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1.0  INTRODUCTION

This Supplemental Remedial Investigation Report (SRIR) was prepared to present data obtained
from subsurface investigation activities at the former Columbia Cement Company (CCC) site
located at 159 Hanse Avenue in Freeport, New York (“Site””). URS Corporation (URS) prepared
the SRIR on behalf of the Atlantic Richfield Company, a BP affiliate (BP) and in response to
requests from the New York State Department of Environmental Conservation (NYSDEC) as
partial fulfillment of requirements of the New York State Inactive Hazardous Waste Disposal
Remedial (Superfund) Program. The SRIR presents a summary of the December 2003 Remedial
Investigation Report (RIR) (Delaware Engineering, 2003) that previously was submitted to
NYSDEC, and presents data obtained by URS subsequent to the RIR.

1.1 BACKGROUND INFORMATION

CCC, which was owned by Burmah Castrol, produced adhesives for a variety of applications. In
1988, while CCC operated the facility, approximately 1,760 gallons of 1,1,1-trichloroethane
(1,1,1-TCA) was released to a storm drain during filling of an underground storage tank (UST)
due to a failure of a contractor’s tanker truck. The spill was reported and response measures were
performed under regulatory oversight. In 1996, the property was sold to Illinois Tool Works
(ITW). In 1998, Burmah Castrol entered into a Consent Agreement (Index WI1#W2-02-0813-98-
05) with the NYSDEC regarding the 1,1,1-TCA spill. In 2001, British Petroleurn (BP) purchased
all Burmah Castrol holdings and assumed liability for the 1,1,1-TCA spill. A Remedial
Investigation (RI) was conducted by Delaware Engineering on behalf of BP and the RIR was
submitted to NYSDEC in July 2003. In response to NYSDEC comments, a revised RIR was
submitted in December 2003. Tables of data from the RIR are presented in Appendix A. Siie
characterization descriptions presented herein reflect information provided in the RL

In September 2003, URS Corporation was retained by BP to prepare a Feasibility Study (FS) to
- evaluate remedial options for the Site. The FS was prepared based on data and information in the
December 2003 RI Report and NYSDEC’s comments to a draft RI, dated October 27, 2003, The
FS was also prepared based on site conditions at the time of preparation. The Draft FS was
submitted to NYSDEC on April 30, 2004.

In January 2004, TTW ceased operations at the Site and vacated the building. In May 2004, ITW
informed BP they intended to close and remove the 10 existing USTs at the Site, in anticipation of
sale of the property. The USTs were removed in September 2004. Since the 1,1,1-TCA spili
occurred in the center of the UST area, the removal of the USTs dramatically changed conditions
and access in the spill area and presented opportunities for remedial alternatives that previously
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were unavailable or impractical. Based on discussions with and approvals from NYSDEC, URS
conducted supplemental investigation activities that would allow for refinement of site
characterization to be used in preparation of a revised FS that takes the changed conditions (e.g.
absence of USTs in the spill area) into consideration. These supplemental investigation activities
and results are described in the following sections of this report. These supplemental

investigation activities included:

e Multiple rounds of low-flow groundwater sampling of all site monitoring wells, including

collection of biofeasibility parameters.
e Collection of post-excavation soil samples during UST closure.
e Collection of direct push soil samples in the UST/spill area after UST removal.

e Installation of 2 additional offsite monitoring wells and subsequent groundwater

sampling.
e Performance of bench-scale testing of potential remedial alternatives.

e Performance of soil vapor, sub-slab vapor and indoor air sampling to evaluate the vapor

intrusion pathway.

+ Slug testing of selected monitoring wells.

1.2 SITE DESCRIPTION

The former CCC facility consists of approximately 2 acres in an area of Freeport, New York that
is highly developed with commercial and industrial facilities. Freeport is located in Nassau
County on the south shore of Long Island. The site location is shown on Figure 1. The Site
building covers approximately 65,000 square feet, and consists of former offices, material storage,
production rooms, and warehousing. Ten 8,000-gallon underground storage tanks (USTs) were
located near the southeast comer of the property. The Site is bordered by a former Columbia
Cement warehouse and parking spaces to the north. Rohm & Haas Electronic Components
borders the property to the east. The Knickerbocker building, with multiple tenants, is located to
the south of the property. The property is bordered by Hanse Avenue to the West. Farber Plastics
and Love & Quiches bakery is located on the opposite (west) side of Hanse Avenue. A Site Plan
1s presented as Figure 2.
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The Site is located on a peninsula on the south side of Long Island. Freeport Creek is located 500
feet west of the Site and Stadium Park Canal is 1,000 feet east of the site. Stadium Park Canal
merges with Freeport Creek approximately 1,500 feet southeast of the site. From this point,
surface water flows south through tidal marshes to the Atlantic Ocean, approximately 5 miles
south of the Stte.

The Site is very flat, ranging from 5 to 10 feet above Mean Sea Level (MSL). A surveyor
established a benchmark on Hanse Avenue with an artificial reference elevation of 100 feet, and
from this reference, site elevations ranged from 97.63 to 99.07. Surface water at the site drains to
the west toward Freeport Creek. Storm drains located on site, also drain to Freeport Creek.

Ten 8,000-gallon USTs were installed in 1988. Five of these USTs (the southern tank farm) were
installed in the Spring of 1988 (priorto the 1,1,1-TCA spill) and the remaining five (the northern
tank farm) were installed after the spill. Due to excessive cracking, the concrete pad around the
USTs was replaced in 1989. As stated previously, these USTs were closed and removed by ITW
in September 2004. The UST removal is discussed in greater detail in Section 2.1.

1.3 SITE GEOLOGY/HYDROGEOLOGY

Soil borings advanced during investigation activities at the Site encountered five stratigraphic
units beneath the site. In order of increasing depth, these units are: fill material; tidal marsh
deposits; gravelly sand; gray clay and silt; and gray sand. Each of these units is discussed below.

s The fill material is encountered across the entire site and consists of reworked native soil
and various debris related to previous Site use as a municipal landfill. The fill material
ranges in thickness from 3.1 feet (ft) to 22.9 ft, with an average thickness of about 11 ft.

e The tidal marsh deposits are encountered beneath the fill material over most of the site,
but are absent in some areas, including the UST/spill area. The tidal marsh deposits
consist of brown, dark gray and black organic clayey silt with some fine to medium sand
and varying amounts of roots, wood and peat. Where present, the tidal marsh material is
encountered at an average depth of 9.5 ft and has an average thickness of 4 ft.

e The gravelly sand is a relatively thick and flat-lying unit encountered beneath the tidal

marsh deposits, and beneath the fill matenal where the tidal marsh deposits are absent.
The unit consists of medium dense, brown to light gray, coarse to fine sand, with little
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medium to fine subrounded gravel. Minor amounts of silt and clay were found in isolated
samples. The gravelly sand thickness ranges from 15 to 30 ft and is thickest in the
western portion of the site. The base of the gravelly sand is relatively flat and is

encountered at about 35 ft below grade.

o The gray clay and silt underlies the gravelly sand. It consists of a medium gray clayey silt
to silt and clay with little to trace sand and becomes clayier with depth. In the two borings
on Site that penetrated the entire clay unit, the thickness ranged from 14 ft to 15.3 ft. The
gray clay and silt unit likely acts as a Jower confining unit beneath the site.

e Anundifferentiated light gray fine sand underlies the gray clay and silt. Itis described as
a gray to light gray medium to fine sand with little silt. Based on literature review, this
unit ranges in thickness from 20 to 30 ft beneath the Site.

The shallow water-bearing units beneath the Site are not utilized as a dnnking water source.
Deeper confined units include the Jameco, Magothy and Lloyd aquifers, which are used for
drinking water in some areas of Long Island. Due to saltwater encroachment near the southern
shore of Long Island, these units are not a source of drinking water near the Site. Groundwater
beneath the site is classified as Class GSA (saline ground water).

Shallow groundwater at the Site is encountered in the fill material at depths ranging from 5.5 to
8.0 feet below grade (ft bgs). In various areas of the site, the water table is encountered in the fill
material, the tidal marsh deposits, or the gravelly sand. Due to this fact and extensive
connectivity between these units, particularly where the tidal marsh unit is thin or absent, these
units have been treated collectively as a single unconfined aquifer. Some shallow monitoring
wells are screened across all three units. Deep monitoring wells screened at the base of the
gravelly sand have nearly identical groundwater elevations as adjacent shallow wells. The
shallow unconfined groundwater discharges to Freeport Creck. The gray clay and silt unit acts as
a lower confining layer or aquitard, separating the water table aquifer from the underlying gray
sand. The gray sand is a separate confined water-bearing unit.

Groundwater flows primarily to the west, however, due to the Site’s location, groundwater levels
exhibit tidal influences, as described below. As is typical in coastal areas, shallow groundwater at
the site is influenced by two tidal cycles per day. During tidal monitoring, groundwater level
changes of 1 ft or less were recorded on Site. The tidal range is greatest to the west, suggesting a
greater hydraulic connection to Freeport Creek than to Stadium Park Canal. The timing and
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degree of tidal response between the shallow and deep wells suggests that in some areas of the
Stte, the tidal marsh unit may restrict flow between the fill material and the gravelly sand.

As part of the RI, Delaware Engineering performed tidal monitoring of Site monitoring wells.
During high tide, flow was generally to the west with a very shallow hydraulic gradient of
0.00095 ft/ft. During low tide, a groundwater divide forms in the north-central portion of the site.
Groundwater east of this divide flows to the east and groundwater west of the divide flows to the
west. Based on this observation, the gradient in the spill area alternates from east to west with a
very minimal gradient in both directions. This alternating flow direction should serve to
minimize contaminant transport from the site. The mean tide flow direction is cast to west, with a
hydraulic gradient of 0.0002 ft/ft net flow to the west.

2.0 SUPPLEMENTAL INVESTIGATION ACTIVITIES

From May 2004 to October 2006, URS performed supplemental remedial investigation activities
at the Site. The activities were performed in coordination with NYSDEC. The purpose of these

activities was to:
e Address data gaps in the RI identified by NYSDEC and NYDOH.

e Obtain soil data from areas previously inaccessible due to the former presence of the
USTs.

e Obtain supplemental soil and groundwater data to evaluate additional remedial

alternatives in the FS.

» Collect soil vapor, sub-slab vapor and indoor air samples to assess the vapor intrusion

pathway.

The scope of work for the various phases of the Supplemental Remedial Investigation are
described in the following sections of this report.
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2.1 SOIL INVESTIGATION ACTIVITIES
2.1.1 Pre-Closure Soil Sampling

ITW contracted MACTEC Consultants (MACTEC) to coordinate and oversee closure and
removal of the 10 onsite TJSTs. On May 20 and 21, 2004, MACTEC advanced 10 soil borings
around the south and east sides of the UST area to collect soil samples. The soil samples were
originally intended to be used in lieu of post-excavation samples. Soil samples were collected
using hollow stem auger methods and were collected in 2-inch diameter split spoons. MACTEC
collected soil samples from each boring at the UST invert depth of 12 fect below grade (fbg).
Since only limited soil sampling had been done in the immediate vicinity of the spill area, URS
participated in this soil boring program and collected additional soil samples at depths below the
UST invert in the area of the 1988 1,1,1-TCA spill. The purpose of these samples was to
delineate the extent of contamination detected in RIboring SB-98-2. URS collected soil samples
from the MACTEC borings at depths ranging from 16 to 20 fbg. Samples were submitted under
chain of custody documentation for analysis of Target Compound List (TCL) volatile organic
compounds (VOCs).

2.1.2 UST Closure Soil Sampling

As stated previously, ITW, the property owner, removed the 10 onsite USTs. Fach UST had an
8,000-gallon capacity, and had been out of use since January 2004, The UST closure was done in
coordination with NYSDEC’s Chemical Bulk Storage Division.

Closure activities commenced on August 23, 2004, A summary of MACTEC’s activities 1s
presented below. Labels painted on the ground and on piping inside the site building identified
each UST by a number. According to the labels, the UST contents (when in service) were as

follows:

UST ID Contents
= UST#1 Acetone
» UST#2 Hexane
» UST#3 Hexane
= UST#4 Laktane
= UST#S Toluene
= USTHO Toluene
» UST#7 Heptane

wiColumbia Cement\ 38546433 6



= [UST#S MEK
= [UST#9 Toluene
s USTH10 Acetone

The concrete pad around the USTs was broken using a jackhammer and removed. The UST
piping was flushed out, disconnected and removed. A vac truck was used to pump residual
liquids out of the USTs prior to removal. The mteriors of the USTs were cleaned by a worker
inside the tank. Due to concerns about damaging the structural integrity of the building, sheeting
was driven into the ground around each UST prior to removal. A backhoe was used to remove
backfill above and around each UST. Chains were then used to lift the UST out of the
excavation. All USTs appeared to be in good condition. Each UST was 21.33 ft long withan 8 ft
diameter, and was constructed of double-wall steel with a fiberglass lining. No visible holes or
leaks were noted. The USTs had been installed in 1988. Following removal of each UST, both
URS and MACTEC collected a post-excavation soil sample from the base of the excavation out
of the backhoe bucket. The depth of the post-excavation soil samples was approximately 12 feet

below grade.

During UST closure excavations, additional objects were encountered in the excavations. A
series of pipes unrelated to the existing USTs was uncovered. A total of eight 2-inch steel pipes
were found in the excavation about 2 feet below grade. Five of the pipes were oriented north-
west and were located east of the USTs. The north end of the pipes bent downward to a depth of
about § feet. Portions of the remaining three pipes were located adjacent to the other five, but
they also turned and ran east-west between the two tank farms. The pipes were not connected to
anything, but may have been associated with former Site USTs. The pipes were removed,
cleaned, and disposed of with the USTs. URS collected two soil samples beneath the pipes and
one sample from the soil stockpile removed from the deep end of the pipes. Also, in the arca
between the two tank farms where landfill debris is present, a small steel drum was located. The
drum was rusted, partially crushed and in very poor condition. A black viscous tar-like liquid was
observed in the drum. MACTEC removed the drum and surrounding soil and overpacked it for
disposal. URS collected a soil sample from below the location where the drum was found. The
soil was not stained. UST closure activities were documented in detail in MACTEC’s Site
Assessment and UST Closure Report for TACC/ATW Facility, 159 Hanse Avenue, Freeport, New
York, dated December 21, 2005, submitted to NYSDEC’s Chemical Bulk Storage Division.
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2.1.3 Post-Closure Seil Sampling

Prior to removal of the USTs, soil sampling in the vicinity of the 1,1,1-TCA spill was limited
because of the presence of the USTs. Also, since no as-built drawings were available, the exact
location and orientation of the UST piping and the storm sewer piping were unknown, further
limiting areas accessible for soi] sampling. After the USTs were removed, the only known
underground structure present in the spill area was the storm drain and associated piping. The
piping was uncovered and replaced during closure activities so its location and orientation was
known. This allowed for extensive soil sampling not possible when the USTs were in place.
URS completed soil sampling beneath the former USTs and around the storm drain to delineate

the nature and extent of soil impacts from the 1,1,1-TCA spill.

From October 6 to October 8, 2004, URS conducted soil sampling in the spil/UST area. The soil
sampling was performed after the UST excavation had been backfilled with clean fill material, but
before the area was paved. Soil samples were collected using direct-push methods and were
collected in 4-foot long by 2-inch diameter macro-core samples with dedicated acetate liners.
Drilling services were provided by Zebra Environmental Corporation of Lynbrook, New York.

Two sets of soil borings were incorporated into the program:

1) Closure verification borings. At the center of each former UST location a soil boring was
advanced to 30 feet below grade. These borings were designated T-01 through T-10,
corresponding with the UST Identification numbers listed in Section 2.1.2. In borings T-
01 through T-10 soil samples were collected from the following depths: 16 to 18 ft bgs,
20 to 22 ft bgs, 24 to 26 ft bgs and 28 to 30 ft bgs. From each soil boring, the soil
samples from 16 to 18 ft bgs and 20 to 22 ft bgs were analyzed for TCL VOCs with a one-
week turnaround time. The results from these analyses were compared to the NYSDEC
Recommended Soil Cleanup Objectives (RSCO), presented in NYSDEC Technical
Administrative Guidance Document 4046 (TAGM). If exceedences of the NYSDEC
RSCOs were detected in the 20 to 22 ft bgs sample, the two deeper samples from that
boring were activated for VOC analysis.

2) Delineation borings. During the various stages of the RI, limited soil sampling was
performed around the 1,1,1-TCA spill area. To delineate soil impacts detected in the RI
soil samples, URS advanced 9 soil borings around the spill area (D-01 through D-09).
Soil samples were collected from 10 to 12 ft bgs, 16 to 18 ft bgs, 20 to 22 ft bgs, 24 to 26
ft bgs and 28 to 30 ft bgs. From each soil boring, the soil samples from 10 to 12 ft bgs, 16
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to 18 ftbgs and 20 to 22 fit bgs were analyzed for TCL VOCs with a one-week turnaround
time. The results from these analyses were compared to the NYSDEC RSCOs. If
exceedences of the NYSDEC RSCOs were detected in the 20 to 22 ft bgs sample, the two
deeper samples from that boring were activated for VOC analysis.

A summary of the Post Closure Soil Sampling Program is provided in Table 1. Soil boring
locations are shown on Figure 2. Boring logs are presented in Appendix B.

2.2 GROUNDWATER INVESTIGATION ACTIVITIES
2.2.1 2004 Groundwater VOC Sampling

Between June 7 and June 10,2004, URS collected groundwater samples from all 15 existing site
monitormg wells (9 shallow wells, 4 deep wells and 2 lower aquifer wells). Prior to sampling, a
synchronous round of water level measurements was made in the wells. Each well was opened
and the headspace was screened with a calibrated photoionization detector (PID). The well was
then sounded with an interface probe capable of detecting free-phase NAPL. The depth to water
and total depth of each well was measured from the surveyed top of the inner casing. After this
round of measurements was made, the wells were sampled.

Wells were sampled using low-flow purging and sampling methods (Puls and Barcelona, 1996).
The well was pumped with a peristaltic pump at a flow rate of 0.2 to 0.5 liters per minute {1/min).
Water was pumped through a flow cell that contained a YSI Model 6820 water quality meter.
The YSI contains probes that measure pH, specific conductance, temperature, turbidity, dissolved
oxygen {DO) and oxidation-reduction potential (ORP). Measurements of these in-situ parameters
were recorded every 3 to 5 minutes until they stabilized. A well was considered stabilized when
the in-situ parameters changed less than 10% over 3 consecutive readings. Samples were
collected from the pump discharge. Samples were submitted under chain of custody
documentation for analysis of TCL VOCs. Samples were analyzed by Accutest Laboratories, a
NYSDEC-certified laboratory (certification #10983) using NYSDEC ASP methods with Category
B deliverables. A summary of the groundwater sampling program is presented in Table 2.
Groundwater sampling logs are presented in Appendix C.

2.2.2 Groundwater Biofeasibility Sampling

Groundwater sampling during the Delaware Engineering RI did not include any sampling for
biofeasibility parameters (parameters indicative of conditions conducive to biodegradation or
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providing evidence of biodegradation). These parameters include field parameters such as pH,
dissolved oxygen and oxidation-reduction potential (ORP). Laboratory parameters include
dissolved gasses (ethane, ethane and methane), chloride, nitrate, nitrite, iron II and iron III,
manganese Il and manganese III, sulfate, alkalinity, and total organic carbon (TOC). URS
completed sampling and analysis for these biofeasibility parameters as part of sampling from
selected wells during the June 2004, April 2005 and June 2006 groundwater sampling events.
Sampling was conducted using the sampling procedures described above and samples submitted
for analysis to Accutest Laboratories under chain of custody documentation. A summary of the

groundwater sampling program is presented in Table 2.
2.2.3 Off-Site Monitoring Well Installation and Sampling

Results of groundwater sampling conducted during the RI and performed by URS in June 2004
indicated that groundwater contamination is present at the westem site boundary at concentrations
exceeding the NYS Groundwater Standards (GWS). In June 2004, chloroethane was detected in
well MS-97-18S at 430 pg/l and in well MW-98-9D at 510 pg/l, which exceed the NYS GWS of 5
pg/l. Chlorobenzene also was detected in well MW-98-9D at 7 pg/l, which exceeds the NYS
GWS of 5 ng/l. Due to these exceedences at the downgradient site boundary, NYSDEC requested
that BP install additional wells west of the site to delineate the downgradient extent of the
chloroethane plume. After consulting with NYSDEC, downgradient well locations were selected

on the west side of Hanse Avenue,

URS secured the required street opening permits from the Village of Freeport to install
monitoring wells on the west side of Hanse Avenue. Downgradient wells MW-05-14S and MW-
05-15D were installed on April 19 and 20, 2005. The wells were installed using standard hollow
stem auger methods. Drilling services were provided by Aquifer Dnlling & Testing (ADT) of
New Hyde Park, New York. To avoid contact with subsurface utilities during drilling, each
boring was advanced to 5 feet bgs using an “air knife”. Boring MW-05-15D was continuously
sampled with a split spoon sampler from 5 feet bgs to 38 ft bgs. Boring MW-05-14S was
installed adjacent to MW-05-15I) so split spoon samples were not collected. Wells MW-05-14S
and MW-05-15D were constructed of 2-inch PVC with screen depths and intervals equivalent to
those of wells MW-97-1§ and MW-98-9D, respectively. Dmill cuttings were drummed and
temporarily stored in the former CCC building for subsequent offsite disposal. Boring logs and
well construction diagrams are provided in Appendix D. After installation, the wells were
developed by pumping with a submersible pump until clear of sediment. Well locations are

shown on Figure 2.
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On April 26, 2005, URS sampled new wells MW-05-14S and MW-05-15D, and existing wells
MW-97-15, MW-98-9D and MW-03-13S. Wells were purged using low-flow methods. Wells
were pumped at 0.2 to 0.5 L/Min through a flow cell with a calibrated Horiba U-22 water quality
meter, where measurements for pH, conductivity, temperature, DO, turbidity and ORP were
made. Measurements were recorded every 3 to 5 minutes. When the readings had stabilized, the
sample was collected through the pump tubing. The purge water and development water was
drummed and temporarily stored in the former CCC building for subsequent offsite disposal.
Samples were stored on ice and transported under chain-of custody documentation to Accutest
Laboratories for analysis under the NYSDEC ASP protocols. Samples were analyzed for TCL
VOCs.

2.2.4 Slug Testing

On October 6, 2005, URS conducted siug testing on four site wells. Falling head and rising head
slug tests were conducted in wells MW-05-14S, MW-97-1S, MW-98-9D and MW-97-6S. Prior
to each test, a pressure transducer was installed in the well and allowed to equilibrate. The
transducer was connected to a Hermit 3000 datalogger. The slug was a five-foot long 1.5-inch
diameter section of PVC pipe filled with cement. The slug was introduced into the water column
of the well as the datalogger was simultaneously started for the falling head slug test. The
datalogger was programmed {o record at a logarithmic rate, in which more frequent readings are
recorded at the start of the test when head changes are greatest, and less frequently as the test
progresses. The greatest interval between readings was one minute. When the water level
recovered to its pre-test depth, the rising slug test was initiated by simultaneously pulling the slug
out of the water column and restarting the datalogger to record the rate at which the water level
recovered to its pre-test depth. The slug and water level indicator were decontaminated between
wells by scrubbing with an Alconox® solution and rinsing with deionized water. Slug test data
was downloaded to a computer and analyzed using the Bouwer and Rice method (Bouwer and
Rice, 1976) on a spreadsheet. Slug test data is presented in Appendix E.

2.2.5 2006 Groundwater VOC Sampling

In addition to the 2004 and 2005 groundwater sampling of selected and newly installed wells
described above, between June 6 and June 9, 2006, URS collected groundwater samples from all
17 existing site monitoring wells (10 shallow wells, 5 deep wells and 2 lower aquifer wells).
Groundwater samples were collected using methods described in Section 2.2.1. As with the June
2004 groundwater sampling event, samples were collected for additional parameters to assess
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aquifer geochemical conditions and potential for natural attermation of VOCs. Groundwater

sampling logs are presented in Appendix C.
2.3 SOIL VAPOR INVESTIGATION ACTIVITIES
2.3.1 2005 Vapor Intrusion Sampling

At the request of NYDOH, a soil-gas survey was conducted to evaluate the presence of organic
vapors in the subsurface at the Site. Prior to implementing the soil gas survey, URS prepared a
work plan describing the details of the program. NYSDEC and NYSDOH reviewed and
approved the work plan. The samples were collected in general accordance with the protocols
described 1t the NYSDOH document “FINAL Guidance for Evaluating Soil Vapor Intrusion in
the State of New York" dated October 2006. The sample locations, depicted on Figure 2, were as
follows:

¢ Four sample locations, SG-05-01 and SG-05-04, located north, east, south and west,
respectively of the former UST area. As requested by NYSDEC in its June 17, 2005
comments, sample location SG-05-02 was relocated adjacent to former soil-gas

sampling location SG-16.

* Three sample locations, SG-05-05, SG-05-06, and SG-05-07 along the southem side
of the Site building.

¢ Three sample locations, SG-05-08, SG-05-09, and SG-05-10 along the northemn side of
the Site building.

¢ Two ambient air/background air samples were obtained on the east and west sides of
the site.

* Asrequested by NYSDEC in its June 17, 2005 comments, an additional sample
location, SG-05-11, was added adjacent to the 1,1,1-TCA spill area.

At each sampling location (other than the background sample locations), a permanent soil vapor
sampling point was installed. Permanent sampling points were installed so that if soil vapor
contamination is detected, the concentrations can be monitored to evaluate the progress of future
remedial measures at abating soil vapor contamination. Soil gas sampling points were installed
by ADT, of New Hyde Park, New York on September 14 and 15, 2005. Prior to instailation of
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the sampling points, URS gauged nearby monitoring wells to assess the water table depths so that
the soil gas point would be screened at least one foot above the water table. ADT advanced a 2-
inch diameter hole through the concrete or asphalt surface to approximately 5 feet below grade, A
Ya-inch diameter polyethylene atr sampling tube tipped with a 6-inch long stainless steel screen
was advanced to the bottom of the borehole and the bottom 12 inches of the boring was filled
with coarse sand to form the sampling zone. Each vapor sampling point was finished at grade
with a flush-mount steel manhole and cover so that the points can be used for future monitoring.

The soil gas samples were collected on September 20 and 21, 2005. Samples were obtained using
laboratory supplied pre-cleaned 6-liter SUMMA ® canisters. To evaluate the potential for “short
circuit” of ambient air into soil vapor samples, a small polyethylene bucket, equipped with purge
and vent ports as well as a grommet equipped with a %i-inch diameter hole for the sampling tube,
was placed upside down over the sample point, with the sampling tube passing through the
bottom of the bucket. A foam rubber gasket was placed around the edge of the bucket and which
was held in place by weights to form a tight seal between the bucket and the ground surface
around the sample point. The purge and vent ports on the bucket were opened and helium was
introduced into the bucket space until an 80 to 100 percent concentration was measured at the
vent port. Both ports were then closed.

The sampling line was purged at 200 cc/min and checked for helium intrusion and, if, 10 percent
helium or less is measured, sampling for sub-slab vapors was initiated. The soil vapor sampling
line was attached to the SUMMA Canister after the pre-sampling vacuum had been recorded.
Each SUMMA Canister was equipped with a dedicated flow controller pre-set to collect the 6
hiter sample over 30 minutes, or a maximum of 200 cc/min. During the sampling period, the
sampling line was monitored periodically for the presence of helium by means of a helium
detector and a tee port on the sampling line. No helium intrusion was detected. During the
sampling period, the vacuum reading was also monitored. Soil gas sampling logs are presented in
Appendix F.

After the sampling was completed, the SUMMA canister vacuum readings were recorded, chain-
of-custody documentation was completed, and the samples were forwarded to the Accutest
Laboratories, an ELAP certified laboratory for analysis. Sample analysis was performed
following the U.S. EPA Compendium Method TO-15: Determination of Volatile Qrganic
Compounds (VOCs) In Air Collected In Specially-Prepared Canisters And Analyzed By Gas
Chromatography/Mass Spectrometry (GC/MS) (1999).
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2.3.2 2006 Vapor Intrusion Sampling

Based on the results of the 2005 so1l vapor sampling, NYDOH requested that BP coliect

additional samples, including:

* Three sub-stab vapor samples and two indoor air samples 1n the former Columbia Cement

building;
* One outdoor ambient atr sample;
* One sub-slab and one indoor air sample in the neighboring Knickerbocker Building;

¢ One sub-slab vapor sample at the neighboring Rohm & Haas building (along with an
additional ambient air sample);.

Resample selected exterior soil vapor sampling points.

On August 1, 2006, BP submitted a Revised Supplemental Soil Vapor Sampling Workplan that
was accepted by NYSDEC and NYSDOH. On August 15, 2006, URS collected soil gas samples
from sample points SG-05-1, SG-05-04, SG-05-05, SG-05-08 and SG-05-11. Sample locations
are shown on Figure 2. Sampling procedures are described in Section 2.3.1. On August 16, 2006,
samples were collected from the former Columbia Cement building and the Knickerbocker
Building. Three sub-slab vapor samples were collected from former the Columbia Cement
building (SS-06-01, 88-06-02 and S5-06-03). One sub-slab vapor sample (S5-06-03) was
collected from the Knickerbocker building from a location near soil gas point SG-05-06. Sample
locations were selected in the field following consultation with NYSDOH, NYSDEC and the
Nassau County Board of Health, who observed the sampling.

Samples were collected by advancing a 4-inch diameter core barrel through the floor slab. A 6-
inch long by Y“-inch diameter dedicated stainiess steel screen was connected to polyethylene
sample tubing. The sample screen was either driven into the aggregate below the slab or secured
in the void space below the slab. The annular space between the sample tubing and slab was
sealed with bentonite. As with the soil gas samples, a helium tracer gas was used to assess

atmospheric intrusion into the sample,

Sub-slab vapor samples were collected using 6-liter SUMMA canisters. Samples were collected
at a flow rate of 200 ml/minute for 30 minutes. When sampling was completed, the SUMMA
canister valve was closed, the vacuum was recorded, and the canister was disconnected from the
sample tubing. Sample tubing and screens were removed and the holes were grouted with
bentonite and topped with concrete to match pre-existing surface conditions.
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Two indoor air samples were collected from the former Columbia Cement building (IA-06-01 and
[A-06-02). Omne indoor air sample was collected from the Knickerbocker building (IA-06-03),
adjacent to sub-slab sample $SS-06-04). In addition, one ambient air sample was collected outside
the former Columbia Cement building, near the former UST area. Sample locations are shown on
Figure 2. Indoor air samples and the ambient air samples were collected by placing a 6 L
SUMMA canister approximately 4 feet above the ground and opening the valve to collect the
sample at a flow rate of 200 ml/minute for 30 minutes. When sampling was completed, the
SUMMA canister valve was closed and the vacuum was recorded. SVI samples were analyzed by

Accutest Laboratories in Dayton, New Jersey.

Due to access restrictions, no sub-slab vapor was collected from the Rohm & Haas facility. On
August 16, 2006, NYSDOH indicated that a shallow soil gas sample collected on the former
Columbia Cement property, as close as reasonably possible to the Rohm & Haas building /
property line would be an acceptable alternative. On October 5, 2006, an exterior sub-slab sample
(S5-06-05) was collected approximately 10 feet from the Rohm & Haas building (about 3 feet
from the property line). A track-mounted direct-push rig was used to advance a 2-inch diameter
hole through the concrete pavement and 6 inches into the underlying aggregate and soil.
Materials encountered beneath the concrete pavement included aggregate and landfill debris (silty
sand with glass, metal and wood fragments). Sample SS-06-05 was coliected using the same
methods used to collect the interior sub-slab samples. In addition, one ambient air sample was
collected, as described above. Due to a shortage of 6-liter SUMMA canisters, Accutest
Laboratories could only provide 1-liter SUMMA canisters for this sampling event. Six-liter
SUMMA canisters were provided by STL Laboratories of Burlington, Vermont. As a QA/QC
check sub-slab sample SS-06-05 and ambient air sample AA-06-02 were collected using both 1-
liter and 6-liter SUMMA canisters. Sample locations are shown on Figure 2. Soil gas, sub-slab
vapor and indoor air sampling logs are presented in Appendix F.

24  TREATABILITY INVESTIGATION ACTIVITIES
2.4.1 Bench-Scale Treatability Testing

Upon review of data from soil and groundwater sampling described above, URS performed an
initial analysis of potential alternatives for remediation of contaminated soil and groundwater at
the site. The analysis allowed for screening of remedial technologies based on likelihood of
success, ease of implementation and cost. Certain remedial technologies that were identified
required laboratory bench-scale treatability testing to evaluate their effectiveness under site
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conditions and to determine required dosages. These technologies include in-situ chemical
oxidation (ISCO) to treat residual soil contamination n the source area and enhanced
bioremediation to treat the downgradient groundwater VOC plume. The bench scale test results
and other recent site data will be utilized in completing the updated FS and allow for evaluation
of updated remedial options including enhanced and natural degradation to address residual
contamination associated with the 1,1,1-TCA spill. The bench-scale treatability testing was
performed by Adventus Americas, Inc. (Adventus), under subconiract to URS.

For the ISCO bench-scale treatability study, URS collected soil from the spill area by advancing a
soil boring SB042005 through the base of the storm drain where the spill occurred (SD-1). Soil
for the bench-scale testing was collected from split spoon samples and drill cuttings between 12 ft
bgs and 22 ft bgs. into a 5-gallon pail. Groundwater from well MW-1D-97 was collected in a 5-
gallon pail for use in the ISCO bench-scale tests. The soil and groundwater were shipped to
Adventus’ Mississauga, Ontario facility. Based on the compounds present in the soil, activated
persulfate was chosen as the oxidant for testing. Two activation methods (hydrogen peroxide and
chelated iron) were tested. The testing was conducted on combined soil and groundwater from
the site. Testing was done using a series of laboratory vessels containing site soil/groundwater
mixtures and injected doses of permanganate and activation agents. The mixes were then
sampled over time to evaluate the effectiveness of the permanganate / activation agent
combinations. Details of the bench-scale testing procedures are presented in Appendix G.

For the enhanced bioremediation bench-scale treatability study, soil was collected from soil
borings MW-05-14S and MW-05-15D during installation of the offsite wells. Groundwater was
collected from well MW-98-9D. Soil and groundwater were shipped in 3-gallon pails to
Adventus’ Mississauga, Ontario for the testing. Based on previous groundwater sampling data,
the primary limiting factor for natural attenuation at the site was identified as available organic
carbon in the subsurface. For this reason, two slow-release carbon sources were chosen for the
bench-scale testing: HRC® and EHC®. These amendments were injected into columns packed
with soil from the site. The tests were conducted in replicates along with appropriate sterile and
non-sterile controls. Groundwater from the site was pumped through these columns at a rate to
mimic the natural pore volume flush rate. Influent and effluent groundwater samples were
collected pertodically over a twelve-week period to assess the removal of COCs. Details of the
bench-scale testing procedures are presented in Appendix G.
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3.0 RESULTS
3.1 SOIL INVESTIGATION ACTIVITIES

3.1.1 Pre-Closure Soil Sampling

URS collected 11 soil samples from 10 soil borings around the perimeter of the UST area.
Samples were collected at depths ranging from 16 to 20 feet below grade, where the highest spill-
related impacts were detected during the Rl and analyzed for TCL VOCs. No compounds were
detected at concentrations exceeding the NYSDEC RSCOs. Acetone was detected in 10 of 11
samples at concentrations ranging from 0.027 mg/kg to 0.12 mg/kg, all of which are below the
RSCO of 0.2 mg/kg. Methylene chloride was detected in 9 of 11 samples at concentrations
ranging from 0.0006 mg/kg to 0.0014 mg/kg, all of which are below the RSCO of 0.1 mg/kg.
Methylene chloride was also detected in laboratory blanks, suggesting its presence may be related
to laboratory contamination. No impacts from the 1988 1,1,1-TCA spill were detected in the Pre-
Closure Soil Boring samples. Sample results are presented in Table 3. Results are plotted in

Figure 3.
3.1.2 Sampling During Building Owner’s UST Closure

URS collected one soil sample from beneath each of the ten USTs removed in August and
September 2004. In addition, URS collected two additional samples from the northeast and
southeast corners of the UST # 6 excavation, and one sample from the northern sidewall of the
UST #8. URS also collected a sample of the UST fill above UST #8 prior to removal of the UST.
Sotl samples were analyzed for TCL VOCs. Sample results are presented in Table 4. Resulis are

plotted mn Figure 3.

No compounds were detected above RSCOs in the post-excavation samples. In samples TANKS®6,
TANK 6-3, TANK 7, TANK 9, no compounds were detected above laboratory detection limits.
Toluene was detected in samples TANK 1 through TANK 5, TANK 6-2, TANK 8, TANK §-2
and TANK 10 at concentrations ranging from 0.001 mg/kg to 0.006 mg/kg, well below the RSCO
of 1.5 mg/kg. In sample TANK 10, 1,1,1-TCA was detected at 0.016 mg/kg, 1,1-DCA was
detected at 0.006 mg/kg, well below their respective RSCO of 0.08 mg/kg and 0.2 mg/kg. Alsoin
TANK 10, PCE was detected at 0.01 mg/kg and TCE was detected at 0.001 mg/kg, below their
RSCOs of 1.4 mg/kg and 0.7 mg/kg, respectively.
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In the other samples collected during UST closure activities, 1,1,1-TCA, 1,1-DCA and PCE were
detected in sample DRAIN-1, below the storm drain line. 1,1-DCA and chloroform were detected
in sample DRUM-1, below a damaged steel drum. Chloroform was detected in samples PIPE 1
and PIPE 2 (below piping discovered in the UST excavation) and toluene was detected in sample
PIPE 1. No target VOCs were detected in sample PILE 1, from the soil stockpile removed from
around the piping. All compounds noted above were detected at concentrations well below their

respective RSCOs.

The only exceedences of RSCOs were detected in sample PIPE 3, which was soil taken from the
inside of one of the pipes removed. In PIPE 3, ethylbenzene 14 mg/kg), toluene (32 mg/kg) and
xvlenes (150 mg/kg) were detected at concentrations exceeding their respective RSCOs of 5.5
mg/kg, 1.5 mg/kg and 1.2 mg/kg. No chlonnated solvents were identified in the sample. This
suggests the piping was formerly used for a petroleum-based product, not a solvent. Similar
concentrations were not found in subsurface soils at the Site, and ethylbenzene and xylenes were

not detected in any other post-excavation soil sample above laboratory detection limits.
3.1.3 Post-Closure Soil Sampling
3.1.3.1 Closure Verification

URS collected 40 soil samples from 10 UST Closure Confirmation soil borings (T-1 through T-
10) in the former UST area. Each boring was advanced at the center of a former UST location
through the backfill material, approximately at the same location where the post-excavation soil
sample was collected. Twenty seven of these samples were analyzed for TCL VOCs. Analytical
results are presented in Table 5 and are plotted on Figure 3.

1,1,1-TCA was detected at concentrations exceeding the RSCO of 0.8 mg/kg in samples T-03-16-
18, T-03-20-22 and T-08-16-18 at concentrations ranging from 2.2 mg/kg to 4,800 mg/kg. 1,1-
DCA was detected at concentrations exceeding the RSCO of 0.2 mg/kg in T-01-16-18, T-02-16-
18, T-03-16-18, T-03-20-22, T-07-20-22 and T-08-16-18 at concentrations ranging from (.49
mg/kg to 390 mg/kg. 1,2-DCA and 1,1-DCE were detected in T-03-20-22 at 1.2 mg/kg and 18
mg/kg, respectively which exceed their respective RSCOs of 0.1 mg/kg and 0.4 mg/kg.
Chloroethane was detected in samples T-03-16-18, T-03-20-22 and T-08-16-18 at concentrations
exceeding the RSCO of 1.9 mg/kg at concentrations ranging from 9 mg/kg to 16 mg/kg.

The only compound detected in the UST Closure Confirmation borings at a concentration
exceeding the RSCO that is not related to the 1988 1,1,1-TCA spill was acetone. Acetone was
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detected in samples T-01-16-18, T-02-16-18, T-03-16-18 and T-04-16-18 at concentrations
ranging from 0.23 mg/kg to 0.32 mg/kg, which exceeds the RSCO of 0.2 mg/kg. Other
compounds at concentrations above method detection limits (MDLs) but below the RSCOs
inchude 2-butanone, benzene, carbon disulfide, chlorobenzene, toluene, xylenes, methylene

chloride, tetrachlorocthene and trichloroethene.
3.1.3.2 Delipeation Study

During the RI, exceedences of the NYSDEC RSCOs were detected in soil samples from borings
SB-98-2, SB-98-3, SB-98-4 and MW-0-11A. From October 6 through October &, 2004, URS
advanced nine borings (D-01 through D-09) to confirm and delineate these exceedences. Sample
depths were selected based on depths of exceedences in RI borings. Sample results are presented
in Table 5 and are shown on Figure 3. Soil boring logs are presented in Appendix B.

Boring D-1 was advanced adjacent to RI borings SB-98-3 and MW-00-11A to confirm
exceedences detected in these borings and assess whether soil contaminant concentrations have
attenuated over time. In sample D-01-16-18 (16 to 18 ft bgs), 1,1,1-TCA (690 mg/kg), 1,1-DCA
(11 mg/kg), 1,1-DCE (0.92 mg/kg) and chloroethane (8.4 mg/kg) were detected at concentrations
exceeding RSCOs. No exceedences were detected in samples D-01-10-12 (10 to 12 ft bgs) and
D-01-20-22 (20 to 22 ft bgs), so the impacted interval is vertically delineated at this location. The
concentration of 1,1,1-DCA in D-01-16-18 (690 mg/kg) was significantly less than that in MW-
00-11A at the same depth (2,600 mg/kg). 1,1-DCA and chloroethane were not detected in MW-
00-11A, but exceeded the RSCOs in D-01-16-18. This suggests that 1,1,1-TCA in spill area soils
has degraded to a degree, producing daughter products 1,1-DCA and chloroethane. Acetone (0.42
mg/kg) and 2-butanone (0.37 mg/kg) were also detected in D-01-16-18 at levels exceeding the
RSCOs, but these compounds are not attributed to the 1988 1,1,1-TCA spill.

To the east of the spill area, borings D-2 and D-3 were advanced to delineate soil impacts
detected in SB-98-2 at 10to 13.7 fibgs and 15.1 to 15.67 {i bgs. No exceedences of RSCOs were
detected in 3 samples collected from boring D-2 at 10 to 12 ft bgs, 16 to 18 fi bgs and 20 to 22 ft
bgs. In Boring D-3, 1,1-DCA was detected at 10 to 12 fi bgs at 0.26 mg/kg, which slightly
exceeds the RSCO of 0.20 mg/kg. Based on these results, soil spill area impacts are effectively
delineated to the east.

To the north of the spill area, no exceedences of RSCOs were detected in 3 samples from boring

D-4, approximately 10 feet north of RI boring MW-00-11A. However, exceedences were
detected further north in boring T-3 (see above).
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Bortng D-5 was advanced west of the spill area, approximately midway between storm drain SD-
1 and boring SB-98-04. No exceedences of RSCOs were detected in boring D-5. Borings D-6
and 1D-7 were advanced about 10 feet and north and south, respectively, of R1 boring SB-98-4,
where 1,1-DCA(0.36 mg/kg), chloroethane (1.60 mg/kg) and acetone (0.57 mg/kg) were detected
at concentrations exceeding the RSCOs. In sample D-07-10-12, 1,1,1-TCA (10 mg/kg), 1,1-DCA
(75 mg/kg) and chloroethane (3.7 mg/kg) were detected at concentrations exceeding the RSCOs
and greater than those in SB-98-4,

Borng D-8 was advanced about 10 feet south of storm drain SD-1. In sample D-08-10-12,1,1,1-
TCA (840 mg/kg), 1,1-DCA (100 mg/kg), 1,1-DCE (1.3 mg/kg) and 1,2-DCA (0.15 mg/kg) were
detected at concentrations exceeding their respective RSCOs. No exceedences of RSCOs were
detected 1n deeper samples from boring D-8. No exceedences of RSCOs were detected in
samples from boring D-9, approximately 20 feet south of D-8.

3.1.4 Soil Investigation Summary

Based on the results described above, the extent of soil contamination in the spill area has been
effectively delineated. Impacted soil at levels significantly exceeding the RSCOs is present is
definable pockets. These areas are shown on Figure 4. Figure 4 also shows the orientation of
cross-sections A-A’, B-B’, C-C’ and D-D’. Soil sampling data from the RI and URS’s
Supplemental Investigation along these cross-sections are plotted on Figures 5 through 16.
Concentrations of 1,1,1-TCA along the cross-section lines are shown on Figures 5 through 8.
Concentrations of 1,1-DCA are shown in Figures 9 through 12 and chloroethane concentrations
along the cross-sections are shown on Figures 13 through 16. These cross-sections show the
vertical delineation of the primary spill-related soil contaminants in the spill area. The table on
Figure 4 summarizes the vertical extent of each of the laterally delineated impacted areas. The
table also shows the volume of each of the impacted arcas and the volume of overlying non-
impacted soil. The total volume of soil within the 4 pockets of contaminated soil is estimated at
1,100 cubic yards including clean soil and fill overlying the contaminated soil. The table shows
that 610 cubic yards of soil and clean fill would need to be removed to excavate 490 cubic yards

of impacted soil as a remedial measure.
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32 GROUNDWATER INVESTIGATION ACTIVITIES

3.2.1 2004 Groundwater Sampling
3.2.1.1 Groundwater Levels and Flow

URS sampled existing site monitoring wells in June 2004. Groundwater level measurements and
PID readings are presented on Table 6. Table 6 also presents the in-situ measurements recorded
when the well had stabilized following purging. A water table elevation contour map for June

2004 is presented as Figure 17.
3.2.1.2 Groundwater Volatile Organic Compound Results

Sampling results from the June 2004 groundwater sampling event are presented in Table 7.
Groundwater VOC results for all sampling events since 1997 are shown on Figure 19. As in
groundwater sampling during the RI, the highest contaminant concentrations were detected in
well MW-18, adjacent to the spill location. 1,1,1-TCA, 1,1-DCA and chloroethane were detected
in MW-18 at 150 pg/l, 660 pg/l and 10,000 pg/l, respectively, which exceeds their New York
State Ambient Groundwater Quality Standard (GWS) of 5 pg/l. 1,1-DCE was detected at 4 ug/l,
below the GWS of 5 pug/l. Several compounds unrelated to the 1988 1,1,1-TCA spill were also
detected in MW-1S. Benzene and methylene chloride were detected at 15 pg/l and 230 pg/l,
respectively, exceeding their respective GWS of 1 pg/l and 5 pug/l. Vinyl chloride was detected at
15 ng/l, exceeding the GWS of 2 pug/l. 1,2-DCA, ethylbenzene, toluene and xylenes were
detected in MW-1S at concentrations below their GWS. It should be noted that the 2004
concentrations of 1,1,1-TCA (150 pg/1), 1,1-DCA (660 pg/1) and chloroethane (10,000 ug/1) in
MW-18 were significantly below their 1997 concentrations of 2,600 ng/l, 47,000 pg/l and 49,000
ng/l, respectively, indicating that these compounds are attenuating over time in the spill area.
Meanwhile, in nearby deep well MW-97-1D, no VOCs were detected at or above MDLs.
Similarly, no VOCs were detected at or above MDLs in well MW-00-11A, screened below the
lower gray clay layer.

To the west of the spill area, no VOCs were detected m shallow well MW-98-8S. Chloroethane
was detected in well MW-98-8D at 14 pg/l, suggesting limited contaminant transport to the west
of the spill area.
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To the south of the spill area, chloroethane was detected in well MW-97-45 at 190 pg/l and
chlorobenzene was detected at 1 ug/l, below its GWS of 5 pg/l. Chlorobenzene (79 pg/T)and 1,1-
DCA (7 pg/1) were detected in well MW-97-5S at concentrations exceeding their GWS of 5 pg/l.
In well MW-00-12D, no compounds were detected at laboratory detection limits.

In the northeast corner of the site in well MW-97-3S, chlorobenzene was detected at 8 pg/l.
Chlorobenzene was also detected along the north central portion of the site in well MW-97-75 at
4 ug/l. Similarly, in the northeast comer of the site in wells MW-97-28 and MW-98-10D,

chlorobenzene at 16 pg/l and 7 pg/l.

Along the southern Site boundary, about 100 feet southeast of the spill area, chloroethane (410
ug/l) and chlorobenzene (11 pg/l) were detected at concentrations exceeding the GWS. At the
southeast (downgradient) comner of the Site in wells MW-97-1S and MW-98-9D, chloroethane
was detected at 430 pg/l and 510 pg/l, respectively. Chlorobenzene was detected in wells MW-
97-15 and MW-98-9D at 4 ug/t and 7 pg/l. Similarly, total xylenes were detected in wells MW-
97-18 and MW-98-9D at 2 ug/l in both wells, below the GWS of 5 ng/l.

3.2.1.3 Groundwater Geochemical Data

In-situ physical parameter measurements made during purging are presented on Table 6.
Geochemical sample data is presented in Table 7. Relevant physical and geochemical parameter

data are plotted on Figure 20.

Natural attenuation of chlorinated VOCs typically occurs by reductive dechlorination, which
generally occurs under anaerobic, reducing conditions. Dissolved oxygen was measured at less
than 0.5 mg/l in all wells sampled, indicating anaerobic conditions. All wells also exhibited
negative redox potential, ranging from -14.3 mV in well MW-97-7S t0 -207.3 mV in well MW-
98-10D. This indicates a reducing environment, and it is noted that redox potentials of less than
—150 mV would be most conducive to reductive dechlorination. Groundwater pH ranged from
6.19 to 6.67. The pH measured in MW-00-11A was 5.13, but this well is screened in a separate
aquifer.

Ethane and ethene are indicators of reductive dechlorination, as these are the innocuous end
products of the breakdown of chlorinated ethanes and ethenes. In Site wells in the grévelly sand
aquifer, ethane concentrations ranged from 0.67 pg/l in MW-98-10D to 1,320 ng/l in MW-18§.
The high ethane concentration in the spill area suggests degradation of 1,1,1-TCA to ethane.
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Ethene was only detected in MW-1S, at 1.3 g/l. Methane 1s a product of anaerobic
methanogenesis, another process which can contribute to the degradation of chlorinated VOCs.
Methane concentrations ranged from 97 pg/l in MW-1D-97 to 10,000 pg/l in MW(097-2S. The

elevated methane concentrations are an indicator of methanogenesis.

The total alkalinity of groundwater system can be indicative of the extent to which degradation
processes are occurring. The presence of carbon dioxide, produced during the respiration of
organic compounds, can elevate alkalinity levels by forming carbonic acid, which subsequently
dissolves carbonate minerals present in the affected groundwater system. On this basis, elevated
concentrations of alkalinity in areas impacted by organic compounds contained in chlorinated
solvents generally can be an indicator of natural attenuation. Alkalimty values ranged from 424
mg/l in MW-98-9D to 1,070 mg/l in MW-98-8S. Chloride is often a useful indicator of natural
attenuation since it is produced during reductive dechlorination. Chlonde values ranged from
38.4 mg/l in MW-97-28 to 388 mg/l in MW-97-3S. Total organic carbon (TOC) is the typical -
source of electrons needed to reduce chlorinated compounds. Higher concentrations (e.g. > 20
mg/l) indicate favorable conditions for natural attenuation (NA). TOC concentrations ranged
from 6.3 mg/l in MW-97-5S to 22.9 mg/l in MW-97-35.

3.2.2 Off-Site Monitoring Well Installation and Sampling

On April 19, 2005, monitoring wells MW-05-14S and MW-05-15D were installed in Hanse
Avenue, approximately 70 feet west of MW-98-9D. The wells were installed as flushmount wells
in Hanse Avenue. The lithology encountered was similar was stmilar to that encountered on Site.
Fill material was present to a depth of about 25 feet below grade. The gray gravelly sand was
encountered from 25 to 37 ft bgs. The gray silt/clay was encountered at 37 ft bgs.

On April 26, 2005, URS sampled these new wells for VOCs, as well as wells MW-97-15, MW-
98-9D and MW-00-13S. Water level and other field measurements are presented in Table 8. A
groundwater elevation contour map for April 2005 is presented as Figure 17. The map shows
that, as observed in the RI, the hydraulic gradient at the site is very low, about 0.0002 ft/ft. The
map shows that, as observed in the R, the hydraulic gradient at the site is very low, about 0.0002
ft/ft. Groundwater flow at the time of measurement was to the west. It should be noted that
collecting a complete round of groundwater level measurements can take 2 to 3 hours. With tidal
fluctuations, such measurements may not represent an actual “snapshot” of groundwater
elevations. The contours should be considered accordingly. In the 2003 RI, measurements were
made over an entire tidal cycle, and contour maps of high, low and mean tides were presented.

wACplumbia Cement\38546433 23



The mean tide contour map, which represents the overall groundwater flow pattern has no divide

and flow 1s basically due west.

Groundwater VOC data is presented in Table 9 and is plotted on Figure 18. As in the June 2004
sampling event, no target VOCs were detected in well MW-03-13S. Chloroethane was detected
in wells MW-97-1S and MW-98-9D at 170 pg/l and 910 ug/l, above the GWS of 50 ng/L
Chlorobenzene was detected in wells MW-97-1S and MW-98-9D at 3 nug/l and 9 pg/l.
Chlorobenzene was detected in MW-05-14S at 24 pg/l, exceeding the GWS of 5 ng/l
Chlorobenzene was detected in MW-05-15D at 3 pg/l. Chloroethane was detected in MW-05-
148 and MW-05-15D at 13 pg/l and 120 g/1, respectively. The presence of chloroethane in MW-
05-15D indicates that contamination resulting from the 1988 1,1,1-TCA spill has migrated
beyond the Site boundary. The source of the chlorobenzene contamination is not known,
although it is not known to have been stored or used on Site. The 24 pg/l of chlorobenzene
detected in MW-05-14S is higher than concentrations detected on Site.

3.2.3 2006 Groundwater Sampling
3.2.3.1 2006 Groundwater Levels and Flow

URS sampled existing site monitoring wells again in June 2006. Groundwater level
measurements and PID readings are presented on Table 10. Table 10 also presents the in-situ
measurements recorded when the well had stabilized following purging. A groundwater elevation
contour map for June 2006 is presented as Figure 18. As stated previously, due to tidal
fluctuations, the measurements may not represent an actual “snapshot” of groundwater elevations.

3.2.3.2 2006 Groundwater Volatile Organic Compound Results

Sampling results from the June 2006 groundwater sampling event are presented in Table 11.
Groundwater VOC results for all sampling events since 1997 are shown on Figure 19. This was
the first complete sampling round since the USTs were removed. In general, VOC concentrations
in and around the spill area were significantly lower than those observed during previous
sampling events. In well MW-18, the concentration of chloroethane decreased from 10,000 pg/l
in 2004 to 1,900 pg/l in June 2006. No other VOCs were detected m MW-18 at levels exceeding
the MDLs, including 1,1,1-TCA, 1,1-DCA and vinyl chloride, which exceeded the GWS in prior
sampling rounds but were below GWS in the 2006 sampling.
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In nearby deep well MW-97-1D, chloroethane was detected at the GWS of 5 g/l and 1,1-DCA
was detected at 5.1 pg/l, marginally exceeding the GWS of 5 pg/l. No VOCs were detected at
MDLs. Asrecently as 2003, chloroethane and 1,1-DCA were detected at 1,200 ng/l and 120 pg/i,
respectively in MW-1D-97. Similarly, no VOCs were detected at laboratory MDLs in well MW-
00-11A, screened below the lower gray clay layer.

To the west of the spill area, no VOCs were detected in shallow well MW-98-8S. Chloroethane
was detected in well MW-98-8D at 38 pg/l, suggesting continued limited contaminant transport to
the west of the spill area.

To the south of the spill area, chloroethane was detected i well MW-97-4S at only 3.0 pg/l,
down from 190 pg/l in 2004. No other VOCs were not detected at or above their MDLs. In well
MW-00-12D, Chloroethane was detected at 1,300 pg/l, and increase from 120 pg/1in 2004. 1,1-
DCA and 1,1-DCE were detected at 11 pg/l and 5.8 g/1, respectively.

In the northeast corner of the site in well MW-97-35, no VOCs were detected at or above the
MDLs. In 2004, chlorobenzene was detected at 8 pg/l, marginally exceeding the GWS of 5 pg/1.
Chlorobenzene was also detected along the north central portion of the site in well MW-97-78 at
1.3 pg/l. In the northeast corner of the Site in wells MW-97-2S and MW-98-10D, chlorobenzene
was detected at 16 pg/l and 7.3 pg/l, respectively, similar to their 2004 concentrations.

Along the southern Site boundary, in well MW-97-68S, about 100 feet southeast of the spill area,
chloroethane (200 pg/l) was detected at concentrations exceeding its GWS. Chlorobenzene (3.8
ug/l) was detected at a concentration below the GWS. At the southeast (downgradient) corner of
the Site in wells MW-97-1S and MW-98-9D, chloroethane was detected at 730 pg/t and 120 pg/l,
respectively, a decrease from 2004. Chlorobenzene was detected in wells MW-97-18 and MW-
98-9D at 2.5 pg/l and 12 pg/l. No other VOCs were detected at concentrations exceeding their
GWS.

In off Site shallow well MW-05-148, chloroethane was detected at 1.0 pg/l and chlorobenzene
was detected at 7.7 pg/l. In deep well MW-05-15D, chloroethane was detected at 200 pg/l, a
slight increase from the 120 pg/l detected in 2005. Chlorobenzene was detected at 2.4 pug/l in
MW-05-15D, below its GWS.

Although the groundwater chlorinated VOC plume has extended beyond the downgradient Site
boundary, the data suggest significant natural attenuation is occurring in Site groundwater. In
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spill area wells MW-1S and MW-1D-97, contaminant concentrations have decreased significantly
over recent years. In shallow well MW-185, 1,1,1-TCA concentrations decreased from 2,600 g/l
to less than 6.8 pg/l from 1997 to 2006, while 1,1-DCA decreased from 47,000 pg/l to less than
6.4 pg/l and chloroethane decreased from 49,000 pg/l to 1,900 pg/l over the same time period.
The presence of chloroethane itself indicates reductive dechlorination of parent 1,1,1-TCA has
and is occurring. Similarly, over the same time period, concentration of 1,1,1-TCA, 1,1-DCA
and chloroethane in well MW-1D-97 decreased from 1,500 ung/l, 5,500 and 6,800 pg/l,
respectively to less than 10 ug/l. Within 50 feet of the spill area, no 1,1,1-TCA is currently
detected and the only spill-related compound currently above the GWS is chloroethane. Agam,
this illustrates limited extent of the plume and suggests significant natural attenuation of the
chlorinated VOCs in Site groundwater. At the downgradient property boundary, chloroethane
was detected in shallow and deep wells most recently at 120 pg/l and 720 pg/l, respectively.
However, only 70 feet downgradient from these locations, chloroethane concentrations decreased
to 1.0 pg/l and 200 pg/l, respectively, indicating that natural processes are limiting plume

migration to some extent.
3.2.3.3 2006 Groundwater Geochemical Data

June 2006 in-situ physical parameter measurements made during purging are presented on Table
10. Geochemical sample data is presented in Table 12. Relevant physical and geochemical

parameter data are plotted on Figure 20.

The June 2006 results for natural attenuation parameters are generally similar to those from 2004.
Ethane and ethene were not detected in any wells, possibly due to elevated detection limits.
Ethane was previously detected in several Site wells. Methane was detected at concentrations
similar to those from 2004. Results for total and dissolved iron, alkalinity, chloride, sulfate and
TOC were also close to the 2004 results.

Similarly, the in-situ parameters measured in 2006 during purging (pH, specific conductance,
D.0. and ORP) were also similar to those from 2004. The pH values remain close to neutral,
which will support biotic activity. The D.O. and ORP indicate that the aquifer remains anaerobic,
which supports reductive dechlorination of 1,1,1-TCA, and 1,1-DCA.

Qverall, Site groundwater geochemical conditions appear to be conducive to natural attenuation.

The dissolved oxygen concentrations and redox potential indicate a reducing environment.
Methane concentrations arc indicative of methanogenesis. These conditions are supportive of
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reductive dechlorination of 1,1,1-TCA to 1,1-DCA, and 1,1-DCA to chloroethane, However,
these same conditions may not be as conducive to complete mineralization of chloroethane.

3.2.4 Slug Testing

Slug test data was analyzed using the Bouwer-Rice method (Bouwer and Rice, 1976). Data was
downloaded from the datalogger and put into a spreadsheet. Known well parameters were entered
into the spreadsheet. These parameters included the screen length (d), casing radius (rc) and well
radius (r). For all wells, the screen length is 10 feet. As in the RI siug tests, the casing radius
and well radius values of 1-inch and 2-inches were used. Based on the RI slug test results and
aquifer lithology, the effective radius (R.), or radius impacted by the slug test, was estimated at 1
foot. The Bouwer-Rice solution was estimated by adjusting the x-axis intercept (hg) and
hydraulic conductivity (K) were adjusted to graphically fit a line to the appropriate portion of the
drawdown curve plotted semi-logarithmically.

Wells MW-97-1S, MW-98-9D and MW-97-6S all exhibited very little displacement {0.34 feet to
0.65 feet) and recovered most of the initial displacement within a few seconds for both the falling
head and rising head slug tests. The estimated average hydraulic conductivity values for these
wells ranged from 34.63 fifday (1.22 x 107 cm/sec) in MW-97-6S to 44.75 ft/day (1.58 x 107
cm/sec) in MW-97-1S. These results agree fairly well with results from the same wells during the
RI slug tests. A comparison is presented in the following table:

WELL URS SLUG TEST DEL. ENG. SLUG TEST
K (cm/sec) K (ft/day) K (cm/sec) K {ft/day)
MW-97-18 1.58x 107 4475 2.32x 107 65.77
MW-97-68 1.22 x 10 34.63 2.64x 107 74.84
MW-98-9D 1.51 x 107 42.75 3.62x 107 102.63
MW-05-148 7.77 x 10™ 2.20 NA NA

The slug test results from newly installed well MW-05-14S were notably different from results
from the other Site wells. The initial displacement in MW-05-14S was up to 1.28 feet. The well
also took about 3 minutes to recover from the initial displacement. The estimated average
hydraulic conductivity of 2.2 ft/day (7.77 cm/sec) was an order of magnitude lower than the other
wells tested. A complete summary of slug testing results is presented m table 13.
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3.3  SOIL VAPOR INVESTIGATION RESULTS
3.3.1 2005 Soil Gas Sampling Results

Soil gas samples were collected from 11 sampling points (SG-05-01 through SG-05-11) on
September 20 and 21, 2005. Two background ambient air samples (SG-05-AMB-E and SG-05-
AMB-W). Sample results are presented in Table 14 and are plotted on Figure 21. Sample results
are presented in units of both micrograms per cubic meter (ug/m’®) and parts per million by

volume (ppbv).

The sampling results identified several VOCs. The VOCs most prevalently identified in soil gas
included 1,1,1-TCA, 1,1-DCA, chloroethane, acetone, methylene chloride, heptane, hexane,
toluene, benzene, ethylbenzene, xylene, tetrachloroethene, trichloroethene, vinyl chloride, carbon
disulfide, carbon tetrachloride, chlorobenzene, cyclohexane, ethanol and freon. Some of these
compounds correspond to Site related activities and/or the 1988 1,1,1-TCA spill. 1,1,1-TCA
concentrations in the spill area ranged from 33 ug/m’ (6 ppbv) in SG-05-03 to 21,100 ng/m’
(3,870 ppbv). 1,1,1-TCA was not detected in samples SG-05-01, 5G-05- 07 and SG-05-08. Inthe
spill area, 1,1-DCA was detected at concentrations ranging from 2,770 pg/m’ (733 ppbv) in SG-
05-11 to 14,000 ug/m (3470 ppbv) in SG-05-04. 1,1-DCA was not detected in 5G-050-01.
Chloroethane was detected in spill area soil gas samples at concentrations ranging from 12 ng/m’
(4.7 ppbv) to 5,040 ug/m (1,910 ppbv). Chloroethane was not detected in SG-05-09. Several of
the VOCs detected in soil gas were also detected in the two ambient air samples, including
acetone, benzene, heptane, methylene chloride, tetrachloroethene, trichloroethene, toluene and
xylenes.

The results indicate that soil gas impacts consisting of chlorinated VOCs are present in and
around the UST / spill area, but concentrations of these compounds decrease with distance from
this area. However, several VOCs were detected throughout the site and may be attributable to
the Site’s industrial setting and historic use of the Site area as a municipal landfill.

3.3.2 2006 Soil Vapor Intrusion Sampling Resulits

Vapor intrusion sampling data from the August and October 2006 sampling events is presented in
Table 14. Sample results are presented in units of both micrograms per cubic meter (ng/m’) and
parts per million by volume (ppbv). The data are plotted on Figure 22.
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3.3.2.1 Soil Gas

Soil gas samples were obtained from the spill area and from perimeter locations of exterior areas
of the Site. Highest soil gas sample results were observed in the spill area. Concentrations were
shown to rapidly attenuate with distance from the spill area. Compounds that were spill-related
and non-spill-related were observed in the soil gas samples suggesting that ambient conditions
associated with the landfill and industrial setting of the arca likely influence soil gas sample

results. Data are described below.

Three soil gas samples were collected from the spil/UST area (8G-05-01, SG-05-04 and SG-05-
11). As observed in the 2005 sampling, compounds related to the 1988 1,1,1-TCA spill (1,1,1-
TCA, 1,1-DCA, 1,1-DCE and chlorocthane), as well as compounds stored 1n the former USTs
(hexane and methyl cyclohexane, a component of Laktane) were detected at elevated
concentrations in this area. 1,1,1-TCA concentrations ranged from non-detect to 50,600 pg/nf' :
1,1-DCA concentrations ranged from non-detect to 56,700 pg/m’; and chloroethane
concentrations ranged from 356 pg/m’ to 17,500 ng/m’. Hexane concentrations ranged from
1,240 pg/m3 to 20,700 pg/m3 . Tetrachloroethene (PCE) was detected at concentration ranging
from non-detect to 3,280 pg/m’ and trichloroethene was detected at non-detect to 1,590 pg/m-’.
Use and storage of PCE and TCE were not reported at the site, but given Site usage for adhesive
manufacturing, past usage of these compounds is possible.

Three additional soil gas samples were collected from points around the Site perimeter. Sample
SG-05-05 is located along the southern Site boundary; sample SG-05-08 is located in the
northwest comer of the Site; and sample SG-05-10 is located in the northeast corner of the Site.
In sample SG-05-05, 1,1,1-TCA, 1,1-DCA and chloroethane were detected at 1,300 I,Lg,/m3 ,
1,990pg/m>, and 74.4 ;.l.g/rn3 , respectively. Other compounds detected at elevated concentrations
include PCE (963 pg/m?), TCE (554ug/m’), cis-1,2-DCE (140 pg/m’) and Freon 114 (368
pg/m’). In sample 8G-05-08, 1,1-DCA and chloroethane were detected at 22 pg/m’ and 8.7
pg/m’, respectively. Other compounds detected at elevated concentrations include pentane (158
png/m’), heptane (85.7 pg/m*) and hexane (83.2 pg/m’). In sample SG-05-10, 1,1,1-TCA, 1,1-
DCA and chloroethane were detected at 25 pg/m’, 1,980 pg/m®, and 1,450 pg/m’, respectively.
Other compounds detected at elevated concentrations include hexane (846 ug/m3), pentane (724
ug/m>), and heptane (141 pg/m’). Overall, the 2006 soil gas sampling results are similar to those
from 2005.
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3.3.2.2 Sub-Slab Vapor

Three sub-slab vapor samples were collected in the former Columbia Cement building. Sample
SS-06-01 was collected in the room directly north of the spill area; sample SS-06-02 was
collected in the room directly west of the spill area; and sample SS-06-03 was collected northwest
of the spill area. As was the case for the soil vapor samples, highest concentrations were detected
in closest proximity to the spill area, and concentrations of compounds attenuated rapidly with
distance. In sample SS-06-01, 1,1,1-TCA and 1,1-DCA and were detected at 189 j.Lg/m3 and 47.4
pg/m’, respectively. Chloroethane was not detected. Other compounds detected in $S-06-01 at
elevated concentrations include PCE (195 pg/m’), TCE (57.5 lg/m?), acetone (129 pg/m?),
xylenes (40 ;,Lg/m3) and MEK (63.4 ug/m3). In sample SS-06-02, 1,1,1-TCA, 1,1-DCA and
chloroethane were detected at 86,200 pg/m3 , 30,600 pg/m3, and 10,500 pg/m’, respectively.
Other compounds detected at elevated concenirations include PCE (2,140 ug/m”), TCE (534
pg/m®),1,1-DCE (308 pg/m?), and methylene chloride (251 1g/m?). In sample $S-06-03,1,1,1-
TCA and 1,1-DCA were detected at 14 ug/m’ and 8.9 ng/m’, respectively. Chloroethane was not
detected. Other compounds detected at elevated concentrations include acetone (87.9 peg/m’),
PCE (43 p.g/m3), toluene (23 pg/m’), and xylenes (36 pg/m’).

In the Knickerbocker building, one sub-slab vapor sample was collected approximately 35 fect
south of soil gas sample SG-05-05. In sample SS-06-04, 1,1,1-TCA and 1,1-DCA were detected
at 27 pg/m’ and 10 ug/m3, respectively. Chloroethane was not detected. Other compounds
detected at elevated concentrations include PCE (121 pg/m3 ), TCE (7.0 pg/m3), toluene (82.5
pg/m’), and xylenes (140 pg/m’).

Exterior sub-slab vapor sample SS-06-05 was collected about 10 feet west of the Rohm & Haas
building. In sample $S-06-05, 1,1,1-TCA and 1,1-DCA were detected at 38 pg/m’ and 216
ug/ms, respectively. Chloroethane was not detected. Other compounds detected at elevated
concentrations include PCE (564 pg/m), TCE (58 pg/m?), acetone (208 pg/ms), and hexane (12

ng/m’).

The results indicate that sub-slab vapor has been impacted in the southwest portion of the site
building, but the concentrations in other areas of the building are significantly lower. Also, sub-
slab vapor at neighboring buildings is not significantly impacted.
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3.3.2.3 Indoor Air Samples

Indoor air samples were obtained from the Columbia Cement building and the adjacent
Knickerbocker building. At both locations, far fewer compounds were detected indoor air
samples, and for those detected, the concentrations were significantly lower than in the sub-slab
and soil vapor samples. This indicates only limited infiltration, if any, across the floor slabs of

the buildings.

Two indoor air samples were collected within the former Columbia Cement building. Sample IA-
06-01 was collected near sub-slab sample §5-06-02. Sample IA-06-02 was collected in the room
immediately west of where sub-slab sample $8-06-03 was collected. 1,1,1-TCA, 1,1-DCA and
chloroethane were not detected in sample [A-06-1. Compounds detected include toluene (18
pg/m3), xylenes (17 pg/m’), acetone (12 pg/ms) and hexane (6.7 pg/m3). In sample [A 06-02,
1,1,1-TCA was detected at a trace level of 0.93 pg/m3 . 1,1-DCA and chloroethane were not
detected. Compounds detected include acetone (18 pg/m’), toluene (8.7 pg/m’), xylenes (7.4
pg/m?), and hexane (3.9ug/m’).

In the Knickerbocker building, one indoor air sample (IA-06-03) was collected adjacent to sub-
slab vapor sample SS-06-04. In sample IA-06-03, 1,1,1-TCA, 1,1-DCA and chloroethane were
not detected. Compounds detected were similar to those detected in the former Columbia Cement
building, and included acetone (20 ug/m3), MEK (5.9 p.g/m3 ), and pentane (2.3 pg/m’).

The indoor air sampling results indicate the presence of low levels of VOCs. These VOCs consist
primarily of BTEX compounds, hexane and acetone, not the chlorinated VOCs detected in the
sub-slab vapor. This suggests that the slab is currently acting as an effective barrier against vapor

intrusion.
3.3.2.4 Ambient Air Samples

One outdoor ambient air sample was collected on August 16, 2006 between the former UST area
and the eastern property line. The compounds detected were TCE (31 pg/m’), cis-1,2-DCE
pg/m’), acetone (1.3 pg/m’) and the methylene chloride (0.94 pg/m’). The source of the high
ambient TCE concentration is not known, but is likely related to the industrial setting of the Site.
On October 5, 2006, one ambient air sample was collected adjacent to sample SS-06-05.
Compounds detected in sample AA-06-10-05 were MEK (36.3 pg/m’), toluene (15 pg/m’),
pentane (2.7 pg/m’) and methylene chloride (2.3 pg/m’).
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3.4 BENCH-SCALE TREATABILITY STUDY RESULTS

Bench-scale treatability testing was performed to evaluate the effectiveness of two potential

remedial alternatives:
1} In-Situ Chemical Oxidation (ISCO) to treat spill area soil contamination; and

2} Enhanced Bioremediation to treat the downgradient chloroethane plume via a permeable

reactive barrier (PRB).
3.4.1 In-Situ Chemical Oxidation Test

For the ISCO bench-scale test, soil was collected from boring SB-042005, which was advanced
through the bottom of storm drain SD-1. Groundwater for the ISCO bench-scale test was
collected from well MW-1D-97. Upon receipt at Adventus’ lab, the soil and groundwater were
sampled for VOCs and were spiked to match previously detected values in source area soil and
groundwater. Mixtures of Site soil and groundwater were placed in jars for testing. Sodium
persulfate (Na,;S,0g) was used as the oxidizing agent in the testing, as it has been demonstrated
to be effective at treating chlorinated solvents. Hydrogen peroxide (H;0O;) and
ethylenediaminetetraacetic acid iron (III) sodium salt (NaFe(IIEDTA) were tested as activators
to increase the oxidizing effectiveness of the persulfate. Details of the ISCO bench-scale
treatability study are presented in the Final Report — Bench Scale Test for Chemical Oxidation
treatment of Chlorinated Solvent Impacted Soils presented in Appendix G.

The results of the testing indicated that the highest removal efficiency was seen with hydrogen
peroxide activated persulfate. This combination provided removal of 98.7% and 80% of 1,1,1-
TCA in soil and groundwater, respectively and 99.5% and 99.4% removal of chloroethane in soil
and groundwater, respectively 6 days following treatment. The iron activated sodium persulfate
was much less successful at treating 1,1,1-TCA and chloroethane. Based on the testing results,
the estimated treatment dosage is 42 g of sodium persulfate per Kg of soil and 60 g of hydrogen
peroxide per Kg of soil.

3.4.2 Enhanced Natural Attenuation Test

For the enhanced bioremediation bench-scale test, soil was collected from boring MW-05-15D,
which was advanced on the west side of Hanse Avenue and converted to monitoring well MW-
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05-15D. Groundwater for the enhanced bioremediation bench-scale test was collected from well
MW-98-9D. Upon receipt at Adventus’ lab, the soil and groundwater were sampled for VOCs
and were spiked to match previously detected values in downgradient soil and groundwater.

The objective of the enhanced natural attenuation bench scale test was to evaluate the
effectiveness of HRC® and EHC® for use in a permeable reactive barrier (PRB) or other
application to treat chloroethane in downgradient Site groundwater. HRC is a polylactic acid
ester, which slowly releases lactic acid and other volatile organic acids (VFAs) including acetic,
propionic, btyric and lactic acids in groundwater. The VFSa serve as electron donors and
promote reductive chlorination of chlorinated VOCs.

EHC® is a combination of controlled-release solid carbon and zero-valent iron (ZV]) to stimulate
reductive dechlorination. In contrast to HRC, the organic component of EHC is solid fibrous
organic material that is nutrient rich and hydrophyllic with a high surface area for growth of
bacteria. Bacterial growth causes fermentation of the carbon and release of VFAs utilized by
other bacteria in reductive dechlorination. The ZVI particles stimulate direct chemical
dechlorination and further reduce the redox potential, providing a more reducing environment for

these processes.

The HRC and EHC were combined with site soil in column systems. A total of six column
systems were prepared, including sterile and non-sterile control columns. A detailed description
of the test setup is provided in the EHC and HRC Bench Scale Testing Final Report, presented in
Appendix F. Effluent samples were analyzed on six occasions over 107 days. The fifth sampling
event at 94 days indicated that HRC and EHC were capable of treating chloroethane, with 62%
and 52% removals, respectively, compared with 5% and 20% respective removals in the sterile
and non-sterile controls. Overall, however, at the conclusion of the testing, the HRC and EHC
amended columns did not show increased chloroethane removal compared to the sterile and non-
sterile control columns because after 107 days, the chloroethane removal in the sterile and non-
sterile controls was 51% and 88%, respectively. The EHC amended columns showed essentially
the same removal (88%) as the non-sterile control. The HRC-amended columns had chloroethane
removals of 96% and 99.5%, which was only 8% to 12% greater than the non-sterile control
column. Therefore, the organic substrate amendments did not provide significant enhancements
over the control columns. The non-sterile control column had a chloroethane rate of 88%,
indicating significant naturally occurring biological and/or chemical degradation. The lack of
enhanced biotic removal of chloroethane may be due to the lack of a microbial community
capable of anaerobic biodegradation of chloroethane in downgradient soil. Details of the first
enhanced bioremediation bench-scale testing are provided in Appendix G. A second treatability
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test has evaluated aerobic biodegradation of chloroethane and the results of this test will be

provided under separate cover.
4.0 SUMMARY

The results of this supplemental investigation, along with data gathered during the RI, can be

summarized as follows:

e Soil contamination exceeding the NYSDEC RSCOs is present in the spill area. The
contaminants present at concentration exceeding the RSCOs include spill-related
compounds (1,1,1-TCA, 1,1-DCA and chloroethane), BTEX, acetone, methylene chloride
and other compounds. The impacted soil has been delineated both Jaterally and vertically.
The impacted soil is estimated to be in 4 pockets in the spill area. The estimated volume
of impacted soil is 315 cubic yards, with 345 cubic yards of clean soil and fill overlying it.
Contaminant concentration in adjacent borings at similar depth intervals have shown
concentration decreases and signs of degradation over ttime. Also, the presence of 1,1,1-
TCA daughter products indicates that the chlorinated VOCs are undergoing natural
attenuation in the soil matrix.

+ Groundwater contamination resulting from the spill has created a plume that has migrated
beyond the western Site boundary. The groundwater contaminant plume also shows
evidence of natural attenuation. Since 1997, 1,1,1-TCA concentrations within the source
area wells have decreased approximately an order of magnitude, and with 50 feet of the
spill area, 1,1,1,1-TCA is not detected in any wells. At the downgradient property
boundary, chloroethane is the only spill-related compound detected, although it was also
detected in offsite wells on the west side of Hanse Avenue.

e Geochemical conditions also appear to support natural attenuation of chlorinated ethanes.
Dissolved oxygen and redox potential indicate a reducing environment. The dissolved
oxygen concentrations and redox potential indicate a reducing environment. Ethane and
methane concentrations are indicative of reductive dechlorination and methanogenesis,
respectively. These conditions are supportive of reductive dechlorination of 1,1,1-TCA to
1,1-DCA, and 1,1-DCA to chloroethane. However, these conditions are not as conducive

to the complete mineralization of chloroethane.

¢ Soil gas sampling indicated that VOCs are present in shallow soil throughout the Site.
Concentrations of spill-related compounds were greatest in samples in and around the
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spill area, but are detected around the site. Several other VOCs were detected in multiple
soil gas samples, including BTEX, PCE, TCE, methylene chloride and several other
compounds. Several of these compounds were also detected in ambient air samples

collected outdoors at the Site.

e Inthe former Columbia Cement building, the indoor air concentrations of PCE, TCE and
1,1,1-TCA are three to five orders of magnitude lower than those found in the sub-slab
vapor samples. The indoor air results are not at levels that would trigger any response
measures based on information provided in the guidance manual. Furthermore, the indoor
air concentrations do not exceed OSHA 8 hour PELSs for the noted compounds. However,
the sub-slab vapor concentrations of PCE (2,140 ng/m’), TCE (534 pg/m’y and 1,1,1-
TCA (86,200 pg/m’) are at levels where the matrices suggest mitigation as a potential
response measure regardless of indoor air concentrations. The presence of these elevated
sub-slab concentrations present a potential risk should the slab be compromised due to
cracking or activities that might require cutting or coring the slab. It should be noted that
the Site building remains unoccupied, thereby eliminating current exposure concerns in
the building at this time.

¢ Bench scale treatability testing was performed to evaluate potential remedial options to
treat soil and groundwater contamination at the Site. One test was conducted to test the
effectiveness of in-site chemical oxidation to treat residual soil contamination in the spill
area. The results of the test indicate that hydrogen peroxide activated persulfate
successfully removed 98.7% and 80% of 1,1,1-TCA in soil and groundwater, respectively
and 99.5% and 99.4% removal of chloroethane in soil and groundwater, respectively 6
days following treatment. Testing of EHC and HRC to for enhanced bioremediation of
downgradient groundwater chloroethane contamination showed that the addition of
amendments did not increase removal of chloroethane significantly over un-amended

control columns.

The results of this Supplemental Remedial Investigation provide information to close several data
gaps and satisfy data requests made by NYSDEC and NYDOH. The data gathered in this
investigation, along with data from previous investigations provides a comprehensive
understanding of Site conditions, contaminant distribution and feasible remedial options. The
data from this Supplemental Remedial Investigation, along with data from the RI, will be used as
a basis to prepare a FS for the Site. The FS will address soil, groundwater and soil gas
contamination detected at the Site and will be submitted to NYSDEC shortly.
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TABLE 4
SUMMARY OF SOIL ANALYTICAL RESULTS
POST-UST EXCAVATION SOIL SAMPLING
FORMER COLUMBIA CEMENT COMPANY FACILITY
FREEPORT, NEW YORK

NYSDEG. . [ -~ DRAINA
o TAGM T N781416 -

| 'RECOMMENDED"| /152008 " . |
SOILCLEANUP .| '3FTBGS -

: e e T - OBJECTIVE: |- molkg
SEMI=VOLATILE ORGANIC COMPOUNDS L B B
1,2,4-Trichlorobenzene 34 0.018 U
1,2-Dichlorobenzene 7.9 0.021 U
1,3-Dichlorabenzene 1.6 0.02 U
1,4-Dichiorobenzene 8.5 0.019 U
2.4,5-Trichlorophenol 0.1 0.021 U
2,4.6-Trichiorophenol NA 0.02 U
2,4-Dichlorophend! 0.4 0.023 U
2 4-Dimethyiphencol NA 0.028 U
2,4-Dinitrophenal 0.2 0.04 U
2,4-Dinitrotoluene NA 0.021 U
2.6-Dinitrotoluene 1 0.018 U
2-Chioronaphthalene NA 0.02 U
2-Chlorophenol 0.8 0.021 U
2-Methylnaphthalene 36.4 0.02 U
2-Nitroaniline 0.43 0.024 U
2-Nitrophenol 0.33 0.026 U
3&4-Methylphenol NA 0.038 U
3,3"-Dichlorobenzidine NA 0.026 U
3-Nitroaniline 0.5 0.024 U
4,6-Dinitro-2-Methylphenol NA 0.021 U
4-Bromaphenyl Phenyl Ether NA 0.02 U
4-Chioro-3-Methylphenol 0.24 0.029 U
4-Chicroaniline 0.22 0.024 U
4-Chlerophenyl Phenyt Ether NA 0.019 U
4-Nitroaniline NA 0.022 U
4-Nitrophenol 0.1 0.076 U
Acenaphthene 50 0.022 U
Acenaphthylene 41 0.016 U
Anthracene 50 0.02 U
Benzo{A)Anthracene 0.224 0.021 U
Benzo{A)Pyrene 0.061 0.0t8 U
Benzo(B)Fluorantheng 1.1 0.018 U
Benzo(G.H.Perylene 50 0.03 U
Benzo{K)Fluoranthene 1.1 0.03 U
8is(2-Chloro-1-Methylethy!) Ether NA 0.025 U
Bis{2-Chloroethoxy)Methane NA 0.02 U
Bis{2-Chioroethyl)Ether NA 0.024 U
Bis(2-Ethylhexyl)Phthalate 50 0.045 U
Butyl Benizyl Phthalate 50 0.028 U
Carbazole NA 0.022 U
Chrysene 0.4 0.021 U
Dibenzo{A,H)Anthracene 0.014 0.028 U
Dibenzgfuran 6.2 0.019 U
Diethyl Phthalate 7.1 0.024 U
Dimethyl Phthalate 2 0.018 U
Di-N-Butyl Phthalate 8.1 0.019 U
Flugranthene 50 0.048 U
Fluorens : S0 0.02 U
Hexachlerobenzene 0.41 0.02 U
Hexachlorobutadiene NA 0.025 U
Hexachloracyclopentadiene NA 0.02 U
Hexachloroethane NA 0.021 U
Indeno(1,2,3-cd)Pyrene 3.2 0.043 U
Isophorone 4.4 0.022 U
Naphthalene 13 0.0t9 U
N-Dioctyl Phthalate 50 0.024 UJ
Nitrobenzene 0.2 0.02 U
N-Nitrosodi-N-Propylamine NA 0.022 U
N-Nitrosodiphenylamine NA 0.02 U
a-Cresol 0.1 0.028 U
Pentachloraphenol 1 0.022 U
Phenanthrene 50 0.021 U
Phenol 0.03 0.029 U
Pyrene 50 0.04 U
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APPENDIX A

DELAWARE ENGINEERING
DECEMBER 2003 RIR DATA TABLES
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Moniloring Round 1

Well
MW-15
MW-}D-97
MW.97-18
MW.97-18
MW.97-38
MW-97-48
MW-97-58
MW-97-65
MW-97-75
MW-98-85
MW-98-8D
MW-98-9D
MW-98-10D

MW-18
MW-1D-97
MW-97-18
MW-97-28
MW-47-38
MW-97-48
MW.97-58
MW-97-65
MW.97-78
MW-98-8S
MW-98-8D
MW-98-2D
MW-98-10D

MW-18
MW-1D-97
MW-97-18
MW-$7-28
MW-97-35
MW.97-48
MW-97-58
MW-97-68
MW-97-78
MW-98-85
MW-53-8D
MW-93-9D
MW-9§-10D

MW-15
MW-1D-97
MWw-97-18
MW-97-28
MW.-97.38
MW-97-45
MW.97-58
MW-27-68
MW-97-78
MW-98-85
MW-98-8D
MW-98-9D
MW-.98-10D

Teet
91.81
91.83
91.65
9148
91.95
91.85
91.85
91.74
91.64
91.93
91 .92
91.66
91.53

feet
91.52
91.54
91.29
91.33
91.56
91.51
91.49
91.48
91.46
91.55
91.56
91.31
91.38

feet
90.93
90.96
90.93
91.01

90.9
994
90.89
9.0
91.05
90.91
90.91
50.95
91.04

90.93
90.95
90.92
50.99
50.88
90.93
90.89
91.01
91.05
90.9
90.91
$0.94
N.04

Round 2
feel
91.84
91.85
91.63
91.52
91,98
91,85
91.87
91.73
91.67
92.24
01.96
91.66
91.57

Round 10 Round 11

feet
91.41
91.44
91.23
91.28
91,44
91.42
91.39
91.40
91.40
9147
91.46
91.25
91.31

feel
90.95
90.97
90.98
91.01
90.93
90.95
90.92
91.01
91.05
90.91
50,92
91.00
91.035

91.85
91.86
91.65
91.52
91.99
91.86
91.87
91.74
91.67
92.24
91.97
91.66
91.57

Teble 2A, 28 Water Levels/Water Levels - 12.30,98 (amn)\

Assumed datum of 100 feat AMSL

Groundwater Elevation Data
Former Columbia Cement Company, Inc. Facility

feel
90.97
90.99
90.99
91.21
90.88
90.99
90.95
91.06
91.06
90.97
90.98
91.01
91.05

0.92
0.9
0.73
0.53
1.11
0.93
0.98
0.73
0.62
1.34
1.06
0.72
0.53

TABLE 2A

Freeport, New York

December 30, 1998 Data

Round3 Round 4
{eet Teet
91.85 91.82
91.86 91.86
91.60 91.65
51.51 91.51
91.98 21.99
91.86 91.85
91.86 91.85
91.71 91.73
01,67 91.66
91.98 91.93
91.97 91.97
91.62 91.66
91.56 91.55

Round 12
Feet feet
o134 91.22
91.34 91.23
e1.16 91.07
91.22 91.16
91.31 91.18
91.33 91.21
91.29 9117
91.32 91.26
91.32 91.26
21.4 91.21
9135 9122
91.18 91.10
01.25 91.18

feet
01.03
91.06
91.02
91.03
91.04
91.03
9
91.04
9i.08
91.05
91.04
91.04
91.10

Minimum Maximum Max-Min

Round 5
feet
91.82
91.84
91.60
91.51
01.94
01.83
91.84
91.M
91.66
3192
91.94
91.60
91.52

Teet
91.16
91.17
91.02
91.13
91.11
91.14
1.1
91.19
91.22
91.20
91.16
91.05
91.17

feel
91.07
91.08
51.05
91.05
91.09
91.06
91.05
91.07
91.09
91.08
91.08
91.07
91.11

Round 6

feet

41.79
91.79
9153
91.48
91.91
91.75
91.78
91.65
91.64
41.85
91.89
91.56
91,52

feel
91.06
91.08
90.95
91.08
91.01
91.05
91.1
91.13
91.16
91.05
91.04
90.98
91.12

Teet
91.10
91.11
91.06
91.06

91.1
91.06
91.06
91.07
91.11
91.10
91.08
91.08
91.11

Round 7
feet
91.73
91,74
01.49
9145
91.85
91.73
91.72
91.64
91.59
91.80
91.82
91.51
91.50

feet
90.97
91
90.93
91.03
90.93
91.00
90.92
91.06
91.09
90.96
90.95
90.95
91.08

feet
91.15
91.17
91.10
91.07
91.19
91.1
91.09

91.1
91.15
91.20
91.19
91,12
91.14

Round 8
feet
91.66
91.67
91.43
91.42
91.75
91.66
91.65
91.59
91.56
91.73
91.76
91.46
91.44

Round 13 Round 14 Round 15 Round 16 Round 17

feet
90.96
91.01
90.92
91.01
90.89
90.97
9090
91.03
91.07
90.93
90.93
90.94
91.05

Round 19 Round 20 Round21 Round 22 Reund 23 Round 24 Round 25 Round 26

feet
91.20
91.23
91.14
91.10
9123
91.15
91.14
91.15
91.17
91.22
91.23
91.17
91.16

Round 9
feet
91.59
9i1.62
91.37
91.37
91.66
91.59
91.57
91.54
91.50
91.65
91.66
91.39
91.42

Round 18

feet
%093
90.95
90.93
90.99
90.89
90.93
90.89
91.01
91.06
90.90
90.91
90.95
91.04

714/03



TABLE 2B
Groundwaler Elevation Data
Former Columbia Cement Company, Inc. Facility
Freeport New York
February 16, 1999 Data

‘» Roupd] Round2 Round3 Roundd4 Roeund5 Roondé Round?7 Round8 Round 9
feet feet feel feet feet feet feet feet feet
MW-18 91.62 91.64 91.64 91.66 91.66 91.61 9158 91.5%8 91.49
MW-1D-97 91.65 91.65 91.68 91.69 9169 91.68 91.64 91.58 91.52
MW-97-18 91.43 9143 91.42 91.41 91.40 91.39 91.36 91.32 91.25
MW.97.28 91.34 21.35 91.36 91.35 91.34 91.35 914 91.33 91.29
MW.97-38 .73 91.75 91.77 91.78 91.77 N.74 91.68 91.61 91.53
MW-97-45 91.63 91.65 91.65 91.67 91.67 91.65 91.62 91.58 91.51
MW.-97.58 91.63 91.66 91.66 91.66 91.67 91.65 91.60 91.54 91.47
MW-97-65 91.53 91.54 91.55 91.57 91.57 91.56 91.53 91.51 91.47
MW-97-78 91.50 91.52 91.53 91.54 91.54 91.53 91.52 91.49 91.46
MW.98-85 91.74 91.75 91.77 91.78 91.78 91.75 91.68 91.64 91.57
MW-93.8D 91.72 91.72 91.75 91.75 91.75 91.72 91.64 91.61 91.61
MW-98-9D 91.44 91.44 91.42 91.43 91.4] 91.4] 91.37 91.33 91.26
MW-98-10D 91.36 91.38 91.38 91.3% 91.38 91.37 91.36 91.33 91.29

Round 10 Round i1 Round 12 Round 13 Round 14 Round 15 Round 16 Round 17 Round 18

feet feel feet feet feet feet feet feet feet

MW-15 91.43 91.36 91.26 91.22 91.15 91.08 91.06 91.05 91.06

MW-1D-97 91.47 91.40 91.31 91.24 91.17 91.14 01.08 91.07 91.07

MW-97-18 91.19 91.14 91.09 91.03 90.99 90.96 90.96 90.97 90.97

l MW-97-28 91.25 91.20 91.16 01.12 91.09 91.05 91.05 91.04 91.05

MW-97-38 91.45 91.36 91.25 91.17 91.09 91.01 90.99 91.00 91.060

MW.97-48 91.44 91.38 91.29 91.22 91.15 91.09 91.04 91.04 91.04

MW.97.55 91.41 9134 91.25 91.18 91.131 91.05 91.01 91.01 91.01

' MW.97.68 91.43 91,35 01.32 9126 91.21 91.16 91.13 91.13 91.13

MW.-97.78 91.43 91.37 91.33 91.28 91.24 91.19 91.17 91.17 91.17

MW.-98.88 91.50 91,42 91.33 .25 9]1.18 91.10 91.08 91.08 91.08

MW-98-8D 91.47 91.38 91.29 01.20 01.11 91.04 91.01 91.02 91.01

MW-98.9D 91.20 91.15 91.10 91.04 91.00 90.97 90.98 0.98 90.98

) MW-98.10D 01.25 91.22 91.17 91.13 91.11 91.07 91.06 91.05 91.06
4

Round 19 Round 20 Rouoed 21 Round 22 Round 23 Round 24 Roupd 25 Round 26 Round 27

feet feet feet feet feet feet feet feet feet

MW-18 2111 o1.15 91.21 91.29 91.36 91.42 91.48 91.55 91.57

MW-1D-97 91.15 91.19 91.25 91.30 91.39 91.44 91.50 91.58 91.60

MW-97-18 91.07 91.10 o1.12 91.21 91.24 91.28 91.36 91.38 91.39

l MW.97-28 91.08 91.10 91.15 91,17 91.21 91.22 91.25 9132 91.33

MW.97.38 91.10 91.16 91.23 91,31 91.42 91.49 91.57 91,63 91.68

MW-97-48 91.12 91.16 91,23 01.31 91.38 91.43 91.50 91.56 91.59

MW.-97.55 91.09 91.15 91.30 91.28 91.34 91.43 91.47 $1.55 91.59

l MW-97-6S 91.19 91.21 91.22 61.27 91.33 91.41 91.45 91 .46 91.51

MW-97-78 91.20 91.22 91.26 941.30 91.33 41.39 91.43 91.46 91.49

MW-98-88 91.17 91.21 91.306 91.36 91.55 91.51 91.58 91.65 91.69

MW-98-8D 91,12 21.17 91.25 91.31 91.41 91.45 91.55 21.62 91.65

MW-98-9D 91.08 21.11 91.14 91.22 91.24 91.30 91.35 91.38 91.40

MW.-43-10D 91.10 91.13 91.14 91.20 91,23 91,26 91.31 9135 91.36

Round 28 Round 29 Round 30 Roupd 31 Round 32 Minimum Maximum Max-Min

feet feet Feet feet feet feet feet feet

MW-18 91.61 91.60 91.55 91.57 91.53 91.05 91.66 0.61
MW-1D-97 91.64 91.64 91.58 91.60 91.55 91.07 91.69 0.62
MW-97-18 91.40 91.39 91.38 91.40 91.40 90.96 91.43 0.47
MW-97-28 91.35 91.34 91.32 91.35 91.35 91.04 91.36 032
MW.-97-38 91.70 91.71 01.63 91.67 91.63 90.99 91.78 0.79
MW-97-45 91.62 91.61 91.56 91.58 91.55 91.04 91.67 0.63
MW.97-58 91.62 91.62 91.55 91.61 $1.58 91.01 91.67 0.66
MW.97.68 91.52 91.51 91.46 91.49 91.45 91.13 91.57 0.44
MW-97-78 91.51 91.51 91.46 61.49 91.49 91.37 91.54 0.37
MW.98-88 91.72 91.68 91.65 91.64 91.61 61.08 91.78 0.70
MW.98-8D 91.68 9].68 91.62 91.66 91.62 91.01 91.75 0.74
| — MW.98-9D 91.41 91.39 91.38 91.40 91.41 90.97 91.44 0.47
MW.98-10D 91.36 891.37 91.35 91.35 91.35 91.05 91.39 0.34

Table 24, 2B Water Levels/Water Levels - 02.16.29 (amn}

Assumed datum of 100 teet AMSL 7hala3



l Yable 2C
Summary of Water Table Elevation Data (May 3, 2000)
l S Formet Columbia Cement Company, Inc. Facility
Freeport, Nassau County, New York
l Measuring | Depth to Water Elevation of Depth to Water Elevation of
Peoint During Water Table During Water Table

Well 1.D. | Elevation’ | Low Tide* |During Low Tide?| High Tide® |During High Tide

' MW-15 g7.60 6.57 81.03 5.93 91.67
MW-1D-97 g7.72 6.66 51.06 6.02 91.70

I MW-97-15 g7.22 6.20 81.02 5.70 91.52
MW-97-2S 98.26 7.19 91.07 6.78 91.48
MW-97-3S 28.21 7.16 91.35 6.32 91.82

l MW-97-45 98.46 7.41 91.05 6.76 91.70
MW-97-55 98.33 7.33 91.00 6.62 g91.71
MW-97-65 88.35 722 91.13 6.74 21.81

l MW-97-75 88.37 7.189 81.18 6.78 91.59
MW-28-85 88.71 7.56 © 9115 6.83 91.88

l MW-98-8D 98.49 7.50 90.99 6.71 91.78
MW-98-8D g97.22 6.25 90.97 573 91.49
MW-98-10D 98.46 7.39 91.07 7.02 91.44

' MW-00-11A 97.22 - NM --- NM

- MW-00-12D| 98.20 7.14 91.06 6.46 91.74

Notes:

' Elevations based on a benchmark established by Rust E&l at utility pole F34, assumed site datum = 100.00
' = Measuring point elevation is at marked Top of 2" |.D. PVC.
2 = Low Tide (May 3, 2000 at 3:57 P.M.).

l 3 = High Tide (May 3, 2000 at 10:22 P.M.).

' -



Table 3

| - Summary of Hydraulic Conductivity Test Results
Former Columbia Cement Company, Inc. Facility
Freepori, New York

Test Method
Monitoring Hvorslev Bouwer & Rice
Well I.D, (cm/sec) (ft/day) (cm/sec) {ft/day)
MW-18 6.15E-04 1.74 4.45E-04 1.26
MW-97-13 3.16E-02 89.59 2.32E-02 65.77
MW-97-25 3.03E-02 85.90 2.33E-02 66.06
MW-97-3S 1.36E-02 38.56 1.44E-02 40.82
MW-97-4S 3.96E-02 112.27 2.41E-02 68.32
MW-97-58 2.49E-02 70.59 1.58E-02 44.79
MW-97-65 3.64E-02 103.19 2.64E-02 74.84
MW-97-78 2.24E-02 63.50 2.08E-02 58.97
MW-98-85 7.23E-03 20.50 4.24E-03 12.02
MW-03-138 1.90E-02 53.86 1.12E-02 31.75
MW-1D-97 1.23E-02 34.87 1.02E-02 28.92
MW-98-8D 1.21E-02 34.30 7.47E-03 21.18
MW-98-8D 4.15E-02 117.65 3.62E-02 102.63
MW-98-10D 1.63E-02 46.21 1.08E-02 30.62
MW-00-12D 1.30E-02 36.85 1.37E-02 38.83
~ MW-00-11A 2.12E-02 60.09 1.28E-02 36.28
Min. 6.15E-04 1.74 4. 45E-04 1.26
Max. 4.15E-02 117.65 3.62E-02 102.63
Average 2.15E-02 60.60 1.59E-02 45.19
Geometric Mean 1.61E-02 45.64 1.20E-02 34.02

NOTE:

The application of the Hvorslev method assumes unconfined conditions for ali "S" wells and
"D" wells at the site. Confined conditions are assumed for monitoring well MW-00-11A,; therefore,
the application of the Hvorslev method is considered most appropriate.

-
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Total Organic Carbon Analytical Data Summary

Table 9

Former Columbia Cement Company, Inc. Facility

Freeport, New York

Sampling Dates: December 15, 16, 17, 18, 21, 22 and 23, 1998

TOC Result
Sample ID (mg/Kg)
Fill
BSB-98-7 (8-107) 16,300
MW-98-8D (4-6") 15,700
SB-98-2 (10-13.7) 2,150
5$B-98-3 (18-19.359 6,110
X-1 /5B-98-3 (18-19.35")] 8,200
SB-98-4 (10-12Y 17,600
Tidal Marsh
SB-98-3 (19.35-19.58") 29,800
BSB-98-7 (11.35-13.63" 17,700
MW-98.8D (7.7-8" 13,300
MW-98-9D (6.1-6.5") 15,300
MW-93-10D (9.85-10.2") 4,240
Gravelly Sand
SB-98-4 (14.55-16" 2,640
SB-98-4 (28-30) 551
BSB-98-7 (28-30") 2,700
MW-98-10D (12-14" 891
Gray Clay & Silt
SB-98-2 (34.0-34.5" 2,300
5B-98-3 (35.67-36) 1,310
BSB-98-7 (34.55-36") 3,460
SB-98-4 (35.16-36" 2,200
MW-98-9D (37-38") 1,150
MW-98-10D (37.1-38") 3,100
Transition Samples
*SB-98-2 (15.1-15.67) 3,780
**MW-98-8D (34.75-36") 2,110
***MW-98-9D (12-14") 10,300
Dry Well Sediments
DWSS-08 (0-6") 10,500
DWSS-08 (24-30™) 25,900
X-2 [DWSS-08 (24-30")) 18,500

* Transition from Fill to Gravelly Sand
** Transition from Gravelly Sand to Gray Clay & Silt
*** Transition from Tidal Marsh to Gravelly Sand

Sampling and Analysis Data Phase [ & II

TOC
(%)

1.63
1.57
0.215
0.611
0.82
1.76

2.98
1.77
1.33
1.53
0.424

6.264
0.0551
0.27
0.08%1

0.23
0.131
0.346

0.22
0.115

0.31

0.378
0.211
1.03

1.05
2.59
1.85

7/14/03
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Table 12

Pesticide/PCB Analytical Data Summary - Groundwater
Former Columbia Cement Company, Inc. Facility

- Freeport, New York

Sampling Date: Januoary 4, 1999

Sample 1D MW-18 X3 MW-97-1D MW.98-8S MW-98-8D NYS
Groundwater
Compound (MW-15) Standard
alpha-BHC 0.026 U 0.026 U 0.026 U 0026 U 0.028 U 0.05
beta-BHC 0.026 U 0026 U 0.026 U 0026 U 0.028 U 0.01
delta-BHC 0.026 U 0.026 U 0.026 U 0020 U 0.028 U 0.04
gamma-BHC (Lindane) 0.026 U 0.026 U 0.026 U 0.026 U 0.028 U 0.05
Heptachlor 0.026 U 0.026 U 0.026 U 0.026 U 0.028 U 0.04
Aldrin 0.026 U 0026 U 0.026 U 0026 U 0028 U Non-Detect
Heptachior epoxide 0026 U 0.026 U 0026 U 0.026 U 0.028 U 0.03
Endosulfan 1 0.026 U 0.026 U 0026 U 0.026 U 0.028 U NS
Dieldrin 0.053 U 0.051 U 0.053 U 0052 U 0.057 U 0.004
4,4-DDE 0.053 U 0.051 U 0.053 U 0.052 U 0.057 U 0.2
Endrin 0.053 U 0.051 U 0.053 U 0052 U 0.057 U Non-Detect
Endosulfan 11 0.053 U 0.051 U 0053 U 0052 U 0.057 U NS
4,4'-DDD 0.053U 0.051 U 0.053 U 0.052U 0.057 U 03

l Endosuifan sulfate 0.053 U 0051 U 0.053 U 0052 U 0057 U NS

4,4-DDT 0053 U 0.051 U 0.053 U 0.052 U 0.057 U 0.2
Methoxychlor 026 U 026 U 026U 026U 028U 35
Endrin ketone 0.053 U 0.051 U 0.053 U 0.052 U 0057 U 5

Endrin aldehyde 0.053 U 4.051 U 0053 U 0.052 U 0.057 U 5

% |alpha-Chlordane 0026 U 0.026 U 0.026 U 0.026 U 0.028 U 0.05
gamma-Chlordane 0.026 U 0.026 U 0.026 U 0026 U 0.028 U 0.05
Toxaphene 26U 26U 26U 26U 28U NS
Aroclor-1016 053U 0510 053U 052U 057U 0.09
Aroclor-1221 1U 1U 1u 1U 11U 0.09
Aroclor-1232 053U 051U 053U 0520 057U 0.09
Aroclor-1242 053U 051U 053U 052U 057U 0.09
Aroclor-1248 053U 051U 053U 052U 057U 0.09
Aroclor-1254 053U 051U 053U 052U 057 U 0.09
Aroclor-1260 0.53 U 051U 0.53 U 052U 0.57 U 0.09

All results expressed in ug/L.
U-indicates not detected at or above the listed concentration.
J- indicates estimated concentration below the contract required reporting limit but above the instrument detection limit.

L

Sampling and Analysis Data Phase 1 & II/PESTPCB - GW (amn) 7/14/03




l"ﬁr

\

.

Table 13

Inorganic Analytical Data Summary - Groundwater

Former Columbia Cement Company, Inc. Facility
Freeport, New York

Sampling Date: January 4, 1999

Sample ID MW-15 X-3 MW-97-1D MW-98-85 MW-98-8D NYS
Groundwater

Analyte (MW-18) Standard
Aluminum 176 B 198 B 1430 282 3380
Antimony 159U 159U 159U 159 U 159 U 3
Arsenic 23 B 13B 13U 1.3 U 13U 25
Barium 468 467 703 1540 653 1,000
Beryliium 2U 2V 2U 2u 2U 3GV
Cadmium 19B 1.7 U 1.7U 17U 1.7U 5
Calcium 63,400 63,200 156,000 243,000 37,000
Chromium 27U 41 B 48 B 27U 13.5 50
Coball 32B 44 B 56B 103 B 31 B
Copper 11U 1.1 U 1.1V 1.1 U 123 B 200
Iron 25,900 28,600 12,900 13,400 5,640 300
Lead 1B 18 B 09U goUu 7 25
Magnesiem 13,500 13,500 31,400 34,900 5,380 35,000 GV
Manganese 357 361 306 321 125 300
Mercury 0.38 02U 02U 0.35 0.44 2
Nickel 15 B 196 B 47.4 52.6 1338
Potassium 19,300 19,400 49 500 70,400 6,780
Selenjum 16U 16U 1.6 U 16U 16U 10
Silver 51U 51U 51U 50U s51U 50
Sodium 48,400 48,400 155,000 232,000 35,400 20,000
Thallium 28U 28U 28U 72 B 28U 05 Gv
Vanadium 1.7 U 1.8 B 62 B 1.7 U 194 B
Zinc 247 199 i 48.7 116 2,000
Cyanide 10U 10 U 10 U 10U 10U 200

All results expressed in ug/L.

GV indicates guidance value

Concentration in beld exceeds the groundwater standard

U - indicates not detected at or above the listed concentration

B- indicales estimated concentration below the contract required reporting limit but above the instrument detection limit

7/14/03
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Table 14

Volatile Organic Analytical Data Summary - Soil Gas
Former Columbia Cement Company, Inc. Facility
Freeport, New York

-
Sampling Dates: December 16 and 17, 1998

Sample 1D 5G-04 5G-06 5G-07 SG-X2 SG-11 SG-13 8G-15

Compound

Chloromethane
Bromomethane 10U 10U 1o u 10U 10U 10U RN}

Vinyl Chloride iouU 10U 10U oo 10U 10U wu
Chloroethane 1ov v 10y 10U 16U 10U 10U
Methylene Chloride 10U 10U 1oUuU 10U 10U 10U 10U
Acelone 10U 10U 10U 1ou 10U 10U 10U
Carbon Disulfide 10U ou 10U 10u wou 10U 10U
1,1-Dichloroethene 10U 10U 10U 10U 1wy 10U 10U
1,1-Dichloroethane 10U 10U 1u Iou 10U 10U 10U
1,2-Dichloroethene (rotal) 10U 10U 0y 10ou (R, 10U 10U
Chloroform 10U 10ou 1 u wu wou 10U WU
1,2-Dichloroethane wu tou 10U 10U 10U 10U 10V
2-Butanone 10U 10V nu wu 10U ou QU
1,1,1-Trichloroethane 10U 10U 10U 10U 10U 10U 10uU
Carbon Tetrachloride 10U 1wy ou 10U 1ov iou ou
Bromodichloromethane v 10U 10U 10U 10U v 10U
1,2-Dichloropropane wou 10u 10U 10U 10U 10U 10ou
cis-1,3-Dichloropropene 1ou 0u ou 10U 10U 10U 1nou
Trichloroethene 10U v 10U 10U 10U 1) 10U

l Dibromochloromethane 10 U 10U 10U 10U 10U 10U 10U

10u 10u 10u 1y 10U 10U 10U

1,1,2-Trichloreethane [{{RY 10V ouv ou 2] 10U 10U
Benzene 10U 10U 10U RN, 0u 10U 10U
trans-1,3-Dichloropropene ou 10U 10U 10 U v 10U 10U
Bromoform 10U 100U wou u 10U 10U 10U
4-Methyl-2-Pentanone 10u wu 10U 1m0u 10U 10U ou
W |2-Hexanone 1ou 10U 10U 10U 10U 10U 10U
 Tetrachloroethene 10U 10U 10U 10U 10U 10U 10u
1,1,2,2-Tetrachioroethane 10U 10U 10U 10U 10U 10U 10U
Toluene wou 10u iouv 10u 10U v 10y
Chiorobenzene 10U 10U wu 10U v 10U iou
Ethylbenzene 1y 10U 10U 10 U 1ou 10U wu
Styrene 100 10U 10U ou 10U 10U 10U
Xylene (total) 10 U 10U 104 10 U 10U 10U 10U

All results expressed in mg/m’,
U- indicates not detected at or above the listed concentration
I - indicates estimated concentration below the laboratory reporting limit but above the instrument detection limit

S

Sempling and Analysis Data Phase | & 11/Soil Gas (amn) 114403




Table 14

Volatile Organic Analytical Data Summary - Soil Gas
Former Columbia Cement Company, Inc. Facility
Freeport, New York

-
Sampling Dates: December 16 and 17, 1998

Sample ID S$G-16 5G-17 5G-X1 5G-20 BACK-01 BACK-02
Compound
Chloromethane 10y 10U 10U 10U 10U 10U
Bromomethane 10U ou 10U 10U 00U 10U

Yinyl Chloride 16U ou 10U 10U 10U 10U
10U v iou 10U 10u 1wou

Chloroethane
Methylene Chloride 10U v 10U 10U v ou
Acetone 10U 10U U 10U 10U 10U
Carbon Disulfide v 10U 10y iou 10U 10U
1,1-Dichioroethene 10u iou 10U 10U nou {¢R 1)
1,1-Dichloroethane 17 104 10U 10U 0u 10U
1,2-Dichloroethene (1otal) 10U 10U 10U 10U “1ou 10U
Chloroform 10U 10U 10U 10U 10U ou
1,2-Dichloroethane w0u iou 10 U 10U 10U 10U
2-Bumanone 10U 10U 10U 1ou 10U 10U
1,1,1-Trichloroethane 67 iou u 10U 10u 10U
Carbon Tetrachloride nu 10 u 10U 10U 10U 100
Bromodichloromethane 10U 10U 10U 10U 10U JLIRY)
1,2-Dichloropropane 10ou iov gy 10U 10U nu
cis-1,3-Dichloropropene 10U 10U 10U J[¢RY 10 U oy
Trichloroethene 100 10U iou 10U v 10U
Dibromochloromethane 100 10U 100 0u nou 100
1,1,2-Trichloroethane 10U 10U 10U iou 10U 10U
Benzene 10U 10U 10U 10U 16U 10U
trans-1,3-Dichloropropene 10U 10U 1mnu 10U 10vu 10U
Bromoform 10U 1wy 100U 10U 10 u 10U
4-Methyl-2-Pentanone 100 10U 10U 10U 10U 10U
W |5 Hexanone wu 10U v 10U 10U 10U
Tetrachloroethene 10U 10U 10U 10U 1) 10U
I 1,1,2,2-Tetrachloroethane 10U v 10U 10U 10U 10U
Toluene 10y 10U 10U 10U iou 10U
Chlorobenzene 10U wou U iou 10U 10U
Ethylbenzene wu 10U nu nou 1] 10U
' Styrene 10U 10U 10U 10U 1] 10U
‘ Xylene (total) 10U 10U 10 U 2) 4] 10 U

All results expressed in myms.
U- indicates not detected at or above the listed concentration
3 - indicates estimated concentration below the laboratory reporting limit but above the instrument detection timit
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l Table 15
Soil Gas Analytical Results
| - Former Columbia Cement Company, Inc. Facililty
I Freeport, New York
April 2000

' Parameter SG-1A S5G-2A
1,1,1-Trichloroethane 30.00 240.00

. 1,1,2,2-Tetrachloroethane 6.90 U 6.90 U
1,1,2-Trichloroethane 5.50 U 5.50 U
1,1-Dichloroethane 13.00 51.00

' 1,1-Dichioroethene 4.00 U 4.00 u
1,2,4-Trichlorobenzene 7.40 U 7.40 U
1,2,4-Trimethylbenzene 4.90 u 7.60

l 1,2-Dibromoethane 7.70 u 770 U
1,2-Dichlorobenzene 6.00 U 6.00 U
1,2-Dichloroethane 4.00 U 4.00 U

' 1,2-Dichloropropane 4.60 u 4.60 U
1,3.5-Trimethylbenzene 4.90 U 4.90 u
1,3-Butadiene 2.50 U 2.50 U
1,3-Dichiorobenzene 6.00 u 6.00 U

I 1,4-Dichiorobenzene 6.00 U 6.00 u
1,4-Dioxane 3.60 u 3.60 U
2,2, 4-Trimethylpentane 5.40 U 5.40 u

l 2-Chlorotoiuene 5.20 ] 5.20 U

- 3-Chloropropene 3.10 U 3.10 U

4-Ethyltoluene 4.90 U 4.90 U

l Acetone 510.00 D 340.00 D
Benzene 3.20 U 6.50
Bromodichloromethane 6.70 U 6.70 U

l Bromoethene 4.40 U 4.40 U
Bromoform 10.00 U 10.00 U
Bromomethane 3.90 U 3.90 U

l Carbon Disulfide 3.10 U  6.20
CarbonTetrachloride 6.30 U 6.30 U
Chlorobenzene 4.60 u 4.60 U

l Chloroethane 2.60 U 2.60 u
Chloroform 13.00 4,90 U
Chloromethane 2.10 U 2.10 U
cis-1,2-Dichloroethene 4.00 U 4.00 u

l cis-1,3-Dichloropropene 4.50 u 4.50 u
Cyclohexane 35.00 18.00
Dibromochloromethane 9.90 U 9.90 U

' Dichlorodifluoromethane 4,90 U 4.90 U
Dichlorotetrafluoroethane 7.00 u 7.00 U
Ethylbenzene 4.30 U 4.30 U

l FreonTF 7.70 U 7.70 U
Hexachlorobutadiene 11.00 U 11.00 U
IsopropylAlcohol 2.50 U 2.50 u

' -

SG-3A
710.00
6.90
5.50
50.00
9.90
7.40
5.10
7.70
6.00
4.00
4.80
4.90
2.50
6.00
6.00
3.60
5.40
5.20
3.10
4.90
320.00
5.10
6.70
4.40
10.00
3.90
9.90
6.30
4.60
100.00
4.90
2.10
4.00
4.50
16.00
9.90
4.90
7.00
4.30
7.70
11.00
2.50

cC

DcCccCccccccccoccc

cc ccCccc

cCccc

cCcccccc



Table 15

Soil Gas Analytical Results

Former Columbia Cement Company, Inc. Facililty

Freeport, New York

Aprit 2000
Parameter SG-1A
Methyl Butyl Ketone 4.10
Methyl Ethyl Ketone 33.00
Methyl Isobuty! Ketone 4.10
Methyiene Chloride 30.00
Methyttert-ButylEther 3.60
n-Heptane 4,10
n-Hexane : 94.00
Styrene 4.30
Tetrachloroethene 53.00
Tetrahydrofuran 2.90
Toluene 44.00
trans-1,2-Dichloroethene 4.00
trans-1,3-Dichioropropene 4.50
Trichloroethene 5.40
Trichlerofluoromethane 5.60
VinylChloride 2.60

All values expressed in ug/M®

U

C cC

cCcccc

SG-2A
4.10
33.00
4.10
140.00
3.60
410
54.00
4.30
29.00
2.90
31.00
4.00
4.50
5.40
5.60
2.60

U indicates not detected at or above the listed concentration

D indicates analysis based on diluted sample

855.00000

956.30

u

c

cCcccc

SG-3A
4.10
52.00
4.10
93.00
3.60
4.10
22.00
4.30
16.00
2.90
37.00
4.00
4.50
5.40
5.60
2.60

1446.00

ccC

ccccc Cc C
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Former Columbia Cement Company, Inc., Facility

Table 21

Vegetation Identified in Natural Areas
Within One-Half Mile of the Site

Successional Shrub Field (SSF)

White Birch

Pitch Pine

White Cedar
Ailanthus

Staghorn Sumac
Tartarian Honeysuckle
Arrowwood

Pin Oak

White Poplar
Weeping Willow

Bay Berry

Groundsel tree
Japanese Honeysuckle
Common Reed

Glass Wort

Seaside Golden Rod
Red Raspberry

Poke Weed

SMG: Salt Marsh Grass

Spartina species

Betula papyrifera
Pinus rigida
Chamaccyparis thyoides
Ailanthus altissima
Rhus typhina

Lonicera tatarica
Viburnum dentaturn
Quercus palustris
Populus alba

Salix babylonica
Myrica heterophylla
Baccharis halimifolia
Lonicera Japonica
Phragmities australis
Salicornia europaca
Solidago sempervirens
Rubus strigosus
Phytolacca rigida



Table 22
Former Columbia Cement Co., Inc., Facility

Mammal/Amphibian/Reptile/Fish /Bird Species That Could Potentially

Utilize Habitats Within One-Half Mile Of The Site

COMMON NAME

GENUS AND SPECIES

Mammals

Eastern Cottontail
Star-nosed Mole
Deer Mouse
House Mouse
Meadow Jumping Mouse
House Mouse
Raccoon

Norway Rat
Striped Skunk
Gray Squirrel
Eastern Chipmunk
Eastern Mole
Opossum
Meadow Vole
Muskrat

Sylvilagus floridanus
Condylura cristata
Peromyscus maniculatus
Mus musculus

Zapus hudsonius

Mus musculus

Procyon lotor

Rattus norvegicus
Mephitis mephitis
Sciurus carolinensis
Tamias striatus
Scalopus aquaticus
Didelphis virginiana
Microtus pennsylvanicus
Ondatra zibethicus

Amphibians/Reptiles

Diamondback Terrapin
Bull Frog

Green Frog

Pickerel Frog

Spring Peeper

Brown Snake

Eastern Ribbon Snake

Northern Water Snake

Fis
Blue Fish
Winter Flounder
Fluke
Atlantic Mackerel
Scup
Cunner
Striped Bass
Skates
Atlantic Silversides

h

Malaclemys terrapin
Rana catesbeiana
Rana clamitans

Rana palustris

Hyla crucifer
Storeria dekayi
Thammophis sauritus
Nerodia sipedon

Pomatomus saltatrix
Pleuronectes americanus
Paralichthys dentatus
Scomber scombrus
Stenotomus chrysops
Tautogolabrus adspersus
Morone saxatilis
Rajidae

Menidia menidia



COMMON NAME

Birds
rCcurvus brachyrhvnchos

American Crow
American Goldfinch
American Kestrel
American Robin

Barn Swallow
Black-capped Chickadee
Blue Jay

Brown-headed Cowbird
Buffiehead

Canada Goose
Chimney Swift
Common Erget
Common Goldeneye
Common Grackle
Common Merganser
Common Tern
Cormorant

Eastern Phoebe
European Starling
Glossy Ibis

Great Blue Heron

Great Epret

Greater Scaup

Herring Gulls

Hooded Merganser
House Sparrow
Killdeer

Least Temn

Lesser Scaup

Little Blue Heron
Mailard

Mourning Dove
Northem Cardinal

Old Squaw
Red-winged Blackbird
Rough-winged Swallow
: Snowy Egret
Song Sparrow

Spotted Sandpiper
Yellow- Crowned Night-Heron

GENUS AND SPECIES

Carduelis trustis

Falco sparverius
Turdus migratorius
Hirudo rustica

Parus atricapillus
Cyanocitta cristata
Molothrus ater
Bucephala albeola
Branta canadensis
Chaetura pelagica
Casmerodius albus
Bucepala clanguia americana
Quiscalus guiscula
Mergus merganser americanus
Sterna hirando
Phalacrocorax auritus
Savonis phoebe
Stumus vulgaris
Plegadis falcinellus
Ardea herodias

Ardea alba

Aythya marila mariloides
Larus argentatus
Mergus cucullatus
Passer domesticus
Charadrius vociferus
Sterna antillarum
Avthva affinis

Egretta caerulea

Anas platyrhynchos
Zenaida macroura
Cardinalis cardinalis
Clangula hyemalis
Agelaius phoneniceus
Stelgidoptery ruficollis
Egretta thula
Melospiza melodia
Actitis macularia
Nvctanassa violacea

Invertebrates

Atlantic Horseshoe Crab
Longe finned Squid
Short finned Squid

New England Neptue
Knobbed Whelk
Northern Lobster

Limulus polypemus
Loligo nealei

Illex illecebrosus
Neptuna decemcostata
Busvcon carica
Homarus americanus



COMMON NAME

Northern Seastar
Spider Crab

Northern Quahog

Blue Mussels

Moon Jelly

Acom Bamacles

Common Periwinkles
Common Northern Moon Snail

GENUS AND SPECIES

Asterias vulgaris
Halicarcinus maenas

Mercenaria mercenaria
Mytilus edulis

Aurelia aurita

Balanus eburncus
Littorina littorea
Lunatia heros




APPENDIX B

SOIL BORING LOGS



URS CORPORATION
Soil Boring Log

Location of Boring Joh No; Client: Location:
38546433 BP COLUMBIA CEMENT
ATLANTIC RICHFIELD FREEPORT, NY
Lagged By: ANDREW KCHLBECKER Boring No.:
o See Figure 2 for baring location Driller: ZEBRA ENVIRONMENTAL, INC T-01
Drifling Method: Sheet:
2" GEOPROBE 20of2
Sampling Methad: Drilling
GECOPROBE DIRECT PUSH Start Time  Finish Time
Water Level: ~7 FEET BELOW GRADE 9:57 10:43
Depth of Screen: N/A
Depth of Gravel: N/A Date Date
Depth of Benlonite: N/A 10/6/2004 10/6/2004
£ © Surface Conditions
[=% B a
g | & 3 el -l E| ~| =
= I - - - O 2 =
§1 2 |88 |8 |c|8|%]|2
m c
s 4
48 0.0 Dark brown organic clay with cloth, leather, glass and wood fragments,
18 ) 21 soft, moist {Fill)
0.0 Grey medium to coarse SAND with gravel, medium dense, wet
22 SP
/ 0.0
23
0.0
24
48 0.0 Grey medium to coarse SAND, some gravel, medium dense, wel
24 25
0.0
26
-y 0.0
27
/ 0.0 Grey medium to fine SAND, medium dense, wet
48 28
0.0
18 29 Sp
/ / 0.0
30
/ / 0.0
3t
0.0
2
/ 3 n EOB
33—
a4l NOTES:
/ 35: 1. SAMPLE DEPTH TIME ANALYSIS
|| T-01-16-18 16-18 FBG 10:05 VOC
261 T-01-20-22 20-22 FBG 10:15 vQC
/ B T-01-24-26 24-26 FBG 10:25 VOC
37| T-01-28-30 28-30 FBG 10:35 VOC
/ / 38—
/ | 2. EVIDENCE OF CONTAMINATION
30/ ODOR: None
/ || STAINING: None
o 40—
|| 3. DEPTH OF BORING - 32 FEET BELOW GROQUND SURFACE




URS CORPORATION

Soil Boring Log

ILocation of Boring Job No.: Client: Location:
38546433 BP COLUMBIA CEMENT
ATLANTIC RICHFIELD FREEPQORT, NY
Logged By: ANDREW KOHLBECKER Baring No.:
See Figure 2 for boring location Driller:  ZEBRA ENVIRONMENTAL, INC T-02
Driiling Method: Sheet:
2" GEOPROBE 10f2
Sampling Method: Drilling
GEOPROBE DIRECT PUSH Start Time  Finish Time
Water Level: ~7 FEET BELOW GRADE 10:49 11:36
Depth of Screen: N/A
Depth of Gravet: N/A Date Date
Depth of Bentonite: NIA 10/6/2004 | 10/6/2004
£ 3 @ Surface Condilions
® > 2 © a
| © © el flels
= 3 2 S| g] e €| & |[CRUSHED GRAVEL FILL
o« = [=] — [%:} .“C_ @)
= % a4 o [m) 2 % =
g £ w gl |2|0o|a
- § | @ 2
& £ <
| Advanced boring through backfill to 12°,
1 b
2 -
|| Crushed stone backfill
/ "0
4 |-
| |FILL
/ "]
& |
7 Y
/ g
/ L
/ )=
/ / C
12 n
48 0.0 Biack CLAY, some sand, gravel and debris (wood fragments, broken glass,
36 ) 13 anf brick), soft, moist.
/ 0.0
14
0.0 FILL
15
0.0
16 - - - -
48 0.5 Black organic CLAY with debris {wood, glass and plastic),
24 ) soft, wet
17
0.5
18
19
20




URS CORPORATION

Soil Boring Log

Location of Boring Job No.: Client: Location:
38546433 8P COLUMBIA CEMENT
ATLANTIC RICHFIELD FREEPORT, NY
Logged By: ANDREW KOHLBECKER Boring No.:
See Figure 2 for boring location Driler:  ZEBRA ENVIRONMENTAL, INC T-02
Driling Method: Sheet:
2" GEOPROBE 20t 2
Sampling Method: Drilling
GEOPROBE DIRECT PUSH Start Time  Finish Time
Water Level: ~7 FEET BELOW GRADE 10:49 11:36
Depth of Screen: N/A
Depth of Gravel: N/A Date Date
Depth of Bentonite: N/A 10/6/2004 10/6/2004
S S g ::E: g @; E % Surface Conditions
& 2z P 8 =2 = S iﬁ
o [=% > 2 a =
E E £ g o [ a B
& B £ = N
48 0.0 Black medium to coarse SAND with fine gravel, medium dense, wet
24 ’
21 sp
0.0
22 - n n
ag Grading with slight odor
23
0.0
24 n - - -
48 0.0 Light grey medium to coarse SAND with fine gravel, loose, wet
36 25
/ 0.0
26
/ 0.0 SP
) 27 Grey medium to fine SAND, medium dense, wet
0.0
28
48 0.0 Grey medium to fine micaeous SAND, dense, wet
29
/ 0.0
30
/ 0.0 sP
1
0.0 3 Grey medium to coarse SAND, some medium rounded gravel, dense, wet
32 e
/ / | |ECB
/ =
341 NOTES:
/ a5 : 1. SAMPLE DEPTH TIME ANALYSIS
| T-02-16-18 16-18 11:05 VOC
36k T-02-20-22 20-22 11:15 VOC
/ || T-02-24-26 24-26 11:25 VOC
37| T-02-28-30 28-30 11:35 VvOC
/ 38—
/ | | 2. EVIDENCE OF CONTAMINATION
ag| | ODOR: 22-23fbg
- STAINING: None
40—
0 | | 3. DEPTH OF BORING - 32 FEET BELOW GROUND SURFACE




URS CORPORATION

Soil Boring Log

ILocation of Boring Joh No.: Client: Location:
38546433 BP COLUMBIA CEMENT
ATLANTIC RICHFIELD FREEPORT, NY
Logged By: ANDREW KOHLBECKER Boring Na.:
See Figure 2 for boring location Driler  ZEBRA ENVIRONMENTAL, INC T-03
Drilling Methad: Sheet:
2" GECPROBE 10f2
Sampling Method: Drilling
GEOPROBE DIRECT PUSH Start Time  Finish Time
Waler Level: ~7 FEET BELOW GRADE 1147 1227
Depth of Screen: N/A
Depth of Gravel: N/A Date Date
Depth of Bentonite: N/A 10/6/2004 | 10/6/2007

Surface Conditions

E=S 3 'y
o & 3 & e
g | o v ||l &zl s
p 5 = E g | @ = & ICRUSHED GRAVEL FILL
5 Z ] = T £ U]
g 3 s 9 1lol&]3%}|3
- I - I - R I
w E = m c
3 2 <
|| Advanced boring through backfill to 12"
4 —
2
B Crushed stone backfill
/ =
‘e
5
6 —
LY
/ T
/ / 10}
111
/ 48 0.0 12 Black organic CLAY with debris (broken glass, wood and concrete
. 30 i 13 fragments) moist (Fill)
0.0
14
0.0 FILL
15 - - -
/ 12 Grading with medium sand
16
48 Black organic clay with debris {broken glass, brick fragments and plant
42 - -
12 17 mater), medium stiff, moist {Fill)
4.2
18
/ 42
19
/ 4.2
20




URS CORPORATION

Soil Boring Log

YLocation of Boring Job Na.: Client; Location:
38546433 BP COLUMBIA CEMENT
ATLANTIC RICHFIELD FREEPORT, NY
Logged By: ANDREW KOHLBECKER Boring No.:
See Figure 2 for boring tocation Driler;  ZEBRA ENVIRONMENTAL, INC T-03
Drilling Methad: Sheet:
2" GEGPROBE 20f2
Sampling Method: Drifling
GEOPRQOBE DIRECT PUSH Start Time  Finish Time
Water Level: ~7 FEET BELOW GRADE +1:47 1227
Depth of Screen: N/A
Depth of Gravel: N/A Date Date
Depth of Bentonile: N/A 10672004 10/6/2007

E S 2 % = ‘E‘: = < Surface Conditions
= =] o [=8 o = o
2 2 n 3] &l £ | s a
E £ 2 z o | & g | =
5| 8 | 8 |&|c]s]8]3
48 Black organic CLAY, soft, moist
0.0
36 21 CH
1.2 Gading with organic odor, oily residue on Macrocore
22
0.4 Dark brown medium SAND with peat, trace fine gravel, wet
23
0.4 sP
24
48 0.2 Light grey medium to coarse SAND with fine gravel, medium dense, wet
44 25
/ 0.2
26
0.2
0.2 z Grey fine to medium SAND, medium dense, wet
48 28
48 0.0
/ 29
0.0
a0 SP
/ 0.0
31
0.0
32
| |EOB
33
34} NOTES:
/ a5l 1. SAMPLE DEPTH TIME___ ANALYSIS
| T-03-16-18 16-18 11:55 VOC
361 T-03-20-22 20-22 12:05 VOC
| | T-03-24-26 24-26 12:15 vOC_
37} T-03-28-30 28-30 12:25 VOC
38—
|| 2. EVIDENCE OF CONTAMINATION
30 QDOR: 21-22 fhyg
|| STAINING: 21-22 fbg
40
| | 3. DEPTH OF BORING - 32 FEET BELOW GROUND SURFACE




URS CORPORATION

Soil Boring Log

ILocation of Boring Job No.: Client: Location:
38546433 BP COLUMBIA CEMENT
ATLANTIC RICHFIELD FREEPORT, NY
Logged By: ANDREW KOHLBECKER Boring No.:
See Figure 2 for boring locatian Driler;:  ZEBRA ENVIRONMENTAL, ING T-04
Drilling Method: Sheet:
2" GEOPROBE 10f2
Sampling Methed: Drilling
GEOPROBE DIRECT PUSH Start Time  Finish Time
Water Level: ~7 FEET BELOW GRADE 12:45 13:28
Depth of Screen: N/A
Depth of Gravet: NiA Date Date
Depth of Bentonite: N/A 10/6/2004 | 10/6/2004
£ z o Surface Conditions
o g g o =3
2| o 4 || &l sl s%
. < > 5 g | @ = & |[CRUSHED GRAVEL FILL
a = [=] — [ -.‘E- &)
s | 3 5 Slalg| &=
sl ej g |2le|5|°]|°
%) E = o [
3 2 <
| Advanced boring through backfill to 12'.
1 1
2 -
| Crushed stone backfill
3 -
4 +—
| |FILL
5 |
6 —
7 4
8 |
/ "0
/ 10—
/ )=
12 - - —
48 0.0 SC |Dark greyish brown medium to coarse SAND with fine gravel,
30 ' 13 medium dense, wet
0.0 Dark brown silty fine to medium SAND with debris (wood, glass, plastic),
’ odor noted, loose, wet
14 SM
0.0
15
0.0
16 n - -
48 7.5 Dark brown silty fine to medium SAND with debris, loose, wet
42 )
17 - - n n n
/ 5.2 Dark brown silty fine to medium SAND with landfill debris, loose, wet
18 - - -
21 Dark brown organic CLAY with plant matier, soft, moist
’ 19 OH/
0.2 PT
20




URS CORPORATION

Soil Boring Log

Location of Boring Job No.: Client: Location:
38546433 BP COLUMBIA CEMENT
ATLANTIC RICHFIELD FREEPORT, NY
Logged By: ANDREW KOHLBECKER Boring No.:
See Figure 2 for boring location Driller:  ZEBRA ENVIRONMENTAL, INC T-04
Drilling Method: Sheet:
2" GEQPROBE 2of2
Sampling Method: Drilling
GEOPROBE DIRECT PUSH Starl Time  Finish Time
Water Level: ~7 FEET BELOW GRADE 12:45 13:28
Depth of Screen: N/A
Depth of Gravel: N/A Date Date
Depih of Bentonite: N/A 10/6/2004 | 10/6/2004
s < = E = Pt — « |Surface Conditions
- z = 5 £ I = =
5| o S| 8|8 <c|é&
g g 2 : |lo| 5| 8|3
g 8 1 8 1a|e|g]8]3
48 Dark brown organic CLAY, 6" of peat, soft, moist
44 0.0 OH/
21
0.0 PT
0.0 2 Light grey medium to coarse SAND with fine gravel, medium dense, wet
23
0.0 o4 SP
48
0.0
48 25
0.0
26 - -
0.0 Grey medium to fine SAND, dense, wet
27
0.0
/ 48 0.0 ?
48 )
29
0.0 SP
30
/ 0.0
K
0.0
% Tece
33—
a4 | NOTES:
/ 35: 1. SAMPLE DEPTH TIME ANALYSIS
| | T-04-16-18 16-18 13:00 vOC
361 T-04-20-22 20-22 13:10 vOC
| T-04-24-26 24-26 13:20 vOC
/ 37 T-04-28-30 28-30 13:30 VOC
/ / 28|
| | 2. EVIDENCE OF CONTAMINATION
/ 39| ODOR: 13-16 tbg
| STAINING: None
40: 3. DEPTH OF BORING - 32 FEET BELOW GRQOUND SURFACE




URS CORPORATION

Soil Boring Log

Location of Boring Job No.: Client: Location:
38646433 BP COLUMBIA CEMENT
ATLANTIC RICHFIELD FREEPDORT, NY
Logged By: ANDREW KOHLBECKER Boring No.:
See Figure 2 for boring location Driler:  ZEBRA ENVIRONMENTAL, INC T-05
Drilling Method: Sheet:
2" GEOPROEBE 102
Sampling Method: Drilling
GEOPROBE DIRECT PUSH Start Time  Finish Time
Waler Level: ~7 FEET BELOW GRADE 13:38 14:20
Depth of Screen: N/A
Depth of Gravel: N/A Date Date .
Depth of Bentonite: N/A 10/6/2004 | 10/6/2004
£ 3 o Surface Conditions
© & 2 o a
S| o @ |l §|lz]|s
v | 3 2 S| 5|2 | & [CcRUSHED GRAVEL FILL
= 3 = S lal|ff%]z
& = 2 R R R
(%] E = o c
53 | 8 <
] Advanced boring through backfill to 12,
1
2 — -
|| Crushed stone backfill
31—
4 M
5 | FILL
/ '
/ ’ )
8
g —
/ "H
/ / 11—
12 e
48 0.0 Black PEAT with fine sand, some gravel, wood fragments,
36 ) 13 FILL |soft, maist {Fill)
0.0
14
0.0
15
0.0
16 - -
48 0.0 Black to dark brown sandy fine to medium GRAVEL
30 17 GP
0.0
18 - —
0.0 Brown medium to coarse SAND with fine rounded gravel, loose, wet
19 SP
0.0
20




URS CORPORATION

Soil Boring Log

Location of Boring Job No . Client: Location:
38546433 BP COLUMBIA CEMENT
ATLANTIC RICHFIELD FREEPORT, NY
Logged By: ANDREW KOHLBECKER Boring No.:
See Figure 2 for boring location Driller:  ZEBRA ENVIRONMENTAL, INC T-05
Dritling Method: Sheet:
2" GEOPROBE 2of2
Sampling Method: Drilling
GEOPROBE DIRECT PUSH Start Time  Finish Tirme
Waler Level: ~7 FEET BELOW GRADE 13:38 14:20
Depth of Screen: N/A
Depth of Grave!: N/A Date Date
Depth of Bentonite: NIA 10/6/2004 | 10672004
= 3 o Surface Conditions
2| & -2 I R - B (R
el ~ Tt | E]l8i€]|%
gl 2| &8 22852
E|l =& o NENEE -
& £ 2 2 g
& £ <
48 0.0 Light gray to brown medium to coarse SAND with fine gravel, medium
30 ) 21 dense, wet
0.0 SP
22
0.0
23 Light dy GRAVEL, wet
0.0 op Light gray sandy , We
48 0.0 24 Light gray coarse SAND and fine to medium GRAVEL, wet
36 )
25
0.0 Sp . :
26 Gray fine to medium SAND, well sorted, medium dense, wet
0.0
27
0.0
48 0.0 28 Gray fine to medium SAND, well sorted, medium dense, wet
24 20 op
0.0
30
0.0
31
0.0
/ 32 | [ECB
33
34| NOTES:
35: 1. SAMPLE DEPTH TIME ANALYSIS
N T-05-16-18 16-18 13:50 vOC
/ 35| T-05-20-22 20-22 14:00 vOC
|| T-05-24-26 24-26 14:10 VOC
37| T-05-28-30 28-30 14:20 VOC
381
| 2. EVIDENCE QF CONTAMINATION
30| ODOR: None
/ | STAINING: None
40: 3. DEPTH OF BORING - 32 FEET BELOW GROUND SURFACE




URS CORPORATION

Soil Boring Log

Location of Baring Joh No.: Client: Location:
38546433 BP COLUMEBIA CEMENT CO.
REMEDIATION MANAGEMENT |FREEPORT, NY
Logged By: ANDREW KOHLBECKER Boring No.:
See Figure 2 for baring location Drlle:  ZEBRA ENVIRONMENTAL, ING T-06
Drilling Methad: Sheet:
2" GEOPRUBE 1 of 2
Sampling Method: Drilling
GEOPROBE DIRECT PUSH Start Time  Finish Time
Water Level: ~7 FEET BELOW GRADE 14:35 15:30
Depih of Screen: N/
Depth of Gravei: NIA Date Date
Depth of Bentonite: N/A 10/6/2004 | 10/6/2004

Surface Conditions

= 3 ©
@ & 8 o B
& a o« = 3 E -~ | g
'UZJ S = § s | @ E g CRUSHED GRAVEL FILL
S| 2158 1|85 3
sl 2| 8 |&f=|5|°|°
3 g | ° <
|| Advanced boring through backfill to 12",
1
2 H -
|| Crushed stone backfill
3 -—
4 s
5 | FILL
6 | —
LY
g —
/ "0
/ C
12
48 0.0 Dark brown coarse SAND and GRAVEL, medium dense, wet
36 ) GP
13
0.0
14
0.0
15
/ 0.0
16 -
48 0.0 Brown coarse SAND, medium dense, wet
36 ] 17 Sp
0.0
18 n -
/ 0.0 Brown medium to fine SAND
19
0.0
20




URS CORPORATION

Soil Boring Log

Location of Boring Job Ne.: Client: Location:
38546433 BP COLUMBIA CEMENT CO,
REMEDIATION MANAGEMENT [FREEPORT, NY
Logged By: ANDREW KOHLBECKER Boring No.:
See Figure 2 for boring location Driller:  ZEBRA ENVIRONMENTAL, INC T-06
Drilling Method: Sheet:
2" GEOPROBE 2af 2
Sampling Method: Drilling
GEOPROBE DIRECT PUSH Start Time  Finish Time
Water Level: -7 FEET BELOW GRADE 14:35 15:30
Depth of Screen: N/A
Depth of Gravel: N/A Date Date
Depth of Bentonite: NiA 10/6/2004 10/6/2004

Surface Conditions

= : = =] o] <
12 a |5 |Els|S|¢
sl e | 81 Sial2|%8]|2
£ E £ 3 a € o | B
3 & £ g || <] 2 |=»
48 Light gray gravelly SAND, medium dense, wet
0.0
34 21 SpP
0.0
22
0.0
23
0.0
4
48 0.0 2 Light gray to medium coarse SAND with some gravel, medium dense, wet
30 ' 25
0.0
26
0.0
27
0.0 28 Gray medium to fine SAND, dense, wet
48
0.0 SP
29
0.0
30
0.0
3
/ 0.0
32
| [EOB
33+
aal NOTES:
/ 16 ] 1 SAMPLE DEPTH TIME ANALYSIS
/ ] T-06-16-18 16-18 14:50 vVOC
360 T-06-20-22 20-22 15:05 VOC
[ T-06-24-26 24-26 15:15 vVOC
374 T-06-28-30 28-30 15:30 VOC
/ B : 2 EVIDENCE OF CONTAMINATION
agl | ODOR: None
| STAINING: None
- 3 DEPTH OF BORING - 32 FEET BELOW GROUND SURFAGE




URS CORPORATION

Soil Boring Log

TLocation of Boring Job No.: Client: Location:
BP COLUMBIA CEMENT
38546433 ATLANTIC RICHFIELD FREEPQORT, NY
Logged By: ANDREW KOHLBECKER Boning No.:
See Figure 2 for boring location Driler:  ZEBRA ENVIRONMENTAL, INC T-07
Drilling Method: Sheet:
2" GEOPROBE 1of2
Sampling Method: Drilling
GEOPROBE DIRECT PUSH Start Time  Finish Time
Water Level: ~7 FEET BELOW GRADE B:25 9:25
Depth of Screen: N/A
Depth of Gravel: N/A Date Dale
Depth of Bentonite: N/A 10/7/2004 [ 10/7/2004

£ 2 m Surface Conditions
o H -
2| 8 ¢ | 22| E|=]s
5l s 2 | Eielé|sld
2| 2 s | S|z |81%8 |2
El & % $ | s | 2| d | & |CRUSHED GRAVEL FILL
| Advanced boring through backfill to 12"
1 b=
2 -
|| Crushed stone backfill
3
4 —
5 |_JFILL
6 o=t
Ly
? 8 }—
/ T
/ 10
/ 11—
12 - - -
48 0.0 Gray organic clay with plant matter, soft, moist, odor
24 ’ 13 oL/
0.0 PT
14
/ 13 SC |Dark brown to black gravelly sand with black organic sitly caly,
) 15 loose, wet
01
16
48 0.0 Brown SAND with medium to fine rounded gravel, loose, wet
30 17
/ 0.0 SC¢
18
/ 0.0
19
/ / 0.0 Brown fine to coarse SAND, well sorted, wet
20




URS CORPORATION
Soil Boring Log

[Cocation of Boring Jab No.: Client: Location:
BP COLUMEBIA CEMENT
38546433 ATLANTIC RICHFIELD FREEFORT, NY
Logged By: ANDREW KOHLBEGKER Boring No.:
See Figure 2 for boring location Driler:  ZEBRA ENVIRONMENTAL, INC T-07
Drilling Method: Sheet:
2" GEOPROBE 2of 2
Sampling Method: Drilling
GEOFPROBE DIRECT PUSH Start Time  Finish Time
Water Level: ~7 FEET BELOW GRADE 8:25 9:25
Depth of Screen: N/A
Depth of Gravel: N/A Date Date
Depth of Bentonite: N/A 10/7/2004 104712004
'_g E e % g @ = £ Surface Conditions
[ (8] [ Q 3 ~= o
- @ @ a3 a = = 1G]
= [=3 5] o Ea a =
E £ 5 E|I2|21&13
& & £ & | T ] < &
48 0.0 Brown to gray gravelly SAND, medium dense, wet
6 ;
21
0.0 sc
22
/ 0.0
23
0.0
24
48 0.0 Light gray SAND, some rounded gravel, medium dense, wet
24 25
0.0
26 SC
0.0
27
0.0
28
48 0.1 Gray fine to medium SAND, well sorted, dense, wet
24 . 29
/ 0.1 Se
30
/ 0.1
31
0.1
32
L _|EOB
/ “E
34 NOTES:
/ / a5 1 SAMPLE DEPTH TIME ___ ANALYSIS
|| T-07-16-18 16-18 8:45 vOC
36| T-07-20-22 20-22 9:00 VOC
/ N T-07-24-26 24-26 9:10 VOC
37| T-07-28-30 28-30 9:25 vOoC
/ 38—
/ || 2 EVIDENCE OF CONTAMINATION
39| ODOR: MNone
|| STAINING: None
40 —
|| 3 DEPTH OF BORING - 32 FEET BELOW GROUND SURFACE




URS CORPORATION

Soil Boring Log

t ocation of Boring Job No - Client: Location:
BP COLUMBIA CEMENT
38646433 ATLANTIC RICHFIELD FREEPORT, NY
Logged By: ANDREW KOHLBECKER Boring No.:
See Figure 2 for boring iocation Driler:  ZEBRA ENVIRONMENTAL, INC T-08

Drilling Method: Sheet:

2" GEOPROBE 1of2
Sampling Method: Diribling

GEOPROBE DIRECT PUSH Start Time  Finish Time
Water Level: ~7 FEET BELOW GRADE 9:30 10:10
Depth of Screen: N/A
Depth of Gravel: N/A Date Date
Depth of Bentonile: N/A 10/7/2004 | 10/7/2004

£ 3 @ Surface Conditicns
@ g 2 o =
I I I B - B
5 g 2 3 2| % £ G
a Ia} Q o 2 = =
g = @ z |a ! 3| & | § ICRUSHED GRAVEL FILL
- £ | @ g
77} i
| ] Advanced boring through backfill to 12'.
/ C
2 — -
|| Crushed stone backfill
3 —
4 4
5| FILL
6
/ ’ !
/ T
/ =
/ / 10
/ / C
12 - - -
48 0.0 Crange coarse to fine SAND, some silt, loose, wet {Fill)
24 ’
13
0.0 FILL
14
56.6
15
120 Gray organic CLAY, medium stiff, moist
16
48 ; 0.0 OH
17
/ 148
18
/ 0.5 . .
19 Brown - reddish brown gravelly SAND, medium dense, wet
/ 0.5 Sw
20




URS CORPORATION
Soil Boring Log

Location of Boring Job No: Client: Location:
BP COLUMBIA CEMENT
38546433 ATLANTIC RICHFIELD FREEFPORT, NY
Logged By ANDREW KOHLBECKER Boring No.:
See Figure 2 for boring location Driller:  ZEBRA ENVIRONMENTAL, INC T-08
Drifling Method: Sheet:
2" GEOPROBE 2of2
Sampling Method: Drilling
GEOPROBE DIRECT PUSH Start Time  Finish Time
Water Level: ~7 FEET BELOW GRADE 3:30 10:50
Depih of Screen: N/A
Depth of Gravel: NiA Date Date
Depth of Bentonite: N/A 10/7/2004 10/7/2004
= 7 = o -
2 5 é .{; E 2 g _§ Surface Cenditions
k] 2 p” S|lelgl=]es
e | g £ : 1ol 2| B3
sl § | 8 8| £]&]3
48 06 Brown/reddish brown gravelly SAND, medium dense, wet
30 ) 21
0.6 SwW
22
/ ' 06
23 - - -
06 Grades into a light gray medium to coarse SAND
24
48 06
24 25
0.6
26
0.6
27 -
0.9 GP |Light gray sandy GRAVEL, wet
48 0.0 = Gray coarse to medium SAND with fine gravel, wet
24 29
0.0 SwW
30
0.7
Kk
0.9
/ NN
33—
/ 14| NOTES:
/ / 35 B 1 SAMPLE DEPTH TIME ANALYSIS
T-08-14-15 14-15 9:35 vOC
36 : T-08-16-18 16-18 9:45 vOC
T-08-20-22 20-22 9:50 VOC
/ 37 ____ T-08-24-26 24-26 10:00 VQC
/ | | T-08-28-30 28-30 10:10 VOC
38 ____ 2 EVIDENCE OF CONTAMINATION
30} ODOR: None
/ n STAINING: None
40 3 DEPTH OF BORING - 32 FEET BELOW GROUND SURFACE




URS CORPORATION

Soil Boring Log

Location of Boring Job No.: Client: Location:
BP COLUMBIA CEMENT
38546433 ATLANTIC RICHFIELD FREEPORT, NY
Logged By: ANDREW KOHLBECKER Boring No.:
See Figure 2 for boring location Driller: 7EBRA ENVIRONMENTAL . INC T-09
Drilling Method: Sheet:
2" GEOPROBE iof2
Sampling Methogd: Drilling
GEOPROBE DIRECT PUSH Starl Time  Finish Time
Water Level: ~7 FEET BELOW GRADE 10:35 11:15
Depth of Screen: N/A
Depth of Gravel: N/A Date Date
Depth of Bentonite: N/A 10/7/2004 { 10/7/2004
£ 3 o Surface Conditions
s | 5| 8 |¢® g
® = = - £
- = S N A A
a z a O o °© a =
3 2 P : |5 | 2| & | & |CRUSHED GRAVEL FILL
0 E o
8| &8 |°® <
/ || Advanced boring through backfill to 12'.
1 —
2
|| Crushed stone backfill
/ g
4 |—
5] FILL
5
7 4
8 —
/ B
g |-
10
11+
12 - - -
48 0.4 Orange medium to fine SAND, some silt, loose, wet
30 ' 13
0.4 SM
14
0.4
15
0.9 - - - -
16 Light brown medium to fine SAND, some silt, loose, wet
48 1.9 Qrganic gray clay
24 17 ocC
1.9
18
1.9 - —
19 Sandy GRAVEL with dark gray organic silty clay
05 GC

20




URS CORPORATION
Soil Boring Log

ILocation of Baring Job No.: Client: Location:
BP COLUMBIA CEMENT
38546433 ATLANTIC RICHFIELD FREEPORT, NY
Logged By: ANDREW KOHLBECKER Boring No.:
See Figure 2 for boring location Driller:  ZEBRA ENVIRONMENTAL, INC T-09
Driling Method: Sheet:
2" GEOPROBE 20f 2
Sampling Method: Drilling
GEOPROBE DIRECT PUSH Start Time  Finish Time
Water Level: -7 FEET BELOW GRADE 10:35 11:15
Depth of Screen: NiA
Depth of Gravel: N/A Date Date
Depth of Bentonite: N/A 10/7/2004 | 10/7/2004
= : — o —
l? g g .g ,g.. % g % Surface Conditions
@ & o [] =0 = £ o
g g 2 z la |51 &1 =
g1 & | £ |a & |x|O ]9
48 0.3 Sandy GRAVEL with dark gray organic silty clay
30 ’ GC
21
0.3
22
0.3 - - -
23 Brown medium to fine SAND, medium dense, wet
0.2 SP
24
48 0.2 Gray gravelly SAND, wet
30 25
/ 0.2
26
0.2
27
o] 0.2
48 0.2 28 Gray coarse to medium SAND, trace fine gravel, dense, wet
24 i
29
/ 0.2
30
/ 0.2
3
02 32 (Gray fine to medium sand, dense (starting at 31.75 fbg)
/ | _|EOB
331
4| NOTES:
/ 35 : 1 SAMPLE DEPTH TIME ANALYSIS
|| T-09-16-18 16-18 10:50 VvOC
36| T-09-20-22 20-22 10:55 vOC
| | T-00-24-26 24-26 11:05 vOC
a7l T-09-28-30 28-30 11:15 VOC
/ 38
/ | 2 EVIDENCE OF CONTAMINATION
20| ODOR: None
/ [ | STAINING: None
] 3 DEPTH OF BORING - 32 FEET BELOW GROUND SURFACE




URS CORPORATION
Soil Boring Log

Location of Baring Job No.: Client; Location:
BP COLUMBIA CEMENT
38546433 ATLANTIC RICHFIELD FREEPORT, NY
Logged By: ANDREW KOHLBECKER Boring No.:
See Figure 2 for boring location Driler.  ZEBRA ENVIRONMENTAL., ING T-10
Dritling Method: Sheet:
2" GEOPROBE 10f2
Sampling Method: Drilling
GEOPROBE DIRECT PUSH Start Time  Finish Time
Water Level: ~7 FEET BELOW GRADE 11:25 11:55
Deplh of Screen: N/A
Depth of Gravel: NIA Date Date
Deplh of Bentonite: N/A 10/7/2004 101772004
£ @ Surface Conditions
=9 z =
g8 & el |l E| o <
ol B E i 8| e|E
& 2 & = T £ a
g ) Q £ 3 B
E & S a = a & |CRUSHED GRAVEL FILL
a E & g
& <

Advanced boring through backfill to 12"

A\

Crushed stone backfill

\ \ Inches Driv. / Recov
| 1

FILL

1

L
e o
L
e

48 0.2 12 Brown medium to coarse SAND, some gravel, trace clay, looose, wet
40 ’
0.3 13 Orange medium to coarse SAND, some silt, trace gravel (fill)
' FILL
14
/ 0.3
/ 0.2 15 Grey SAND with layer of organic gray organic clay,
' 16 with debris {glass) at 16 ft {Fill}
48 36 Gray organic CLAY with debris (glass) and leaves, loose, wet (Fil})
30 ) 17| OL |Gray organic CLAY, soft, moist
3.6
18
/ 0.3 - —
19 Gravelly SAND with dark brown organic silty clay, wel
0.3 SP/
OL

20




URS CORPORATION

Soil Boring Log

[Lacation of Baring Job No.. Client: Lacation:
BP COLUMBIA CEMENT
38546433 ATLANTIC RICHFIELD FREEPQRT, NY
Lagged By: ANDREW KOHLBECKER Boring No.:
See Figure 2 for boring location Driller:  ZEBRA ENVIRONMENTAL, INC T-10

Drilling Method: Sheet:

2" GEOPROBE 2of2
Sampling Method: Drilling

GEOPROBE DIRECT PUSH Start Time  Finish Time
Water Level: ~7 FEET BELOW GRADE 11:25 11:55
Depth of Screen: MNIA
Depth of Gravek: N/A Date Date
Depth of Bentonile: N/A, 1017/2004 | 10/7/2004

& ; = —_ i —_ Surface Conditions
Sl 215 | slElE{ElE
ste | £ (S(alz|8]2
gl a | & |g|cjf]d]3
48 0.2 Gravelly SAND with dark brown organic silty clay, wet
30 ' SP/
21
0.2 oL
22
0.3 Brown medium to coarse SAND with dark brown organic silty clay, wet
23
/ / 0.3 SP
24
48 0.3 Brown SAND and rounded fine GRAVEL {1/4-1/2" dia)
24 '
25
0.3
26
0.3
27
0.3
28
/ 48 0.0 Light gray medium to coarse SAND, some rounded fine gravel, wet
30 29
0.0 SP
30
/ 0.4
31
086
32
/ | JEOB
33
/ ul| [NOTES:
35 : 1 SAMPLE DEPTH TIME ANALYSIS
L] T-10-16-18 16-18 11:30 VOC
36 T-10-20-22 20-22 11:40 vOC
| T-10-24-26 24-26 11:45 VOC
37| T-10-28-30 31-32 11:55 VOC
/ 38—
|| 2 EVIDENCE OF CONTAMINATION
39| ODOR: None
/ B STAINING: None
40—
0__ 3 DEPTH OF BORING - 32 FEET BELOW GROUND SURFACE




URS CORPORATION

Soil Boring Log

Location of Boring Jab No.: Client: Location:
BP COLUMBIA CEMENT
38546433 ATLANTIC RICHFIELD FREEPORT, NY
Logged By: ANDREW KOHLBECKER Boring No.:
See Figure 2 for boring location Deiller:  ZEBRA ENVIRONMENTAL, INC D-01

Drilling Method: Sheet:

7" GEQPROBE tof 2
Sampling Method: Drilling

GEOFPROBE DIRECT PUSH Start Time  Finish Time
Water Level: ~7 FEET BELOW GRADE 12:30 13:20
Depth of Screen: N/A
Depth of Gravel: N/A Date Date
Depth of Bentonite: NIA 101712004 | 101772004

£ 3 @ Surface Conditions
s| & | & 192 -|¢
S 2 x z|Ela| |8
5 | S : | 3|&|5l=ié
7 5 (&) o =Y u
El| 2 P : [2 1% | & | % |CRUSHED GRAVEL FILL
[73] E i o e
3 E <
|| Advanced boring through backfill to 4'.
1 —
2 : Crushed stone backfill
| |FILL
/ T
4
48 0.0 Dark gray to black fine to coarse SAND with fine gravel,
30 ' 5 trace clay lenses (Fill)
0.7
6
0.0
7 A4
1.8
8
48
/ 30 0.0 9
/ 0.0
10
1.0
11
/ 40
12
/ 48 40 Dark brown to gray silty CLAY with some fine to coarse sand,
24 ) 13 with tandfill debris {glass, wood, paper) (Fill}
/ / 8.6
14
86 FILL
15
/ 8.6
16
48 0.0
30 - 17
/ 0.0
18 - -
/ 19 Gray medium SAND, well sorted, medium dense, wet
19 SP
19
20




URS CORPORATION

Soil Boring Log

WLocation of Boring Job No.: Client: Lacation:
BP COLUMBIA CEMENT
38546433 ATLANTIC RICHFIELD FREEPORT, NY
Logged By: ANDREW KOHLBECKER Boring No.:
See Figure 2 for boring location Driler:  ZEBRA ENVIRONMENTAL, INC D-01

Drilling Method: Sheet:

2" GEOPROBE 2 of 2
Sampling Method: Drilling

GEOPROBE DIRECT PUSH Start Time  Finish Time
Water Leve!: -7 FEET BELOW GRADE 12:30 13:20
Depth of Screen: N/A
Depth of Gravel: N/A Date Date
Depih of Bentonite: NA 10/7/2004 | 10/7/2004

= : = — 7 —_ Surface Conditions
=l 2| 2| s |Els|e|Er
z 2 @ 1) S5 | £]10
E £ 2 3 ol 3 | 3
g | & g |laj®|=|c @
48 12 Gray medium SAND and rounded fine GRAVEL, loose, wet
30 )
21
1.2 ”s sP
/ 1.2
23
1.2
24
48 12 Gray medium to coarse SAND and rounded fine GRAVEL, loose, wet
24 )
25
1.2
26
1.2
27
1.2
28 -
48 7.1 Grey medium SAND, dense, wet
24 ) 29
/ 71 SP
30 - - -
7.4 Grading witrh fine gravel
31
7.1
32 L
| {EOB
33| NOTES:
/ 34 : 1 SAMPLE DEPTH TIME ANALYSIS
| D-01-10-12 6-8 12:40 VOC
35| D-01-16-18 15-16 12:50 vOC
| D-01-20-22 16-18 12:55 VOC
361— D-01-24-26 20-22 13:05 VOC
|| D-01-28-30 24-28 13:15 VOC
a7l D-01-32-34 28-30 13:20 vOoC
38—
|| 2 EVIDENCE OF CONTAMINATION
300— ODOR: None
|| STAINING: None
40—
0 3 DEPTH OF BORING - 32 FEET BELOW GROUND SURFACE




URS CORPORATION

Soil Boring Log

JLocation of Boring Jab Ne.: Client: Location:
BP COLUMBIA CEMENT
38546433 ATLANTIC RICHFIELD FREEPORT, NY
Logged By: ANDREW KOHLBECKER Boring Mo .-
See Figure 2 for boring location Driler:  ZEBRA ENVIRONMENTAL, INC D-02
Drilling Methog: Sheet:
2" GEOPROBE 10f 2
Sampling Method: Drilling
GEOPROBE DIRECT PUSH Start Time  Finish Time
Water Level: ~7 FEET BELOW GRADE 13335 14:15
Depth of Screen: N/A
Depth of Gravel: N/A Date Date
Depth aof Bentonite: N/A 10/712004 10:/7/2004
£ 3 o Surface Conditions
2| g -2 I R (- R I
Sl s | 3|58l 2|2)¢8
2] 2 5 | 3|58 3|¢%
E B @ || 3|8 ]| & |CRUSHED GRAVEL FILL
77 E £ o 2
3 £ <
. Advanced boring through backiill 1o 8..
i —
/ 5|  [Crushed stone backfil
4
/ s || FILL
5 |—
7 Y
8 - - -
48 0.2 Black organic clay with debris (paper, glass, wood), loose, wet
18 9
02
10 FILL
/ / 0.2
11
/ 0.2
12
48 0.0 Dark grey organic CLAY with leaves and small roots
36 ) 13
1.2 oy
' 14 PT
/ 7.9
15
8.2
16 - — .
48 1.1 Brown medium SAND with fine gravel, plant root fibers
30 ’ 17 SP
1.1
18 - — -
11 Brown medium SAND with fine gravel, medium dense, wet
. 19 SP
1.1
20




URS CORPORATION

Soil Boring Log

Location of Boring Job No.: Client: Location-
BP COLUMBIA CEMENT
38546433 ATLANTIC RICHFIELD FREEPORT, NY
Logged By: ANDREW KOHLBECKER Boring No.:
See Figure 2 for boring location Driller: ZEBRA ENVIRONMENTAL, INC D-02

Drilling Method: Sheet:

2" GEOPROBE 20f2
Sampling Method: Drilling

GEOPROBE DIRECT PUSH Start Time  Finish Time
Water Level: ~7 FEET BELOW GRADE 1335 1413
Depth of Screen: NiA
Depth of Gravel: N/A Dale Date
Depth of Bentonite: N/A 10/7/2004 | 10/7/2004

= ; 5 = = | u | ~ Surface Conditions
=12 | § |5 |E|g|E|%
2 2 @ < & Z £ ]
g E 2 z o | & g | 3
518 | B &|=]8]3]3
48 0.4 Brown medium to coarse SAND with rounded fine gravel,
30 ’ 21 medium dense, wet
0.4 SP
22
0.4
23
0.4
24 -
48 0.5 Gray coarse SAND with fine gravel, dense, wet
30 25
/ 0.5
26
0.5 -J| s
a5
48 28
30 c.0
29
/ / 0.0
30
/ 0.0
1
0.0 3 Gray medium to fine sand, well sorted, dense, wet
32
/ | [EOB
331
/ / w  [NOTES:
a5 : 1 SAMPLE DEPTH TIME ANALYSIS
|| D-02-10-12 10-12 13:40 VOC
364 D-02-16-18 15-16 13:50 VOC
| D-02-20-22 20-22 13:55 VOC
37 D-02-24-26 24-26 14:05 \'iele
| | D-02-28-30 28-30 14:15 VOC
38 : 2 EVIDENCE OF CONTAMINATION
29| ODOR: None
/ [ | STAINING: None
40—
| | 3 DEPTH OF BORING - 32 FEET BELOW GROUND SURFACE




URS CORPORATION

Soil Boring Log

qLocation of Boring Job No.: Client: Location:
BP COLUMBIA CEMENT
38546433 ATLANTIC RICHEIELD FREEPORT, NY
Logged By: ANDREW KOHLBECKER Boring No.:
See Figure 2 for boring focation Drller:  ZEBRA ENVIRONMENTAL, INC D-03

Drilling Method: Sheet:

2" GEOPROBE 10f2
Sampling Method: Drilling

GEOPROBE DIRECT PUSH Start Time  Finish Time
Water Level: ~7 FEET BELOW (GRADE 8:35 9:50
Depth of Screen: N/A
Depth of Gravel: N/A Date Date
Depth of Benlonite: NIA 10/B/2004 | 10/8/2004

£ 3 @ Surface Conditions
@ iy 3 © a
Sl S| S zlels|zls
5 g Z g 2|5 £ @
a = 5 Q a | & g | =
13 2 @ z T = & & |CRUSHED GRAVEL FILL
ol &5 | & | & 2
» £ <
| Advanced boring through backfill to 8'.
1
2 -
|| Crushed stone backfill
3
4| FILL
5 —
/ C
/ i
48 0.0 8 Gray organic CLAY with peat (leaves and roots fibers), moist
356 9 oy/
/ / 1.0 PT
/ 7.7 10
11
16.0
48 12 Brown medium to coarse SAND, some fine to coarse gravel,
30 13 trace clay, wet
/ 3.3
14 SP
0.5
15
0.5
16
/ 48 0.1 Brown medium to coarse SAND with fine gravel, medium dense, wet
30 )
17
/ 0.1
18 -
0.1 Brown medium SAND, trace gravel, well sorted, wet
19
0.1 sp
20




URS CORPORATION

Soil Boring Log

Location of Boring Job No.: Client: Location:
BP COLUMBIA CEMENT
38546433 ATLANTIC RICHFIELD FREEPORT, NY
Loggea By: ANDREW KOHLBECKER Boring No.:
See Figure 2 for boring location Driler.  ZEBRA ENVIRONMENTAL, INC D-03
Drifling Method: Sheet:
2" GEOPROBE 1of2
Sampling Methed: Drilling
GEOPRORBE DIRECT PUSH Start Time  Finish Time
Water Level: ~7 FEET BELOW GRADE 8:35 2:50
Depth of Screen: N/A
Depth of Gravel: N/A Date Date
Denth of Bentonite: N/A 10/8/2004 10/8/2004

= . = 13 - Surface Conditions
| 21 & |53|E|ls|E|¢
£ £ 2 z o & | =
S| & 5 =2 D I e
48 0.1 Tan to light gray medium SAND, trace gravel, medium dense, wet
30 ’
21
0.1 SP
22
0.0 -
23 Gray coarse SAND and fine, rounded gravel, wet
0.0
48 24
20 0.0
25
0.0
26 -
0.0 Gray medium SAND, well sorted, dense, wet
27
0.0 - - -
28 Gray fine to medium SAND, some silt, well sorted
48
0.0
30 29
/ 0.0 SP
30
/ / 0.0
31
0.0
32
| [EOB
33
/ a4l NOTES:
35 : 1 SAMPLE DEPTH TIME ANALYSIS
| D-03-10-12 10-12 8:45 VOC
36| D-03-16-18 16-18 a:15 VOC
/ / N D-03-20-22 20-22 9:25 VOC
a7 D-03-24-26 24-26 9:35 VOC
| D-03-28-30 28-30 9:50 VOO
38—
= 2 EVIDENCE OF CONTAMINATION
39| ODOR: None
/ H STAINING: None
40—
|| 3 DEPTH OF BORING - 32 FEET BELOW GROUND SURFACE




URS CORPORATION

Soil Boring Log

Location of Boring Joh No.: Client: Location:
BP COLUMBIA CEMENT
38546433 ATLANTIC RICHFIELD FREEPORT, NY
Logged By: ANDREW KOHLBECKER Boring No.:
See Figure 2 for boring location Driler.  ZEBRA ENVIRONMENTAL, INC D-04

Drilling Method: ' Sheet:

2" GEOPROBE 10f2
Sampling Methed: Drilling

GECPROBE DIRECT PUSH Start Time  Finish Time
Water Level: ~7 FEET BELOW GRADE 9:35 10:45
Depih of Screen: N/A,
Depih of Gravel: N/A Date Date
Depth of Bentonite: N/A 10/8/2004 10/8/2004

£ 3 © Surface Conditions
gl & | & 18 g
— —_ - s
1SS |2 Ela|2)6
3 - - R o T O O
5 3 @ || 32| &8 | & |CRUSHED GRAVEL FILL
o £ = o e
@ £ <
o Advanced boring through backfill to 8'.
1
2 -
|| Crushed stone backill
/ =
4 ||FILE
5 1
/ =
2 Y
8
48 FILL Black silty CLAY with paper, glass and wood fragments, organic odor
30 g (FILL}
46.6
10
1.7 Black coarse to medium SAND and rounded fine GRAVEL, loose, wet
"
0.7 sP
12 - -
48 0.2 Grading with clay
18 - 13
/ 0.2
14
0.2
15
/ 0.2
16
48 0.0 No Recovery
L 17
/ 0.0
18
/ 0.0
19
0.0
20




URS CORPORATION

Soil Boring Log

ILocation of Boring Job No.: Client: Location:
BP COLUMBIA CEMENT
38546433 ATLANTIC RICHFIELD FREEPORT, NY
Logged By: ANDREW KOHLBECKER Boring No.:
See Figure 2 for boring location Driller:  ZEBRA ENVIRONMENTAL, INC D-04

Drilling Method: Sheet:

2" GEOPROBE 10f2
Sampling Method: Drilling

GEOPROBE DIRECT PUSH Start Time  Finish Time
Water Level: ~7 FEET BELOW GRADE 9:55 10:45
Depth of Screen: N/A
Depth of Gravel: N/ Dale Date
Depth of Benlonite: N/A 10/8/2004 10/8/2004

= : = — | » —_ Surtace Conditions
=12 | & 15 |E|=fE|%&
%9_ = n Q L= = ESS 0]
E £ 2 z o | = o
8| & £ la |1z 198 ]|a
48 0.1 Brown medium to coarse SAND, medium dense, wet
24 ) 21
0.1 SP
22
0.1 23 Light gray medium to coarse SAND and fine GRAVEL, dense, wet
0.1
24 - -
48 0.1 Light gray coarse SAND, some fine gravel, wet
38 25
0.1
26
0.1
27 " T
0.1 Gray fine micacecus SAND. Dense, wet
48 0.1 2
44 ) 20 SP
0.1
30
/ / 0.1
3
0.1
3z
/ | [EOB
33—
] NOTES:
25| 1 SAMPLE DEPTH TIME ___ ANALYSIS
/ [ | D-04-10-12 10-12 10:00 vOC
a6 D-04-16-18 15-16 10:15 VOC
/ || D-04-20-22 20-22 10:25 VOC
37| D-04-24-26 24-26 10:35 VOC
|| D-04-28-30 28-30 10:45 VOC
/ 38: 2 EVIDENCE OF CONTAMINATION
agl ODOR: None
/ ] STAINING: None
40—
|| 3 DEPTH OF BORING - 32 FEET BELOW GRQUND SURFACE




URS CORPORATION

Soil Boring Log

Location of Baring Job No.: Client: Location;
BP COLUMBIA CEMENT
38546433 ATLANTIC RICHFIELD FREEPORT, NY
Logged By: ANDREW KOHLBECKER Boring No.:
See Figure 2 for boring location Driler:  ZEBRA ENVIRONMENTAL, INC D-05

Drilling Method: Sheet:

2" GEOPROBE 10f2
Sarnpling Method: Driliing

GEOPROBE DIRECT PUSH Start Time  Finish Time
Water Level: -7 FEET BELOW GRADE 11:00 11:55
Depth of Screen: N/A
Depth of Gravel: NiA Date Date
Depth of Bentonite: NiA 10/8/2004 | 10/8/2004

IS z o Surace Conditions
2| & | & |°¢ g
Sl S S TE1E|8]|2)|8
& g Z 3 L= e £ ®
= ) o © o 2 8 5
& B P 3 |& | 5| & | & |CRUSHED GRAVEL FILL
1 5 g | @ %
P £ <
/ | Advanced boring through backlill to 8'.
1 —
2 —
/ | Crushed stone backfill
3 L ..
4 —
5 [ FILL
6 L
NEA
8
48 0.4 Black gravelly coarse to medium SAND, loose, wet (Fill}
24 ’
9
/ / 0.4 FILL
10
/ 04
1
/ 0.6 . ; .
12 Black clayey medium SAND with debris {wood, glass, paper),
48 Inose, wet (Fill}
20 26
13
26
14
04
15 Black coarse SAND and fine rounded gravel, medium dense, wet
/ 0.4 SP
16
48 0.2 Dark brown to black medium o fine SAND, trace fine rounded gravel,
30 ) 17 medium dense, wet
/ 0.2
18
/ 0.2
19
0.2
20 SpP




URo CUORPURATION
Soil Boring Log

Location of Boring Job No.: Client: Location:
BP COLUMBIA CEMENT
38546433 ATLANTIC RICHFIELD FREEPQORT, NY
Logged By: ANDREW KOHLBECKER Boring No.:
See Figure 2 for boring location Driller  ZEBRA ENVIRONMENTAL, INC D-05

Drilling Method: Sheet:

2" GECPROBE 10f2
Sampling Methoed; Drilling

GECOPROBE DIRECT PUSH Start Time  Finish Time
Waler Level: ~7 FEET BELOW GRADE 11:00 11:55
Depth of Screen: N/A
Depth of Gravel: N/A Dale Date
Depth of Bentonite: N/A 10/8/2004 10/8/2004

& : = — | @ — Surface Conditions
=12 | & E|E]s]2|8§
% %‘:_ o Q = = £ 0]
£ E 2 z o | =® g =
8] 812 jg|c|f|la]é
48 0.2 Light gray to tan medium to coarse SAND and fine rounded GGRAVEL,
30 ’ 21 medium dense, wet
0.2 SP
22
02 23 Light gray medium to fine SAND, some fine rounded gravel
0.2
24
48 o 0.1
25
0.1
26
0.1
27 - -
0.1 Gray fine micaceous SAND and SILT, dense, wet
28
/ 48 0.1
48 20 SM
0.1
30
0.1
31
0.1
32
/ / | (EOB
33—
/ wl | [NOTES:
/ 35 : 1 SAMPLE DEPTH TIME ANALYSIS
|| D-05-10-12 10-12 11:05 vOC
351 D-05-16-18 16-18 11:15 VOC
/ [ | D-05-20-22 20-22 11:30 vVOC
371 D-05-24-26 24-26 11:40 VOC
| D-05-28-30 28-30 11:50 vOC
/ 38 : 2 EVIDENCE OF CONTAMINATION
391 QDOR: None
| ] STAINING: None
40|—
3 DEPTH OF BORING - 32 FEET BELOW GROUND SURFACE




URS CORPORATION

Soil Boring Log

Location of Boring Job No.: Client: Location:
BP COLUMBIA CEMENT
38546433 ATLANTIC RICHFIELD FREEPORT, NY
Logged By: ANDREW KOHLBECKER Boring No.:
See Figure 2 for boring locatian Driler;:  ZEBRA ENVIRONMENTAL., INC D-06
Drifling Method: Sheet:
2" GEOPROBE 10t 2
Szmpling Method: Drilling
GEOPROBE DIRECT PUSH Start Time  Finish Time
Water Levei: ~7 FEET BELOW GRADE 12:10 13:03
Depth of Screen: N/A
Depth of Gravel: NiA Date Date
Depth of Bentenite: N/A 10/8/2004 10/8/2004
£ 3 i @ Surface Conditions
g | & -2 [ I I R
sl s lalE|2|2E
z = £ 3 o 3 ?,- g
I3 a @ S o =S o & |CRUSHED GRAVEL FILL
@ E 2 = g
& 2 <
| Advanced boring through backfill to 8'.
/ '
2 -
|| Crushed stone backfill
3 L
| |FILL
4 —
/ =
5 —
7 A4
8 - - - -
48 18 Black silty CLAY with debris (paper, wood) (Fill)
1 .
/ g
1.8
10 FILL
/ 1.8
13
/ 1.8
12
48 OL/ |Gray organic clay with plant fibers, soft, moist
0.6
36 13 PT
/ / 0.2
14 Dark brown coarse SAND and rounded fine GRAVEL,
/ 0.2 SP {medium dense, wet
15
/ 0.2
16
48
30 0.1
17
/ 0.1
18 - - -
/ / 0.2 Brown medium SAND, some rounded fine gravel, medium dense, wet
19
/ 0.2 sP
20




URS CORPORATION

Soil Boring Log

Locatien of Boring Job No: Client: Location:
BP COLUMBIA CEMENT
38546433 ATLANTIC RICHFIELD FREEPORT, NY
Logged By: ANDREW KOHLBECKER Boring No.:
See Figure 2 for boring location Driler  ZEBRA ENVIRONMENTAL, INC D-06
Drilling Methad: Sheet:
2" GEOPROBE 10f2
Sampling Method: Drilling
GEOPROBE DIRECT PUSH Start Time  Finish Time
Waler Level: ~7 FEET BELOW GRADE 12:10 13:03
Depth of Screen: NiA
Depih of Gravel: N/A Date Date
Depih of Bentanite: NiA 10/8/2004 | 10/8/2004
= . - " i
'5 5 g g E % g _é Surface Conditions
z & e o =) = = &
£ E £ z o | 5| & | =
] & | B |las|Ejc]|c] 9
48 0.1 Light gray coarse SAND with rounded fine gravel, medium dense, wet
18 ) SP )
21
0.1
22
0.1
23
0.1
48 24
0.1
24 2
0.1
26
0.1
27
01 28 Light gray micaceous silty fine SAND, dense, wet
48
0.2
32 29
/ 02 SM
30
/ / 0.2
31
0.2
32 [EOB
331
34| NOTES:
/ a5 : 1 SAMPLE DEPTH TIME ANALYSIS
L D-06-10-12 12-13 12:20 VOC
/ 36] | D-06-16-18 16-18 12:30 VOC
N D-06-20-22 20-22 12:40 VOoC
37| D-06-24-26 24-26 12:50 VOC
/ [ | D-06-28-30 28-30 13:05 vOC
38 : 2 EVIDENCE OF CONTAMINATION
39| ODOR: None
/ [ | STAINING: None
40 : 3 DEPTH OF BORING - 32 FEET BELOW GROUND SURFACE




URS CORPORATION

Soil Boring Log

Location of Boring Job No.. Client: Location:
BP COLUMBIA CEMENT
38546433 ATLANTIC RICHFIELD FREEPORT, NY
Loggad By: ANDREW KOHLBECKER Boring No.:
See Figure 2 for boring location Driler:  ZEBRA ENVIRONMENTAL, INC D-07
Drilling Method: Sheet:
2* GEOPROBE 10of 2
Sampling Method: Drilling
GEOPROBE DIRECT PUSH Start Time  Finish Time
Water Levef: ~7 FEET BELOW GRADE 8:55 9:46
Depth of Screen: NiA
Depth of Gravel: N/A Date Date
Depth of Bentenite: N/A 10/6/2004 10/6/2004

Surface Conditions

£ 3 B o
g | & g | 2 _| 8|~
I B - N R
5 S z S = T -
a (=] o 0 o =3 =
E 2 @ 2 T = 3 & |CRUSHED GRAVEL FILL
» £ 2 & g
& 2 <
|| Advanced boring through backfill 1o 8'.
1
2 |— -
| ] Crushed stone backfill
/ [ IR
4
5 _-—
6 =i
7 A4
8 Dark brown organic CLAY, with plant fibers, organic odor
9 oL/
/ / PT
48 10
18 0.0
11
/ 0.0
12
/ 0.1
13
/ 0.0 14 Dark brown sandy organic CLAY, trace plant fibers, organic odor
15
16 - -
48 0.0 Dark brown to black medium to coarse gravelly SAND, organic odor,
36 ) 17 SFP [ioose, wet
/ 0.0 Dark brown to black gravelly SAND, organic odor
18
/ / 0.0 Brown to tan medium to coarse SAND, trace fine gravel ,well sorted, wel
19
0.0
20




URS CORPORATION

Soil Boring Log

JLacation of Boring Job No.: Client: Location:
BP COLUMBIA CEMENT
38546433 ATLANTIC RICHFIELD FREEPORT, NY
Logged By: ANDREW KOHLBECKER Boring No.:
See Figure 2 for boring location Driller: ZEBRA ENVIRONMENTAL, INC D-07
Drilling Method: Sheet:
2" GEOPROBE 10f?
Sampling Method: Drilling
GEOPROBE DIRECT PUSH Start Time  Finish Time
Water Level: ~7 FEET BELOW GRADE 8:55 9:46
Depth of Screen: N/A
Depth of Gravel: N/A Date Date
Depth of Bentonite: N/A 10/6/2004 10/6/2004
E g > _‘; 7 g = s Surface Conditions
5| @ i 3| E8|L| |8
£ E e : |o| 35| 8|3
S| & E 2 |2 ]2 |
48 0.0 Light gray medium SAND, trace fine rounded gravel,
38 i 21 medium dense, wet
0.0 SP
22
0.0
23
0.0
24 n e
48 0.0 Light gray coarse SAND with fine gravel, loose, wet
12 25
0.0
26
0.0
27
0.0 SP
28 - n
48 0.0 Light gray medium SAND, well sorted, dense, wet
18 29
0.0
30
/ / 0.0
3
0.0
/ / NS
334
24| NOTES:
a5 : 1 SAMPLE DEPTH TIME ANALYSIS
|| D-07-10-12 10-12 9:00 VOC
364 D-07-16-18 16-18 9:10 VOC
E D-07-20-22 20-22 9:20 VOC
/ 374 D-07-24-26 24-26 8:30 VOC
|| D-07-28-30 28-30 9:45 VvOC
38 ] 2 EVIDENCE OF CONTAMINATION
agl| ODOR: None
|| STAINING: None
40 : 3 DEPTH OF BORING - 32 FEET BELOW GROUND SURFACE




URS CORPORATION

Soil Boring Log

Location of Boring Job No.: Client: Location:
BP COLUMBIA CEMENT
38546433 ATLANTIC RICHFIELD FREEPORT, NY
Logged By: ANDREW KOHLBECKER Boring No.:
See Figure 2 for boring location Driler.  ZEBRA ENVIRONMENTAL, ING D-08
Drilling Method: Sheet:
2" GEOPROBE 1of2
Sampiing Method: Drilling
GEOPROBE DIRECT PUSH Start Time  Finish Time
Water Level: ~7 FEET BELOW GRADE 13:10 14:10
Depih of Screen: N/A
Depth of Gravei: N/A Date Date
Depth of Bentonite: N/A 10/8/2004 | 10/8/2004
£ 3 @ Surizce Conditions
[<§ 5] 5 -
g1 8 & Sl E| ~| =
B - = = I =
3 2 £ s |1 e|l=sf{c| o
o @ =] O =] £ 5 B
£ 2 @ z T = a & |CRUSHED GRAVEL FILL
& E £ @ 8
3 2 <
/ | ] Advanced boring through backfill to 8'.
1 —
2 -
|| Crushed stone backfili
3 1
/ [ IFLL
4
5 —
6
- Y
8 - - - -
48 0.2 Orange medium to fine SAND, some silt, loose, wet (Fill)
20 ) 9
0.2 FILL
10
0.2
11
1.2 - -
12 OL |Gray organic CLAY soft, moist
48 0.7 Dark brown coarse SAND with fine rounded gravel, loose, wet
36 13 SP
0.7
14
/ 07
15 n
0.2 Brown coarse SAND, medium dense, wet
16
48
24 0.2
17
0.2
18
0.3 SP
’ 19 Light gray medium to coarse SAND, well sorted, wet
0.3
20




URS CORPORATION

Soil Boring Log

Location af Boring Job No.: Client; Localion:
BP COLUMBIA CEMENT
38546433 ATLANTIC RICHFIELD FREEPORT, NY
Logged By: ANDREW KOHLBECKER Boring No.:
S See Figure 2 for boring location Driller:  ZEBRA ENVIRONMENTAL, INC D-08
Drilling Method: Sheet:
2" GECPROBE 10f2
Sampling Method: Drilling
GEOPROBE DIRECT PUSH Start Time  Finish Time
Water Level: ~7 FEET BELOW GRADE 13:10 14:10
Depth of Screen: N/A
Depth of Gravel: N/A Date Date
Diepth of Bentonite: N/A 10/8/2004 | 10/8/2004
,i: E > :‘g = 1); = £ Surface Conditions
5| e S 18 |1&8lelz=|§
g g 2 : lol|ls| 5| =
3| & E a ||l |=
48 0.5 Light gray medium to coarse SAND, with fine, rounded gravel,
30 ) 21 SP |medium dense, moist
05
22 - - -
/ 45 Light gray medium to coarse SAND, little gravel, wet
23
4.5
48 24
0.2
24 25
/ 0.2
26
0.2
27
et 0.2 gl ] SP/ [Gray fine micaceous SAND and SILT, dense, wet
48 05 sSM
36 . 29
/ 05 Gray fine to medium SAND, dense, wet
30 SP
/ 0.5
31
0.5
1 I eos
331
/ 2al NOTES;
/ a5 : 1 SAMPLE DEPTH TIME ANALYSIS
D-08-10-12 10-12 13:15 VOC
/ 261 D-08-16-18 16-18 13:30 vOC
| | D-08-20-22 22-23 13:45 VOC
371 D-08-24-26 24-26 13:55 VOC
| | D-08-28-30 28-30 14:10 vOC
8 5 EVIDENCE OF CONTAMINATION
30l ODOR: None
/ | | STAINING: None
40: 3 DEPTH OF BORING - 32 FEET BELOW GROUND SURFACE
Sl




URS CORPORATION

Soil Boring Log

[Location of Boring Job No.: Client: Location:
38546433 BP/BELCI FREEPORT, NY
Logged By: ANDREW KOHLBECKER Boring No.:
Driler:  ZEBRA ENVIRONMENTAL , INC D-09
See Figure 2 for boring location Drilling Method: Sheet:
2" GEOPROBE 10f 1
Sampling Method: Drilling
GEOPROBE DIRECT PUSH Starl Time  Finish Time
Water Level: ~7 FEET BELOW GRADE 14:15 14:20
Depth of Screen: N/A
Depth of Gravel: NfA, Date Date
Depth of Bentonite: N/A 10/8/2004 | 10/8/2004
£ F ® Surface Conditions
g & I T (R - R
s ~ | gl E|&]=|58
5| 2 Z sl elzglsgleo
[=1 ) &) o] L a =
E 2 @ z o > a8 & |CRUSHED GRAVEL FILL
& E 2 = I
3 I <
L Advanced boring through backfill to 12"
1
/ 2 i
|| Crushed stone backfill
3
| {FILL
4 +—
5 _—
6 |
/ 7 )
8 —
/ / ] -
/ 10—
/ / 11
12
/ 48 2.0 Brown coarse SAND and fine rounded GRAVEL, medium dense, wet
30 )
13
20 SP
14
0.2
15
0.2
16
. _|ECB
17 NOTES:
/ 13: 1 SAMPLE DEPTH TIME ANALYSIS
/ || D-09-12-14 12-14 14:20 vOC
191 D-09-14-16 14-16 14:25 vOoC
20
|| 2 DEPTH OF BORING - 16 FEET BELOW GROUND SURFACE




APPENDIX C

GROUNDWATER SAMPLING LOGS




JUNE 2004 SAMPLING LOGS



Well MW-1S

Groundwater Sampling L.og; Former Columbia Cement Company Site
Atlantic Richfield Company (BP) - Freeport, NY

Well 1D - IMW-1S Stard 10:28| Team AKLJRR
Date AB/712004 Finish 11:40|Diameter 4 inches
Tl o Yes/No . Yes/No
Depthto Water | -~ =~ 6.64)f TOC 2-inch pump ? N Duplicate? N
Total Depth: - 20.96)# TOC Whale Pump ? N MSMSD? N
[pspth to Pump | 15}t TOC Peristaltic Pump? Y Split-Samiple? N
R o o | PERISTALTIC
Limin Jat minutes
adjustedto lein . at minutes
2+ Time' ; pH ORP Temperature | Spec. Cond. | Diss. Oxygen | Turbidity
{minutes) {sid units) - {mV) (deg C) mSiem) | mgit) | iNTWY
0 10:28 664f.
5 10:33 6.77 6.63 -72 16.01 1.57 0.62 28.5
10 10:38 6.75 6.67 -75.5 15.80 1.55 0.47 1587
15 10:43 672 6.65 -76.9 1578 1.53 0.38 74.8
20 10:48 6.72 6.64 -759 15.81 1.53 0.33 451.3
25 10:53 6.74 6.61 -78.7 1677 1.50 0.29 1084.8
30 10:58 6.73 6.59 -81.7 1595 1.49 0.27 463.3
35 11:03 6.72 6.58 -88.8 15.77 1.47 0.25 1084.8
40 11.08 6.69 6.54 -84 .4 15.83 1.49 0.24 1085.0
45 11:13 6.67 6.55 -86 15.74 1.48 0.23 1084.8
0
0
0
Analyses clear cloudy turbid
VQOC, TOC D Water Quality I:] D
ALK, CHL D
TOT FE |:| Comments
DIS GASSES [ ] 80 SUNNY
S04, NO3 LJ
MNH, TOT MN D
Duplicate ID Shipped l SDG,
June 2004 CCC Low Flow Logs MW-1S 12/21/2006 URS




Well MW-97-1D
Groundwater Sampling Log; Former Columbia Cement Company Site
Atlantic Richfield Company (BP) - Freeport, NY

MW-97-1D Start 12:25|Team AK, JRR
6/7/2004 Finish 13:30|Diameter 2 inches
: Yes/No Yes/No.
5.80]ft TOC 2-inch pump ? N Duplicate? N
33.62[ft TOC Whale Pump 7 N MS/MSD? N
31|t TOC ~ Peristaltic Purhp? Y Spiit-Sample? N
0.48| Ui Comments:|PERISTALTIC
Limin at minutes
L/min at minutes
Time | Depthtowater]  pH- | ORP | Temperature | Spec. Cond. | Diss. Oxygen | Turbidity
w L (TOC) | (std units) mv) {deg C) {mSicm} {mo/L) {NTL)
0 12:25 5.80
5 12:30 592 6.43 -68.0 17.45 1.099 0.81 7.5
10 12:35 592 .60 -55.7 17.89 1.640 0.53 87
15 12:40 591 6.62 -53.8 17.93 1.862 0.46 14.7
20 12:45 591 6.63 -52.0 17.66 1.853 0.40 12.4
oy
25 12:50 5.90 6.64 -51.7 17.71 1.855 0.37 3.4
30 12:65 5.89 6.64 -51.2 17.68 1.852 0.35 5.4
35 13:00 5.88 6.64 -53.1 17 49 1.840 0.34 57
40 13.05 5.89 6.64 -53.1 17.71 1.848 0.34 3.1
45 13:10 5.88 6.64 -52.2 17.70 1.844 0.33 4.9
50 13:15 5.88 6.64 514 17 68 1.840 0.33 59
0
0
Analyses clear cloudy turbid
vOC, TOC D Water Quality D I:l
ALK, CHL [ ]
TOT FE D Comments
DIS GASSES [ ] 85 SUNNY
S04, NO3 []
MN 1l, TOT MN []
Duplicate ID j Shipped SDGI ‘l
M
June 2004 CCC Low Flow Logs MW-97-1D 12/21/2006 URS




Well MW-97.-1S
Groundwater Sampling Log; Former Columbia Cement Company Site
Atlantic Richfield Company (BP) - Freeport, NY

o MW-07-18 Start 8:00{Team AK, JRR
6/8/2004 Finish 9:00|Diameter 2 inches
EnmEen o Yes/No Yes/No
595 TOC - ) 24nch pump ? N Duplicate? N
21.14fTOC  Whale Pump ? N MS/MSD? N
19[eToc | 7 Peristaltic Pump?°Y Split-Sample? N
o :  [PERISTALTIC
049 um|n . . _Comments,:
Umin. . |at rainutes
L‘fiﬁin' . at minuies . - -
| Temperature - Spec. Cond. | Diss. Oxygen | - Turbidity
{degC})- | mStem) | mgr) ] {NTU)
0 8:00 5.95) "
14 8:14 5.99 6.33 6.6 16.48 0.798 0.77 53.2
19 8:19 5.08 6.23 9.8 16.44 0.794 0.40 31.5
24 8:24 5.99 6.25 -16.2 16.51 0.793 0.34 253
29 8:29 5.09 6.27 223 16.49 0.791 0.32 23.3
gy
34 8:34 599 6.28 -26.2 16.48 0.790 0.30 35.7
39 8:39 5.99 6.27 -28.6 16.53 0.801 0.28 59.6
44 8:44 5.98 6.28 -31.2 16.57 0.794 0.29 250.1
0
0
0
0]
0
Analyses clear cloudy turbid
vOC, TOC |:| Water Quality D D
ALK, CHL I:I
TOT FE D Comments
DIS GASSES [] 76 SUNNY
S04, NO3 []
MN II, TOT MN [] PID: 0.6 ppm
Duplicate 1D Shipped SDG l
Ny

June 2004 CCC Low Flow Logs MW-97-1S 12/21/2006 URS



Well MW-97-2S
Groundwater Sampling Log; Former Columbia Cement Company Site
Atlantic Richfield Company (BP) - Freeport, NY

> Twell iD MW-97.25 Start 11:05|Team AK, JRR
6/8/2004 Finish 11:55|Diameter | 2 inches
: : Yes/No Yes/No
6.89]ft TOC 2-inch pump ?-N Dupiicate? N
23.93[ft TOC Whale Pump 7 N MSMSD? N
19{ft. TOC Peristaitic Pump? Y Split-Sampie? N
: APERISTALTIC
0.48|L/min _Comments.
1.7/min at rninutes
L/min at minutes
_léﬁih:tq_::}}\kéter pH ORP - Temperature | Spec. Cond. Diss. Oxygen { Turbidity
TOC) ] (std units) {mVv) {deg C) (mSiem) tmai) . (NTU)
0 11:05 6.89
5 11:10 6.88 6.17 8.2 17.61 0.981 0.87 1052.3
10 11:15 6.89 6.15 4.1 17.59 0.958 0.61 1814
15 11.20 6.88 6.15 -1.6 17.58 0.970 0.48 138.6
20 11:25 6.88 6.16 -6.8 17.57 0972 0.43 179.2
g
25 11:30 6.88 6.16 -8.8 17.63 0.964 0.55 2007
a0 11:35 6.88 6.16 -11.4 17.68 0.880 0.51 252.7
35 11:40 6.88 6.15 -14.5 17 .56 0.982 0.48 164.7
0
0
0
0
0
Analyses clear cloudy turbid
vOC, TOC [ ] Water Quality (] ]
ALK, CHL D
TOT FE D Comments
DIS GASSES I:l 85 SUNNY
504, NO3 L]
MN H, TOT MN [] PID:0.3ppm
Duplicate ID ] Shipped SDGI ]
o
June 2004 CCC Low Flow Logs MW-97-2S 12/21/2006 URS




Well MW-97-3S
Groundwater Sampling Log; Former Columbia Cement Company Site
Atlantic Richfield Company (BP) - Freeport, NY

el 1D Start 9:57|Team 1aK, JRR
Date Finish 10:45|Diameter 2 inches :
o Yes/No Yes/No
Depth to Water 1 6.99f TOC 2-inch pump ? N  Duplicate? N
Total Depth - 24 81t TOC Whale Pump ? N MS/MSD? N
[Depth to F:!ﬁrhp 20 ﬂ,TOC Peristaltic Pump? Y - Split-Sample? N
) o N o [PERISTALTIC
Pump Rate’ 0.47 [Limiin Comments:
adjusted fo: |iJmii1 g at minutes
adjusted to: I!Jmin' at minutes
: Time . - pH ORP - | Temperature Spec. Cond. | Diss. Oxygeﬁ- Furbidity
{minutes): {Std units) {mv) - {8egC) - {mSfcm) L (mgll) | (NTU}
0 9:57 6.99|
5 10:02 7.00 6.48 =101 17.48 1.802 1.256 1119.9
10 10:.07 7.00 6.43 -1197 17.32 1.780 0.60 901.8
15 10:12 7.00 6.40 -1359 17.23 1.757 0.33 11390
20 10:17 7.01 6.39 -146.8 17.41 1.765 0.31 616.8
g
25 10.22 7.00 6.37 -156.6 17.47 1.763 0.30 348.0
30 10:27 7.00 65.38 -158.9 17.28 1.762 0.32 540.2
35 10:32 7.00 6.37 -165.3 17.38 1.750 0.33 236.9
0
0
0
0
0
Analyses clear cloudy turbid
VOC, TOC D Water Quality D D
ALK, CHL E‘
TOT FE [:l Comments
DIS GASSES L] 85 SUNNY
S04, NO3 D PID: 0.00ppm
MN !, TOT MN LI
Igplicate 1D Shipped SDG
A
June 2004 CCC Low Fiow Logs MW-97-35 12/21/2006 URS




Well MW-97-4S
Groundwater Sampling Groundwater Sampling Log; Former Columbia Cement Company Site
Atlantic Richfield Company (BP) - Freeport, NY

MW-97-45 Start 10:00|Team AK, JRR
6/10/2004 Finish 11:25]|Diameter 2 inches
Yes/No Yes/No
7.14|ft TOC 2-inch pump ? N Duplicate? N
24 95Ht TOC Whale Pump ? N MS/MSD? N
20[ft TOC Peristaltic Pump? Y Split-Sample? N
' JPERISTALTIC
0.48 |Lmin Comments:
L/min at minutes
L/min at m_inﬁtes
Dépth to Water|  pH ORP - | Temperature | Spec. Gond. | Diss. Oxygen | Turbidity
CRTOC). {std units} {mV}) {deg C) - {mS&/em) {mg/L) {NTU)
0 10:00 7.14|
15 10:15 7.15 6.62 -45.2 16.38 1.134 0.64 188
20 10:20 747 65.56 -52.3 16.20 1.146 0.40 30.1
25 10:25 7.17 6.56 -63.8 15,96 1.149 0.36 61.3
30 10:30 7.17 6.56 -76.3 15.95 1.148 0.32 63.1
35 10:35 7.18 6.56 -85.0 15.97 1.161 0.30 216.7
40 10:40 7.18 6.56 -104.0 15,92 1.170 0.28 198.0
45 10:45 7.18 6.55 -128.6 15.88 1.176 0.27 483 .4
50 10:50 7.18 6.56 -149.8 15.81 1.174 0.27 27.8
55 10:55 7.19 6.55 -176.2 15.85 1.173 0.26 217 .1
60 11:00 7.19 6.54 -182.5 15.91 1.178 0.26 112.6
65 11:06 7.19 6.54 -179.0 15.81 1.193 0.26 2279
70 11:10 7.19 6.54 -173.0 15.80 1.180 0.25 83.4
Analyses clear cloudy {urbid
VOC, TOC [:] Water Quality I:i D
ALK, CHL D
TOTFE D Comments
DIS GASSES [ ] 80-85 CLOUDY
S04, NO3 D PID: 0.6 ppm
MN If, TOT MN []
Duplicate ID Shipped SDG
Sy
June 2004 CCC Low Flow Logs MW-97-4S 12/21/2006 URS




Well MW-97-58
Groundwater Sampling Log; Former Columbia Cement Company Site
Atlantic Richfield Company (BP) - Freeport, NY

b TR P - {MW-97-55 Start 11:30| Team AK, JRR
Date = o ) 1 16/10/2004 Finish 12:30|Diameter 2 inches. o
’ OEETe e EL Yes/No : Yes/No
Depth to Water 7.01lTOC 2-inchpump ? N Dubticate? N
Total Depth = | 2541/t TOC Whale Pump 7 N ' MS/MSD? N
Yepth 1o F T ‘Peristaltic Pump? Y ' Split-Sample? N
- PERISTALTIC
Pump Rate 0.48 Comments:
adju"sftéﬂ o " at minutes
diusted 1 at minuies
ORP Temperature | Spec: Cond. flji_ss; Oxygen| Turbidity
(mVv) {deg €) (mSrem) | mgll) - fCINTUY)
0 11:30 7.01 i
5 11:35 7.07 6.65 -90.8 15.60 0.419 Q.77 167.9
10 11:40 7.08 6.58 -104.2 15.49 0.515 052 874.3
15 11:45 7.08 6.60 -137.1 15.39 0.674 0.40 492
20 11:50 7.07 6.62 -154 4 15.41 0.765 0.35 29.4
25 11:55 7.06 6.63 -159.6 15.41 0.815 0.32 18.2
30 12:00 7.06 6.63 -163.9 15.42 0.859 Q.30 15.9
35 12:05 7.06 6.65 -164.7 15.37 0.881 0.29 81.9
40 1210 7.06 5.66 -159.0 15.31 0.891 0.28 41.0
0
0
Q
0
Analyses clear cloudy turbid
VOC, TOC [:l Water Quality D D
ALK, CHL D
TOTFE D Commenis
DIS GASSES [] 85 CLOUDY
S04, NO3 D PID: 0.4 ppm
MN if, TOT MN D
Duplicate 1D Shipped SDG
g
June 2004 CCC Low Flow Logs MW-87-55 122172006 URS




Well MW-97-6S8
Groundwater Sampling Log; Former Columbia Cement Company Site
Atlantic Richfield Company (BP) - Freeport, NY

|MW-87-65 Start 7:50|Team AK, JRR
6/9/2004 Finish 8:315}Diameter 2 inches
Yes/No Yes/No
6.72[ft TOC 2-inch pump ? N Duplicate? N
25 73|t TOC Whale Pump ? N MSMSD? N
20Mft TOC Peristallic Pump? Y Split-Sample? N
o |PERISTALTIC
0.49{Limin - Comments:
t/min ' at minutes
Limin at minutes
-{:Depth to Water pH .ORP Temperature | Spec. Cond. | Diss. Oxygen | Turbidity
{ft TOC) {std units) (mV) {deg C) {mS/cm) {mg/L) (NTL
0 7:50 6.72} -
5 7:55 6.85 6.03 -3.9 16.96 1.391% 0.58 295.1
10 8:00 6.86 6.07 -9.4 16.95 1.393 0.50 268.7
15 8:05 £5.86 6.11 -11.3 16.97 1.394 0.45 2325
20 8:10 6.87 6.12 -12 17.02 1.392 0.44 261.5
25 8:15 6.87 6.12 -10.7 17.03 1.400 0.40 399.0
30 8:20 6.88 6.13 -15.3 17.05 1.401 0.41 245.0
0
0
0
0
0
(]
Analyses clear cloudy turbid
vOC, TOC I:l Water Quality D I:I
ALK, CHL I:]
TOT FE D Comments
DIS GASSES [] 75 SUNNY
S04, NO3 ] PID:25.3
MN II, TOT MN []
Duplicate 1D ] Shipped SDG
June 2004 CCC Low Flow Logs MW-97-65 12/21/2006 URS




Well MW-97-78
Groundwater Sampling Log; Former Columbia Cement Company Site
Atlantic Richfield Company (BP) - Freeport, NY

"Wettio - | . - IMw-97-75 Start 9:00|Team AK,JRR
pate . | - |6/9/2004 Finish 9:35|Diameter 2 inches
o T i tEea TR Yes/No : Yes/No
Depthto Water:4- .~ = 6.90/# TOC - 2-inch pump ? N Duplicate? N
Total Depth - | . atrslnToc . |- Whale Pump ? N MS/MSD? N
Depth o Purmp 26[fTOC . Peristaltic Pump? Y Split-Sample? N
- e 2 ' [PERISTALTIC
‘Pump Raje 0.48|1/min ) Comments:
adjustede Limin - at minutes
adjbsted to: L Limin - at minutes
ORP | Temperature Sp_e'c._Cond.. Diss. Oxygeh Turbidity
mv) {deg C) - [mSlem) - mgity | NTU)
0 9:00 6.90
5 9:05 6.91 6.21 7.4 17 .62 0.922 0.90 300.2
10 9:10 6.93 6.20 3.7 17.55 0.916 0.57 665.0
15 9:15 6.93 .22 55 17.51 0.907 0.43 1139.8
20 9:20 6.93 6.26 9.1 17.53 0.905 0.39 8§29.2
Sy
25 9:25 6.93 6.26 2.2 17.51 0.904 0.36 551.7
30 9:30 6.94 6.27 14.3 17.55 0.905 0.34 371.9
0
0
0
0
0
0
Analyses clear cloudy turbid
VOC, TOC [:’ Water Quality [:l D
ALK, CHL D
TOTFE |:| Comments
DIS GASSES [] 80 SUNNY
S04, NO3 D PID: 24/8ppm
MN I, TOT MN []
Duplicate 1D I Shipped —[ SDG I
N

June 2004 CCC Low Flow Logs MW-97-7S 12/21/2006 URS



Well MW-98-8S

Groundwater Sampling Log; Former Columbia Cement Company Site
Atlantic Richfield Company (BP) - Freeport, NY

W§If 10 MW.08-88 Start 12:00}Team AK, JRR
Date’ 6/9/2004 Finish 12:50| Diameter 2 inches
Yes/No Yes/Nag
7.25|f TOC 2-inch-pump ? N Dupiicate? N
19.76|R TOC Whale Pump ? N MS/MSD? N
15]ft TOC Peristaltic Pump? Y Split-Sample? N
0.46L/min . Comment_s: PERISTALTIC
L/min at minutes
L/min at minutes
'h -Depth to Wéter- . pH ORP Temperature | Spec. Cond. | Diss. Oxygen § Turbidity
ST @To0) | (std units) (mv) {deg C) {mS/cm) {mgfL) (NTU)
0 12:00 7.25
13 12:13 7.32 6.71 -66.1 17.14 1.986 1.17 6.9
18 12:18 7.32 6.66 -57.1 17.07 1.983 0.71 43
23 12:23 7.31 6.67 -60.8 17.00 1.980 0.52 3.4
28 1228 7.30 6.66 -65.4 16.85 1.872 0.44 1.6
33 12:33 7.30 6.68 -69.7 16.86 1972 0.39 4.0
38 12:38 7.29 6.68 -72.2 16.74 1.965 0.37 09
43 12:43 7.28 6.67 -72.8 14.75 1.967 0.35 2.4
0
0
0
0
0
Analyses clear cloudy turbid
vOC, TOC D Water Quality D I:l
ALK, CHL D
TOTFE I:I Comments |
DIS GASSES [ ] 90 SUNNY & WINDY
S04, NO3 [] PID: 0.3 ppm
MN II, TOT MN []
Duplicate ID Shipped I | SDGl
June 2004 CCC Low Flow Logs MW-98-8S 1212112006 URS




Well MW-98-8D

Groundwater Sampling Log; Former Columbia Cement Company Site

Atlantic Richfield Company (BP) - Freeport, NY

“ewvenie | |mw-gssp Start 1100/ Team AK, JRR
Date - | - lerar2004 Finish 11:55| Diameter 2 inches
L L Yes/No YesiNo
IDepth to water |- 20 717l TOC 2-inch pump ? N Duplicate? N
Totat Depth = " L ' 34.88[#TOC Whale Pump ? N MS/MSD? N
Depth to Pump. 30}t TOC Peristaltic Pump? Y Split-Sample? N
e . . APERISTALTIC
Pump Rate ™ 0.46|Limin Comments;
_adjusted to Limin at minutes
adjﬁs’!ed-‘td:%-’ | Hfmin at minutes
. Time: Vater. . .pH CRP Temperature | Spec. _C-ond_.'. Diss. Oxygen | - Turbidity
{minutes).-.|. - s istd units) {mv) {deg C) {mSicm) ' {mgiL) {NTU)
0 11:00 7.47)
7 11:07 7.19 6.56 -48.8 17.95 1.079 1.42 217.0
12 1112 7.19 65.46 -54 4 17.56 1.080 0.75 109.1
17 11:17 7.19 6.47 -54 17 .50 1.078 0.56 78.0
22 11:22 7.19 6.49 -62.3 17.31 1.058 0.48 22.3
27 11:.27 7.18 6.50 -69.8 17.22 1.059 0.42 75.0
32 11:32 7.17 6.51 -71.2 17.19 1.073 0.39 327.0
37 11:37 7.14 6.52 771 17.26 1.079 0.37 1138.8
42 11:42 713 6.51 -81.2 17.28 1.083 0.36 5.1
0
0
0
0
Analyses clear cloudy turbid
VOC, TOC I:] Water Quality D D
ALK, CHL [
TOT FE D Comments |
DIS GASSES [ ] 85 SUNNY & WINDY
S04, NO3 I:l PID: 1.3ppm
MN I, TOT MN D
[Duplicale D | Shipped I SDG‘ J
b
URS

June 2004 CCC Low Flow Logs MW-88-8D 12/21/2006




Well MW-98-9D
Groundwater Sampling Log; Former Columbia Cement Company Site
Atlantic Richfield Company (BP) - Freeport, NY

-l 1D MW-98-9D Start 9:29[Team AK, JRR
Date 6/8/2004 Finish 10:35|Diameter 2 inches
Yes/No Yes/No
Dépth to Water: | 5.90|t TOC 2-inch pump ? N Duplicate? N
Total Depth 36.56}ft TOC Whale Pump ? N MSMSD? N
IDepih to Purip | 33lr TOC Peristaltic Pump? Y Split-Sample? N
Ty o a3l Comments:|PERISTALTIC
Limin at minutes
Limin at minutes
?if)ep'iﬁﬁfo"Water' pH ORP Temperature | Spec. Cond. | Diss. Oxygen | Turbidity
CORTO6) {std tmits) (mv) (deg C) (mSfcm) tmgiL) (NTU)
0 9:29 5.90
5 9:34 5.93 6.29 6.2 17.41 0.857 2.28 73.5
10 9:39 5.91 6.25 5.6 17.69 0.850 1.20 427.3
15 9:44 5.91 6.28 -12.2 17.62 0.849 0.86 133.1
20 9:49 5.91 6.28 -10.5 17.71 0.849 0.65 299.1
Sy
25 9:54 5.91 6.29 9.3 17.73 0.850 0.53 75.5
30 9:59 5.91 6.29 9.4 17.71 0.855 0.46 1096.3
35 10:04 5.91 .29 -16.2 17.77 0.851 0.40 321.8
40 10:09 5.91 6.29 -21.3 17.75 0.852 0.37 307.8
45 10:14 5.90 6.29 -26.6 17.71 0.850 0.35 1096.1
0
0
0
Analyses clear cloudy turbid
VOC, TOC [ ] Water Quality [ ] [ ]
ALK, CHL I:I
TOTFE D Comments
DIS GASSES [ SUNNY 75
S04, NO3 [] PID: 1.2ppm
MN Il, TOT MN L]
Duplicate 1D MW-9D-98D —I léhipped SDG ]
b
June 2004 CCC Low Flow Logs MW-98-9D 12/21/2006 URS




Well MW-98-10D
Groundwater Sampling Log; Former Columbia Cement Company Site
Atlantic Richfield Company (BP} - Freeport, NY

Weli 1D IMw-98-10D  |[Stant 12:25|Team AK, JRR
Date ‘A6/8/2004 Finish 13:30| Diameter 2 inches
R Yes/No Yes/No
Depth to Water |~ - 7.00t TOC 2-inch pump ? N Duplicate? N
Totel Depth 34941 TOC Whale Pump ? N MSMSD? N
hbep’ﬂﬁ toéiP'ﬁmp:“r 31[ft TOC Peristaltic Pump? Y Split-Sampie? N
T - JPERISTALTIC
PumpRate . . 0.48Limin- - - Comments:
adjustedto: - .| Limin at minutes -
adjustedto: Limin at minutes
- Time ;;'l:. Tirn '5_'-.:pH' ' ORP Temperature | Spec. Cond. | Diss. O'xygen. Turbidity
{minutes) - | {7 (std units) {mv) (deg C) {mSicm)- (mg/t.) - . INTUY
0 12:25 7.00|
5 12:30 7.02 6.07 0.8 18.94 0.932 1.94 7.7
10 12:35 7.01 6.08 -33.7 18.87 0.925 1.21 18.7
15 12:40 7.01 6.10 57.4 18.83 0.917 1.05 6.8
20 12:45 7.00 6.15 734 18.77 0.910 0.92 3.8
25 12:50 7.00 6.15 87.2 18.96 0.910 0.86 7.2
30 12:55 7.00 £.16 1137 17.90 0.898 0.80 75
35 13:00 6.99 6.18 -178.5 19.01 0.909 0.75 678.0
40 13:05 7.00 6.18 -196.1 18.95 0.898 0.72 399.5
45 13:10 7.00 6.19 2014 18.86 0.896 0.71 393.3
50 13:15 6.98 6.19 -207.3 18.83 0.809 0.69 24 8
0
0
Analyses clear cloudy turbid
VOC, TOC D Water Quality D D
ALK, CHL D
TOTFE I:] Comments
DIS GASSES [] 85 SUNNY & WINDY
S04, NO3 [] PID:0.5ppm
MN 1I, TOT MN [ ]
Duplicate ID [ Iihipped SDGI _l
June 2004 CCC Low Flow Logs MW-98-10D 12/21/20086 URS




Well MW-00-11A
Groundwater Sampling Log; Former Columbia Cement Company Site
Atlantic Richfield Company (BP) - Freeport, NY

v""l'_wi'al'l, s S MW-00-11A  |Start 13:00{Team AK, JRR
Iba'f.éff PR 6/9/2004 Finish 14:15|Diameter 2 inches _
Yes/No Yes/No
2.46]f TOC 2-inch pump ? N Duplicate? N
60.14lft TOC Whale Pump ? N MSMSD? N
55)ft TOC Peristaltic Pump? Y Split-Sample? N
|PERISTALTIC
0.48[L/min Comments:
L/min at minutes
L/min al minutes
.| Depthto Water|  pH ORP | Temperature | Spec. Cond. | Diss. Oxygen| Turbidity
{1 TOC) (std iinits) (mVv) {deg C} (mSicm) {ma/L) {NTL)
0 13:00 2.46
20 13:20 2.46 5.14 89.9 18.76 0.028 0.98 2716
25 13:25 2.46 5.04 103.2 18.72 0.027 0.63 607.2
30 13:30 246 5.00 80.4 18.68 0.027 0.41 1143.8
35 13:35 2.45 5.00 52.2 18.59 0.027 0.37 1143.5
40 13:40 244 4.99 4.2 18.62 0.027 0.33 761.2
45 13:45 243 5.02 -25.7 18.51 0.027 0.30 1108.0
50 13:50 242 5.04 -110.4 18.58 0.027 0.29 1080.5
55 13:55 2.40 512 -153.4 18.50 0.027 0.28 1142.9
60 14,00 2.41 5.09 -171.4 18.42 0.026 0.28 3188
65 14.05 240 5.10 -203.5 18.48 0.026 0.27 228.3
70 14:10 2.40 5.10 -200.8 18.54 0.026 0.26 189.5
75 14:15 2.40 513 -206.4 18.44 0.026 0.25 2406
Analyses clear cloudy turbid
VOC, TOC D Water Quality [:I D
ALK, CHL [ ]
TOTFE D Commenis l
DIS GASSES L] 90 SUNNY & WINDY
S04, NO3 L] PID: 0.5 ppm
MN I, TOT MN I:l
Duplicate 1D Shipped SDG
T
June 2004 CCC Low Flow Logs MW-00-11A 12/21/2006 URS




Well MW-00-12D
Groundwater Sampling Log; Former Columbia Cement Company Site
Atlantic Richfield Company (BP) - Freeport, NY

Well 1D o MW-00-12D Start 9:06)Team AK, JRR
Date = 6/10/2004 Finish 9:55Diameter 2 inches
Lo YesiNo Yes/No
Depth to Water |- 677} TOC 2-inch pump ? N Duplicate? N
otal Dep : 34.70lft TOC Whale Pump ? N MS/MSD? N
. 30lf TOC Peristaltic Pump? Y Split-Sample? N
i : o |PERISTALTIC
ot 0.48|Limin. Comments:
adjusted o : Limin - at minutes
adjusted tor - - Limin at minutes -
Tlme & “pH | ORP | Temperature | Spec. Cond. | Diss. Oxygen Turbidity
© O rhinutes) e ottt e (V) (deqg G) {mSfcm) " {mgiL) INTU)
0 9:00 6.77
15 9:15 6.81 6.56 -12 16.05 1.430 0.26 1187 .1
20 9:20 6.81 6.54 -11.6 15.92 1.427 0.53 1186.7
25 9:25 6.81 6.55 -21.1 15.85 1.435 0.45 178.0
30 9:30 6.83 6.57 -26.4 16.85 1.436 042 2315
Sy
35 9:35 6.85 6.59 -30.4 15.91 1.439 0.38 182.4
40 9:40 6.86 6.59 -28.2 15.89 1.437 0.36 251
45 0:45 6.86 6.59 -33.5 15.89 1.437 0.35 576.2
Q
0
0
0
0]
Analyses clear cloudy turbid
VOC, TOC l:‘ Water Quality |:I D
ALK, CHL [ ]
TOTFE |:| Comments l
DIS GASSES [ 75-80 PARTLY CLOUDY
S04, NO3 [ ) PID: 6.6 ppm
MN 11, TOT MN ]
Duplicate ID Shipped SDG J
gy
June 2004 CCC Low Flow Logs MW-00-12D 12/21/2006 URS




Well MW-13-3S
Groundwater Sampling Log; Former Columbia Cement Company Site
Atlantic Richfield Company (BP) - Freeport, NY

"“"'We;iii@ MW-03-38 Start 7:45|Team AK, JRR
D 6/10/2004 Finish 8:45|Diameter 2 inches
= ' Yes/No Yes/No
6.18|f TOC 2-inch pump ? N Puplicate? N
24 .28 ﬁ TOC Whaie Pump ? N MS/MSD? N
20jf TOC g . Peristaltic Pump? Y " Split-Sample? N
0.46H0rmin ' Comments:]PERISTALTIC
Lfmin at minutes
L/min at minutes
ORP Temperature Spec. Cond. | Diss. Oxygen | Turbidity
{mV) {deg C) i . {mSicm) {mgiL) _ (NTL)
0 7:45 6.18{
10 7:55 6.35 6.37 10.3 19.92 1.053 1.86 394
15 8:00 6.50 6.39 -18.9 19.58 1.047 0.85 68.5
20 8:05 6.37 6.45 -29 19.50 1.042 0.68 602.6
25 8:10 6.40 6.48 -30.3 19.46 1.044 0.59 566.1
30 8:15 6.41 6.50 ~33.3 19.49 1.044 0.53 250.1
35 8:20 642 6.51 -36 19.57 4.045 0.48 617.2
40 8:25 6.44 6.52 -40.4 19.54 1.043 0.45 890.2
45 8:30 6.45 6.53 -42.8 19.59 1.044 0.43 957 .2
0
0
0
0
Analyses clear cloudy turbid
VOC, TOC Water Quality D D
ALK, CHL
TOTFE Comments I
DIS GASSES 75 PARTLY CLOUDY
S04, NO3 PID: 0.0 ppm
MN 1, TOT MN
|Dup!icate D I Shipped SDG ]
N

June 2004 CCC Low Flow Logs MW-13-35 12/21/2006 URS



APRIL 2005 SAMPLING LOGS



Well MW-97-1S Page 1 of 1
Groundwater Sampling Log; Remediation Management Company (BP) - Freeport, NY

“Twel 1D 2 MW-97-18 Start 7:17{Team BD, AK
pate | 4/26/2005{Finish 7:45|Diameter 2 inches
o Yes/No Yes/No
Depth to Water | = 5.82|ft TOC 2-inch pump ? N Duglicate? N
TotaiDepth: ] L - 24.11|f TOC Whale Pump ? N MSIMSD? N
Depthto Pomp | <~ 19 TOC Peristaltic Pump? Y Spiit-Sample? N
SER L R |PERISTALTIC
Pump Rate - 0.54|Lsmin Comments:
a&iusted’io : Limin at minutes
- adjustedtor | L Limin at minutes
g Tlme L Time -Depth to Water pH ORP Temperature { Spec. Cond. | Diss. Oxygen | Turbidity
Ciminutes) | o e (RTOC) {std units) {mv) (deg C} (mS/em) {mgiL) {NTU}
0 7:17 5.61
3 7:20 5.82 6.44 -01 16.51 0.92 0.77 229
8 7.25 5.81 6.45 -97 16.46 .94 0.00 377
13 7:30 5.81 6.46 -102 16.81 0.91 0.00 48.5
18 7:35 . 5.81 6.47 -105 16.98 0.91 0.00 65.8
ey
23 7:40 5.81 6.48 -108 17.14 0.89 0.00 89.1
Analyses clear cloudy turbid
VOCs Water Quality E’ D
D Comments ‘
[] 60 PARTLY CLOUDY
PiD: 0.0ppm
Duplicate 1D Shipped l SDG I
-

Aprit 2005 CCC Low Flow Logs MW-97-15 12/21/2006 URS



Well MW-98-8D
Groundwater Sampling Log; Remediation Management Company (BP) - Freeport, NY

=

age 10f 1

“tvellip o |Mw-98-9D Start 6:21|Team BD, AK
Date ': 4/26/2005 | Finish 6:50 | Diameter 2 inches
SeEl e ' Yes{No Yes/No
Depth fo Water |- 5.85]ft TOC 2-inch pump ? N Duplicate? N
Total Depth 36.34[ft TOC Whale Pump 7 N MS/MSD? N
Depth to Pump | 31lft TOC Peristaltic Pump? Y Split-Sample? N
. |PERISTALTIC
Pump Rate 0.01|L/min Comments:
adjusted to; Limin at minutes
‘adjusted to; iL/min at minutes
: '_T_i'mé_,':__'ﬁ.: T : pH ORP Temperature | Spec. Cond. | Diss. Oxygen | Turbidity
(mim_m_e's) ' - {std units) {mV}) {deg C) {mSicm) {mg/L} {NTLH
0 6:21 5.88
4 6:25 5.80 6.31 -109 17.77 0.92 Q.00 250
9 6:30 5.90 6.37 -114 17.92 1.41 0.00 280.0
14 6:35 5.90 6.38 -116 17.94 0.90 0.00 220.0
19 6:40 5.90 6.38 -117 17.95 0.90 0.00 2240
24 6:45 5.80 6.39 -117 17.94 0.90 0.00 225.0
Analyses clear cloudy turbid
VOCs Water Quality D I:l
D Comments I
[:l 60 PARTLY CLOUDY
PID: 0.5ppm
Duplicate 1D Shipped SDGl —I
~—
April 2005 CCC Low Flow Logs MW-98-9D 12/21/2006 URS




Well MW-03-13S
Groundwater Sampling Log; Remediation Management Company (BP) - Freeport, NY

Page 1 of 1

e lyelnin IMw-03-135  [Stert 8:47|Team BD, AK
' 4/26/2005|Finish 9:15|Diameter 2 inches
Yes/No Yes/No
6.05ift TOC 2Z-inchpump ? N Duplicate? N
24 30]ft TOC Whale Pump 7 N MS/MSD? N
19[ft TOC Peristaltic Pump? v Split-Sample? N
0.6 lL/min Comments:| PERISTALTIC
Limin at minutes
Limin at minutes
- Depth to Water pH ORP Temperature | Spec. Cond. | Diss. Oxygen | Turbidity
HTOC) {std units) {(mv) (deg C} {mS/cm) {mg/L} {NTU}
0 8:47 5.99|
3 8:50 6.10 6.82 -130 15.63 0.91 0.44 77.3
8 8:55 6.00 6.81 -133 15.65 0.93 0.00 50.6
13 9:00 6.00 6.79 -135 15.65 0.90 0.00 37.5
18 9:05 6.00 6.74 -136 15.65 0.90 0.00 322
— 23 9:10 6.00 6.80 -135 15.66 0.90 0.00 32.8
Analyses clear cloudy turbid
VOCs Water Quality D D
D Caomments
|___| 60 PARTLY CLOUDY
PID: 0.0ppm
Duplicate 1D Shipped SDG
S
April 2005 CCC Low Flow Logs MW-03-13S 12/21/2006 URS




Well MW-05-14S
Groundwater Sampling Log; Remediation Management Company (BP) - Freeport, NY

Page 1 of 1

“emiveli ID MW-05-14S  |Start 10:23|Team BD, AK
Date 4/26/2005|Finish 10:55|Diameter 2 inches
: ' Yes/No Yes/No
Depth to Water | - 5.04)ft TOGC 2-inch pump ? N Duplicats? N
Total Depth -~ ] 25.00{ft TOC Whale Pump ? N MS/MSD? N
Depifito Pump | i 20l TOC Peristaltic Pump? Y Splt-Sample? N
P BRSO EReg ‘ JPERISTALTIC
PumpRate . . 0.71Lmin Comments:
adjusted ;. Uirmiin at minutes
adjusted 1o: . . L/min at minutes
Tﬂ’ne T . pH ORP Temperature | Spec. Cond. | Diss. Oxygen Turbidity
{minutes) - {: - ‘{std units) - {mV) {deg C} {mS/em} {mg/l} (NTU} -
0 10:23 5.00F
2 10:25 545 6.34 -68 16.27 13.20 0.46 377.0
7 10:30 6.34 -75 16.20 13.30 0.00 375.0
12 10:35 5.30 6.34 -82 16.55 13.10 0.00 371.0
17 10:40 5.30 6.34 -84 16.72 15.20 0.00 188.0
e 22 10:45 6.34 -85 16.63 15.10 0.00 102.0
27 10:50 6.34 -86 16.63 14.30 0.00 61.0
Analyses clear cloudy turbid
VOCs Water Quality I:I D
D Commenis I
I:l 60 PARTLY CLOUDY
PID: 0.0ppm
Duplicate 1D J Shipped 8DG I
g
April 2005 CCC Low Flow Logs MW-05-145 12/21/2006 URS




Well MW-05-15D Page 1 of 1
Groundwater Sampling Log; Remediation Management Company (BP) - Freeport, NY

venio. | MW-05-16D  |Start 9:42|Team BD, AK
_D‘at'e'f'. o Finish 10:10{Diameter 2 inches
——— - Yes/No Yes/No
4.95Ht TOC 2-inch pump 7 N Dupiicate? N
38.30|f TOC Whale Pump ? N MS/MSD? N
IR TOC Peristaltic Pump? Y Split-Sample? N
.|PERISTALTIC
1.01{Lsmin Comments:
Lirnin at minutes
Lfmin at minutes
.Depth-lo Wéter pH ORP Temperature | Spec. Cond. | Diss. Oxygen | Turbidity
{ft TOC) (std units) {mv) {deg C) {mS/cm) {mg/L) (NTU)
0 9:42 4.92
3 9:45 513 6.73 -61 17.67 0.28 0.00 242.0
8 9:50 512 6.65 -54 17.80 0.28 0.00 88.2
13 8:55 6.63 -73 17.78 0.27 .00 49.8
18 10:00 5.12 6.63 -75 17.79 0.30 0.00 40.9
gy
23 10:05 512 6.62 -71 17.79 0.30 0.00 39.2
Analyses clear cloudy turbid
VQCs Water Quality l:l D
D Comments |
D 60 PARTLY CLOUDY
PID: 2.8ppm
Duplicate ID__ [MwWDE16 I [Shipped I SDG
N

April 2006 CCC Low Flow Logs MW-05-15D 1212172006 URS



JUNE 2006 SAMPLING LOGS



Well MW-1S

Groundwater Sampling Log; Former Columbia Cement Company Site
Atlantic Richfield Company (BP) - Freeport, NY

Well ID MW-1S Start 9:37| Team LG, TT
Date 6/7/2006 Finish 10:37 | Diameter 4 inches
s Yes/No Yes/No
Depth to Water 5.62|ft TOC 2-inch pump 2 N Duplicate? N
Total Depth 20.02|f TOC Whale Pump 7 N -MSIMED? N
Depth to Pump 15 ﬁ' TOC Peristaltic Pump? Y Split-Sample? N
. APERISTALTIC
Pump Rate 0.45[Limin Comments:
adjusted to: 0.35|Limin 6|minutes
adjusted to; 0.3{L/min ofminutes
Time Time | Depthto Water| - pH ORP | Temperature | Spec. Cond. | Diss: Oxygen | : Turbidity
tminutes) C{RTOC) . | (stdunits) | (mV) {deg C) mS/em) bl mgily o | (NTUY
0 9:37 5.62
3 9:40 5.62 6.71 -141 15.76 1.33 0.92 412.0
6 9:43 6.96 -169 15.48 1.30 0.60 171.0
9 9:46 7.06 -181 15.49 1.28 0.21 13.0
12 9:49 6.96 7.12 -190 15.49 1.28 0.10 70.9
15 9:52 7.25 -195 15.52 1.28 0.00 77.6
18 9:55 7.68 7.36 -197 15.54 1.28 0.00 71.7
21 9:58 7.36 -197 15.55 1.28 0.00 77.3
24 10:01 8.16 7.37 -196 15.59 1.28 0.00 80.6
27 10:04 7.37 -196 15.55 1.28 0.00 81.2
30 10:07 8.71 7.37 -185 15.59 1.28 0.00 83.6
a3 10:10 8.71|Collect Sample
80 10:37 10.24 7.34 -195 15.12 1.29 0.41 50.1
Analyses clear cloudy turbid
vOC, TOC Waler Quality D D
ALK, CHL
TOT FE Comments
DIS GASSES Rainy, 70
S04, NO3 PID: 0 ppm
Duplicate 1D I Shipped SDG
June 2006 CCC Low Flow Logs MW-18 12/21/2006 URS




Well MW-97-1D
Groundwater Sampling Log; Former Columbia Cement Company Site
Atlantic Richfield Company (BP) - Freeport, NY

el D MW-97.1D  |Start 10:58|Team LG, TT
Date 6/7/2006 Finish 11:46|Diameter 2 inches
: Yes/No Yes/No
Depth to Water |- 5.85ft TOC 2-inch pump 2 N Duplicate? N
Totat Depth - | 33.65(ft TOC Whale Pump ? N MS/MSD? N
ih 1o Pump: 1 3ol TOC Peristaltic Pump? ¥ Spit-Sample? N
e |PERISTALTIC
0.50{Lymin Comments:
0.4|L/min lats minutes
0.3[{L/min ato minules
| time. |Depthtowater| pH ORP | Temperature | Spec. Cond. | Diss. Oxygen | Turbidity
T {ft TOC) {std units) {mV) {deg C) (mS/em} {mafL) (NTLU)
0 10:58 5.85
3 11:01 5.85 6.88 31.0 14.94 1.06 0.0 0.0
6 11:04 6.68 39.0 155.03 1.06 0.0 0.0
g 11:07 6.71 40.0 15.21 1.06 0.0 0.0
12 11:10 582 6.77 42.0 15.17 1.06 0.0 0.0
Ny
15 11:13 6.81 42.0 15.17 1.06 0.0 2.7
18 11:16 5.83 6.81 43.0 15.13 1.06 0.0 1.9
21 11:19 6.83 49.0 15.28 1.34 0.0 0.0
24 11:22 5.84 6.90 52.0 15.31 1.37 0.0 0.9
27 11:25 6.91 56.0 15.35 1.39 0.0 0.6
30 11:28 5.84 6.93 57.0 15.37 1.40 0.0 0.9
37 11:35 5.84|Coliect Sample
48 11:46 5.91 6.99 -17.0 15.37 1.910 0.03 0.0
Analyses clear cloudy turbid
VOC, TOG Water Quality [] []
ALK, CHL
TOT FE Comments
DIS GASSES Rainy, 70
S04, NO3 PID: 0 ppm
IDuplicale D T I Shipped SDGI
g
June 2006 CCC Low Flow Logs MW-97-1D 12121/2006 URS




Well MW-97-18
Groundwater Sampling Log; Former Columbia Cement Company Site
Atlantic Richfield Company (BP) - Freeport, NY

\erll w o MW-97-18 Start 16:39| Team LG, TT
late B ler712008 Finish 17:47 | Diameter 2 inches
: Sl - Yes/No ' " Yes/No
Depthto Water'). 533/t TOC 2-inch pump ? N Duplicate? N
Total Depth ; 24 08{ft TOC Whale Pump ? N MS/MSD? N
Depth-to _P.:L:a'mpi- 19 ft TOC Peristaltic Pump? Y Split-Sample? N
e - - PERISTALTIC
Pump Rate 0.30{1/min Comments:
adj'ti’s’.fed tai L/min at minutes
adjusted {0~ Urin at minutes
Time. | : - pH ORP | Temperature | Spec. Cond. Diss. Oxygen | Turbidity
[minites) | {std units) (mV) {deg C) {mSfcm) {mgiL) (NTU)
0 16:39 533
3 16:42 5.33 5.54 62 15.97 1.38 0.51 15.4
6 16:45 £.49 73 16.03 1.37 0.33 11.3
9 16:48 6.51 -78 16.01 1.36 0.14 6.3
12 16:51 6.50 -81 16.95 1.36 0.07 36
| 15 16:54 532 6.51 -84 15.96 1.36 0.00 1.4
18 16:57 6.51 -86 16.00 1.36 0.00 8.2
21 17:00 6.51 -87 15.98 1.35 0.00 6.7
24 17:03 6.52 -89 16.01 1.35 0.00 7.2
27 17.06 532 6.52 -90 15.98 1.34 0.00 7.4
36 17:15 5.32|Collect sample
68 17:47 5.24 6.55 73 15.96 1.37 0.12 2.1
Analyses clear cloudy turbid
vOC, TOC Water Quality [ ] L]
ALK, CHL
TOT FE Comments
DIS GASSES Rainy, 70
S04, NO3 PID: 0 ppm
Duplicate ID DUP-D60706 I Shipped SDG
h

June 2006 CCC Low Flow Logs MW-97-15 12/21/2006 URS



Well MW-97-28
Groundwater Sampling Log; Former Columbia Cement Company Site
Atlantic Richfield Company (BP) - Freeport, NY

Well ID MW-97-28  |Start 13:48|Team TT, KH
Date 6/9/2006 Finish 14:35|Diameter 2 inches
T : Yes/Na Yes/No
Depthiio Water . 6.52lf TOC 2-inch pump ? N Duplicate? N
Total Dépth |- 23.89]ft TOC Whale Pump ? N MS/MSD? N
Depth 1 Pu 19|t TOC Peristaltic Pump? Y Spit-Sample? N
[PERISTALTIC
0.30]tymin Comments:
L/min at minutes
L frminy at minutes
: 'ED'epth to Water pH ORP Temperature | Spec. Cond. { Diss. Oxygen | Turbidity
o RTOC) | (std units) {mv) {deg C} {mS/cm) {mg/L) {NTL)
0 13:48 6.52
3 13:51 6.52 6.43 -62 17.71 1,24 0.62 14
6 13:54 6.26 -59 17.55 1.22 0.0 6.5
9 13:57 6.24 62 17 44 1.22 0.0 8.0
12 14:00 6.54 6.22 -63 17.42 1.23 0.0 3.0
15 14:03 6.24 65 17.44 1.23 0.0 4.0
18 14:06 6.29 -69 17.56 1.23 0.0 3.8
21 14:09 6.54 6.39 74 17 .56 1.23 0.0 39
24 14:12 6.40 79 17 52 1.22 0.0 77.5
27 14:15 6.41 -79 17.51 1.22 0.0 78.5
30 14:18 6.43 -80 17.43 1.22 0.0 77.6
32 14.20 Coliect Sample
47 14:35 .50 6.46 -53 17.48 1.31 0.77 18.4
Analyses clear cloudy turbid
VOC, TOC Water Quality I:] I:]
ALK, CHL
TOTFE Comments
DIS GASSES Parity Cloudt 75
S04, NO3 PID: 0 ppm
Duplicate ID Shipped SDGI
June 2006 CCC Low Flow Logs MW-97-25 12/21/2006 URS




Well MW-97-38
Groundwater Sampling Log; Former Columbia Cement Company Site
Atlantic Richfield Company (BP) - Freeport, NY

Well 1D CAMW-97-35 Start 10:02|Team TT, KH
Date - .16/9/2004 Finish 10:53 | Diameter 2 inches
e ' Yes/No Yes/No
Depth to Water | - 6.10#t TOC 2-inch pump ? N Duplicate? N
Totat Depth -] 24.76}ft TOC Whale Pump ? N MS/MSD? N
Ipepttito Pump } 0 ¢ 20lTOC Peristaltic Pump? Y Split-Sample? N
T £ SN APERISTALTIC
Pump Rate . | 0.20}/min. - Comments:
adjusiedto: - 0.3|Lmin. até minutes
'.a;!jusjted I Limin at minutes
T!me PH ORP Temperature | Spec. Cond. | Diss. Oxygen | Turbidity
: _(Mi'rim'es;i_ i {std umits) mv) {deg C) (mS/cm} {mgiL.) (NTU)
0 10:02 6.10]-
3 10:05 6.10 6.49 -40 17.01 2.01 0.15 53
6 10:08 6.50 -47 16.83 1.97 0.00 7.9
9 10:11 6.57 -53 16.60 1.96 0.00 10.8
12 10:14 6.12 6.58 -56 16.65 1.96 0.00 13.0
oy
15 10:17 6.61 -b9 16.64 1.95 0.00 171
18 10:20 6.62 -61 16.66 1.95 0.00 220
21 10:23 6.64 -65 16.66 1.85 0.00 28.0
24 10:26 6.17 6.65 -66 16.72 1.94 0.00 27.8
27 10:29 6.68 -69 16.66 1.94 0.00 29.8
33 10:35
51 10:53 6.18 6.72 -63 17.02 1.95 0.00
0
Analyses clear cloudy turbid
VOC, TOC Water Quality D I:l
ALK, CHL
TOTFE Comments
DIS GASSES Partly Cloudt 75
S04, NO3 PID: 0 ppm
Duplicate 1D I Shipped SDG
b
June 2006 CCC Low Flow Logs MW-07-38 12/21/2006 URS




Groundwater Sampling Log; Former Columbia Cement Company Site

Well MW-97-4S

Atlantic Richfield Company (BP) - Freeport, NY

Well 1D MW-97-45 Start 13:14|Team LG, TT
bate Ci 6/8/2006 Finish 14.03|Diarneter 2 inches
. Yes/No Yes/No
Depthto Water | 6.64|1 TOC 2-inch pump ? N Duplicate? N
Total Dept 24.95(ft TOC Whale Pump ? N MS/MSD? N
20/t TOC Peristaltic Pump? Y Split-Sample? N
|PERISTALTIC
0.35/L/min Comments:
0.25{L/min atg mi_nutes
0.3]L/min at9 minutes
Depth to Water pH ORP Temperature | Spec. Cond. ' Diss. Oxygen | Turbidity
: {# TOC) {std units) {mv}) {deg C) {mSfcm) (mgiL} {NTU}
0 13:14 6.64
3 13:17 6.64 6.99 -43.0 16.15 1.51 0.95 139.0
6 13:20 6.82 -58.0 16.17 1.53 0.28 93.0
9 13:23 6.85 -66.0 16.10 1.55 0.02 62.0
12 13:26 6.93 -77.0 16.07 1.57 0.00 14.2
15 13:29 6.66 6.96 -82.0 16.05 1.57 0.00 8.3
18 13:32 6.97 -86.0 16.08 1.68 0.00 16.1
21 13.35 6.97 -91.0 16.07 1.58 0.00 12.2
24 13:38 6.97 -94.0 16.06 1.58 0.00 10.5
27 13:41 6.66 6.97 -97.0 16.06 1.58 (.00 7.9
30 13:44 6.97 -99.0 16.02 1.58 0.00 85
33 13:47 6.66 6.97 -102.0 15.99 1.58 0.00 7.6
41 13:55 Collect Sample
49 14:03 6.67 6.96 -89.0 16.05 1.60 0.32 6.9
Analyses clear cloudy turbid
VOC, TOC Water Quality D D
ALK, CHL
TOTFE Comments
DIS GASSES Sunny, 70
S04, NO3 PID: 0.0 ppm
q [Duplicate ID l Shipped SDG[ —l
June 2006 CCC Low Flow Logs MW-37-45 12/21/2006 URS




Well MW-97-5S
Groundwater Sampling Log; Former Columbia Cement Company Site
Atlantic Richfield Company (BP) - Freeport, NY

S
Well 1D MW-97-58 Start 11:23{Team TT, KH
Date 61912006 Finish 12:15|Diameter 2 inches
L Yes/No Yes/No
Depth-to Water | 547l TOC 2-inch pump ? N Duplicate? N
Total Depth = | 25.80/ftTOC Whale Pump 7 N MS/MSD? N
IDepth to Pump | 201t TOC Peristaltic Purmp? Y Split-Sample? N
TR A i .. [PERISTALTIC
PumpRate . .| 0.30|L/min Comments:
- adjusted to: L/min at minutes
adiusted to: - | L/min a minutes
~ime | Tin -~ pH ORP | Temperature | Spec. Cond: | Diss. Oxygen| Turbidity
{minitesy © ]~ E -{std units) (mVv) {deg C} {mSfcm} {mg/L) (NTU)
0 11:23 547| "
3 11:26 6.97 -115.0 18.72 0.871 5.57 9.3
6 11:29 6.99 -135.0 17.22 0.858 0.00 89.7
9 11:32 6.96 -137.0 16.95 0.895 0.00 526.0
12 11:35 582 6.92 -136.0 16.91 0.906 0.00 603.0
15 11:38 6.88 -136.0 16.74 0.914 0.00 304.0
18 1141 G.86 