
Beryllium 0.16 020 B 0.04U 0.04 U 011 B 0.04 U
Cadmium 1 0.63 B 0.06 U 021 B 4.1 . 0.06 U
Calcium 35,000 14,000 1,070 16,500 25,200 2,900
Chromium 10 7.3 43 138 8.7 18.4°
Cobalt 30 34B 42 B 57.4 46.8 59B
Copper 25 151 9.9 42.0 53.3 11.4
Iron 2,000 5,960 7,300 6,440 7,880 5,820
Lead 400 4,630 28.1 362 919 34.7
Magnesium 5,000 816 B 771 B 1,470 1,790 1,280
Manganese 5,000 83.9 24.4 108 157 54.6
Mercury 0.1 17.9 0.43 52.9 56.8 0.78
Nickel 13 10.5 13.2 . 10.1 10.3 254
Potassium 43,000 651 B 461 B 718 B 994 B 879 B
Selenium 2 0.70 B 1.2 1.4 1T 1.2
Silver -- 0.13U 0.12U 39 2.6 0.12U
Sodium 8,000’ 448 B 106 U 117U 352 B 141 B
Thallium == 0.81 B 0.81 B 13B 13 B 0.70 U
Vanadium 150 11.7 42 B 14.2 15.6 19.0
Zinc 20 192 78.2 - 87.4 131 534
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Table 1. Summary of Metals Previously Detected in Soil During the Citric Block Subsurface Investigation, Pfizer Inc,

Brooklyn, New York.
Sample Designation: CB-10 CB-10 CB-11 CB-11 CB-12
Sample Depth (ft bls): 0-2 2-4 0-2 2-4 0-2
Sample Date:  7/13/95 7/13/95 7/14/95 7/14/95 7/12/95°
NYSDEC
Metals RSCOs
(Concentrations in mg/kg) (mg/kg)
Aluminum 33,000 6,040 4,150 7,910 10,200 6,240
Antimony -- 26B 0.74 U 3.1B 0.79 U 42 B
Arsenic 7.5 20.3 4.6 33.4 12.1 5.4
Barium 300 599 15.0 B 152.0 58.6 411
Beryllium 0.16 0.06 B 0.04 U 0.16 B 0.20 B 0.08 B
Cadmium ] 1.9 0.06 U 039B 0.12B 2.7
Calcium 35,000! 60,200 4,510 43,400 8,820 46,300
Chromium 10 28.4 7.5 23.7 31.9 23.2
Cobalt 30 55B 2.5B 52 B 62 B 56 B
Copper 25 124 11.2 72.2 35.5 123
Iron 2,000 18,000 6,840 19,700 17,600 . 19,700
Lead 400 665 77.9 536 54.4 427
Magnesium 5,000! 7,730 1,290 3,830 2,560 5,150
Manganese 5,000! 534 52.0 453 303 375
Mercury 0.1 30.3 18.9 108 15.2 324
Nickel 13 24.0 8.7 22.1 20.5 24.1
Potassium 43,000 1430 300 B 1640 840 B 957 B
Selenium - 2 2.2 043 U 2.2 2.1 2.5
Silver - 011U 0.12U 0.60 B 0.13U 0.13U
Sodium 8,000’ 1,050 593 B 308 B 242 B 471 B
Thallium -- 1.6 B 0.70 U 26 20B 22B
Vanadium 150 24.1 85B 22.1 28.9 17.3
Zinc 20 1,510 35.8 317 117 931
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Table 1. Sdmmary of Metals Previously Detected in Soil During the Citric Block Subsurface Investigation, Pfizer Inc,

Brooklyn, New Y ork.
Sample Designation: CB-12 CB-13 CB-13
Sample Depth (ft bls): 4-6 0-2 2-4
Sample Date: 7/12/95 7/12/95 7/12/95
NYSDEC
Metals RSCOs
(Concentrations in mg/kg) (mg/kg)
Aluminum 33,000 4,580 6,410 6,410
Antimony -- 075U - 108 B 14 B
Arsenic 7.5 1.9B 24.0 17.9
Barium 300 46.4 186 833
Beryllium 0.16 021 B 0.09 B 0.06 B
Cadmium 1 0.06 U 1.1 0.74 B
Calcium 35,000 1,110 53,600 29,900
Chromijum 10 7.8 20.7 11.9
Cobalt 30 1.8 B 73 B 48 B
Copper 25 8.9 405 62.6
Iron 2,000 3,980 34,700 8,870
Lead 400 89 557 219
Magnesium 5,000 571 B 5,220 3,590
Manganese 5,000 13.1 410 - 208
Mercury 0.1 4.3 24,0 24.0
Nickel 13 50B 322 14.1
Potassium 43,000' 538 B 1,350 981 B
Selenium 2 0.99 B 6.2 2.4
Silver : - 012U 0.12U 0.12U
Sodium 8,000' 192 B 567 B 522 B
" Thallium ' - 1.0 B 36 19 B

Vanadium 150 15.5 253 27.9

Zinc 20 16.1 517 119

mg/kg - Milligrams per kilogram
ft bls - Feet below land surface
NYSDEC - New York State Department of Environmental Conservation
RSCOs - Recommended Soil Cleanup Objectives
U - Indicates compound not detected
B - Estimated value
' - Eastern U.S.A. background
* - Field duplicate
Boldface - Data highlighted in bold represent results detected above
the NYSDEC RSCOs.
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Table 2. Summary of Semivolatile Organic Compounds Previouély Detected in Soil During the Citric Block Subsurface
Investigation, Pfizer Inc, Brooklyn, New York.

Sample Designation: CB-1 CB-1DL CB-1 CB-2 CB-2
Sample Depth (ft bls): 0-2 0-2 2-4 0-2 2-4
™ Sample Date: ~ 7/13/95 7/13/95 7/13/95 7/13/95 7/13/95
NYSDEC
-t Semivolatile Organic Compounds RSCOs
, {Concentrations in pg/kg) (ng/kg)
h Phenol 30 400 U 2000 U 430 U 410 U 370U
vy bis(2-Chloroethyl)ether -- 400 U 2000 U 430 U 410 U 370 U
2-Chlorophenol 800 400 U 2000 U 430 U 410U 370U
_ 1,3-Dichlorobenzene 1,600 400 U 2000 U 430 U 410U 370 U
o 1,4-Dichlorobenzene 8,500 400 U 2000 U 430U 410U 370 U
1,2-Dichlorobenzene 7,900 400 U 2000 U 430 U 4100 370 U
) 2-Methylphenol 100 400 U 2000 U 430 U 410U 370 U
n 2,2'-oxybis(1-Chloropropane) -- 400 U 2000 U 430 U 410U 370 U
: 4-Methylphenol 900 400 U 2000 U 430 U 410 U 370 U
N-Nitroso-di-n-propylamine - 400 U 2000 U 430 U 410 U 370U
o Hexachloroethane - 400U 2000 U 430 U 410 U 370 U
' Nitrobenzene 200 400 U 2000 U 430 U 410 U 370 U
Isophorone -- 400 U 2000 U 430 U 410 U 370 U
[ 2-Nitrophenol 330 400 U 2000 U 430 U 410 U 370 U
i 2,4-Dimethylphenol -- 400 U 2000 U 430 U 410 U 370 U .
' 2,4-Dichlorophenol 400 400 U 2000 U 430 U 410 U 370 U
i | 1,2,4-Trichlorobenzene 3,400 4000 - 2000U 430 U 410 U 370 U
. Naphthalene 13,000 400 U 2000 U 430 U 410U 370 U
o 4-Chloroaniline ' 220 400 U 2000 U 430 U 410 U 370 U
Hexachlorobutadiene - 400U 2000 U 430 U 410 U 370 U
| \ © " bis(2-Chloroethoxy)methane -7 400U 2000 U © 4300 410 U 370U
i 4-Chloro-3-Methylphenol 240 400 U 2000 U 430 U 410 U 370 U
2-Methylnaphthalene 36,400 400 U 2000 U 430 U 410 U 370 U
, Hexachlorocyclopentadiene -- 400U 2000U 430U 410U . 370 U
Vo 2,4,6-Trichlorophenol - 400 U 2000 U 430 U 410 U 370 U
2,4,5-Trichlorophenol 100 960 U 4800 U 1000°U 980 U 890 U
i 2-Chloronaphthalene -- 400U 2000 U 430 U 410 U 370 U
. 2-Nitroaniline 430 960 U 4800 U 1000 U . 980 U 890 U
- Dimethylphthalate 2,000 400 U 2000 U 430U - 410 U 370 U
Acenaphthylene 41,000 400 U 2000 U - 430U 410U 370 U
2,6-Dinitrotoluene 1,000 400 U 2000 U 430 U 410 U 370 U
3-Nitroaniline 500 960 U 4800 U 1000 U 980 U 890 U
B Acenaphthene 50,000 120 2000 U 430U 410U 3700
| : 2,4-Dinitrophenol 200 960 U 4800 U 1000 U 980 U 890 U
N 4-Nitrophenol 100 960 U 4800 U 1000 U 980 U 890 U
Dibenzofuran 6,200 7117 2000 U 430 U 410 U 370 U
A 2,4-Dinitrotoluene -- 400 U 2000 U 430U 410U 370 U
P Diethylphthalate 7,100 400 U 2000 U 430 U 410 U 370 U
o 4-Chlorophenyl-phenylether -- 400 U 2000 U - 430U 410 U 370 U
o Fluorene 50,000 240 ) 2000 U 430 U 410 U 370 U
\ | 4-Nitroaniline -- 960 U 4800 U 1000 U 980 U 890 U
e 4,6-Dinitro-2-methylphenol - -- 960 U 4800 U 1000 U 980 U 890 U
N-Nitrosodiphenylamine (1) -- 400 U 2000 U 430U 410 U 370 U
4-Bromophenyl-phenylether - 400U  2000U 430 U 410U 370 U
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- Table 2. Summary of Semivolatile Organic Compounds Previously Detected in Soil During the Citric Block Subsurface

Investigation, Pfizer Inc, Brooklyn, New York.

Sample Designation: CB-1 CB-1DL CB-1 CB-2 CB-2
Sample Depth (ft bls): 0-2 0-2 2-4 0-2 2-4
Sample Date: ~ 7/13/95 7/13/95 7/13/95 7/13/95 7/13/95
NYSDEC

Semivolatile Organic Compounds RSCOs
(Concentrations in pg/kg) (ng/kg)
Hexachlorobenzene 410 400 U 2000 U 430 U 410 U 370 U
Pentachlorophenol 1,000 960 U 4800 U 1000 U 980 U 890 U
Phenanthrene 50,000 8900 E 9000 D 430 U 200 J 180 J
Anthracene 50,000 1600 1600 JD 430 U 44 ] 5817
Carbazole -- 1200 1400 JD 430 U 410 U 370 U
Di-n-butylphthalate 8,100 400 U 2000 U 430 U 410 U 370 U
Fluoranthene 50,000 8200 E 9600 D 500 280 J 3301]
Pyrene 50,000 9800 E 9500 D 460 280 J 310
Butylbenzylphthalate 50,000 400 U 2000 U 430 U 410 U 376 U
3,3"-Dichlorobenzidine -- 400 U 2000 U 430 U 410 U 370U
Benzo (a) anthracene 220 5100 E 4900 D 180 1 160 J 220 J
Chrysene 400 6100 E 5500 b 180 J 160 1 2107
bis(2-Ethylhexyl)phthalate 50,000 400 U 2000 U 430 U 410 U 370 U
Di-n-octyiphthalate 50,000 400 U 2000 U 430 U 410 U 370 U
Benzo(b)fluoranthene 1,100 4900 E 3500 D 110 ) 140 J 240§
Benzo(k)fluoranthene 1,100 1800 3100 D 100 ] 120 J 821
Benzo(a)pyrene : 61 4300 E 4200 D 430U 130 J 170 J
Indeno(1,2,3-cd)pyrene 3,200 1700 1700 JD 430 U 723 887
Dibenzo(a,h)anthracene 14 - 160 J 530 JD 430 U 410 U 370U
Benzo(g,h,i)perylene 50,000 1900 2100 D 430 U 89 1] 911
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Table 2. Summary of Semivolatile Organic Cbmpounds Previously Detected in Soil During the Citric Block Subsurface
Investigation, Pfizer Inc, Brooklyn, New York.

Sample Designation: CB-3 CB-3DL CB-3 CB-4 CB-4
Sample Depth (ft bls): 0-2 0-2 4-6 0-2 2-4
Sample Date:  7/13/95 7/13/95 7/13/95 7/13/95 7/13/95
NYSDEC
Semivolatile Organic Compounds RSCOs
(Concentrations in pg/kg) (ng/kg)
Phenol 30 380U 1900 U 390 U 440 U 410 U
bis(2-Chloroethyl)ether - 380 U 1900 U 390 U 440 U 410 U
2-Chlorophenol 800 380U 1900 U 390 U 440 U 410 U
1,3-Dichlorobenzene 1,600 380 U 1900 U 3900 440U 410U
1,4-Dichlorobenzene 8,500 380U 1900 U 390U 440 U 410 U
1,2-Dichlorobenzene 7,900 380U 1900 U 390 U 440 U 410U
2-Methylphenol 100 380U 1900 U 390 U 440 U 410U
2,2'-oxybis(1-Chloropropane) - 380U 1900 U 390U 440 U 410 U
4-Methylphenol 900 380 U 1900 U 390U 440 U 410 U
N-Nitroso-di-n-propylamine -- 380U 1900 U 390U 440 U 410 U
Hexachloroethane - 380U 1900 U 390U 440 U 410 U
Nitrobenzene 200 380U 1900 U 390 U 440 U 410 U
Isophorone -- 380U 1900 U 390U 440 U 410 U
2-Nitrophenol 330 380 U 1900 U 390 U 440 U 410 U
2,4-Dimethylphenol - 380U 1900 U 390 U 440 U 410U
2,4-Dichlorophenol 400 380U 1900 U 3900 440 U 410 U
1,2,4-Trichlorobenzene 3,400 380U 1900 U 390 U 440U 410 U
Naphthalene 13,000 380U 1900 U 390U 440 U 410U
4-Chloroaniline 220 380U 1900 U 390 U 440 U 410 U
Hexachlorobutadiene -- 380U 1900 U 390U 440 U 410 U
" bis(2-Chloroethoxy)methane -- 380U - 1900-U 390 U 440U 410 U
4-Chloro-3-Methylphenol 240 380U 1900 U 3900 440 U 410 U
2-Methylnaphthalene 36,400 380 U 1900 U 390U 440 U 410 U
Hexachlorocyclopentadiene - 380U 1900 U 390U 440 U 410 U
2,4,6-Trichlorophenol - 380 U 1900 U 390 U 440 U 410 U
2,4,5-Trichlorophenol 100 910 U 4500 U 930 U 1000 U 980 U
2-Chloronaphthalene -- 380 U 1900 U 390U 440 U 410U
2-Nitroaniline 430 910 U 4500 U 930 U 1000 U 980 U
" Dimethylphthalate 2,000 380U 1900 U 390U 440 U 410 U
Acenaphthylene 41,000 380U 1900 U 390 U 440 U 410 U
2,6-Dinitrotoluene \ 1,000 380U 1900 U 390U 440 U 410 U
3-Nitroaniline 500 910 U 4500 U 930 U 1000 U 980 U
Acenaphthene 50,000 100 J 1900 U 390U 440 U 410U
2,4-Dinitrophenol 200 910 U 4500 U 930 U 1000 U 980 U
4-Nitrophenol 100 910 U 4500 U 930 U 1000 U 980 U
Dibenzofuran 6,200 537 1900 U 390 U 440 U 410U
2,4-Dinitrotoluene - 380U 1900 U 390 U 440 U 410 U
Diethylphthalate 7,100 380U 1900 U 390 U 440 U 410 U
4-Chlorophenyl-phenylether - 380U 1900 U 390U 440 U 410 U
Fluorene 50,000 210 1900 U 390 U 440 U 410U
4-Nitroaniline - 910 U 4500 U 930 U 1000 U 980 U
" 4,6-Dinitro-2-methylphenol -- 910U 4500 U 930 U 1000 U 980 U
N-Nitrosodiphenylamine (1) -- 380U 1900 U 390 U 440 U 410U
4-Bromophenyl-phenylether -- 380U 1900 U 390U 440 U 410 U
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Table 2. Summary of Semivolatile Organic Compounds Previously Detected in Soil During the Citric Block Subsurface
Investigation, Pfizer Inc, Brooklyn, New York.

Sample Designation: CB-3 CB-3DL CB-3 CB-4 CB-4
Sample Depth (ft bls): 0-2 0-2 4-6 0-2 2-4
Sample Date: ~ 7/13/95 7/13/95 7/13/95 7/13/95 7/13/95
NYSDEC
Semivolatile Organic Compounds RSCOs
(Concentrations in pg/kg) (ng/kg)
Hexachlorobenzene 410 380U 1900 U 390 U 440 U 410U
Pentachlorophenol 1,000 910 U 4500 U 930 U 1000 U 980 U
Phenanthrene 50,000 7200 E 7100 D 390U 160 J 130 J
Anthracene 50,000 1300 1500 JD 390U 591 521]
Carbazole -- 1200 1200 JD 390U 440 U 410U
Di-n-butylphthalate 8,100 380U 1900 U 390U 440 U 410U
Fluoranthene 50,000 7200 E 6600 D 751 290 ) 210 ]
Pyrene 50,000 6300 E 7300 D 671 240 140 J
Butylbenzylphthalate 50,000 240 J 1900 U 390 U 440 U 410U
3,3'-Dichlorobenzidine - 380 U 1900 U 390U 440 U 410 U
Benzo (a) anthracene 220 3800 E 3400 D 390U 160 J 410 U
Chrysene 400 4500 E 4000 D 390 U 160 J 410 U
bis(2-Ethylhexyl)phthalate 50,000 160 J 1900 U 390 U 440 U 410 U
Di-n-octylphthalate 50,000 - 451] 1900 U 390U 440 U 410 U
Benzo(b)fluoranthene 1,100 2500 3000 D 390U 220 ] 94 ]
Benzo(k)fluoranthene 1,100 2400 1100 ID 390 U 190 J 100 ]
Benzo(a)pyrene 61 3100 E 2900 D 390 U 150 J 821J
Indeno(1,2,3-cd)pyrene 3,200 870 1100 1D 390 U 170 1 891J
Dibenzo(a,h)anthracene 14 81J 450 JD -390 U 440 U 410 U
50,000 1100 1400 ID 390U 180 J 951

Benzo(g,h,i)perylene

§
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Table 2. Summary of Semivolatile Organic Compounds Previously Detected in Soil During the Citric Block Subsurface
Investigation, Pfizer Inc, Brooklyn, New York.

Sample Designation: CB-5 CB-5 CB-6 CB-6* CB-6
Sample Depth (ft bls): 0-2 2-4 0-2 0-2 2-4
Sample Date: ~ 7/12/95 7/12/95 7/12/95 7/12/95 7/12/95
NYSDEC

Semivolatile Organic Compounds RSCOs

(Concentrations in pg/kg) (ng/kg)

Phenol 30 380U 430 U 390U 410 U 400 U
bis(2-Chloroethyl)ether -- 380U 430 U 39 U 410 U 400 U
2-Chlorophenol 800 380U 430 U 390U 410 U 400 U
1,3-Dichlorobenzene 1,600 3800 430 U 390U 410 U 400 U
1,4-Dichlorobenzene 8,500 380U 430 U 390 U 410 U 400 U
1,2-Dichlorobenzene 7,900 380U 430 U 390 U 410U 400 U
2-Methylphenol 100 380U 430 U 390U 410 U 400 U
2,2'-oxybis(1-Chloropropane) -- 380U 430 U 390 U 410 U 400 U
4-Methylphenol 900 "380 U 430 U 390U 410U 400 U
N-Nitroso-di-n-propylamine -- 380U 430 U 390 U 410 U 400 U
Hexachloroethane : -- 380 U 430 U 390U 410 U 400 U
Nitrobenzene 200 380U 430U 390 U 410 U 400 U
Isophorone - 380U 430 U 390U 410 U 400 U
2-Nitrophenol 330 380 U 430 U %00 410 U 400 U
2,4-Dimethylphenol - 380U 430 U 3%U0 - 410U 400 U
2,4-Dichlorophenol 400 380U 430U 390U 410 U 400 U
1,2,4-Trichlorobenzene 3,400 380U 430 U 390U 410 U 400 U
Naphthalene ' 13,000 380U 430 U 390 U 410 U 400 U
4-Chloroaniline 220 380U 430U 390U 410 U 400 U
Hexachlorobutadiene - 380 U 430U 390U 410 U 400 U
bis(2-Chloroethoxy)methane - - 380U 430U 390 U 410 U 400 U-
4-Chloro-3-Methylphenol , 240 380U 430 U 390 U 410.U 400 U
2-Methylnaphthalene 36,400 380U 430 U 3% U 410 U 400 U
Hexachlorocyclopentadiene - 380U 430 U 390U 410 U 400 U
2,4,6-Trichloropheriol - 380U 430 U 390U 410U 400 U
2,4,5-Trichlorophenol 100 920 U 1000 U 940 U 980 U 950 U
2-Chloronaphthalene -- 380U 430 U 390 U 410 U 400 U
2-Nitroaniline 430 920U 1000 U 940 U 980 U 950 U
Dimethylphthalate 2,000 380U 430 U 390 U 410 U 400 U
Acenaphthylene 41,000 380U 430 U 5817 60 1] 400 U
2,6-Dinitrotoluene ' 1,000 380U 430 U - 3%Uu 410 U 400 U
3-Nitroaniline 500 920 U 1000 U 940 U 980 U 950 U
Acenaphthene 50,000 380U 430 U 15017 140°J 400 U
2,4-Dinitrophenol 200 920 U 1000 U 940 U 980 U 950 U
4-Nitrophenol 100 920 U 1000 U | 940 U 980 U 950 U
Dibenzofuran ' 6,200 380U 430 U 73] 410 U 400 U
2,4-Dinitrotoluene -- 380U 430 U 390U - 410 U 400 U
Diethylphthalate 7,100 380U 430 U 390U 410 U 400U
4-Chlorophenyl-phenylether -- ‘ 380 U 430 U 390U 410 U 400 U
Fluorene 50,000 380U 430 U 140 J 120 ) 400 U
4-Nitroaniline -- 920 U 1000 U 940 U 980 U 950 U
4,6-Dinitro-2-methylphenol - 920 U 1000 U 940U . 980U 950 U
N-Nitrosodiphenylamine (1) -- 380 U 430 U 390 U 410U 400U
4-Bromophenyl-phenylether -~ 380U 430 U 390 U 410 U 400 U
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Table 2. Summary of Semivolatile Organic Compounds Previously Detected in Soil During the Citric Block Subsurface
Investigation,: Pfizer Inc, Brooklyn, New York.

Sample Designation: CB-5 CB-5 CB-6 CB-6* CB-6
Sample Depth (ft bls): 0-2 2-4 0-2 02 . 2-4
Sample Date:  7/12/95 7/12/95 7/12/95 7/12/95 7/12/95
NYSDEC

Semivolatile Organic Compounds RSCOs
(Concentrations in pg/kg) (ng/kg)
Hexachlorobenzene 410 380U 430 U 390U 410 U 400 U
Pentachlorophenol _ 1,000 920U 1000 U 940 U 980 U 950 U
Phénanthrene . 50,000 650 150 ] 1400 1500 590
Anthracene . 50,000 180 J 430 U 440 3801 190 J
Carbazole -- 7317 430 U 120 J 94 ] 400 U
Di-n-butylphthalate - 8,100 380 U 430 U 390U 2100 650 -
Fluoranthene 50,000 1000 180 J 3000 3200 1100
Pyrene 50,000 550 110 J 1400 1700 550
Butylbenzylphthalate 50,000 380U 430 U 390 U 410 U 400 U
3,3'-Dichlorobenzidine _ - 380U 430 U 390 U 410 U 400 U
Benzo (a) anthracene 220 440 7571 - 1100 1200 430
Chrysene 400 490 120 ) 1200 1200 430
bis(2-Ethylhexyl)phthalate 50,000 380U 430 U 651 150 1 310
Di-n-octylphthalate 50,000 78 J 44 ) 7017 120 ] 280 )
Benzo(b)fluoranthene 1,100 290 3 60 J 770 940 320)
Benzo(k)fluoranthene 1,100 3101J 521 1100 1100 3701
Benzo(a)pyrene 61 380 J 60 J 1000 1100 380 J
Indeno(1,2,3-cd)pyrene 3,200 - 120) 430 U 240 J 240 J 911
Dibenzo(a,h)anthracene 14 380U 430 U 390U 410U 400 U

Benzo(g,h,i)perylene 50,000 110J 430 U 210 200 J 78 1
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Table 2. Summary of Semivolatile Organic Compounds Previously Detected in Soil During the Citric Block Subsurface
Investigation, Pfizer Inc, Brooklyn, New York.

Sample Designation: CB-7 CB-7 CB-8 CB-8 CB-9
Sample Depth (ft bls): 0-2 2-4 0-2 2-4 0-2
Sample Date: ~ 7/12/95 7/12/95 7/14/95 7/14/95 7/14/95
NYSDEC

Semivolatile Organic Compounds RSCOs
{Concentrations in pg/kg) (pg/ke)
Phenol 30 400 U 2390 U 390 U 410 U 4000 U
bis(2-Chloroethyl)ether - 400U 390 U 390U 410 U 4000 U
2-Chlorophenol 800 400 U 390U 390 U 410 U 4000 U
1,3-Dichlorobenzene 1,600 400 U 390 U 390U 410 U 4000 U
1,4-Dichlorobenzene 8,500 400U 390 U 390 U 410 U 4000 U
1,2-Dichlorobenzene 7,900 400U 390U 390 U 410 U 4000 U
2-Methylphenol ' 100 400 U 390U 390 U 410 U 4000 U
2,2'-oxybis(1-Chloropropane) -- 400 U 3%0U 390U 410 U 4000 U
4-Methylphenol 500 400 U 390U 390U 410U 4000 U
N-Nitroso-di-n-propylamine -- 400 U 390 U 390U 410U 4000 U
Hexachloroethane -- 400 U 390U 390 U 410U 4000 U
Nitrobenzene 200 400 U 390U 390U 410U 4000 U
Isophorone -- 400 U 390U 39U 410U 4000 U
2-Nitrophenol 330 400 U 390U 390U 410 U 4000 U
2,4-Dimethylphenol -- 400 U 390U 390U 410U 4000 U
2,4-Dichlorophenol 400 400 U 390U 390 U 410 U 4000 U
1,2,4-Trichlorobenzene 3,400 400 U 390 U 3900 410 U 4000 U
Naphthalene 13,000 400 U 390U 390U 410 U~ 4000 U
4-Chloroaniline . 220 400 U 390U 3% U 410 U 4000 U
Hexachlorobutadiene -- 400 U 390U 390U 410U 4000 U
bis(2-Chloroethoxy)methane - 400 U - 390 U 390 U 410U 4000 U -
4-Chloro-3-Methylphenol 240 400 U 390U 390U 410 U 4000 U
2-Methylnaphthalene 36,400 400 U 390U 390U 410 U 4000 U
Hexachlorocyclopentadiene -- 400 U 390U 390U 410 U 4000 U
2,4,6-Trichlorophenol - 400U 390U 390 U 410 U 4000°'U
2,4,5-Trichlorophenol , 100 960 U 930 U 940 U 980 U 9500 U
2-Chloronaphthalene - 400 U - 390U 390U 410 U 4000 U
2-Nitroaniline 430 960 U 930 U 940 U 980 U - 9500 U
Dimethylphthalate 2,000 400 U 390U 390U 410 U 4000 U
Acenaphthylene 41,000 400 U 390U 390 U 410U 4000 U
2,6-Dinitrotoluene 1,000 400 U 390 U 390 U 410 U 4000 U
3-Nitroaniline 500 960 U 930 U 940 U 980 U . 9500 U
Acenaphthene 50,000 400 U 390 U 390 U 410 U 4000 U
2,4-Dinitrophenol 200 960 U 930 U 940 U 980 U 9500 U
4-Nitrophenol - 100 960 U 930 U 940 U 980 U 9500 U
Dibenzofuran 6,200 400 U 390U 390U 410 U 4000 U
2,4-Dinitrotoluene -- 400 U 390U 390U 410 U 4000 U
Diethylphthalate 7,100 400 U 390U 390 U 410U 4000 U
4-Chlorophenyl-phenylether -- 400 U 390 U 390U 410 U 4000 U
Fluorene 50,000 400 U 390U 390 U 410 U 4000 U
4-Nitroaniline- : -- 960 U 930 U 940 U 980'U 9500 U
4,6-Dinitro-2-methylphenol - - - 960 U 930 U 940 U 980 U 9500 U
N-Nitrosodiphenylamine (1) -- 400 U 390U 390 U 410 U 4000 U
4-Bromophenyl-phenylether -- 400 U 390U 390 U 410U 4000 U
ROUX ASSOCIATES INC Page 7 of 14 PF04744Y05.2.69/T2




Table 2. Summary of Semivolatile Organic Compounds Previously Detected in Soil During the Citric Block Subsurface
Investigation, Pfizer Inc, Brooklyn, New York.

Sample Designation: CB-7 CB-7 CB-8 CB-8 CB-9

Sample Depth (ft bls): 0-2 2-4 0-2 2-4 0-2
Sample Date: ~ 7/12/95 ~  7/12/95 7/14/95 7/14/95 7/14/95

NYSDEC
Semivolatile Organic Compounds RSCOs
(Concentrations in pg/kg) (ng/kg)

Hexachlorobenzene 410 400 U 3%0 U 390U 410 U 4000 U
Pentachlorophenol 1,000 960 U 930 U 940 U 980 U 9500 U

Phenanthrene 50,000 570 390U 580 410 U 13000
Anthracene 50,000 180 1] 390U 150 J 410 U 2900 J
Carbazole -- 400 U 390 U 390 U 410 U 4000 U
Di-n-butylphthalate 8,100 400 U 390U 390U 410 U 4000 U

Fluoranthene 50,000 1500 390 U 1400 410U 16000

Pyrene 50,000 840 390 U 1100 410 U 9600
Butylbenzylphthalate 50,000 400 U 390 U 390U - 410 U- 4000 U
3,3'-Dichlorobenzidine - 400 U 390U 390U 410U 4000 U

Benzo (a) anthracene 220 720 390 U 820 410 U 6500

Chrysene : 400 760 3900 920 410 U 7300
bis(2-Ethylhexyl)phthalate 50,000 400 U 390U 390U 410U 1400 J
Di-n-octylphthalate 50,000 44 390U 390 U 410U 4000 U

Benzo(b)fluoranthene 1,100 570 390 U 760 410 U 5700
Benzo(k)fluoranthene 1,100 490 390 U 250 410 U 1900 J

Benzo(a)pyrene 61 610 753 680 410 U 4600
Indeno(1,2,3-cd)pyrene 3,200 170 J 390 U 440 410 U 1300 J
Dibenzo(a,h)anthracene 14 400 U 390U 48 J 410U 4000 U
50,000 120 J 390 U 540 410 U 1300 J

Benzo(g,h,i)perylene

ROUX ASSOCIATES INC
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: ‘ i Table 2. Summary of Semivolatile Organic Compounds Previously Detected in Soil During the Citric Block Subsurface
Investigation, Pfizer Inc, Brooklyn, New York.

.( { ~ Sample Designation: CB-9* CB-9 CB-10 CB-10DL CB-10
Sample Depth (ft bls): 0-2 2-4 0-2 02 - 2-4

\F’T} ' 7 : Sample Date: = 7/14/95 7/14/95 7/13/95 7/13/95 7/13/95
‘ NYSDEC
-~ _ Semivolatile Organic Compounds RSCOs
o (Concentrations in pg/kg) (ug/ke)

!\", } Phenol - 30 7600 U 400 U 380U 7600 U 370 U

. bis(2-Chioroethyl)ether - 7600 U 400 U 380U 7600 U 370 U

2-Chlorophenol 800 7600 U 400 U 380 U 7600 U 370U

. ';_v 1,3-Dichlorobenzene 1,600 7600 U 400 U 380U 7600 U 370 U

[ 1,4-Dichlorobenzene 8,500 7600 U " 400U 380 U 7600 U 370 U

1,2-Dichlorobenzene 7,900 7600 U 400 U 380 U 7600 U 370 U

P 2-Methylphenol 100 7600 U 400 U 380U 7600 U 370 U

f 2,2'-oxybis(1-Chloropropane) -- 7600 U 400 U 380U 7600 U 370 U

" 4-Methylphenol 900 7600 U 400 U 380U 7600 U 370 U

) N-Nitroso-di-n-propylamine -- 7600 U 400U 380 U 7600 U 370 U

ot Hexachloroethane - 7600 U 400 U 380 U 7600 U 370 U

v Nitrobenzene 200 7600 U 400 U 380U 7600 U 370 U

Isophorone -- 7600 U 400 U 380 U 7600 U 370 U

i 2-Nitrophenol 330 7600 U 400 U 380 U 7600 U 370 U

- 2,4-Dimethylphenol -- 7600 U 400 U 380 U 7600 U 370 U

2,4-Dichlorophenol 400 7600 U 400 U 380 U 7600 U 370 U

M 1,2,4-Trichlorobenzene 3,400 7600 U 400 U 380U 7600 U 370 U

b Naphthalene 13,000 7600 U 400 U 1400 7600 U 370U

‘ 4-Chloroaniline 220 7600 U 400 U 380 U 7600 U 370 U

Hexachlorobutadiene -- 7600 U 400 U 380U 7600 U 370 U

"~ bis(2-Chloroethoxy)methane - 7600 U 400U 380U - 7600 U 370 U

- 4-Chloro-3-Methylphenol 240 7600 U 400 U 380U 7600 U 370 U

2-Methylnaphthalene 36,400 7600 U 400 U 770 7600 U 370 U

4; : Hexachlorocyclopentadiene -- 7600 U 400 U 380U 7600 U 370 U

. 2,4,6-Trichlorophenol - 7600 U 400 U 380U 7600 U 370 U

2,4,5-Trichlorophenol 100 18000 U 970 U 910 U 18000 U 900 U

. 2-Chloronaphthalene -- 7600 U 400 U 380U 7600 U 370 U

! 5 2-Nitroaniline 430 18000 U 970 U 910 U 18000 U 900 U

o Dimethylphthalate 2,000 7600 U 400 U 380 U 7600 U 370 U

Acerniaphthylene 41,000 7600 U 400U 840 1700 JD 370 U

{ 2,6-Dinitrotoluene 1,000 7600 U 400 U 330U 7600 U 370 U

3-Nitroaniline 500 18000 U 970 U 910 U 18000 U 900 U

, Acenaphthene 50,000 7600 U 400U 1600 7600 U 370 U

] ' 2,4-Dinitrophenol 200 18000 U 970 U 910 U 18000 U 900 U

' 4-Nitrophenol 100 18000 U 970 U 910 U 18000 U 900U

Dibenzofuran 6,200 2800 ) 400 U 1700 1800 JD 370 U

j ‘zi. 2,4-Dinitrotoluene - -- 7600 U 400 U 380U 7600 U "370 U

Vo Diethylphthalate : 7,100 7600 U 400 U 380U 7600 U 370 U

4-Chlorophenyl-phenylether -- 7600 U 400 U 380U 7600 U 370U

1 Fluorene 50,000 7600 U 400 U 2300 2600 JD 370 U

N 4-Nitroaniline -- 18000 U 970 U 910 U 18000 U 900 U

el 4,6-Dinitro-2-methylphenol - 18000 U 970 U 910 U 18000 U 900 U

N-Nitrosodiphenylamine (1) -- 7600 U 400 U 380 U 7600 U 370 U

4-Bromophenyl-phenylether - 7600 U 400 U 380U . 7600 U 370 U

ROUX ASSOCIATES INC ~ Page9ofl4 - PF04744Y05.2.69/T2
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Table 2. Summary of Semivolatile Organic Compounds Previously Detected in Soil Durmg the Citric Block Subsurface
Investlgatlon Pfizer Inc, Brooklyn, New York

Sample Designation:  CB-9* CB-9 CB-10 CB-10DL CB-10
Sample Depth (ft bls): 0-2 2-4 0-2 0-2 2-4
Sample Date: ~ 7/14/95 7/14/95 7/13/95 7/13/95 7/13/95
NYSDEC
Semivolatile Organic Compounds RSCOs
(Concentrations in pg/kg) (pgke)
Hexachlorobenzene 410 7600 U 400 U 380U 7600 U 370 U
Pentachlorophenol 1,000 18000 U 970 U 910 U 18000 U 900 U
Phenanthrene 50,000 42000 470 21000 E 26000 D 370U
Anthracene 50,000 9900 100 J 5000 E 6200 JD 370 U
Carbazole -- 7600 U 400 U 2700 3100 JD 370 U
Di-n-butylphthalate 8,100 7600 U 400 U 32017 - 7600 U 370 U
Fluoranthene 50,000 45000 690 27000 E 34000 D 220 ]
Pyrene 50,000 26000 450 17000 E 16000 D 2201
Butylbenzylphthalate 50,000 5000 1 400 U 380 U 7600 U 370 U
3,3'-Dichlorobenzidine -- 7600 U 400 U 380U 7600 U 370 U
Benzo (a) anthracene 220 17000 280 J 12000 E 15000 D 140 )
Chrysene 400 18000 290 J 13000 E 15000 D 160 ]
bis(2-Ethylhexyl)phthalate 50,000 5500 J 400 U 620 7600 U 370 U
Di-n-octylphthalate 50,000 7600 U 400 U 380U 7600 U 370 U
Benzo(b)fluoranthene 1,100 15000 190 J 13000 E 10000 D 1101
Benzo(k)fluoranthene 1,100 4400 J 160 J 8600 E 11000 D 45]
Benzo(a)pyrene 61 11000 210 J 11000 E 11000 D 370 U
- Indeno(1,2,3-cd)pyrene 3,200 3200 861 4200 E "~ 3500 JD 370 U
Dibenzo(a,h)anthracene 14 7600 U 400 U 380U 7600.U 370U
Benzo(g,h,i)perylene 50,000 . 2700J)° 801J 4100 E 3000 JD 370 U
ROUX ASSOCIATES INC Page 10 of 14 PF04744Y05.2.69/T2



Table 2. Summary of Semivolatile Organic Compounds Previously Detected in Soil During the Citric Block Subsurface
Investigation, Pfizer Inc, Brooklyn, New York.

Sample Designation:  CB-11 - CB-11 CB-12 CB-12DL CB-12
Sample Depth (ft bls): 0-2 2-4 0-2 - 0-2 4-6
' Sample Date: ~ 7/14/95 7/14/95 7/12/95 7/12/95 7/12/95
NYSDEC
Semivolatile Organic Compounds RSCOs
(Concentrations in pg/kg) (ng/kg)
Phenol 30 6800 U 400 U 400 U 2000 U 400 U
bis(2-Chloroethyl)ether -- 6800 U 400 U 400 U 2000 U 400 U
2-Chlorophenol 800 6800 U 400 U 400 U 2000 U 400 U
1,3-Dichlorobenzene 1,600 6800 U - 400 U 400U 2000 U 400 U
1,4-Dichlorobenzene 8,500 6800 U 400 U 400U . 20000 400 U
1,2-Dichlorobenzene 7900 6800 U 400 U 400 U 2000 U 400 U
2-Methylphenol 100 6800 U 400 U 400 U 2000 U 400 U
2,2'-oxybis(1-Chloropropane) -- - 6800 U 400 U 400 U 2000 U 400 U
4-Methylphenol 900 6800 U 400U 400 U 2000 U 400 U
N-Nitroso-di-n-propylamine -- 6800 U 400 U 400 U 2000 U 400 U
Hexachloroethane -- 6800 U 400 U 400 U 2000 U 400 U
Nitrobenzene 200 6800 U 400 U 400 U 2000 U 400 U
Isophorone - 6800 U 400 U 400 U 2000 U 400 U
2-Nitrophenol 330 6800 U 400 U 400 U 2000 U - 400 U
2,4-Dimethylphenol -- 6800 U 400 U 400 U 2000 U 400 U
2,4-Dichlorophenol 400 6800 U 400 U 400 U 2000 U 400 U
1,2,4-Trichlorobenzene 3,400 6800 U 400 U 400U 2000.U 400 U
Naphthalene 13,000 6800 U - 400 U 200 J 1200 JD - 400 U
4-Chloroaniline 220 6800 U 400 U 400 U 2000 U 400 U
Hexachlorobutadiene -- 6800 U 400 U 400 U 2000 U 400 U
" bis(2-Chloroethoxy)methane -- 6800 U 400 U 4000 -~ 2000U 400 U
4-Chloro-3-Methylphenol 240 6800 U "~ 400U 400 U 2000 U 400 U
2-Methylnaphthalene 36,400 6800 U 400 U 1101 2000 U 400 U
Hexachlorocyclopentadiene -- 6800 U 400 U 400U 2000 U 400 U
2,4,6-Trichlorophenol -- 6800 U 400 U 400 U 2000 U 400 U
2,4,5-Trichlorophenol ' 100 16000 U 950 U 950 U 4800 U 960 U
2-Chloronaphthalene -~ 6800 U 400 U 400 U 2000 U 400U
2-Nitroaniline 430 16000 U 950 U 950 U 4800 U 960 U
Dimethylphthalate - 2,000 6800 U 400 U 100 J 2000 U 400 U -
Acenaphthylene 41,000 " 6800 U 400 U 160 J 2000 U 400 U
2,6-Dinitrotoluene . 1,000 6800 U 400 U 400 U 2000 U 400 U
3-Nitroaniline ' v 500 16000 U 950 U 950 U 4800 U 960 U
Acenaphthene 50,000 6800 U 400 U 390 ] 2000 U 400 U
2,4-Dinitrophenol 200 16000 U 950U . =~ 950U - 4800U - 960U
4-Nitrophenol : 100 16000 U 950 U 950 U~ 4800 U 960 U
Dibenzofuran 6,200 6800 U 400 U 2101J 2000 U 400 U
2,4-Dinitrotoluene - 6800 U 400 U 400 U 2000 U 400 U
Diethylphthalate 7,100 6800 U 400 U 400 U 2000 U 400 U
4-Chlorophenyl-phenylether -- 6800 U 400 U " 400U 2000 U 400 U
Fluorene 50,000 6800 U 400 U 310J 2000 U 400 U
4-Nitroaniline -- 16000 U 950 U 950 U 4800 U 960 U
4,6-Dinitro-2-methylphenol -- 16000 U 950 U 950 U - 4800 U 960 U
N-Nitrosodiphenylamine (1) -- 6800 U 400 U 400 U 2000 U 400 U
4-Bromophenyl-phenylether - 6800 U 400 U 400 U 2000 U 400 U
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} Table 2. Sﬁmmary of Semivolatile Organic Compounds Previously Detected in Soil During the Citric Block Subsurface
‘ Investigation, Pfizer Inc, Brooklyn, New York.

Sample Designation:

CB-11 CB-11 CB-12 CB-12DL CB-12
Sample Depth (ft bls): 0-2 2-4 0-2 0-2 4-6
" Sample Date:  7/14/95 7/14/95 7/12/95 7/12/95 7/12/95
NYSDEC
—_ Semivolatile Organic Compounds RSCOs
"! b “(Concentrations in pg/kg) (ng/kg)
;f'i Hexachloroberizene 410 6800 U 400 U 400 U, 2000 U 400 U
K Pentachlorophenol 1,000 16000 U 950 U 950 U 4800 U 960 U
Phenanthrene 50,000 39000 780 5800 E 3600 D 400 U
"’f\ Anthracene 50,000 7600 140 J 900 800 JD 400 U
[ Carbazole -- 3500 JB 400 U 38013 2000 U 400 U
Di-n-butylphthalate 8,100 6800 U 400 U 420 2000 U 400 U -
ey Fluoranthene 50,000 35000 1000 5600 E 3400 D 400 U
l_ ( Pyrene 50,000 24000 660 4400 E 2500 D 400 U
= Butylbenzylphthalate 50,000 6800 U 400 U 400 U 2000 U 400 U
- 3,3'-Dichlorobenzidine -- 6800 U 400 U 400 U 2000 U 400 U
’ \ Benzo (a) anthracene 220 14000 450 2900 1600 JD 400 U
- Chrysene 400 17000 510 3200 E 1800 JD 400 U
, bis(2-Ethylhexyl)phthalate 50,000 5100] 400 U 220 ) 2000 U 400 U
[’l Di-n-octylphthalate 50,000 6800 U 400 U 160 J 2000 U 400 U
L Benzo(b)fluoranthene 1,100 8500 310J 1800 1100 JD 400 U
) Benzo(k)fluoranthene 1,100 7000 2807 1200 530 JD 400 U
Benzo(a)pyrene 61 10000 320J 2200 1000 JD 400 U
- Indeno(1,2,3-cd)pyrene 3,200 4400 J 190 § 1100 400 JD 400 U
o Dibenzo(a,h)anthracene 14 1400 J 400 U 87J 2000 U 400 U
. Benzo(g,h,i)perylene - 50,000 4900 J 1803 1200 410 JD 400 U
L
lI :
L)
!
¢
L
o
8
J
ROUX ASSOCIATES INC Page 12 of 14 PF04744Y05.2.69/T2




,;;,‘_

Table 2. Summary of Semivolatile Organic Compounds Previously Detected in Soil During the Citric Block Subsurface
Investigation, Pfizer Inc, Brooklyn, New York.

Sample Designation:

ROUX ASSOCIATES INC

Page 13 of 14

CB-13 -CB-13DL CB-13
Sample Depth (ft bls): 0-2 0-2 2-4
Sample Date: 7/12/95 7/12/95 7/12/95
. NYSDEC
Semivolatile Organic Compounds RSCOs
(Concentrations in pg/kg) (pg/kg)
Phenol . 30 400 U 810U 390 U
bis(2-Chloroethyl)ether -- 400 U 810U 390U
2-Chlorophenol 800 400 U 810U 390U
1,3-Dichlorobenzene 1,600 400 U 810U 390 U
1,4-Dichlorobenzene 8,500 400 U 810U 390U
1,2-Dichlorobenzene 7,900 400 U 810U 390 U
2-Methylphenol 100 400 U 810U 390U
2,2'-oxybis(1-Chloropropane) -- 400 U 8§il0 U 390 U
4-Methylphenol 900 400 U g§iou 390 U
N-Nitroso-di-n-propylamine -- 400 U 810 U 390U
Hexachloroethane -- 400 U 810 U 390U
Nitrobenzene 200 400 U 810U 390 U
Isophorone -- 400 U 8iou 3% U
2-Nitrophenol 330 400 U 810U 390 U
2,4-Dimethylphenol -- 400 U s8iou 390 U
2,4-Dichlorophenol 400 400 U 810U 390U
1,2,4-Trichlorobenzene 3,400 400 U 810.U 390 U
“Naphthalene 13,000 110J 810 U 390 U
4-Chloroaniline 220 400U 810U 390U
Hexachlorobutadiene -- 400U glou 390 U
bis(2-Chloroethoxy)methane < 400U 810 U 3%0 U
4-Chloro-3-Methylphenol 240 © 400U 810U 390U
2-Methylnaphthalene 36,400 400 U 810U 390 U
Hexachlorocyclopentadiene -- 400 U 810U 390 U
2,4,6-Trichlorophenol - 400 U 810U 390 U
2,4,5-Trichlorophenol 100 970 U 1900 U 930 U
2-Chloronaphthalene -- 400 U - 810U 390 U
- 2-Nitroaniline 430 970U 1900 U 930 U
Dimethylphthalate 2,000 400 U 810U 390 U
Acenaphthylene 41,000 - 827 810U 390U
2,6-Dinitrotoluene 1,000 400U 810U 390 U
3-Nitroaniline 500 970U 1900U - 930U
Acenaphthene 50,000 140 J 810U 3% U
2,4-Dinitrophenol 200 970U 1900 U 930U
4-Nitrophenol 100 970 U 1900 U 930 U
Dibenzofuran 6,200 1101 810U 390U
2,4-Dinitrotoluene - 400 U 810U 390 U
Diethylphthalate 7,100 400 U 810U - 39U
4-Chlorophenyl-phenylethier - 400 U 810U 390U
Fluorene 50,000 120 810 U - 390 U
4-Nitroaniline - 970 U 1900 U 930'U
4,6-Dinitro-2-methylphenol - 970 U 1900 U 930 U
N-Nitrosodiphenylamine (1) -- 400 U gio U 390 U
4-Bromophenyl-phenylether -- 400 U 810 U 390 U

PF04744Y05.2.69/T2
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Table 2. Summary of Semivolatile Organic Compounds Previously Detected in Soil During the Citric Block Subsurface
Investigation, Pfizer Inc, Brooklyn, New York.

Sample Designation: CB-13 CB-13DL CB-13
Samiple Depth (ft bls): 0-2 0-2 2-4
Sample Date: 7/12/95 7/12/95 7/12/95
NYSDEC
Semivolatile Organic Compounds RSCOs
(Concentrations in pg/kg) (ng/kg)
Hexachlorobenzene 410 400 U 810 U 390U
Pentachlorophenol 1,000 970 U 1900 U 930 U
Phenanthrene 50,000 2000 2300 D 440
Anthracene , 50,000 460 600 JD 8317
Carbazole : - 230) 260 JD 390U
Di-n-butylphthalate ' 8,100 1000 1400 D 390 U
Fluoranthene . ' 50,000 3400 E 3900 D 480
Pyrene 50,000 1200 1400 D 260 J
Butylbenzylphthalate 50,000 400 U 810 U- 390 U
3,3'-Dichlorobenzidine - 400 U 810 U 390U
Benzo (a) anthracene 220 1200 1400 D 200 )
Chrysene 400 1400 1700 D 220
bis(2-Ethylhexyl)phthalate 50,000 21017 290 JD 49]
Di-n-octylphthalate 50,000 44 810U 43 ]
Benzo(b)fluoranthene 1,100 900 1500 D 150 )
Benzo(k)fluoranthene 1,100 740 990 D 99 ]
Benzo(a)pyrene 61 920 1100 D 150 J
Indeno(1,2,3-cd)pyrene 3,200 - 2707 310°JD 6217
Dibenzo(a,h)anthracene 14 400 U - 810U 390U
Benzo(g,h,i)perylene - 50,000 -1 2407  270)D: .- 63]

ROUX ASSOCIATES INC

- ng/kg- Micrograms per kilogram
ft bls - Feet below land surface
NYSDEC - New York State Department of Envu'onmental Conservation
RSCOs - Recommended Soil Cleanup Objectives
U - Indjcates compound | not detected
J - Estimated value ' :
B - Analyte detected in associated blank sample
E - Exceeds calibration range
D, DL Sample diluted
- Field duplicate
Boldface Data highlighted in bold represent results detected above

_ the NYSDEC RSCOs.
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Table 3. Summary of Volatile Organic Compounds Previously Detected in Soil During the Citric Block Subsurface
Investigat_ion, Pfizer Inc, Brooklyn, New York.

Sample Designation: CB-1 - CB-1 CB-2 CB-2 CB-3
Sample Depth (ft bls):  0-2 2-4 0-2 2-4 0-2
Sample Date: ~ 7/13/95 7/13/95 7/13/95 7/13/95 7/13/95
NYSDEC

Volatile Organic Compounds RSCOs
(Concentrations in pg/kg) (ug/ke)
Chloromethane ' -- 12U 13U 12U 11U 11U
Bromomethane - 12U 13U 12U 11 U 11U
Vinyl Chloride 200 120 130 12U 11U 11U
Chloroethane 1,900 12U 130 12U 11U 11U
Methylene Chloride 100 12 JB 5B 6 JB 6JB 5JB
Acetone 200 717 17 5] 29 28
Carbon Disulfide 2,700 12U 13U 120 3] 11U
1,1-Dichloroethene 400 12U 13U 12U 11U 11U
1,1-Dichloroethane 200 12U 13U 12U 11U 11u
1,2-Dichloroethene (total) 300 12U B R 12U 11y 11U
Chloroform 300 12U 13U 120 11U 11U
1,2-Dichloroethane 100 12U 13U 12U 110 11U
2-Butanone 300 12U 13U 12U 517 11U
1,1,1-Trichloroethane 800 12U 13U 12U 11U 11U
Carbon Tetrachloride 600 12U 13U 12U 1nu -’ 11U
Bromodichloromethane - 12U 13U - 12U 11U 11U
1,2-Dichloropropane - 12U 13U 12U 1My 11U
cis-1,3-Dichloropropene -- 12U 130 12U 11U - 1Ty
Trichloroethene ~ - 700 12U 130 12U 11U 11U
Dibromochloromethane - 12U 13U 12U 1nmu - 11u
“1,1,2-Trichloroethane T - 120 13U 120 - 11U 110
Benzene , 60 12U 13U 12U 11U 1nu
trans-1,3-Dichloropropene -- 120 13U 127U 11U 11U
Bromoform ' - - 12U 13U 12U 11U 11U
4-Methyl-2-pentanone 1,000 120 - 13U 12U 11U 110
2-Hexanone -- 12U - 130 12U 11U 11U
Tetrachloroethene 1,400 120 13U 12U 11U 11U
1,1,2,2-Tetrachloroethane 60 12U 13U 120 11U 11U
Toluene 1,500 12U 13U 12U ‘11U 11U
Chlorobenzene - 1,700 22U 13U~ 12U 1nu - 11U
Ethylbenzene : 5,500 12U - 13U 12U - 11U 11U
Styrene .- o - = 120 13U 12U . 1nu 11U
Xylene (total) . 1,200 12U 130 -+ 12U 11y 11U
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Table 3. Summary of Volatile Organic Compounds Previously Detected in Soil During the Citric Block Subsurface

Investigation, Pfizer Inc, Brooklyn, New York.

Sample Designation: CB-3 CB-4 CB-4 CB-5 CB-5
Sample Depth (ft bls): 4-6 0-2 2-4 0-2 2-4
Sample Date: ~ 7/13/95 7/13/95 7/13/95 7/12/95 7/12/95
NYSDEC
Volatile Organic Compounds RSCOs
(Concentrations in pg/kg) (ng/kg)
Chloromethane -- 12U 13U 12U 11U 13U
Bromomethane - 12U 13U 12U - 11U 13U
Vinyl Chloride 200 12U 13U 12U I1u 13U
Chloroethane 1,900 12U 13U 12U 11U 13U
Methylene Chloride 100 6 1B 5JB 3JB 2JB 7B
Acetone 200 28 130 12U 19 36 :
Carbon Disulfide 2,700 7] 13U 12U 110 130
1,1-Dichloroethene 400 12U 13U 12U 11U 13U
1,1-Dichloroethane 200 12U 13U 12U 11y 217
1,2-Dichloroethene (total) 300 12U 13U 12U 317 71
Chloroform 300 12U 13U 120 3J 2]
1,2-Dichloroethane 100 12U 13U 12U 11U 13U
2-Butanone 300 19 13U 120 11U 13U
1,1,1-Trichloroethane 800 12U 13U 12U 11U 13U
Carbon Tetrachloride 600 12U 13U 12U 11U 13U
Bromodichloromethane -- 12U 13U 12U Imu 13U
1,2-Dichloropropane - 12U 13U 12U 1mu 13U
cis-1,3-Dichloropropene -- 12U - 13U 12U-- 11U 13U
Trichloroethene 700 12U 13U 12U 11U 13U
Dibromochioromethane - 12U 130 12U 11U 13U
‘1,1,2-Trichloroethane - 120 “13U 12U 11U 13U
- Benzene o 60 120 13U 120 11U 13U
- trans-1,3-Dichloropropene - 12U 13U 12U 11U 13U
- Bromoform - 12U 13U 12U 11U 13U
" 4-Methyl-2-pentanone 1,000 12U 13U 12U 11U 13U
2-Hexanone -- 120 13U 12U 11U 130
Tetrachloroethene 1,400 12U 13U 12U 11U 61
'1,1,2,2-Tetrachloroethane 60- 120 13U 12U 11U 13U
Toluene ' 1,500 12U 13U 12U - 11U 13U
Chlorobenzene 1,700 12.U 13.U 120 . 11u 13U
Ethylbenzene: 5,500 12U 130 . . 120~ 11U 13U
Styrene ' - 12U 13U. 12U 11U 13U
Xylene (total). 1,200 12U 13U 12U 11Tu 13U
ROUX ASSOCIATES INC Page 2 of 6 PF04744Y05.2.69/T3




Table 3. Summary of Volatile Organic Compounds Previously Detected in Soil During the Citric Block Subsurface
Investigation, Pfizer Inc, Brooklyn, New York.

CB-6

Sample Designation: CB-6 CB-6* CB-7 CB-7
Sample Depth (ft bls): 0-2 0-2 2-4 0-2 2-4
Sample Date: ~ 7/12/95 - 7/12/95 7/12/95 7/12/95 7/12/95
NYSDEC
Volatile Organic Compounds RSCOs
(Concentrations in pg/kg) (ng/kg)
Chlorometharie -- 12U 180 12U 12U 50
Bromomethane - 12U 12U 12U 12U 12U
Vinyl Chloride 200 120 12U 120 12U 12U
- Chloroethane 1,900 12U 12U 12U 12U 12U
Methylene Chloride 100 6JB 8JB 6 1B 5JB 4 JB
Acetone 200 4] 61 28 3] 15
Carbon Disulfide 2,700 12U 12U 120 12U 12U
1,1-Dichloroethene 400 12U 120 120 12U0 12U
1,1-Dichloroethane 200 12U 26 12U 12U 12U
1,2-Dichloroethene (total) 300 12U 12U 6] 12U 120
Chloroform 300 5] 37 21 12U 12U
1,2-Dichloroethane 100 12U 12U 12U 12U 12U
2-Butanone 300 12U 12U 61] 12U 12U
1,1,1-Trichloroethane 800 12U 36 12U 12U 12U
Carbon Tetrachloride 600 12U 12U 12U 12U 12U
Bromodichloromethane - 12U 12U 12U 12U 12U
1,2-Dichloropropane -- 12U 12U 12U 12U 12U
- cis-1,3-Dichloropropene - 12U 12U 12U 12U 12U
Trichloroethene 700 120 12U 12U 12U 12U
Dibromochloromethane - 12U 12U 12U 12U 12U
1,1,2-Trichloroethane - 12Uu- - 12U 120 - 12U 12U
Benzene - 60 12U 12U 120 12U 12U
trans-1,3-Dichloropropene - 120 12U 120 12U 12U
Bromoform ’ - i2U 12U 12U 120 12U
- 4-Methyl-2-pentanone 1,000 12U 120 12U 12U 12U
2-Hexanone -- 12U 12U 12U 12U 12U
- Tetrachloroethene 1,400 17 12U 4] 12U 12U
1,1,2,2-Tetrachloroethane 60 . 12U 12U 12U 12U 12U
Toluene ' 1,500 120 12U 21 12U 12U
Chlorobenzene 1,700 120 - 12U 12U 12U 12U
- Ethylbenzene 5,500 120 12U 12U 12U 120
. Styrene - - 12U .. 12U 12U 12U 12U
Xylene (total) - - 1,200 12U 12U 12U ‘12U 12U
ROUX ASSOCIATES INC Page 3 of 6 PF04744Y05.2.69/T3
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Table 3. Summary of Volatile Organic Compounds Previously Detected in Soil During the Citric Block Subsurface

Investigation, Pfizer Inc, Brooklyn, New York.

ROUX ASSOCIATES INC ' Page 4 of 6

Sample Designation: CB-8 CB-8 CB-9 CB-9* CB-9
Sample Depth (ft bls): 0-2 2-4 0-2 0-2 2-4
Sample Date:  7/14/95 7/14/95 7/14/95 7/14/95 7/14/95
NYSDEC
Volatile Organic Compounds RSCOs
(Concentrations in pg/kg) (ng/kg)
Chloromethane -- 12U 12U 12U 11U 12U
Bromomethane - 120 . 120 12U 11U 12U
Vinyl Chloride 200 12U 12U 12U 11y 12U
Chloroethane 1,900 12U 120 12U 11U 12U
Methylene Chloride 100 5JB 5B 12 B 6 JB 10 JB
Acetone 200 12U 12] 91 1nnu 19
Carbon Disulfide 2,700 12U 4] 12U 11U 12U
1,1-Dichloroethene 400 12U 12U 12U 1My 12U
1,1-Dichloroethane 200 12U 12U 12U 11u 12U
1,2-Dichloroethene (total) 300 12U 12U 12U 1w 12U
Chloroform 300 2] 12U 317 1Hu 12U
1,2-Dichloroethane 100 120 12U 12U 1tu 12U
2-Butanone 300 12U 5] 12U 11U 4]
~ 1,1,1-Trichloroethane 800 , 12U 12U 12U 11U 120
Carbon Tetrachloride 600 12U 12U 12U 11U 12U
Bromodichloromethane - 12U 12U 12U 11U 12U
1,2-Dichloropropane - 12U 12U 12U 11U 12U
cis-1,3-Dichloropropene . - 12U 12U 12U 11U 12U
Trichloroethene 700 12U 12U 3 11y 12U
Dibromochloromethane - 12U 12U 12U 11U 12U
" 1,1,2-Trichloroethane e 12U 12U 12U 11U 12U
Benzene 60 12U 12U 12U 2 JB 12U
trans-1,3-Dichloropropene - 12U 12U 12U 11U 12U
Bromoform - 12U 12U 12U 11U 12U
4-Methyl-2-pentanone 1,000 12U 12U 12U 11U 12U
2-Hexanone - 12U 12U 12U 11U 12U
Tetrachloroethene 1,400 12U 12U 120 11U 12U
1,1,2,2-Tetrachloroethane 60 12U 12U 12U 11U 12U
Toluene 1,500 12U 12U 12U 1JB 12U
Chlorobenzene 1,700 71 12U 12-U 11y 12U
Ethylbenzene 5,500 12U 12U 12U 11U 12U
Styrene - 12U 12U 12U 11U 12U
Xylene (total) 1,200 12U 12U 12U 217 12U
PF04744Y05.2.69/T3




Table 3. Summary of Volatile Organic Compounds Previously Detected in Soil During the Citric Block Subsurface

Investigation, Pfizer Inc, Brooklyn, New York.

Sample Designation: CB-10 CB-10 CB-11 CB-11 CB-12
Sample Depth (ft bls): 0-2 2-4 0-2 2-4 0-2
1 Sample Date:  7/13/95 7/13/95 7/14/95 7/14/95 7/12/95
b
‘ NYSDEC
Volatile Organic Compounds ‘RSCOs
1. ; (Concentrations in pg/kg) (ng/kg)
O Chloromethane - 11U 11U 10U 12U 11u
o Bromomethane 11y 11u 10U 12U 11U
Vinyl Chloride ' 200 . 11U 11U 10U 12U 11u
; Chloroethane - 1,900 11U 11U 10U 12U 11u
| Methylene Chloride 100 5JB 10JB 5JB 4]B 3JB
J Acetone 200 11U 61 12 81 11U
- Carbon Disulfide 2,700 11y 11U 10U 8U 11U
. 1,1-Dichloroethene 400 11U 11U 10U 12U 11U
1,1-Dichloroethane 200 11U 11U 10U 12U 11U
. 1,2-Dichloroethene (total) ) 300 110U 11U 10U 12U 11U
i [ Chloroform 300 11U 11U 10U 12U 11U
! 1,2-Dichloroethane 100 11U 11U 10U 12U 11U
2-Butanone 300 11U 11U 51 12U 11U
‘("( 1,1,1-Trichloroethane 800 11U 110 10U 12U 11U
] Carbon Tetrachloride 600 11U 11U 10U 12U 11U
Bromodichloromethane -- 11y 11U 10U 12U 11U
- 1,2-Dichloropropane ' - 11U 11U 10U 12U 11U
e cis-1,3-Dichloropropene -- 11U 11y 10U 12U 11y
o Trichloroethene 700 - 11U 11U 10U 12U 11U
. Dibromochloromethane -- 11U 1Hu - 10U 12U 11U
b 1,1,2-Trichloroethane - - nu 1tu 10U 12U 1nu -
- Benzene 60 11U 11U 10U 12U 11y
trans-1,3-Dichloropropene - 11U 11U 10U 12U 1nu
:‘ ; Bromoform - 11U 1nu 10U 12U 11 U
o 4-Methyl-2-pentanone 1,000 11U 11U 11 12U 11y
2-Hexanone -- 11U 11U 10U 12U 11U
! Tetrachloroethene 1,400 ‘ 11U 11U 2] 12U 11U
| 1,1,2,2-Tetrachloroetharie 60 11U 11y 10U 12U 11U
' Toluene 1,500 11U 110U 1] 12U 11U
\ Chlorobenzene . 1,700 11U 11U 10U 12U 11U
? ’1 Ethylbenzene 5,500 11U 11U oy 12U 11y
Styrene - 11U 1nu 10U 12U 1u
o Xylene (total) - 1,200 11U 11U 10U 12U 11U
\{ ,
oo
L
Lt
i
L
[
’7 i
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Table 3. Summary of Volatile Organic Compounds Previously Detected in Soil During the Citric Block Subsurface
Investigation, Pfizer Inc, Brooklyn, New York.

Sample Designation: CB-12 7 CB-13 CB-13

Sample Depth (ft bls): 2-4 0-2 24
Sample Date: 7/12/95 7/12/95 7/12/95
NYSDEC

Volatile Organic Compounds RSCOs

(Concentrations in ug/kg) (ng/kg)

Chloromethane 4= 12U 11U 12U
Bromomethane - 12U 1nnu 12U
Vinyl Chloride 200 120 11U 12U
Chloroethane 1,900 12U 11U 12U
Methylene Chloride 100 4JB 6JB 4JB
Acetone 200 5] 9] 15
Carbon Disulfide 2,700 12U 11U 120
1,1-Dichloroethene 400 12U 11U 12U
1,1-Dichloroethane 200 12U 11U 12U
1,2-Dichloroethene (total) 300 12U 8] 12U
Chloroform 300 12U 11U 12U
1,2-Dichloroethane 100 12U 11u 12U
2-Butanone 300 12U 11U 12U
1,1,1-Trichloroethane 800 12U 11U 12U
Carbon Tetrachloride 600 12U 11U 12U
Bromodichloromethane - 12U 11U 12U
1,2-Dichloropropane - 12U 11u 12U
cis-1,3-Dichloropropene - 12U -1y - 12U
Trichloroethene 700 12U 2] 12U
Dibromochloromethane - 12U 11U 120
1,1,2-Trichloroethane -- - 12U 1nmu - 120
Benzene 60 - 12U 11u 12U
trans-1,3-Dichloropropene - 12U 11U 120
Bromoforim - - 12U 11U : 12U
4-Methyl-2-pentanone 1,000 12U 11U 12U
2-Hexanone - 12U 11U 12U
Tetrachloroethene 1,400 12U 71 12U
1,1,2,2-Tetrachloroethane 60 12U 11U 12U
Toluene 1,500 12U 11U 12U
Chlorobenzene 1,700 12U 11y 120
Ethylbenzene 5,500 12U 11U 12U
Styrene - 12U nu 12U
Xylene (total) 1,200 12U 11y 12U

ug/kg - Micrograms per kilogram
ft bls-- Feet below land surface ,
NYSDEC - New York State Department.of Environmental Conservation
RSCOs - Recommended Soil Cleanup Objectives
U - Indicates compound not detected
J - Estimated value
B - Analyte detected in associated blank sample
* - Field duplicate

ROUX ASSOCIATES INC Page 6 of 6 PF04744Y05.2.69/T3




Table 4. Summary of pH and Total Organic Carbon Previously Detected in Soil During the Citric Block Subsurface
Investigation, Pfizer Inc, Brooklyn, New York.

Sample Designation: CB-1 CB-1 CB-2 CB-2 CB-3 CB-3 CB-4 CB-4
Sample Depth (ftbls):  0-2 2-4 0-2 2-4 0-2 4-6 0-2 2-4
Sample Date:  7/13/95  7/13/95  7/13/95  7/13/95  7/13/95  7/13/95 7/13/95  7/13/95
Parameter
pH (standard units) 5.73 5.91 6.17 6.31 6.22 6.12 5.67 6.21
Total Organic Carbon (mg/kg) 26,300 9,090 4,130 5,710 25,190 710 21,220 28,800
Sample Designation;: CB-5 CB-5 CB-6 CB-6* CB-6 CB-7 CB-7 CB-8
Sample Depth (ft bls):  0-2 2-4 0-2 0-2 2-4 0-2 2-4 0-2
Sample Date: 7/12/95  7/12/95  7/12/95  7/12/95 7/12/95  7/12/95  7/12/95  7/14/95
Parameter
pH (standard units) 8.50 7.52 8.50 8.00 7.49 7.51 7.03 6.72
Total Organic Carbon (mg/kg) 33,850 207,000 33,000 11,500 61,450 183,000 780 35,800
Sample Designation: CB-8 CB-9 CB-9* CB-9 CB-10 CB-10 CB-1l CB-11
Sample Depth (ft bls):  2-4 0-2 0-2 2-4 0-2 2-4 0-2 2-4
Sample Date: 7/14/95  7/14/95  7/14/95  7/14/95 7/13/95 7/13/95 7/14/95  7/14/95
Parameter
pH (standard units) 6.53 6.17 6.23 6.21 5.98 6.30 6.41 7.03
Total Organic Carbon (mg/kg) 19,800 22,200 6,700 10,100 28,800 1,700 58,800 9,830
Sample Designation: CB-12 CB-12  CB-13  CB-13
Sample Depth (ft bls):  0-2 4-6 0-2 2-4
Sample Date:  7/12/95  7/12/95  7/12/95  7/12/95
- Parameter
pH (standard units) 7.00 . 6.51] 8.02 8.01
Total Organic Carbon (mg/kg) 35,500 2,040 36,500 32,900
ft bis - Feet below land surface
mg/kg - Milligrams per kilogtam
* - Field duplicate
ROUX ASSOCIATES INC Page 1 of 1 PF04744Y05.2.69/T4




Table 5. Summary of Semivolatile Organic Compounds Previously Detected in Perched Ground Water During the

Citric Block Subsurface Investigation, Pfizer Inc, Brooklyn, New York.

4,6-Dinitro-2-methylphenol

ROUX ASSOCIATES INC

Sample Designation: CB-2 CB-10
Sample Date: 7/13/95 7/14/95
Semivolatile Organic Compounds
(Concentrations in pg/L.)
Phenol 10U 10U
bis(2-Chloroethyl)ether 10U 10U
2-Chlorophenol 10U 10U
1,3-Dichlorobenzene 10U 10U
1,4-Dichlorobenzene 10U 10U
1,2-Dichlorobenzene i0U 10U
2-Methylphenol 10U 10U
2,2'-oxybis(1-Chloropropane) 10U 10U
4-Methylphenol 10U 10U
N-Nitroso-di-n-propylamine 10U 10U
Hexachloroethane 10U 10U
Nitrobenzene 10U 10U
Isophorone 10U 10U
2-Nitrophenol 10U 10U
2,4-Dimethylphenol 10U 10U
2,4-Dichlorophenol 10U 10U
1,2,4-Trichlorobenzene 10U 10U
Naphthalene 10U 10U
- 4-Chloroaniline 10U 10U
* Hexachlorobutadiene ou - 10U
bis(2-Chloroethoxy)methane 10U 10U
4-Chloro-3-Methylphenol 10U 10U
2-Methylnaphthalene 10u 10U
Hexachlorocyclopentadiene 0uU 10U
2,4,6-Trichlorophenol 10U 10U
2,4,5-Trichlorophenol 25U 25U
2-Chloronaphthalene 10U 10U
2-Nitroaniline . 25U 25U
Dimethylphthalate 10U 10U
Acenaphthylene 10U 10U
2,6-Dinitrotoluene 10U 10U
3-Nitroaniline 25U 25U
" Acenaphthene 10U 10U
2,4-Dinitrophenol 25U 25U
4-Nitrophenol 25U 25U
Dibenzofuran 10U 10U
2,4-Dinitrotoluene 10U 10U
Diethylphthalate 10U 10U
4-Chlorophenyl-phenylether 10U 10U
Fluorene 10U 10U
4-Nitroaniline 25U 25U
25U 25U

Page 1 of 2
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Table 5. Summary of Semivolatile Organic Compounds Previously Detected in Perched Ground Water During the

Citric Block Subsurface Investigation, Pfizer Inc, Brooklyn, New York.

Sample Designation: CB-2 CB-10
Sample Date: 7/13/95 7/14/95

Semivolatile Organic Compounds

(Concentrations in pg/L)

N-Nitrosodiphenylamine (1)
4-Bromophenyl-phenylether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

Anthracene

Carbazole
Di-n-butylphthalate
Fluoranthene

Pyrene
Butylbenzylphthalate
3,3"-Dichlorobenzidine
Benzo (a) anthracene
Chrysene
bis(2-Ethylhexyl)phthalate
Di-n-octylphthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenzo(a;h)anthracene
Benzo(g,h,i)perylene

10U 10U
10U 10U
10 U 10 U
25U 25U
10 U 10U
10U 10U
10U 10 U
10U 10U
10 U 10 U
10 U 10 U
10 U 10U
10U 10U
10U 10 U
10 U 10U
10U 10U
10U 10U
10U 10U
10 U 10U
10 U 10U
10 U 10U
10 U 10U
10 U 10U

pig/L - Micrograms per liter

ROUX ASSOCIATES INC

U - Indicates compound not detected

Page 2 of 2
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Table 6. Summary of Metals Previously Detected in Perched Ground Water During the Citric Block
Subsurface Investigation, Pfizer Inc, Brooklyn, New York.

Sample Designation: - CB-2 CB-10
Sample Date: 7/13/95 7/14/95

Metals
(Concentrations in pg/L)

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver

- Sodium
Thallium =
. Vanadium

Zinc

55,300
166
226

1,470

23B

314
635,000
236

171
5,190
65,400
17,900
46,600
2,670
3,560
470
72,300
17.9
10.6
176,000

142

153
8,450

183,000
119
909

2,170
8.8

. 234
2,230,000
1,670
413
2,970
338,000
25,100
105,000
8,180
5,900
482
156,000
43.4
327
473,000
335
475
22,800

ug/L - Micrograms per liter

B - Estimated value

ROUX ASSOCIATES INC

Page 1 of 1
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_Table 7. Summary of Volatile Organic Compounds Previously Detected in Perched Ground Water During the Citric Block

Subsurface Investigation, Pfizer Inc, Brooklyn, New York.

Sample Designation: CB-2 CB-10 CB-12
Sample Date: ~ 7/13/95 7/14/95 7/12/95

Volatile Organic Compounds
(Concentrations in pg/L)

Chloromethane 10U 1.0U 10U
Bromomethane 1.0U 1.0U 1.0U
Vinyl Chloride 1.0U 10U 1.0U
Chloroethane 1.0U 10U 1.0J
Methylene Chloride 1.1 JB 1.1 JB 03J
Acetone 7 42 JB 56B 170
Carbon Disulfide 1.OU 1.0U - 1.0U
1,1-Dichloroethene 1.0U 1.0U 02J
1,1-Dichloroethane 1.0U 1.0U 4.0
cis-1,2-Dichloroethene 1.0 U 1.0U 1.0U
trans-1,2-Dichloroethene 1.0U 1.0U 1.0U
Chloroform 08J 0.6J 0.6J
1,2-Dichloroethane 1.0U 1.0U 1.0
2-Butanone 50U 50U 50U
Bromochloromethane 1.0 U 1.0U 1.0U
1,1,1-Trichloroethane 1.0U 1.0U 1.0U
Carbon Tetrachloride 10U 10U 10U
Bromodichloromethane 10U 10U 10U
1,2-Dichloropropane 1.0U 1.0U 1.0U
cis-1,3-Dichloropropene 1.0U 1.0U 1.0U
Trichloroethene 1.0U 1.0U 1.0U
Dibromochloromethane 1.0U 1.0U 1.0U
= -1,1,2-Trichloroethane [ou . 10U 1.0U
Benzene S 1.0U 03J 03J
trans- 1,3-Dichloropropene 1.0U ' 1.0U 1.0U
Bromoform 1.0U 10U 1.0U
4-Methyl-2-pentanone 50U 50U 50U
2-Hexanone 50U 500 - 500
Tetrachloroethene 1.0U 0.6J 10U
1,1,2,2-Tetrachloroethane 1.0U 10U 1.0U
1,2-Dibromoethane 1.0U 1.0U 1.0U
Toluene 0.2J . 0.4J 1.0U
Chlorobenzene 1.0U 1.0U 1.0.U
Ethylbenzene 1.0U 1.0U 1.0U
Styrene - 1.0U 1.0U 1.0U
Xylene (total) 0.3J 0.6J 1.0U
~ 1,3-Dichlorobenzene 10U 1.0U 1.0U
1,4-Dichlorobenzene : 1.0U 1.0U 1.0U
1,2-Dichlorobenzene 1.0U 1.0U 1.0U
'1,2-Dibromo-3-chloropropane 1.0 U 10U 1.0 U

pg/L. - Micrograms per liter
U - Indicates compound not detected
J - Estimated value
B - Analyte detected in associated blank sample

ROUX ASSOCIATES INC Page 1 of | PF04744Y05.2.69/T7



Table 8. Summary of pH and Total Organic Carbon Previously Detected in Perched Ground Water During the
Citric Block Subsurface Investigation, Pfizer Inc, Brooklyn, New York.

Sample Designation: CB-2 CB-10
Sample Date: 7/13/95 7/14/95

Parameter
pH (standard units) 7.89 8.16
Total Organic Carbon (mg/L) 16.1 80.8

mg/L - Milligrams per liter

ROUX ASSOCIATES INC Page 1 of 1 '  PRO4744Y05.2.69/T8
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1.0 INTRODUCTION
The Citric Block Site is part of the Pfizer Williamsburg facility located at 630 Flushing
Avenue in Brooklyn, New York (Figure A-1). The general area surrounding the Citric

Block Site is a mixture of industrial, commercial and urban residential properties.

Roux Associates, Inc. (Roux Associates) developed a Work Plan to complete delineation
efforts and remove soil "hot spots" present on the eastern and western portions of the Citric
Block Site. The Work Plan and this Sampling and Analysis Plan (SAP) were developed in
accordance with the United States Environmental Protection Agency (USEPA) guidelines
(USEPA, 1988).

Roux Associates reviewed available information, including previous investigations conducted
at the Citric Block Site, available correspondence, and Citric Block Site plans and drawings
to develop this SAP. Descriptions of the Citric Block Site background and environmental

conditions are provided in Sections 2.0 and 3.0 of the Work Plan, respectively.

After reviewing the available information, Roux Associates has developed this SAP to
confirm the results of previous investigations, ahd identify and characterize other potential
areas of concern. In addition, the SAP describes the types of samples (i.e., soil and perched
ground water) to be collected and the procedures to be followed during activities (i.e.,

drilling, decontamination and sample collection) conducted at the Citric Block Site.

ROUX ASSOCIATES INC Al : . PROATAAY05.3.68A/SAP




2.0 SAMPLING OBJECTIVES
This SAP describes in detail the sampling and data-gathering methods to be used during

implementation of the scope of work. Guidance for the SAP methodology was acquired
from the USEPA Compendium of Superfund Field Operations Methods (USEPA, 1987a).
The SAP was developed based upon a detailed review of available information developed

during previous investigations performed at the Citric Block Site, and is designed to obtain

the data necessary to achieve the following objectives:

L ]

a soil-quality investigation will be conducted to determine the nature (e.g.,
constituents of concern, concentrations, potential for migration) and extent of soil
contamination and to identify source area(s) beneath the Citric Block Site;

an IRM will be performed on the Citric Block Site to remove "hot spots" by
excavation defined during the focused soil quality investigation;

a hydrogeologic and ground-water quality investigation in the perched zone will
be conducted to assess the occurrence, continuity, extent and quality of perched
ground-water beneath the Citric Block Site;

further assessment of the continuity, thickness and permeability of the thick clay
layer separating the shallow, perched ground water and fill from the deeper Upper
Glacial aquifer will be performed to confirm existing data that indicate the clay
layer beneath the Citric Block Site prevents hydraulic connection between the fill
and the deeper water bearing zones (e.g., Upper Glacial aquifer); and

an on-site sewer investigation will be performed to determine if pathways exist
between the on-site soil/perched ground-water contamination and any adjoining
sewer structures. '

2.1 Scope of Work ,
The scope of work discussed in this SAP includes the seven field tasks described in the

Work Plan. Specifically, the field tasks include the following:

Task I: Citric Block Site Reconnaissance;

Task II: Soil Boring and Sampling - Eastern Portion of the Citric Block Site;
Task III: IRM Implementation - Easterh Portion of the Citric Block Site;
Task IV: Soil Boring and Sampling - Western Portion of the Citric Block Site;
Task V: IRM Implementation - Western Portion of the Citric Block Site; '
Task VI: Perched Ground-Water Investigation; and

Task VII: On-Site Sewer Investigation.
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In order to execute the scope of work in a cost effective manner, these tasks have been
phased to develop from a general to a more detailed field sampling program. This approach
will be accomplished using the existing data, field screening, and intrusive studies. The field
screening will be used to determine which sampling locations should be further investigated

using more rigorous analytical methods.
These above-listed tasks are discussed in detail in Section 6.0 of this SAP.

2.2 Data Quality Objectives

Data Quality Objectives (DQOs) are qualitative and quantitative statements used to develop
a scientific and resource effective sampling design. A DQO Planning Process has been
developed by the Quality Assurance Management Staff, to assist in determining the amount

and type of information required, including acceptable levels of error.

The DQO Planning Process helps the user determine the amount and quality of data,
conserves resources by making data collection operations more efficient, and helps focus the

objectives and narrows questions to essential issues.

~ Total study error will be controlled through the use of hypotheéis testing. For this sampling,

the null hypothesis (baseline conditions) is that the parameters of interest exceed the action

- level (e.g., waste is hazardous). This decision has the smallest degree of decision error. In

addition, measurement error is reduced by analyzing samples using precise laboratory
methods, namely New York State Department of Environmental Conservation (NYSDEC)
Analytical Services Protocol (ASP), USEPA Contract Laboratory Program (CLP), and the
Test Methods for Evaluating Solid Waste (SW-846).
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3.0 SAMPLE TYPES, LOCATION AND FREQUENCY

Soil boring (soils) and monitoring well (ground water) sampling locations will be finalized
based upon factors including information collected during the earlier Citric -Block Site
reconnaissance program (e.g., ground-water elevation data, utility locations, Citric Block Site
accessibility, etc.), but are expected to be located near the approximate locations shown in

Figure A-1.

3.1 Sample Matrix Types
The two sample matrices anticipated to be collected during implementation of the Work
Plan are soil and ground-water samples. Sample types and analytical parameters are

summarized by the assigned task in Table A-1.

Ground-water and soil samples collected duriﬁg the course of the field investigation at the
Citric Block Site will be analyzed in accordance with the specified ASP for organic
parameters and CLP for inorganic parameters. The analytical suite for these samples may
include volatile organic compounds (VOCs) and semivolatile organic compounds (SVOCs)
listed on the Target Compound List (TCL), and inorganic constituents listed on the Target
Analyte List (TAL). The analytical parameters for the projected field samples are presented
in Table A-2 and further described in the Quality Assurance Project Plan (QAPP),
Appendix B of the Work Plan.

Selected soil samples collected will be analyzed by a geotechnical laboratory for grain-size
analysis (sieve with hydrometer, if applicable) and vertical permeability. The methods to

be used by the geotechnical laboratory are given in Attachment A-1.

Although the majority of the analyses will be performed in a laboratory using the above-

mentioned methods, field measurements of physical parameters (pH, specific conductance,

" temperature and Eh in ground water) will also be used. The DQOs for the specific methods

are listed in Table A-3. Sections 3.0 and 7.0 of the QAPP discuss the field and laboratory
analytical method choice rationale.
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3.2 Sample Location and Frequency

Sample locations and the number of samples collected vary by task and are summarized in
Table A-2. Specifics regarding the collection of samples at each location and for each task
are provided in Section 6.0. Quality control (QC) samples for the field and laboratory are

summarized in Tables A-4 and A-5, respectively.

3.2.1 Task II: Soil Boring and Sampling - Eastern Portion of the Citric Block Site

Soil borings will be sampled to delineate the nature and extent of contamination and to
determine hydrogeologic conditions. A total of 16 soil borings (including background
samples) will be drilled on the eastern portion of the Citric Block Site to determine
hydrogeologic conditions (Figure A-1). Soil samples will be collected from two intervals in
each of the 11 soil borings shown in Figure A-1 to evaluate soil quality. Soil sémples will
be collected from one interval (0 to 2 ft) in the five background soil borings. Analytical
parameters for the 22 samples collected onsite will include TCL VOCs, TCL SVOCs, TAL
metals plus hexavalent chromium and arsenate/arsenite, total organic carbon (TOC), pH
and Eh, as specified in Section 6.2. Analytical parameters for the five background samples
will include PAHs and TAL metals.

3.2.2 Task III: IRM Implementation - Eastern Portion of the Citric Block Site
The IRM for the Citric Block Site will consist of the following:

o+ further refinement of "hot spot" areas through focused soil sampling and analysis;

e  pre-excavation analysis of contaminated soil for hazard characterization;

«  removal of the concrete slab over the delineated soil "hot spots";

»  anticipated excavation of soil in "hot spot" areas down to 2 ft below the existing
slab (except near CB-1 and CB-4), based upon soil quality conditions encountered
on the eastern half of the Citric Block Site;

«  disposal of excavated soil; and

e backfill and regrading of excavated areas.
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A focused soil boring program will be implemented around the "hot spot" marker borings
(known "hot spot" marker borings are shown in Figure A-2) in order to:

. provide a high level of definition of "hot spot" areas in an effort to minimize the
volume of soil requiring excavation, and eliminate the need for post-excavation
sampling;

. expedite the soil removal process by performing waste characterization sampling

prior to soil removal, thereby eliminating the need for stockpiling excavated soils
onsite.

The approximate locations of the IRM focused soil borings are shown in Figure A-3.

"3.2.3 Task IV: Soil Boring and Sampling - Western Portion of the Citric Block Site

Soil borings will be sampled to delineate the nature and extent of contamination and to
determine hydrogeologic conditions. A total of 27 soil borings (including background
samples) will be drilled on the western portion of the Citric Block Site to determine
hydrogeologic conditions (Figure A-1). Soil samples will be collected from two intervals in
each of the 22 soil borings shown in Figure A-1 to evaluate soil quality. Soil samples will
be collected from one interval (0 to 2 ft) in the five background soil borings. Analytical
parameters for the 44 samples collected onsite will include TCL VOCs, TCL SVOCs, TAL
metals plus hexavalent chromium and arsenate/arsenite, total organic carbon (TOC), pH
and Eh, as specified in Section 6.4. Anaiytical parameters for the five background samples
will include PAHs and TAL metals. Geotechnical parameters (permeability, grain size) will

be analyzed in four samples.

3.2.4 Task V: IRM Implementation - Western Portion of the Citric Block Site
The IRM for the Citric Block Site will consist of the following:

e  further refinement of "hot spot" areas through focused soil sampling and analysis;
e  pre-excavation analysis of contaminated soil for hazard characterization;

. removal of the concrete slab over the delineated soil "hot spots";

+  anticipated excavation of soil in "hot spot" areas down to 2 ft belowr the existing

slab, based upon soil quality conditions encountered on the western half of the
Citric Block Site; :
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e  disposal of excavated soil; and

e  Dbackfill and regrading of excavated areas.

A focused soil boring program will be implemented around the "hot spot" marker borings
(similaf to Figure A-2) in order to:

«  provide a high level of definition of "hot spot" areas in an effort to minimize the
volume of soil requiring excavation, and eliminate the need for post-excavation
sampling;

+  expedite the soil removal process by performing waste characterization sampling
prior to soil removal, thereby eliminating the need for stockpiling excavated soils
onsite. '

The scope of the IRM efforts for the western half of the Citric Block Site may be modified
based upon results of IRM efforts on the eastern half of the Citric Block Site.

3.2.5 Task VI: Perched Ground-Water Investigation

Monitoring wells will be installed onsite to characterize hydrogeologic and ground-watef
quality conditions in the'perched zone. In addition, one monitoring well will be installed
offsite as an upgradient well. Locations of the proposed wells (MW-1 through MW-9) are
shown in Figure A-1. |

Ground-water samples will be collected from all on-site and off-site monitoring wells. These
samples will be analyzed for TCL VOCs, TCL SVOCs, TAL metals (i.e., filtered and
unfiltered), and TOC. Field analyses will be conducted for pH, temperature, specific

"~ conductance and Eh.
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; | 4.0 SAMPLE DESIGNATION
: Sample bottles (preserved, if necessary), labels, shipping containers, trip blanks, and field
. blank water will be provided by the laboratory. During collection and containment of soil
samples, the sample container will be labeled with the following information:
. Citric Block Site identifier;

*  Roux Associates' project number;
«  sample type (media) identification code;
e  sample location identifier and field QC identifier (if applicable);

»  sample depth and analysis identifier;

} . date and time of collection; and
+  type of preservative added (if applicable).
N During collection and containment of water samples, the sample containers will be labeled
with the following information:
- » Citric Block Site identifier;
/| | -
—_— *  Roux Associates' project number;

« »  sample type (media) identification code;

»  sample location identifier and field QC identifier (if applicable);
¢  sequential sample number; |

. date and time of collection;

» field handling (e.g., filtration); and

| | . type of preservative added (if applicable).

The sample identification code and number provided on each sample label will follow the .

sample number and coding system as described below.
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1.  Sample type (media) abbreviations will be as presented below.

ground-water sample -

soil sample

2. Sample location abbreviations will be

soil boring = CB

monitoring well MW

= GW
= SB

as presented below.

- followed by the designated number of

the boring,

followed by the designated number of
the well. If the sample is field filtered,
the number of the well will be followed
by "Fll.

3. Depth intervals will be designated in feet or tenths of a foot (e.g., 0.1, 1.0, etc.).

4.  Analytical Method Designations will be as presented below.

Volatile Organic Compound Analysis = VOC

Total Organic Carbon Analysis

Semivolatile Organic Compound
Analysis

Pesticide /Polychlorinated Biphenyls

Metals Analysis
Geotechnical Analysis

5. QC identifiers will be as follows:

Field replicate
Trip blank
Field blank

Matrix Spike and Matrix Spike
Duplicate

For example, the desigriation "CB-14/0-2/VOC'
sample collected at Soil Boring CB-14, that it w

= TOC
= SVOC

PCB
= MET
= GA

i
g8 7

MS/MSD

' would indicate that the sample was a soil

as collected at a depth interval of 0 to 2 ft

below land surface, and was selected for VOC analysis. A record of sequentially numbered

ground-water samples for each well location (MW) with corresponding sample designations

will be kept in the field book.
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5.0 FIELD ACTIVITIES

The following sections describe the standard protocols to be used by field personnel during
the course of the sampling activities. Roux Associates' Standard Operating Procedures
(SOPs) included in Attachment A-2 will be referenced where applicable. Additional
information regarding Quélity Assurance/Quality Control (QA/QC) protocols and methods
may be found in the QAPP (Appendix B of this Work Plan). |

- 5.1 Field Management

The overall management structure for field activities is presented in Figure A-4. A general

discussion of the responsibilities of the technical staff is provided below.

- Project Manager, The Project Manager bears the primary responsibility for the successful

completion of the work assignment within budget and schedule. The Project Manager
provides overall management for the execution of the work and directs the activities of the
Field Manager and technical staff. The Project Manager will perform technical review of
all field activities, data review and interpretation and the preparation of the report. The
Project Manager works closely with the analytical laboratory, data validation contractors,
drillers, and surveyors during the execution of the field program. Activities of the Project
‘Manager are supported by senior management, the Project Quality Assurance Coordinator,

and support staff.

Field Manager, The Field Manager bears the primary responsibility for the successful
execution of the field program. The Field Manager directs the activities of technical staff
in the field and assists in the interpretation of all physical and chemical data, and in report
preparation. The Field Managér will be responsible for the management of technical staff

including hydrogeologists and technicians, and subcontractors such as drillers and surveyors.

~ Inaddition, the Field Manager will work closely with the Citric Block Site Health and Safety

Officer to ensure compliance with the Health and Safety Plan (HASP).

Field Technical Staff. Field technical staff consists of hydrogeologists and technicians who
will perform activities such as water-level measurements, soil and ground-water sampling

and preparation of any necessary field documentation.
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Citric Block Site Health and Safety Officer, The Citric Block Site Health and Safety Officer
(SHSO) will be responsible for the implementation of the HASP. The SHSO will revise the

HASP, if required, based upon the results of the Citric Block Site investigation. Any
necessary revision to the HASP will be submitted to the Health and Safety Manager for
approval.

Project Quality Assurance Coordinator (PQAC). The PQAC pfovides technical quality

assurance assistance, prepares, reviews and approves the Quality Assurance Project Plan
(QAPP), oversees any contractor quality assurance activities to ensure compliance with
contract specifications, monitors field investigations and prepares QAPP reports, if

necessary. The PQAC will work closely with senior management and technical reviewers.

5.2 Citric Block Site Control

Citric Block Site control procedures have been developed to minimize both the risk of
exposure to contamination and the spread of contamination during field activities at the
Citric Block Site. In order to accomplish this objective, the following three considerations
have been addressed:

. the establishment of discrete work zones in the investigative area;
«  the decontamination of field equipment; and

. the security and access procedures for the Citric Block Site.

All personnel who come onto the Citric Block Site, including plant employees, contractors,
and observers, will be required to adhere strictly to the conditions imposed herein, and
within the provisions of the HASP (Appendix C).

5.2.1 Field Work Zones
Field work zones will be established in areas where soil and ground-water sampling are
conducted. Access will be limited in accordance with the HASP (Appendix C). Control of

work zone access will be the responsibility of the Field Manager.
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5.2.2 Decontamination .
The location of the decontamination area will be determined prior to the start of operations.
The decontamination area will be constructed so that wash water generated during

decontamination will be collected and containerized for proper disposal.

5.2.3 Citric Block Site Security and Access 7

The Citric Block Site is currently inactive. Citric Block Site security and access control
protocols used by the facility will be followed during implementation of the scope of work.
At the completion of each working day, all loose equipment (e.g., sampling equipment,
water-level measuring devices, coolers, etc.) will be secured. Heavy equipment, such as the

drill rig, will remain onsite, within the current work zone.

5.3 Field Equipment
All measurement systems utilized in the field will be operated in accordance with the
manufacturer's instructions and the applicable SOPs in Attachment A-2.. Methods of

calibrating and maintaining the equipment are provided below.

5.3.1 Equipment Calibration

All measurement equipment will be calibrated according to the manufacturer's
recommendations, where applicable. | Frequency of instrument calibration will be dictated
by the type of measurement device. Table A-6 lists the field measurement equipment to
be used and the calibration frequency for the instrument. Records of all calibrations (both

frequency and results) will be kept in the field or instrument logbook.

5.3.2 Equipment Maintenance |

All field equipment will be stored in a clean, controlled environment (as necessary) to
prevent damage due to heat, cold, moisture, etc. prior to use. Reusable equipment will be
decontaminated as soon as reasonably possible after use and stored as described above.
Decontamination procedures are provided in Section 5.7 and ‘in the SOPs in
Attachment A-2. Maintenance for measurement and health and safety equipment will be

in accordance with the schedule found in Table A-6.
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Equipment failing to meet manufacturer's minimum specifications will be removed from
service immediately and kept out of service until the problem is identified and/or resolved.
Records of all routine maintenance and repair will be kept in the instrument or field

logbook.

5.4 Field Documentation

The following sections provide guidance to field personnel in the areas of documentation
and record keeping. The goal of field documentation is to provide a clear and complete
record which can be used for reference and information retrieval at a later date. All field
documentation will be recorded in bound logbooks or pre-generated activity specific forms
using indelible (waterproof) ink. Details of recordkeeping requirements are described in
the SOPs in Attachment A-2, and in Section 5.1.2 of the QAPP. Samples of field forms are
provided in Attachment A-3.

5.4.1 Field Logbooks

Field logbooks will be used for all record keeping to provide a permanent, bound record of
all field-related activities. Additional records may be kept on pre-generated forms for
sample tracking and other purposes. The types of information and level of detail required
for logbook recording are described in the Field Record Keeping and Quality
Assurance/Quality Control SOP in Attachment A-2 and in Section 5.1.2 of the QAPP.

5.4.2 Field Documentation for Drilling and Well Installation

Daily field activities will be summarized. in a field notebook to ensure that an accurate
record of all field investigation tasks are maintained. Geologic logs will be prepared during
the drilling of soil borings and the installation of monitoring wells. An example of a
geologic log form is provided in Attachment A-3. Well construction details for the
monitoring wells will be recorded in the field notebook. In addition, well construction logs
(as-built diagrams) will be prepared for each well installed. Examples of well construction

logs are provided in Attachment A-3.
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5.4.3 Sampling Documentation

A complete record of how each sample was selected, aliquoted, packaged, and preserved
for analysis will be maintained in field logbooks. Specific procedures regarding the. level
and typé of sampling documentation can be found in the activity-specific Roux Associates'
SOPs in Attachment A-2. Sample designation and labeling are discussed in Section 4.0 of
this SAP. Questions regarding sampling methods and QA will be addressed by the Project
Manager or the Roux Associates PQAC.

5.5 Custody Procedures and Documentation

The following sections describe the procedures necessary to document sample custody. The
purpose of documenting sample custody is to ensure that the integrity and handling of the
samples- is not subject to question. Sample custody will be maintained from the point of
sampling through the analysis (and return of unused sample portion, if applicable). Specific
procedures regarding sample tracking from the field to the laboratory are described in the
SOP (Attachment A-2) and in Section 5.0 of the QAPP. Examples of a chain of custody

form and a custody seal can be found in Attachment A-3.

5.5.1 Field Custody

Each individual collecting samples is personally responsible for the care and custody of the
samples. All sample labels should be pre-printed or filled out using waterproof ink. Field
technical staff will review all field activities with the Field Manager to determine whether
proper custody procedures were followed during the field work and to decide if additional

samples are required.

Samples must be accompanied by a properly completed chain of custody form
(Attachment A-3). The sample numbers will be listed on the chain of custody form. When
transférring the possession of samples, individuals relinquishing and receiving will sign, date,
and note the time on the record. This record documents transfer of custody of samples

from the sampler to another person, to/from a secure storage area, and to the labbratory.
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| [ Samples will be packaged for shipment and dispatched to the appropriate laboratory for

analysis with a separate signed custody record enclosed in each sample box or cooler.

‘s( t Shipping containers will be locked and/or secured with strapping tape in at least two

locations for shipment to the laboratory.

If split samples are requested, a separate chain of custody form is prepared for those

samples and marked to indicate with whom the samples are being split.

unavailable or refuses, this will be noted in the "Received By" space.

The person

relinquishing the samples to the facility or agency will request the representative's signature

on the chain of custody form, acknowledging sample receipt. If the representative is

If samples are to be collected and delivered directly to the Field Manager, the Field

Manager will complete the chain of custody for laboratory shipment and have the field
sampler sign in the "sampler” box. If samples are transferred from the field sampler to an

L intermediary person before being transferred to the Field Manager, a separate chain of

custody form from that used to ship samples to the laboratory must be completed for the

[ field transfers. Any questions regarding custody procedures or QA will be addressed by the

Field Manager and/or the PQAC.

L 5.5.2 Laboratory Custody
The sample custodian at each laboratory will ensure that chain of custody records are

completed upon receipt of the samples and will note questions or observations concerning
sample integrity. The laboratory QA officer will also ensure that sample tracking records
are maintained. These records will follow each sample through all stages of laboratory
processing. The sample tracking records must show the date of sample extraction or
preparation and the date of instrument analysis. These records will be used, in part, to

‘determine compliance with holding time requirements. Section 5.0 of the QAPP describes

[ the specific laboratory custody and sample handling procedures required for this project.
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5.6 Sample Handling and Analysis

To assure quality data acquisition, and the collection of representative samples, there are
selective procedures to minimize sample degradation or contamination. These include
procedures for preservation of the samples as well as sample packaging and shipping
procedures. These procedures are summarized below and are also discussed in Section 5.0
of the QAPP.

5.6.1 Field Sample Handling and Shipment

All samples will be collected and handled according to the appropriate protocols for each
matrix described in the SOPs (Attachment A-2). The types of containers, volumes needed
and preservation techniques for the aforementioned testing parameters are presented
in Table A-7.

Sample packaging and shipping procedures are based upon USEPA specifications, as well
as U.S. Department of Transportation (DOT) regulations. The procedures vary according
to potential sample analytes, concentration, and matrix, and are designed to provide
optimum protection for the samples and the public. Sample packaging and shipment must
be performed using the general outline described below. Additional information regarding
sample handling is provided in the SOPs (Attachment A-2) and in Section 5.0 of the QAPP.

All samples will be shipped within 48 hours of collection and will be preserved appropriately
at the time of sample collection. A description of the sample packing and shipping
procedures is presented below.

1.  Prepare cooler(s) for shipment.
e  Tape drains(s) of cooler shut; 7
e Affix "This Side Up" arrow labels and "Fragile" labels on each cooler; and
e Place mailing label with laboratory address on top of cooler(s).

2.  Arrange sample containers in groups by sample number.

3.  Ensure that all bottle labels are completed correctly. Place clear tape over bottle
labels to prevent moisture accumulation from causing the label to peel off.
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Seal sample containers within plastic zip-lock bags to prevent vermiculite from
contacting samples, where possible.

Place approximately 2 inches of vermiculite or other packaging material at the
bottom of the cooler to act as a cushion for the sample containers.

Arrange containers in the cooler so that they are not in contact with the cooler
or other samples. -

Fill remaining spaces with vermiculite or other packaging material.
Ensure all containers are firmly packed in vermiculite or other packaging material.

If ice is required to preserve the samples, ice cubes should be repackaged in
double zip-lock bags, and placed on top of the vermiculite or other packaging
material.

Sign chain of custody form (or obtain signature) and indicate the time and date
it was relinquished to Federal Express or other carrier, as appropriate.

Separate copies of chain of custody forms. Seal proper copies within a large zip-
lock bag and tape to cooler. Retain copies of all forms.

Close lid and latch.

Secure each cooler using custody seals.

Tape cooler shut on both ends.

Relinquish to Federal Express or other courier service as appropriate. Retain
airbill receipt for project records. (Note: All samples will be shipped for "NEXT
DAY" delivery).

Telephone laboratory contact and provide him/her with the following shlpment
information:

. sampler's name;
*  project name;
. number of samples sent according to matrix and concentration; and

airbill number.
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5.6.2 Field Analysis

Field analysis for specific conductance, temperature, pH and Eh in aqueous media will be
conducted in accordance with the Roux Associates' SOPs included in Attachment A-2.
Applicable QA/QC is described in these procedures and/or in Table A-4. Details regarding
DQO:s are described in the QAPP (Appendix B).

5.6.3 Laboratory Analysis

Analytical methods for the chemical and geochemical analysis of constituents of concern
have been chosen based upon DQOs to provide the highest level of data quality for
purposes of the evaluation of remedial alternatives. Laboratory analyses will be conducted
using standard methodologies as summarized in Table A-3. Applicable QA/QC is described
in Table A-4 and Table A-5 for field QC and laboratory QC, respectively. Rationale for the
choice of specific analytical methods is provided in Section 7.5 of the QAPP.

5.7 Decontamination Procedures
The procedures for the decontamination of field equipment, personnel and sampling
equipment are outlined in the following sections. Detailed procedures for the

decontamination of field and sampling equipment are included in the SOPs provided in

Attachment A-2.

In an attempt to avoid the spread of contamination, all equipment (i.e., drill rigs, drilling

‘tools, sampling equipment, etc.) must be decontaminated at a reasonable frequency in the

decontamination area. The location of the decontamination area will be determined prior
to the start of operations. All wash water generated during cleaning will be collected and

removed for proper disposal.

5.7.1 Drilling Equipment

The rig and all associated equipment will be cleaned by the contractor before arriving at
and exiting the Citric Block Site. The augers, drilling casings, rods, samplers, tools, and any
piece of equipment that may come in contact (directly or indirectly) with the soil, will be
steam cleaned prior to set up for drilling to ensure proper decontamination. The same

steam cleaning procedures will be followed for augers and sampling tools used for each
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borehole. All steam cleaning (decontamination) activities will be monitored and
documented by Roux Associates. Specific procedures for decontaminating drilling

equipment are provided in the Roux Associates' SOP in Attachment A-2.

5.7.2 Personnel Protection

The field work will be performed in level D protection with continuous air monitoring
provided to demonstrate the adequacy of this protection. Any decontamination of personnel
required will be performed at a designated area of the facility and appropriate
decontamination materials (e.g. eye wash) will be maintained for use in this area. The
required photoionization detector (PID) readings for changing protection levels and other
specifics regarding personnel protection and decontamination are discussed in the HASP
(Appendix C of this Work Plan). '

5.7.3 Sampling Equipment

All soil and water sampling equipment will be decontaminated prior to sampling and
between sampling locations according to the procedures outlined in the SOPs included in
Attachment A-2. Soil sampling equipment will be decontaminated using steam cleaning
equipment, non-phosphate, laboratory-grade detergent solution and distilled or potable
water in a clean bucket. Water sampling equipment will be decontaminated prior to
sampling and between sampling locations in a similar manner. If feasible and practical,
bailers used for sampling monitoring wells will be dedicated or disposable and as a result,

decontamination (other than before use) will not be required.

5.8 Waste Handling and Disposal

Wastes generated during performance of field tasks (e.g., drill cuttings)r will be minimized
due to the use of the Geoprobe™. However, cuttings generated from monitoring well
installation will be containerized in labeled 55-gallon drums and stored within a designated
area of the Citric Block Sité. Each drum will be labeled with the Citric Block Site name,
drum number, date and nature of contents. All development water and decontamination
water produced will also be containerized. Drill cuttings and excess soil materials, liquid

wastes and disposable personnel protective equipment will be stored separately.
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The handling of all wastes will conform to the health and safety requirements of the HASP.
Composite samples will be collected to characterize the wastes prior to transport and
disposal. Sample types, analytical parameters, and number of samples analyzed will be
dependent upon state and federal transportation, landfill and/or site disposal requirements,
and the requirements of the contracted waste hauler and waste-processing facility for wastes

determined to be hazardous.

In addition, all vehicles leaving the facility must be properly logged. The log will contain
the vehicle identification, the driver's name, time of departure, and approximate volume of
material carried. Copies of truck weight tickets, waste manifests, and other receipts as
provided by the disposal facility, will be maintained as evidence of the arrival and disposal

of the material at the disposal site.
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6.0 FIELD INVESTIGATION PROCEDURES
This section describes the methods to be utilized during implementation of each field task
described in the Scope of Work section of the Work Plan.. The five field tasks identified in
the Work Plan are: ,

. Task I: Citric Block Site Reconnaissance;

o  Task II: Soil Boring and Sampling - Eastern Portion of the Citric Block Site;
o  Task III: IRM Implementation - Eastern Portion of the Citric Block Site;

o  Task IV: Soil Boring and Sampling - Western Portion of the Citric Block Site;
. Task V: IRM Implementation - Western Portion of the Citric Block Site;

o  Task VI: Perched Grouﬁd-Water Investigation; and

e  Task VII: On-Site Sewer Investigation.

The balance of this section is organized by task and provides descriptions of the methods

to be utilized in the performance of each task.

6.1 Task I: Citric Block Site Reconnaissance

A Citric Block Site reconnaissance will be performed to develop and evaluate preliminary
information necessary to characterize Citric Block Site conditions prior to the
implementation of investigative field activities (e.g., monitoring well installation, drilling of
soil borings, etc.). Information developed during the Citric Block Site reconnaissance will
be used to assist in the determination of the actual location and number of field samples
collected. The specific elements of the Citric Block Site reconnaissance are described

below.

6.1.1 Citric Block Site Survey _

The Citric Block Site will be surveyed to a common datum (e.g., National Geodetic Vertical
Datum [NGVD)], Brooklyn Datum) for the preparation of a base map by a New York State
licensed surveyor. Horizontal control will be measured to the nearest 0.1 foot. Vertical
control of land surface and measuring point elevations will be measured to the nearest 0.01
foot, relative to the NGVD, Brooklyn datum. The surveyor will also field-check the soil

boring locations from previous investigations.
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6.1.2 Accessibility and Utility Markouts

Each proposed well and so'il boring location will be inspected by the hydrogeologist to
determine whether the location is accessible by drilling equipment. In addition, utility
markouts will be requested from the local authorities and facility personnel in an attempt
to determine if any subsurface utility is present beneath each proposed drilling location.
Moreover, a magnetic locator will be used by the hydrogeologist or designee to survey each
proposed drilling location in a further attempt to verify that there are no metallic
underground utilities present. The procedures for operating the magnetic locator are
provided in the SOPs (Attachment A-2). If necessary, well and soil boring locations will be

modified to avoid inaccessible areas or underground utilities.

~ 6.1.3 Identification of On-Site Sewers

On-site sewers will be identified both in the field and through the review of engineering

“drawings from the local sewer department, if available. Based on the available information,

the location and elevation of the sewer inverts will be used to assess whether sewers are

considered a migration pathway for contaminants on and offsite.

6.1.4 1dentification of Background Sampling Locations
Locations for background soil sampling will be chosen to avoid areas which may have been
contaminated or otherwise affected by Citric Block Site activities. These areas will be

selected based upon historical records review, Citric Block Site investigation, and review of

aerial photographs.

6.2 Task II: Soil Boring and Sampling - Eastern Portion of the Citric Block Site

As part of the Work Plan, 16 soil borings (including five background soil borings) will be
drilled on the eastern portion of the Citric Block Site at the approximate locations shown
in Figure A-1. Analytical parameters for the soil samples are summarized in Table A-2.
Actual drilling locations will be finalized ibased upon the findings of Tasks I and II. ‘A
general discussion concerhing the drilling of soil borings within each area to be investigated

is provided below.
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At each sampling location, borings will be drilled using the Geoprobe™ method, with soil
samples being collected at 0 to 2 feet intervals from beneath the concrete slab to perched
ground water or clay layer (whichever is encountered first). The lithology of each core

sample will be described and recorded. Soil samples will be screened for VOCs using a

PID.

A soil sample will be collected for laboratory analyses from the 0 to 2 ft interval
(immediately below the concrete slab) in each soil boring. A second sample will be
collected from immediately above the perched water (if present) or clay layer, unless there

is an odor, visual staining, or PID reading which indicates that an alternate sample be

collected.

All soil samples will be analyzed by a NYSDEC certified ASP laboratory, and data will be
validated by Data Validation Services of Riparius, New York. The following analytical
methods will be used for this Citric Block Site:

« TCL VOCs - ASP 91-1; «  Arsenate/arsenite;
. TCL SVOCs - ASP 91-2; . TOC - USEPA Method 9060;

«  TAL Metals - CLP SOW ILMO; pH - USEPA Method 9045;
and

Eh - ASTM Method 4646.

. Hexavalent Chromium - USEPA
~ Method 7196;

Samples will be analyzed for specified chemical parameters as listed in Sections 6.2.1
through 6.2.3. These soil-quality data will be integrated with the previous sampling results
to evaluate the nature and extent of contamination in soils above the perched water or clay

layer and underlying the Citric Block Site.

A description of the soil boring and analytical program for each area of concern is provided

below. This program is based in part upon the results of previous investigations.
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6.2.1 Eastern Portion

The eastern portion consists of former Buildings 1D, 3A, 3B, 4A, 4B, 7A, 7B and the former
yard. Limited previous investigation results indicated the presence of metals, VOCs, and"
SVOGs. To further delineate the nature and extent of chemicals present in this area, 11 soil
borings (CB-14 through CB-24) are proposed at the locations presented in Figure A-1. All
soil samples will be analyzed for TCL VOCs, TCL SVOCs, TAL metals, hexavalent

chromium and arsenate/arsenite, TOC, Eh, and pH.

622 Background Samples
The tentative locations for the collection of background soil samples will be determined

during the Citric Block Site reconnaissance (Task I). All background samples will be
collected using the Roux Associates' Stratified-Random Sampling Protocol (Attachment A-2)
which is based upon USEPA guidance documents "Preparation of Soil Sampling Protocol:
Techniques and Strategies” (USEPA, 1983), and "Data Quality Objectives for Remedial
Response Activities" (USEPA, 1987b).

Five samples will be collected for the background soil sample study. Each boring will be
drilled to a total depth of two feet. Split-spoon samples will be collected from the 0 to 2-

foot interval in each boring. All samples from the 0 to 2-foot intervals at each background

location will be composited.

Soils from each interval will be mixed together in the field using large plastic mixing bowls.
Lé.rge soil aggregates will be manually broken up using hand pressure, plastic trowels or
stainless steel trowels. Soil aggregates which cannot be reduced to less than one centimeter
in diameter using these methods will be excluded from the composite. Once the soils have
been reduced in size, they will be co-mingled for approximately five minutes, or for a
sufficient time to make the composite mixture as homogeneous as feasible. Samples for
analysis will then be collected from the composite for packaging and shipment to the off-site

laboratories.
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Background soil samples will be analyzed for TAL metals and SVOCs (i.e., PAHs) using the
CLP Inorganics SOW, and ASP Method 91-2, respectively. These samples will also be

analyzed for hexavalent chromium and arsenate/arsenite.

6.3 Task III: IRM Implementation - Eastern Portion of the Citric Block Site

Soil delineation work proposed in Task II is expected to require five to six weeks to
complete (i.e., to receive analytical results). These soil quality data will be evaluated in an
expedited fashion to complete the general definition of soil "hot spot" areas within the
eastern portion of the Citric Block Site. Specifically, soil borings yielding soil concentrations
exceeding TCLP limits, as discussed in Section 5.0 of the Work Plan, will be shown in a map
(similar to Figure A-2) and will serve as "markers" for approximating "hot spot" areas to be
removed during implementation of the IRM. The results of this work will be provided in
a technical memorandum to the NYSDEC.

The IRM for the Citric Block Site will consist of the following:

«  further refinement of "hot spot" areas through focused soil sampling and analysis;
e  pre-excavation analysis of contaminated soil for hazard characterization;
«  removal of the concrete slab over the delineated soil "hot spots";

'+ anticipated excavation of soil in "hot spot" areas down to 2 ft below the existing
slab (except near CB-1 and CB-4), based upon soil quality conditions encountered
on the eastern half of the Citric Block Site; '

«  disposal of excavated soil; and

«  backfill and regrading of excavated areas.

6.3.1 Focused Soil Boring Program 4
A focused soil boring program will be implemented around the "hot spot" marker borings
(known "hot spot" marker borings are shown in Figure A-2) in order to: ‘

» provide a high level of definition of "hot spot" areas in an effort to minimize the
volume of soil requiring excavation, and eliminate the need for post-excavation
sampling;

+  expedite the soil removal process by performing waste characterization sampling

prior to soil removal, thereby eliminating the need for stockpiling excavated soils
onsite. :
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The soil boring program will include the drilling and sampling of shallow soil borings (i.e.,
to a depth of 2 feet below the existing concrete slab) at regular (e.g., 10-foot) intervals
radiating outward from each "hot spot" marker boring. For example, based upon existing
Citric Block Site data, additional borings would be performed around existing soil borings
CB-1, CB-3, CB-4, CB-6, and CB-8 through CB-12. Soil sampling will continue radially
outward from each existing soil boring until the area containing constituents of concern at
concentrations exceeding their respective TCLP limits has been completely delineated. For
example, as shown in Figure A-3, four initial soil borings will be drilled in a "ring" around
each existing soil boring. These initial borings are shown in green in Figure A-3. For each
initial soil boring fhat contains constituents of concern at concentrations above their
respective TCLP limits, salﬁpling will continue outward incrementally (e.g., in 10-foot
intervals) from that location until concentrations of all constituents of concern are below
their respective TCLP limits. The outermost, or "perimeter"”, borings will define the limits
of the "hot spot" area. In the vicinity of borings CB-1 and CB-4, soil borings will extend
downward to a depth of 4 feet below land surface, since the 2- to 4-foot horizon at these

locations were also shown to be contaminated during the recent subsurface investigation.

Soil samples will be collected using a Geoprobe™, and submitted to an analytical laboratory
for analysis of the toxicity characteristics of metals using the TCLP and total mercury, with
a 72-hour turnaround time requested. The analytical results will be used to delineate the

extent of the soils requiring excavation.

In order to expedite the removal of contaminated soil and reduce the amount of time an
excavation is left open, contaminated soils targeted for excavation will be analyzed for full
waste characterization prior to excavation. Specifically, additional soil will be collected from
-each boring and stored on ice for later compositing to determine full waste characteristics

for disposal purposes.

Once a "hot spot" area has been completely delineated, the extra soil samples from thoSé
borings within the "hot spot" area will be composited, and submitted to the analytical

laboratory for waste characterization. At present, Roux Associates anticipates analyzing the
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. composite samples for TC metals and/or PAHs (using the Toxicity Characteristic Leaching

Procedure), reactivity, ignitability, and corrosivity. However, the actual analytical suite, and
the number of composite samples required, will be dictated by the receiving disposal facility.

These data will be used to precisely determine the actual "hot spot" areas to be excavated.
Excavation will proceed up to, but not beyond, the perimeter borings that define the limits
of each "hot spot" area. The actual "hot spot" areas to be excavated during the IRM will be
shown on a map. This map, along with the focused soil boring data, will be provided in a

technical memorandum to the NYSDEC.

6.3.2 Soil Excavation and Disposal

Based on the results of the focused "hot spot" delineation efforts described above, an
excavation contractor will remove those portions of the concrete slab that overlie
contaminated soil. All soil within the uppermost two feet of each delineated "hot spot” will
then be removed, based upon our current understanding of the vertical distribution of
contaminants. Excavation may proceed, if warranted (e.g., contaminated soil in the vicinity
of soil borings CB-1 and CB-4 may be excavated to a depth of four feet, depending upon
the results of the focused soil boring program.) Since the soils within the "hot spot" areas
will already have been characterized for disposal, excavated soils will be loaded directly into
dump trucks standing by, thereby precluding the need to stockpile the excavated soil. Roux

Associates will track soil volumes and examine waste manifests for accuracy and

completeness.

Upon completion of soil-removal activities, the open excavations will be backfilled with
clean fill from an off-site source. Post-excavation sampling will not be required since the
extent of each "hot spot" area will be well defined by a series of borings where
concentrations of all constituents of concern are below their respective TCLP limits. These
"perimeter" soil borings will serve as substitutes for the more commonly collected post-

excavation samples of the sidewalls of an excavation.
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Foilowing the backfilling of the excavations, the portion of the concrete slab which was
removed to permit removal of contaminated soil will be restored. Concrete will be poured
over the backfilled cxcaVations until flush with the surrounding concrete slab (or sidewalk).
Roux Associates will provide oversight during the excavation and disposal of the "hot spot"
area soils and concrete slab, backfilling and Site restoration. Monitoring of air quality will
be conducted using a PID and a particulate monitor. All activities will be documented in

a field Iogbook.

6.4 Task IV: Soil Boring and Sampling - Western Portion of the Citric Block Site

As part of the Work Plan, 27 soil borings (including five background soil borings) will be
drilled on the western portion of the Citric Block Site at the approximate locations shown
in Figure A-1. Analytical parameters for the soil samples are summarized in Table A-2.
Actual drilling locations will be finalized based upon the findings of Tasks I and IV. A

general discussion concerning the drilling of soil borings within each area to be investigated

is provided below.

At each sampling location, borings will be drilled using the Geoprobe™ method, with soil

'samples being collected at 0 to 2 feet intervals from beneath the concrete slab to perched

ground water or clay layer (whichever is encountered first). Two of the 27 soil borings will
be drilled to the base of the clay layer (approximately 40 ft bls) to assess the continuity and
thickness of the clay layer beneath the Citric Block Site. The lithology of each core sample

will be described and recorded. Soil samples will be screened for VOCs using a PID.

A soil sample will be collected for laboratory analyses from the 0 to 2 ft interval
(immediately below the concrete slab) in each soil boring. A second sample will be
collected from immediately above the perched water (if present) or clay layer, unless there
is an odor, visual staining, or PID reading which indicates that an alternate sample be

collected.

All soil samples will be analyzed by a NYSDEC certified ASP laboratory, and data will be
validated by Data Validation Services of Riparius, New York. The following analytical
methods will be used for this Citric Block Site:
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. TCL VOCs - ASP 91-1; »  Arsenate/arsenite;

. TCL SVOCs - ASP 91-2; . TOC - USEPA Method 9060;

. TAL Metals - CLP SOW ILMO; . pH - USEPA Method 9045;
and

e Hexavalent Chromium - USEPA «  Eh - ASTM Method 4646.

Method 7196;

Four of the soil samples collected from the fill material and underlying clay (two borings)

will also be analyzed for grain size distribution and vertical permeability.

Samples will be analyzed for specified chemical parameters as listed in Sections 6.4.1
through 6.4.3. These soil-quality data will be integrated with the previous sampling results
to evaluate the nature and extent of contamination in soils above the perched water or clay

layer and underlying the Citric Block Site.

A description of the soil boring and analytical program for each area of concern is provided

below. This program is based in part upon the results of previous investigations.

6.4.1 Western Portion
The western portion comprises former Buildings 4B and 7B (western portion) and 5, 8, 9,

and 11. No previous investigations have been performed in this area, therefore to define
the nature and extent of contamination, 22 soil borings (CB-25 through CB-46) are proposed
at the locations presented in Figure A-1. All soil samples will be analyzed for TCL VOCs,
TCL SVOCs, TAL metals, hexavalent chromium and arsenate/arsenite, TOC, Eh, and pH.

6.4.2 Background Samples
The tentative locations for the collection of background soil samples will be determined

during the Citric Block Site reconnaissance (Task I). All background samples will be
collected using the Roux Associates' Stratified-Random Sampling Protocol (Attachment A-2)
~which is based upon USEPA guidance documents "Preparation of Soil Sampling Protocol:
Techniques and Strategies" (USEPA, 1983), and "Data Quality Objectives for Remedial
Response Activities" (USEPA, 1987b).
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Five sarhples will be collected for the background soil sample study. Each boring will be
drilled to a total depth of two feet. Split-spoon samples will be collected from the 0 to 2-
foot interval in each boring. All samples from the 0 to 2-foot intervals at each background

location will be composited.

Soils from each interval will be mixed together in the field using large plastic mixing bowls.
Large soil aggregates will be manually broken up using hand pressure, plastic trowels or
stainless steel trowels. Soil aggregates which cannot be reduced to less than one centimeter
in diameter using these methods will be excluded from the composite. Once the soils have
been reduced in size, they will be co-mingled for approximately five minutes, or for a
sufficient time to make the composite mixture as homogeneous as feasible. Samples for
analysis will then be collected from the composite for packaging and shipment to the off-site

laboratories.

Background soil samples will be analyzed for TAL metals and SVOC:s (i.e., PAHs) using the
CLP Inorganics SOW, and ASP Method 91-2, respectively. These samples will also be

analyzed for hexavalent chromium and arsenate/arsenite.

643 Sampling for Permeability Testing

Undisturbed (Shelby™ tube) soil samples will be collected from the fill méterial and clay
layer at two selected locations. To the extent possible, logs from pre-existing wells will be
consulted to determine the depth to the interface so that a representative sample can be |

collected.

The Shelby™ tube samples will be recovered using the pushed-tube method. The tubes will
be advanced into the formation in one continuous push using the drill rig hydraulics. Once
the tube is pushed down to the desired sampling interval, the tube will be gently twisted to
break the bottom of the sample. The tube will then be recovered by the drilling crew.

Following recovery of the tube, the length of the sample will be measured and recorded by

the on-site Roux Associates' hydrogeologist. Each end of the tube will be squared off and
any cuttings or slough will be removed. The ends of the sample will then be tightly sealed
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using melted wax. After sealing, any remaining void space will be filled using packaging
material. The ends of the tube will then be closed with a tight-fitting plastic cap, and
wrapped with duct tape. These soil samples will be delivered by hand to the geotechnical

laboratory to minimize disturbance.

The samples will be analyzed by the geotechnical laboratory for the parameters summarized
in Table A-1. If Shelby™ tube samples cannot be obtained, split-spoon samples will be

collected for grain-size analysis.

6.5 Task V: IRM Implementation - Western Portion of the Citric Block Site

Soil delineation work proposed in Task IV is expected to require five to six weeks to
complete (i.e., to receive analytical resultS). These soil quality data will be evaluated in an
expedited fashion to complete the general definition of soil "hot spot" areas within the
western portion of the Citric Block Site. Specifically, soil borings yielding soil
concentrations exceeding TCLP limits, as discussed in Section 5.0 of the Work Plan, will be
shown in a map (similar to Figure A-2) and will serve as "markers" for approximating "hot
spot” areas to be removed during implementation of the IRM. The results of this work will

be provided in a technical memorandum to the NYSDEC.

The IRM for the Citric Block Site will consist of the following:
»  further refinement of "hot spot" areas through focused soil sampling and analysis;
e  pre-excavation analysis of contaminated soil for hazard characterization;
« removal of the concrete slab over the delineated soil "hot spots";
e  anticipated excavation of soil in "hot spot" areas down to 2 ft below the existing
slab, based upon soil quality conditions encountered on the western half of the
Citric Block Site; '

. disposal of excavated soil; and

e backfill and regrading of excavated areas.
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6.5.1 Focused Soil Boring Program
A focused soil boring program will be implemented around the "hot spot” marker borings
(similar to Figure A-2) in order to:

« - provide a high level of definition of "hot spot" areas in an effort to minimize the
volume of soil requiring excavation, and eliminate the need for post-excavation
sampling; , :

»  expedite the soil removal process by performing waste characterization sampling
prior to soil removal, thereby eliminating the need for stockpiling excavated soils
onsite.

The soil boring program will include the drilling and sé.mpling of shallow soil borings (i.e.,
to a depth of 2 feet below the existing concrete slab) at regular (e.g., 10-foot) intervals
radiating outward from each "hot spot" marker boring. For example, based upon existing
Citric Block Site data for the eastern portion, additional borings would be performed around
existing soil borings CB-1, CB-3, CB-4, CB-6, and CB-8 through CB-12. Soil sampling will
continue radially outward from each existing soil boring until the area containing
constituents of concern at concentrations exceeding their respective TCLP limits has been.
completely delineated. For example, as shown in Figure A-3, four initial soil borings will
be drilled in a "ring" around each existing soil boring. These initial borings are shown in
green in Figure A-3. For each initial soil boring that contains constituents of concern at
concentrations above their respective TCLP limits, sampling will continue outward
incrementally (e.g., in 10-foot intervals) from that location until concentrations of all
constituents of concern are below their respective TCLP limits. The outermost, or

"perimeter”, borings will define the limits of the "hot spot" area.

Soil samples will be collected using a Geoprobe™, and submitted to an analytical laboratory
for analysis of the toxicity characteristics metals using TCLP and total mercury, with a 72-
hour turnaround time requested. The analytical results will be used to delineate the extent

of the soils requiring excavation.

In order to expedite the removal of contaminated soil and reduce the amount of time an
excavation is left open, contaminated soils will be analyzed for full waste characterization
prior to excavation. Specifically, additional soil will be collected from each boring and

stored on ice for later compositing to determine waste characteristics for disposal purposes.
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Once a "hot spot" area has been completely delineated, the extra soil samples from those
borings within the "hot spot" area will be composited, and submitted to the analytical
laboratory for waste characterization. At present, Roux Associates anticipates analyzing the
composite samples for TC metals and/or PAHs (using the Toxicity Characteristic Leaching
Procedure), reactivity, ignitability, and corrosivity. However, the actual analytical suite, and

the number of composite samples required, will be dictated by the receiving disposal facility.

These data will be used to precisely determine the actual "hot spot" areas to be excavated.
Excavation will proceed up to, but not beyond, the perimeter borings that define the limits
of each "hot spot" area. The actual "hot spot" areas to be excavated during the IRM will be
shown on a map. This map, along with the focused soil boring data, will be provided in a
technical memorandum to the NYSDEC.

6.52 Soil Excavation and Disposal

Based on the results of the focused "hot spot" delineation efforts described above, an
excavation contractor will remove those portions of the concrete slab that overlie
contaminated soil. All soil within the uppermost two feet of each delineated "hot spot" will
then be removed, based upon our current understanding of the vertical distribution of
contaminants. Since the soils within the "hot spot" areas. will already have been
characterized for disposal, excavated soils will be loaded directly into dump trucks standing
by, thereby precluding the need to stockpile the excavated soil. Roux Associates will track

soil volumes and examine waste manifests for accuracy and completeness.

Upon completion of soil-removal activities, the open excavations will be backfilled with
clean fill from an off-site source. Post-excavation sampling will not be required since the
extent of each "hot spot" area will be well defined by a series of "perimeter” borings. These
"perimeter” soil borings will serve as substitutes for the more commonly collected post-

excavation samples of the sidewalls of an excavation.
Following the backfilling of the excavations, the portion of the concrete slab which was

removed to permit removal of contaminated soil will be restored. Concrete will be poured

over the backfilled excavations until flush with the surrounding concrete slab (or sidewalk).
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Roux Associates will provide oversight during the excavation and disposal of the "hot spot"

area soils and concrete slab, backfilling and Site restoration. Monitoring of air quality will

‘be conducted using a PID and a particulate monitor. All activities will be documented in

a field logbook.

6.6 Task VI: Perched Ground-Water Investigation

To assess hydrogeologic and ground-water quality conditions, nine monitoring wells (MW-1
through MW-9) will be installed. The overall objective of this task is to comprehensively
characterize hydrogeologic and ground-water quality conditions in the pérched water zone
underlying the Citric Block Site. Locations of the proposed monitoring wells are shown in

Figure A-1.

6.6.1 Monitoring Well Installation

Monitoring wells will be installed using a hollow-stem auger, truck-mounted drill rig. Once
the boring is drilled to total depth (approximately 8 to 10 ft below land surface [bls]), a 10-
foot length of 2-inch diameter 10 slot (0.010 inch) PVC riser casing will be installed through
the augers and the top of the well screen will be set at 5 feet above the clay layer. The
borehole annulus will then be gravel packed (No. 1 Morie sand or equivalent) in place to
1 to 2 feet above the top of the screen while the augers are simultaneously lifted to expose
the screened interval. A 1-foot thick bentonite seal will be installed above the gravel pack,
and the remainder of the annular space will be filled to land surface with bentonite grout.

A water-tight locking cap (with lock) will be installed inside a protective flush mount curb

- box.

During drilling of the well borehole, split-spoon core barrel samples will be collected every
two feet from land surface to approximately 10 ft bls. The lithology of the core samples will
be described and recorded, and samples will be screened in the field for VOCs using a PID.

The monitoring wells will be developed using one or more of the following methods:

»  pumping and backwashing; and

. surging (with a surge block) and pumping.
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Development will continue until each monitoring well produces sediment-clear water to the
extent possible, and a proper hydraulic connection is established between the well screen
and the perched water zone. The well development will be conducted in accordance with
SOPs provided in Attachment A-2.

Roux Associates will provide oversight of all well drilling, installation, and development
activities in accordance with Roux Associates’ SOPs which 'are presented in
Attachment A-2.

Following installation of all monitoring wells, each will be surveyed for horizontal and-
vertical coordinates. Both surface elevations and measuring point elevations will be
measured at each well. Horizontal coordinates will be accurate to = 0.1 foot, while vertical

coordinates will be accurate to = 0.01 foot.

6.6.2 Water-Level Measurements and Ground-Water Sampling

Two complete rounds of water-level measurements will be performed for all monitoring
wells. Water levels will be measured to the nearest 0.01 foot using a steel measuring tape
and chalk. An electronic interface pfobe will be used to assess the potential presence of
non-aqueous phase liquids (NAPLs) in monitoring wells. Detections of dense non-aqueous
phase liquid (DNAPL) or light non-aqueous phase liquid (LNAPL) by the electronic
interface probe will be verified by using a clear acrylic bailer. The SOPs which will be

followed during the measurement of water levels are provided in Attachment A-2.

Following the installation and development of the proposed monitoring wells, a
comprehensive round of ground-water samples will be collected. Specifically, ground-water

samples will be collected from the nine newly installed monitoring wells.

SOPs for measuring water leveis, sounding monitoring wells, purging monitoring wells,
sampling monitoring wells, decontamination of nondisposable measuring, sampling, and field
analytical equipment, and implementing QA/QC procedures are provided in
Attachment A-2. All disposable sampling equipment (e.g., ropes, disposable bailers) will be
discarded in an appropriate manner. A synopsis of these procedures is provided below.
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Water-level measurements and sounding the monitoring well will provide data to determine
" the amount of standing water in each well. Three to five times the volume of standing
water in each monitoring well will be purged (evacuated) prior to sample collection (if
possible). Removing all stagnant water from the well will ensure the collection of a
representative sample from the aquifers. Purging will be implemented using a submersible

pump or bailer, depending upon the well size, depth to water, and yield.

Ground-water samples for VOCs will be collected using precleaned (decontaminated),
bottom-filling bailers and new nonabsorbent cord. Bailers will either be discarded (if
disposable type) or decontaminated after sampling each monitoring well, and new rope will -

be used for each sampling event.

Ground-water samples will be poured into appropriate laboratory-supplied containers
(Table A-7) and covered with septa and caps or Teflon™ lined lids. The sample will be
decanted with minimum agitation and the vials for VOC analysis will be filled to exclude
headspace. Samples collected for dissolved TAL metals analyses will be field filtered using
a 0.45 micron membrane to remove particulates prior to submitting the sample to the
laboratory. In addition, an unfiltered ground-water sample from each well will be submitted

to the laboratory for total TAL metals analyses.

All ground-water samples will be analyzed for TCL VOCs, TCL SVOCs, TAL metals
(filtered, unfiltered), and TOC. Eh, pH, temperature and specific conductance will be
measured in the field. The respective SOPs providing detailed methodologies for each are
included in Attachment A-2.

6.7 Task VII: On-Site Sewer Investigation

~ Based on the results of the locations and accessibility of on-site sewers investigated during
the Citric Block Site reconnaissance, an evaluation will be performed to determine the
elevations of the sewer inverts and the perched ground water. If the elevations indicate that
leakage into the sewers from the perched ground water is possible, a video camera survey

will be conducted.
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Each manhole cover rim and invert for the sewer will be surveyed for horizontal and vertical

coordinates relative to NGVD by a New York State licensed surveyor.
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