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REMEDIAL REPORT
VOLUNTARY CLEANUP PROGRAM
INDEX NUMBER D2-0023-00-08
INFORMATION TECHNOLOGY HIGH SCHOOL
21-16 44™ ROAD
LONG ISLAND CITY, NEW YORK

1.0 INTRODUCTION

The premises located at 21-16 44" Road, Long Island City, New York (“the Site”) is
the subject of a Voluntary Cleanup Program (VCP), Index Number D2-0023-00-08 by Virginia
S. Peterson, as Trustee, Wendy Peterson Smithson, Judy Ann Sarkisian, Arthur Corey
Sarkisian, David P. Close, as Successor Executor/Trustee, Gabrielle V. Sarkisian as Successor
Executor/Trustee and Frederick Hanssen, as Successor Executor/Trustee pursuant to the New
York State Department of Environmental Conservation (NYSDEC) VCP. The Site consists of
approximately 30,000 sq. ft. (square feet) building with a basement area of 10,000 sq. ft. and
approximately 5,000 sq. ft. parking lot.

Previous uses of the Site included metal cleaning, painting, degreasing, plating and fin-
ishing. Advanced Cleanup Technologies, Inc. (ACT), 115 Rome Street, Farmingdale, New
York conducted a Phase I and Phase II investigation and completed an Interim Remedial
Measures (IRM) between January 2000 and January 2002. Leggette, Brashears & Graham,
Inc. (LBG), 110 Corporate Park Drive, Suite 112, White Plains, New York completed
additional IRM and an investigation program for determination of soil and ground-water
conditions beneath the site and to obtain data for preparation of a Remedial Work Plan (R'WP).

During characterization and delineation of onsite contamination (primarily
tetrachloroethene (PCE), remedial measures were instituted to address the contamination. The
areas of contamination, along with remedial measures completed at the site an;1 the endpoint

results, are described below.

2.0 SOIL CONTAMINATION

2.1 Former Drum Storage Area

The initial step taken to remediate the soil quality on the Site was the removal of the

contaminant source area in the former drum storage area. The former drum storage area
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location is shown on figure 1. On February 12, 2002, LBG supervised Tempa General
Contracting Corp. (Tempa) during the excavation activities of the former drum storage area.
This remedial action consisted of excavating approximately 25 cubic yards of soil contaminated
with PCE. Additionally, approximately 15 cubic yards were previously excavated during a
limited remedial measures conducted by ACT.

The excavation began on the eastern portion of the former drum storage area and
proceeded west. The top two feet of soil was continuously screened with a photoionization
detector (PID) and placed on the side of the excavation to be used as backfill. Once volatile
organic compounds (VOCs) were detected in the soil with the PID, the soil was transferred to
a loader and stockpiled on polyethylene plastic sheeting. The excavation was terminated at
6-7 ft bg (feet below grade) and approximately 25 cubic yards of soil was removed from the
excavation. The highest PID soil readings were collected from 3-4 ft bg throughout the
excavated area. As a result, the sidewall confirmation samples were collected from 3 ft bg.
The excavation was terminated on each side once the PID exhibited a non-detectanle response
with the exception of the south sidewall. The south sidewall was terminated with a PID
reading of 1.9 ppm of total volatile compounds at 3 ft bg.

Confirmation soil samples were collected from the excavation sidewalls and bottom
(collected from 6 ft bg) and placed into laboratory prepared containers. The samples were
placed in a cooler with ice and submitted to York Analytical Laboratories, Inc. (York), a New
York Certified Laboratory located in Stamford, Connecticut. The soil samples were analyzed
for VOCs by EPA Method 8260, semivolatile organic compounds (SVOCs) by EPA
Method 8270, total RCRA metals and Toxicity Characterization Leaching Procedure (TCLP)
RCRA metals. )

Additionally, a composite sample of the newly excavated stockpile and the original
ACT stockpile was collected for waste characterization and placed into laboratory prepared
containers. These samples were also placed in a cooler with ice and submitted to York. They
were analyzed for New Jersey method Total Petroleum Hydrocarbon (TPH), VOCs, SVOCs,
PCBs, TCLP RCRA metals, flash point, reactivity, corrosivity and paint filter test in order to

satisfy the analytical requirements of the disposal facility.
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After collection of the sidewall and bottom samples, the excavation was lined with a felt
fiber cloth to mark its extent. After the felt fiber cloth was placed around the extent of the
excavation it was backfilled with gravel (approximately 25 cubic yards). Once all of the gravel
was in the excavation the remaining unimpacted soil, set aside at the beginning of the
excavating activities, was placed in the excavation to grade.

The laboratory results of soil samples collected from the four sidewalls and excavation
bottom and analyzed for VOCs and SVOCs exhibited concentrations below NYSDEC
Technical and Administrative Guidance Memorandum (TAGM) Recommended Soil Cleanup
Objectives (RSCO) for all parameters. These values represent the standard required by the
NYSDEC. Analysis of soil samples by TCLP indicated that all inorganics (metals) are below
regulatory standards.

It should be noted that PCE was below the TAGM Recommended Soil Cleanup
Objectives for all endpoint samples for the excavation.

On February 25, 2002, LBG supervised the removal of approximately 40-45 cubic
yards of PCE contaminated soil from the Site. This soil, listed as hazardous due to its PCE
content of 3.6 mg/kg (milligrams per kilogram) (0.5 mg/kg PCE is the non-hazardous limit),
was generated under the property US EPA ID Number NYR000088377.

Freehold Cartage, Inc. of Freehold, New Jersey (US EPA ID Number NJD054126164)
transported the 40 cubic yards of hazardous waste in roll-off containers to CWM Chemical
Services, Inc. of Model City, New York (US EPA ID Number NYD049836679). Copies of
the Bills of Lading and the Uniform Hazardous Waste Manifests were submitted in the
Remedial Investigation Report, December 2002, (Appendix III) and are also on file with LBG

and are available for review upon request.

2.2 First Floor Ash Removal

On August 1, 2 and 5, 2002, nine geoprobe borings, GP-1 to GP-9, were drilled within
the area of the first floor to depths ranging between 16 and 20 ft bg. The locarions of the
geoprobe borings are shown on figure 1. During the drilling continuous soil samples were

collected using a 4-foot macrocore sampling device. Two soil samples per boring were
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selected for laboratory analysis. The first soil sample selected for laboratory analysis was
from 0-1 foot below the floor grade, while the second soil sample was selected based on the
highest PID reading or, from the soil sample collected from above or at the ground-water
level. Ms. Ioana Munteanu, Project Manager of NYSDEC Region II, observed the soil
sampling on August 1, 2002.

The soil samples were submitted to the laboratory for analysis of VOCs (EPA
Method 8260), SVOCs (EPA Method 8270), total metals, TCLP metals and pesticides and
PCBs.

Based upon the laboratory results for the soil sampled from 0-1 feet below the floor
grade, the fill/ash located directly beneath the concrete slab was removed from the first floor
and stockpiled in the parking lot. The stockpile was placed on a 40 mil polyethylene liner.
Approximately 500 cubic yards of soil/ash was removed from the first floor and placed on the
stockpile.

From September 16 to 23, 2002, the first floor fill/ash stockpile was loaded onto trucks
and disposed as non-hazardous petroleum contaminated soil. The trucks hauling the soil were
from various trucking companies and were all coordinated by Allied Waste Services, Inc. of
Merrick, New York. All of the soil was taken to Clean Earth of Philadelphia for
disposal/recycling. Waste manifests were submitted in the Remedial Investigation Report,
December 2002, (Appendix III) and are also on file with LBG and are available for review

upon request.

2.3 Basement Sumps

In 2001, ACT supervised the removal of the sediments from two sumps, SD-01 and
SD-03 located inside of the building and from a drain SD-2 located outside of the building.

On February 14, 2002, LBG supervised Tempa during the excavation activities of the
sump, SD-03 (B-1), located in the northeast corner of the basement. A three-foot square area
of the six-inch thick concrete was removed to provide access to the soil surrcunding and
beneath the sump. The sediment was removed from the sump using hand tools consisting of a

shovel and a post-hole digger. The sediment was screened continuously for VOCs and all PID
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readings taken from the sediment were non detectable. All of the sediment was removed from
SD-03 (B-1) and transferred to three United States Department of Transportaticn (USDOT)
approved 55-gallon steel storage drums. Approximately one cubic yard of sediment was
generated from SD-03 (B-1). Ground water was encountered at approximately 20 ft bg or
4 feet below the basement slab. A confirmation sediment bottom sample was collected from
4 ft bg and placed into laboratory prepared containers. The samples were placed in a cooler
with ice and submitted to York. The samples were analyzed for the presence of VOCs by EPA
Method 8260, SVOCs by EPA Method 8270, total RCRA metals and TCLP RCRA metals.
Once the excavation and sampling activities were completed, the area was backfilled with
approximately one cubic yard of pea gravel.

Additionally, a composite sample of the sump sediment contained in the three drums
was collected for waste characterization and placed into laboratory prépared containers. These
samples were also placed in a cooler with ice and submitted to York. They were analyzed by
New Jersey method TPH, VOCs, SVOCs, PCBs, TCLP RCRA metals, flash point, reactivity,
corrosivity and paint filter test in order to satisfy the analytical requirements of the disposal
facility.

On February 22, 2002, LBG supervised the removal of the three drums of sediment
generated from basement sump SD-03 (B-1). This waste, listed as hazardous due to its TCLP
lead content of 25.8 mg/1 (milligrams per liter) (5.0 mg/l TCLP lead is the non-hazardous
limit), was generated under the property US EPA ID Number NYR000088377. Freehold
Cartage, Inc. of Freehold, New Jersey (US EPA ID number NJD054126164) transported the
drums to US Liquids of Detroit, Inc. in Detroit, Michigan (US EPA ID
Number MID980991566). Copies of the Bill of Lading and the Uniform Haza-dous Waste
Manifest were submitted to NYSDEC in the Additional Remediation Report, March 20C2 and
are on file with LBG and available for review upon request.

The laboratory results of endpoint soil samples collected from the bottom of
SD-03 (B-1) and analyzed for VOCs, SVOCs and total metals exhibited concentrations below
NYSDEC TAGM RSCO for all parameters. These values represent the standard required by
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the NYSDEC. The soil quality results for TCLP metals indicated that the concentrations are

below regulatory standards.

2.4 Basement Ash Removal

Between July 16 and 18, 2002 the concrete slab was removed from the basement area,
exposing the soil beneath. The concrete was broken in pieces using air powered jackhammers
and transported out. After the soil was exposed, it was visually inspected for staining and
screened for VOCs using a PID. It was determined that directly beneath the concrete slab a
layer of approximately 0.5 to 1 foot of fill and ash was present. It was determined that the
fill/ash layer had to be removed in order to evaluate the underlying soil. Prior to rernoval,
four composite samples of the fill/ash layer were collected from the basement area and
analyzed in laboratory. The laboratory analyses of fill/ash were submitted in Remedial
Investigation Report, Volume 2, dated October 2002, Appendix III.

Based upon the laboratory results for the four composite samples of the fill/ash layer
collected from the basement area located directly beneath the concrete slabb, it was rermoved
from the basement and stockpiled in the parking lot. The stockpile was placed on a 40-mil
polyethylene liner. Approximately 400 cubic yards of soil/ash were removed from the
basement and placed on the stockpile.

From August 20-22, 2002, the basement fill/ash stockpile was loaded on tracks as non-
hazardous petroleum contaminated soil. The trucks hauling the fill/ash material were from
various trucking companies and were coordinated by Allied Waste Services, Inc. of Merrick,
New York. All of the soil was taken to Clean Earth of Philadelphia for disposal/recycling.
Waste manifests were submitted in the Remedial Investigation Report, December 2002,

(Appendix III) and are also on file with LBG and are available for review upon request.

2.5 Parking Lot

Lead contamination was discovered in a soil sampled collected in the parking lot at a
concentration of 345 ug/l (micrograms per liter) TCLP lead from 0-2 ft bg. This soil sample
was collected during the ACT installation of Monitor Well MW-03 in March of 2001.

LEGGETTE, BRASHEARS & GRraHAM, INC.



In order to better characterize the subsurface soil and to further delineate the horizontal
and vertical extent of lead impacted fill, additional geoprobe borings were advanced by LBG
on April 12, 2002. Eight borings were positioned in a grid around MW-03 and advanced to
8 ft bg. The locations of the geoprobe borings drilled on April 12, 2002 are show: on figure 1
as PGP-1 to PGP-8. Samples were collected in 2-foot increments and analyzed for total lead.
Of 32 samples collected, 7 were reanalyzed for TCLP lead, one of which was classified as
hazardous PGP-4 (4-6 ft bg). LBG advanced additional geoprobe borings, PGP-9 to PGP-14
shown on figure 1, on August 16, 2002 to further delineate the horizontal and vertical extent of
the lead contamination. Soil samples were collected continuously from grade to 16 to 20 ft bg.
Each sample submitted to the laboratory was a composite of 4-foot soil samples recovered
from the geoprobe macrocore. As with the previous samples, all samples submitted were
analyzed for total lead; however, all of these samples were also analyzed for TCLLP lead. Of
these 14 samples, one was classified as hazardous, PGP-10 (10-14 ft bg).

On October 17, 2002, Tempa completed four excavations in the parking lot where soil
was classified as hazardous for lead according to TCLP analysis or wherz total lead
concentrations were greater than 5,000 mg/kg. The locations of these excavations,
Numbered 1 to 4, are shown on figure 2. Excavation 1 and Excavation 4 addressed the
elevated lead concentrations in PGP-1 (0-2 ft bg) and PGP-7 (4-6 ft bg), respectively. These
sample points had total lead concentrations of 4,250 mg/kg (Excavation 1) and 5,260 mg/kg
(Excavation 4). The dimensions for both excavations measured approximately 5 feet by 5 feet.
Excavation 1 was 5 feet in depth and Excavation 4 was 8 feet in depth. Excavation 2 and
Excavation 3 addressed hazardous concentrations of lead in PGP-10 (10-14 ft bg) and PGP-4
(4-6 ft bg), respectively. These sample points had TCLP lead concentrations of 12.0 mg/1 in
Excavation 2 and 10.4 mg/l in Excavation 3. The dimensions for both excavatioas measured
approximately 10 feet by 10 feet. Excavation?2 was 15 feet in depth and Excavation 3 was
8 feet in depth. Sidewall samples and a bottom sample were collected from all four
excavations to confirm clean endpoints. The samples were stored on ice in a cooler to
maintain a constant temperature until delivery to the laboratory. The samples werz sent to the

laboratory and analyzed for total lead and TCLP lead. The lead concentrations of all endpoint
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samples were below the TCLP hazardous classification level of 5.0 mg/l with the exception of
Excavation 1. The bottom sample of Excavation 1 was hazardous for lead with a concentration
of 15.1 mg/l and samples from the south and east sidewalls were greater than 1,200 mg/kg
total lead. Due to the elevated endpoint samples from Excavation 1, on November 18, 2002
the size of that excavation was increased to measure approximately 8 feet by 8 feet and was
8 feet in depth. Following the excavation, new endpoint samples were collected from the east
sidewall, the south sidewall and bottom of the excavation. The parameter conczntrations of
these new endpoint samples were below the TCLP hazardous classification level.
Approximately 130 cubic yards of soil excavated from the lead contamination hot spot areas
were removed and disposed of as hazardous material for lead by a licensed hazardous waste

hauler. Copies of the disposal manifests are attached as Appendix IV.

2.6 Dry Well Remediation

On February 6, 2003, LBG continued activities in the parking lot by supervising the
excavation of the onsite dry wells. The excavation was completed by Tempa. The excavation
of the new dry wells are located in the center of the parking lot. The location of the dry well
excavation is shown on figure 3. The excavation dimensions measured approximately 24 feet
by 24 feet and totaled 14 feet deep. During the excavation, all material removed from grade to
approximately 9 ft bg was stored onsite in two stockpiles. Both of these stockpiles were placéd
on a polyethylene liner both underneath and then covered with a liner to protect them from the
elements and to prevent them from being a source of dust. The soil rernoved from
approximately 9 ft bg to 14 ft bg excavation, was stored on a separate stockpile. This deeper
soil, which appeared to be native fine sand and silt, was visually distinguishable from the fill
found above it. This third stockpile was also placed on and covered with polyethylene liners.
Following the completion of the dry well excavation, sidewall confirmation samples were
collected from 9 ft bg. Additionally, a bottom confirmation sample was collected from
14 ft bg. The samples were stored on ice in a cooler to maintain a constant temperature until
delivery to the laboratory. The samples were sent to the laboratory and analyzed for total lead,

TCLP lead and cyanide. The concentrations of the tested parameters of all endpoint
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confirmation samples were below the TCLP hazardous waste classification level in addition to
containing less than 15 mg/kg total lead. Composite samples of the three stockpiles were
collected and submitted to the laboratory for waste characterization. The concentrations in the
sample from the stockpile of soil removed from approximately 9 ft bg to 14 ft bg were below
all regulatory standards and the stockpile was removed from the site by Tempa. Soil samples
from the two stockpiles of soil removed from grade to approximately 9 ft bg, approxirnately
165 cubic yards, were analyzed for waste characterization. Following classification as
hazardous for lead, this material was loaded into vehicles permitted by the NYSDOT and
transported offsite under manifest by a licensed waste hauler. Copies of the disposal manifests

are attached as Appendix IV.

2.7 Pipe Trench Remediation

On August 26 and 28, 2002, Tempa excavated the piping and soil running along the
south wall of the building (from the oil pump). The trench, approximately 8 feet wide and
80 feet long, was excavated to a depth of approximately 3 ft bg. Approximatsly 65 cubic
yards of soil stockpiled onsite along with the first floor ash were placed on a plastic liner and
covered with plastic. Additionally, some sections of concrete extended from the building and
into the trench. The piping and concrete was removed from the trench and disposed of offsite
by Tempa. The trench was then separated into four areas (each approximately 8 feet by

20 feet), and composite bottom samples were collected from each area. A pipe trench sample
location map is shown on figure 1. All soil samples were composited in a stainless steel bowl
and mixed with a stainless steel spoon and then sampled. The bowl and spoon were
decontaminated with Alconox and water between each sampling event. The samples were
stored on ice in a cooler to maintain a constant temperature until delivery to the laboratory.
All samples were sent to the laboratory and analyzed for VOCs and SVOCs. All samples were
also analyzed for total metals, TCLP metals, PCBs and pesticides. Laboratory analysis of the
composite soil samples collected from the pipe trench indicated that no VOCs or TCLP metals
were detected in any of the soil samples. No PCBs or pesticides were detected in pipe trench

Area 3. Additionally, no SVOCs were detected in soil samples collected from pipe trench
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Areas 1, 2 and 3. Several SVOCs were present at concentrations that exceeded the NYSDEC
RSCO in pipe trench Area 4. Also, several total metals were present in concentrations that
exceeded the NYSDEC RSCO for all four pipe trench areas. Upon receipt of the labcratory
results, the trench was backfilled with clean fill. On September 4, 2002, two composite soil
samples were collected from the trench soil stockpile and analyzed for waste characterization.
This soil, in addition to the first floor ash, was removed from the Site as non-hazardous
petroleum contaminated soil. This material was loaded into vehicles permitted by the
NYSDOT and transported offsite under manifest by a licensed waste hauler. Waste manifests
were submitted in the Remedial Investigation Report, December 2002, (Appendix III) and are

also on file with LBG and are available for review upon request.

2.8 Topsoil Removal

In order to grade the parking lot to allow the completion with a finished surface, one to
two feet of soil was removed from the surface. Approximately 240 cubic yards of soil was
stockpiled onsite with a polyethylene liner both underneath it and covering it. On March 21,
2003, a composite soil sample was collected from the topsoil stockpile and analyzed for waste
characterization. This soil was removed from the Site as non-hazardous petroleum
contaminated soil. This material was loaded into vehicles permitted by the NYSDOT and
transported offsite under manifest by a licensed waste hauler. Copies of the disposal manifests
are attached as Appendix IV.

Following removal of this soil, the parking lot was capped with a six-inch thick
concrete slab. After the concrete slab hardened a finished block surface was constructed for
aesthetic purposes. Drainage for runoff was laid out throughout the parking lot and routed to

the dry wells.
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3.0 SOIL VAPOR CONTAMINATION

3.1 Engineering Control

3.1.1 Vapor Barrier

In order to prevent the vertical migration of VOC and SVOC vapors frora the vadose
zone into the building, an impermeable HDPE (high density polyethylene) liner was installed
beneath the concrete slab of the entire building. Additionally, an impermeable vapor barrier
was installed along the western wall of the basement to prevent the lateral migration of VOC
and SVOC vapors from the vadose zone beneath the first floor into the basement.

The building is sealed from the subsurface with a 40-mil HDPE liner. The liner was
installed beneath the concrete slab as one unit and all seams were heat welded. The liner was
constructed above soil vapor extraction horizontal SVE pipes that were installed in a layer of
pea stone. The vapor barrier was also installed beneath the elevator shafts in both the first
floor and basement, and connected to their respective floors’ liner. A specification sheet for a
HDPE geomembrane manufactured by GSE Lining Technology, Inc. is attached as
Appendix 1.

The 40-mil HDPE liner covers the first floor and basement areas and the liner was
secured to the existing concrete walls with stainless steel battens and sealant. The liner was
secured to the columns with a banding strip and sealant. The batten is constructed of stainless
steel 3/8-inch thick and 1 1/2-inch wide. The liner was secured to the batten with 3/B-inch
diameter stainless steel cinch anchor bolts, 3 3/4-inch long, and installed at 6 inches on center.
A 1/4-inch thick, 1 1/2-inch diameter neoprene gasket was used as the sealan: which was
placed between the concrete and the liner. The banding strips were prefabricated to fit the
existing cylindrical columns, and were installed in the same manner as the battens.

To ensure against failure of the liner at bends between the horizontgl and vertical
surfaces, a 45-degree cove, filled with grout or polyfoam was formed along the corners. The
cove is at least 2 inches in each the horizontal and vertical direction. The In-Line Plastics field
installation quality assurance manual is attached as Appendix I.

Penetrations through the liner for plumbing or electric conduits were also sealed to the
liner through installation of custom HDPE pipe boots. Pipe boots are custom-made HDPE
sleeves with a lip that can be sealed to the liner. A non-woven geotextile filter fabric ¢f 8 to

10 ounce per square yard weight, was set over the entire pea stone surface prior to the
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placement of the liner to prevent potential puncture of the liner by the pea store. After the
liner was installed on the fabric it was then covered by a protection board, overlain by steel
reinforcing mesh and a new concrete slab. The installation of vapor barrier was completed
between November 27 and December 25, 2002.

3.1.2 Soil Vapor Extraction

Analysis of vapors from the temporary collection points sampled inside of the building
showed the highest concentration of vapors to exist in the GP-8 and GP-6 areas. These vapor
points are located inside of the first floor of the building in the immediate vicinity of the
building south wall and north of the former drum storage area. In addition, the highest
concentration of dissolved VOCs was detected in wells located outside of this area.

In order to remediate the impacted soils, four vertical soil-vapor extraction (SVE) wells
(VE-1 to VE-4) and seventeen SVE horizontal pipes (HV-1 to HV-17) were installed between
October and December 2002. The locations of these pipes and wells are shown on figure 4.
All of the SVE systems were installed and constructed according to design documents reviewed
and approved by the NYSDEC.

As part of the design, a SVE pilot test conducted between October 28 and November 8,
2002 was used for the Site to size the blowers and determine the necessary air/vapor flow rates
for each system. As a result of the pilot test, four blowers were utilized in the SVE system.
Eleven horizontal SVE pipes installed beneath the first floor are manifolded into two separate
7.5 Hp (horsepower) blowers. Six horizontal SVE pipes installed beneath the basement floor
are manifolded into one 7.5 Hp blower. The four vertical SVE wells installed in the former
drum storage area are manifolded into one 15 Hp blower. The SVE extraction and treatment
systems are contained in a treatment building located on the south side of the building. The
system layout is illustrated on figure 5.

Four separate extraction systems will be operated to remediate the Site. The first two
systems include the eleven individual first floor extraction points that operate from two 7.5 Hp
explosion-proof regenerative blowers. The third system includes the six individual basement
extraction points that operate from a 7.5 Hp explosion-proof regenerative blower. The fourth

system includes four individual excavation points that operate from a 15-Hp explosion-proof

LEGGETTE, BRASHEARS & GRAHAM, INC.



-13-

regenerative blower. The SVE blowers used at the site are mounted on plastic skids and are
equipped with moisture separators, air filters, gauges and switches to control the operation.
The suction line is equipped with relief valves to avoid excessive vacuum or pressure loads on
the blower.

The objectives of the horizontal systems are to induce negative pressure beneath the
building to both remediate the subsurface and to protect the indoor air quality of the building
by removing VOCs from beneath the vapor barrier. Additionally, the vertical SVE wells are
to be utilized to induce a negative pressure on the subsurface in the former drum storage area
to remediate the soil and ground water in the source area.

The vapors will flow from the four separate system manifolds to one main manifold,
which in turn flows through two 500-pound vapor-phase activated carbon absorbers positioned
in series. After treatment with carbon, the airstream is discharged to the atmosphere. A
schematic flow diagram of the system is included in the manufacturer’s manual included in
Appendix I of the SVE Operation Maintenance and Monitbring (OM&M) Plen submitted
separately July 2003.

All individual pipes/wells and soil vapor monitoring points will be monitored during
each Site visit to monitor concentrations in separate areas beneath and outside of the building.
Additionally, influent, mid-carbon and effluent vapor samples will be collected a minimum of
once per month and analyzed by EPA Method TO-14. The vapor phase carbon will be
changed out periodically in order to maintain proper effluent VOC concentrations as confirmed
by laboratory analysis.

A Health and Safety Plan (Community Monitoring Program) is included as

Appendix II.

4.0 GROUND-WATER CONTAMINATION
4.1 Installation and Sampling of Ground-Water Monitoring Wells

In order to delineate the horizontal and vertical extent of the dissolved-phase PCE and
other VOCs present in the ground water beneath the Site, fifteen ground-water monitor wells

were installed. Three wells, MW-1, MW-2 and MW-5 were installed by ACT while thé
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additional twelve wells were installed by LBG. Seven of the wells are shallow monitor wells
(MW-1, MW-2, MW-5, MW-7, MW-8, MW-10 and MW-13), two of the wells are cluster
monitor wells (MW-6 and MW-9), three are bedrock ground-water monitor wells (BRW-I,
BRW-2 and BRW-3), two are temporary micro wells (MW-11 and MW-12) and one is a
ground-water pumping well (RW-1). Seven of the wells were installed in and around the
former drum storage area. The remaining wells characterize the ground water both upgradient
and downgradient of the Site. All of the monitor wells, with the exception of MW-11 and
MW-12, were installed using a hollow-stem auger. The bedrock wells were drilled by a
combined hollow-stem auger and bedrock coring technique. MW-11 and MW-12 were
installed using a track mounted geoprobe rig that was able to access the basement of the

building. All of the ground-water monitor well locations are shown on figure 1.

4.2  Ground-Water Sampling and Analysis
On March 12 and 13, 2003, April 30, 2003 and June 4 and 5, 2003 after water-level

measurements were recorded are ground-water samples were collected from the: onsite and
offsite monitor wells using the low-flow sampling method (EPA Low-Flow Ground-Water
Sampling Procedures, April 1996). The Low-Flow (Minimal Drawdown) Ground-Water
Sampling Procedures are included in Appendix III. The ground water was evacuated from the
wells using a low-flow submersible pump fitted with dedicated polyethylene tubing. The
tubing intake was set approximately 1 to 2 feet above the bottom of each overburden monitor
well and was set just off of the bottom of each bedrock monitor well. For each well, ground
water was purged for approximately 10 minutes prior to measuring any parameters, in an
attempt to minimize turbidity. -

Onsite field parameters were continually monitored by a Horiba U-22XD
multiparameter water-quality monitoring system. Measurements for pH, conductivity,
turbidity, dissolved oxygen (DO), temperature, and oxygen reduction potential (ORP) were
obtained simultaneously as the ground water was pumped through a flow-through cell at a rate

of 100-500 ml/minute. All field parameters were recorded at three-minute intervals until all

parameters reached stabilization for three consecutive intervals. Additionally, as per NYSDEC
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requirements, a target turbidity goal of below 50 nephelometric turbidity urits prior to
sampling was utilized. Due to the high amount of silt in the subsurface, the target turbidity
level was not obtained in all samples. Stabilization requirements are recorded on individual
low-flow sampling logs for each monitor well.

Upon reaching stabilization of all parameters, the effluent end of the polyethylene
tubing was disconnected from the flow-through cell and the ground-water samples were
collected in laboratory prepared sample containers. After sampling each well the submersible
pump and the flow-through cell were decontaminated with Alconox and water.

Additionally, after water-level measurements were recorded, ground-water samples
were collected from the temporary ground-water monitor wells located in the basement. For
these sample locations, three volumes of water were purged from each well prior to sampling.
Following the evacuation of water, all field parameters were recorded on individual sampling
logs and samples were collected with dedicated disposable polyethylene bailers and stored in
laboratory prepared sample containers.

All of the samples were stored on ice in a cooler to maintain a constant temperature
until delivery to the laboratory under chain-of-custody procedures. All monitor well ground-
water samples were analyzed for VOCs and for total metals.

Laboratory analysis of the water samples collected from the onsite and offsite monitor
wells indicated that several VOCs were detected above the Technical and Operational Guidance
Series (TOGS) Ground Water Quality Standards (GWQS). The primary contaminants are PCE
and trichloroethene (TCE).

4.3  Engineering Control

In order to remediate the contaminated ground water beneath the Site, a ground-water
pump and treat system was designed and constructed. This system will utilize the ground-
water recovery well RW-1 to pump ground water from the subsurface through a liquid carbon
absorption system, prior to discharging to the New York City sanitary sewer system. As part
of the development of the recovery well, approximately 922 gallons of liquid was pumped

from the recovery well using a guzzler vacuum truck. The water generated during the well
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development, in addition to the purge water generated from low-flow sampling activities, was
disposed of offsite by a licensed contractor, American Environmental Assessment Corporation.
A copy of the disposal manifest is attached as Appendix IV.

As part of the design, a ground-water pumping test was conducted at the Site to
optimize the location and pumping rate for the extraction/recovery well. As a result of the
pumping test one recovery well, RW-1, pumping between 10 and 20 gpm (gallons per minute)
from the underlying aquifer will be used to efficiently remediate the impacted ground water in
a reasonable time.

The objectives of the ground-water extraction system are: 1) to prevent any further
migration of ground water containing VOCs beyond the Site; and, 2) to extract and treat
impacted ground water. The primary objective of the Remedial Action (RA) is to remove
ground water containing VOCs in excess of the maximum contaminant levels (MCLs) from the
Site in order to restore the ground water to drinking water quality or background levels using
the pump and treat technology. The secondary objective is to treat the extracted ground water
to meet ground-water discharge limits specified by the New York City Department of
Environmental Protection (DEP) Ground Water Discharge Permit.

Influent, mid-carbon and effluent water samples will be collected a minimum of once
per month and analyzed by EPA Method 8260. The liquid phase carbon will be changed out
periodically in order to maintain proper effluent VOC concentrations.

Quarterly sampling of monitor wells (including the one recovery well) will provide
assessments of the extent and mobility of the VOCs. The quarterly sampling will also
encompass a water-level monitoring program to demonstrate continued capture of ground
water. The data generated will be used to make a demonstration for system modifications

(i.e., pumping rate decrease or increase) or termination in the future.

5.0 REMEDIATION SYSTEM OPERATION, MAINTENANCE AND MONITORING
After the cleanup objectives are achieved operation of the system will be discontinued
but sampling will be instituted to monitor contaminant levels in order to detect whe‘her or not a

rebound of contaminant concentrations occurs. The active SVE system beneath the building
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and in the former drum storage area will remain in place even if compliance is achieved. This
will assure that if another spill occurs in the future, onsite or offsite, that the Site will have
both a passive and active means of protection. An OM&M Plan outlining both the SVE and

ground-water treatment systems is submitted as a separate document.

6.0 REPORTING AND NO FURTHER ACTION REQUEST

As indicated on VCP Guide, Draft May 22, 2002, Section 8.4.2, a release is requested
conditioned upon submittal and approval of the attached OM&M Plan, which includes
quarterly ground-water monitoring, and maintenance of engineering controls. Following the
completion of the remediation, a Site Closure Report summarizing the success of the

remediation effort will be prepared.

6.1 Evaluation of Field and Laboratory Data
6.1.1 Closure/Backfilling of Excavation

The Site Closure Report will include the laboratory results of the endpoint sampling in
relationship to NYSDEC standards outlined in TAGM #4046, Determination of $Soil Cleanup

Objectives and Cleanup Levels, January 24, 1994. This information, in conjunction with a

DUSR prepared for the samples, will support the approval for closure.

6.1.2 Reporting of Results of Onsite Air Monitoring

In compliance with the Site Health and Safety Plan, the Site Closure Report will include
the results of the air monitoring during the remedial investigation for detectable levzls of
organic vapors and dust. Also included will be field logs and a discussion of those actions, if
necessary, which were taken to ensure no offsite migration of detected odors/vapors that right

have been generated during intrusive onsite activities.

6.2  Verification of Disposal Documentation

All disposal documentation including the waste characterization results, completed
waste manifests and weight tickets/quantity vouchers will be verified for accuracy, summarized

and included in the Site Closure Report. Also included will be a copy of the current license
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and/or permit of the waste hauler(s) and disposal facility(s) selected and approved for the

project.

6.3 Evaluation and Summary of the Remedial Action

The report will include an evaluation and summary of the remedial efforts taken in
support of the project. These efforts will include the initial tasks required for the removal of
impacted soil and sediment, efforts taken to define the extent of the excavations and those
activities accomplished to complete the project such as backfilling, installation ¢f the liner and

active venting system, and waste disposal.

6.4 Ground-Water Monitoring

Quarterly ground-water monitoring will be implemented and a report will be submitted
to NYSDEC approximately one month after each sampling event. A copy of the laboratory
analytical reports will also be included. Water-table elevation and flow data, including ground-

water contour maps, will also be reported.

6.5 Request for Closure

Upon completion of the remedial work, a petition to the NYSDEC for final Site closure

in the form of a No Further Action Letter will be prepared and submitted.
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APPENDIX 1

IN-LINE PLASTICS FIELD INSTALLATION QUALITY
ASSURANCE MANUAL AND GEOTEXTILE SPECIFICATIONS
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1.1.0

1.2.0

1.3.0

INTRODUCTION
1.1.1. Purpose

Quality assurance refers to means and actions employed by In-Line Plastics, LC (ILP) to assure
conformity of the lining system installation with the Quality Assurance Plan, drawings and
specifications.

This manual addresses the quality assurance of the installation of flexible membrane liners and
other geosynthetic products used by ILP in waste disposal landfills, surface impoundments or
other installations as specified by the owner and/or Engineer. This manual is a general guide and
not site specific and delineates In-Line’s quality procedures and standards for instzllation.

Commonly use geosynthetic components of a lining system is being discussed in this manual. This
includes polyethylene geomembranes, geotextiles, geonets and geocomposites. This manual can
be a useful guide in delineating the quality assurance procedures and requirements for the
installation of all the above geosynthetic products. The site specific-QA depends on job
specifications and site conditions.

This manual does not address the quality assurance of soils, except in cases where soil placement
may have an influence on the geosynthetics.

1.1.2. Scope of Quality Assurance

The scope of this manual includes the quality assurance applicable to shipment, handling, and:
installation of all geosynthetics. In particular, full time quality assurance of the installation of
geomembranes and the installation of other geosynthetics is essential. ( See exhibit A for QA

Chart)

This manual does not address design guidelines, installation specifications, or selection of
geomembranes or other geosynthetics (which includes compatibility between geosynthetic and
contained material).

Construction Meetings
1.2.1  Progress Meetings

It is recommended an informal daily installation Progress Mcetmg be held among appropriate
parties to discuss current progress.

-

Delivery, Storage, and handling . .

Membrane delivered to tﬁe site shall be unloaded prior to In-Line crew arrival and stored with a minimum
of handling. Each roll will be uniquely labeled.

Inventory shall be taken at the time of delivery. As the membrane is unloaded, it shall be inspected for
damage. Any damage will be noted and repaired per specification. The “inventory Report” form will be

. used as material is delivered. Any shortages shall be noted as missing items ordered.

Membrane material shall be handled with.equipment that will not damage the membrane.
The storage area required shall be reasonably flat and well drained. The surface shall be free of sharp rocks or
other objects that may damage the membrane.

e e Lo - - U S
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2.1.0

The storage area must be as close as practical to the work area in order to minimize on site handling. The
storage area must also be secure to prevent vandalism and theft and must be such that the membrane is not
likely to be damaged by passing vehicles.

Equipment

14.1

1.4.2

143

Welding Equipment
Two practical types of welding equipment can be utilized: Wedge, and Extrusion.
A. Wedge Welding
For panel seaming with varying subgrade, the contractor shall provide automated welding
- equipment. The equipment shall be capable of measuring the temperature at the wedge and
monitoring the automated equipment to assure it maintains a consistent pressure to achieve a
passing field weld.
The power source shall be capable of providing constant voltage under a combined-line load.
B. Extrusion Welding
For extrusion welding, the contractor shall provide a field extrusion welder capable of
adhering a continuous ‘bead between the panels with a nominal width of one inch. Extrusion
welders shall have a fixed preheat nozzle attached to the front of the extrusion welder.

Generators

Typically, a 6.5 kW or larger generator will be used at the work area and electrical extension cords
will be used to power the welding equipment.

Miscellaneous Equipment

Small tools will include hook blade utility knives, scissors with rounded points, hand leister, grinders,
and silicone or rubber rollers.

GEOMEMBRANE INSTALLATION

2.1.1

Earthwork

A. Surface Preparation .
The Earthwork Contractor shall be responsible for preparing the subgrade according to
the projéct specifications and the following minimum industry subgrade standard
necessary to properly install the liner. .

Al The surface to be lined has been prepared so as to be free of irregularities,
protrusions, vegetation, excessive water, loose soil or abrupt changes in grade.

A2 The supporting“surface does not contain stones or other matter of such-
composition, shape or size which may be damaging to the geomembrane and

A3 There are no excessively soft surface areas
Under no circumstances shall the installer deploy any geomembrane in areas not

acceptable within these guidelines. A completed surface acceptance from shall be
provided to the customer specifically indicating the areas accepted for ggomembrane

Jrwast s
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installation during each day’s activities. This form shall be provided after installation
activities within that area. If at any time during the installation of the geosynthetic lining
system the prepared subgrade deteriorates, becomes damaged, or in any way is determine
unaccéptable by the Site Supervisor, all liner installation work shall stop in those areas
and the condition of those areas brought to the attention of the appropriate party.

Anchor Trench
The anchor trenches shall be constructed by the Earthwork Contractor to the lines, widths
and depths as shown on the drawings and specifications. This task should be performed

prior to the geomembrane deployment. Pile excavated dirt away from the area to be
lined.

The edges where the geosynthetics enter the trench should be free of irregularities,
 protrusions, etc. to avoid potential damage to the material. Backfilling of the anchor
trench shall be the responsibility of the of the Earthwork Contractor in accordance with
specifications. Backfilling should occur when the geosynthetic material is at its most
contracted state to avoid potential bridging problems. Care must be taken to avoid
damaging the geosynthetics during backfilling.

Geomembrane Deployment

The site supervisor, in conjunction with the customer shall agree upon the followiny issues. If any
adverse situation or disagreement exists, the site supervisor shall delay deployment until issues are
resolved.

22.1

222

223

224

Installation
The Site Supervisor shall proceed with deployment provided that:

s  Deployment equipment does not damage the subgrade
e  Personnel who are in contact with the liner do not smoke, wear damaging (non-soﬁ
sole) shoes or engage in other activities which risk damage to the liner

Use of a low ground pressure, rubber-tired all terrain vehicle (i.e. ATV) is allowed on the
geosynthetic surface, provided proper care is taken to avoid damage and excessive traffic

Field panel placement installation sequence should take into account site diainage, wind
direction, subgrade surface, access to the site, and production schedule of the projest.
Field panels should be seamed as soon as possible after deployment and all deployed

~ material shall be marked with appropriate identification.

Visual Inspection -
The Site Supervisor and/or the QA Technician and the designated Indepenclent Inspector
shall visually inspect each panel, as soon as possible after deployment, for damage or
areas needing repair. Areas shall be marked for repair.

Field Seaming

Field seaming involves the bonding of adjacent panels using thermal methods.

2.3.1

Seam Layout

In general, seams shall be oriented parallel to the diredtion of maximum slope, i.e.

oriented along, not across, the slope. In comners and odd-shaped geometric locations, the *
number of seams should be minimized. No horizontal seams should occur ¢n a panel less
the five lineal feet from the toe of the slope. On slopes of less that 10% (6L: 1H), this rule

‘.3_7
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2.3.3.

234

235

shall not apply. A cross slope seam may be utilized provided the panel ends are cut at an
angle of approximately 45%.

A seam is considered a separate entity if it is the principal attachment that joins two or

-more panels. Repairs are not considered seams in this context.

A numbering system using adjacent panel numbers shall identify each seam.
Seaming Equipment and Products

Approved processes for field seaming and repairing are extrusion welding and fusion
welding. All welding equipment shall have accurate temperature monitoring devices to
insure proper measurement of the welder temperatures.

A Fusion Process

This process shall be used for seaming panels together and is not generally used for
patching or detailed work. The apparatus shall be of hot wedge type and is commonly
equipped with a “split wedge” to allow air pressure seam testing.

Fusion welding equipment shall be self-propelled devices and shall be equipped with
functioning wedge temperature and seaming speed controllers to assure proper control by
the Welding Technician. '

B. Extrusion Process

This process shall be used primarily for repairs, patching, and special detail fabrication.
This method is also useful to connect new panels to previously installed liner that does
not have an exposed edge capable of being fusion welded.

The extrusion welding apparatus (hand welder) shall be equipped with temperature
monitoring devices.

Seam Preparation

The Welding Technician shall verify that prior to seaming the seam area is free of
moisture, dust, sand, or debris of any nature; the seam is properly heat tacked and
abraded when extrusion welding; and seams are performed to minimize “fishmouths™.

Trial Seams (Trial Wclds)

Prior to production seaming, trial seams shall be made and accepted using project
specified criteria. Trial seams shall be made.on appropriate sized pieces of identical or
equivalent geomembrane material to verify that seaming conditions and procedures are
adequate Each trial seam sample shall be assigned a number and the test results recorded

in the appropriate log. : 2

-

¢ Trial seams shall be performed for each welder to be used and by each operator of
extrusion welders, and by the primary operator of each fusion welder. .

e A passing trial seam shall be made prior to the beginning of each seaming period.

" Typically this is at the start of the day and after lunch break.

¢ Fusion welded trial seam samples shall be approximately six feet long by oné foot
wide with the seam centered lengthwise, For extrusion welding, the trial seam
sample size shall be approximately three feet long by one foot wide with the seam
centered lengthwise.

Panel Seams (Production Seaming)
Upon Acceptance of the trial seams, work may begin on deployed panels. All seams shall
be non-destructively tested. Each completed seam shall be labeled with pertment

information.



2.3.6

Non-Destructively Seam Testing.

ILP will only non-destructively test field seams for their full length using an air pressure
test or a vacuum test, if required by Engineer’s specifications. The purpose of non-
destructively tests is to demonstrate the leak resistance of the seam.

The Site Supervisor shall schedule all non-destructively testing operations in order: to
ensure prompt demonstration of weld quality and the orderly progress of tae project.

The QA Technician shall instruct the testing personnel regarding marking of repairs
needed, leaks and sign-off marks on seam and repairs.

a)

b)

Vacuum Testing

Vacuum testing is routinely performed on extrusion welds and can be pelformcd
on the fusion welds. The equipment shall consist of a vacuum box assembly
with a vacuurn gauge, a pumping device, and a soap solution.

The following procedure shall be followed:

Wet a section of the seam with the soap solution. The seam section must be longer
that the vacuum box.

Place the vacuum box over the wetted area and apply body weight to form a seal
between the gasket and the liner.

Evacuate air to create a negative pressure of approximately 3 to S psig.

Observe the seam through the viewing window for pressure of soap bubbles emitting -
from the seam.

If no bubbles are observed, reposition the box on the next wetted area. for testing
with slight overlap.

If bubbles are detectéd, this indicates a leak in the seam, mark the area of the leak for
repair and retest.

Air Pressure Testing
A.ir pressure testing is performed on seams made by a double-se am fusion
welding apparatus.

The equipment shall be comprised of the following:

An air pump, or air tank, capable of producing a minimum air pressure of 25 psig in
the seam channel

A sharp hollow needle to insert air into the air channel of the seam

A hot air gun or other heating device to seal the ends of the air chaansl

-

The following procedures shall be followed:

Seal both ends of the air channel of the seam to be tested.

Insert the needle into the air chamber at either end of the seam to be fested. _
Pressurize the air channel to minimum of 15 psi. Allow the pressure "o stabilize, and
if necessary, re-pressurize to 15 psi and note the pressure.

With a minimum pressure of 15 psi stabilized in the air channel, the time of day
should be noted.

After approximately Sminutes, the air pressure should be read again.

If the difference between the two readings is more than 4 psi, the seam need< to be
retested

Upon completion of the air pressure test, the seam shall be marked and pomts
requiring repair identified.

-5
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Procedures for Air Pressure Test Failure .
Should the seam fail the air pressure test, the following procedure shall be followed:

Reposition the apparatus and retest the same section

While the seam air-channel is under pressure, traverse the length of the seam and
listen for the leak

While the seam air-channel is under pressure, apply a soapy solution to the seam
edge (do not trim excess material from edge of seam) and observe for bubbles
formed by escaping air

Re-test the seam in progressively smaller increments, until the area of leakage is
identified

Repair the identified leak area by extrusion welding the excess material at the edge
of the seam and then vacuum test

In areas where the air channel is closed and the integrity of the weld is not suspect,
vacuum testing is acceptable '

Destructive Seam Testing

Destructive seam testing will only be performed at selected locations, if required by
Engineer’s specifications. The purpose of these tests is to evaluate bonded seam strength
testing shall be performed as work progresses.

2)

b)

<)

d)

e

Location and Frequency :

The frequency of sample removal is commonly no more that one sample per 500
lineal feet of seam. The sample can be taken at the end of a seam to avoid a
repair.

Size of Samples

A sample segment twelve inches by twelve inches shall be cut with the seam
centered lengthwise. Additional segments may be cut for independent lab
testing, archival retain or other uses.

Sample Identification
The segment shall be marked with the appropriate destructive sample (D/S)
number.

Field Testing
Sample shall be tested in peel and in shear using the following procedure:

Ten specimens of one-inch width shall be cut.

Five specimens shall be tested for peel. Fusion welds shall be tcsted from both sides.
Five specimens shall be tested for shear. 7
The specimens shall be hand pulled to see if the seams exhibit a film tear bond
(FTB) (see Exhibits B & C). If specified samples can also be sent to In-Line Plastics
for in house testing in a tensiometer. Testing will occur at a rate of two inches per

minute.

Pass/Fail Criteria
Seam shall exhibit a film tear bond (FTB) (see Exhibits B & C). For projects
that utilize a tensiometer, the following table provides minimum acceptable

values.



Seam Strength
ASTM D 4437
Shear Pec.
Product Name Thickness Extrusion Fusion Extrusion Fusion
ASTMD kN/m kN/m kN/m kN/m
5199 (Lb./in) (Lb./in) (Lb./in) (LB/in)
Mm (mils) '
HDPE Smooth 0.75 (30) 9.4 (54) 9.4 (54) 6.3 (36) 7.3 (42)
HDPE Smooth 1.0 (40) 13.3(76) 13.3 (76) 8.7 (50) 10.3 (49)
HDPE Smooth ‘1.5 (60) 204 (117) 204 (117) 12.7 (78) 15.9 (91)
HDPE Smooth 2.0 (80) 27.1 (155) 27.1 (155) 18.2 (104) 21.1 (121)
LLDPE Smooth 0.75 30) 7.3 (42) 7.3 (42) 6.1 (35) 6.1 (35)
LLDPE Smooth 1.0 (40) 9.8 (56) 9.8 (56) 8.4 (48) 8.4 (48)
LLDPE Smooth 1.5 (60) 14.7 (84) 14.7 (84) 12.6 (72) 12.6 (72)
LLDPE Smooth 2.0 (30) 19.6 (112) 19.6 (112) 16.8 (96) 16.8 (96)
Seam Strength
ASTM D 4437
Shear Pee!
Product Name Thickness Extrusion Fusion Extrusion Fusicn
ASTMD kN/m kN/m kN/m kN/ra
5199 (Lb./in) (Lb./in) (Lb./in) (Lb./in)
Mm (mils) ) '
HDPE Textured 0.75 (30) 9.4 (54) 9.4 (54) 6.3 (36) 7.3 (42)
HDPE Textured 1.0 (40) 13.3(76) 13.3 (76) 8.7 (50) 10.3 (59)
HDPE Textured 1.5 (60) 20.4 (117) 20.4(117) 12.7 (78) 15.9 (91)
HDPE Textured 2.0 (80) 27.1 (155) 27.1 (155) 18.2 (104) 21.1(121)
LLDPE Textured 0.75 (30) 5.9 (34) 5.9 (34) 5.0 (29) 5.0(29)
LLDPE Textured 1.0 (40) 8.4 (48) 8.4 (48) 7.0 (40) 7.0 (40)
LLDPE Textured 1.5 (60) 13.0(70) 13.0 (70) 11.0 (60) - 11.0 (60)
LLDPE Textured 2.0 (80) 16.8 (96) 16.8 (96) 14.0 (80) 14.0 (80)

23.8

In addition to these values, the sample shall not fail within the seam area. Three out of
five specimens meeting the above criteria will constitute a passing test.

If the seam fails the test, the following procedure shall be followed. Additional sample
segments of the same size shall be removed approximately 10 lineal feet in each direction
from the failed seam. Both of these sample segments shall be tested in-accordance with
the criteria listed above and each segment must pass. This procedure istepeated until a
passing result is obtained. In lieu of taking an excessive number of samples the entire
seam may be repaired as outlined in Section 2.3.8.a.

Defects and Repairs

All seams and non-seam areas of the polyethylene lining system shall be examined for.
identification of defects. Identification of defects or repair may be made by marking on
the sheet/seam with an appropriate marking device. -

a)  Repair Procedures ‘
Any portion of the polyethylene lining system exhibiting a defect which has
been marked for repair shall be repaired with any one or combination of the
following methods:

e Patching: using to repair holes, tears



¢  Grind and re weld: used to repair small sections of extruded

seams
s  Spot welding: used to repair small minor, localized flaws
e Flap welding: used to extrusion weld the flap of a fusion
weld in lieu of a full cap
s Capping: used to repair failed seams
s Topping: application of extrudate bead directly to
exist

The suspected defect shall be demonstrable as out of specification and
detrimental to the performance of the liner.

The following conditions shall apply to all the above methods:

s  Surfaces of the polyethylene which are to be repaired shall be lightly
abraded to assure cleanliness _

e  All surfaces intended to receive extrudate must be clean and dry at the
time of the repair

e  All patches and caps shall extend at least four mches beyond the edge
of the defect, and all patches shall have rounded corners.

b) Verification of Répairs
Repairs shall be non-destructively tested according to the criteria established in
Section 2.3.6.e.

Repairs, which pass the non-destructive test, will be taken as an indication of an
adequate repair. Failed tests indicate that the repair must be re-done and re-
tested until a passing test result.

240 Lining System Acceptance

After work is complete, the Site Supervisor and/or QA Technician shall conduct a final inspection
(walk-down) of the area for confirmation that all repairs have been appropriately performed, all
test results are acceptable and the area has all scrap, trash and debris removed. Only after careful
evaluation by the Site Supervisor and acceptance by the Customer shall any matenal be placed
upon the lining system.

The geosynthetic lining system will be accepted by the customer when:
¢ Installation of materials is completed.

e Verification of the adequacy of all seams and repairs, including associated

testing and documentation is completed '

Signing a Certificate of Acceptance (see Attached) will indicate acceptance by all parties. Partial
area of the installation may be accepted in order to allow further construction of the project.

3.1.0 Handling

All geotextile, geonets, and geocomposites shall be handled in such a manner as to ensure they are not -
damaged. '

e On Slopes, the geosynthetics shall be securely anchored in the anchor trench and then rolled down the

slope in such a manner as to keep the material in tension. i
s  Sandbags shall be used to secure the edges of the material when the potential wmd damage is

significant.



3.2.0

3.3.0

4.1.0

s Cutting the material shall be done in such a manner as to prevent damage to any underlying or adjacent
geomembrane.

¢ Care should be taken when deploying geosynthetic materials that stones, debris or other materiakis not
trapped by the geonet, geocomposites, geotextile or geosynthetic clay liner and which mlg,l"t damage the
geosynthetic or geomembrane.

Deployment and Installation

3.2.1  Geonet— Drainage Net
Geonet shall be overlapped approximately four inches and fastened together with plastic cable ties.

3.2.2  Geotextile/ Geonet Geocomposite
The geonet component shall be overlapped approximately four inches and fastened together with
plastic cable ties. The unbonded edge of the geotextile component shall remain overlapped.
Bonded edge of the geocomposite shall be overlapped approximately four inches and fastened
‘'with plastic cable ties. -

323  Geotextile
Geotextile may be installed by overlapping, by heat bonding (spot or continual basxs) as indicated
in the specifications.

3.2.4  Geosynthetic Clay Liner
Seaming of GCLs is achieved by overlap the GCL panels approximately six inches. End-of-roll
seams shall be overlapped a minimum of 12”. Supplemental granular bentonite is required for
reinforced GCL. The granular bentonite shall be applied at a rate of one quarter pound per lineal
foot between the overlapping paaels and at end-of-roll.

Geosynthetic Repair

33.1  Geonet— Drainage Net

Any tear larger than twelve inches shall be repaired. Patches shall extend at least six mchus from

all sides of the tear and shall be fastened with plastic cable ties.

33.2  Geotextile/ Geonet Geocomposite
Holes and tears in the composite material shall be repaired with a patch of identical or similar
material extending at least 6 from all sides of the hole or tear and fastened with plastic cable ties.

333  Geotextile
Holes in geotextile material shall be repaired using a patch of identical or similar materials
extending approximately six inches on all sides from the hole or tear and heat borded to parent
material. z ~

334  Geosynthetic Clay Liner
The area to be repaired (patched) must be free of contamination by foreign matter. Patches should
have approximately twelve inches overlaps around the damaged area. For fabric-cncased GCLs,
the patch is to be tucked into place with excess bentonite poured over the overlap. However,
temporary attachment of patches is required to ensure that the patch is not dislodged by covering
with geomembrane or soil.

Exhibits

» A. QA Chart ' |

» B. Pass/Fail Criteria — Hot Wedge Weld

» C. Pass/Fail Criteria — Extrusion Weld



4.2.0

In-Line Plastic’s Installation Forms
» D. Subgrade Acceptance

» E. Preweld Qualification

» FE. Daily Progress Report Master
> G. Destructive Sample Report

» H. Certificate of Acceptance

-10-



Visual Inspection

i

v

Vacuum/Pressure Testing

REJECTED

CCEPTED

[SR

As required

per specifications

A 4

REJECTED

[

] L — — —— ——— e L —— ——— ——— ——— ——— —— [ 1]
Exhibit A FIELD INSTALLATION
SITE DAILY TEST WELD
FIELD TESTING
. | ACCEPTED ¢ —» REJECTED Recalibrate
As required per specifications ' - Equipment
Forward For \ 4 '
. Lab. Testin PROCEED WITH WELDING Forward Sample to Lab. QC
‘ A | |
{ : j * As required per Specifications I
CCEPTED REJECTED ACCEPTED REJECTED
) ]
v v 1
Recommend Reparative Reparative Action to Seam
Action For Days's Work
v v v

Destructive Field Tested

v

Repair Defects

ACCEPTED

REJECTED
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FTB SEPARATION IN TOP
SHEET.
*#%(PASS)

FTB SEPARATION IN
BOTTOM SHEET.
***(PASS)

FIB SEPARATION IN
BOTTOM SHEET AT
OUTSIDE $EAM EDGE.
*++(PASS)

FTB SEPARATION AT
WELD (IF RECORDED
STRESS MEETS SPEC).
**X(PASS)




FTB =FILM TEAR BOND

SEPARATION IN ADHESION.
*+*(FAILURE)

SEPARATION IN ADHESION.
*+%(FAILURE)



FTB IN TOP SHEETING AT INNER
EDGE OF SEAM.

T e *#*(PASS)

FTB IN TOP SHEETING OF SEAM
AFTER SOME ADHESION FAILURE.

e ***(FAILURE)

FTB IN BOTTOM SEDEETING OF SEAM
AFTER SOME ADHESION FAILURE.

*+*(FATLURE)
FAILURE IN ADHESION.
*+*(FAILURE)
FTB = FILM TEAR BOND



VARIETIES OF SEAM FAILURES DURING
DESTRUCTIVE TESTING OF
EXTRUSION WELD

TOP SHEET
 Enpcoscoapoosonoos OOTOOOe000DOOE0OaNOCOORT 0001
o e 1
OVERLAPPED SECTION
OF BOTTOM SHEET BOTTOM SHEET

TEST STRIP RESULTS

FTB SEPARATION IN

BOTTOM SHEET AFTER

SOME DELAMINATION.
**+(PASS)

FTB SEPARATION IN TOP

SHEET AT SEAM EDGE.
**%(PASS)




Customer:

PREWELD QUALIFICATION

Project Number::
Project Name: Location:
Material:
Test Method: | One-inch spécimens were used for Peel & _Shear Testing of the welds.
Date Machine # Operator | Temperature Speed Weld Type *|-.: . -Peel Stress | Shear Stress | Pass / Fail
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Customer:

DESTRUCTIVE SAMPLE REPORT

Project Number::

Project Name:

Location:

Date:

| Material:

Test Method:

ASTM D4437 - One-inch specimens were used for Peel & Shear Testing of the welds.

Seam

Sample .

Weld Typé‘: | -.Result Type. |. Peel Stress

Shear Stress

Pond
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- CERTIFICATE OF ACCEPTANCE

Project Name: In-Line Contract Number:

Description of the Project:

Total Area: SF

I, the undersigned, duly authorized representative of

do hereby take over and accept the work described above from the date hereof and confirm that to the best
of my knowledge, the work has been completed in accordance with the specifications and the terms and
conditions of the contract. There appears no damage to the plastic lining nor any unacceptable
interference within or without the surrounding works. Scrap and off-cuts have been removed and the
works have been in clean and tidy condition. In-Line Plastics, LC undertakes to rectify any damage

resulting from defective materials or workmanship within compliance of contract guarantees.

-
>

Name: Signature:

Title: : Date:

Certified and accepted by In-Line Plastics, LC Representative

Name: ’ Signature:

Title: Date:
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et Mirafi® N-Series NonWoven
Polypropylene Geotextiles

for Soil Separation, Filtration, and Protection

1C Mirafi offars a wide range of nonwoven

geotextites lor soil scparation, filtration and
protection. These geatextilas are cost-
cfiactive reinjorcemont elements which
irnprove and anhance rmodem construction
technlques in & varlety ot civit englneering
goplications.

PRODUOT DESCRIPTION

Mirafi® N-Series prodiicts are nonwoven geo-
textiles comprised of polypronpylane staple
flbera. Mirafi*N-Series Nonwoven Polypmpy-
lene Geotextiles provide excellent physical and
hydraulic properties in addition to high tansile
strengths.

FEATURES AND BENEFITS

¢ Construction, Mirafi* N-Seres geotax-
tites easily conform to the ground or
tranch surface for rouble-free installation;
¢ Strength. Mirafi*N-Serles geotextiles
withstand sqvere installation giresses with
_ high puncture and burst resistance;
¢ Fittration. High permeabllity propertios
provide high weter fiow rates while provig-
ing exceilent filtration properties;
* Environmental. Mirafi* N-Series geotex-
tiles are chemically stable in a wide range
of aggressive environments;

subsucface drainage application.

. condltions, finding &

> | G 3t 2] NS <AL

Miraft* N-Series lightweight nonwoven used as protective filter in

v Gost effectlve. Mirafi* N Serlay geotex-
tles provids economical solutiony to many
civll angineering applications including a
cost-effactive aftermnativa to graded aygre-
gate fiters.

APPLICATIONS

Mirafi* N-Serles Nonwavans ure used in &
wida varisly of applications including sepura-
tlon, filtration, and protection applicatons.

Ughtwelght nonwovens ara predominantly
used for subsurface drainage applications
glong highways, within
smbankmonts, under
eirfields, and athletic
flelds.  For these
dralnage structures 10
be eftective, thay must
have a properly
designea protective fil-
ter. Mirafi® N-Series
Nanwovon Geotextiles
alminate the problens
of determining lhe
aggregate gradation
reaulred to match soil

¢onvenient and eco-

nomical source of a specific aggregato gruds-
tion, transporting end placing gradad uggro

pale, and assuring tha he In place aggregate
gradtation provides effoctiva Wier performance:,

Hoavywsight nonwovans arc Lse i critical
subsurface drainuge systems, 50l sepacation,
permanent srosion conteol, and gaomems
brane liner pratactian within landlills, These
geotextiies neavide the equdred strength and
abraslon resistance to withstand inslallation
and gpplication stresses o craate an cffactive,
long-tenm solution.
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Mirafi* N-Setfes light welght honwaoven used as protective fiiter In

L S R LA rs 2 - g

AN
X

“TC Mirnfi

s e a e



16/16/2002 WED 13:30 FAX 718§ 762 3094 RAW EQUIPMENT CORP .0_03/005

PR

Tech

N Y R 2 e PTG e t “A

i

Engineered Sclutions for an Innovative Worle

e Mirafi® N-Series NonWoven
Polypropylene Geotextiles

for Soil Separation, Filtration, and Protection

Pl e

Property / Tagt Mathod Unite 140NL  140NC 140N 160N 170N j 180N ) §1100N i 1120N  1160N
MECHANICAL PROPERTIES . : T
Grab Tenzile Strength ' i ' - -
ASTM D 4632
Strength @ Uttimate kN (Ibs) 040(80) 045(100) 053(120) 071(160) 0.80(180) 0.9(205) 1.11(250) 1.34(300) 1.69(360)
Elongation @ Ultimate % 50 60 50 50 50 50 50 50 50
Mutien Burst Strength kPa 1309 1550 1644 2239 2412 2756 3514 4134 6167
ASTMD 4788 (psh) {190) (225) (240} (325) (350) (400) {510) (600) (750)
Trapezoidal Tear Strength kN 018 0.20 0,22 0.27 0.33 0.36 (X1} 251 0.62
ASTMD 4355 (Ibs) (35) (45) (50) (60) (75) (MDY (100)  '118) (140)
Punotura Strangth kN 0.24 0.30 0.31 0.42 v.46 058 069 078 1.05
ASTM D 4833 (los) (55) (65) (70) (99) (105) (130}  (155)  (175) (235)
UV Rezistance efter 500 hrs. % stienglh 70 70 70 70 70 70 70 70 70
ASTM D 4355 :
HYDRAULIC PROPERTIES
Apparent Opening Size (AQS) US Sieve 70 70 70 70 © B0 80 100 100 100
ASTM D 4751 mm 0.212 0.212 0.212 0.212 0.180 0.180 0.150 ¢€.150 0.180

i 1 p . 14 . . ) . .
23"%%1 Bec” 2.0 1.9 1.8 1.4 1.2 1.0 0B 0.7
Flaw Rate - Vminvme 8111 5698 5500 4477 4278 © 08B 3056 2348 2037
ASTM D 4281 {fgal/mlety (160 (140) {135) {110) (105 (95 (75) (€5) (50}
Packaging
Fal W'd"_’ mity i:: :;::; ::g g:g)) 3'; g :3 45050 45050 45050 45050 450150 45(5Q
Holl Length mify) 1087068 1007@60 107060 915000 wSQP0) 915000 o15ENg 015800 457050
Est. Gross Weight ka(bs) ﬁ g:g; ;g 83’23 '5*13 {;% we1s 1WEZ 1RO 10NED 0 125
Area myd?) 418(500) 41B(S00) ~ 418(500) 419500  41BEY 418 B3 418603 418500 209y

501 (000) 501 (80Q) 501 (800}
NOTE: Al Mechanical Froperties and Hydraultc Properties shown ara Minimum Average Aol Vaiuag (MARV).
Cut~off/Incentor druin along & roadway or
. etructure

4/ /,\\ Carporate Otfice
j ==t 3065 South Holland Drive
/ -Pendsrgrass, GA 30567
) {888) 785-0808; (706) 693-2226
TCMirafi oy 708) 693-4400

TC Mirsfl Warrarmy: TC Miafl warrents our products 1o be a0 kam defects in matarial end workmanship when celiverod fo TC Mirat's custorrwrs and that our predizcts meets cur pubs
¥hed apesticalions. If & product |s found 10 bw Sefective, snd cur oustomer givea natics 1 TC Mirsfi before inetaling Lhy pruduct, TC Mirst Wil repincs 1he Procuct WINGUL charg T Our
cualamer g rofund the purchsae price at TC Miali's efection, Replacing the product of obtaining @ refund arc the tuiyer'a acie termady for & braach and TC Mirah wil nol b fpble for any
consequertiyl MRS dtlibvied to & defective product. THIS WARRANTY 1§ GIVEN IN LIEU OF ALL OTHER WARRANTIES, EXPRESS OR IMPLIED, INCLUDING THE mvIFLIED

\;%Rm ;F MEROHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. THERE ARE NO WARRANTIES WHICH EXTEND BEYGND THE DESGRIPTION OF THE

POS-NGERIESS0E
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TECHNICAL DATA SHEET

TC Mirafi

Mirafi 1100N

Mirafi 1100N is a nonwoven geotextile composed of polypropylene fibers, which are formed into a
stable network such that the fibers retain their relative position. 1100N is inert to biclogical
degradation and resists naturally encountered chemicals, alkalis, and acids.

Mechanical Properties Test Method | - Unit Minimum Average
; ' - Roll Value
: MD CD
Grab Tensile Strength ASTMD 4632 | kN (ibs) 111 (250) | 1.11(250)
Grab Tensile Elongation ASTM D 4632 % 50 : 50
Trapezoid Tear Strength ASTMD 4533 [ 1N¥@bs) 0.45 (100) | 045 (100)
Maullen Burst Strength ASTM D 3786 | KPa (psi) 3514 (510)
Puncture Strength ASTMD 4833 | KN (lbos) 0.69 (155)
Apparent Opening Size (AOS) ASTM D 4751 mm 0.150
, (U.S. Sieve) (100) -
Permittivity ASTM D 4491 se¢! 1.0
Permeability ASTM D 4491 c/sec 0.25
Flow Rate | ASTM D 4491 Vmin/m? 3056
(gal/min/t?) (15)
UV Resistance (at 500 hours) ASTM D 4355 | Y% strength 70
' ~ retained :
Physical Properties | Test Method Unit Typlcal Valae
Weight ASTM D 5261 | g/m?®(oz/ydd) - 339(10.0)
Thickness ASTMD 5199 | mm (mils) 2.5(100)
Roll Dimensions - m 4.5x91
(width x length) (f) (15x 300
Roll Area - m? (yd?) 418 (500)
Estimated Roll Weight - kg (Ib) 150 (331)

DISCLAIMER: TC Mirafi warrants our products to be free from defects in material and workmanship
when delivered to TC Mirafi’s customers and that our products mect, our published specifications.
Contact your local TC Mirafi Representative for detailed product specification and warranty information.

T10ON.DOC
Raviston: 2
Date: Jan, 1, 1999
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TECHNICAL DATA SHEET

Mirafi 180N is a nonwoven geotextile composed of polypropylene fibers, which are formed into a
stable network such that the fibers retain their relative position. 180N is inert to biological

degradation and resists naturally encountered chemicals, alkalis, and acids.

Mechanicel Properties Test Method Unit Minirium Average
Roll Value
' MD CD
Grab Tensilc Strength "ASTMD 4632 | kN(bs) | 0.9(205) 0.9 (205)
Greb Tensile Elongation ASTM D 4632 % 50 50
Trapezoid Tear Strength ASTM D 4533 KN (Ibs) 0.36 (80) 0.36 (80)
Mullen Burst Su'e'ngg}_x ASTM D 3786 kPa (psi) 2756 (400)
Puncture Strength. ASTMD 4833 | kN (Ibs) 0.58 (130)
Apparent Opening Size (AOS) ASTM D 4751 mm 0,180
' (U.S. Sieve) (80)
Permittivity ASTM D 4491 sec 12
Permeability ASTM D 4491 cm/sec 028 °
Flow Rate ASTM D 4491 | Vmin/m? 3866
' . (gal/min/f) 5
UV Resistance (2t 500 hours) ASTMD 4355 | Y% strength 70
retained
Physical Yroperties | Test Method Unit Typical Value
Weight ASTM D 5261 | g/m’ (oz/yd?) 278 (82)
Thickness _ASTMD 5199 | mm (mils) 2.3 (90)
Roll Dimensions - m 4.5x%91
(width x length) f) (15x300)
Roll Area - m’ (yd?) 418 (500)
Bstimated Roll Weight - kg (Ib) 124 (273)

DISCLATMER: TC Mirafi warrants our products to be free from defccts in matctiél and workmanship

150M,.00C
Pavllon:
Qata: Jant. 1, 1999

when delivered to TC Mirafi’s customers and that our products meet our published specifications.
Contact your local TC Mirafl Representative for detailed product specification and warranty information.



for exposed conditions.

GSE HD* GSE HD is a high quality, high density polyethylene (HDPE) geomembrane
HDPE Geomembrane Produced from specially formulated, virgin polyethylene resin, This polyethylene
resin is designed specifically for flexible geomembrane applications. GSE HD
contains approximately 97.5% polyethylene, 2.5% carbon black and trace amounts
of antioxidants and heat stabilizers; no other additives, fillers or extenders are
used. GSE HD has outstanding chemical resistance, mechanical properties,
environmental stress crack resistance, dimensional stability and thermal aging
characteristics. GSE HD has excellent resistance to UV radiation and is suitable

TESTED PROPERTY

TEST METHOD

MINIMUM VALUES

Thickness, mils {mm) ASTMD 5199 27 (0.69) 36 (0.91) 54 (1.4)
Density, g/em’ ASTMD 1505 0.94 0.94 0.94
Tensile Properties {(each direction) ASTMD 638, Type IV
Strength at Break, Ib/in-width (N/mm) Dumbell, 2 ipm 122(21) 162 (28) 243 (43)
Strength at Yield, Ib/in-width (N/mm) 63 (1) 84(15) 130 (23)
Elongation at Break, % G.L 20in (51 mm) 700 700 700
Elongation at Yield, % _ G.L.1.3in (33 mm) 13 13 13
Tear Resistance, b (N) ASTM D 1004 21(93) 28 (124) 42 (187)
Puncture Resistance, Ib (N) ASTMD 4833 59 (263) 79 (352) 119 (530)
Carbon Black Content, % ASTM D 1603 20 2.0 20
Carbon Black Dispersion ASTM D 5596 +Note 1 +Note 1 +Note 1
Notched Constant Tensile Load, hrs ASTM D 5397, Appendix 400 400 400

REFERENCE PROPERTY TEST METHOD NOMINAL VALUES
Thickness, mils (mm) ASTM D 5199 30 (0.75) 40(1.0) 60 {1.5)

Roll Length™ (approximate), ft {m)
Low Temperature Brittleness, °F ("C)

952 (290) 650 (198) 420 (128
<107 (<TT) <107 (<-77) <107 (<-T7)

ASTM D 746, Cond. 8

Oxidative Induction Time, minutes ASTM D 3895, 200 °C; 05, 12atm >100 >100 >100
Water Absorption, % wt. change ASTM D 570 - <0.01 <0.01 <0.01
Moisture Vapor Transmission, g/m?day ASTME 96 <0.001 <0.001 <0.001
Dimensional Stability (each direction), % ASTMD 1204, 100 °C, 1 hr 12 2 2

—

——

e S —————

+Note 1: Dispersion only applies to near spherical agglomerates. 9 of 10 views shall be Category 1 or 2. No more than 1 view from Category 3.

GSE HD is available in rolls approximately 22.5 ft (6.9 m) and 34.5 t (10.5m) wnde and weighing about 2,900 Ib (131 5 kg) and 4,400 Ib (1,995 kg)
respect:vely Other material thicknesses are available upon request.

" Roll lengths correspond fo the 22.5 #t (6.9 m) wide roll goods.
This information is provided for reference purposes only and is not intended as a wananty or guarantee. GSE assumes no liability in connection with
the use of this information. Check with GSE for current, standard minimum quality assurance procedures.

" GSE and other marks used in this document are trademarks and service marks of GSE Lining Technology, Inc.; certain of which are registered in the United States and other coun

Americas Europe/Africa AsialPacific .
GSE LIning Technology,  GSE Lining Technology  GSE Lining Technology / Represented by-
Inc. GmbH Company Ltd.

19103 Gundle Road Buxtehuder Strasse 112
Houston, TX 77073 D-21037 Hamburg

U.S.A Germany Chatuchak

Phone: 281-443-8564 Phone: 49-40767420 Bangkok 10900
800-435-2008 Fax: 49-40-7674233 Thailand

Fax:  281-230-8650 Phone: 66-2-937—0091

Fax: 66-2-937-0097
For environmental lining solutions...the world comes to \

GSE."
A Gundle/SLT Environmental, Inc. Company
www.gseworld.com

RASA Tower 555'. 26th Floor
Phaholyocthin Road, Ladyao

DS 105 RO1/110/01




GSE HD* GSE HD is a high quality, high density polyethylene (HDPE) geomembrane
HDPE Geomembrane Produced from specially formulated, virgin polyethylene resin. This polyethylene
resin is designed specifically for flexible geomembrane applications. GSE HD
contains approximately 97.5% polyethylene, 2.5% carbon b.ack and trace amounts
of antioxidants and heat stabilizers; no other additives, fillers or extenders are
used. GSE HD has outstanding chemical resistance, mechanical properties,
environmental stress crack resistance, dimensional stability anc thermal aging
characteristics. GSE HD has excellent resistance to UV rediation and is suitable
for exposed conditions. '

TESTED PROPERTY TEST METHOD MINIMUM VALLES

Thickness, mils (mm) ASTM D 5199 27 (0.69) 36 (0.91) 54 (14)
Density, g/em3 ASTMD 1505 094 0.94 0.94
Tensile Properties (each direction) ASTM D 638, Type IV

Strength at Break, lb/in-width (N/mm) Dumbell, 2 ipm 122 (21) 162 (28) 243 (43)
Strength at Yield, iofin-width (Nfmm) . 83() 84 (15) 130 {23)
Elongation at Break, % G.L 2.0in (51 mm) 700 700 700

Elongation at Yield, % G.L. 1.3in (33 mm) 13 13 13

Tear Resistance, ib (N) ASTM D 1004 21(93) 28 {124) 42 (187)
Punciure Resistance, b (N) ASTM D 4833 59 (263) 79 (352) 119 (530)
Carbon Black Content, % ASTM D 1603 ’ 20 2.0 20

Carbon Black Dispersion ASTM D 5596 +Note 1 +Note 1 +Note 1
Notched Constant Tensile Load, hrs ASTM D 5397, Appendix 400 400 400
REFERENCE PROPERTY TEST METHOD NOMINAL VALUES
Thickness, mils (mm) ASTM D 5199 30 {0.75) 40(1.0) 60 (1.5)

Roll Length™ (approximate), & {m) 952(200) _ 650(198)  420(128)
Low Temperature Brittleness, °F ('C) ASTM D 746, Cond. B <107 (<77) <107 (<77) <107 (<7)
Oxidative Induction Time, minutes ASTM D 3895, 200 °C; O, 1atm >100 : >100 >100

Water Absorption, % wi. change __ASTM D570 i <0.01 <0.01 <0.01
Moisture Viapor Transmission, g/m?day ASTME 9% <0.001 <0.001 <0.001
Dimensional Stability {each direction), % ASTM D 1204, 100 °C, 1 hr 2 2 £2°

———

+Note 1: Dispersion only applies to near spherical agglomerates. 9 of 10 views shall be Category 1 or 2. No more than 1 view from Category 3.

——

GSE HD is available in rolls approximately 22.5 ft (6.9 m) and 34.5 ft {10.5 m) wide and weighing about 2,900 ib (1.,:515 kg) and 4,400 Ib (1,995 kg)
respectively, Other material thicknesses are available upon request.

" Roll fengths correspond 1o the 22.5 ft (6.9 m) wide roll goods.
This information is provided for reference purposes only and is not intended as a warranty or guarantee. GSE assumes no liability in connection with
the use of this information. Check with GSE for current, standard minimum quality assurance procedures.

* GSE and other marks used in this document are frademarks and service marks of GSE Lining Technology, inc.; cerlain of which are registered in the United States and other coun

Americas Europe/Africa Asia/Pacific T
GSE Lining Technology,  GSE Lining Technology GSE Lining Technology / Represented by- \
Inc. GmbH Company Ltd.
19103 Gundle Road Buxtehuder Strasse 112 RASA Tower 555, 26th Floor
Houston, TX 77073 D-21037 Hamburg Phaholyothin Road, Ladyao
U.S.A ) Germany Chatuchak
Phone: 281-443-8564 Phone: 4940767420 Bangkok 10900
800-435-2008 Fax: 49-40-7674233 -  Thailand
Fax:  281-230-8650 Phone: 66-2-937-0091
Fax: ©66-2-937-0097
For environmental lining solutions...the world comes to o : /

GSE.” Ny
A Gundie/SLT Environmental, Inc. Company

www.gseworld.com

DS 005 RO1/10/01




GSE HD® GSE HD is a high quality, high density polyethylene (HDPE) geomembrane
HDPE Geomembrane produced from specially formulated, virgin polyethylene resin. This polyethylene
resin is designed specifically for flexible geomembrane applications. GSE HD
contains approximately 97.5% polyethylene, 2.5% carbon black and trace amounts
of antioxidants and heat stabilizers; no other additives, fillers or extenders are
used. GSE HD has outstanding chemical resistance, mechanical properties,
environmental stress crack resistance, dimensional stability and thermal aging
characteristics. GSE HD has excellent resistance to UV radiation and is suitable
for exposed conditions.

TESTED PROPERTY TEST METHOD MINIMUM VALUES

Thickness, mils (mm) ASTM D 5199 27 (0.69) 36 (0.91) 54 (1.4)
Density, gfem® ASTM D 1505 0.94 0.94 0.84
Tensile Properties (each direction) ASTM D 638, Type IV

Strength at Break, Ib/in-width (N/mm) Dumbel, 2 ipm 122 (21) 162 (28) 243 (43)
Strength at Yield, ibfin-width (N/mm) - 83(1) 84 (15) 130 (23)
Elongation at Break, % G.L. 20in {51 mm) 700 700 700
Elongation at Yield, % G.L 1.3in(33 mm) 13 13 13
Tear Resistance, b (N} ASTMD 1004 21(93) 28 (124) 42 (187)
Puncture Resistance, Ib (N) ASTM D 4833 59 (263) 79 (352) 119 (530)
Carbon Black Content, % ASTM D 1603 2.0 20 20
Carbon Black Dispersion ASTM D 5596 +Note 1 +Note 1 +Note 1
Notched Constant Tensile Load, hrs ASTM D 5397, Appendix 400 400 400
REFERENCE PROPERTY TEST METHOD NOMINAL VALUES
Thickness, mils (mm) ASTM D 5198 30(0.75) 40 (1.0) 60 (1.5)
Roll Length™ (approximate), ft (m) 952 (290) 650 (198) 42&02@
Low Temperature Brittieness, °F ('C) ASTM D 746, Cond. B ) <107 (<-77) - <107 (<77} <-107 (<-77)
Oxidative Induction Time, minutes ASTM D 3895, 200 °C; Oy, 1 atm >100 >100 >100
Water Absorption, % wi. change ASTM D 570 ) <0.01 <0.01 <0.01
Moisture Vapor Transmission, g/m2day ASTME 96 : <0.001 <0.001 © <0.001
Dimensional Stability {(each direction), % ASTMD 1204, 100 °C, 1 e 2 12 12

———— A A m—— —

+Note 1: Dispersion only applies to near spherical agglomerates. 9 of 10 views shall be Category 1 or 2. No more than 1 view from Category 3.

GSE HD is available in rolis approximately 22.5 ft (6.9 m) and 34.5 f (10.5 m) wide and weighing about 2,900 Ib (1,315 kg) and 4,400 Ib (1,995 kg)
respectively. Other material thicknesses are available upon request. -

" Roll lengths correspond to the 22.5 ft (6.9 m) wide roll goods.
This information is provided for reference purposes only and is not intended as a warranty or guarantee. GSE assumes 1o liability in connection with
the use of this information. Check with GSE for current, standard minimum quality assurance procedures.

" GSE and other marks used in this document are trademarks and service marks of GSE Lining Technology, Inc.; certain of which are registered in the United States and other co

Americas Europe/Africa Asla/Pacific ‘ .
GSE Lining Technology, ~ GSE Lining Technology  GSE Lining Technology f . Represented by:
Inc. GmbH Company Ltd.
19103 Gundle Road Buxtehuder Strasse 112 RASA Tower 555, 26th Floor
Houston, TX 77073 D-21037 Hamburg Phaholyothin Road, Ladyao
U.S.A. Germany _ Chatuchak
Phone: 281-443-8564 Phone: 4940767420 . Bangkok 10900
800-435-2008 Fax: 49-40-7674233 Thailand
Fax:  281.230-8650 Phone: 66-2-937-0091
Fax: 66-2-937-0097

For environmental lining solutions...the world comes to &
GSE.” -

A Gundle/SLT Environmental, Inc. Company DS 005 RO1/10/01
www.gseworld.com




GSE HD" GSE HD is a high quality, high density polyethylene (HDPE) geomembrane
HDPE Geomembrane Produced from specially formulated, virgin polyethylene resin. This polyethylene
resin is designed specifically for flexible geomembrane applications. GSE HD
contains approximately 97.5% polyethylene, 2.5% carbon black and trace amounts
of antioxidants and heat stabilizers; no other additives, fillers or extenders are
used. GSE HD has outstanding chemical resistance, mechanical properties,
environmental stress crack resistance, dimensional stability and thermal aging
characteristics. GSE HD has excellent resistance to UV radiation and is suitable
for exposed conditions.

TESTED PROPERTY TEST METHOD MINIMUM VALUES

Thickness, mils (mm) ASTMD 5199 27 (0.69) 36(0.91) 54 (1.4)
Density, glcm? ASTM D 1505 0.94 0.94 0.94
Tensile Properties (each direction) ASTMD 638, Type IV

Strength at Break, Ib/in-width (N/mm) Dumbell, 2 ipm 122 (21) 162 (28) 243 (43)
Strength at Yield, Ib/in-width (N/mm) 63 (11) 84 (15) 130 (23)
Elongation at Break, % G.L.2.0in (51 mm) . 700 700 700
Elongation at Yield, % G.L. 1.3in (33 mm) 13 13 13
Tear Resistance, 1b (N) . ASTM D 1004 21 (93) 28 (124) 42 (187}
Puncture Resistance, Ib (N) ASTM D 4833 59 (263) 79 (352) 119 (530)
Carbon Black Content, % ASTM D 1603 20 20 20
Carbon Black Dispersion ASTM D 55% +Note 1 +Note 1 +Note 1
Notched Constant Tensile Load, hrs ASTM D 5397, Appendix 400 400 400
REFERENCE PROPERTY TEST METHOD NOMINAL VALUES
Thickness, mils (mm) ' ASTM D 5199 30(0.75) 40(1.0) 60 {1.5)
Roll Length™ (approximate), ft (m) 952 (290) 650 (198) 420 (128
Low Temperature Brittleness, °F (C) ASTM D 746, Cond. B <107 (<-77) <107 (<-77) _ <-107 (<-77)
Oxidative Induction Time, minutes ASTM D 3895, 200 °C; Op, 1 atm . >100 >100 >100
Water Absamtion, % wt. change ASTM D570 <0.01 <0.01 <0.01
Moisture Vapor Transmission, g/mZdJV ASTM E 96 <0.001 <0.001 <0.001
Dimensional Stability (each direction), % ASTMD 1204, 100 °C, 1 v 12 2 . 12

— o —— ——

+Note 1: Dispersion only applies to near spherical agglomerates. 9 of 10 views shall be Category 1 or 2. No more than 1 view from Category 3.

GSE HD is available in rolls approximately 22.5 ft (6.9 m) and 34.5 ft (10.5 m) wide and weighing about 2,900 Ib (1.315kg) and 4,400 Ib (1,995 kg)
respectlvely Other material thicknesses are available upon request.

" Roll lengths correspond to the 22.5 ft (6.9 m) wide roll goods.
This information is provided for reference purposes only and is not intended as a warranty or guarantee. GSE assumes no liability in connection with
the use of this information. Check with GSE for current, standard minimum quality assurance procedures.
* GSE and other marks used in this document are trademarks and service marks of GSE lJmng Technology, Inc.; certain of which are registered n the United States and other coun

Americas Europe/Africa Asial/Pacific i
GSE Lining Technology,  GSE Lining Technology GSE Lining Technology / Represe“ted by :
Inc GmbH Company Ltd '

19103 Gundle Road Buxtehuder Strasse 112 RASA Tower 555, 26th Floor
Houston, TX 77073 D-21037 Hamburg Phaholyothin Road, Ladyao
U.S.A. Germany Chatuchak

Phone: 281-443-8564 Phone: 49-40767420 Bangkok 10800

800-435-2008 Fax:  49-40-7674233 Thailand
Fax:  281-230-8650 Phone: 66-2-937-0091
Fax 66-2-937-0097
For environmental lining solutions...the world comes to L J
- GSE”

A Gundle/SLT Environmental, Inc. Company : DS 205 R01/10/01
www.gseworld.com




GSE HD* GSE HD is a high quality, high density polyethylene (HDPE) geomembrane

HDPE Geomembrane Produced from specially formulated, virgin polyethylene r2sin. This polyethylene
resin is designed specifically for flexible geomembrane applications. GSE HD:

contains approximately 97.5% polyethylene, 2.5% carbon black and trace amounts

of antioxidants and heat stabilizers; no other additives, fillers or extenders are

used. GSE HD has outstanding chemical resistance, mechanical properties,

environmental stress crack resistance, dimensional stability and thermal aging

characteristics. GSE HD has excelient resistance to UV radiation and is suitable

for exposed conditions. :

TESTED PROPERTY TEST METHOD MINIMUM VALUES

Thickness, mils (mm) ASTM D 5199 27 {0.69) 36 (0.91) 54 (1.4)
Density, g/om?3 ASTM D 1505 0.94 0.94 0.94
Tensile Properties (each direction) . ASTM D638, Type IV

Strength at Break, Ib/in-width (N/mm) Dumbell, 2 ipm 122 (21) 162 (28) 243 (43)
Strength at Yield, Ib/in-width (N/mm) , 63 (11) 84 (15) 130 (23)
Elongation at Break, % G.L.2.0in (51 mm) 700 700 700
Elongation at Yield, % G.L.1.3in (33 mm) 13 13 13
Tear Resistance, Ib (N) ASTM D 1004 21(93) '28(124) 42 (187)
Puncture Resistance, Ib (N) ASTM D 4833 5 (263) 79 (352) 119 (530)
Carbon Black Content, % ASTMD 1603 2.0 20 2.0
Carbon Black Dispersion ASTM D 5596 +Note 1 +Note 1 +Note 1
Notched Constant Tensile Load, hrs ASTM D 5397, Appendix 400 400 400
REFERENCE PROPERTY TEST METHOD NOMINAL VALUES
Thickness, mils (mm) ASTM D 5199 30 (0.75) 40(1.0) 60 (1.5)
Roll Length™ (approximate), ft {m) 952 (290) 650 (198) 420 (128)
Low Temperature Brittleness, 'F {°C) ASTM D 746, Cond. B <107 (<77} <107 (<-77) _ <107 (<-T7)
Oxidative Induction Time, minutes ASTM D 3895, 200 °C; O, 1atm >100 >100 >100
Water Absorption, % wi. change ASTM D 570 <0.01 <0.01 <0.01
Moisture Vapor Transmission, g/m?day ASTME 96 <0.001 <0.001 <0.001
Dimensional Stability (each direction), % ASTMD 1204, 100 °C, 1 hr 2 2 2

e ——

+Note 1: Dispersion only applies to near spherical agglomerates. 9 of 10 views shall be Category 1 or 2. No more than 1 view from Category 3.

GSE HD is available in rolls approximately 22.5 ft (6.9 m) and 34.5 ft (10.5 m) wide and weighing about 2,900 Ib (1 315 kg) and 4,400 Ib (1,995 kg)
respectively. Other material thicknesses are available upon request.

* Roll lengths correspond to the 22.5 ft (6.9 m) wide roll goods.

This information is provided for reference purposes only and is not intended as a warranty or guarantee. GSE assumes no liability in connection with
the use of this information. Check with GSE for current, standard minimum quality assurance procedures.

“(SE and other marks used in this document are trademarks and service marks of GSE Lining Technology. Inc.; certain of which are registered in the United States and other coun

Americas Europe/Africa Asla/Pacific ' .
GSE Lining Technology, = GSE Lining Technology GSE Lining Technology / Represented by . \
Inc. GmbH Company Ltd. ’ ‘
19103 Gundle Road Buxtehuder Strasse 112 RASA Tower 555, 26th Floor
Houston, TX 77073 D-21037 Hamburg Phaholyothin Road, Ladyao
US.A Germany Chatuchak
Phone: 281-443-8564 Phone: 49-40767420 Bangkok 10900
800-435-2008 Fax: 49-40-7674233 Thailand
Fax:  281-230-8650 Phone: 68-2-937-0091
Fax:  66-2-937-0097
For environmental lining solutions...the world comes to \ J
GSE.”

A Gundle/SLT Environmental, Inc. Company

www.gseworld -com

DS D05 RO1/10/01




P
<882 16:12 3792383159 ROBERTWEST PAGE 82

TN S M IR A

SOLMAX

VMg i st AN

PR R - 5.

R . - ! ' ;
e Uniss SOLMAX | SOUNAX | SOLMAX | SOLMAY, | SOUMAK | SOIMAX
TestMethod b Ay 420 | 430 | 4s0 | as0 | 480 | sea
Preperiles
‘ T™M D5109 ™ 0.50? 0.75¢ 1.00 1.50 2.00 2.50
. Thicknats®, ASTM DS (m'a?, 20) oy (40} (80) (80} i1040)
) Minimum Avecage Ve
‘ N/A m 67 %427 | 67305 |67 % 28 |67 15U {67121 67 x 98
standard Roll ) 2221400 | (22 x 1000} | (2 x Y90} | @A 820 | P2 A0) | (22 320)
Dimervlons™? 7 -
. ASIM D1505 glemd »0,032 | »0.932 | »0.932 | »0.932 | »0.931 | »0.932
Regin Density i
ASTM DY238 /10 min. 0.3 <05 0.5 -~Q.8 «0.5 «0.5
Molt indox Condivten £
V4 '
ASIM DIB9S min, » 100 =100 »100 =100 »100 >100
Oxidative Inductlon
fime Vs
ABTM D1502 g/en? >Q.940 | »0.940 | »094) | +0.940 | »0.948 | »0.940
Shaet Deruity :
v . :
T ASYM Deals % 200302010 3.0[20193.0[20%34 {20020 2030
Carbon Black Cantent :
Vi
Tor2 Tor2 Yer2 Tor2 Vor2 Tor2
Corbon Mack ASTM D596 Catagery ' ,
Dispersion (10 vews) .
4 feruilo Sreength .
d * Yiuld Strarnyth ASTM D53X KN/m 7.0 10 | 1y | 220 | som | ans
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LEGGETTE, BRASHEARS & GRAHAM, INC.
110 CORPORATE PARK DRIVE, SUITE 112
WHITE PLAINS, NEW YORK 10604
(914) 694-5711

SITE SPECIFIC HEALTH AND SAFETY PLAN
' 21-16 44™ ROAD
LONG ISLAND CITY, NEW YORK

This Health and Safety Plan (HASP) is intended to provide a basic frame:wprk for the
Voluntary Cleanup Program (VCP), Index Number D2-0023-00-08 by Virginia S. Peterson, as
Trustee, Wendy Petersbn Smithson, Judy Ann Sarkisian, Arthur Corey Sarkisian, David P. Close,
as Successor Executor/Trustee, Gabrielle V. Sarkisian as Successor Executor/Trustee and
Frederick Hanssen, as Successor Executor/Trustee pufs'uaxﬁ to the New York State Department
of Environmental Conservation (NYSDEC) VCP. The procedures provided herein are intended
as a guide for all Leggette, Brashears & Graham, Inc. (LBG) and subcontractor employees who
will be involved in the performance of the project. |

The primary objective of the HASP is to establishrwork-safety guidelines, requirements
and procedures before field activities begin and during the field activities. The following
information was prepared specifically for field operations by personnel to enforce and adhere to
the established rules as specified in the HASP. The HASP will be provided to all personnel to aid
in accomplishing the following objéctives: _

- monitoring the effectiveness of the HASP as it is- conducted in the field by

performing field operation audits;

- following up on any necessary corrective actions;

- interacting with regulatory agencies and/or client representatii’/e:; regarding

modifications of health and safety actions; and

- stopping work should conditions warrant such action. _

All personnel will have had health and safety training in accordance with OSHA Interini
Final Standard 29 CFR 1910 or as may be amended. A copy of LBG's Corporate Safety Policy

and Drug and Alcohol Policy is attached in Appendix A.

LEGGETTE, BRASHEARS & (GRAHAM, INC.



1.0 ORGANIZATION AND RESPONSIBILITIES
The organization and responsibilities for implementing safe site-investigation procedures,

and specifically for the requirements contained in this manual, are described in this section.

1.1  Project Manager
The LBG Project Manager will be responsible for the overall implementation and
monitoring of the health and safety program by:
. ensuring appropriate protective equipment is available and properly used by all
personnel, in accordance with the HASP;
. ensuring personnel health and safety awareness by providing them with proper
training and familiarity with procedﬁres and contingency plans;
. ensuring all personnel are apprised of potential hazards associated with the site
conditions and operations;
. supervising and monitoring the safety performance of all personnel to ensure their
work practices are conducted in f;lccordance with the HASP: '
. correcting any Work practices or conditions that would éxpose personnel to possible

injury or hazardous condition;

. communications with the onsite Health and Safety Officer (HSO);

. ensuring sufficient protecﬁve equipment is provided and used;

N promptly initiating emergency alerts; and,

. communicating with the client and/or regulatory agency representatives.

1.2 Oﬁsite Health and Safety Officer ' -

The LBG HSO will be onsite during all field activities. The HAO will be accountable for

the direct supervision of personnel from the subcontractors and other LBG personnel with regard

to:
. health and safety program compliance;

.. maintaining a high level of health and safety consciougne’ss among employees at the

work site; and,

. - reporting accidents within LBG jurisdiction and undertaking corrective acticn.

LEGGETTE, BRASHEARS & GRAHAM, INC.



1.3 Field Personnel

All field personnel will report directly to the onsite HSO, and will be requirzd to:

o be familiar with, and conform to, provisions of the HASP;

. ensure that they are well informed of potential hazards at the work site and exercise
informed consent in their work;

. report any accidents or hazardous conditions to the onsite HSO; and,

. have complete familiarity with their job re_quirérnents and the health and safety

procedures involved.

1.4 Reportin'g of Accidents and Unsafe Conditions
If an accident occurs, the HSO and the injured person(s) are to complete an Accident
Report for submittal to the project manager, who will forward a copy to the principal-in-charge

who should ensure that follow-up action is taken to correct the situation that caused the accident.

14.1 Disciplinary. Actions for Safety Related Infractions

If an infraction of the Health and Safety Plan is discovered by the Project Manager or the
onsite HSO, each case will be dealt with individual}y. The infraction will be investigated and a
disciplinary meeting held with the offender. Di.sciplinary actions may include a performance
deficiency evaluation entered imo the employee's personnel file, correction of problém after the
disciplinary meeting or removal of the offender from the project. Repeated infractions will not
be tolerated and will be dealt with accordingly. |

1.4.2 Safety Inspections - g

Safety inspections will be conducted periodically by the Project Manager. The Project
Manager will be familiar with the Health and Safety Plan before performing an onsite visit. While
onsite, the Project Maqager will evaluate the effectiveness of the plan and offer any suggestion for
improvement. Although Project Managers are responsible for periodic safety inspections and
evaluation of the Health and Safety Plan, the onsite HSO is responsiple for daily observation and

evaluation of Health and Safety Plan effectiveness.
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1.4.3 Safety Meetings

Prior to the start of ﬁeld activities, a meeting will be held to discuss the potential hazards
at the site, with a review of the required protective clothing and procedures observed at this site.
As needed, daily meetings will be held to discuss any changes in the hazards. A site safety
briefing form will be filled out each day the HSO holds a meeting and signed by all the attendees

of the meeting.

2.0 HAZARD EVALUATION

The exposure limits of chemical constituents which may be encountered are listed in
table 1. These constituents would possibly be encountered in ground water and/or soil and
comprise the major concerns for personal health. The protection of personnel and the public from
exposure to these substances by inhalation, oral ingestion, dermal absorption or eye contact is
included as a primary purpose of this plan.

The onsite HSO is responsible for determining the level of personal protection equipment
required. The HSO will perform a preliminary evaluation to confirm personal protective
equipment requirements once the site has been entered. When work-site conditions warrant, the
onsite HSO will modify the level of protection to be utilized. The existence of a situation more
hazardous than anticipated will result in the suspension of work until the Project Manager and
client representative has been notified and appropriate instructions have been provided to the field

team.

3.0 COMMUNITY AIR MONITORING PLAN

A photoionization detector (PID) and a dust meter will be used to contim;ously monitor
ambient air quality at the Site during all ground-intrusive activities. Records of these data will be
maintained by the onsite HSO. During drilling operations, air quality will be monitored at each
drilling or boring location, especially near the top of the boreholes as samples are taken. Work
operations which involve handling of potentially hazardous substances will include contiruous
contaminant monitoring using the PID and the dust meter. In addition, field monitoring will be
performed when work is initiated at different portions of the site, whén anew operation is initiated

and/or when potentially leakjng drums or containers are going to be handled. When decmed
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necessary or desirable by the onsite HSO, area monitoring will be used in potentially hazardous
zones. Area monitoring Will be performed as plans and conditions dictate, and in accordance with
the HASP and with the goal of accident and hazardous condition prevention in mind. Instrument
calibration information is included in Appendix B. |
For the compounds previously identified to be most prevalent, the lowest 8-hour exposure

limit is listed on table 1.

3.1 Vapor Emission Response Plan

If the ambient air concentration of organic vapors exceeds 5 ppm above backgréund at the
perimeter of the work area, activities will be halted and monitoring continued. Work activities
will also be halted if the downwind particulate level is 150 ug/m’ greater than the upwind
particulate level. If the organic vapor level decreases below 5 ppm above background, work
activities can resume. If the organic vapor levels are greater than 5 ppm over backgrc»uﬁd but less
than 25 ppm over background at the perimeter of the work area, activities can resume provided:

o the organic vapor level 200 feet downwind of the work area or half the distance to

the nearest residential or commercial structure, whichever is less, is below & ppm

over background.

If the organic vapor level is above 25 ppm at the perimeter of the work area, activities will
be shutdown. When work shutdown occurs, downwind air monitoring as directed by the Safety
Officer will be implemented to ensure that vapor emission does not impact the nearest residential

or commercial structure at levels exceeding those specified in the Major Vapor Emission section.

3.2 Major Vapor Emission

If any ofganic levels greater than 5 ppm over background are identified 200 feet downWind
from the work area or half the distance to the nearest. residential or commercial property,
whichever is less, all work activities will be halted.

| If, following the cessation of the work activities, or as the result-of an emergency, organic

levels persist above 5 ppm above background 200 feet downwind or half the distance to the nzarest

LEGGETTE, BRASHEARS & GRAHAM, INC.



-6-

residential or commercial property from the work area, then the air quality will be monirored
within 20 feet of the perimeter of the nearest residential or commercial structure (20 Foot Zone).

If efforts to abate the emission source are unsuccessful and if the following levels persist
for more than 30 minutes in the 20 Foot Zone, then the Major Vapor Emission Response Plan

shall automatically be placed into effect.

. if organic vapor levels are approaching 5 ppm above background.

However, the Major Vapor Emission Response Plan shall be immediately placed into effect if

organic vapor levels are greater than 10 ppm above background.

3.3 Major Vapor Emission Response Plan

Upon activation, the following activities will be undertaken:

L. All Emergency Response Contacts as listed in the Health and Safety Plan of the
Work Plan will be notified.

2. The local police authorities will immediately be contacted by the Safety Officer and
advised of the situation.

3. Frequent air monitoring will be conducted at 30 minute intervals within the 20 Foot
Zone. If two successive readings below action levels are measured, air monitoring

may be halted or modified by the Safety Officer.

4.0 LEVELS OF PROTECTION .

The level of protection anticipated to perform work on this investigation is Level D, unless
otherwise upgraded. Only protective equipment deemed suitable by the onsite HSO for use at the
work site will be worn. Any changes in protection levels shall be documented by the onsite HSO.
Field personnel should exercise informed judgment on protective equipment requirements at active
work sites or at work sites that have been repeatedly entered or occupied without apparent harm.

In any case where doubt exists, the safest course of action must be taken. The profective

equipment to be used by field personnel is listed below.
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4.1 Level D

hard hat;

safety glasses, shatter-proof prescription glasses or chemical Spiash goggles; -
boots/shoes, leather or chemical-resistant, steel toe and shank;

coveralls; and,

chemical resistant gloves.

At a minimum, protective headgear, including protective hearing devices, eyewear and

footwear will be worn at all times by personnel working around the drilling equipment.

4.2  Level C

hard hat;

boots, leather, steel toe and shank;
outer boots, chemical resistant;
chemical-resistant gloves (solvex);
Tyvek or Saranex suit; and,

Air purifying respirator with organic vapor cartridge and dust and mist filter.

4.3 Level B

pressure-demand, self-contained breathing apparatus;
standby escape pack;

chemical resistant clothing (Saranex suit);

outer gloves (Solvex);

inner gloves (surgical);

outer boots (chemical resistant);

inner boots (leather, steel shank and toe); and,

hard hat.

5.0 SAFE WORK PRACTICES AND HYGIENE

In addition to the use of protective equipment, othér procedures will be followed to

minimize risk:
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all consumptive activities including eating, drinking or smoking are¢ prohibited
during the drilling, sampling and decontamination activities;

an adequate source of potable water for emergency use will be available at the
drilling sites (two liters per person per day);

fire extinguishers will be available at the work sites for use on equipmient or small

fires when appropriate; and,

an adequately stocked first-aid kit will be maintained at the work site at all times

during operational hours.

Heat Stress

In order to avoid heat stress several preventative measures will be observed:

Workers will drink a 16-ounce glass of water prior to work (in the morning and
éfter lunch). Water will be contained in a cooler, maintained at a temperature-
below 60°F. Workers will be encouraged to drink approximately every 20 minutes
durilig days of extreme heat.

Workers will be encouraged to wear long cotton underwear under the Leat-retaining
protective clothing required by Level C.

In extreme hot weather, field activities will be conducted in the early mornings and
late afternoons.

Rest breaks in cool or shaded areas will be enforced as needed.

Toilet facilities will be made available to site workers, unless transportation is
readily available to nearby toilet facilities.

Good hygiene practices will be encouraged, stressing the importaﬁrce of allowing
the clothing to dry during rest periods. Anyone who notices skin problems should
receive medical attention immediately. |

If there are support personnel available outside the work zone, they should obéefve
the workers in the exclusion zone to monitor signs of stress, frequercy of bfeaks,

etc.
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5.2 Cold Stress and Exposure

In order to avoid cold stress, several preventative measures will bbe observed,

. work will not take place when the temperature falls below -20°F. (The wind chill
factor should be a major consideration);

o clothing should be worn in layers, so that personnel can adapt to changing
conditions and various levels of physical stress;

. if possible, breaks should be taken in a heated vehicle or building, but care should
be taken to remove outer clothing during the break;

o have on hand extra inner clothing in case perspiration builds up;

. keep insulated containers of warm liquids available for breaks outside of the

exclusion zone;

. be aware of the signs of frostbite and take immediate remedial measures; and,
o take extra precautions around areas subject to ice buildup, such as sandling slippery
surfaces.

6.0 WORK ZONE

To prevent unauthorized personnel from entering areas where active operaticns are being
performed, the area enclosing the operation will be marked.

Typically, VOC projects such as this one installation of monitor wells, monitoring of wells,
installation and operation of treatment systems and observation of tank and trench excavation

work. Safety issues with respect to this type of work are included in Appendix C.

7.0  DECONTAMINATION _ g

An area will be set aside within the work zone for decontamination. The type of
decontamination procedures used will be based on the level of protection required. Decontam-
ination of Level D protective wear will consist of brushing heavily soiled boots to remove soﬂs,
rinsing gloves and safety glasses (and overboots, if worn) with water, and removing and storing
coveralls in plastic bags before leaving the work zone, if heavily-’s‘oiled or suspected of having
been in contact with site contaminants. For detailed decontamination, equipment and procedures,

refer to Appendix D.

LEGGETTE, BRASHEARS & GRAHAM, INC.
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8.0 CONTINGENCY PLAN FOR EMERGENCIES

In the event of a safety or health emergency, appropriate corrective measures must
immediately be taken to assist those who have been injured or exposed and to protect others from
hazard. The onsite HSO will be notified of the incident immediately. If necessary, first aid will

be rendered.

dmd
October 24, 2002
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TABLE 1

Exposure Limits

Gasoline! 1300 500 1,400 -

1.4 -
Alachlor® - - - -No odor - -

Benzene! 0.1 1 500 12 1.2 9.24
Butane "800 - - 2,700 1.6 10.63
Chlorobenzene 75¥ - 1,000 Almonds | 1.3 -

1,1-Dichloroethane 100 Ca? 3,000 Chloroform 5 .4. 11.06
1,2-Dichloroethylene 200 - 1,000 Chloroform 5.6 9.65
EDB (Ethylene dibromide)V 0.045 0.13 100 Sweet - 9.45
‘EDC (Ethylene dichloride)¥ 1 2 50 Chioroform 6.2 11.05
Ethylbenzene 100 125 800 Aromatic 0.8 8.76
Heptane 85 440 750 150 1.05 9.90
N-Hexane 50 - 1,100 Gasoline/130 1.1 10.18
Hexanes - 100 510 - Mild gasoline - -

Methyl ethyl ketone.(MEK) 0.2¢ - - | Characteristic odor - -

Octane 75 1385 1,000 Gasoline/150 1.0 9.82
Pentane 120, 610 1,500 Gasoline/1000 1.5 10.34
TBA (Tert-butyl alcohol) . . 100 150 1,600- Camphor 2.4 9.70
Tetrachloroethylene! Ca¥ Ca¥ 150 Chloroform 9.32
Tetraethyl Lead 0.075%* - 40* Sweet 1.8 11.10
Tetramethyl Lead 0.075% , 40+ Fruity i 8.50
Toluene 1100 150 £ 500 Sweet benzene like/2.9 1.1 8.82




TABLE 1
(continued)

Exposure Limits

1,1,2-Trichloroethane Ca¥ 10 100 Chloroform. 6.0 11.00

Trichloroethylene - ca 25 1,000 Chloroform 8.0 9.45

Vioyl Chloride = Ca¥ Ca¥ Not determined Pleasant 3.6 9.99

Xylenes ' 100 . 150 900 Aromatic/1.1 0.9 8.56
" Notes:

1/ Potential occupational carcinogen

2/ Alachlor manufactirer established internal exposure guideline of 10 ppb for 8-hour TWA

3/ OSHA guideline, NIOSH questions the adequacy of 75 ppm

4/ Ceiling REL, should not be exceeded at any time

3/ NIOSH recornmends occupational exposures to carcinogens to be limited to the lowcst feasxble concentration

= No published value :

* mg/m3 .

(a) The more stringent of either: (1) Occupational Safety and Health Administration (OSHA) 1989 Permissible Exposure Limit (PEL), (2) Americar: Conference
Governmental Industrial Hygienists (ACGIH) Threshold Limit Value (TLV), or (3) National Institute for Occupational Safety and Health (NIOSH)
recommended exposuré limits (RELs), time-weighted average concentrations for up to a 10-hour work day.

(b) Short Term Exposure Limit - 15 minute exposure. :

(c) Immediately dangerous to life and health.

(d). Lower Explosive Limit.

May 17, 2002
" reports\Furman\Premier Storage\general hsptbll.tbl
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SITE SAFETY BRIEFING

Job Name: A -
Date: April 2002
Site Location: 21-16 44® Road, Long Island City, New York

SAFETY ISSUES (Circle appropriate information)

Tasks: Drilling, Ground- Water Monitoring, Treatment System
O&M, UST or Trench Excavation

Protective Clothing/Equipment: Level D, Level C, Level B, Level A

Chemical Hazards: Gasoline, Diesel Fuel, Heating Oil, Number 2 Oil

Physical Hazards: Car Traffic, Constfu;:tion Equipment, Confined Space,
' Overhead Wires

Control Methods: Cones, Restricted Access, Traffic Control Personnel

Other:

Hospital Name/Address:

ATTENDEES

Print Name: S Sign Name:

Meeting conducted by:

LEGGETTE, BRASHEARS & GRAHAM, INC.



General Information

Namé(s):

Date:

Time:

Project:_21-16 44" Road

AIR MONITORING

Background Level:

Weather Conditions:

I ong Island City, New York

Equipment Calibration

PID .CaGl
Sample No. | Time Location | PID Reading | Comments CGI Reading
| (ppr) %0, | %LEL
) _
2
3
4
5
6
1
- 8 =
. =
10 L
i&ns.c}ll 17, 2002

reports\Furman\Premier Storage\general hspfrmsl
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Air Monitoring Data

General Information

Name(s):

Project/Location:

Equipment Used: MINIRAM

Background Level:

[ Date Weather | Total Time - SA "TWA )
(min) . | (mg/m®) (mg/m?)

N S N — -

dmd
May 17, 2002
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CONTACT SHEET

Client: Virginia S. Peterson, as Trustee, Wendy Peterson Smithson, Judy Ann
Sarkisian. Arthur Corey Sarkisian, David P. Close, as Successor
Executor/Trustee, Gabrielle V. Sarkisian as Successor Executor/Trustee
and Frederick Hanssen,as Successor Executor/Trustee '

Project: 21-16 44™ Road '
Location: Long Island City. New York_

Task: ]

Client Contact: Scott Furmaﬁ. Esq. and Alicia A. Weissmeier. Esq.

Teggette, Brashears & Graham, Inc.
(914) 694-5711 _(9 14) 694-5744 (fax)
Field Supervisor (HSO): Sean Groszkowski -

Project Managcr: Sean Groszkowski

Principal-in-Charge: Dan C. Buzea

Local Police Headquarters: 108 Precinct, Long Island City, New York
(718) 784-5411

Local Hospital: " Elmhurst Hospital, 79-01 Broadway
| | (cornper of Baxtei)j Elmhurst, New York
Emergency Room: (718) 334-4000 |
State Police: State Gove_rnriient Police, New York Marshalls Burequ, -

80 Maiden Lane, Floor 17, New York, New York.
(212) 825-5953 |

Miscellaneous: New York State Department of Env_ironmental Consgrvationx__
(NYSDEC) Region 2. 1 Hunters Point Plaza, 47-40-21* Street,
Long Island City. New York (718) 482-4900

dmd
Tune 12, 2002
reports\Furman\Premier Storage\general hspfrms1.rpt
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DIRECTIONS TO LOCAL HOSPITAL:

Elmhurst Hospital
79-01 Broadway
Elmhurst, New York

Total Distance: 4.0 miles

Total Estimated Time: 5 minutes

. Go east on 44" Drive to in Jackson Avenue

. Merge onto Jackson Avenue and proceed northeast

o Go east (right) on Queens Boulevard (SR 25) at the intersection

. Go northeast (left) on 45% Avenue

. Make a left onto 76" Street

. Make a right onto Woodside Avenue

s Elmhurst Hospital is located two (2) blocks on the left at 79-01 Broadway
dmd
May 17, 2002
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PLAN ACCEPTANCE FORM

PROJECT HEALTH & SAFETY PLAN

- INSTRUCTIONS: This form is to be completed by each Leggette, Brashears & Graham, Inc.
employee to work on the subject project work site and returned to the Office Safety
- Coordinator priot to site activities.

Client/Project:  21-16 44™ Road, Long Island City, New York

Date:

I represent that I have read and understand the contents of the above Plan and agr'ee to perform
my work in accordance with it.

Signed Signed

Print Name ‘ | _ | Prin't. Name

Date T _ — Date

Signed ) | Signed

Print Name | Print Name »
Date | | Dgte

dmd : | _ ' .

May 17, 2002 ' ‘ i
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EXCLUSION ZONE LOG SHEET

LEGGETTE, BRASHEARS & GRAHAM, INC.
110 CORPORATE PARK DRIVE, SUITE 112
WHITE PLAINS, NEW YORK 10604

Client: Virginia S. Peterson, as Trustee, Wendy Peterson Smithson, Judy Ann
Sarkisian, Arthur Corey Sarkisian, David P. Close, as Successor
Executor/Trustee, Gabrielle V. Sarkisian as Successor Executor/Trustee and
Frederick Hanssen, as Successor Executor/Trustee

Location: 21-16 44™ Road, Long Island City, New York

\

- dmd
June 12, 2002
reports\Purman\Premier Storage\general hspfrms1.rpt
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APPENDIX III

LOW-FLOW (MINIMAL DRAWDOWN)
GROUND-WATER SAMPLING PROCEDURES
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United States
Environmental Protection
Agency

Ofﬁcé of
Research and
Development

———————————

Office of Solid Waste
and Emergency
Response

EPA/540/5-95/504
April 199€

Ground Water Issue

LOW-FLOW (MINIMAL DRAWDOWN)
GROUND-WATER SAMPLING PROCEDURES

by Robert W. Puls' and Michael J. Barcelona?

Background

The Regional Superfund Ground Water Forum is a
group of ground-water scientists, representing EPA's
Regional Superfund Offices, organized to exchange
Information related to ground-water remediation at Superfund
sites. One of the major concerns of the Farum is the
sampling of ground water to support site assessment and

- remedial performance monitoring objectives. This paper is
intended to provide background information on the -
development of low-flow sampling procedures and its
application under a variety of hydrogeologic settings. It is
hoped that the paper will support the production of standard
operating procedures for use by EPA Regional personnel and

- other environmental professionals engaged in ground-water

sampling. ' :

For further information contact: Robert Puls, 405-436-8543,
Subsurface Remediatlon and Protection Division, NRMRL,
Ada, Cklahoma. ’

. Introduction

The methods and objectives of ground-water
sampling to assess water quality have evolved over time.
Initially the emphasis was on the assessment of water quality
of aquifers as sources of drinking water, Large water-bearing

- units were identified and sampled in keeping with that

objective. These were highly productive aguifers that.
supplied drinking water via private wells or through public
water supply systems. Gradually, with the increasing aware-
ness of subsurface pollution of these water resources, the
understanding of complex hydrogeochemical processes
which govern the fate and transport of contaminants in the
subsurface Increased. This increase in understanding was
als_o' due to advances in a number of scientific disciplines and
improvements in tools used for site characterization and
ground-water sampling. Ground-water quali'y investigations
where pollution was detected initially borrowed ideas,
methods, and materials for site characterization from the
water supply field and water analysis from public health
practices. This included the materials and manner in which
monitoring wells were installed and the way in which water
was brought to the surface, treated, preservizd and analyzed.
The prevailing conceptual ideas included convenient generali-
zations of ground-water resources in terms of large and
relatively homogensous hydrologic units. With time it became
apparent that conventional water supply generalizations of
homogeneity did not adequately represent fisld data regard-
ing pollution of these subsurface resources. The important
role of heterogensity became increasingly clear not only in
geologic terms, but also in terms of complex physical,

'National Risk Management Research Laboratory, U.S. EPA .
2University of Michigan v "
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chemical and biological subsurface processes. With greater
appreciation of the role of heterogeneity, it became evident
that subsurface pollution was ubiguitous and encompassed
the unsaturated zone to the deep subsurface and included
unconsolidated sediments, fractured rock, and aquitards or
low-yielding or impermeable formations. Small-scale pro-
cesses and heterogeneities were shown to be important in
identifying contaminant distributions and in controlling water
and contaminant fiow paths. '

It is beyond the scope of this paper to summarize all
the advances in the field of ground-water quality investiga-
tions and remediation, but two particular issues have bearing
on ground-water sampling today: aquifer heterogeneity and
colloidal transport. Aquifer heterogeneities affect contaminant
flow paths and inciude variations in geology, geochemistry,
hydrotogy and microbiclogy. As methods and the tools
available for subsurface investigations have become increas-
ingly sophisticated and understanding of the subsurface
environment has advanced, there is an awareness that in
most cases a primary concem for site investigations is
characterization of contaminant flow paths rather than entire
aquifers. In fact, in many cases, plume thickness can be less
than well screen lengths (e.g., 3-6 m) typically installed at
hazardous waste sites to detect and monitor plume movement
over time. Small-scale differences have increasingly been
shown to be important and there is a general trend toward
smaller diameter wells and shorter screens.

The hydrogeochemical significance of colloidal-size
particles in subsurface systems has been realized during the
past several years (Gschwend and Reynolds, 1987; McCarthy
and Zachara, 1989; Puls, 19980; Ryan and Gschwend, 1890).
This realization resulted from both field and laboratory studies
that showed faster contaminant migration over greater
distances and at higher concentrations than flow and trans-
port model predictions would suggest (Buddemeier and Hunt,
1988 Enfield and Bengtsson, 1988; Penrose et al., 1990).
Such models typically account for interaction between the
mobile aquesus and immobile solid phases, but do not allow
for a mobile, reactive solid phase. It is recognition of this third
phase as a possible means of contaminant transport that has
brought increasing attention to the manner in which samples
are collected and processed for analysis (Puls et al., 1990;
McCarthy and Degueldre, 1993; Backhus etal., 1993; U. S.
EPA, 19895). If such a phase is present in sufficient mass,
possesses high sorption reactivity, large surface area, and
remains stable in suspension, it can serve as an important
mechanism to facilitate contaminant transport in many types
of subsurface systems. '

Colioids are particles that are sufficiently smali so
that the surface free energy of the particle dominates the bulk
free energy. Typically, in ground water; this includes particles
with diameters between 1 and 1000 nm. The most commonly
observed mobile particles include: secondary clay minerals;
hydrous iron, aluminum, and manganese oxides; dissolved
and particulate organic materials, and viruses and bacteria.

These reactive particles have been shown to be mobile under
a variety .of conditions in both field studies and laboratory
column experiments, and as such need tc be included in
monitoring programs where identification of the tota/ mobile
contaminant loading (dissolved + naturally suspended
particles) at a site is an objective. To that end, sampling
methodologies must be used which do nct artificially bias’
naturally suspended particle concentrations.

Currently the most common ground-water purging
and sampling methodology is to purge a well using bailers or

- high speed pumps to remove 3 to 5 casing volumes followed

by sample collection. This method can cause adverse impacts
on sample quality through collection of semples with high
levels of turbidity. This results in the inclusion of otherwise
immobile artifactual particles which produce an overestima-
tion of certain analytes of interest (e.g., metals or hydrophobic
organic compounds). Numerous documented problems
associated with filtration (Danielsson, 1882; Laxen and
Chandler, 1982; Horowitz et al., 1992) make this an undesir-
able method of rectifying the turbidity proolem, and include
the removal of potentially mobile (contaminant-associated)
particles during filtration, thus artificially biasing contaminant
concentrations low. Sampling-induced turbidity problems can -
often be mitigated by using low-flow purging and sampling
techniques.

Current subsurface conceptual models have under-
gone considerable refinement due to the recent development
and increased use of field screening tools. So-called
hydraulic push technologies (e.g., cone penetrometer,
Geoprobe®, QED HydroPunch®) enable relatively fast
screening site characterization which car then be used to
design and instail a monitoring well network. Indeed,
alternatives to conventional monitoring wells are now being
considered for some hydrogeologic settings. The ultimate
design of any monitoring system should however be based
upon adequate site characterization and be consistent with
established monitoring -objectives.

If the sampling program objectives include accurate
assessment of the magnitude and extent of subsurface
contamination over time and/or accurate assessment of
subsequent remedial performance, then some information
regarding plume delineation in three-dimansional space is
necessary prior to monitoring well network desigri and
installation. This can be accomplished with a variaty of
different tools and equipment ranging from hand-operated
augers to scraening tools mentioned abcve and large drilling
rigs. Detailed information on ground-water flow velocity,
direction, and horizontal and vertical variability are essential

* baseline data requirements. Detailed soil and geologic data

are required prior to and during the insta lation of sampling
points. This includes historical as well as detailed soil and

-geologic logs which accumulate during the site investigation.

The use of borehdle geophysical technigues is also recom-
mended. With this information (together with other site
characterization data) and a clear understanding of sampling



objectives, then appropriate location, screen length, well
diameter, slot size, etc. for the monitoring well network can be
decided. This is especially critical for new in situ remedial
approaches or natural attenuation assessments at hazardous
waste sites,

In general, the overall goal of any ground-water
sampling program is to collect water samples with no alter-
ation in water chemistry; analytical data thus obtained may be
used for a variety of specific monitoring programs depending
on the regulatory requirements. The sampling methodology
described in this paper assumes that the monitoring goal is to
sample monitoring wells for the presence of contaminants and
it is applicable whether mobile colloids are a concern or not
and whether the analytes of concern are metals (and metal-
loids) or organic compounds.

Il. Monitoring Objectives and Design
Considerations

The following issues are important to consider prior
to the design and implementation of any ground-water
monitoring program, including those which anticipate using
low-flow purging and sampling procedures.

A. Data Quality Objectives (DQOs)

Monitoring objectives include four main types:
detection, assessment, corrective-action evaluation and
resource evaluation, along with hybrid variations such as site-
assessments for property transfers and water availability
investigations. Monitoring objectives may change as contami-
nation or water quality problems are discovered. However,
there are a number of common components of monitoring
pragrams which should be recognized as important regard-
less of initial objectives. These components include:

1) Development of a conceptual model that incorporates
elements of the regional geology to the local geologic
framework. The conceptual mode! development also
includes initial site characterization efforts to identify
hydrostratigraphic units and likely flow-paths using a
minimum number of borings and well completions;

2) Cost-effective and well documented collection of high
quality data utilizing simple, accurate, and reproduc-
ible techniques; and

3) Refinement of the conceptual model based on
supplementary data collection and -analysis.

These fundamental components serve many types of monitor-
ing programs and provide a basis for future efforts that evolve
in complexity and level of spatial detail as purposes and
objectives expand. High quality, reproducible data collection
is acommon goal regardiess of program objectives.

A High quality data collection implies data of sufficient
accuracy, precision, and completeness (i.€., ratio of valid
analytical results to the minimum sample number called for by
the program design) to meet the program objectives. Accu-
racy depends on the correct choice of moritoring taols and
procedures to minimize sample and subsurface disturbance
from collection to analysis. Precision depends on the
repeatability of sampling and analytical prctocols. It can be
assured or improved by replication of sample analyses
including blanks, field/lab standards and reference standards.

B. Sample Representativeness

An important goal of any monitoring program is
collection of data that is truly representative of conditions at
the site. The term representativeness applies to chemical and
hydrogeologic data collected via wells, borings, piezometers,
geophysical and soil gas measurements, lysimeters, and
temporary sampling points. It involves a recognition of the
statistical variability of individual subsurfaca physical proper-
ties, and contaminant or major ion concentration levels, while
explaining extreme values. Subsurface ternporal and spatial
variability are facts. Good professional practice seeks to
maximize representativeness by using proven accurate and
reproducible techniques to define limits on the distribution of
measurements collected at a site. However, measures of
representativeness are dynamic and are controlled by
evolving site characterization and monitoring objectives. An
evolutionary site characterization model, as shown :n Fig-
ure 1, provides a systematic approach to the goal of consis-
tent data collection.

%
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Figure 1. Evolutionary Site Characterization Moce!

The model emphasizes a recognition of the causes of the
variability (e.g., uss of inappropriate technology such as using.
bailers to purge wellﬁ;‘ impracise or operatol-dependent
methods) and the need to control avoidable errors.




1) Questions of Scale

A sampling plan designed to collect representative
samples must take into account the potential scale of
changes in site conditions through space and time.as well as
the chemical associations and behavior of the parameters
that are targeted for investigation. In subsurface systems,
physical (i.e., aquifer) and chemical properties over time or
space are not statistically independent. In fact, samples
taken in close proximity (i.e., within distances of a few meters)
or within short time periods (i.e., more frequently than
monthly) are highly auto-correlated. This means that designs
employing high-sampling frequency (e.g., monthly) or dense
spatial monitoring designs run the risk of redundant data
collection and misleading inferences regarding trends in
values that aren't statistically valid. In practice, contaminant
detection and assessment monitoring programs rarely suffer
these.over-sampling concems. In corrective-action evaluation
programs, it is also possible that too litle data may be
collected over space or time. In these cases, false interpreta-
tion of the spatial extent of contamination or underestimation
of temporal concentration variability may result.

2) Target Parameters
Parameter selection in monitoring program design is

most often dictated by the regulatory status of the site.
However, background water quality constituents, purging

indicator parameters, and contaminants, all represent targets"

for data collection programs. The tools and procedures used
in these programs should be equally rigorous and applicable
to all categories of dafa, since all may be needed to deter-
mine or support regulatory action.

C. Sampling Point Design and Construction

Detailed site characterization is central to all
decision~making purposes and the basls for this characteriza-
tion resides in identification of the geologic framework and
major hydro-stratigraphic units. Fundamental data for sample
point location include: subsurface lithology, head-differences
and background geochemical conditions. Each sampling point
has a proper use or uses which should be documented at a
level which is appropriate for the program's data quality
objectives. Individual sampling points may not always be
able lo fulfill multiple monitoring objectives (e.g., detection,
assessment; corrective action).

1) Compatibility with Monitering Program and Data
Quality Objectives

Specifics of sampling point location and design will
be dictated by the complexity of subsurface lithology and-
variability in contaminant and/or geoctiemical conditions. It
should be noted that, regardless of the ground-water sam-
pling approach, few sampling points (e.g., wells, drive-points,
screened augers) have zones of influence in excess of a few

feet. Therefore, the spatial frequency of sampling points
should be carefully selected and designed.

2) Flexibility of Sampling Point Design

In most cases well-point diameters in excess of 1 7/8
inches will permit the use of most types ¢f submersible
pumping devices for low-flow (minimal d-awdowr.) sampling.
Itis suggested that short (e.g., less than 1.6 m) screens be
incorporated into the monitoring design where possible so
that comparable results from one device to another might be
expected. Short, of course, is relative to the degrae of vertical
water quality variability expected at a site.

3) Equilibration of Sampling Point

Time should be allowed for equilibration of the well
or sampling point with the formation after installation. Place-
ment of well or sampling points in the subsurface.produces
some disturbance of ambient conditions. Drilling techniques
{e.g., auger, rotary, etc.) are generally considered to cause
more disturbance than direct-push technologies. In either
case, there may be a period (i.e., days to months) during
which water quality near the point may be distincty different
from that in the formation. Proper development of the sam-
pling point and adjacent formation to rermove fines created
during emplacement will shorten this water quality recovery
period.

lil. Definition of Low-Flow Purging and Sampling

_ It is generally accepted that water in the well casing
Is non-representative of the formation water and needs to be
purged prior to collection of ground-water samples. However,
the water in the screened interval may indeed be representa-
tive of the formation, depending upon well construction and
site hydrogeology. Wells are purged to some extent for the

- following reasons: the presence of the air interface at the top

of the water column resulting in an oxygen concentration
gradient with depth, loss of volatiles up the water column,

- leaching from or sorption to the casing or filter pack, chemical

changes due to clay seals or backfill, and surface infiltration.

Low-flow purging, whether using portable or dedi-
cated systems, should be done using pump-intake located in
the middle or slightly above the middle of the screened
interval. Placement of the pump too close to the bottom of the
well will cause increased entrainment of solids which have
collected in the well over time. These particles are present as
a result of well development, prior purging and sampling
events, and natural colloidal transport and deposition.
Therefore, placement of the pump in the middle or toward the
top of the screened interval is suggested. Placement of the
pump at the top of the water column for sampling is only
recommended in unconfined aquifers, scrzened across the
water table, where this is the desired sampling point. Low-



flow purging has the advantage of minimizing mixing between
the overlying stagnant casing water and water within the
screened interval. :

A. Low-Flow Purging and Sampling

Low-flow refers to the velocity with which water
enters the pump intake and that is imparted to the formation
pore water in the immediate vicinity of the well screen. It
" does not necessarily refer to the flow rate of water discharged
at the surface which can be affected by flow regulators or
restrictions. Water level drawdown provides the best indica-
tion of the stress imparted by a given flow-rate for a given
hydrological situation. The objective is to pump in a manner
that minimizes stress (drawdown) to the system to the extent
practical taking into account established site sampling
objectives. Typically, fiow rates on the order of 0.1 - 0.5 L/min’
are used, however this is dependent on site-specific
hydrogeology. Some extremely coarse-textured formations
have been successfully sampled in this manner at flow rates
to 1 L/min. The effectiveness of using low-flow purging is
intimately linked with proper screen location, screen length,
and well construction and development techniques. The
reestablishment of natural flow paths in both the vertical and
horizontal directions is important for correct interpretation of
the data. For high resolution sampling needs, screens less
than 1 m should be used. Most of the need for purging has
been found to be dus to passing the sampling device through
the overlying casing water which causes mixing of these
stagnant waters and the dynamic waters within the screened
interval. Additionally, there is disturbance to suspended
sediment collected in the bottom of the casing and the
displacement of water out into the formation immediately
adjacent to the well screen. These disturbances and impacts
can be avoided using dedicated sampling equipment, which
precludes the need to insert the sampling device prior to '
purging and sampling,

Isolation of the screened interval water from the
overlying stagnant casing water may be acbomplished using
low-flow minimal drawdown techniques. If the pump intake is
located within the screened interval, most of the water
pumped will be drawn in directly from the formation with littie
mixing of casing water or disturbance to the sampling zone.
However, if the wells are not constructed and developed
Properly, zones other than those intendad may be sampled.
At some sites where geologic heterogeneities are sufficiently
different within the screened interval, higher conductivity
Zones may be preferentially sampled. This is another reason
to use shorter screensd intervals, especially where high
spatial resolution is a sampling objective.

B. Water Quality Indicator Parameters

It is recommended that water quality indicator
parameters be used to determine purging needs prior to
sample collection in each well. Stabilization of parameters
such as pH, specific conductance, -dissolved oxygen, oxida- -

tion-reduction potential, temperature and turbidity should be
used to determine when formation water is accessed during
purging. In general, the order of stabilization is pH. tempera-
ture, and specific conductance, followed by oxidation-
reduction potential, dissolved oxygen and turbidity. Tempera-
ture and pH, while commonly used as purging indicators, are
actually quite insensitive in distinguishing between formation
water and stagnant casing water; nevertheless, these are
important parameters for data interpretation purposes and
should also be measured. Performance criteria for determi-
nation of stabilization should be based or water-level draw-
down, pumping rate and equipment specifications for measur-
ing indicator parameters. Instruments are available which
utilize in-line flow cells to continuously measure the above

- parameters.

It is important to establish spacific well stabilization
criteria and then consistently follow the sarne methods
thereafter, particularly with respect to drawdown, ficw rate
and sampling device. Generally, the time or purge volume
required for parameter stabilization is independent of well
depth or well volumes. Dependent variables are well diam-
eter, sampling device, hydrogeochemistry, pump flow rate,
and whether the devices are used in a portable or dedicated
manner. If the sampling device is already in place (i.e.,
dedicated sampling systems), then the time and purge
volume needed for stabilization is much shorter. Other
advantages of dedicated equipment include less purge water
for waste disposal, much less decontaminalion of equipment,
less time spent in preparation of sampling &s well as time in
the field, and more consistency in the samgling approach
which probably will translate into less variability in sampling
results. The use of dedicated equipment is strongly recom-
;'.nended at wells which will undergo routine sampling over
ime. : .

. If parameter stabilization criteria are too stringent,
then minor oscillations in indicator parameters may cause
purging operations to become unnecessarilv protracted. It
should also be noted that turbidity is a very conservative
parameter in terms of stabilization. Turbidity iS‘aIWays the
last parameter to stabilize. Excessive purge times ara
invariably related to the establishment of toc stringent turbidity
stabilization criteria, - it should be noted that natural turbidity
levels in ground water may exceed 10 ngphelometric turbidity
units (NTU). *

C. Adv.ar.wtages and Disadvantages of Low-Flow
(Minimum Drawdown) Purging

In general, the advantages of low-flow purging -
include: '

* samples which are representative of the mobi's load of
contaminants present (dissolved and colloid-associ-
ated); ’

. mjn?mgl disturbance of the sampling point thersby
minimizing sabnpling artifacts;

* less operator variability, greater operator control;



+ reduced stress on the formation (minimal drawdown);

+ less mixing of stagnant casing water with formation
water;

+ reduced need for filtration and, therefore, less time
required for sampling;

« smaller purging volume which decreases waste
disposal costs and sampling time;

« better sample consistency; reduced artificial sample
variability.

Some disadvantages of low-flow purging are:

* higher initial capital costs,

« greater set-up time in the field,

* need fo transport additional equipment to and from the
site,

« increased training needs,

+ resistance to change on the part of sampling practitio-
ners,

« concem that new data will indicate a changs in
conditions and trigger an action.

IV. Low-Fiow (Minimal Drawdown) Sampling
Protocols

. The following ground-water sampling procedure has
evolved over many years of experience in ground-water
sampling for organic and inorganic compound determinations
and as such summarizes the authors' (and others) experi-
ences to date (Barcelona et al., 1984, 1994; Barcelona and
Helfrich, 1986; Puls and Barcelona, 1988; Puls et. al. 1990,
1992, Puls and Powell, 1992; Puls and Paul, 1995). High-
quality chemical data collection is essential in ground-water
monitoring and site characterization. The primary limitations
to the collection of repressentative ground-water samples

_include: mixing of the stagnant casing and fresh screen
waters during insertion of the sampling device or ground-
water level measurement device; disturbance and
resuspension of settled solids at the bottom of the well when
using high pumping rates or raising and lowering a pump or
bailer; introduction of atmospheric gases or degassing from
the water during sample handling and transfer, or inappropri-
ate use of vacuum sampling device, etc.

A, Sampling Recommendations

Water samples should not be taken immediately
following wall development. Sufficient time should be allowed
for the ground-water flow regime in the vicinity of the monitor-
Ing well to stabilize and to approach chemical equilibrium with
the well construction materials, This lag time will depend on
site conditions and methods of installation but often exceeds
one wesk.

Well purging is nearly always necessary to obtain
samples of water flowing through the geologic formations in
the scresned interval, Rather than using a general but
arbitrary guideline of purging three casing volumes prior to

sampling, it is recommended that an in-linz water quality
measurement device (e.g., flow-through cell) be used to
establish the stabilization time for several barameters (e.g. , .
pH, specific conductance, redox, dissolved oxygen, turbidity) -
on a well-specific basis. Data on pumping rate, drawdown,

and volume required for parameter stabilization can be used
as a guide for conducting subsequent sampling aclivities.

The following are recommendaticns to be considered
before, during and after sampling:

* use low-flow rates (<0.5 L/min}, du-ing both purging
and sampling to maintain minimal drawdown in the
well;

* maximize tubing wall thickness, miJimize tubing
length; :

* place the sampling device intake a: the desired
sampling point;

* minimize disturbances of the stagnant water-column

.above the screened interval during water level
measurement and sampling device insertion;

* make proper adjustments to stabilize the flow rate as
soon as possible;

* monitor watér quality indicators during purging;

* collect unfiltered samples to estimate contaminant
Ioading and transport potential in the subsuiface
system.

B. Equipment Calibration

Prior to sampling, ali sampling device and monitoring
equipment should be calibrated according to manufacturer's
recommendations and the site Quality Assurance Project Plan
{QAPP) and Field Sampling Plan (FSP). Calibration of pH
should be performed with at least two buffers which bracket
the expected range. Dissolved oxygen calibration must be
corrected for local barometric pressure readings and eleva-
tion. '

C. Water Level Measurement and Monitoring

It is recommended that a device ba used which wiil
least disturb the water surface in the casing. Well depth
should be obtained from the well logs. Mazsuring to the
bottom of the well casing will only cause resuspension of
settled solids from the formation-and refyuirs longer purging
times for turbidity equilibration. Measure wall depth after
sampling is completed. The water level measurement should
be taken from a permanent reference point which is surveyed
relative to ground elevation, :

D. Pump Type

The use of low-flow (e.g., 0.1-0.5 L/min) pumps is
suggested for purging and sampling all types of analytes. All
pumps have some limitation and these should be investigated
with respect to application at a particular site. Bailers are
inappropriate devices for low-flow sampling.



1) ‘General Considerations

There are no unusual requirements for ground-water
sampling devices when using low-flow, minimal drawdown
techniques. The major concern is that the device give
consistent results and minimal disturbance of the sample
across a range of /ow flow rates (i.e., < 0.5 L/min). Clearly,
pumping rates that cause minimal to no drawdown in one wall
could easily cause significant drawdown in another well
finished in a less fransmissive formation. In this sense, the
pump should not cause undue pressure or temperature
changes or physical disturbance on the water sample over a
reasonable sampling range. Consistency in operation is
critical to mest accuracy and precision goals.

2) Advantages and Disadvantages of Sampling Devices

A variety of sampling devices are available for low-
flow (minimal drawdown) purging and sampling and include
peristaltic pumps, bladder pumps, electrical submersible
pumps, and gas-driven pumps. Devices which lend them-
selves to both dedication and consistent operation at defin-
able low-flow rates are preferred. It is desirable that the pump
be easily adjustable and operate reliably at thesa lower flow
rates. The peristaltic pump is limited to shallow applications
and can cause degassing resulting in alteration of pH,
alkalinity, and some volatiles loss. Gas-driven pumps should
be of a type that does not allow the gas to be in direct contact
with the sampled fluid.

Clearly, bailers and other grab type samplers are ill-
suited for low-flow sampling since they will cause repeated
disturbance and mixing of stagnant water in the casing and
the dynamic water in the screened interval. Similarly, the use
of inertial lift foot-valve type samplers may cause too much
disturbance at the point of sampling. Use of these devices
also tends to introduce uncontrolled and unacceptable
operator variability.

Summaries of advantages and disadvantages of
various sampling devices are listed in Herzog et al. (1991),
U. 8. EPA (1992), Parker {1994) and Thumblad (1994).

E. Pump Installation

Dedicated sampling devices (lsft in the well) capable
of pumping and sampling are preferred over any other type of
device. Any portable sampling device should be slowly and
carefully lowered to the middle of the screened interval or

_slightly above the middle (e.g., 1-1.5 m below the top of a 3 m
screen). This is to minimize excessive mixing of the stagnant
water in the casing above the screen with the scresned
interval zone water, and to minimize resuspension of solids
which will have collected at-the bottom of the well. These two
disturbance effects have been shown to directly affect the
time required for purging., There also appears to be a direct
carrelation between size of portable sampling devices relative
to the well bore and resulting purge volumes and times. The
keyis to minimize disturbance of water and solids in the well
casing. ‘

'F Filtration

Decisions to filter samples should be dictated by
sampling objectives rather than as a fix for poor sampling
practices, and field-filtering of certain conslituents should not
be the default. Consideration should be given as tc what the
application of field-filtration is trying to accemplish. For
assessment of truly dissolved (as opposed to operationally
dissolved [i.e., samples filtered with 0.45 rm filters]) concen-
trations of major ions and trace metals, 0.1 Hum filters are
recommended although 0.45 pm filters are normally used for
most regulatory programs. Alkalinity samples must also be
filtered if significant particulate calcium carbonate is sus-
pected, since this material is likely to impact alkalinity titration
results (although filtration itseif may alter the CO, composition
of the sample and, therefore, affect the results).

Although filtration may be appropr.ate, filtration of a
sample may cause a number of unintended changes to occur
(e.g. oxidation, aeration) possibly leading to filtration-induced
artifacts during sample analysis and uncertainty in the resuits,
Some of these unintended changes may be unavoidable but
the factors leading to them must be recognized. Deleterious
effects can be minimized by consistent application of certain
filtration guidelines. Guidelines should add-ess selection of
filter type, media, pore size, etc. in order to identify and
minimize potential sources of uncertainty wnen filtering
samples.

In-line filtration is recommended because it provides
better consistency through less sample handling, and
minimizes sample exposure to the atmosphere. In-lne filters
are available in both disposable (barrel filters) and non-
disposable (in~ine filter holder, flat membrane filters) formats
and various filter pore sizes (0.1-5.0 um). Disposable filter
cartridges have the advantage of greater sediment handling
capacity when compared to traditional membrane filters.
Filters must be pre-rinsed following manufacturer's recom-
mendations. If there are no recommendations for rirising,
pass through a minimum of 1 L of ground water following
purging and prior to sampling. Once filtration has begun, a
filter cake may develop as particles larger than the pore size
accumulate on the filter membrane. The result is that the
effective pore diameter of the membrane is reduced and”
particles smaller than the stated pore size are excluced from
the filtrate. Possible corrective measures inslude prefiltering
(with larger pore size filters), minimizing pariicle loads to
begin with, and reducing sample volume.

G. Monitoring of Water Level and Water Quality
Indicator Parameters

Check water level periodically to monitor drawdown
in the well as a guide to flow rate adjustment. The goalis
minimal drawdown (<0,1 m) during purging. This goal may be
difficult to achieve under some circumstances due to geologic
heterogensities withif the screened interval, and may requlire
adjustment based on site-specific conditions and personal
experience. In<ine water quality indicator parameters should
be continuously monitored during purging. The water quality



indicator parameters monitored can include pH, redox
potential, conductivity, dissolved oxygen (DO) and turbidity.
The last thres parameters are often most sensitive. Pumping
rate, drawdown, and the time or volume required to obtain
stabilization of parameter readings can be used as a future
guide to purge the well. Measurements should be taken
every three to five minutes if the above suggested rates are
used. Stabilization is achieved after all parameters have
stabilized for three successive readings. In lieu of measuring
all five parameters, a minimum subset would include pH,
conductivity, and turbidity or DO. Three successive readings
should be within + 0.1 for pH, * 3% for conductivity, £ 10 mv
for redox potential, and + 10% for turbidity and DO. Stabilized
purge indicator parameter trends are generally obvious and
follow either an exponential or asymptotic change to stable
values during purging. Dissolved oxygen and turbidity usually
require the longest time for stabilization. *The above stabiliza-
tion guidelines are provided for rough estimates based on
experience.

H. Sampling, Sample Containers, Preservation and
Decontamination

Upon parameter stabilization, sampling can be
initiated. If an in-line device is used to monitor water quality
parameters, it should be disconnected or bypassed during
sample collection. Sampling flow rate may remain at estab-
lished purge rate or may be adjusted slightly to minimize
aeration, bubble formation, turbulent filling of sample bottles, -
or loss of volatiles due to extended residence time in tubing.
Typically, flow rates less than 0.5 Umin are appropriate. The
same device should be used for sampling as was used for
purging. Sampling should occur in a progression from least to
most contaminated well, if this is known. Generally, .volatile
(e.g., solvents and fuel constituents) and gas sensitive {e.g.,
Fe?, CH « H,SMHS, alkalinity) parameters should be sampled
first. The sequence in which samples for most inorganic
parameters are collected is immaterial unless filtered (dis~
solved) samples ars desired. Filtering should be done last
and in-line filters should be used as discussed above. During
both well purging and sampling, proper protective clothing
and equipment must be used based upon the type and level
of contaminants present.

The appropriate sample container will be prepared in
advance of actual sample collection for the analytes of
interest and include sample preservative where necessary.
Water samples should be collected directly into this container
from the pump tubing.

Immediately after a sample bottle has been filled, it
must be preserved as specified in the site (QAPP). Sample
preservation requirements are based on the analyses being
performed (use site QAPP, FSP, RCRA guidance document
[U. S. EPA, 1992] or EPA SW-846 [U. S. EPA, 1882]). It.
may be advisable to add preservatives to sample bottles in a
controlled setting prior to entering the field in order to reduce -
the chances of improperly preserving sample bottles or

introducing field contaminants into a sarnsle bottle while
adding the preservatives.

The preservatives should be transferred from the
chemical bottle to the sample container using a disposable
polyethylene pipet and the disposable piget should be used
only once and then discarded.

After a sample container has bezn filled with ground
water, a Teflon™ (or tin)-ined cap is screwed on tightly to
prevent the container from leaking. A sample label is filled
out as specified in the FSP. The samples should be stored
inverted at 4°C.

Specific decontamination protocols for sampling
devices are dependent to some extent or. the type of device
used and the type of contaminants encountered. Refer to the
site QAPP and FSP for specific requirements.

I. Blanks
The following blanks should be collected:

(1) field blank: one field blank should be collected from
each source water (distilled/deionized water) used for
sampling equipment decontamination or for assisting
well development procedures.

(2) equipment blank: one equipment blank should be
taken prior to the commencement of field work, from
each set of sampling equipment tc be used for that
day. Refer to site QAPP or FSP for specific require-
ments.

(3) trip blank: a trip blank is required to accompany.each
volatile sample shipment. These blanks are prepared
in the laboratory by filling a 40-mL volatile organic
analysis (VOA) bottle with distilled/deionized water.

V. Low-Permeability Formations and Fractured
Rock

The overall sampling program geals or sampling
objectives will drive how the samplingzpoints are located,
installed, and choice of sampling device. Likewise, site-
specific hydrogeologic factors will affect these decisions.

_ Sites with very low permeability formations or fractures

causing discrete flow channels may require a unique monitor-
ing approach. Unlike water supply wells, vrells installed for
ground-water quality assessment and resioration programs
are often installed in low water-yielding settings (e.g., clays,
silts). Altemative types of sampling points and sarnpling
methods are often needed in these types of environments,
because low-permeability settings may require extremely low-
flow purging (<0.1,‘L/min) and may be technology-I'mited.
Where devices are not readily available to pump at such jow
flow rates, the primary consideration is to avoid dewatering of



the well screen. This may require repeated recovery of the
water during purging while leaving the pump in place within
the well screen. .

Useof low-flow techniques may be impractical in
these settings, depending upon the water recharge rates.
The sampler and the end-user of data collected from such
wells nesd to understand the limitations of the data collected;
i.e., a strong potential for underestimation of actual contami-
nant concentrations for volatile organics, potential false
negatives for filtered metals and potential false positives for
unfiltered metals. It is suggested that comparisons be made
between samples recovered using low-flow purging tech-
nigues and samples recovered using passive sampling
techniques (i.e., two sets of samples). Passive sample
callection would essentially entail acquisition of the sample
with no or very little purging using a dedicated sampling
system installed within the screened interval or a passive
sample collection davice. '

A. Low-Permeability Formations (<0.1 L/min
recharge)

1. Low-Flow Purging and Sampling with Pumps
a. “portable or non-dedicated mode” - Lower the pump

(one capable of pumping at <0.1 L/min) to mid-screen
or slightly above and set in place for minimum of 48

hours (to lessen purge volume requirements). After 48 -

hours, use procedures listed in Part IV above regard-
ing monitoring water quality parameters for stabiliza~
tion, stc., but do not dewater the screen. If excessive
drawdown and slow recovery is a problem, then
alternate approaches such as those listed below may
be better. ’

b. “dedicated mode” - Set the pump as above at least a
week prior to sampling; that is, operate in a dedicated
pump mode. With this approach significant reductions
in purgs volume should be realized. Water quality
parameters should stabilize quite rapidly due to less.
disturbance of the sampling zone.

2. Passive Sample Collection

Passive sampling collection requires insertion of the
device into the screened interval for a sufficient time period to
allow flow and sample equilibration before extraction for
analysis. Conceptually, the extraction of water from low
yielding formations seems more akin to the collection of water
from the unsaturated zone and passive sampling techniques
may be more appropriate in terms of obtaining ‘represanta-
tive" samples. Satisfying usual sample volume requirements
is typically a problem with this approach and some latitude will
be needed on the part of regulatory entities to achieve
sampling objectives,

B. Fractured Rock

In fractured rock formations, a lov/-flow to. zero
purging approach using pumps in conjunction with packers to
isolate the sampling zone in the borehole is suggested.
Passive multi-layer sampling devices may also provide the
most ‘representative” samples. It is imperztive in these
settings to identify flow paths or water-producing fractures
prior to sampling using tools such as borehole flowmeters
and/or other geophysical tools.

After identification of water-bearirg fractures, install
packer(s) and pump assembly for sample soliection using
low-flow sampling in “dedicated mode” or use a passive
sampling device which can isolate the identified water-bearing
fractures.

VI Dodumentation

The usual practices for documenting the sampling
event should be used for low-flow purging and sampling
techniques. This shouid include, at a minimum: information
on the conduct of purging operations (flow-rate, drawdown,
water-quality parameter values, volumes extracted and times
for measurements), field instrument calibration data, water
sampling forms and chain of custody formis. See Figures 2
and 3 and “Ground Water Sampling Workshop — A Workshop
Summary” (U. S. EPA, 1995) for example forms and other ‘
documentation suggestions and information. This information
coupled with laboratory analytical data and validaticn data are
needed to judge the “useability” of the sampling data.

VI_I. Notice

The U.S. Environmental Protection Agency through its Office
of Research and Development funded and managed the
research described hersin as part of its in-houss research
pregram and under Contract No. 68-C4-0031 to Dynamac
Corporation. It has been subjected to the Agency's peer and
administrative review and has been approvizd for publication
as an EPA document. Mention of trade narnes or commercial

products does not constituts endorsement ar recommenda-
tion for use. -~
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Figure 2. Ground Water Sampling Log

Project Site Wall No. Date
Well Depth Screen Length Well Diameter Casing Type _
Sampling Device Tubing type Water Level
Measuring Point Other Infor
Sampling Personnel
[ - :
Time pH Temp | Cond. | Dis.O, | Turb. | [ ]Conc Notes
-
—

Type of Samples Collected

=43

sphers

Information: 2in = 617 mi/ft, 4 in = 2470 mi/ft: Vol = nrth, Vol
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Figure 3. Ground Water Sampling Log (with automatic data logging for most water quality

parameters)
Project Site Well No. Date
Well Depth Screen Length _ Well Diameter Casing Type |
Sampling Device Tubing type : Water Lovael
Measuring Point Other Infor

Sampling Personnel

Time Pump Rate Turbidity Alkalinity [ ]Conc Notes

[

Type of Samples Coliected

Information: 2 in =617 ml/ft, 4 in = 2470 mi/ft; Vol , =nreh, Vol . =4/3nr0
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Creat Neck WY LIC NY

3

Phone No. b Phone NE) 3 ’ b

Codes |Gross Weight
Description of Material

Approval S &
Number Tare Weight Net Weight (Tons)

Non hazardous petrol
Contaminated soil

Destined for recycling

Net Weight

| hereby certify that the above named material does not contain free liquid as defined by 40 CFR Part 260.10 or
any applicable state Jaw, is not a hazardous waste as defined by 40 CFR Part 261 or any applicable state law,
is not a DOT hazardous substance as defined by 49 CFR Part 172 or any applicable state law, has been fully
and accurately described above, classified, packaged and Is In proper condltlon for transportatlomiccordlng to

applicable regulations o ® In proper c¢
iz ","'*' . e -

iR e e BT

Generator Authorized Agent Name Signature Shipment Date

TRANSPORTER

Middlesex Materials Inc

Transporter Name ' Driver Name (Print) MM;Q L €

245 Main Street

-, Address Suite One Vehicle License No./State AE F3 7 £ NI

Yoodbridge, HJ 07095

Truck Numt_xgr 7 Q\ /

NMIADE
State Permit #

| hereby certify that the above named material was I hereby ceritify that the above naméd rnaterial was

- pick&d up at the generator site listed above. delivered without incident.to the destination listed below.

¥ 4,

Yr 5o ﬁ%ang | X~ 27-0¢ /foaﬁ f%4’wm<'2 3~ 2¥-09

Driver Signature” -/ Shipment Date  Driver Signature 7 Delivery Date

C1 F f Philadel EES.I-(IQ’E‘I\J)ION )
ea ;
Site Name n Farth o tradeiphia Phone No.
3201 S. 61st. Street Philadelph-'ia, PA . 301220
Address State Permit #

I hereby certify that the above named material has been accepted and to the best of my knowledge the faregoing
is true and accurate! /

‘/K/ A ,f ,,,,,, (\, e
Name of Authonzed Agent Signature Receipt Date
GENERATOR

e i i i P e . o o, =






B e R B S e & - 3 r . — e
B e o g e s ™

L) :'r.'ﬂv udﬁﬂ #¢

. e - ) Log Number
-N‘\‘\. Luger ! .
4 A‘”LMED WASTE SERVIC,ES ﬂINC
" 2163 MERRICK AVE., MERRICK, NY 11566 o TEL: 1-800- 969-DIRT o * F" §16-867:6480 2746
-
?"L‘ NON- HAZARDOUS MATERIAL’MANIFEST

49 N
- kS ‘ GENERATOR

Generator Name___ CPT 21st LIC, LLG Shipping Location Same
™ Address 52% dMorthern Blvd Address 21-16 hb4th Road

Great Neck NY LIC ¥Y

-

Phone No. Phone No.

Codes |Gross Weight
- Description of Material L ?’ ;2 g
Approval ' ’ ’
Number . Tare Weight Net Weight (Tons)
- Yor hazardous pelro; .
Countaminated soil 3,X9 3%'7’"7
SY9) Yestined for recyclinfg Net Weight

- 34,97

I hereby certify that the above named material does not contain free liquid as defined by 40 CFR Part 260.10 or
= any applicable state law, is not a hazardous waste as defined by 40 CFR Part 261 or any applicable state law,
is not a DOT hazardous substance as defined by 48 CFR Part 172 or any applicable state law, has been fully
and accurate described above, classified, packaged and is In proper condition for transportation according to

li bl |
- appca er ua 4 Fpss o LIC, _
'7 S AM {oillku”‘¢ A> Cemary j/z.ﬁ/{:/’?

Gene;étor/Authonzed Agent Name Signature Shlpmeni Date
- = TRANSPORTER - { SRS
*f"ldnlpsmn Materials Ine } ) ' ’%f’ =
Transporter Name Drivér Name (Print) s \ ’ AN w f
- 245 ¥ain Street A,
Address Suite Umne Vehlcle License No./State.- #} ' __f’f?' S
Yoodbridge, NJ 07095 -7 - ’ '
- Truck Number / 47/
MIASE ' \ N - e
State Permit # \
s | hereby certify that the above named material was .. | hereby certify that the above named material was
picked up at the generator site listed above. delivered without incident to the destiration listed below.
Y ; Y — ) ey P
- L / _, i/ P . L =g .
A 4 7 -———: 2 l/ w7 7 /,d L =5

Driver Signature Shnpment'"Date Driver"§lgnature Delivery Date

- o1, DES TIN(A'!)IO
: i a } &
Site Name can cth of Philadelphia (SRP) Phone No.
© 3201 5. Alst. Street Ph11aao)vhia, PA 201226
#=  Address State Permit #

I hereby certify that the above named material has been accepted and to the best of my knowledge the foregoing
= IS true and accurate.

...... s 30907

Name*of Aﬂthor&ed‘mm Signature ——————— Receipt Date
CONTRACTOR




. Log Number
N
o ALLIED WASTE SERVI!,A:% INC. . :
~~~" 2163 MERRICK AVE., MERRICK, NY 11566 » TEL: 1-800- ess-mm o FAX: 516-867- 6485' s 2746
L\ NON-HAZARDOUS MATERIAL MANIFEST °
A¥L \,
ik GENERATOR
Generator Name__ CPT 21st LIC, LLC Shipping Location : Same
Address 525 Northern Blvd Address 21-16 44th Road
Great Neck NY . LIC NY
Phone No. Phone No.
| RS : . Codes " |Gross Weight
Description of Material ' '
Approval _
Number N Tare Weight Nat Weight (Tons)

Non hazardous petrol
Contaminated soil
Destined for recyclin

B3

: Net Weight

4

I"hereby certify that the above named material does not coh{aln free liquld as defined by 40 CFR Part 260. 10 or
any applicable state law, Is not a hazardous waste as deflned by 40 CFR Part-261 or any applicable state law,
‘Is not a DOT hazardous substance as deflned by 49 CFR Part 172 or any appllcabla state law, has been fully

and accyrately described above, classifled, packaged and Is In proper condltlon for transpc'rtatlon .accordlng to
S/ I3 . e R --"«A-‘-«—I\'w'ha-—* w'-——“' *—'ﬂ“-

, ;u‘ LJ-« .
| . 56&!“ 610[1#1;&«)#55 L A /L;G(-M Fan Fess

Wonzed Agent Name ( , Signature ) v Shipmgnt Date
Wlddleqex Materials Ingc

Transporter Name.. Drlvér Name (Print)

Lo e

Address Suite One Vehlgle Llcense No /Stateﬁ 2 g 59/
Woodbridge, NJ 07095 ; ‘7

’ Truck Number J/S/

35/27 (03

TRANSPQﬁTER i’ f
245 Main Street

, NJ4ES ' o
State Permit # o L B
., hereby certify that the ‘above named material was .| hereBy certify that the above named raterial was
" picked up enerator site listed above. delivered-without incident to the destination listed below.
2 39202 P ZF 2 bz
Driver S g ature Shipment Date  Driv gnature Delivery Date
) DESTINATION
, lean Fartt i i '
Site Name; Clean Earth of Philadelphia (SRP) Phone No. |
3201 S, Hist. Street Phlladelphla, -PA 301220
Address

State Permit #

| hereby certify that the above named material has been accepted and to the be%tndf 'my knowledge the foregoing
is true and accurate. ; '5{);(‘,

Name of Authorized Agent Signature ' i
GENERATOR

Rece’

i e e N e, T e e e e e e P e s
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YN L R S Log Number

ALL,IED WASTE SERVICES

2163 MERRICK AVE., MERRICK, NY 11566 o TEL: 1-800-969-DIRT e F;

e

/ "NON-HAZARDOUS MATERIAL MANIFEST

A GENERATOR
Generator Name oYy 21s¢ LIC, LLC Shipping Location Same
Address 525 MHparthern Rlud Address 21-16 _Lhth Basd
Creat Neck HY " ' 110 NY
Phone No. Phone No.
Codes |Gross Weight
Description of Material Ys, A g/
Approval v o : _
Number Tare Weight Net Weight (Tons)
S4G Non hazasrdous petroil | 2.9 23 g
217 Contaminated soil : . 2. /
NDestined for recyclinlp |NetWeight

33,9

I hereby certify that the above named materlal does not contain free liquid as defined by 40 CFR Part 260.10 or
any applicable state law, is not a hazardous waste as deflned by 40 CFR Part 261 or any applicable state law,
is not a DOT hazardous substance as defined by 49 CFR Part 172 or any applicable state law, has been fully
and accurately described above, classlifled, packaged and iIs In proper condltlon for transportation according to
appllcable regulatlons ‘

‘ Ea
&

N N e

Genefator Authorized Agent Name Signature Shipment Date
* TRANSPORTER
Middlesex Materials Inc 2
Transporter Name Driver Name (Print)
245 ¥ain Street
Address Suite One Vehicle License No./State 2 /? If Bl =
Woodbridee, NJ 07095
- , Truck Number 7/ j
NJ4 5 o . v
State Permit # ‘
I hereby certify that the bovg,qamed material was | hereby cerij at,the above named material was
picked up at the geneﬁbr sit I|7d above. delivered with ut |ne' nt to the destination listed below.
' ,5 //éaéf 44 ’ﬁﬁf{,// _j%é%%%?
Driver Signature’ 7 §h|pment Date  Driver Slgnature ' /Deliyéry Date
' DESTINATION

Site Name Clesn Eorth of Philadelphia {SRP) i;hone No.

3201 <. & S Philad ) {01990
Address___ 201 S. Glst. Street Philadelphia, Bl poymyy 3017220

| hereby certify that the above named matenal has been accepted and to the best of my knowledge the foregoing
is true and accurate.

Cuoaa Dromes " N7 32707

Name of Authorized Agent Signature Receipt Date =
CONTRACTOR 7

.



{/ VN R, B v Lo :l;og Number

—_J ALLIED WASTE SERVICES,\INC. ‘
2m3MHmmem”MHmmmNer%-TE;L&&%@&L:_fX5meW6%o VILG

-~ NON-HAZARDOUS MATERIAL;MANIFEST

’4’ \‘D ) . T

’( GENERATOR
[ ]
Generator Name ChI 21gt L.IC, LIC Smpplng Locatlon Same
®™  Address 525 Morthern Rlvd Aﬂdress ‘ _ 21~16 L&th Rand
Great Neck NY " 1.IC NY
Phone No. - Phone No.
_ Codes |Gross Weight
- . . i
Description of Material
Approval -
Number Tare Weight Net Weight (Tons)
- NMon hazardcous petrol
: Contaminated soil :
Destined for recyclinlg |NetWeight
- !

| hereby certify that the above named material does not contain free liquid as defined by 40 CFR Part 260.10 or
= any applicable state law, is not a hazardous waste as defined by 40 CFR Part 261 or any applicable state law,
is not a DOT hazardous substance as defined g R Part 172 or any applicable. state law, has been fully
and accurately described above, classlfied, pac ged d Is'in" proper dondltlon fqr transp'ortatlon accordlng to
applicable regulations.

- o : ' /.
oA e | [ B fR I . A .
Generator Authorized Agent Name ' Signature ' Shipment Date
- TRANSPORTER
Middlesex Materials Inc 2 /A’ Pl
Transporter Name Driver Name (Print) - M —_
- 245 Main Street % <))
Address Suite One Vehicle License No./State i %/ “ /D
Suit ne ! —
Woodbridge, NJ 07093
- ) A ‘_ " Truck Number. 7/ 2
NJ458 -

State Permit #

w | hereby cettify that the bove amed material was | hereby certify That,the above naméd material was
picked up at the gen listed above. delivered ut i nt to the destination listed below.
g% 7/1? Sl

Driver S|gnature |pme;ﬁt Date  Drivef Slgnat A //Deliyéry Date

- ' / DESTINATION -
Site Name C]eafx Earth of Phllac‘elphla (SRP) Phone No.

= Address 3201 S. 6lst. Street __Ph].ladelphla, Bbite f’ermit# 301220

| hereby certify that the above named matenal has been accepted and to the best of my knowledge the foregoing
== IS true and accurate.

Name of Authorized Agent Signature Receipt Date

GENERATOR
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-\ Log Number
T ALLIED WASTE SERVICES;.?-INC
- 2163 MERRICK AVE., MERRICK, NY 11566 e TEL: 1 800-969 WAX“ 51§ -867-6480 2746
B 'NON-HAZARDOUS MATERIAL ‘MANIFEST
-1l GENERATOR
Generator Name__ CIiT _21st LIC, LLC Shipping Location Same A
-
Address 525 Northern Blvd Address 21-1& 44th Road
- Great Heck WY .IC NY
Phone No. Phone No.
- Codes |Gross Weight
Description of Material _ _ 40,23
Approval '
- Number Tare Weight Not Weight (Tons)
o Non hazardous petrol (d, 10 8.7 3
=G Contaminated soil
- Destined for recyc]Ain.L‘, Net Weight |
23. 7%

. ;"

" Site Name

| hereby certify that the above named material does not contain free liquld as defined by 40 CFR Part 260.10 or
any applicable state law, is not a hazardous waste as defined by 40 CFR Part 261 or any applicable state law,
is not a DOT hazardous substance as defined by 49 CFR Part 172 or any applicable state law, has been fuIIy
and accurately described above, classlfled packaged and Is in proper condition for transportation accordlng to
applicable regulatlons. _,;; ;

i B

)"ﬂg. N, e ey
Generator Authorized Agent Name ‘ Signature Shipment Date
TRANSPORTER

Middlesex Materials Inc -~
Transporter Name Driver Name (Print) XQ’HFJ AR \@f\@“ 7t e

Z45% Main Street M,
Address Suite One Vehicle License No./State Abﬁ ~t\) 1" M

Woodbridee, NJ 07095 , '23]‘ 7

Truck Number A
MJ458 , —
State Permit #
| hereby certify that the above named material was | hereby certify that the above named material was
plcked up at the generator site ||sféd above. delivered without lnc1dent Tb the destlnatnoh listed below.
. / }

Diji S MR 7 ;%JQD:“QE - ‘[ %ﬁ L5 Df;/;D
river Signature 5 ipment Date river nafure ‘ g elivery Date
/ /“5?1 ?b ¢5;;7

. DESTINATION
Clean Farth of Philadelphia (SRP) Phone No.

3201 €. Glst. Street Philadelphia, PA. 361220

Address State Permit #

| hereby certify that the above named material has been accepted and to the best of my knowledge the foregoing
is true and accurate.

- . ’() ey
2.27.-8°7

{teag Digmts 2
Name of Authorized Agent ‘Signature Receipt Date

CONTRACTOR ' -




e e e A e e e o £ i e e e T e

. L : Log Number

T~ ALLIED WASTE SERVICES, INC. o

2163 MERRICK AVE., MERRICK, NY 11566 « TEL: 1 800-969 -DIR].#,FAX: 516-867-6480 ‘ 2746

[}
' \,\ NON- HAZARDOUS MATERIAL MANIFEST
- }a | GENERATOR
Generator Name___GDI 21st LIC, LLC Shipping Location Same
™ Address 525 Northern Blvd Address 21-16 44th Road
Grest Neck NY LIC NY
[ ] /_:'.: )
Phone No. Phone No.
Codes |Gross Weight
- Description of Material '
Approval
Number Tare Weight Net Weight (Tons)
- Non hazardous petrol :
Contaminated soil
Destined for recycling |NetWeight
[}

| hereby certify that the above named material does not contain free liquld as defined by 40 CFR Fart 260.10 or
= any applicable state law, Is not a hazardous waste as deflned by 40 CFR Part 261 or any applicable state law,
: is not a DOT hazardous substance as deflned by 49 CFR Part 172 or any applicable state law, has been fully
and accurately described above, classifi d7kaged and Is In proper condition for transportat_lon according to

applicable regulations.

L . . __;_i._"» "‘“' . ’ ; .
i\ S 3*917' ;
Generator Authorized Agept Name = ! Signature~ * Shipment Date
- T TRANSPORTER' |
Middlesex Materials Inc :
Transporter Name Driver Name (Print) .:SOHVJ A R\‘X)Q’T’ —J Q .
- .
245 Main Street _ . -
Address .~ Snite One Vehicie License No./State A.chl\) AJ \/) ‘
- Weodbridge, NJ 07095 , 7fﬂ
- - Truck Number N
NJ458

State Permit #

== | hereby certify that the above
: plcked up tth erator sj

i

ed material was I hereby certify that the above naméd material was
listed above. delivered without incident to the destiration listed below.

-
7 - 0% |
Dn;/er S|gnature S %‘nent Date  Driver Signature ' Delivery Date
- DESTINATION ‘
Site Name Clean Earth of Philadelphia (SRP) Phone No._
3201 S. 61lst. S iladelphi i | 22
= Address 201 S. 61st treet Phl}adelphla, Pglt\ate Pormit # 301220

| hereby certify that the above named material has been accepted and to the best of my knowledge the foregoing
w s true and accurate.

Name of Authorized Agent ' Signature ] Receipt Date
GENERATOR






et e e g ———.

s e s

Log Number

-~ ALLIED WASTE SERMIG”S, INC.

2163 MERRICK AVE., MERRICK, NY 11566 e TEL. 1-800-969-DI.HT,9va@§516-@67-6480

]
NON-HAZARDOUS MATERIAL MANIFEST
- GENERATOR
- - /7, :
oy N / ' $ o s
Generator Name__— 4" £ i 5+ L ¢ ;éiféhipping Location Bl , 1
= Address S35 Moy # hera ;f)‘/ U’Cﬁ Address ) */ i / 6 i"/ VAR
Treeat KNecocgp MY L1 C M },
-
Phone No. Phone No.
Codes |Gross Weight
[ |
Description pf Material .Y L/QL/
Approval J ;
- Number U'f’ M hazoar Aol [ f Tare Weight Nth V[Vei(%ht Tons)
SH9 DAt Se f'/ >
) A ) Net Weight
- , 2 {". for r'?‘i:\\{ LY g/‘

I hereby certify that the above named material does not contain free liquid as defined by 40 CFR Part 260.10 or
@ any applicable state law, is not a hazardous waste as defined by 40 CFR Part 261 or any applicable state law,

is not a DOT hazardous substance as defined by 49 CFR Part 172 or any applicable state law, has been fully

and accurately described above, classmed, packaged and Is In proper conditlon for transpartation according to
== Aapplicable regulations.

{
Generator Authorized Agent Name Signature . Shipment Date
-
TRANSPORTER
‘ o] :
L I Y Iy SRR
w  Transporter Name {" t”-fl)e" ete s Mok Driver Name (Print) f1 £ ! AL O
WL u _41 . . - . 'r': p K .
Address__~ 75 o 5 g /< O Vehicle License No./State__- ~ _.7' oz
- TR SEE /tf . M J o, 6-—9‘5/ Truck Number b A f }
VR B . L oo
State Permit # I R4 S
= | hereby certify that the above named material was | hereby certify that the above named material was
picked up at the generator site listed above. delivered without incident to the destination listed below.
:-“_,’_", . q] PO ' ’(\_,/ .\_w'!‘{,_.»‘ '& ““ £ ’r‘é:flj i _.‘l.yl o 1[ (f . ‘_{' { : '-L!..[,';‘F" ».-—’ !,/ i £ !1' —
Driver Signature Shipment Date  Driver Signature Delivery Date
- i fpesn ATION
Pl A i
Site Name = | & A« & oo 7[’”"" Phone No.
- Y IS A PN o _ A b 3
Address_ - 1 5 615 e ;!’/ £ hia- State Permit # 3ol 440

| hereby certify that the above named material has been accgpted and to-the Kg:t of my know!edge the foregoing
: ~

= s true and accurate o o ’*’//«;‘:
; S /', : . ),v}- : ey ; . ? |
S I $a70%
= Name of Authorized Agent R Signature Receipt Date

CONTRACTOR



~.

,»\,D : Log Number
- e, . .

.~ ALLIED WASTE SERVICES, INC.

-

: applicable iregulatlons.:

2163 MERRICK AVE., MERRICK, NY 11566 « TEL: 1-800-063-DIRT « FAX; 5)6-67-6480
NON-HAZARDOUS MATERIAL MANIFEST

. GENERATOR
Generator Name_ DI 2l s ¢ L.[C LLCshipping Location ____Saasane
address. S A5 Mosfheru BIrd  address 216 o4 Fn ﬁoad
Glyeat Wece MY L1 ¢ MY
Phone No. Phone No.

Codes |Gross Weight
Description of Material

Approval ! ‘
Number UO 4] N A 2our a’ oS f)e )4; Tare Weight Nat Weight (Tons)

CQVJ . S& ef

Jesi for recyehnd

Net Weight

| hereby certify that the above named material does not contain free liquid as deflned by 40 CFR Part 260.10 or
any applicable state law, is not a hazardous waste as deflned by 40 CFR Part 261 or any applicable state law,
Is not a DOT hazardous substance as deflned by 49 CFR.Part 172 or any applicable state law, has been fully
and accurately described above, classlfled, packaged andls In proper condltion for transportation according to

-‘sm_

Generator Authorized Agent Name - - ; éignatu%’*é ) #Shipment l)éte
| - TRANSPORTER '
Transporter Name H'CQCN tiex )"(AL' Driver Name (Print) /7 F / %f, L O

Address. 295 Maw ST g L O W& Vehicle License No./State ) & 37849 £
UJOOCPQMG"{( ] 07693’ Truck Number /3 /'3 //7 /7 é/?/
State Permit # )d j c{S ?

| hereby certify that the above named material was | hereby certify that the above naméd material was
picked up at the generator site listed above. delivered without incident to the destination listed below.

{)&f{;\q:’:f&’ﬁ .f’,;. R \3/"?’}/6) ﬂn’/&-/"‘ﬂf({fa /7 [C7w ”‘/%a ..z/°< >/ﬁ‘j

Driver Signature Shipment Date  Driver Signature Delivery Date
i DESTINATION
Site Name C [ €o « E oy lh _O.p '0’/”/& DRQ/;OA’“ Phone No.
f . -
Address 3 221 §. é(.ff Ph. / Ol-ﬂ/ﬁ/l(ﬁ' State Permit # 201’310

| hereby certify that the above named material has been accepted and to the bﬁgt of my knowledge the foregoing
is true and agcurate. /

o

Ot g

“of Authorized Agent ) Signature ' — Receipt Date

¥
~. T -y

N : GENERATOR

~ < L. -







_d-“’/\{’/\g ©w Log Number
~_~ ALLIED WASTE SERVICES, INC, N
2163 MERRICK AVE., MERRICK, NY 11566 o TEL: 1-800-069-DIRT, 8 -FAXé: 16-837-6480 2746
. NON-HAZARDOUS MATERIAL MANIFEST
L GENERATOR
Generator Name ot 21st LIC, LLC Same

Shipping Location

528 Horthern Rlvd 71-16 44th Road

Address Address
Oreat Neck NY LIC MY
Phone No. Phone No.
Codes |Gross Weight
Description pf Material . ‘ ! ‘1[ a0
Approval ' _
Number Tare Weight Nst Weight (Tons)
son hazardous petrol | < 29
SHT Contamineted soil J EO N 54, 06
Destined for recycling [Net Weight
132, 0¢C
L

| hereby certify that the above named material does not contain free liquid as defined by 40 CFR Part 260.10 or
any applicable state law, is not a hazardous waste as defined by 40 CFR Part 261 or any applicable state law,
is not a DOT hazardous substance as defined by 49 QFR Part 172 or any applicable state law, has been tiiy
and accurately described above, classifled, packagt_i,q:;’and/fs In proper condition for transpoitation according to

applicable regulations. ey
Generator Authorized Agent Name ’ Signature Shipment Date
TRANSPORTER

Mirddlesex Materials Ine

Transporter Name Driver Name (Print) L\ AC T AND

24% Main Street
Suite One
Yoodbhridge, NJ 07095

Vehicle License No./State AG (oo M

123

Address

Truck Number

NahhR -
State Permit # : '

| hereby certify that the above named material was
picked up at the generator site listed above.

’,:

| hereby certify that the above named material was
delivered without incident to the destiration listed below.

03/33/53

Delivery Date

/
A T o S/Q }'/0.5, [\, AL TR D

Driver Signature Shipment Date  Driver Signature

i . DESTINATION
Clean Yarth of Philadelphia (SRP)

- Site Name Phone No.
2201 5, 61st. Street Philadelphia, PA 301220
Address

State Permit #
2 e

! hereby certify that the above named material has been accepted and to the be‘ﬁ‘;f my knowledge the foregoing
IS true and accurate.

TR0
Receipt Date

-
bceag Dygmes
Name of Alithorized Agent

T Signatﬁre
CONTRACTOR




. . e —— e e e ——— — e iy e
T B

~_"  ALLIED WASTE SERVIC’ w:ﬁ,c

2163 MERRICK AVE., MERRICK, NY 11566 e TEL: 1-800- 969-Blm , '\ 516-387- 6480 2746
NON-HAZARDOUS MATERIAL MANIFEST ‘

oL
- /}( % GENERATOR

._,f\ff\j ‘ | Log Numbs-

Generator Name___CDT 21st LIC, LLC Shipping Location Same
= Address 525 Northern Blvd Address 21-16 44th Road
Great Neck NY ... | LIC NY
- —
Phone No. Phone No.
- e ! Codes [Gross Weight
Description of Material
Approval ‘ i
Number Tare Weight Met Weight (Tons)
- Non hazardous petrol
Contaminated soil J
Destined for recycling [Net Weight
- * .

I hereby certify that the above named material does’ not contain free liquid as defined by 40 CFR Part 260.10 or
=  any applicable state law, Is not a hazardous waste as deflned by 40 CFR Part 261 or any applicable state law,
is not a DOT hazardous substance as defined by 49 CFR Part 172 or any applicable state law, has been fully
and accurately described above, classified, packa Zf\s/ln\;:roper condition for tra__n;portat'lon according to
U T . ' K

- appllcable regulatlons

S e / Ty
i B : 4

Generator Authorized Agent Name | ';,; §jgnature : ' ' Shipment Date -
- - TRANSPORTER L
Middlesex Materials Inc . _
w Transporter Name > Driver Name (Print) J\ AL OWMD
245 Main Street :
Address___-- - - Suite One . 4 Vehlcle L|cense No /State AG\ CC70 N
Woodbridge, NJ 07095 »
- ' ’ -+ Truck Number )f Qs g
MJ458 . : a
State Permit # i .
== | hereby certify that the above named material was o _héreby certify that the above named material was
picked up at the generator site listed above. 1 delivered without incident to the destination listed below.
]
hscions 0323003 ¥ foseico 03/33/03
Driver Signature Shipment Bate Driver Signature - Delivery Date
- - DESTINATION . |
Site Name Clean Far th Of PhlladeLphlq (SRP) Phone No
- 2201 S. Hlst. Street Plﬁ‘il_ade.lpﬁla, PA . 301220
Address L State Permit #

e
I hereby certify that the above named material has been accepted and to the best of my knowledge the foregoing
== is true and accurate. : :

. a L ¥ ] . )
== Name of Authorized Agent . .. Signature =+ ' Receipt Date

GENERATOR
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-

—~ . u ‘ Log Number
L\ I . y ,:' -
7 7)* ALTIED WASTE SERVICES; NG, |
N 2163 MERRICK AVE., MERRICK, NY 11566 o TEL: 1-800-969-DIRT g.-FAXT'516-867-6480 X7 Y4s
NCN-HAZARDOUS MATERIAL MANIFEST
- GENERATOR

Generator Name ( Di ~/ 57 ij liﬁ( Shipping Location Egﬁh-s = -

nddress__ 4 25 N Theve R’ addess _ 27~ J4 4 e R
P "‘:" . 4 / \./ -
- Lox=n' /"Vrr f\ v _,-’\’J; ;”.I J 4 ‘Z
Phone No. Phone No.
- Codes |Gross Weight
Description;of Material : . L
Approval . Fon Fﬁzfz\a/g»{‘f ;mf\ 76t WS
/ i et Weight (Tons
- Number o f"'ammﬂ Yol <o, Tare Weight ght (Tons)
?‘ C‘ ?_
. L fl"f?("’ e /D 7 ?"
£ 77 - Net Weight —
- 2 5/r’”nj
| N8
| hereby certify that the above named material does not contain free liquid as defined by 40 CFR Part 260.10 or
™  any applicable state iaw, is not a hazardous waste as defined by 40 CFR Part 261 or any applicable state law,
is not a DOT hazardous substance as defined by 49 CFR Part 172 or any applicable state law, has been fully .
and accurately described above, classified, packaged and Is in proper condition for transportation according.to
w applicable regulations. . i J,/
. " o ’}/f ' 1(,& , ”/u- f / j
Generator Authorized Agent' Name-/ Signature Shipment Date
-
TRANSPORTER
= Transporter Name ﬁf_;f/ﬂ/fq:l'ﬂ)‘ TEY ‘ol I vi/  Driver Name (Print) M"’ @i ]2(’{ & TL«-”€’
Address 245 Y S Tile ope. Vehicle License No./State_A fjj \'3&5 A T
Fa - F P "
- vA et 2y zﬁ:}sﬁ MT fak Jo N4 Truck Number /
' ¥
State Permit# __ ¥ T #§& . - ; ¢ j
F = ’
™ | hereby certify that the above named material was | hereby certify that the above named material was
picked up at the generator site listed above. delivered without incident‘-j‘,to the destination listed below.
3
fe g i el 1~ Z¥~n3 Veeoloir ///Qljsfaa I 2F-03
Driver Signature - Shupment Date  Driver Slgnature Delivery Date
- DESTINATION
Site Name 1 o ,Z?{;A 1 oF Pr e m? Al SR p)Phone No.
- : s e
Address 2 ") T [/ -7, ST | )*tﬁfw ‘shen 1A statepermit# _30152
| hereby certify that the above named material has been accepted and to the best of my knowledge the foregoing
™ s true and accurate. R -
\ -
NJY“ ”‘;-Iu 2 A el ) /ogé ) ‘? r)g l)
w Name of Authorized Agent ; Signature Receipt Date

CONTRACTOR A -



Log Number

) ALLIED WASTE SERVICES, ING.

2163 MERRICK AVE., MERRICK, NY 11566 o TEL: 1-800-969-DIRT o FAX: 516-867-6480 2746
NON-HAZARDOUS MATERIAL MANIFEST

GENERATOR

Generator Name_(” DI 2/ 57( /.Z{‘;}-LC Shipping Location > Eamr~
= address__ 5 25 MaThevn Rlv./ Address _ 2/~ If HH Th RS

G\"snj NMec K g/\/ 7 LIC 4 \r/
-
Phone No. Phone No.
Codes |Gross Weight
- Description of Material
Approval on hazcrdol’s Pp‘fxo/ STWET
- Number (Oﬁ}&‘mm ated Ser/ Tare Weight | [NetWeig t (Tons)
- ey b - R

| hereby certify that the above named material does not contain free liquid as defined by 40 CFR Part 260.10 or

m any applicable state law, is not a hazardous waste as defined by 40 CFR Part 261 or any appilcable state law,
is not a DOT hazardous substance as defined by 49 CFR Part 172 or any applicable state law, has been fully
and accurately described above, classlfied, packaged and is In proper condition for transportatlon according to
applicable regulations.

- .
j‘@«\«ur*’“ (e fo— }zg\7 v 3
Generator Authorized Agent Name’ Signature Shipment Date
- ' TRANSPORTER
Transporter Name _M }oldl fecmX J”(iﬁﬂ o /Jh( Driver Name (Print) !VL‘L/F' 0ﬁM34’ /?l/-r’g
- .
Address 245 temn S*  Sute one: Vehicle License No/State_ A £ ¥X3 ¥ & M5~
- Waoc/ })v j’éﬁ NI 270 9< Truck Number _F/
State Permit # NT 458
== | hereby certify that the above named material was | hereby certify that the above naméd material was
picked up at the generator site listed above. delivered without jpcident to the destination listed below.
- ./ o -
_Negap f@f/wﬁ@ 3~ 2F-03 Yt Jaﬁf/ﬂzxpz 3- AF~03
Driver Signature / Shipment Date  Driver Signature Delivery Date
- DESTINATION

Site Name C/} M eR's) /J—:Qla,i)’\ O F F)W /é ﬂé//(},’}h/'\( SJ{ P )F’hone No.
=  Address 3200 S, Zis’i SJL j?)'n!)a%o-/j!z}w& PA State Rermit # 301227

| hereby certify that the above named material has been accepted and to the best of my knowledge the foregoinghh"
ws IS true and accurate.

Name of Authorized Agent - Signature . 'V ‘ — Receipt Date
GENERATOR ;' '

S - y—— g . e it e ey e e e e



Eed
-




_ . Log Number
wd
BN AL'LIED WASTE SERVlQE% INC.
—~ 2163 MERRICK AVE., MERRICK, NY 11566 e TEL: 1 800-969-BFHT AX: 516~ 867-6480
[
NON-HAZARPOUS MATERIAL MANIFEST
- GENERATOR
Generator Name ="+ 74 Dk #7 Mﬂ-' Shipping Location el "-"747' z
= S LAY ;( | P A L fme
Address -~ & el A }' Address 7 7~ ¢ i ';ﬂ“ !
e K N 7 /ti/,’f’
- 7
Phone No. _ Phone No.
- Codes |Gross Weight
Description pf Material. o e
Approval C S T R [ 1. A4 -
Number IS A G S A Tare Weight Net Weight (Tons)
- .
. ,-* o S b ‘ T [3 3\7 gg_' ,? g
e e S Net Weight v
- _
RT3
| hereby certify that the above named materlal doés not contain free liquid as defined by 42 CFR Part 260.10 or
== any applicable state law, is not a hazardous waste as defined by 40 CFR Part 261 or any applicable state law,
is not a DOT hazardous substance as defined by 49 CFR Part 172 or any applicable state law, has been fully
and accurately described above, classifled, packaged and is in proper condition for transportation according to
= applicable regulations. S
W ,:‘.'ﬂ"-"’ o
Generator Authorized Agent Name Signature Shipment.Date
- ¢
TRANSPORTER ) \ _
. - \¢ Yo
7 < : : . SN
- Transporter Name l‘ - A/) T~ Driver Name (Print) et AN o
W ;‘/;.-?ﬁl-'! ,.J. 1'\ P ‘L. : :(:_'._' <
Address__ ..~ ~ ”{ T Vehrcle License No./State £~ 1 L ~
S e S / ey
- T ‘ r\‘;y“)"‘?; if - j LA Truck Number ( f/ < % .
Py ) “ ' &
State Permit # T ‘ : ; !
= | hereby certify that the above named material was | hereby certify that the above named material was
picked up at the generator site listed above. delivered without |nC|dent to the destination listed below.
o '(“‘i i, {,.- e - .
e / P o7 2
Driver Sif;nature Shipment Date  Driver Srgnatur Delivery Date
- S . DESTINATION |
g TN Y ,
Site Name - 'Mj - AR O {7 i / Phéne No.
i TR 4 - vl ‘:s‘/}” / ' 27 A‘;J .’;"
- Address -~ vt o0 e B T ‘;‘I State Permit # ‘f,wa LA 4 &
| hereby certify that the above named material has been accepted and to the best of my knowledge the foregoing
o IS true and accurate
(g | (o oy
( 4(1 I ”C’MW) ’_,’/r/ L)/J,«f’;{ ?)"(7(" 7’,.),,?
w Name of Authorized Agent ’ Signature "Reteipt Date

o e "P‘

CONTRACTOR



i,
* '\\
\

/

N

~ |tog Number

¢ ALLIED WASTE SERVICES, INC. -

2163 MERRICK AVE. MERRICK, NY 11866 o TEL: 1-800-969-DIRT « FAX: 516-867-6480
NON- HAZARDOUS MATERIAL MANIFEST

GENERATOR

Generator Name -+ ,/’JJ‘ Q/ﬁﬁ ’é/ ‘f“ fé{—é Shipping Location g/QM z
Addrességf’ L oL, C/Z?;,V)Z/ 6&/’6 Address 2 /-6 é/yCA /Z/Cj

dveel U&(;,Ké/k/}/ F e ,(/{)/

Phone No. Phone No.

4
H

Codes Gross Weight
Description of Material
m”rﬁ%ﬁ' Lol ha2e rciw 4 ﬂ; /“0/ Tare Weight Net Weight (Tons)
Sl <, L,M/(/@ M/V*Mz b Sol
D720 v _f,‘y/, Ao A //E;g Net Weight
\aeh LT s

| hereby certify that the above named material does not contain. free liquid as defined by 40 CFR Part 260.10 or
any applicable state law, is not a hazardous waste as defined by 40 CFR Part 261 or any applicable state law,
is not a DOT hazardous substance as defined by 49 CFR Part 172 or any applicable state law, has been-fully
and accurately described above, classlﬂed p ‘and Is in proper condItIon for transpcrtation accordlng to

applicable regulations. ' . :

Generator Authorized Agént Name N Slgnature
; TRANSPORTFH P
Transpor‘ter Name m m /.4 A)C . Bﬁver Name (Print). ; A
Y /2’\/’06
Address_ 5 &/ L& Z . Vehlcle License No /State.:;.' H

U0 < ér‘@/‘:)‘i" /L) ~ 0 WTruck Number 4
State Permit # /U \) C/j-&/ﬂ

| hereby certify that the above named material was I hereby certify that the above naméd material was
picked up; at the generator site listed above.

<)

™~

Driver. i nature | Shlpment Date Dellvery Date
Vv / o I?E; /%TION .

Site Name'™2/ €442 ZAX/A O r / Phone No.

Address?f,;)é f;/ : 6/jz" 5 Z )/‘ / : State Permit # 25’/ 5}‘52&

| hereby certify that the above named material has been accepted and to the best of my knowledge the foregomg
is true and accurate.

Name of Authorized Agent Signature Receipt Date
GENERATOR

e
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‘ " el M
o S e M Log Number

2163 MERRICK AVE., MERRICK, NY 11566 « TEL: 1-800-965-DIFT '+ FAX: 516-867-6480
NON-HAZARDOUS MATERIAL MANIFEST

GENERATOR _
Generator Name CDT s /\ C,l.e Shipping Location Sowt i
Address :v JS /\)mz Uw‘ 2 S Bl address S1- /L Y Th BN
Phone No.. Phone No. '
Codes |Gross Weight
Description, 9( Matenal , : e
Approval 67/3 ‘ ‘8 L/
Number - 4Y) 0/’\) /} / AR Tare Weight Net Weight (Tons)
- a‘/‘ / CO/\) { - QDC»! ﬂ[\’ Pn i /Qr ?/ 3 ‘)/ O 3
D{( J/ {or RF Lyﬁ Net Weight
31.03

| hereby certify that the above named material does not contain free liquid as defined by 4) CFR Part 260.10 or
any applicable state law, is not a hazardous waste as defined by 40 CFR Part 261 or any applicable state law,
is not a DOT hazardous substance as defined by 49 CFR Part 172 or any applicable state law, has been fully’
and accurately described above, classified, packaged and Is: In proper condition for transportation accordlﬁg to

applicable regulatlons / , . , _

T e e | ,/ T U S

Generator Authorlzed Agent Name Signature Shipmenit Date
TRANSPORTER /)

4 ¥
AA#,J'-“,"- o g S S o~ v Y I
Transporter Name MRS E S pIe “-/fi-f’"? (2] S 7ABiiver Name (Print) (7'-< e 1 ‘% A‘)S g
S pIER) STEE ®T

- - P = R S W
Address_ . Sp- / LR Y Vehicle License No./State SE Bl /
L e : — “’l (/" i " -
R A - ij £ AN L ':”/? = Truck Number 7/ > :
State Permit # / % 5 S :
I hereby certify that the aboye named material was | hereby certify ,tpat the abiove named material was
picked up at the génerator/eitef,tisted above. delivered wntho’ut mmde to the destination listed below.
i J i A / 4 -~
- Fa4 7/ / -
L L ( ‘ /v d - / et /}_'- .
:{ o < ") // a 3 ,lf: 5 ia .-;' . ( )/-- -~ ,,/‘_.,(’\
Driver Signature Shlpment Date  Driver Slgnature ST ' / Delivery Date

Site Name/ A‘ HAnd Z’ /ﬂ/K 7// /)[ /fs/ﬂ?TIONPJPhone No.
. S / jT // f7/9\ f/d State Permit # _. )(/) /,dZJ

| hereby certify that the above named material has been accepted and to the best of my knowledge the foregoing
is tr ﬂe and accurate

Address .-

. - - ->
. \?{(/’C( ,L/ fr V\0> . yé;w— 'E:; 7@?
Name of Aﬁthonzed Agent - Slgnature Receipt Date

CONTRACTOR

~ h -
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i . ' ) L ‘L e _

...é";:",-;/y b : . T o
= ¥ ‘ ‘ ' © % [log NumBers; .
- £ ALLIED WASTE SERVIf‘ S, INC ,=-
v 2163 MERRICK AVE., MERRICK, NY 11566 . TEL: 1-800- 969" DWRT”?AX 516-867-6480 :
T-™ - 'NON-HAZARDOUS MATERIAL MANIFEST |
. - ‘ S b
- : - GENERATOR 1
_ Generator Name C‘D‘L CD S’ /\ C 1- a - Shipping Location S(ﬂM‘DT
: ™ Address S ;5 /\)Q‘Z—"}/\ﬁﬂ/\) BI("( Address AU~ A %/Z//}\ R‘f\
_GRerT peef oy v Le, AL
Phone No. * Phone No:_
. : . " Codes |Gross Weight _
- | : Description of Material ~~ ~ & A
_ \ANqu:':l%vearl /\jo‘/di" /7/ AR - _ _Tare Weight . Net Weight (Tons)
TOZAC ] LT (sl
>c°57/ Chr K{CW Net Weight —— R

| hereby certify that the above named material does not contaln free liquld as defined by 40 ,CFR P‘art 260 10 or
= any applicable state law, Is not a hazardous waste ‘as defined by 40 CFR Part 261 or any applicable state law,
: : not a DdI Nhazardqhs substance as{ie;ined by 49 CFR:Part 17

2.0r agyﬁappllc,able state law has"been fully
.accurdtely: ]bed;ébdw,rgelig iflei . cf and ,rmndiﬂon‘-‘ »x :
applic ble- regulaﬂ?)rie“ P ’ v i S

anspojtall _.,n_fes'z%g:dl!!? to .
T%mj;&-\ ( < e g {

- “Gener&tor Authorized Agent Name
- ,'-_’:‘ Bt e _J X

W . _TRANSPORTER / 3,
- Transporter NameM 4&{#5 £ I"'l/"‘lfﬂ /’4 ;::-P‘brlver Name (Print) - W’US

A5 p 1Py STRE L
Address ; S rS}f ONP/ ! * Vehicle License No./State ﬂﬁ: 8/2—7D

. - A)(}OI%K &Jﬂfﬁ%?é/ ‘ Truck Number 7[5'“
' State Permit # JJ/(A/%'? ‘Aa

== | hereby certify tfy the
picked up at the/

327@

Shlpment Date

| hereby certify that the a QVe nam‘:'e’c material V\ras
i }dc( to the destination listed below.

nerator/site listed above. |
B Et(i// 3/7/ L//V Shof>

 Driver Signatire S}‘ﬁpment Date - Driver Srgnature y / Dehv’ery Date -

- ane{ i EAR] [ﬁ - ),,Dfe/ psTop Jphm .
"f Address j{?&/ S, é/ ST 57” rV/QJ /D da State Permit # K?O l 22()

T
_ I hereby certify that the above named material has been accepted and to the best of my knowledqe ‘the fcregomg
--wm s true and accurate. :

oVe named material was - -4.-;,,

L

oy : r _ .- iy B ERZ :
- Name of Authorlzed Agent - B T B : Srgnature e Recerpt Date ,.)

L p o EENEROR T e Tl

B 2 - T e
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/“\,A\ Log Numbar

( U ALLIED WASTE SERVIGE =SZINC.

2163 MERRICK AVE., MERRICK, NY 11566 e TEL: 1-800- 969,6? RT.8EAX: 516-867-6480
NON-HAZARDOUS MA’ rERIAL MANIFEST

- GENERATOR
' T TS N, , Him!
Generator Name ... ‘L,! ,} el it L ; %L shipping Location > Hf
- g . /"i; . } g o s o
Address_ 2> = Pt Address < ) c D)
,~ el L e p
-
Phone No. Phone No.
- Codes |Gross Weight
Descriptioniof Material : C IR
Approval || p oy AT ARDGUS  PETRDI -
- Number Byors KDous  VETROL Tare Weight Net Weight (Tons)
Lo Lo iy isd AT E SO ;L. ;
5"’/’ .hum.:r\ ,_t . }R‘/O 3303;
DE s 7TifD ot - Net Weight ;
- . o |
N RERINL 33,073

| hereby certify that the above named material does not contaln free liquid as defined by 4) CFR Part 260.10 or
= any applicable state law, Is not a hazardous waste as defined by 40 CFR Part 261 or any applicable state law,

is not a DOT hazardous substance as defined by 49 CFR Part 172 or any applicable state law; has been fully

and accurately described above, classlfled packaged and Is in propet condition for transportation according to
= applicable regulations. .

K ; 5 ‘}/’;_;’;'_",'\“'_.4‘_\ ) ey - - .
Sl 5o 207
Generator Authorized Agent Name 7 Signature Shipment Date
- .
TRANSPORTER

w  Transporter Name [Phpoersica [Miarg @t~ € Driver Name (Print) " Jatind A ‘E;i Pt
Address_ o 1 Migan 57 . ST ] Vehicle License No./State_ 10 5 C 6h.J j,-"{ AL

- iy DRIOCE, AT Truck Number /A '

— P Eam : L
State Permit # f\;’ / ‘_‘.‘/J :ff/ : : o :

w= | hereby certify that the above named material was | hereby certify that the above nanied material was
picked up at the generator site listed above. delivered without incident to the destmatlon listed below.

- ; | - /' —_ -
;M_,.,* Cy *:rj “ -G8 Q(ZQ k»} ;«9_7‘-@3
Dnver Slgnature / Shlpment Date ﬁ Signature .~ Delivery Date

- DESTIN IoN s /

Site Name ', £%ips  Eaprn  OF FPHiADELPHIA { Phone No.

] 7 4\, ],"«!} S VL I & ) - i} '} . ‘:5 {7 j ;\ '

Address _ Stlit 5 it T PHILADL L PR, EH . State Permit # STl

. I hereby certify that the above named material has been accepted and to the best of my knowledge the foregoing
== is true and accurate.

-/ \ // . e f.’,
oG C | iompg L S Q707
- Name of Authonzed Agent Signaturé Receipt Date
CONTRACTOR “




-! L

Log Numbet

(j 7 ALLIED WASTE SERVICES INC.

2163 MERRICK AVE., MERRICK, NY 11566  TEL: 1 800-969 DIRTﬁ_gAX 516- 867-6480

NON-HAZARDOUS MATERIAL MANIFEST
- ; GENERATOR
Generator Name C Di Q\ST LAl J &QC Shipping Location 5 ’4 ml;
- ‘Address 595 NoRTugen  BLub Addr.ess Q} . HQ .é/(f o RD
GRear Neck , ALY. L e, WY
Phone No. | 4 Phonle No.
- Codes " |Gross Weight
Description of Material
A |
Npuprrrft’)vear Nory  HAZARDOUS PF‘(ROL Tare Weight Net Weight (Tons)
- . .
y ConTam WATED  SOIL
DesTioEd for 0 - Net Weight
RecvtuiNe

| hereby certify that the above named material does not contain free liquid as defined by 40 CFR PPart 260.10 or x
s any applicable state law, is not a hazardous waste as defined by 40 CFR Part 261 or any applicable stqte law,
is not a DOT hazardous substance as deflned by 49 CFR Part 172 or any applicable state law, has been fully
and accurately described aboVve, clas)sly i Pa age ahd ls in prgp‘%r condltlon for tranSp.ortatIonw accordlng to

- 8pplicable regéalations. “ s e F L7
S R X
Generator Authorized Agent Name  / Signature % Shipment Date
- | TRANSPORTER
Transporter Name Mpocesex Marpeias To C<Driver Name :(Print)_'"JolJ/\J A. R WoR7r IR .
Address 295 Magn s7.  SVITE ] :Vehicle License No./State_ AD 303 ,/ S e IR
- (L Joobre; Dé—E /U 7. : Truck Number 751 4
State Permit # )\) j gf X ‘
= | hereby certify that the above named material was . | hereby certify that the above named material was
picked up at the generator site listed above. + delivered without incident to the destination listed below.
g
(ol (0 X g5ty 3-99-03
Dyiver Signature [ Shipment Date - Driver Signature Delivery Date
- ' DESTINATION

Site Name(L Ean Eapta OF  PHILADELDHIA CSR Qhone No.
* Address 3201 5 6 s7 pHILADELPHJF! M State Permit# . 3(‘” &30

! hereby certify that the above named material has been accepted and to the best of my knowledge the foregoing
= s true. and accurate.

" Name of Authorized Agent ‘ s ‘ Sign'ature' & ﬁeceipt Date
S ' ' GENERATOR '

o N - ©



N




AN

e e , s g T e e e e T e e b e i s e e e

W ji * : Log Numbet

A[T.IED WASTE SERVJGES,JNC.%

2163 MERRICK AVE, MERRICK, NY 11566  TEL: 1-800-969-DIFT FAX’516 867-6480
NCN- H‘AZARDOUS MATERIAL MANIFEST

P

GENERATOR
Generator Name CDI dlst LIc, LLC Shipping Location Sen vt
Address. 525 Morfiean Blvd Address _Af ~1& 9% #4 Road
Greot Meck , MY LIC NY
Phone No. Phone No. _ .
Codes |Gross Weight
Description: of Material
Approval ) L cn v rdowS deo | Z’/ y 7
Number Mon MGl vdow ,7{_, © Tare We|ght Net Weight (Tons)
| J ot ec prr} , " | -
Condo i naded /2 §Y 533,33’
; - Net Weight
Pesdined For weyclng
23.3%

| hereby certify that the above named material does not contain free Ilquid as defined by 40 CFR PPart 260.10 or
any applicable state law, is not a hazardous waste as defined by 40 CFR Part 261 or any applicable state law,
is not a DOT hazardous substance as defined by 49 CFR Part 172 or any applicable state law, has been fully
and accurately described above, classlfled, packmed and is In Pproper conditlon for transportation according to

appiicabie regulations. T ‘/ s
Generator Authorized Agent Name Signature Shipment Date
TRANSPORTER
, : : /
Transporter Name_ M dolle g » Mo + Driver Name (Print) A CIONWE

Address__ 2« 5 poain 5 k < e _Pne Vehicle License No./State A & foo M

WendbriCole (1J3 03096 Truck Number 312 % N
State Permit# _ M T 45 %
I hereby certify that the above named material was I hereby certify that the above namied material was
picked up at the generator site listed above. delivered without incident to the destination listed below.
/ .

P et g @'73/91/0‘3 ;'»Jzuk_(;lct"‘\o 3 /Q;'/O:’

Dnver Slgnature Shipment Date  Driver Signature Delivery Date
DESTINATION

Site Name { ./ ¢.n i f"c- ih o 4 ﬁ!‘n e J,{JA ‘G (51‘?/’)3hone No.

Address 3 R0t 5.4 1sé . 54iff._t:;”~ p/'\;/mole.lg)ua State.Permit#L Ho QI

I hereby certify that the above named méterial has been accepted and to the best of my knowlecge the foregoing
is true and accurate. -

P N
£

| + <
_,_«‘/’5'/.; /D /

; g S Jal
Namé-of Authorized Agent 77/ Bignatlire-=Z<" Receipt Date
/" CONTRACTOR
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5

Log Number

ALLIED WASTE SERVICES INC

2163 MERRICK AVE., MERRICK, NY 11566 o TEL: 1-800-969-DIRT o FAX>516: B67-6480
NON-HAZARDOUS MATERIAL MA_NIFEST

GENERATOR

Generator Name (DY lgy LT .l Shipping Location Sonnal

Address__§ ) 5 y%%kziﬂ Alvd : Address 21’ - (£ YY 44 Read
Coreat Meck MY ' LIC NY

Phone No. ' __ Phone No.
' Codes |Gross Weight

Description of Material

Approval : : .
N?ﬁnber MNon haiardows p{;lm / Tare Weight Net Weight (Tons)
Contaminaded Soid ||
' Net Weight

56.5 lined FLor vecychna

I hereby certify that the above named material does not contaln free Ilquld as defined by 40 CFR Part 260 10 or
any applicable state law, is not a hazardous waste as defined by 40 CFR Part 261 or any applicable state law,
is not a DOT hazardous substance as defined by 49 CFR: Part 172 or any applicable s;ale» law, has been fully
and accurately descri;ed above, classlﬂed packa d : dfl n proper-condition for traqspmrtatlona accordlng to .-
appllcable regulation / ;

Generator Authorized Agent Name * e J S.hlpmennt Date
. '-’_j' . i : .
Transporter Name _M, ddle o o Mo + Driver Name (Print). L A CID NG
. A 4 .

Address_ 04§ _Ma,n s+ ___swite ue Vehicle License NosState_ AG (00 &)

Wee lbricde 33 03098  Truck Number '-}‘Qﬁ? \
State Permit# __ M T 4 ¢ 9 | ' |

I hereby certify that the above named material was | hereby certify that the above naméd materiqa‘i was
picked up at the generator site listed above. delivered without incident to the destination listed below.

) ) j - /
_a/a-lA.QiLCL,W@ 23 LQJ/OB’ AA QMO o3 4 09-/0.3
Briver Signature Shipment Date Dnver Signature Delivery Date

DES’ I'INATION

Site Name (. {¢ o i ég dé Q Eétlaa} dpbio IiﬁﬁhoneNo
Address 3 9pnl & £1s+ jJre,c:L Ph, /qole/#ALg_StatePermlt# SX-X N NYe

| hereby certify that the above named material has been accepted and to the best of my knowledje the foregoing
is true and accurate. ' : '

Name of Authorized Agent : ?Siéﬁétﬂre ' Receipt Date

. | GENERATOR | "



DISPOSAL MANIFEST
WATER GENERATED DURING RW-1 DEVELOPMENT



NON-HAZARDS 1. Generator's US EPA ID No. Manifest Doc. No.

zreet | 601461

WASTE MANIFEST AL meT - - - - - - |Bp1803 | °
A 3. Generator's Name and Mailing Address v 2.6 '
aj 3te yyee Somg
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15. Special Handling Instructions and Additional Information

“AMERICAN ENVIRONMENTAL ASSESSMENT CORP”
EMERGENCY NUMBER: 631-586-2000
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