
Laurel 
ENVIRONMENTAL 
ASSOCIATES, LTD. 

September 9, 2004 

Ms. Tara King 
NY SD EC 
Division of Environmental Remediation 
Remedial Bureau A 
625 Broadway, 1 1th Floor 
Albany, NY 12233-70 15 

Re: Addendum to the August 28, 2002 (revised January 7, 2003) Workplan for Villa Cleaners, 
1885-1899 Deer Park Ave., Deer Park., New York 
Order on Consent# Wl-00996-04-04. 
Site Code# 1-52-188 
Laurel Reference Number: 03-230. 

Dear Ms. King: 

This addendum to the Voluntary Cleanup Investigation Workplan completed by Fenley & Nicol dated, 

August 28, 2002 and revised January 7, 2003 serves as the Remedial Investigation Workplan as 

required by the Order on Consent with an effective date of June 16, 2004. 

The underlying groundwater at the site is impacted with tetrachloroethene (PCE) and its daughter 

products from prior discharge of same into on-site sanitary leaching pools. Sediments from the 

structures have been properly remediated with confirmatory endpoint samples, under the supervision of 

the Suffolk County Department of Health Services. 

To effectively delineate the plume of impacted groundwater in a most expeditious and cost efficient 

manner, LEA proposes the following adjustments to the F & N Workplan: 
f ·� ' 

1. All groundwater and soil laboratory analysis will utilize Using Method 624/8260 for 

volatile organic compounds, NYS Category B. No additional parameters will be analyzed. 

2. Soil-gas samples will be collected at six locations. One through the slab Villa Cleaner's 

building (samples collected at ten feet and five feet below grade) one through the parking 

lot near the High School property line (samples collected at ten and five feet below grade) 

and one within the source area (sample collected at 16 feet below grade). Soil-gas samples 

will be collected from three additional locations along the west side of the commercial 

buildings in the parking lot, at five feet below grade where building on slab and at ten feet 

below grade where building has a basement. Soil-gas samples will be collected using Suma 

canisters and analyzed for VOCs using USEPA Method T0-14115. 
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3. All temporary and permanent wells will be installed using a GeoProbe® using direct push 

technology, thereby eliminating drumming and disposal of drill cuttings. 

4. Groundwater cluster wells are prone to cross contamination from various points within the 

vertical dimension; therefore no cluster wells will be installed. 

5. One soil boring will be advanced two feet into the soil/water interface, at continuous four­

foot intervals, at a location between leaching pools RM-2, RM-3, and RM-4. Each four 

foot interval will be field screen using a Photoionization Detector (PID) equipped with an 

11. 7 e V bulb. Any sample with a PID reading of greater than 10 parts per million (ppm) 

will be submitted for confirmatory analysis using Method 8260 for volatile organic 

compounds. If none of samples exhibit signs of contamination, the deepest sample (16 to 

18 feet below grade) will be analyzed. 

6. Groundwater samples will be collected from seven pre-determined and approved locations 

to a maximum depth of 70 feet below grade, hydraulically down-gradient from the source 

area. Three samples from varying depths will be collected from each well location; shallow 

{soil/water interface), mid-zone (approximately 34 to 36 feet below grade) and in the 

deeper zone {68 to 70 feet below grade). 

7. A qualitative exposure assessment will be completed for both on-site and off-site receptors. 

No off-site data will be collected. 

Standard Operating Procedures: 

a. All sampling equipment, not considered disposable will be decontaminated using Alconox, 
a laboratory grade detergent, and rinsed with water before and after each use to ensure that 

cross-contamination of samples is eliminated. 

b. All groundwater samples will be collected from the predetermined locations, using a 

vehicle-mounted, hydraulically driven GeoProbe®, a direct push technology. This system 

involves driving a GeoProbe® screen point sampler into the subsurface. The stainless steel 

screen remains retracted within the probe rods until it is driven to the desired sampling 

depth. The screen is held in place by an expendable point fitted with a watertight "O" ring. 

Once the desired depth is reached, the probe assembly is retracted and chase rods are then 

inserted down the inside of the probe rod to push the screen out of the protective sheath into 

the resulting void. The rod is then allowed to fill with formation water. After the screen 

has been exposed, an unused, clean section of 3/8" polyethylene tubing is fitted with a 

stainless steel check valve and inserted down the probe rod to the desired sampling depth. 

The poly tubing is then oscillated up and down to drive a column of water to the surface. 

Alternatively, purging will be completed with a peristaltic pump. 

c. All groundwater samples will be collected after purging the temporary wells, pumped using 

a check valve and ball system directly into appropriate laboratory containers and stored on 

ice. Alternatively, sampling will be completed with a peristaltic pump. The samples will 

be delivered, under strict chain of custody procedures to a NYSDOH approved laboratory 

and analyzed using USEPA Method 8260 for volatile organic compounds. 



d. By utilizing direct push technology, air monitoring of the work zone should not be 

necessary as elevated levels of VOCs in the atmosphere are not anticipated during on-site 

activities. However, the presence of VOCs will be evaluated using a PID equipped with a 

11.7 eV bulb. Air monitoring for VOCs will monitored at the downwind perimeter of the 

work area on a continuous basis. If total VOC vapor levels exceed 5 parts per million 

(ppm) above background, work will be halted and the actions contained in the Vapor 

Emission Response Plan followed. Particulate will be monitored upwind, downwind, and 

within the work are. If downwind concentrations exceed 150 micrograms per cubic meter 

over that of the upwind concentrations, action will be taken to reduce particulates. Prior to 

undertaking field activities, LEA will complete monitoring of air quality at the site. After 

the completion of the air monitoring survey and the assessment of air quality indicates 

work can proceed in Level D personnel protection, the investigation will continue. During 

all sampling and drilling operations, LEA personnel will monitor the working area, i.e. 

within the area of the drill rig, using the MicroTip1m, HNUtm and/or MSA 2611m (or 

equivalent) to ensure that air quality within the working area does not pose a hazard. If the 

air monitoring indicates a hazard, the area will be immediately evacuated. 

e. The scope of work establishes the minimum level of personnel protection. Additional 

measures will be implemented if necessary to protect personnel involved in the work and 

the public at large. 

f. Conditions at the site are not expected to warrant either Level B or Level C protection 

during the investigation based on known site conditions. Regardless, all workers present on 

site will be familiar with proper protection procedures. 

g. Given the nature of this investigation, as well as the nature of the contaminants which have 

the potential of being on-site, there is very little, if any, potential of the surrounding 

community being negatively impacted by activities which will be conducted during this 

investigation. However, Laurel Environmental Associates, Ltd. will take every possible 

step to avoid any type of negative impact. 

h. Drill cuttings, if generated, that exhibit no obvious sign of contamination will be placed 

under plastic tarps after being screened with a Photoionization Detector to determine the 

presence of organic contamination. Drill Cuttings that appear to be contaminated, 

discolored, chemical odor etc., will be stored on-site in 55-gallon drums. If an emergency 

occurs during the investigation, which in any event may impact the surrounding 

community, all appropriate emergency resources listed under the Emergency Contingency 

Plan will be immediately notified. 



Should you have any questions, or if I may be of further service, please do not hesitate to contact me. 

Attachments: Proposed Sampling Location Diagram 

Appendix A: Previous RI Workplan and documentation 

cc: Mr. John Gennaro, w/o Appendix A 
Mr. John Soderberg, P.E., Esq, w/o Appendix A 
NYSDOH, Gary Litwin (2 copies) 
NYSDEC, Guy Bobersky 
NYSDEC, AlaJi M. Tamuno 
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"SOLUTIONS AT WORK"<& 

445 Brook Avenue, Deer Park, NY 11729 (631} 586-4900 • NYC (718) 204-4993 

Revised Voluntary Cleanup 
Investigation Work Plan 

V-00335-1 
Villa Cleaners 

1899 Deer Park Avenue 
Deer Park, New York 

Prepared For: New York State Department of 
Environmental Conservation 
Bureau of Eastern Remedial Action 
Division of Environmental Remediation 
625 Broadway 
Albany, New York 12233-7015 

Attention: Kevin Carpenter, P.E. 
Senior Environmental Engineer 

Prepared By: Fenley and Nicol Environmental, Inc. 
445 Brook Avenue 
Deer Park, NY 11729 
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FAX (631) 586-4920 
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Revised Voluntary deanup Investigation Work Plan 
NYSDEC Site # V-00335-1 
Deer Park, New York 

1.0 INTRODUCTION 

January 7, 2003 
F&:N Job No. 0201927 

Pagel 

Fenley and Nicol Environmental, Inc. (F&N) has been retained to prepare 

a Voluntary Oeanup fuvestigation Work Plan for the property located at 1899 

Deer Park Avenue in Deer Park, New York (hereinafter referred to as "the 
property" or the ,,site"). 

The purpose of the fuvestigation Work Plan (IWP) is to provide a scope of 

work for the subsurface investigation of the property :to the New York State 

Department of Environmental Conservation (NYSDEC or Department). The 

scope of work for the IWP is based upon a March 29, 2000 correspondence from 

the NYSDEC and an April 24, 2000 meeting between representatives of F&N, the 

NYSDEC at the property, and the July 12, 2001 letter from the NYSDEC 

The IWP Report dated August 28, 2002 was submitted to the NYSDEC 

and the New York State Department of Health (NYSDOH) for review and 

comments. A list of deficiencies based on the IWP Report dateci November 20, 

2002 was received from the NYSDEC and NYSDOH. This report is intended to 

address the deficiencies and a copy will be resubmitted to the NYSDEC and the 

NYSDOH for their review and comments. 

1.1 Site Description 

-------- ___ -l'he-SUhjed---JlXO-perl)L-.consists-Of-a-.-bsto.:ry-multi...tena.nt-commercial-------­

building, which was built in 1965. Villa Oeaners is located in the northern 

portion of the building and has been historically operated as a dry cleaners from 

the 1960s. The property is located along the east side of Deer Park A venue. An 

asphalt parking area is located in the western and southern portions of the 

property. There are five (5) sanitary leaching pool structures located at the 

� 
Fenley & N/cal 
Environmental Inc:! 
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western portion of the property and are designated as RM-1 through RM-5. 

Cesspools CP-1 through CP-4 are located along the western portion of the 

building. Cesspool CP-5 is located northeast of the subject property. A total of 

eight (8) storm drains and three (3) septic tanks are located at the site. The septic 

tanks have been designated as S-1 through S-3. According to information 

received from the client, Mr. John Gennaro, the building is not connected to the 

public sanitary sewer system. The building utilizes the onsite septic tanks and 

sanitary leaching pools for its sanitary purposes. 

The vicinity of the property consists of industrial .and commercial 

properties. The Long Island Railroad is located to the north of the property on a 

berm approximately twelve (12) feet above the property grade.. The adjacent 

properties to the south consist of a 1-story commercial establishment and an 

asphalt parking lot for another 1-story commercial establishment, followed by 

the front lawn of a public school administration building. 

Figure 1 provides a Site Location Map. 

Figure 2 provides a Site Plan. 

2.0 SITE HlsTORY 

During a routine inspection of the property on May 5, 1997, the Suffolk 

· ·---------Gennty:-Departmen.t-.o.f-Health Services (SCDHS) obtained sediment sa�les _________ . 

from the five- (5) on-site sanitary leaching pools. Four (4) of these samples were 

found to contain elevated levels of volatile organic compounds (VOCs). Another 

consultant later removed the sediment from the on-site sanitary leaching pools 

during October 1997. According to the consultant's report, approximately 18,000 

gallons of liquid was disposed of and approximately 12 to 15 cubic yards of 

_((JN) 
Fenley & Nicol 
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The end point samples from each 

structure were found to contain no levels of VOCs at concentrations exceeding 

SCDHS standards. Currently, the structures are active and are still in use. 

Appendix A provides copies of previous environmental 

reports. 

The consultant also performed a· groundwater sampling exercise 

associated with the cleanout of the structures. The results of the . groundwater 

sampling, identified chlorinated solvents in the groundwater beneath the site. 

F&N installed three (3) monitoring wells and one (1) cluster well during 

1998. This workwas performed under the guidance of the SCDHS. Monitoring 

well MW-1 was installed in the northwest portion of the site. Monitoring well 

MW-2 was installed in the northeast portion of the site. Monitoring well MW-3 

was installed in the south central portion of the site and cluster well CW-1 was 

installed to the southeast of sanitary pool RM-2. Each monitoring well is 

screened at the water table, which is located at approximately sixteen (16) feet 

below ground surface (bgs). The cluster well is screened at two (2) foot intervals 

from the depths of 20 to 22 feet, 40 to 42 feet, 60 to 62 feet, 80 to 82 feet and 98 to 

100 feet bgs. 

---- �----� ----�------ - - -------- -- -------- -------� 
F&N performed a groundwater sampling event on June 16, 1998. During 

this exercise, the groundwater flow direction beneath the site was determined 

and groundwater samples were obtained from monitoring wells MW-1 through 

MW-3 and cluster well CW-1. The groundwater flow direction beneath the site 

was found to be toward the south-southwest. The results of the groundwater 

_((JN) 
Fenlpy &. Nicol 
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sampling event indicated that monitoring well MW-3 was found to contain 

elevated levels of Tetrachloroethene (PCE), Trichloroethene (TCE) and cis-1,2-

Dichloroethene (cis-1,2-DCE). The cluster well at the water table was found to 

contain trace levels of PCE. The cluster well from 40 feet and 60 feet were found 

to contain trace levels of cis-1,2-DCE. 

F&N submitted a remedial plan to the SCDHS on December 17, 1998. 

This remedial plan outlined the remediation of the chlorinated solvents in 

groundwater through the injection of Hydrogen-Releasing Compounds (HRCs). 

The SCDHS responded to the remedial plan by requesting that the horizontal 

and vertical extent of the chlorinated solvents identified in MW-3 be further 

defined. 

F&N installed and sampled three (3) temporary groundwater sampling 

points in the vicinity of monitoring well MW-3 during October 1999. The results 

of this investigation identified PCE and its degradation products at the water 

table and below the water table along the southern property boundary, with the 

highest concentration being detected on the western side of the property. This 

ground water investigation was not able to delineate. the horizontal extent of the 

contamination and therefore not establish the vertical profile. 

Long Island consists of a wedge-shaped mass of unconsolidated deposits 

that overlie ancient basement rock. The thickness of these deposits ranges from 

approximately 100 feet on the Island's north shore, to approximately 2,000 feet in 

some portions of the south shore. These deposits contain groundwater that is the 

sole source of drinking water for the Island's residents. The 1990 U.S. census 

_(()Kl 
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combined population of 

The major landforms of Long Island of importance to the hydrologic 

system are the moraines and outwash plains, which originated from glacial 

activity. The moraines represent the farthest extent of the glacial advances and 

consists of till, which is a poorly sorted mixture of sand, silt clay, gravel and 

boulders. The till is poorly to moderately permeable in most areas. Outwash 

plains are located to the south of the moraines. The outwash plains were formed 

by the action of glacial meltwater streams, which eroded the headland material 

of the moraines and laid down deposits of well-sorted sands, silts and gravels. 

These outwash deposits are moderately to highly permeable. 

The Upper Glacial Aquifer is the uppermost hydrogeologic unit This 

aquifer encompasses the moraine and outwash deposits, in addition to some 

localized lacustrine, marine and reworked materials. A relatively high 

horizontal hydraulic conductivity and a low vertical hydraulic conductivity 

characterize the outwash plain portion of this unit Since the water table is 

situated in the Upper Glacial Aquifer, the water quality has been degraded in 

many areas due to industrial activities. 

The Magothy Formation directly underlies the Upper Glacial Aquifer in 
- ··----- �tlie · vicffiityorthe site. --nus-fcnnrattorr·i:s"creretm:eou:s-coasta}.;shelt-deposit;----. ·-----·· 

which consists principally of layers of sand and gravel with some interbedded 

clay. This formation ranges from poorly to highly permeable. A clay layer in 

some parts of Long Island confines the uppermost portion of the aquifer. The 

Magothy is Long Island's principal aquifer for public water supply. fu the 

vicinity of the site, the estimated depth to the top of the Magothy Formation is 

_fiN} 
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175 feet below ground surface (minus 100 feet mean sea level). The United 

States Environmental Protection Agency has classified the Long Island aquifer 

system as a sole source aquifer. 

The Raritan Formation is the deepest unit and rests directly above the 

bedrock units. This formation is comprised of a sand member (Lloyd Aquifer) 

and a clay member (Raritan Clay). The Lloyd Aquifer extends southward from 

Flushing Bay to the Atlantic Ocean. The thickness of the sand member increases 

toward the southeast and its upper surface ranges in depth from 200 to 800 feet 

below sea level (from northwest to southeast). In the vicinity of the site, the 

depth to the top of the Lloyd Aquifer is approximately 1,075 feet (minus 1,000 

feet mean sea level). The Raritan Clay acts as an aquitard confining the lower 

Lloyd aquifer between the clay and the underlying bedrock. 

The topographic elevation of the site is approximately 75 feet above sea 

level (USGS /% Minute Topographic Map/ Greenlawn.;, New York Quadrangle/ 

196/; Photorevised 1979). The depth to groundwater beneath the site is 

approximately '16 feet below ground surface. The gr(>undwater flow direction 

beneath the site, as determined from previous on-site investigations, is toward 

the south-southeast. 

4.0 ScOPE OF WORK 

·--··-·-···-····-----·---4 .. 1-Intr-od.-uGtion----------------·---·-�--- ---------·---·'------------ .... 

The scope of work described in this Voluntary Cleanup Investigation 

Work Plan has been prepared based upon the March 29, 2000 NYSDEC 

correspondence, the April 24, 2000 site meeting, the July 12, 2001 and November 

20, 2002 NYSDEC Letter to F&N. The scope of work for the investigation 

includes the performance of the following tasks: 

_(()k\) 
Fen(ey &. N1col 
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1. The delineation of the horizontal and vertical extent of 

chlorinated solvents in groundwater downgradient of 

monitoring well MW-3. 
2. The determination of the current on site groundwater quality in 

the vicinity of the former sanitary pools through the sampling 

of the monitoring wells and dust.er well. 

3. The investigation of soil quality in the vicinity of the previous 

discharge structures. 

4. The installation of a downgradient cluster well CW-2 following 

the receipt of laboratory analyticals . 

5. The installation of soil gas points at select locations along the 

building and downgradient of the site along the southern 

property boundary. 

6. Conduct an on and off-site qualitative exposuxe assessment 

7. The preparation of a Voluntary Oeanup Investigation .Report 

Tasks #1 will be accomp]jshed through the installation and sampling of 

groundwater Earthprobe borings. The Earthprobe borings will- be installed at. 

specific locations downgradient of the subject property utilizing direct-push 

technology. 

Task #2 will be accomplished through the collection of groundwater 

samples from the on-site groundwater monitoring wells and cluster well CW-1. 

The groundwater flow direction beneath the site will be confirmed. 

_[]NW) 
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Task #3 will be accomplished through the use of direct push technology. 

An Earthprobe will be utilized to collect soil samples on the westside of the 

former discharge structures. 

Task #4 will be performed at a point when all of the analytical results 

from the investigation have been received and evaluated. The well will be 

installed at a downgradient location for the purpose of monitoring the 

effectiveness of the selected remediation technique. 

Task #5 will be performed through the use of the direct-push method. An 

Earthprobe will be utilized to collect the soil gas samples at select locations along 

the building and along the southern property boundary at the downgradient 

portion of the site. 

Task #6 will be to conduct and on and off-site qualitative exposure 

assessment The exposure assessment will initially provide background . 

information pertaining to the site and the source area. Following this 

background information, each exposure pathway at the site will then be 

evaluated. 

Tasks #1 through #6 will be documented in Task #7 above, the Voluntary 

______________ .cJ.eamqLinyesijg�t:i,Q!l ReP-ol'!-_ ____ _ 
----·-----·� --�----·---------·�-------------�-·-· 

The NYSDEC Project Manager will be given a minimum of one-week 

notice before fieldwork begins. The on-site Department representative shall be 

offered split samples for all samples obtained. 

..!JN:) 
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The following sections provide the details of the scope of work. 

4.2 Earth.probe Groundwater Sampling 

F&N will be installing approximately seven (7) Earthprobe groundwater 

borings. One (1) Earthprobe groundwater boring, identified as GP-4, will be 

installed in the vicinity of the previous discharge structures, on-site. Six (6) 

Geoprobe groundwater borings, identified as GP-5
. 

through GP-10, will be 

installed to the south of monitoring well MW-3 . . One (1) point will be installed. 

in the back parking area behind Crazy Billy's liquor store the remaining five (5) 

will be installed along the eastern right of way of route 231 (Deer Park Avenue). 

Prior to the commencement of fieldwork, access will be arranged with the owner 

of the asphalt parking and the Town of Babylon where the fieldwork will be 

performed. 

Each direct push temporary groundwater point will be installed utilizing 

a Simco Earthprobe® 200 and will consist of a 4-foot long, % iJ:tch diameter 

stainless steel screen. The stainless steel screen has a screen width of 0.020 

inches and will be decontaminated between each sampling location. 

Figure 3 provides a Proposed Groundwater Sampling 

Location Diagram. 

In order to delineate the vertical extent of chlorinated solvents at each 

sampling location, the Earthprobe groundwater borings will be sampled from 

the bottom up. The initial sampling depth will be 66 to 70 feet Groundwater 

samples will then be obtained at ten (10) foot intervals .until the water table is 

encountered. The water table sample (16 to 20 feet) will be the final 

_(CJR) 
Fenley & Nicol 
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groundwater sample collected in each Earth.probe groundwater boring location. 

Each groundwater sample will be collected utilizing clean polyethylene tubing. 

Each Earthprobe temporary groundwater well will be purged of 

approximately five (5) well volumes utilizing a foot check valve and disposable 

polyethylene tubing. The purged groundwater will be placed in a 55-gallon 

DOT drum for later disposal. Representative groundwater samples will then be 

collected from each Earthprobe groundwater sampling point utilizing a low­

flow - minimal drawdown bladder pump. The location of each Earthprobe 

groundwater sampling point will be surveyed following its completion. 

4.3 On-site Groundwater Monitoring Well Sampling 

In order to establish the current onsite groundwater condition 

groundwater monitoring wells MW-1 through MW-3 will be monitored and 

sampled. In addition to the sampling of the monitoring wells the cluster well 

will be located and uncovered. If the well can be located and is in good 

condition it will also be sampled. A drawing of the existing cluster well is 

presented in one of the previous reports dated July 17. 

Each monitoring well and sampling port of the cluster well will be 

purged of approximately five (5) well volumes utilizing a foot check valve and 

disposable_po!ygthylene _tubing. The purged �undwater will be placed in
_
a

__________ _ __ _ 

55-gallon DOT drum for later disposal. Representative groundwater samples 

will then be collected from each groundwater monitoring well utilizing a new 

disposable polyethylene bailer. Groundwater samples will be collected from 

each sampling port of Ouster well CW-1 utilizing either disposable polyethylene 

hailers or a low flow - minimal drawdown bladder pump. 

__((jk) 
Fenley &. Nlc:CJI 
Envlranmenta/ 1nc:." 
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The potential for residual soil contamination in the source area will be 

investigated by installing a soil probe in the same location as temporary 

groundwater sampling well GP-4, located immediately adjacent to the exterior 

of the discharge siru.ctures. The soil sampling will consist of the collection of soil 

samples utilizing a two (2) foot long discrete soil sampler that will be driven 

down to the desired sampling depths then . opened. F&N anticipates the 

collection of four (4) core samples each two (2) feet in length over the depth 

intervals from 5-7 feet, 10-12 feet, 15-17 feet and 20-22 feet The soil samples will 

be collected and characterized in the field. A homogeneous porti6n of each core 

sample will be retained for laboratory analysis. To avoid cross contamination 

between samples each sample will be collected with an unused disposable 

acetate liner. All of the soil sampling components of the Earth.probe will be 

decontaminated between each sampling event 

4.5 Cluster Well Installation 

Based upon the sampling results from Geoprobe groundwater borings 

GP-5 through GP-10, cluster well CW-2 will be installed. The purpose of the 

cluster well is two-fold: to provide a permanent location -for the d.etemlination of 

downgradient groundwater quality over time and to serve as a sentry well for 

the remedial action. The specific location of cluster well CW-2 will be positioned 

__________ with the �12PEC Projec;!Manager. 
--��----· �------ ·- ------�--�-------�---�- ----�-- -----·--"' .. ···-

Ouster well CW-2 will consist of five (5) PVC monitoring wells and will 

be installed in a similar manner as the previous cluster well CW-1. Initially, a 

drill rig equipped with 6 5 / s-inch diameter hollow-stem augers will advance a 

boring to a depth of 100 feet At this depth a 2-inch diameter, 98 feet long 

� 
� & Nlcal Environmental Inc!". 
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section of solid PVC will be connected to a 2-foot section of 2-inch diameter 

screened PVC. The screened portions of the Polyethylene monitoring wells will 

be 0.020 inches. F&N anticipates placing the screens over the following depth 

intervals: 

• 95 to 100 feet 

• 75 to 80 feet 

• 55 to 60 feet 

• 35 to 40 feet 
• • 15 to 20 feet 

However, the result of the prior field investigation will determine the 

exact location of the screen. The screened section of each portion of the cluster ' ' 
well will be filled with #1 Morie Sand and the cluster well will be finished at 

grade with a flush-mounted manhole cover. 

An F&N geologist will be on-site during the installation and construction 

of the cluster well to create a boring log and well. construction log. . The soil 

cuttings ·wm be·· screened for ·the evidence of organic vapors utilizing a 

Photoionization Detector (PID). The PID has a minimum detection limit of 0.1 

parts per million. 

All soil cuttings will be placed in a 55-gallon drum and then sampled for 

waste disposal purposes. Following the completion of the construction of the 

cluster well, it will developed in accordance with NYSDEC protocols. The 

development water will be placed in a 55-gallon drum for later disposal. 

_(CJK) 
Fen�ey & Nicol 
Environmental inc!' 
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A soil gas survey will be conducted in the vicinity of the site to evaluate 

the potential impacts to indoor air quality. Soil gas points SG-1 through SG-3 

will be installed along the western portion of the building located on the subject 

property. Soil gas SG-4 through SG-6 will be installed along the southern 

property boundary. Each point will be installed at discrete intervals beginning 

at the top of the water table approximately at 14 feet then at 10 feet, and 5 feet 

below grade, utilizing a 1Y4 -inch diameter steel probe rod fitted with an 

expendable point system. Once the probe rod is advanced to the desired depth, 

the probe rod is then retracted slightly. A 3/4-inch diameter polyethylene tubing 

is then inserted through the probe rod to the desired depth. Each soil gas will 

then be collected utilizing a Gillian Personal Pump and collected onto a charcoal 

gas sampling tube. The soil gas sampling tubes will be placed in appropriate 

containers to be analyzed for VOCs. 

4.7 Qualitative Exposure Assessment 

A qualitative on and off-site exposure assessment will be conducted. The 

purpose of the exposure assessment (as culled from the NYSDEC Voluntary 

Cleanup Program Guide) is to qualitatively determine the route, .intensity, . 

frequency, and duration of actual or potential exposures of humans to chemicals. 

It also describes the nature and size of the population exposed to the 

·-----·-- ____ <;QJJ.taminati_on J:hat��!.es�t _C!.L or migra1:ffig from a site. The exposure 
�. , . 

--·-
·
---------�------�-·�---�-

assessment will initially provide background information pertaining to the site 

and the source area. The background information will consist of the history of 

the source area and the ensuing remedial efforts, the regional geology and 

hydrogeology and the chemical and physical properties and the fate and 

transport of the hydrocarbons in question. Following this background 

_.(SU_ 
Fen(ey &. N/Cal 
Environmental Inc! 
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information, each exposure pathway at the site will be evaluated. Finally, 

conclusions and recommendations will be provided based upon the results of 

the evaluation of each exposure pathway. 

4.8 Sample Collection/Equipment Decontamination 

In order to ensure that cross-contamination between samples does not 

occur, all probe rods and sampling equipment will be decontaminated using a 

regular pressure washer. The sampling equipment is then subjected to an 

Alconox solution for further cleaning and rinsed again with high-pressure 

washer. Only potable water is used during the decontamination procedures. 

All decontamination procedures will be performed in a segregated area 

from any area of installation. All wash and rinse fluids generated from the 

decontamination process will be contained and removed from the site and 

disposed of at a licensed waste disposal facility. 

Each groundwater sample obtained from the Earthprobe groundwater 

investigation, the monitoring wells and the cluster wells will be placed directly 

into pre-cleaned 40-milli.lite:r.(ml) vials. 

Each soil sample obtained form the Earthprobe soil investigation will be 

_ __________ J?li!..<;_�9. int9_<!_£!'_e-cl�i!..i:t:ed�:--�1:1-Ilce jar.!_ _______________________________
_

_
_____

_ 
. -·--··--·---·· ·-· 

In addition to the collection of the groundwater samples the following 

Quality Assurance/Quality Control QA/0!2 samples will be collected. One (1) 

field blank, one (1) trip blank, one (1) matrix spike and one (1) matrix spike 

_(CJN:) 
FenlE!!J &. Nicol 
Environmental lnc:!J 
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collected or each day's 

The sampling containers will be placed into a cooler filled with ice and 

their temperature maintained at 4 degrees Celsius. A supporting chain of 

custody will then be prepared and accompany the samples to Chemtech; a NYS 

ELAP /CLP certified laboratory. 

4. 9 Laboratory Analyses 

Each of the groundwater and soil samples will' be analyzed at a New York 

State ELAP-certified laboratory that is also certified to perform Analytical 

Services Protocol (ASP) analyses. Each groundwater a.pd soil sample will be 

analyzed for VOCs in accordance with EPA Method 624 and in accordance with 

NYSDEC ASP Method 95-1 category B deliverables. In addition all of: the 

groundwater samples will also be analyzed for Dissolved Oxygen (DO) Sulfate, 

Nitrate, Sulfide and Nitrite. The analysis for these perameters will act as an 

indicator of the bio-degradation of the chlorinated solvents. 

5.0 REPORT OF FINDINGS 

A Voluntary Oeanup Investigation Report will be prepared following the 

completion of the fieldwork and the laboratory analyses. This report will 
· ·····-·---------oontain-the--fin�--and-.cond11sians___oLfb.e__in.ves:tiga:l:i.oa.aruL.will include ____________ _ . 

appropriate maps and diagrams and tabulations of all analytical data. The 

analytical data will be discussed in both a total voe manner and an individual 

voe manner. The report will also include a qualitative on and off-site exposure 

assessment and a Data Usability Summary Report 

_((Di) 
Fen'ey &. NICD/ 
Environmental 1nc.® 
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AV oluntary Cleanup Remediation Work Plan will be submitted within 45 

days of the Department's approval of the Voluntary Oeanup Investigation 

Report This report will be submitted to the NYSDEC for review, comment and 

approval. 

6.0 HEALTH & SAFETY PLAN 

All work at the subject site will be performed in accordance with a site­

specific Health and Safety Plan. 

Appendix B provides a copy of the site specific Health 

& Safety Plan. 

_{(JN) 
Fenley &. Nk:D/ 
Environmental Inc!' 
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A proposed project schedule has been prepared for the investigation. In 

additio� the resumes of the project personnel have been included with this 

Work Plan. 

Appendix C contains the proposed project schedule. 

Appendix D provides the resumes of all project 

personnel. 

Date of Preparation: January 7, 2003 

Prepared By: 

�C-Q_ � 
X-������������� 
David Oloke 
Project Geologist 

Reviewed By: 

� ;p/� · - ·  -- -------. � c�------------__ .:_:_ ________________________ __c__ ___________ • _____________________________ __ 
Assistant Director, Professional Services 

_((Ii) 
Fenley &. Nicol 
Environmental Inc!> 
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Figure 3 
Proposed Sampling Location Map 
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Fenley and Nicol Environmental, Inc. (F&N} has been retained to prepare 

a Voluntary Oeanup Investigation Work Plan for the property located at 1899 

Deer Park Avenue in Deer Park, New York (hereinafter referred to as "the 

property" OT the "site"). The purpose of the Investigation Work Plan is to 

provide a scope of work for the subsurface investigation of the property to the 

New York State Department of Environmental Conservation (NYSDEC or 

Department). The scope of work for the Investigation Work Plan is based upon 

a March 29, 2000 correspondence from the NYSDEC and an April 24, 2000 

meeting between representatives of F&N, the NYSDEC and the property. 

The subject property consists of a 1-story multi-tenant commercial 

building. Villa Oeaners is located in the northern portion of the building. The 

property is located along the east side · of Deer Park Avenue. An asphalt parking 

area is located in the western and southern portions of the property. 

The vicinity of the property consists of industrial and commercial 

properties. The Long Island Railroad is located to the north of the property. The 

adjacent properties to the south consist of a 1-story commercial establishment 

and an asphalt parking lot for another 1-story commercial establishment A 

portion of the fieldwork will be performed in the asphalt parking lot 

Figure 1 provides a Site Locati.on Map. 

Figure 2 provides a Site Plan. 

2.0 SITE BACKGROUND 

During a routine inspection of the property on May 5, 1997, the Suffolk 

County Department of Health Services (SCDHS) obtained sediment samples 

ON] 
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from five (5) on-site sanitary leaching pools. Four (4) of these samples were 

found to contain elevated levels of volatile organic compounds (VOCs). Another 

consultant later removed the sediment from the on-site sanitary leaching pools 

during October 1997. According to the consultant's report, approximately 18,000 
gallons of liquid was disposed of and approximately 12 to 15 cubic yards of 

sediment were removed from each structure. The end point samples from each 

structure were found to contain no levels of volatile organic compounds at 

concentrations exceeding SCDHS standards. 

Appendix A provides copies of previous environmental 

reports. "'!' J · 

\l" t.l 
I 

The consultant also performed a groundwater sampling exercise 

associated with the cleanout of the structllres. The results of the groundwater 

sampling exercise identified chlorinated solvents in the groundwater beneath the 
' 

site. 

F&N installed three (3) monitoring wells and one (1) cluster well during 

1998. This w.ork was performed under the guidance of the SCDHS. Monitoring 

well MW-1 was installed in the northwest portion of the site. Monitoring well ,., 

MW-2 was installed in the northeast portion of the site. Monitoring well MW-3 
was installed in the south central portion of the site and cluster well CW-1 was 

installed to the southeast of sanitary pool RM-2 Each monitoring well is 

screened at the water table, which is located at approximately sixteen (16) feet 

below ground surface. The cluster well is screened at two (2) foot intervals from 

the depths of 20 to 22 feet, 40 to 42 feet, 60 to 62 feet, 80 to 82 feet and 98 to 100 
feet below ground surface. 
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sampling exercise on June 16, 1998. 

During this exercise, the groundwater flow direction beneath the site was 

determined and groundwater samples were obtained from monitoring wells 

MW-1 through MW-3 and cluster well CW-1. The groundwater flow direction 

beneath the site was found to be toward the south-southwest The results of the 

groundwater sampling exercise indicated that monitoring well MW-3 was found 

to contain elevated levels of Tetrachloroethene (PCE), Trichloroethene (I'CE) and 

cis-1,2-Dichloroethene (cis-1,2-DCE). The cluster well at the water table was 

found to contain trace levels of PCE. The cluster well from 40 feet and 60 feet 

were found to contain trace levels of"cis-1,2-DCE. 

F&N submitted a remedial plan to the SCDHS on December 17, 1998. 

This remedial plan outlined the remediation of the chlorinated solvenfs in 

groundwater through the injection of Hydrogen-Releasing Compounds (HRCs). 
The SCDHS responded to the remedial plan by that requesting the horizontal 

and vertical extent of the chlorinated solvents identified in MW-3 be further 

defined. 

F&N installed and sampled three (3) temporary groundwater sampling 

points in the vicinity of monitoring well MW-3 during October 1999. The results 

of this investigation identified PCE and its degradation products at the water 

table and below the water table along the southern property boundary. ,, 

3.0 REGIONAL GEOLOGY & HYDROGEOLOGY 

Long Island consists of a wedge-shaped mass of unconsolidated deposits 

that overlie ancient basement rock. The thickness of these deposits ranges from 

approximately 100 feet on the Island's north shore, to approximately 2,000 feet in 

some portions of the south shore. These deposits contain groundwater that is the 

Fenley &. Nicol 
C'rn. ,,;rr>rsmanf-::.l 1.....-
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sole soW"Ce of drinking water for the Island's residents. The 1990 U.S. census 

indicates that Nassau and Suffolk Counties have a combined population of 

approximately 2.6 million residents. 

The major landforms of Long Island of importance to the hydrologic 

system are the moraines and outwash plains, which originated from glacial 

activity. The moraines represent the farthest extent of the glacial . advances and 

consists of till, which is a poorly sorted mixture of sand, silt, clay, gravel and 

boulders. The till is poorly to moderately permeable in most areas. Outwash 

piains are located to the south of the moraines. The outwash plains were formed 

by the action of glacial meltwater streams, which eroded the headland material 

of the moraines and laid down deposits of well-sorted sands, silts and gravels. 

These outwash deposits are moderately to highly permeable. 

The Upper Glacial Aquifer is the uppermost hydrogeologic unit This 

aquifer encompasses the moraine and outwash deposits, in addition to some 

localized lacustrine, marine and reworked materials. A relatively high 
horizontal hydraulic conductivity and a low vertical hydraulic conductivity 

characterize the outwash plain portion of this unit Since the water table is 

situated in the Upper Glacial Aquifer, the water q�ality has been degraded in 

many areas due to industrial activities. 

The Magothy Fomiation directly underlies- the Upper Glacial Aquifer in · 

the vicinity of the site. This formation is a Cretaceous coastal-shelf deposit, 

which consists principally of layers of sand and gravel with some interbedded 

clay. This formation ranges from poorly to highly permeable. A clay ·layer in 

some parts of Long Island confines the uppermost portion of the aquifer . .  The 

Magothy is Long Island's principal aquifer for public water supply. In the 

vicinity of the site, the estimated depth to the top of the Magothy Formation is 

ON] 
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175 feet below ground surface (minus 100 feet mean sea level). The United 

States Environmental Protection Agency has classified the Long Island aquifer 

system as a sole source aquifer. 

The Raritan Formation is the deepest unit and rests directly above the 

bedrock units. This formation is comprised of a sand member (Lloyd Aquifer) 
and a clay member (Raritan Oay). The Lloyd Aquifer extends southward from 

Flushing Bay to the Atlantic Ocean. The thickness of the sand member increases 

toward the southeast and its upper surface ranges in depth from 200 to 800 feet 

below sea level (from northwest to southeast). In the vicinity of the site, the 

depth to the top of the Lloyd Aquifer is approximately 1,075 feet (minus 1,000 

feet mean sea level). The Raritan Oay acts as an aquitard confining the lower 

Lloyd aquifer between the clay and the underlying bedrock. 

The topographic elevation of the site is approximately 75 feet above sea 

level (USGS 7112 Minute Tcrpogra:phic Map, Greenlawn, New York Quadrangle, 1967, 
Photorevised 1979). The depth to groundwater beneath the site is approximately 

16 feet below ground surface. The groundwater flow direction beneath the site, 

as determined from previous on-site investigations, is toward the south.­

southeast 

4.0 SCOPE OFWORK 
4.1 Introduction 
The scope of work described in this Voluntary Oeanup Investigation 

Work Plan. has been prepared based upon the March 29, 2000 NYSDEC 

correspondence and the April 24, 2000 site meeting. The scope of work for the 

investigation includes the performance of the following tasks: 
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1. The delineation of the horizontal and vertical extent of 

chlorinated solvents in groundwater downgradient of 

monitoring well MW-3. 
2. The determination of the current groundwater quality in the 

vicinity of the former sanitary pools. 

3. The preparation of a Voluntary Oeanup Investigation Report 

Tasks #1 and #2 above will be accomplished through the installation and 

sampling of groundwater Geoprobe borings and a permanent cluster well. The 

Geoprobe borings will be installed at specific locations downgradient of the . 

subject property utilizing direct-push technology. In · addition, groundwater 

samples will be collected from the on-site groundwater monitoring wells and the 

groundwater flow direction beneath the site will be determined. Tasks #1 and 

#2 will be documented in Task #3 above� the Voluntary Oeanup Investigation 

Report. 

The NYSDEC Project Manager will be given a minimum of one-week 

notice before fieldwork begins. The on-site Department representative shall be 

offered split samples for all samples obtained. 

The following sections provide the details of the scope of work. 

-
4.2 Geoprobe Groundwater Sampling 
F&N will be installing approximately six (6) Geoprobe groundwater 

borings. One (1) Geoprobe groundwater boring, identified as GP-4, will be 

installed downgradient of the sanitary structures on-site. Five (5) Geoprobe 

groundwater borings, identified as GP-5 through GP-9, will be installed to the 

(JN:)) 
Fenley & Nicol Fnvlrnnrnental /nC. 
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south of monitoring well MW-3 in the adjacent asphalt parking lot 1 Prior to the 

commencement of fieldwork, access will be arranged with the owner of the 

asphalt parking lot where the fieldwork will be performed. 

Each Geoprobe groundwater boring will be installed utilizing a Simco 

Earth.probe® 200 and will consist of a 4-foot long, % inch diameter stainless steel 

screen. The stainless steel screen has a screen width of 0.020 inches and will be 
decontaminated between each sampling location. 

Figure 3 pi-ovides a Proposed Groundwater Sampling 

Location Diagram. 

In order to delineate the vertical extent of chlorinated solvents a.t each 

sampling location, the Geoprobe grotindwater borings will be sampled from the 

bottom up. The initial sampling depth will be 66 to 70 feet Groundwater 
• 

samples will then be obtained at ten (10) foot intervals until the water table is 

encountered. The water table sample (16 to 20 . feet) will be the final 

groundwater sample collected in each Geoprobe groundwater boring. 

. Each Geoprobe groundwater boring will be purged of approximately 3 to 

4 well volumes prior to sampling. The purged groundwater will be placed in a 

SS-gallon DOT drum for later disposal. Representative groundwater samples 
. . . . . .  . . .  . .  . . . . . . . . . . . - . . . . . . . . . . . . . 

will then be collected from each Geoprobe groundwater boring utilizing an 

inertial pump consisting of a foot check valve and dedicated: polyethylene 

tubing. The location of each Geoprobe boring will � surveyed following its 

completion. 

1 Sampling designations GP-1 through GP-3 were utilized in F&N's October 1999 investigation. 
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Based upon the sampling results from Geoprobe groundwater borings 

GP-5 through GP-9, cluster well CW-2 will be installed. The purpose of the 

cluster well is twofold: to provide a permanent location for the determination of 

downgradient groundwater quality over time and to serve as a sentry well for 
the remedial action. The specific location of cluster well CW-2 will be positioned 

with the NYSDEC Project Manager. 

Ouster well CW-2 will be installed in a similar manner as previous 
cluster well CW-1. hritially, a drill rig equipped with 6 5 / s-inch diameter 
hollow-stem augers will advance a boring to a depth of 100 feet C 
monitoring wells will then be consiructed within the boring. The screened 
section of each portion of the cluster well will be filled with #1 Morie Sand and 
the cluster well will be finished at grade, with a flush-mounted manhole ':cover. 
The screened portions of the PVC monitoring wells will be 0.020 inches and will 
be placed at the following depth intervals: 

• 95 to 100 feet 
• 75 to 80 feet 
• 55 to 60 feet 
• 35 to 40 feet 

• 15 to 20 feet 

An F&N geologist will be on-site during the installation and construction 
of the cluster well to create a J>oring log and �ell constructio�� The soil 

cuttings will be screened for the evidence of organic vapors utilizing a 

((JN))_ 
Fenley & N/CDI 
c,.... ,1.....-.r...,....l!:ltrw.,.. .=al,_ 
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Photoionization Detector (PID). The PID has a minimum detection limit of 0.1 

parts per million. 

Any soil cuttings that are found to contain detectable levels of organic 

· vapors will be placed in a 55-gallon drum for later disposal. Following the 

completion of the construction of the cluster well, it will developed in 

accordance with NYSDEC protocols. The development water will be placed in a 

55-gallon drum for later disposal. 

4.4 Monitoring Well Sampling 

Following the development of cluster well CW-2, groundwater samples 

will be collected from monitoring wells MW-1 through MW-3 and cluster wells 

· CW-1 and CW-2. The purpose for this groundwater sampling exercise is to 

obtain the current groundwater quality throughout the site. Each monitoring 

well will be purged of 3 to 4 well volumes prior to sampling. The purged 

groundwater will be placed in a 55-gallon DOT drum. Representative 

groundwater samples will then be obtained utilizing dedicated disposable . 

polyethylene ballers. 

4.5 Sample Collection 

Each groundwater sample obtained from the Geoprobe groundwater 

borings, the monitoring wells and the cluster wells will be placed directly into 

pre-cleaned 40-milliliter (ml) vials. One field blank and one trip blank will be 

prepared for each day's fieldwork. 

The sampling containers will be placed into a cooler filled with ice and 

their temperature maintained at 4 degrees Celsius� A supporting chain of 

custody will then be prepared and accompany the samples to the outside 

ON] I 

&:mfey &. Nlc;a{ 
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laboratory. Matrix spike/ matrix spike duplicates will be prepared for 10 percent 

of the samples that are collected. 

4.6 Laboratory Analyses 

Each of the groundwater samples will be analyzed at a New York State 

ELAP-certified laboratory that is also certified to perform Analytical Services 

Protocol {ASP) analyses. Each groundwater sample will be analyzed for volatile 

organic compounds in accordance with EPA Method _624 and in accordance with 
NYSDEC ASP Method 95-1. 

5.0 REPORT OF FINDINGS 
A Voluntary Oeanup Investigation Report will be prepared follo�g the 

completion of the fieldwork and the laboratory analyses. This report' will 
contain the findings and conclusio,,ns of the investigation and will include 

appropriate maps and diagrams and tabulations of all analytical data. The 

analytical data will be discussed in both a total VOC manner and an individual 

VOC manner. The report will also include a Data Usability Summary Report 

A Voluntary Oeanup Remediation Work Plan Will be submitted within 45 

days of the Department's approval of the Voluntary Oeanup Investigation 

Report This report will be submitted to the NYSPEC for r�v!�w.l �Q!l'.lln(tJJ.1 .md 
approval. 

6.0 HEALTH & SAFETY PLAN 
All work at the subject site will be performed in accordance with a site­

specific Health and Safety Plan. 
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Appendix B provides a copy of the site specific · Health & 

Safety Plan. 

7.0 PROJECT Scl:IEDULE & PERSONNEL 

A proposed project schedule has been prepared for the investigation. In 

addition, the resumes of the project personnel have been included with this 

Work Plan. 

Appendix C contains the proposed project schedule. 
Appendix D provides the resumes of all project personneL 

Date of Preparation: May 8, 2000 

Prepared By: 

x'--�����������-
M ark E. Robbins 
Senior Geologist 

Reviewed By: 

X.������������-

M o s taf a El Sehamy, CP.G., CG.W.P. 
Director, Professional Services 

. ON)  
Fenley & Nicol 
IC:r.• ,, ....... ,......,,.,.ir2.,.,,.:S, .._. 
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Fenley & Nicol Environmental, Inc. (F&N) has been retained by Villa Cleaners to 

perform a Groundwater Investigation and prepare a Remedial Work Plan for the property 

located at 1 899 Deer Park Avenue in Deer Park, New York (herein after. referred to as 

"the site'l The site consists of a dry cleaning establishment and other commercial 

businesses and is located along the east side of Deer Park Avenue . •  

The groundwater · investigation was performed to identify the vertical and 

horizontal extent of chlorinated solvents in groundwater beneath the squthem portion of 
' 

the site.. The pµrpose of this report is to summarize the results of the groundwater 

investigation and to outline an appropriate remedial action. 

The vicinity of t�e site consists of COIIlm.ercial ,and public properties .  Athletic 

· playing fields of John F. Kennedy Jr. High School are located immediately to the east of 

the site. An auto body shop is located immediately to the north of the site. One story 

commercial businesses are located across Deer Park Avenue to the west of the site. A 

liquor store is located immediately to the south of the site. 

Figure I provides a Site. Localion Map. 

2.0 REGIONAL GEOLOGY & HYDROGEOLOGY 

L9.ng JfilMd QOI1$ist� of � wedge."'.shaped. �s Qf IJn.QQn£Olidated deposits that 
overlie ancient basement rock. The thickness of these deposits ranges from approXimately 

100 feet on the Island's north shore, to approximately 2,000 feet in some portions of the 

south shore. These deposits contain ground water which is the sole source of drinking 

water for the Island's over 3 . 1  million residents. 
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The Upper Glacial Aquifer is the. uppermost hydrogeologic unit. This aquifer 

encompasses the moraine and outwash deposits, in addition to some localized lacustrine, 

marine, and reworked materials. The· outwash plain portion of this unit is characterized by 

high horizontal hydraulic conductivity and a low vertical hydraulic conductivity. BeC:a.use 

the water table is situated in the Upper Glacial Aquifer, the water quality has been 

degraded in many areas due to industrial activities. 

The Magotby Formation directly underlies the Upper Glacial Aquifer in the 

vicinity of the site. This formatioE. is a Cretaceous coastal-shelf deposit, which consists , 
principally of layers of sand and gravel with some interbedded clay. This forma:tfon ranges 

from poorly to moderately or highly permeable. The uppermost portion of the aquifer is 

confined by a clay layer in some parts of Long Island. The Magothy is Long Island's 

principal aquifer for public water ·supply. · .  Tiie Long Island aqtiifer system· haS: been 

classified as a sole source aquifer by the United States Environmental Protection Agency 

(USEPA). 

The topographic elevation of the site is approximately 75 feet above sea level 

(USGS 71/:i. Minute Topographic Map,, Greenlawn, New York Quadrangle, 1967, 

Photorevised 1 979). The depth to groundwater beneath the site is approxim.8.tely l 5feet 
below ground sUrface. The regional groundwater flow direction, as determined from the 

Suffolk County Department of Health Services (SCDHS) Groundwater Gradient Map 

3.0 GROUNDWATER INVESTIGATION 

3. 1 Groundwater Sampling Point Installation 
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The scope of work for the field portion of the investigation consisted of the . 

installation and sampling of three groundwater sampling points. The groundwater 

sampling points were installed on October 20 & 21, 1999. .... .... 

Each groundwater sampling pomt was installed utilizing direct push technology. 

Representatives of the SCDHS agreed upon the locations of the groundwater sampling 

points prior to their installation and were present during their installation. Groundwater 

sampling point GP-1 was installed 30 feet to the east of monitoring well MW-3 .  
Groundwater sampling point GP-2 was installed 3 0  feet to the west of monitorin,g well 

MW-3. Groundwater saiiplifig point GP-3 was installed 30 feet to the north of 

monitoring well MW-3 . 

Figur� 2 proVUks a Site Plan. 

Each groundwater sampling point consisted of a 4-foot. long, %-inch diameter 

retractable metal screen with a slot size of 0.020 inches. In order to ch8.racterize the 

vertical groundwater quality, the metal screen was installed and sampled at the following 

depth intervals: 

•66 to 70 feet 

•46 to 50 feet 
�26 tC> 30 feet 

• 56 to 60 feet 

•36 to 40 feet 

• 16 to 20 feet 

The metal screen was installed to the 66 to 70 foot depth and sampled. The metal 
screen was then lifted and sampled at l 0-foot intervals until the water table was 

encountered. 

3.2 Sampling Protocol 
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Prior to the collection of the representative samples at each depth interval, 

groundwater was removed from each groundwater sampling point until it was free of 

turbidity. The development was performed utilizing :%-inch diameter dedicated 

polyethylene tubing and a bottom check valve. 

Representative groundwater samples were then obtained from each sampling depth . 
utilizing 3 /8-inch diameter dedicated polyethylene tubing and .� bottom check valve. The 

SCDHS was present and obtained split samples during the collection of the 1 6  to 20 feet 

from groundwater sampling point GP-2. Each groundwater sample was placed into 49-
milliliter vi.ah and packed in a cool�r filled with ice. The groundwater samples were 

transported under chain of custody to a State-certified laboratory and analyzed for volatile 

organic compounds in accordance with BP A Method 8260. 

3.3 Discussion of Results 
Table 1 provides the results of the BP A Method 8260 analyses from groundwater 

sampling point GP-1 .  As Table 1 indicates, the groundwater sample from the 16 to 20 
foot depth was found to contain the greatest levels of VOCs. The compounds cis-1 ,2• 
Dichloroethene {cis-DCE) and Tetracbloroethene (PCE) were found at concentrations in 
excess of their respective New York State Department of Environmental Conservation 
(NYSDEC) Groundwater Quality Standards. The remaining depth. intervals from q-P-1 
were found to contain trace levels of VOCs. However, the trace levels of VOCs were 
ideritlfied at coriceritratlons below · their respective NYSDEC Groundwater Quality 
Standards. The Methylene Chloride identified in the 1 6  to 20 foot sample is likely a 

laboratory contaminant and is not indicative of true groundwater quality. 

Appendix A provides copies of the laboratory reports. 
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The total voe concentrations from each depth interval were graphed in order to 

evaluate the vertical migration of the groundwater plume. An evaluation of the graph 

from sampling point GP-1  indicates that the greatest total voe concentration is present .at 

the water table (1 6 to 20 foot depth interval) . The total VOC concentrations then sharply 

decrease to trace to no detectable levels with an increase in depth. 

Figure 3 provides the total VOe graph for GP-1. 

. Table 2 provides the results of the EPA Method 8260 ana.Iyses from ground-water 
' 

sampling point GP-2. · As  Table 2 indicateS, the greatest levels of VOCs were identified in 
the 26 to 30 foot sample. PCE was identified at a concentration of 2 14 micrograrn.s per 

liter (µ.g/L) and cis-DCE was identified at a concentration of 228 µg!L. These levels ate 
. 

'. • 

greater than their respective NYSDEC Groundwater Quality Standard. The 16 to 26 foot 

sample .also contained levels of voes at concentrations greater than their - respective 

NYSDEC Groundwater Quality Standards. The Methylene Chloride and Chloroform. 

identified in the groundwater samples from GP-2 are likely laboratory contaminants and 

are not indicative of true groundwater quality. 

The graph of toW voes with depth from GP-2 indicates that the greatest total 

VOes were identified at the 26 to 3 0 foot depth interval. This depth interval is 1 0 feet 

below tb:e water table and indicates that the groundwater plume has migrated below the 
• • - ' < • •  • " '  ' ' " ' " " " . ' . • • . " ' . . .  • .  • • • . • · - · , . , . .  • " '' " " ' . . . . . 

water table in the .southwest portion of the site. The total VOes in GP-2 then decrease to 

trace to no detectable levels below the 26 to 3 0 foot depth interval. 

Figure 4 provides the total. voe graph for GP�2. 

Table 3 provides the results of the EPA Method 8260 analyses from groundwater 

sampling point GP-3 . As Table 3 indicates, the greatest overall concentrations of voes 



Table 1 
EPA Method 1620 Reeulb - GP-1 {UA/L) 

. VUhs o-i.cn 0--P!!!!c NeW" Y!!§ AnAly!.o . 16-20 26-30 36-40 46-50 56-60 66-70 N\'SO!C GroU!ldwal.et 
feet feet feet. feet !!:! feel Quallly Standard' 

Dlc:hlorodlfluoromethllne nd nd nd nd nd nd 5 
Chlo:tome!haN nd nd nd nd nd nd N 
Vinyl Chlarl.de nd nd nd nd nd nd 2 
� nd Xtd nd nd nd nd 5 
Chloroe:thane nd nd nd nd nd nd 5 
Trichlorofluoromethanc l1d nd nd .nd nd nd 5 
1,1-D!ch.lon:iethene nd nd nd nd nd nd 5 
Acetone nd nd nd nd nd nd so 
Carbon Dlaulfldc nd nd nd nd nd nd IUI 
Met:hylcie Chlonde 5.24 nd nd nd nd nd s 
tren&-1,2-Dichl� nd nd nd nd nd nd 5 
Vmyl Acela1:o. nd nd t\d nd nd nd nl 
111-Dichloroe!lume nd · rut nd nd nd nd 5 
l-Bulananf! nd nd nd nd nd nd IUI 
l,2-D!chlarcpropU'lt nd nd tu! nd nd nd . s 
ds-1,l-Dldlloroeth- 19.,2 nd NI nd nd nd 5 

Brop>odllmamethane nd nd nd nd nd nd Ii 
ouarotonn nd :ncl 1.30 1M nd nd 7 
1,1,1-Trl� nd nd nd nd nd nd 5 
l, 1-DUihlaropmpen.. nd nd tu! nd nd nd s 
.Qu:bon Tet:adll.odde nd Ni nd nd nd nd 5 
l3eNoene nd nd nd nd nd nd 1 

'1,2-D!� nd nd nd nd nd nd. 0.6 
Trid\loroethene. 4.36 nd nd nd nd nd .!I 
1,2-0lchlotof>r0pa1'!� nd nd nd nd nd nd 1 
Dlbromomclhllnc nd nd nc!. nd nd nd s 
Bromodl� nd nd nd nd nd nd 11& 

Table 1 {eoi>t.) 
AM!yl.e l&-20 � 3HO 46-50 S6--6ll 66-70 NYSDBC Gromi4w.-r 

feet !\!et feel feet feet feet �StandArd' 4-Malhyl-2-Pentenone nd nd nd nd nd nd nl 
Toluene nd rid l'1d nd nd nd 5 
mns-1,3-Dichlo:o� nd nd nd nd nd nd 5 
dll-1,3-Dld:lloropropene :nd nd ml nd nd nd 5 
1,u� nd nd nd nd nd nd 1 
l,S.Dlchkttapmpane nd nd nd nd nd nd s 
2-0iloroelhyl v!nyl ether nd nd nd nd nd nd t1I 
l-Hl!lCl!l'ION! nd nd nd nd nd nd Il8 
D�oromethene nd nd nd nd nd nd na 
1,:Z-� nd nd nd . nd nd nd 5 
T� 745 nd 1.45 nd. Mi 1.86 5 
Chlorobem:c:ie nd nd nd nd nd nd - 5 
l/l,l,2-Tl!!nochloroelhilne rid nd nd nd nd :nd 5 
I!l:hylbm:lzene nd nd nd nd nd :nd 5 
in 6: p-Xylenes nd nd nd nd lAO 1.19 Ii 
o-Xylene nd nd nd nd nd nd 5 
Sty"""' nd nd nd nd nd nd 5 
ar=io£orm nd nd nd nd nd nd rm 
l90p?Opylb<!nt:.ena nd nd nd nd nd nd 5 
1,u.2-Tetrachl� nd nd nd nd nd nd 5 

!;:2;$�ropropuii na na ·  na na na: rur l!.ll4 . 
Broinobenzene nd nd nd nd nd nd 5 
n-Propylbenzme nd i:id nd nd nd nd 5 
2-0ilol'Olo!J.wie nd nd nd nd nd nd s 
1,3,S.. Trllnelhylbenzene rui nd nd nd nd nd s 
4-Cblorotoluene nd nd nd nd nd nd 8 
terl·Butylbeniene nd nd nd nd nd nd 5 
1,2,4-Trimethylht!nzene nd nd nd nd nd nd s 
aec-Butylbennne nd nd nd nd nd nd 5 
p-IllOp.ropylloluene nd nd nd nd nd nd 5 .  
1,3-Dichlcrobenrmie nd nd t1d nd nd nd 3 
1,4-Dicbl� nd nd nd nd nd nd 3 
n-Butylhenzllne :nd nd nd nd nd nd 5 
1,2.-Dfc:hlorobenzen nd :ncl nd nd nd nd s 
l,l-Oibllomo-3-Chlorop:ropane nd nd nd nd nd nd 0.()4 
l,;1,4-Tr!chlorobenme nd nd nd nd nd nd 5 
Hexacblorohut:adiene nd nd nd nd nd: nd 0.5 
Naphthalene nd nd nd nd nd nd 10 1,�';.Trlchlnm� nd ml nd nd nd nd s .  
ns • • .  No Slandard 
Bold value :rep.- concentration exceeding Gl"ll\md:wate:r Quality Standard 
nd • . •  None Detected 
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Analyl.e 16-20 26-30 36-40 46-50 56-60 • 66-70 NYbDEC Crou.adw'atcr 
feet feet feet f1iel: - ftefl Quality � 

Dldilorodlfl1.10roll'1etl:wie nd nd nd nd nd nd 5 
Chlm:omethane nd nd nd nd nd nd N 
Vinyl Chloride nd nd nd nd nd nd 2 
B� nd nd nd nd nd nd 5 
ChloroethaN! nd nd nd nd nd ml 5 
Trid:llorofluoromethlne nd nd nd nd nd nd 5 
:l,l·Dichloroethene nd nd nd nd nd nd 5 
A� nd nd nd nd nd nd 50 
Ca:rban Disulftde nd nd nd nd nd nd N 
Methylene Chlarlde rid nd 4.,46 2.16 8..29 1U 5 
l:r!IN-l,2-Dlchloroethcle nd nd nd nd nd nd 5 
Vinyl Acetat<! nd nd nd nd nd nd "" 
1,1-Dtchlqroe!Nlne nd nd nd nd nd nd s 
l·Bu!llnon£ nd nd ru:l nd nd nd l:l8 
l,l-Dld:llorop:opane nd nd Ni nd nd nd 5 
(111-1,2-Dldlloroelhene 90.3 2211 nd nd nd nd 5 
Bromod:doromelhane nd nd nd nd ncl nd 5 
� nd nd nd 1.42 . 1.37 1.71 7 
1,1,l·T� " :rd nd nd lid nd ml 5 
1,1-0ichloropropene nd nd nd nd nd nd 5 
Ciubori TetrllChlarlde nd nd nd nd nd nd 5 
� nd nd nd nd nd ...a l 1,2-Dlchl� nd nd nd nc1 nd nd M 
Tr.lchloroethl!n& P.3l 19.1 nd nd nd nd s 
1,2-0ld:Uotopropone nd ncl nd nd nd nd l 
Dlbromomethllne nd nd nd . nd nd nd s 
Bromodlchl� nd nd nd nd nd nd N 

Table 2 {mnt.} 
AM!yte 16-20 26-30 !MO 46-SO 56--60 66-70 NYSDBC Groundw'ltl!t 

feet feet feet feet feet feet Q..lallt:y� 
4-Mlo!hyl-2-Penllmone nd nd nd nd nd nd N 
Tolucno nd nd nd nd nd nd ! 
tmN-1,3-D!chloropropene nd nd nd nd nd nd 5 
c:lll-1,S-� · nd nd nd i1d nd nd 5 
l;l,2-Tridllorotthlne nd nd nd i1d nd nd 1 
1,3-0idUotOpl'OPllTI" nd nd nd nd .  nd nd s 
2-Chloroethyl vinyl ether nd nd nd nc1 nd nd N 
:Ir� nd nd nd nd nd nd na 
D!bromochlorometbane nd nd nd nd nd nd N 
1,2-� nd nd nd nd nd nd s 
Tl!l::rllchloroelhene D.8 214 2.21 nd nd .2.05 5 
� nd nd nd nd nd . nd  5 
1,1,1,2-Tetn!.dJoroe!Mne nd nd nd nd nd nd 5 
Elhyl'be!=ne nd nd nd nd nd nd 5 
11'1 &: p-Xylenes nd nd nd nd nd nd 5 
o-Xylone nd nd nd nd nd nd 5 Stymie nd nd nd nd nd nd s 
ilromofotm nd nd nd nd nd nd N 
lliopropylbonane nd nd nd nd nd nd s 1,1,2,l-Tetrachloroe!hane nd nd nd nd nd nd 5 
;,zs:.��· na na na . na nd . . . . ncI o.lii 
Bromobenzene nd nd nd nd nd nd 5 
.... Propyl.benune nd nd nd nd nd ncl 5 
2.-Chlcmitoluc:nc nd nd nd nd nd nd 5 
1,3,5-Trimethylha'\Zene nd nd nd nd nd nd 5 
4-0ilototoluene nd nd :nd nd nd nd s 
Wt-Butylbenzone nci nd nd nd nd nd 5 
:l,2,4-Trimethylben.zene nd nd nd nd nd ml 5 tec-ihltylbenzene nd nd ml nd nd nd s 
p-Isopropyl1:olueni! nd nd. nd nd nd nd 5 
1,3-Dlchl.orobmzme nd nd nd ml nd nd g 
lj;'Did:Uorobtn:une nd nd nd ml nd nd 3 
n- utylhenzerle nd nd ml nd nd ml s 1,2-Dlchlorobenzene nd nd nd nd nd ml 3 1,2-Dlbromo-s-chloropropllt'le nd nd nd nd .  nd nd 0.04 
l,2,4-Tru:hlorobenzcne nd nd ml nd nd nd s 
Hecad:do:obut&diene nd nd nd nd nd ml o.s Ma.phlhalene nd. nd nd nd nd ncl 10 1,��Trld'llnmhP,n......, nd nd nd nd nd nd 5 
N . . .  NoStani:\fll'd 
Bold value repreaenta cortemtration exceeding Groundwal&r Quality Standard 
nc:I • • •  Nanc Dctc:ctcd 



TllbleS 
BP A il{ethod 8620 .Result& -GP..S (UR/L) 

Vlll4 Clcancn 
Deer Par& N- Yotk 

Analyte 16-20 26-30 36-40 46-50 56-60 66-70 �DEC: Grourulw11ter 
feet feet feet feet feet feet Queli� Standa:rd' 

-Dichlorodlfl� rd nd nd nd nd nd s 

Chlarornethane nd nd nd nc! nd nd NI 
V:u:iyl Oilorlde 8.68 6..29 nd nd nd nd 2 
Br=� nd nd nc! nd nd nd s 
Oll.oroelhane. nd nd nd nd nd nd s 
Tric:hl.oreflucromcthanc nd nd nc! nd nd nd s 
1.,1-Dtchloroethenl!. nd nd nd nd nd nd s 
Acetane - nd nd nd nd nd nd so 
Ca:bon Dtllu.lfldc nd nd nd nd nd nd na 
. Mi:thyk!rc!. Chloride 5.12. 3.14 3.42. 3.92 3.41 6.45 s 
trana-1,2-Dlchlotoethme 6.M nd nd nd ru! nd s 
Vbtyl Acetale nd nd nd nd nd nd N 
1,1-Dtcliiorol!thane nd nd nd nd nd nd s 
.2-� nd h.d. nd NI nd nd JIB 
2,2.Dlch.loroptopene nd nd nd. nd nd. nd s 
cls-1,2·Did!loroetm:ne ID.6 528 28 nd nd nd s 
Brornochloromeihdrle nd nd nd nd nd ru:l 5 
Gl'\kttoform nd ru:l tid nd nd nd 7 
1,U-Trlcblor<Mllluine nd nd nd nd nd nd 5 
1,1-Dldlloropropene nd nd rut nd nd nd s 
Cmban TiJtrac:hlotide nd nd NI NI nd nd. 5 
8"nzone nd NI nd nd nd nd l 
l,.2·Dldtloroethane nd nd nd nd nd nd .  0.6 
Trldlloroelh- 1611 61.7 3.61 nd nd nd s 
1,l-Dlchloropropa:ne nd nd nd nd nd nd l 
Dl�c nd nd nd nd nd nd s 
Bromadlcl:Uoromethana nd nd < nd rte! nd rut ?111 

T aDle B {cant.} Analyte 16-20 26-30 86-40 46-50 !)6..60 66-70 N\'SDBC G:ounclweter 
feet feet feet fellt feel; feet Ql.ial!!l'. Standad" 

4-Methyl·l-Pentanaml nd nd nd nd nd nd n& 
Teilu.ene nd nd nd rte! nd nd 5 
trans·l.S-Dlchlompropene nd nd nd nd nd nd 5 
cll>-1,3-Dlc:hloropropeae nd. nd nd nd nd nd 5 
1,1,2.Tric:hlordelhaml nd nd nd nd nd nd l 
1,3-Dlchlornptapane nd nd l:ld nd nd nd s 
2-Chloroethyl vinyl ether nd nd nd nd nd nd ns 
2-Hexanone nd nd nd nd nd nd ns 
� nd nd nd nd nd nd ... 
1,2"Cll:iromoethllne nd nd nd nd nd nd s 
Tetradiloroet:hene V2ll 558 '2..6 S.B 5.23 19� 5 
� nd nd nd nd nd nd 5 
1,1,i.2-TeirachJoroetrume nd nd nd nd nd nd 5 
Ethylbonzlno nd nd nd nd nd nd 5 
m &: p-Xylenes nd nd nd nd nd nd 5 
o-X;flene nd nd nd nd nd nd .i 
Styrem nd nd nd nd nd nd 5 
llromolonn nd nd nd nd nd r'!i N 
Iaopropy� nd nd ad nd nd nd 5 
1, 1,:1,2-TemdiloroetluiM nd nd nd nd nd nd 5 
-l,2,3-Tri.chlm'q� . nd· nd nd -nd' -nd . nd; ''Ct.04' -
� nd nc:I nd nd nd nd 5 n-Propyl'beru:ena nd nd nd nd nd nd 5 
2..QiJmo!olumne nd nd nd nd nd nd 5 
1,3,S-Ttimetl;ylhaNene nd. nd nd nd nd nd 5 
4-Chlorolol.ut:ne nd nd nd nd nd nd s 
ten-Butyl.bmzene nd nd nd nd nd nd 5 
1,2,4-Trime!hylbenzeM nd nd nd nd nd nd 5 
seo-B� rd nd nd nd nd nd 5 
p-1'.aopropyltoh:tt:ne nd nd nd nd nd nd 5 
1,.S-Dichlorobemene nd nd nd md nd nd 3 
1,4-Dil::hloro� nd nd nd nd nd nd 3 
n-Butylbenane nd nd nd nd nd nd 5 
1,.2-Dlc:hloro� nd nd nd nd nd nd 3 
1,2.�oropmpa:ne nd nd nd nd nd nd 0.()4 
1,2,4-Trtchlorobmzme nd nd nd nd nd nd s 
Hexadtlorobu!Z<lie:ne nd nd nd. nd nd nd o.s 
NaphthaleM nd nd nd nd nd nd 10 
1 2,."l.Trkl>lomhM"""•· nd ncl ml nd nd nd 5 
na • • .  No Slai'tdani 
Bold valu.1 re� �on e<ceeding G?oundwater Quality Standatd 
nd , • •  None Detec:tad 
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were identified in GP-3 . The greatest individual VOC concentration identified during the 

investigation was 1, 720 µg/L of PCE in, the 1 6  to 20 foot interval. The PCB 
concentrations throughout the entire sampling interval of GP-3 were found to exceed the 

NYSDEC Groundwater Quality Standard for PCB . of 5 µg/L. Vmyi Chloride was 

identified in the 16 to 20 and 26 to 30 foot intervals at concentrations exceeding .the 

NYSDEC Groundwater Quality Standard for Vinyl Chloride of 2 µg/L. The detection of 

Vmyl Chloride indicates that the groundwater plume has undergone significant 

degradation and weathering. The Methylene Chloride identified in the groundwater 

san+ples from GP-3 is likely a laboratory co�taminant and is not indicative of true 

groundwater quality. 

The graph of total VOCs with depth from GP-3 indicates that the greatesjr total 

voe concentration is present at the water table. The total voe concentrations then 

decrease to moderate levels in the 26 to 30 foot depth interval and low levels in the 

remaining depth intervals. 

Figure 5 prm'ides the total VOC graph for GP-3. 

The overall results of the groundwater investigation mdicate that the groundwater 

plume has migrated toward the southern portion of the property, as evidenced by the 

results of groundwater sampling points GP-1 and GP-2. The greatest overall 

concentrations of VOCs were identified in the south central portion of the site, as 

evidenced by the results of groundwater sampling point GP-3. 

The overall results of the groundwater investigation also indicate that groundwater 

plume has mi.grated vertically below the water table. The · greatest concentrations of 

_YOCs below the water table were identified in the 26 to 30 foot depth interval, as 
evidenced from the results of groundwater sampling points GP-2 and GP-3 . In addition, 
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concentrations of PCB, the primary contaminant identified during the investigation, were 

greater than the NYSDEC Groundwater Quality Standard for PCE in the 36 to 40 foot, 

46 to 50 foot, 56 to 60 foot and the 66 to 70 foot depth intervals. However, the deepest 

significant concentration of PCE was identified in the 36 to 40 foot depth interval (72.6 

µg/L). 

4.0 REMEDIAL ACTION 
Based upon the results of the groundwater investigation, the appropriate remedial 

technolog)! that should be applied to the groundwater plume is the injection of Hydrogen-: 

Releasing· Compounds (HR.Cs). The reason that an HR.Cs were selected over other 

remedial technologies, such as an Air SpargeNapor Extraction System, was that the 

extent of the groundwater plume, both vertically and horizontally, is not .large eno1.1:gh to "' 

warrant -its installation and operation. Therefore, the injection of HR.Cs is the most 

appropriate remedial action. 

Appendix B pr01*1.es documentation pertaining to HRCs. 

The HR.Cs will promote the degradation of the Tetrachloroethene, and its 

degradation products, through molecular breakdown. This molecular breakdown is best 

achieved in anaerobic conditions, which are promoted through the usa of HR.Cs. 

The· HR.Cs · Will be irijected utilizing pressure grout technlq1.les through small 

diameter injection wells that will be installed on a 1 0-foot by 10-foot grid pattern. A total 

of twenty-four (24) irijection wells will be installed. Each inj ection well will be iristalled to 

a depth of 36 feet to insure that the HR.Cs are placed to the bottom of the groundwater 

plume. Therefore, a total of 864 feet of irijection wells will be instal.!ed. This will require 

a total volume of 3,542.4 pounds (4. 1 pounds per foot) dfHRC. 
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Figure 6 provides the locations of the HRC injection points. 

In order to monitor the biodegradation of the groundwater plume, two (2) cluster 

wells will be installed at the site. These monitoring wells will be installed at the locations 

of groundwater sampling points GP- I  and GP-2. The cluster wells will be screened at the 

water table and 10  feet below the water table. These two cluster wells, along with 

monitoring well MW-3 , will be sampled for VO Cs in order to monitor the biodegradation 

of the. groundwater plume over time. 

The groundwater quality will be monitored for the period of one (I) year. Initially, 
groundwater samples will be obtained on a weekly basis for the period of four (4) weeks. 

Groundwater sai.nples will then be obtained on a monthly basis for the period of three (3) 
' '  

months and then on a quarterly basis for the period of nine (9) months. 

Signed: November 24, 1999 

Mark E. Robbins 
Senior Geologist 

x 
������������� 

Mostafa El Sehamy, P.G., C.G.W.P. 
Director, Professional Services 
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Site Location Map 
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Figure 2 
Site Plan 
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Figure 3  
Proposed Sampling Location Map 
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Figure 3 
Total VOCs - GP-1 



;]' 
bl, z 

120 

100 -

Figure 3: Total VOCs - GP-1 

80+-���--'l--��������������-�-�����������������-

g 60 
> 
'i 
� 

40..i-�������--��-����-��������-.-������������-

20 
' 

oL-����--r--�-l...----�����..._--.......,.���:::::!::==:::=====!_�-. 
16-20 • 26-30 36-40 46-50 56-60 - 66-70 

Depth (ft) 

1 - -- - 1  ..,._Total V� 



Figure 4 
Total VOCs ..:. GP-2 
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Figure s 
Total VOCs - GP-3 



Figure 5: Tol:l.\l VOCs - GP�3-
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Figure 6 
HRC Injection Points 
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;�UTH ffiALL � A N A LYTI C A L  LABS, I NC. )r"' 
November 8, 1 999 

Fenley & N icol Environmental 
445 Brook Avenue 
Deer Park, NY 1 1 704 

Att.: M r. Mark Robbins 

26 NORTH MALL • PLAINVI EW, NY 1 1 803 
(51 6) 293-2 1 9 1  • FAX (5 1 6) 293-3 1 52 

E-Mai l : info@SouthMallLabs.com 
www.SouthMal!Lab s. com 

Sample Description: 
Sample Collected By: 
Purchase Order Number: 

Wastewater ·  GP-1 · 66-70 
Fenley & N icol Environmental 
Vil la Cleaners 

Date Samples Re.ceived: 1 0/20/99 
Analysis Num ber: 1 01 1 1 0 

Ana1yte Results Method 

Dichlorodifluoromethane, µg/I < 1 .0Q 82601 

Chloromethane, µg/I <5.00 82601 

Vinyl chloride, µ g!I <5.00 82601 

B romomethane, µ g/I <5.00 82601 

Ch!oroethane, µg/I <5.00 82601 

Trichlorofluoromethane, µg/I < 1 .00 82601 

1 ,  1 -Dichloroethene, µ g/I < 1 .00 82601 

Methylene chloride, µg/I < 1 .00 82601 

trans-1 ,2-Dichloroethene, µ gll <5.00 82601 

1 ,  1 -Dichloroethane, µ gll < 1 .00 82601 

2,2-Dichloropropane, µ g/I <5.00 82601 

cis-1 ,2-Dichloroethene, µg/I <5.00 82601 

Bromochloromethane; µgfl ..:;1;('.)Q- 82601 

Chloroform , µ g/I < 1 .00 82601 

1 ,  1 ,  1 ·Trichloroethane, µg/I < 1 .00 82601 

Carbon tetrachloride, µ g/I <5.00 82601 

1 ,  1 -Dichlorop ropene, µ g/I < 1 .00 82601 

Benzene, µg/I < 1 .00 82601 

1 ,2-Dichloroethane, µg/I < 1 .00 82601 

Trichloroethene, µ g/I <1 .00 82601 

1 ,2-Dichloropropane, µ g/I < 1 .00 82601 

Dibromomethane, µg/I < 1 .00 82601 

Bromodichloromethane, µg/I <1 .00 82601 

cis-1 ,3-0ichloropropene, µg/I < 1 .00 82601 

Toluene, µg/I < 1 .00 82601 

trans-1 ,3-Dichloropropene, µ g/I < 1 .00 82601 

1 ,  1 ,2-Trichloroethane, µg/I <5.00 82601 

Tetrachloroethene, µg/I 1 .86 82601 



s6urH mALL t ANALYTICAL LAIS, INC. )-

Ref. 1 01 1 1 0  

Analyte 

1 ,3-Dichloropropane, µg/I 
Dibromochloromethane, µg/I 
1 ,2-Dibromoethane, µg/I 
Chlorobenzene, µg/I 
1 ,  1 ,  1 ,2-Tetrachloroethane, µg/I 
Ethylbenzene, µg/I 
a-Xylene, µg/I 
m,p-Xylene, µg/I 
Styrene, µ g/I 
Bromoform, µg/I 
l sopropylbenzene, µg/I 
Bromobenzene, µg/I 
1 ,  1 ,2,2-Tetrachloroethane, µg/I 
1 ,2,3-Trichloropropane, µg/I 
n-Propylbenzene, µg/I 
2-Chlorotoluene, µ g/I 
4-Chlorotoluene, µ g/I 
1 ,3,5-Trimethylbenzene 
tert-Butylbenzene, µ g/I 
1 ,2,4-Trimethylbenzene, µg/I 
sec-Butylbenzene, µg/I -
1 ,3-Dichlorobenzene, µg/I 
4- lsopropyltoluene, µg/I 
1 ,4-Dichlorobenzene, µg/I 
1 ,2-Dichlorobenzene, µg/I 
n-Butylbenzene, µg/I 
1 ,2-Dibromo-3-chloropropane, µg/I 
1 ,2,4-Trichlorobenzene, µg/l 
Hexachlorobutadiene, µg/I 
Naphthalene, µg/I 
t ,2,3-Trfchlorobenzelle, µg/I 
1 Federal Register, Vol. 49, No. 209 

New York State ELAP L 

Laboratory Director: 

JPS:po 

-2-

Results Method 

<1 .00 82601 

<1 .00 82601 

<1 .00 82601 

<1 .00 82601 

<1 .00 82601 

<1 .00 82601 

<1 .00 82601 

1 . 1 9  82601 

<1 .00 82601 

< 1 .00 82601 

<1 .00 82601 

<1 .00 82601 

<1 .00 82601 

<5.00 82601 

<1 .00 82601 

<1 .00 82601 

<5 .00 82601 

<5.-00 82601 

<5.00 82601 

<1 .00 82601 

<1 .00 82601 

<1 .00 82601 

< 1 .00 82601 

<1 .00 82601 

< 1 .00 a2001 _ 
< 1 .00 82601 

<5.00 82601 

<5.00 82601 

< 1 .00 82601 

<5.00 82601 

<5.00 8260-1 



S UTH ffiALL c ANALYTICA L LABS, I NC. )1"' 

November 8, 1 999 

Fenley & Nicol Environmental 
445 Brook Avenue 
Deer Park, NY 1 1704 

Att.: Mr. Mark Robbins 
" 

26 NORTH MALL • PLA INV IEW, NY 1 1 803 
(5 1 6} 2 93-2 1 9 1  • FAX (5 1 6) 293-3 1 52 

E-Mai l :  info@SouthMal lLabs.com 
www.SouthMal lLabs .com 

Sample Description: 
Sample Collected By: 
Purchase Order Number: 

Wastewater - GP-1 - 56-60 
Fenley & Nicol Environmental 
Villa Cleaners 

Date Samples Received: 
Analysis Number: 

Analvte 

Dichlorodifluoromethane, µg/I 
Chloromethane, µg/I 

1 0/20/99 
1 0 1 1 1 1  

Vinyl chloride, µg/I 
Bromomethane, µg/I 
Chloroethane, µg/I 
Trichlorofluoromethane, µg/I 
1 ,  1 -Dichloroethene, µg/I 
Methylene chloride, µg/I 
trans-1 ,2-Dichloroethene, µg/I 
1 ,  1 -Dichloroethane, µg/1 
2,2-Dichloropropane, µg/I 
cis- 1 ,2-Dichloroethene, µg/I 
Bromochtoromethane, 1:1-gll 
Chloroform, µg/I 
1 ,  1 ,  1 -Trichloroethane, µg/I 
Carbon tetrachloride, µg/I 
1 ,  1 -Dichloropropene, µ g/I 
Benzene,  µg/I 
1 ,2-Dichloroethane, µ g/I 
Trichloroethane, µg/I 
1 ,2-Dichloropropane, µg/I 
Dibromomethane, µg/I 
Bromodichloromethane,  µg/I 
cis- 1 ,3-Dichloropropene, µg/I 
Toluene, µg/I 
trans-1 ,3-Dichloropropene, µg/I 
1 ,  1 ,2-Trichloroethane, µg/I 
Tetrachloroethene, µg/I 

Results 

<1 .00 
<5.00 
<5.00 
<5.00 
<5.00 
<1 .00 
<1 .00 
<1 .00 
<5.00 
<1 .00 
<5.00 
<5.00 
..:::1.00 
<1 .00 
<1 .00 
<5.00 
<1 .00 
<1 .00 

. < 1 .00 
<1 .00 
<1 .00 
<1 .00 
< 1 .00 
<1 .00 
<1 .00 
<1 .00 
<5.00 

1 .6 1  

Method 

82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 

. 82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 

. - · · - --- ..... .. ... , .. · -- ..... _ .. ....... -· � -·· - t • • ft .. ... ,.. 



r'r s&rrH mALL [:: ANALYTICl>l LHS, INC. )* 

Ref. 1 0 1 1 1 1  

Analyte 

1 ,3-Dichloropropane, µg/I 
Dibromoch loromethane, µg/I 
1 ,2-Dibromoethane, µg/I 
Chlorobenzene, µg/I 
1 ,  1 ,  1 ,2-Tetrachloroethane, µg/I 
Ethylbenzene, µg/I 
a-Xylene, µg/I 
m,p-Xylene,  µg/I 
Styrenli, µg/I 
Bromoform, µg/I 
l sopropylbenzene, µg/I 
Bromobenzene, µg/I 
1 ,  1 ,2,2-Tetrachloroethane, µg/1 
1 ,2,3-Trichloropropane, µg/I 
n-Propylbenzene, µg/I 
2-Chlorotoluene, µg/I 
4-Chlorotoluene, µg/I 
1 ,3 ,5-T rimethyl benzene 
tert-Butylbenzene, µg/I 
1 ,2,4-Trimethylbenzene, µg/I 
sec-Butylbenzene, µg/I 
1 ,3-Dichlorobenzene, µg/I 
4-lsopropyltoluene, µg/I 
1 ,4-Dichlorobenzene, µg/I 
1 ,2-Dichlorobenzene, µg/I 
n-Butylbenzene, µg/I 
1 ,2-Dibromo-3-chloropropane, µg/I 
1 ,2 ,4-Trichlorobenzene, µg/I 
Hexachlorobutadiene, µg/I 
Naphthalene, µg/I 
1 ,2,S-Trichlorooenzene, µQ/l 
1 Federal Register, Vol. 49, No. 209 

New York State ELAP Laboratory 

JPS:po 

-2-

Results Method 

<1 .00 82601 

<1 .00 82601 

<1 .00 82601 

<1 .00 82601 

<1 .00 82601 

< 1 .00 82501 

< 1 .00 82601 

1 .40 82601 

< 1 .00 82601 

< 1 .00 82601 

< 1 .00 82601 

< 1 .00 82601 

< 1 .00 82601 

<5.00 82601 

< 1 .00 82601 

< 1 .00 82601 

<5.00 82601 

<5.00 82601 

<5.00 82601 

< 1 . 00 82601 

< 1 .00 82601 

<1 .00 82601 

<1 .00 82601 

< 1 .00 82601 

< 1 .00 82601 

<1 .00 82601 

<5 .00 82601 

<5.00 82601 

<1 .00 82601 

<5.00 82601 

<S.00 8260l 



/1( / 

S�UTH ffiRLL 
r:-- ANALYTICA L LABS, I NC.  Jw 

November 8 ,  1 999 

Fen ley & Nicol Environmental 
445 Brook Avenue 
Deer Park, NY 1 1 704 

Att.: Mr. Mark Robbins 

26 NORTH MALL • P LA I NV IEW, NY 1 1 803 
(5 1 6) 293-21 91 • FAX (5 1 6) 293-3 1 52 

E-Mail :  info @SouthMal l labs.com 

www.South Mal l labs.com 

Sample Description: 
Sample Collected By: 
Purchase Order Number: 

Wastewater - GP-1 - 46-50 
Fenley & Nicol Environmental 
Villa Cleaners 

Date Samples Received: 
Analysis Number: 

Analvte 

Dichlorodifluoromethane, µg/I 
Chloromethane, µgll 

1 0/20/99 
1 0 1 1 1 2  

" Vinyl chloride, µg/I 
Bromomethane, µg/I 
Chloroethane, µg/I 
Trichlorofluoromethane, µg/I 
1 ,  1 -Dichloroethene, µg/I 
Methylene chloride, µ g/I 
trans-1 ,2-Dichloroethene, µgll 
1 ,  1 -Dichloroethane, µg/I 
2,2-Dichloropropane, µ g/I 
cis-1 ,2-Dichloroethene, µg/I 
Bromochloromethane, µg/I 

· Chforoform, µ911 
1 ,  1 ,  1 -Trichloroethane, µg/I 
Carbon tetrach loride, µg/I 
1 ,  1 -Dichloropropene, µ g/I 
Benzene, µg/I 
1 ,2-Dichloroethane, µg/I 
Trichloroethane, µg/I 
1 ,2-Dichloropropane, µg/I 
Dibromomethane, µg/I 
Bromodichloromethane, µg/I 
cis-1 ,3-Dichloropropene, µg/I 
Toluene, µg/I 
trans-1 ,3-Dichloropropene, µg/I 
1 ,  1 ,2-Trichloroethane, µg/I 
Tetrachloroethene, µg/I 

Results 

<1 .00 
<5.00 
<5.00 
<5 .00 
<5 .00 
< 1 .00 
< 1 .00 
<1 .00 
<5.00 
< 1 .00 
<5.00 
<5.00 
c;L.QQ 

1 .44 
< 1 .00 
<5.00 
< 1 .00 
< 1 .00 
< 1 .00 
< 1 .00 
< 1 .00 
< 1 .00 
< 1 .00 
< 1 .00 
< 1 .00 
< 1 .00 
<5.00 
< 1 .00 

Method 

82601 

82601 

82601 

82601 

82601 

82601 

. 82601 

82601 

82601 

82601 

82601 

82601 

826U1 

82601 

82601 

82601 

82601 

82601 

82601 

82601 

82601 

82601 

82601 

82601 

82601 

82601 

82601 

82601 



slSurH mRLL l uv.rmc:.u LAIS, INC. )w 

Ref. 1 01 1 1 2  

Analyte 

1 ,3-Dich loropropane, µg/I 
Dibromochloromethane, µ g/I 
1 ,2-Dibromoethane, µ g/I 
Chlorobenzene, µg/I 
1 ,  1 ,  1 ,2-Tetrachloroethane, µ g/I 
Ethylbenzene,  µg/I 
o-Xylene, µg/I 
m,p-Xylene, µg/I 
Styrene, µ g/1 
Bromoform , µg/I 
l sopropylbenzene, µ g/I 
Bromobenzene, µg/I 
1 ,  1 ,2,2-Tetrach loroethane, µ g/I 
1 ,2,3-Trichloropropane, µg/I 
n-Propylbenzene, µg/I 
2-Chlorotoluene, µ g/I 
4-Chlorotoluene, µ g/I 
1 ,3,5-Trimethylbenzene 
tert-Butylbenzene, µg/I 
1 ,2,4-Trimethylbenzene, µg/I 
sec-Butylb.enzene, µ g/I 
1 ,3-Dichlorobenzene, µg/I 
4-lsopropyltoluene, µg/I 
1 ,4-Dich lorobenzene, µ g/I 
1 ,2-Dich lorobenzene, µg/l 
n-Butylbenzene, µg/I 
1 ,2-Dibromo-3-chloropropane, µg/I 
1 ,2,4-Trichlorobenzene, µg/I 
Hexachlorobutadiene, µg/I 
Naphthalene, µg/1 
i ,2,3-TrichJorobenzene, µgJI 

1 Federal Register, Vol. 49, No. 209 

New York State ELAP Laboratory ID # 0950 

JPS:po 

-2-

Results Method 

<1 .00 82601 

<1 .00 82601 

< 1 .00 82601 

< 1 .00 82601 

< 1 .00 82601 

<1 .00 82601 

<1 .00 82601 

<1 .00 82601 

<1 .00 82601 

<1 .00 02601 

<1 .00 82601 

< 1 .00 02601 

<1 .00 82601 

<5.00 82601 

<1 .00 82601 

<1 .00 82601 

<5.00 82601 

<5.00 82601 

<5.00 82601 
<1 .00 "' 82601 

< 1 .00 82601 

«1 .00 82601 

<1 .00 82601 

<1 .00 82601 

< 1 .00 82601 
<1 ;00 82601 

<5.00 82601 

<5 .00 82601 

<1 .00 82601 

<5�00 82601 

<5.CfO 82601 



;�UTH nlRLL � A NA LYTI C A L  LABS, I NC . )TM 
November 8, 1 999 

Fen ley & Nicol Environmental 
445 Brook Avenue 
Deer Park, NY 1 1 704 

Att.: Mr. Mark Robbins 

26 NORTH MALL • PLAINVIEW, NY 1 1 803 
(51 6) 293-21 9 1  • FAX ( 5 1 6) 293-3 1 52 

E-Mai l :  info@SouthMal l Labs.com 
www.SouthMall Labs.com 

Sample Descri ption: 
Sample Collected By: 
Purchase Order Number: 

. Wastewater - G P - 1  - 36-40 
Fenley & Nicol Environmental 
Vil la Cleaners 

Date Samples Received: 1 0/20/99 
Analysis Number: 1 0 1 1 1 3 

Analvte 

Dichlorodifluoromethane, µg/I 
Chloromethane,  µg/I 
Vinyl chloride, µg/I 
Bromomethane, µ g/I 
Chloroethane, µg/I 
Trichloro'fluoromethane, µg/I 
1 ,  1 -Dichloroethene, µ g/I 
Methylene chloride, µ g/I 
trans-1 ,2-Dichloroethene, µ g/l 
1 ,  1 -Dichloroethane, µ g/l 
2,2-Dichloropropane, µ g/I 
cis-1 ,2-Dichloroethene, µg/I 

· Br-emeefllaromethane, µ-g/I . 
Chloroform, µg/I 
1 ,  1 ,1 -Trichloroethane, µg/I 
Carbon tetrachloride, µg/I 
1 ,  1 -Dichloropropene, µg/I 
Benzene, µg/I 
1 ,2-Dichloroethane, µ g/I 
Trichloroethane, µg/I 
1 ,2-Dichloropropane, µ g/I 
Dibromomethane, µg/I 
Bromodichloromethane, µg/I 
cis-1 ,3-Dichloropropene, µg/I 
Tol uene, µg/I 
trans-1 ,3-Dichloropropene, µ g/I 
1 , 1 ,2-Trichloroethane ,  µg/I 
Tetrachloroethene, µ g/I 

R esults 

<1 .00 
<5.00 
<5.00 
<5.00 
<5.00 
<1 .00 
<1 .00 
< 1 .00 
<5.00 
<1 .00 
<5.00 
<5.00 
�.LOO . 

1 .30 
<1 .00 
<5 .00 
< 1 .00 
< 1 .00 
< 1 .00 
<1 .00 
< 1 .00 
< 1 .00 
< 1 .00 
< 1 .00 
< 1 .00 
<1 .00 
<5.00 

1 .45 

Method 

82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
S2601 . .  
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 



s6uTH mRLL � ,o\NALYTICAl LAI$, INC. )w 

Ref. 1 0 1 1 1 3 

Analyte 

1 ,3-Dichloropropane, µg/I 
Dibromochloromethane, µg/I 
1 ,2-Dibrom_oethane, µg/I 
Chlorobenzene, µg/I 
1 ,  1 , 1 ,2-Tetrach loroethane, µg/I 
Ethylbenzene, µg/I 
o-Xylene, µg/I 
m,p-Xylene, µg/l 
Styrene, µg/I 
Bromoform, µg/I 
lsopropylbenzene, µg/I 
Bromobenzene, µg/I 
1 ,  1 ,2,2-Tetrachloroethane, µg/I 
1 ,2,3-Trichloropropane, µg/I 
n-Propylbenzene, µg/I 
2-Chlorotoluene, µg/I 
4-Chlorotoluene, µg/I 
1 ,3 ,5-Trimethylbenzene 
tert-Butylbenzene, µg/I 
1 ,2,4-Trimethylbenzene, µg/I 
sec-Butylbenzene, µg/I 
1 ,3-Dichlorobenzene, µg/I 
4-lsopropyltoluene, µg/I 
1 ,4-Dichlorobenzene, µg/I 
1 ,2-Dichlorobenzene, µg/I 
n-Butylbenzene, µg/I 
1 ,2-Dibromo-3-chloropropane, µg/I 
1 ,2,4-Trichlorobenzene, µg/I 
Hexachlorobutadiene, µ g/I 
Naphthalene, µg/I 
i ,2,s-nmorooenzene, µgn 

1 Federal Register, Vol. 49,  No.  209 

New York State ELAP Laboratory I D  #1 09 O 

JPS:po 

-2-

Results Method 

<1 .00 82601 
<1 .00 82601 
< 1 .00 82601 
< 1 .00 82601 
<1 .00 82601 
<1 .00 82601 
<1 .00 82601 
< 1 .00 82601 
< 1 .00 82601 
< 1 .00 82601 
<1 .00 82601 
<1 .00 82601 
<1 .00 82601 
<5.00 82601 
<1 .00 82601 
<1 .00 82601 
<5.00 82601 
<5.00 82601 
<5.00 82601 
<1 .00 82601 
<1 .00 82601 
<1 .00 82601 
<1 .00 82601 
<1 .00 82601 
<1 .00 82601 
<1 .00 82601 

<5.00 82601 
<5.00 82601 
<1 .00 82601 
<5.00 82601 
<S.00 8260j, . 



S UTH ffiALL [ A NALYTI C A L  LABS, I NC .  )TM 
November 8, 1 999 

Fenley & N icol Environmental 
445 Brook Avenue 
Deer Park, NY 1 1 704 

Att.: Mr. Mark Robbins 

26 NORTH MALL • P LA I N V I EW, NY "1 1 803 
(5 1 6) 293-21 9 1  • FAX (5 1 6) 293-3 1 52 

E-Mai l :  info@SouthMal llabs.com 
www.SouthMall Labs.com 

Sample 9escrii:tion: 
Sample Col lected By: 
Pu;chase Order N umber: 

Wastewater - G P - 1  - 26-30 
Fenley & Nicol Environmental 
Vil la C leaners 

Da"Le Sam ples Received: 1 0/20/99 
Analysis Number: 1 01 1 1 4 

Analvte Results Method 

Dichlorodifluoromethar 1e, µg/I <1 .00 82601 
Chloromethane, µg/I <5.00 82601 
Vinyl chloride, µg/I <5.00 8�€01"'" 
Bromomethane, µg/I <5.00 82601 
Chloroethane, µg/I <5.00 e.2601 
Trichlorofluoromethane, µg/I < 1 .00 82601 
1 ,  1 -Dichloroethene. µ g/I <1 .00 82601 
�Aethylene chloride, µ g/I < 1 .00 . 8260 ' 
t1 ans-1 ,2-Dichloroethene, µ g/I <5.00 82001 
1 ,  1 -Dichloroethane, µ g/I < 1 .00 82601 
2,2-Dichloroprcpane, µg/I <5.00 82&01 
cis:1 ,2-Dich loroethene, µg/I <5.00 82601 

. 6rnm2cJ1JQrnm�th�m:i, Hg!! < 1 .00 82601 
Chloroform, µg/I < 1 .00 82601 
1 ,  1 ,  1 -Trichloroethane, µg/I < 1 .00 82601 
Carbon tetrachloride, µg/I <5.00 82601 
1 ,  1 -Dichloropropene, µg/I < 1 .00 82601 

Benzene, µg/I < 1 .00 82601 
1 ,2-Dichloroethane, µQt1 < 1 .00 82601 
Trichloroethane, µg/I < 1 .00 82601 

1 ,2-Dichloropropane, µg/I < 1 .00 82601 

Dibromomethane, µg/I < 1 .00 82601 

B romodichloromethane, µg/1 < 1 .00 82601 

cis-1 ,3-Dichloropropene, µ g/I <1 .00 82601 

"toluene, µg/I < 1 .00 82601 

trans-1 ,3-Dichloropropene, µg/I < 1 .00 82601 

1 ,  1 ,2-Trichloroethane, µg/I <5 . 00 82001 

1 etrachloroethene, µ g/I < 1 .00 82601 



,,• 
s6uTH ffiALL 
r ANALYTICAL LAIS, INC. )� 
-

Ref. 1 01 1 1 4 

Analyte 

1 ,3-Dichloropropane, µ.g/I 
Dibromochloromethane, µ g/I 
1 ,2-Dibromoethane, µg/I 
Chlorobenzene, µ.g/I 
1 ,  1 ,  1 ,2-Tetrachloroethane, µg/I 
Ethylbenzene, µg/I 
a-Xylene, µg/I 
m,p-Xylene, µg/I 
Styrene, µg/I 
Bromoform ,  µg/I 
lsopropylbenzene, µg/I 
Bromobenzene, µg/I 
1 ,  1 ,2,2-Tetrachloroethane, µ g/I 
1 ,2,3-Trichloropropane, µg/I 
n-Propylbenzene, µg/I 
2-Chlorotoluene, µg/I 
4-Chlorotoluene, µg/I 
1 ,3,5-Trimethylbenzene 
tert-Butylbenzene, µ g/I 
1 ,2,4-Trimethylbenzene, µg/I 
sec-Butylbenzene, µg/I 
1 ,3-Dichlorobenzene, µ.g/I 
4-lsopropyltoluene, µ g/I 
1 ,4-Dichlorobenzene, µg/I 
1 ,2-Dichlorobenzene, µg/I 
n-Butylbenzene, µ.g/I 
1 ,2-Dibromo-3-chloropropane, µ g/I 
1 ,2,4-Trichlorobenzene, µ g/I 
Hexachlorobutadiene, µg/I 
Naphthalene, µg/I 
1 ;2,3-TrisR10r-0eeRzene, µgll 

1 Federsl Register, Vol. 49, No. 209 

JPS:po 

·2· 

Results 

<1 .00 
<1 .00 
<1 .00 
<1 .00 
<1 .00 
<1 .00 
<1 .00 
< 1 .00 
< 1 .00 
< 1 .00 
<1 .00 
<1 .00 
< 1 .00 
<5 .00 
<1 .00 
<1 .00 
<5.00 
<5.00 
<5.00 
<1 .00 
<1 .00 
<1 .00 
< 1 .00 
<1 .00 
< 1 .00 
< 1 .00 
<5.00 
<5.00 
<1 .00 
<5.00 
<5;00 

Method 

82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 

. 82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 



5 - UTH ffiALL t A NA LYTICA L LABS, I NC. 
)TM 

November 8, 1 999 

Fenley & Nicol Environmental 
445 Brook Avenue 
Deer Park, NY 1 1 704 

Att.: Mr. Mark Robbins 

26 NORTH MALL • P LA I NV I EW, NY 1 1 803 
(5 1 6) 293-2 1 91 • FAX ( 5 1 6) 293-3 1 52 

E-Mail: info@South Mal l Labs.com 
www.South Mall Labs.com 

Sample Description: 
Sample Collected By: 
Purchase Order Number: 

Wastewater - GP-1 - 1 6-20 
Fenley & Nicol Environmental 
Villa Cleaners 

Date Samples Received: 1 0/20/99 
Analysis Number: 1 01 1 1 5 

Analvte 

Dichlorodifluoromethane, µg/I 
Chloromethane, µg/I 
Vinyl chloride, µg/l 
Bromomethane, µg/I 
Chloroethane, µg!J 
Trichlorofluoromethane, µg!J 
1 ,  1 -Dichloroethene, µg/I 
Methylene chloride, µg/I 
trans-1 ,2-Dichloroethene, µg/I 
1 ,  1 -Dichloroethane, µ g/I 
2,2-Dichloropropane, µgit 
cis-1 ,2-Dichloroethene, µg/I 
BromochJor.omethane, . .  µgit 
Chloroform, µg/I 
1 ,  1 ,  1 -Trichloroethane, µg/I 
Carbon tetrachloride, µg/I 
1 ,  1 -Dichloropropene, µgll 
Benzene, µg/I 
1 ,2-Dichloroethane, µg/I 
Trichloroethane, µg/J 
1 ,2-Dichloropropane, µg/I 
Dibromomethane, µg/I 
Bromodichloromethane, µg/I 
cis-1 ,3-Dichloropropene, µg/I 
Toluene, µg/I 
trans-1 ,3-Dichloropropene, µgll 
1 ,  1 ,2-Trichloroethane, µg/I 
Tetrachloroethene, µg/I 

" 

Results 

<1 .00 
<5.00 
<5.00 
<5.00 
<5.00 
<1 .00 
<1 .00 

3 .24 
<5.0-0 
<1 .00 
<5.00 
1 9.2 
<1 .00 
<1 .00 
<1 .00 
<5.00 
<1 .00 
<1 .00 
<1 ;00 

4.36 
<1 .00 
<1 .00 
<1 .00 
<1 .00 
<1 .00 
<1 .00 
<5.-00 
74.5 

Method 

82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
826Qf 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 

· - ---·-··• • -,... • • • -... "'" """• - "' _._, ""LI•,,. a a ene 



11 sOuTH mALL � "NALYTICAl L"IS, INC. )� 

-2-

Ref. 1 0 1 1 1 5  

Analyte Results Method 

1 ,3-Dichloropropane, µg/I <1 .00 82601 

D ibromochloromethane, µg/I <1 .00 82601 

1 ,2-Dibromoethane, µg/I <1 .00 82601 

Chlorobenzene, µg/I <1 .00 82601 

1 ,  1 , 1 ,2-Tetrach loroethane, µg/I <1 .00 82601 

Ethylbenzene, µg/I <1 .00 82601 

o-Xylene, µg/I < 1 .00 82601 

m,p-Xylene , µ g/I <1 .00 82601 

Styrene, µ g/I <1 .00 82601 

Bromoform, µg/I < 1 .00 82601 

lsopropylbenzene, µg/I < 1 .00 82601 

Bromobenzene,  µg/I < 1 .00 82601 

1 ,  1 ,2,2-Tetrach loroethane, µg/I <1 .00 82601 

1 ,2,3-Trichloropropane, µg/I <5.00 82601 

n-Propylbenzene, µ g/I <1 .00 82601 

2-Chlorotoluene, µg/I <1 .00 ' 82601 

4-Chlorotoluene, µg/I <5.00 82601 

1 ,3,5-Trimethylbenzene <5.00 82601 

tert-Butylbenzene, µ g/1 <5.00 82601 

1 ,2,4-Trimethylbenzene, µgll < 1 .00 82601 
' 

sec-Butylbenzene, µg/I < 1 .00 82601 

1 ,3-Dichlorobenzene, µg/I < 1 .00 82601 

4-lsopropyltoluene, µg/I < 1 .00 82601 

1 ,4-Dichlorobenzene, µg/I <1 .00 82601 

1 ,2-Dichlorobenzene, µg/I <1 .00 82601 

n-Butylbenzene, µg/I <1 .00 82601 

1 ,2-Dibromo-3-chloropropane, µg/l <5.00 82601 

1 ,2,4-Trichlorobenzene, µg/I <5.00 82601 

Hexachlorobutadiene, µg/I < 1 .00 82601 

Naphthalene, µg/I <5.00 82601 

1 ,2,3•Trichlorobenzene, µg/I <5.-00 82601 

1Federal Register, Vol. 49, No. 209 

New York State ELAP Laboratory I D  #1 0950 

Laboratory Director: � � 
ph P. Shau s 

JPS:po 
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S�UTH ffiALL � . ANALYTICA L LABS, I NC . )TM 
November 8, 1 999 

Fenley & Nicol Environmental 
445 Brook Avenue 
Deer Park, NY 1 1 704 

Att.: M r. Mark Robbins 

26 N ORTH MALL • P LA I N V IEW, NY 1 1 803 
(5 1 6) 293-21 9 1  • FAX {5 1 6) 293-3 1 52 

E-Mail : info@SouthMa l l Lab s.com 
www. SouthMa l llabs.co m  

Sample Description: 
Sample Collected By: 
Purchase Order Number: 

Wastewate r - GP-2 - 66-70 
Fenley & N icol Environmental 
Vil la Cleaners 

Date Samples Received: 
Analysis Number: 

Analyte 

Dichlorodifluoromethane , µg/I 
Chloromethane, µg/I 

1 0/20/99 
1 01 1 1 6 

Vinyl chloride, µg/l _ 
Bromomethane, µg/I 
Chloroethane, µg/I 
Trichlorofluoromethane, µg/I 
1 ,  1 -Dichloroethene, µ g/I 
Methylene chloride, µg/l 
trans- 1 ,2-Dichloroethene, µ g/1 
1 ,  1 -Dichloroethane, µ g/l 
2 ,2-Dichloropropane, µ g/I 
cis-1 ,2-Dichloroethene, µg/I 
. Bromochlorome.than.e .. . v._gfl 
Chloroform, µg/I 
1 ,  1 ,  1 -Trichloroethane, µg/I 
Carbon tetrachloride, µg/I 
1 ,  1 -D ichloropropene, µ g/I 
Benzene, µg/I 
1 ,2-Dichloroethane, µg/l 
Trichloroethane, µg/l 
1 ,2-Dichloropropane, µ g/I 
Dibromomethane, µg/I 
Bromodichloromethane, µg/I 
cis-1 ,3-Dich loropropene, µg/I 
Toluene, µg/I 
trans-1 ,3-Dichloropropene, µ g/I 
1 ,  1 ,2-Trichloroethane, µg/I 
Tetrachloroethene, µg/I 

Results 

< 1 .00 
<5.00 
<5.00 
<5.00 
<5.00 
<1 .00 
<1 .00 
1 2.2 
<5.00 
<1 .00 
<5.00 
<5.00 
< 1 .00 

1 .7 1  
< 1 .00 
<5.00 
< 1 .00 
< 1 .00 
< 1 .00 
< 1 .00 
< 1 .00 
< 1 .00 
< 1 .00 
< 1 .00 
< 1 .00 
< 1 .00 
<5.00 

2.05 

Method 

82601 
82601 
82601 
82601 
82601 
82601 
82601 

. .  82601 

82601 
82601 
82601 
82601 
82601 
a2oor· 
82601 
82601 

82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 



•' 

:-\' sourH mALL r::: ANALYTICAL LAIS, INC. )w 

Ref. 1 01 1 1 6  

Analyte 

1 ,3-Dich loropropane, µg/I 
Dibromochloromethane, µg/I 
1 ,2-Dibromoethane, µ g/I 
Chlorobenzene, µg/I 
1 ,  1 ,  1 ,2-Tetrachloroethane, µg/1 
Ethylbenzene , µg/I 
o-Xylene, µg/I 
m,p-Xylene,  µg/I 
Styrene, µ g/I 
Bromoform , µg/I 
l sopropylbenzene, µg/I 
Bromobenzene, µg/I 
1 , 1 ,2,2-Tetrachloroethane, µg/I 
1 ,2 ,3-Trichloropropane, µg/I 
n-Propylbenzene, µg/I 
2-Chlorotoluene, µg/I 
4-Chlorotoluene, µg/I 
1 ,3 ,5-Trimethylbenzene 
tert-Butylbenzene, µg/I 
1 ,2 ,4-Trimethylbenzene, µg/I 
sec-Butylbenzene, µg/I 
1 ,3-Dichlorobenzene, µg/I 
4-lsopropylto luene, µ g/I 
1 ,4-Dichlorobenzene, µg/I 
1 ,2-Dichlorobenzene, µg/I 
n-Butylbenzene, µg/I 
1 ,2-Dibromo-3-chloropropane, µg/I 
1 ,2 ,4-Trichlorobenzene, µg/I 
Hexachlorobutadiene, µg/I 
Naphthalene, µg/I 

· 1,2;s-TrrcfiTorooenzene, µQ71 

1 Federal Register, Vol .  49, No. 209 

New York State ELAP Laboratory I D  #1 09 O 

Laboratory Director: 

JPS :po 

-2· 

Results 

<1 .00 
<1 .00 
< 1 .00 
<1 .00 
<1 .00 
<1 .00 
<1 .00 
<1 .00 
<1 .00 
<1 .00 
<1 .00 
<1 .00 
<1 .00 
<5.00 
<1 .00 
<1 .00 
<5.00 
<5.00 
<5.00 

.. < 1 .00 
<1 .00 
<1 .00 
<1 .00 
<1 .00 
<1 .00 
<1 .00 
<5 .00 
<5 .00 
<1 .00 
<5.00 
<S;oo · 

Method 

82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
52601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 

- 82601 
82601 
82601 
82601 
82601 
8260.1. 

- --- - · � - � -- ..... ... _ - - ·  - .... -·· - · · - .. . ... .... 



S , .:.�UTH ffiALL t ANALYTICA L LABS, I NC. 
)TM 

November 8, 1 999 

Fenley & Nicol Environmental 
445 Brook Avenue 
Deer Park, NY 1 1 704 

Att.: Mr. Mark Robbins . 

26 NORTH MALL • P LA I NVI EW, NY 1 1 803 
(5 1 6) 293-2 1 9 1  • FAX ( 5 1 6) 293-3 1 52 

E-Mail :  info@South Mal lLabs.com 

www. SouthMall Labs.com 

Sample Description: 
Sample Collected By: 
Purchase Order Nu mber: 

Wastewater - GP-2 - 56-60 
Fenley & Nicol Environmental 
Villa Cleaners 

Date Samples Received: 
Analysis Number: 

Analyte 

Dichlorodifluo romethane, µg/I 
Chloromethane, µ g/I 

1 0/20/99 
1 01 1 1 7 

Vinyl chlo ride, µ g/I 
Bromomethane, µ git 
Chloroethane ,  µ g/I 
Trichlorofluoromethane, µg/I 
1 ,  1 -Dichloroethene, µg/1 
Methylene c hloride, µ g/I 
trans-1 ,2-Dichloroethene, µ g/I 
1 ,  1 -Dichloroethane, µ g/I 
2,2-Dichloropropane, µ g/1 
cis-1 ,2-Dichloroethene, µg/I 
Bromocffioromettrana, µg/I 
Chloroform , µg/I 
1 ,  1 ,  1 -Trichloroethane,  µ g/I 
Carbon tetrachloride, µg/I 
1 ,  1 -Dichloropropene, µ g/I 
Benzene, µg/I 
1 ,2-Dichloroethane, µ g/I 
Trichloroethene, µg/I 
1 ,2-Dichloropropane, µ g/I 
Dib romomethane, µ g/I 
Bromodichloromethane, µg/I 
cis-1 ,3-Dichloropropene, µg/I 
Tol uene , µg/J 
trans-1 ,3-Dichloropropene, µ g/I 
1 , 1 ,2-Trichloroethane, µ gJI 
Tetrachloroethene, µ gJI 

Results 

< 1 .00 
<5.00 
<5.00 
<5.00 
<5.00 
< 1 .00 
< 1 .00 

8.29 
<5.00 
< 1 .00 
<5.00 
<5.00 

. .:::.t�OO 
1 .37 

< 1 .00 
<5.00 
< 1 .00 
< 1 .00 
<1 .00 
< 1 .00 
<1 .00 
< 1 .00 
< 1 .00 
< 1 .00 
<1 .00 
< 1 .00 
<5.00 
< 1 .00 

Method 

82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 

-- - - · · - · -· · · · -- ... -- .... ..... -·· - · •• ft • «'"• .. 



·" 

sOurH mALL � ANALYTICAL LAIS, !NC. ) •• 

Ref. 1 0 1 1 1 7  

Analyte 

1 ,3-Dichloropropane, µg/I 
Dibromochloromethane, µg/l 
) ,2-Dibromoethane, µg/I 
Chlorobenzene, µg/I 
1 ,  1 ,  1 ,2-Tetrachloroethane, µg/I 
Ethylbenzene, µg/I 
a-Xylene, µg/l 
m,p-Xylene, µg/I 
Styrene, µg/I 
Bromoform , µg/I 
lsopropylbenzene, µg/I 
Bromobenzene , µg/I 
1 ,  1 ,2,2-Tetrach lOroethane , µg/I 
1 ,2,3-Trichloropropane, µg/I 
n-Propylbenzene, µg/I 
2-Chlorotoluene, µ g/I 
4-Chloroto luene, µg/I 
1 ,3,5-Trimethylbenzene 
tert-Butylbenzene, µg/I 
1 ,::' ,4-Trimethylbenzene, µg/I 
sec-Butylbenzene, �g/I 
1 ,3-Dichlorobenzene, µg/I 
4- lsopropyltoluene, µg/I 
1 ,4-Dichlorobenzene, µg/L 
1 ,2-Dichlorobenzene, µg/I 
n-Butylbenzene, µg/I 
1 ,2-Dibromo-3-chloropropane, µg/I 
1 ,2,4-Trichlorobenzene, µg/I 
Hexachlorobutadiene, µg/I 
Naphthalene, µg/l 
1 ,2,3,;,Trlch1ombenzen-e, µgit 

1 Federal Register, Vol. 49, No. 209 

New York State ELAP Labo 

JPS:po 

-2-

Results Method 

<1 .00 82601 
<1 .00 82601 
<1 .00 82601 
<1 .00 82601 
<1 .00 82601 
<1 .00 82601 
<1 .00 82601 
<1 .00 82601 
< 1 .00 82601 
<1 .00 82601 
<1 .00 82601 
<1 .00 82601 
< 1 .00 82601 
<5.-00 82601 
<1 .00 82601 
<1 .00 82601 
<5 .00 82601 
<5.00 82601 
<5.00 82601 
< 1 .00 82601 
< 1 .00 82601 
<1 .00 82601 
<1 :00 82601 
<1 .00 82601 
<1 .00 82601 
<1 .00 82601 
<5 .00 82601 
<5.00 82601 
<1 .00 82601 
<5 .00 82601 
<5.00 · 82601 

- - --· · - � --·- - · - ..... ___ --··--· • - • • .,._,.. .,_.,....,. ,..,,.u •• �� • uf"\ .a.wv o.1 1nAFST10NS ARE MADE SOLELY ON THAT IASIS. 



S UTH ffiRLL r ANALYTICAL LABS, I NC.  )T,,. 

November 8, 1 999 

Fenley & Nicol Environmental 
445 Brook Avenue 
Deer Park, NY 1 1 704 

Att.: Mr. Mark Robbins 

26 NORTH MALL • PLA INVIEW, NY 1 1 803 
(5 1 6) 293-2 1 9 1 • FAX {5 1 6) 293-3 1 52 

E-Mail : info@SouthMal lLabs.com 
www.South Mal lLabs .com 

Sample Description: 
Sample Collected By: 
Purchase Order Number: 

Wastewater • GP-2 • 46-50 
Fenley & Nicol Environmental 
Vil la Cleaners 

Date Samples Received: 1 0/20/99 
Analysis Number: 

Analvte 

Dichlorodifluoromethane, µg/I 
Chloromethane, µg/I 

1 0 1 1 1 8 

Vinyl chloride, µg/I 
Bromomethane, µg/I 
Chloroethane, µg/I 
Trichlorofluoromethane, µg/I 
1 ,  1 -Dichloroethene, µg/I 
Methylene chloride, µg/I 
trans-1 ,2-Dichloroethene, µg/I 
1 ,  1 -Dichloroethane, µg/I 
2,2-Dichloropropane, µg/l 
cis- 1 ,2-Dichloroethene, µg/I 
Bromochloromethane, µ-gli 
Chloroform, µg/l 
1 ,  1 ,  I ·Trichloroethane, µg/I 
Carbon tetrachloride, µg/I 
1 ,  1 ·Dichloropropene, µg/1 
Benzene, µg/I 
1 ,2-Dichloroethane, µg/I 
Trichloroethane, µg/I 
1 ,2-Dichloropropane, µg/I 
Dibromomethane, µg/I 
Bromodichloromethane, µg/I 
cis-1 ,3-Dichloropropene, µg/I 
Toluene, µg/I 
trans-1 ,3-Dichloropropene, µg/I 
1 ,  1 ,2-Trichloroethane, µg/I 
Tetrachloroethene, µ g/I 

Results 

<1 .00 
<5.00 
<5.00 
<5.00 
<5.00 
<1 .00 
<1 .00 

2 . 16  
<5.00 
<1 .00 
<5.00 
<5.00 
...;.t.00 

1 .42 
<1 .00 
<5.00 
<1 .00 
< 1 .00 
<1 .00 
<1 .00 
<1 .00 
< 1 .00 
<1 .00 
<1 .00 
<1 .00 
<1 .00 
<5.00 
<1 .00 

Method 

82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
.82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 



" 

s6urH rnRLL 
I .lHAlYT!CAl lAIS, INC . 
..---

Ref. 1 0 1 1 1 8  

Analyte 

1 ,3-Dichloropropane, µg/I 
Dibromochloromethane, µg/I 
1 ,2-Dibromoethane, µg/I 
Chlorobenzene, µg/I 
1 ,  1 ,  1 ,2-Tetrachloroethane, µg/I 
Ethylbenzene , µg/I 
a-Xylene, µg/I 
m,p-Xylene, µg/1 
Styrene, µg/I 
Bromoform ,  µg/I 
lsopropylbenzene, µg/I 
Bromobenzene, µg/I 
1 ,  1 ,2,2-Tetrachloroethane,  µg/I 
1 ,2,3-Trichloropropane, µg/I 
n-Propylbenzene, µg/I 
2-Chlorotoluene, µg/I 
4-Chlorotoluene, µg/I 
1 ,3,5-Trimethylbenzene 
tert-Butylbenzene, µg/I 
1 ,2,4-Trimethylbenzene, µg/I 
sec-Butylbenzene, µ g/I 
1 ,3-Dichlorobenzene, µg/I 
4-lsopropyltoluene, µg/I 
1 ,4-Dichlorobenzene, µg/l 
1 ,2-Dichlorobenzene, µg/l 
n-Butylbenzene, µg/I 
1 ,2-Dibromo-3-ch loropropane, µg/1 
1 ,2 ,4-Trichlorobenzene, µg/I 
Hexachlorobutadiene, µg/l 
Naphthalene , µg/l 
i ,2,3-TrichToroberizene, µgll 

1 Federal Register, Vol .  49,  No. 209 

New York State ELAP L 

JPS:po 

-2-

Results 

< 1 .00 
<1 .00 
< 1 .00 
<1 .00 
<1 .00 
<1 .00 
<1 .00 
<1 .00 
<1 .00 
<1 .00 
<1 .00 
<1 .00 
< 1 .00 
<5.00 
<1 .00 
<LOO 
<5.00 
<5.00 
<5.00 
<1 .00 
<1 .00 
<1 .00 
<1 .00 
<1 .00 
<1 .00 
<1 .00 
<5.00 
<5 .00 
<1 .00 
<5.00 

. <5.00 

Method 

82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
8260 1 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 

' 8260-1 · 



S UTH ffiRLL r ANALYTICA L LABS, I NC. )™ 
November 8, 1 999 

Fenley & Nicol Environmental 
445 B rook Avenue 
Deer Park, NY 1 1 704 

Att.: Mr. Mark Robbins 

26 N O RTH MALL • P LA I N V I EW, NY 1 1 803 
(5 1 6) 293-21 91 • FAX ( 5 1 6) 293-3 1 52 

E- Mail :  info@SouthMalllabs .com 
www.S outh Malllabs.com 

Sample Description: 
Sample Collected By: 
Purchase O rder Number: 

Wastewater - GP-2 - 36-40 
Fenley & Nicol Environmental 
Villa Cleaners 

Date Samples Received: 
Analysis Number: 

Analvte 

Dichlorodifluoromethane , µg/I 
Chloromethane, µg/I 

1 0/20/99 
1 01 1 1 9  

Vinyl chloride, µg/I "' 

Bromomethane, µg/I 
Chloroethane, µg/I 
Trichlorofl uoromethane, µg/I 
1 ,  1 -Dichloroethene, µg/I 
Methylene chloride, µ g/I 
trans-1 ,2-Dichloroethene, µg/I 
1 ,  1 -Dichloroethane, µg/I 
2,2-Dichloropropane, µg/I 
cis-1 ,2-Dichloroethene, µg/I 
Bromochloro.metbane, u,g!l 
Chloroform, µg/I 
1 ,  1 ,  1 -Trichloroethane, µ g/I 
Carbon tetrachloride, µg/I 
1 ,  1 -Dichloropropene, µ g/I 
Benzene, µg/I 
1 ,2-Dichloroethane, µg/I 
Trichloroethane, µg/I 
1 ,2-Dichloropropane, µg/I 
Dibromomethane, µg/I 
B romodichloromethane, µg/I 
cis-1 ,3-Dichloropropene, µg/I 
Toluene, µg/I 
trans-1 ,3-Dichloropropene ,  µg/I 
1 ,  1 ,2-Trichloroethane, µg/I 
Tetrachloroethene, µg/I 

Re suits 

< 1 .00 
<5.00 
<5.00 
<5.00 
<5.00 
< 1 .00 
< 1 .00 

4;26 . 
<5.00 
<1 .00 
<5.00 
<5.00 
< 1 .00 
<1 .00 
< 1 .00 
<5.00 
< 1 .00 
< 1 .00 
< 1 ;00 
< 1 .00 
< 1 .00 
< 1 .00 
< 1 .00 
< 1 .00 
< 1 .00 
< 1 .00 
<5.00 

2.21 

Method 

82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
8200-'! · 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 



... 

s8urH mRLL r:: ... N ... LYTIC"'l I.lo.IS, INC. )� 

Ref. 1 0 1 1 1 9  

Analyte 

1 ,3-Dich loropropane, µg/I 
Dibromochloromethane, µg/I 
1 ,2-Dibromoethane, µg/I 
Chlorobenzene, µg/I 
1 ,  1 ,  1 ,2-Tetrachloroethane, µ g/I 
Ethylbenzene, µg/I 
a-Xylene, µg/I 
m,p-Xylene, µg/I 
Styrene, µ g/I 
Bromoform, µg/I 
l sopropylbenzene, µg/I 
Bromobenzene, µg/I 
1 ,  1 ,2,2-Tetrachloroethane, µg/I 
1 ,2,3-TrichloropropaneJ µg/I 
n-Propylbenzene, µg/I 
2-Chlorotoluene, µg/I 
4-Chloroto luene, µg/I 
1 ,3,5-Trimethylbenzene 
tert-Butylbenzene, µ g/I 
1 ,2,4-Trimethylbenzene, µg/I 
sec-Butylbenzene, µg/I 
1 ,3-Dichlorobenzene, µg/I 
4-lsopropylto luene, µg/I 
1 ,4-Dich lorobenzene, µg/I 
1 ,2-Dichlorobenzene, µg/I 
n-Butylbenzene, µg/I 
1 ,2-Dibromo-3-chloropropane, µg/I 
1 ,2,4-Trichlorobenzene, µg/I 
Hexachloro butadiene, µg/I 
Naphthalene, µg/I 
1 ;2;3.;irmhlorobenmne, µg11 · 

1 Federal Register, Vol. 49, No. 209 

New York State ELAP La oratory ID #1 0950 

J PS:po 

-2-

Results 

<1 .00 
<1 .00 
<1 .00 
<1 .00 
<1 .00 
<1 .00 
<1 .00 
< 1 .00 
< 1 .00 
< 1 .00 
< 1 .00 
< 1 .00 
< 1 .00 
<5.00 
< 1 .00 
< 1 .00 
<5.00 
<5.00 
<5.00 
< 1 .00 
< 1 .00 
< 1 .00 
< 1 .00 
< 1 .00 
< 1 .00 
<1 .00 
<5.00 
<5.00 
<1 .00 
<5.00 
<5.00-

Method 

82601 

82601 

82601 

82601 

82601 

82601 

82601 

82601 

82601 

82601 

82601 

82601 

82601 

82601 

82601 

82601 

82601 

82601 

82601 

82601 

82601 

82601 

82601 

82601 

82601 

82601 

82601 

82601 

82601 

82601 

B2E50·1 · 

... 

- -- - - . ·-- - ' . -- . - - - - · - - - · ·  - - ·  · - - - .... - � � · - " ..... ........ nect'T1t"\MC .aoa: li.&1!111: et'\t Ct v t"\IJ TM&T DA.C::tt:i 



/�, 
SQUTH ffiALL [ ANALYTIC A L  LABS, I NC. )TM 

November 8, 1 999 

Fenley & N icol Environmental 
445 Brook Ave nue 
Deer Park, NY 1 1 704 

Att.: Mr. Mark Robbins 

26 N O RTH MALL • P LA I N V I EW, NY 1 1 803 
(5 1 6) 293-21 9 1  • FAX (5 1 6} 293-3 1 52 

E-Mail:  info@SouthMall Labs .com 

www. South Mall Labs.com 

Sample Description: 
Sample Collected By: 
Purchase Order Number: 

Wastewate r - GP-2 - 26-30 
Fenley & N icol Environmental 
Vil la Cleaners 

Date Samples Received: 
Analysis Number: 

Analvte 

Dichlorodifluoromethane, µg/I 
Chloromethane, µ g/I 

1 0/20/99 
1 0 1 1 20 

Vinyl chloride, µ g/I 
Bromomethane, µ g/I 
Chloroethane, µ g/I 
Trichlorofluoromethane, µg/I 
1 ,  1 -Dichloroethene, µ g/I 
Methylene chloride, µ g/I 
trans-1 ,2-Dichloroethene, µg/I 
1 ,  1 -Dichloroethane, µ g/I 
2,2-Dichlorop ropane, µ g/I 
cis-1 ,2-Dichloroethene, µg/I 
Bromoehloromethane, µ"§/I · 

Chloroform, µ g/I 
1 ,  1 ,  1 -Trichloroethane, µg/I 
Carbon tetrachloride, µ g/I 
1 ,  1 -Dichloropropene, µ g/I 
Benzene, µg/I 
1 ,2-Dichloroethane, µ g/I 
Trichloroethane, µg/I 
1 ,2-Dichloropropane,  µ g/I 
Dibromomethane, µ g/I 
Bromodichloromethane, µ g/I 
cis-1 ,3-Dichloropropene, µ.g/I 
Toluene, µg/I 
trans-1 ,3-Dichloropropane, µ g/I 
1 ,  1 ,2-Trichloroethane, µ.g/I 
Tetrachloroethene, µ g/1 

Results 

<1 .00 
<5.00 
<5.00 
<5.00 
<5.00 
< 1 .00 
< 1 .00 
<1 .00 
<5.00 
<1 .00 
<5.00 

228. 
�i.oo 
< 1 .00 
<1 .00 
<5.00 
<1 .00 
<1 .00 
< 1 .00 
1 9.7 
< 1 .00 
<1 .00 
<1 .00 
<1 .00 
<1 .00 
<1 .00 
<5.00 

2 1 4 .  

M ethod 

82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 

. a.aso.1 . 

82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 



s&rH mRLL c ANALYTICAL LAIS, INC, )w 

Ref. 1 01 120  

Analvte 

1 ,3-Dichloropropane, µg/I 
Dibromochloromethane, µg/I 
1 ,2-Dibromoethane, µg/I 
Chlorobenzene, µg/I 
1 ,  1 , 1 ,2-Tetrachloroethane, µg/1 
Ethylbenzene, µg/I 
o-Xylene, µg/I 
m,p-Xylene, µg/I 
Styrene, µg/I 
Bromoform, µgA 
l sopropylbenzene, µg/I 
Bromobenzene, µg/I 
1 ,  1 ,2,2-Tetrachloroethane, µg/I 
1 ,2 ,3-Trichloropropane, µg/I 
n-Propylbenzene, µg/I 
2-Chlorotoluene, µg/I 
4-Chlorotoluene, µg/I 
1 ,3,5-Trimethylbenzene 
tert-Butylbenzene, µg/I 
1 ,2 ,4-Trimethylbenzene, µg/I "" 
sec-Butylbenzene, µg/I 
1 ,3-Dichlorobenzene, µg/I 
4-lsopropyltoluene, µg/I 
1 ,4-Dich lorobenzene, µg/I 
1 ,2-Dichlorobenzene, µg/I 
n-Butylbenzene, µg/I 
1 ,2-Dibromo-3-chloropropane, µg/I 
1 ,2 ,4-Trichlorobenzene, µg/I 
Hexachlorobutadiene, µg/I 
Naphthalene, µg/I 
1 ,2,3-"frrchforobenzerre, µgtt 

1 Federal Register, Vol. 49, No. 209 

New York State ELAP La oratory ID #1 0950 

JPS:po 
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Results 

<1 .00 
<1 .00 
<1 .00 
<1 .00 
<1 .00 
< 1 .00 
<1 .00 
<1 .00 
<1 .00 
<1 .00 
<1 .00 
<1 .00 
<1 .00 
<5.00 
< 1 .00 
< 1 .00 
<5.00 
<5.00 
<5.00 
< 1 .00 
<1 .00 
< 1 .00 
<1 .00 
<1 .00 
<1 .00 
<1 .00 
<5.00  
<5:00 
< 1 .00 
<5.00 
<5:00 

Method 

82601 

82601 

82601 

82601 

82601 

82601 

82601 

82601 

82601 

82601 

82601 

82601 

82601 

82601 

82601 

82601 

82601 

82601 

82601 

82601 

82601 

82601 

82601 

82601 

82601 

82601 

82601 

82601 

82601 

82601 

S260i 



S -UTH ffiALL r ANALYTICAl LABS, I NC. )™ 
November 8, 1 999 

Fenley & Nicol Environmental 
445 Brook Avenue 
Deer Park, NY 1 '1704 

Att.: Mr. Mark Robbins 

26 NORTH MALL • PLA I NVIEW, NY 1 1 803 
(51 6} 293-21 91  • FAX {5 1 6) 293-3 1 52 

E-Mai l :  info@SouthMal lLabs.com 
www.SouthMal lLabs.com 

Sample Description: Wastewate r - GP-2 - 1 6-20 
Sample Collected By: 
Purchase Order Number: 

· Fenley & Nicol Environmental 
Vil la Cleaners 

Date Samples Received: 
Analysis Number: 

Analyte 

Dich lorodif luoromethane, µg/I 
Chloromethane, µg/I 

1 0/20/99 
1 01 1 21 

Vinyl chloride, µg/I 
Bromomethane, µg/I 
Chloroethane, µg/I 
Trichlorofluoromethane, µg/I 
1 ,  1 -Dich loroethene, µg/1 
Methylene chloride, µg/I 
trans- 1 ,2-Dichloroethene, µg/I 
1 ,  1 -Dichloroethane, µ g/I 
2 ,2-Dichloropropane, µg/I 
cis-1 ,2-Dichloroethene, µg/I 

. !3rgm9gh)Qrc?rn�!h�n�d! g/! 
Chloroform, µg/I 
1 ,  1 ,1 -Trichloroethane, µg/I 
Carbon tetrachloride, µg/I 
1 ,  1 -Dichloropropene, µg/I 
Benzene, µg/I 
1 ,2-Dichloroethane, µ g/I 
Trichloroethene, µg/I 
1 ,2-Dichloropropane, µg/I 
Dibromomethane, µg/I 
Bromodichloromethane, µg/I 
cis-1 ,3-Dichloropropene, µg/I 
Toluene, µg/I 
trans-1 ,3-Dichloropropene, µg/I 
1 ,  1 ,2-Trichloroethane, µg/I 
Tetrachloroethene, µg/I 

Results 

<1 .00 
<5.00 
<5.00 
<5.00 
<5 .00 
<1 .00 
< 1 .00 
<1 .00 
<5.00 
<1 .00 
<5.00 
30.3 
<;LQO 
<1 .00 
<1 .00 
<5.00 
<1 .00 
<1 .00 
<1 .00 

9.34 
<1 .00 
< 1 .00 
< 1 .00 
<1 .00 
<1 .00 
< 1 .00 
<5.00 
23.8 

Method 

82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 

82601 
82601 
82601 

. 82601 · 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 



,. 

s6uTH mALL [ ANA.LYTICAL LAIS, INC. )-
-2-

0 

Ref. 1 01 121 

Analyte Results Method 

1 ,3-Dichloropropane, µg/I <1 .00 82601 
Dibromochloromethane, µg/I <1 .00 82601 
1 ,2-Dibromoethane, µg/I <1 .00 82601 
Chlorobenzene, µg/I <1 .00 82601 
1 ,  1 ,  1 ,2-Tetrachloroethane, µg/I <1 .00 82601 
Ethylbenzene, µg/I <1 .00 8260 1  
o-Xylene, µg/I <1 .00 82601 
m,p-Xylene, µg/J <1 .00 82601 
Styrene, µg/l <1 .00 82601 
Brom oform, µg/I <1 .00 82601 
lsopropylbenzene, µg/I <1 .00 82601 
Bromobenzene, µg/I s:1 .00 82601 
1 ,  1 ,2,2-Tetrach loroethane, µ g/I <1 .00 82601 
1 ,2,3-Trichloropropane, µg/I <5.00 82601 
n-Propylbenzene, µg/I <1 .00 82601 
2-Chlorotoluene, µg/I <1 .00 82601 
4-Chlorotoluene, µg/I <5.00 82601 
1 ,3 ,5-Trimethylbenzene <5.00 82601 
tert-Butylbenzene, µg/I <5.00 82601 
1 ,2,4-Trimethylbenzene, µg/I <1 .00 82601 
sec-Butylbeniene, µg/l <1 .00 82601 
1 ,3-Dichlorobenzene, µg/I <1 .00 82601 
4-lsopropyltoluene, µg/l <1 .00 82601 
1 ,4-Dichlorobenzene, µg/I <1 .00 82601 
1 ,2-Dichlorobenzene, µg/I <1 .00 82601 
n-Butylbenzene, µg/I <1 .00 82601 
1 ,2-Dibromo-3-chloropropane, µ g/I <5.00 82601 
1 ,2,4-Trichlorobenzene, µ g/l <5.00 82601 
Hexachlorobutadiene, µg/I <1 .00 826-01 
Naphthalene, µg/I <5.00 82601 
i ,2,3-iriC::hfor6benzene, µg/l <o.oo- S26fJ1 · 

1Federal Register, Vol. 49, No. 209 

New York State ELAP La 
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;!urH mALL � ANALYTICA L LABS, I NC. )TM 
November 8, 1 999 

Fenley & Nicol Environmental 
445 Brook Avenue 
Deer Park, NY 1 1 704 

Att.: Mr. Mark Robbins 

26 N ORTH MALL • P LA I N V I EW, NY 1 1 803 
(5 1 6) 293-2 1 9 1  • FAX (5 1 6) 293-3 1 52 

E-Mail: info@South Mall Labs.com 
www. SouthMall Labs.corn 

Sample Description: 
Sample Collected By: 
Purchase Order Number: 

Wastewater - GP-3 - 66-70 
Fenley & Nicol Environmental 
Villa Cleaners 

Date Samples Received: 1 0/21/99 
Analysis Number: 

Analvte 

Dichlorodif luoromethane, µg/I 
Chloromethane, µg/I 

1 0 1 1 63 

Vinyl chloride, µg/I 
Bromomethane, µg/I 
Chloroethane, µg/I 
Trichlorofluoromethane, µg/I 
1 ,  1 ·Dich loroethene, µ g/I 
Methylene chloride, µ g/I 
trans-1 ,2-Dichloroethene, µg/I 
1 ,  1 -Dichloroethane, µg/I 
2,2-Dichloropropane, µg/I 
cis-1 ,2-Dichtoroethene, µg/I 

. Bromoci'.lk>romethane, µgl� . 
Chloroform, µg/I 
1 , 1 , 1 -Trichloroethane, µg/I 
Carbon tetrachloride, µg/I 
1 ,  1 -Dichloropropene, µ g/I 
Benzene, µg/I 
1 ,2-Dichloroethane, µg/I 
Trichloroethane, µg/I 
1 ,2-Dichloropropane, µ g/I 
Dibromomethane, µg/I 
Bromodichloromethane, µg/I 
cis-1 ,3-Dichloropropene, µg/I 
Toluene, µg/I 
trans-1 ,3-Dichloropropene, µ g/I 
1 ,  1 ,2-Trichloroethane, µg/I 
Tetrachloroethene, µg/I 

Results 

<1 .00 
<5.00 ..:· 
<5.00 
<5.00 
<5.00 
<1 .00 
<1 .00 

6.45 
<5.00 
< 1 .00 
<5.00 
<1 .00 
<t.00 
<1 .00 
<1 .00 
<5.00 
<1 .00 
<1 .00 
<1 .00 
<1 .00 
<1 .00 
<1 .00 
<1 .00 
<1 .00 
<1 .00 
<1 .00 
<5.00 
1 9.2 

Method 

82601 
82601 
82601 
82601 
82601 
82601 

. 82601 
82601 
82601 
82601 
82601 
82601 
8260' 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
8260s 

8260' 
82601 



s6urH mRLL 
[:: A"4AIY11CAL LAIS, INC. J� 

Ref. 1 0 1 1 63 

Analyte 

1 ,3-Dichloropropane, µg/I 
Dibromochloromethane, µg/I 
1 ,2-Dibromoethane, µg/l 
Chlorobenzene, µg/I 
1 ,  1 ,  1 ,2-Tetrach loroethane, µg/I 
Ethylbenzene, µg/I 
o-Xylene, µg/I 
m ,p-Xylene, µg/I 
Styren�. µ g/I 
Bromoform,  µg/I 
l sopropylbenzene, µg/I 
Bromobenzene, µg/I 
1 ,  1 ,2,2-Tetrachloroethane, µg/I 
1 ,2 ,3-Trichloropropane, µg/I 
n-Propylbenzene, µg/I 
2-Chlorotoluene, µg/I 
4-Chlorotoluene, µg/l 
1 ,3,5-Trimethylbenzene 
tert-Butylbenzene, µg/I 
1 ,2,4-Trimethylbenzene, µg/I 
sec-Butylbenzene, µg/I 
1 ,3-Dichlorobenzene, µg/I 
4-lsopropyltoluene, µ g/I 
1 ,4-Dichlorobenzene, µg/I 
1 ,2-Dichlorobenzene, µg/1 
n-Butylbenzene, µg/I 
1 ,2-Dibromo-3-chloropropane, µg/I 
1 ,2,4-Trichlorobenzene, µg/I 
Hexachlorobutadiene, µg/l 
Naphthalene, µg/I 

· 1 ,z;3;.1r1chlorooenzene, · µ.gll · 

1 Federal Register, Vol .  49,  No. 209 

New York State ELAP Lab 

J PS:po 
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Results 

<1 .00 
<1 .00 
<1 .00 
<1 .00 
<1 .00 
<1 .00 
<1 .00 
<1 .00 
<1 .00 
<1 .00 
<1 .00 
<1 .00 
<1 .00 
<5.00 
<1 .00 
<1 .00 
<5.00 
<5.00 
<5.00 
<1 .00 
<1 .00 
< 1 .00 
<1 .00 
< 1 .00 
<1 .00 
<1 .00 
<5.00 
<5.00 
<1 .00 
<5.00 

. .  <5.00 

Method 

82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 

. 82601 ' 



S UTH ffiALL � ANALYTIC A L  LABS, lNC.  )ri.1 
November 8, 1 999 

Fenley & Nicol Environmental 
445 Brook Avenue 
Deer Park, NY 1 1 704 

Att.: Mr. Mark Robbins 

26 NORTH MALL • P LA I NV I EW, NY 1 1 803 
(5 1 6) 293-21 9 1  · FAX (5 1 6) 293-3 1 52 

E-Mai l :  info@SouthMal l Labs.com 

www.SouthMal lLabs.com 

Sample Description: 
Sample Collected By: 
Purchase Order Number: 

Wastewater - GP-3 - 56-60 
Fenley & Nicol Environmental 
Vil la Cleaners 

Date Samples Received: 1 0/21 199 
Analysis Number: 1 01 1 64 

Analyte 

Dichlorodifluoromethane, µg/I 
Chloromethane, µg/I 
Vinyl chltiride, µg/I 
Bromomethane, µg/I 
Chloroethane, µgll 
Trichlorofluoromethane, µg/I 
1 ,  1 -Dichloroethene, µgll 
Methylene chloride, µgll 
trans-1 ,2-Dichloroethene, µ gll 
1 ,  1 -Dichloroethane, µ gll 
2,2-Dichloropropane, µg!I 
cis-1 ,2-Dichloroethene. µg/I 
Br.omochl9romethane1 µgll 
Chloroform, µg/I 
1 ,  1 ,  1 -Trichloroethane, µgll 
Carbon tetrachloride, µgll 
1 ,  1 -Dichloropropene, µg/I 
Benzene, µgll 
1 ,2-Dichloroethane, µgll 
Trichloroethane, µg/I 
1 ,2-Dichloropropane, µg/I 
Dibromomethane, µg/I 
Bromodichloromethane ,  µg/I 
cis-1 ,3-Dichloropropene, µgll 
Toluene, µgll 
trans-1 ,3-Dichloropropene, µgll 
1 ,  1 ,2-Trichloroethane, µg/I 
Tetrachloroethene, µgll 

Results 

< 1 .00 
<5.00 
<5.00 
<5.00 
<5.00 
< 1 .00 
< 1 .00 

3.41 
<5.00 
< 1 .00 
<5.00 
< 1 .00 
<:1 !QQ . .  

<1 .00 
<1 .00 
<5.00 
< 1 .00 
< 1 .00 
< 1 .00 
< 1 .00 
< 1 .00 
< 1 .00 
< 1 .00 
< 1 .00 
< 1 .00 
< 1 .00 
<5.00 

5.23 

Method 

8260t 

82601 

82601 

82601 

82601 

82601 

82601 

. - £2601 

82601 

82601 

82601 

82601 

82601 

. .. 82601 
82601 

82601 

82601 

82601 

82601 

82601 

82601 

82601 

82601 

82601 

82601 

82601 

82601 

82601 



,., 
s()UTH mRLL 
t::: ANAL'!'TICAI LAIS, INC. )w 

Ref. 1 0 1 1 64 

Analyte 

1 ,3-Dichloropropane, µg/I 
Dibromochloromethane, µg/I 
1 ,2-Dib romoethane, µg/I 
Chlorobenzene, µg/I 
1 ,  1 ,  1 ,2-Tetrachloroethane, µ g/I 
Ethylbenzene,  µg/I 
o-Xylene, µg/I 
m,p-Xylene, µg/I 
Styrene, µ.g/I 
Bromoform, µg/I 
lsopropylbenzene, µ.g/I 
Bromobenzene, µg/I 
1 ,  1 ,2,2-Tetrachloroethane, µg/I 
1 ,2,3-Trichloropropane, µg/I 
n-Propylbenzene, µg/I 
2-Chloroto luene, µ g/I 
4-Chloroto luene, µ g/I 
1 ,3,5-Trimethylbenzene 
tert-Butylbenzene, µ g/I 
1 ,2,4-Trim ethylbenzene, µg/I 
sec-Butylbenzene, µg/I 
1 ,3-Dichlorobenzene, µg/I 
4-lsopropylto luene, µg/I 
1 ,4-Dich lorobenzene, µg/I 
1 ,2-Dichlorobenzene, µg/I 
n-Butylbenzene, µg/I 
1 ,2-Dibromo-3-chloropropane, µg/I 
1 ,2,4-Trichlorobenzene, µg/I 
Hexachlorobutadiene, µg/I 
Naphthalene, µ.g/I 
1 ,2;3,..-Trichlorobenzene, µ gfl 

1 Federal Register, Vol. 49, No. 2 09 
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Results 

< 1 .00 
< 1 .00 
< 1 .00 
< 1 .00 
< 1 .00 
< 1 .00 
<1 .00 
< 1 .00 
< 1 .00 
< 1 .00 
< 1 .00 
< 1 .00 
< 1 .00 
<5.00 
< 1 .00 
<1 .00 
<5.00 
<5.00 
<5.00 
< 1 .00 
< 1 .00 
< 1 .00 
< 1 .00 
< 1 .{)0 
<1 .00 
< 1 .00 
<5.00 
<5.00 
< 1 .00 
<5.00 
<0:00· 

Method 

82601 
82601 

. 82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
&601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 

· -- - . .... • · · ·--- - - · ·- - - ·  • -- • • • - • ·---·• --··--·-·- ,. ,.  • .., • • •w f"llt tnr-Ct:T'lr\UC! .I.DC Uaf'\I:; et'\J C1 V t"tM TUA.T DActl-=: 



/( 
S�UTH ITIRLL r ANA LYTICA L LABS, I NC.  )TM 

November 8, 1 999 

Fenley & Nico l Environmental 
445 Brook Avenue 
Deer Park, NY 1 1 704 

Att.: Mr. Mark Robbins 

26 NORTH MALL • PLA l N Vl EW, NY 1 1 803 
(5 1 6) 293-21 9 1 • FAX (51 6) 293-3 1 52 

E-Mai l :  info@SouthMal lLabs.com 
www.SouthMal l Labs.com 

Sample Description: 
Sample Collected By: 
Purchase Order Number: 

Wastewater - GP-3 - 46-50 
Fenley & Nicol Envi ronmental 
Villa Cleaners 

Date Samples Received:  
Analysis Number: 

Analvte 

Dichlorodifluoromethane , µg/I 
Chloromethane, µg/I 
Vinyl chloride, µg/I 
Bromomethane, µg/I 
Chloroethane, µg/I 
Trichlorofluoromethane, µg/I 

1 0/21 199 
1 01 1 65 

1 ,  1 -Dichloroethene, µg/I 
Methylene chloride, µg/I 
trans-1 ,2-Dichloroethene, µg/1 
1 ,  1 -Dichloroethane, µg/I 
2,2-Dichloropropane, µg/I 
cis-1 ,2-Dichloroethene, µg/I 
Br�moC?_hlorom�!h_ane! µg/I 
ChlorofonTI, µg/I 
1 , 1 ,1 -Trichloroethane, µg/I 
Carbon tetrachlorlde, µg/I 
1 ,  1 -Dichloropropene, µ g/I 
Benzene, µg/I 
1 ,2-Dichloroethane, µg/I 
Trichloroethane, µg/I 
1 ,2-Dichloropropane, µg/I 
Dibromomethane, µg/I 
Bromodichloromethane ,  µg/I 
cis-1 ,3-Dichloropropene, µg/I 
Toluene, µQJ1 
trans-1 ,3-Dichloropropene, µg/I 
1 ,  1 ,2-Trichloroethane, µg/I 
Tetrachloroethene, µg/I 

Results 

<1 .00 
<5.00 
<5.00 
<5.00 
<5.00 
<1 .00 
<1 .00 

3.92 
<5.00 
< 1 .00 
<5.00 
<1 .00 
<1 .00 

· <1 .oo 
<1 .00 
<5.00 
<1 .00 
<1 .00 
<1 .00 
<1 .00 
<1 .00 
<1 .00 
<1 .00 
<1 .00 
< 1 .00 
<1 .00 
<5.00 

5 .29 

Method 

82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
· a2ac}r 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 



" 

sOurH mRLL r A.NALYTICAl LI.IS, INC. ) .. 

Ref. 1 01 1 65 

Analvte 

1 ,3-Dichloropropane, µg/I 
Dibromochloromethane, µg/I 
1 ,2-Dibromoethane, µg/I 
Chlorobenzene, µg/I 
1 ,  1 ,  1 ,2-Tetrachloroethane, µg/I 
Ethylbenzene, µg/I 
a-Xylene, µg/I 
m,p-Xylene, µg/I 
Styrene, µg/I 
Bromoform, µg/I 
lsopropylbenzene, µg/I 
Bromobenzene, µg/I 
1 ,  1 ,2 ,2-T etrachloroethane, µ g/I 
1 ,2,3-Trichloropropane, µ g/I 
n-Propylbenzene, µg/I 
2-Chlorotoluene, µg/I 
4-Chlorotoluene, µg/I 
1 ,3,5-Trimethylbenzene 
tert-Butylbenzene, µg/I 
1 ,2 ,4-T rimethylbenzene, i1 g/I 
sec-Butylbenzene, µg/I 
1 ,3-Dichlorobenzene, µg/I 
4-lsopropyltoluene, µg/I 
1 ,4-Dichlorobenzene, µg/I 
1 ,2-Dichlorobenzene,  µg/I 
n-Butylbenzene, µg/I 
1 ,2-Dibromo-3-chloropropane, µg/I 
1 ,2,4-Trichlorobenzene, µg/I 
Hexachlorobutadiene, µg/I 
Naphthalene., . µg/J 
1 ,2,3-Trichlorobenzene, µ g/I 

1 Federal Register, Vol. 49, No. 209 

JPS:po 

Results 

<1 .00 
<1 .00 
<1 .00 
< 1 .00 
<1 .00 
< 1 .00 
< 1 .00 
<1 .00 
< 1 .00 
<1 .00 
<1 .00 
< 1 .00 
< 1 .00 
<5.00 
<1 .00 
<1 .00 
<5.00 
<5.00 
<5.00 
< 1 .00 
< 1 .00 
<1 .00 
<1 .00 
<1 .00 
< 1 .00 
<1 .00 
<5.00 
<5.00 
< 1 .00 
<5.00 
<5.00 

Method 

82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 · ·  
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s <' UTH mRLL r A NALYTIC A L  LABS, I NC .  )T,,. 

November 8 ,  1 999 

Fenley & Nicol Environmental 
445 Brook Avenue 
Deer Park, N Y  1 1 704 

Att. : Mr. Mark Robbins 

26 NORTH MALL • PLA I N V I EW, NY 1 1 803  
(51 6) 293-2 1 91  • FAX (5 1 6) 293-3 1 52 

E -Mai l : info@Sou th Mal l Labs.com 

www.SouthMal l Labs.com 

" 

Sample Description: Wastewater - GP-3 - 36-40 
Sample Collected Sy: Fenley & Nicol Environmental 
Purchase Order Number: Villa Cleaners 
Date Samples Received: 1 0/21 /99 
Analysis Number: 1 0 1 1 66 

Analvte Results Method 

Dichlorodifluoromethane , µg/I < 1 .00 82601 
Chloromethane, µ g/I <5.00 82601 
Vinyl chloride,  µ g/I <5.00 82601 
Bromomethane, µ g/I <5.00 82601 
Chloroethane, µ g/i <5.00 82601 
Trichlorofluoromethane, µg/I < 1 .00 82601 
1 ,  1 -Dichloroethene, µ g/I < 1 .00 82601 
Methylene chloride, µ g/I 3.42 82601 
trans-1 ,2-Dichloroethene, µ g/I <5.00 82601 
1 ,  1 -Dichloroethane, µ g/I < 1 .00 82601 
2,2-Dichloropropane, µ g/l <5.00 82601 
cis-1 ,2-Dichloroethene, µg/I 28.0 82601 
BFomo-chtoromethane·, µgfl <-1..00 82-601 . 
Chloroform, µg/I < 1 .00 82601 
1 ,  1 ,  1 -Trichloroethane , µg/I < 1 .00 82601 
Carbon tetrachloride, µg/I <5.00 82601 
1 ,  1 -Dichloropropene, µ g/I < 1 .00 82601 
Benzene, µ g/I < 1 .00 82601 
1 ,2-Dichloroethane, µ g/I < 1 .00 82601 
Trichloroethane, µ g/I 3.61  82601 
1 ,2-Dichloropropane, µg/I < 1 .00 82601 
Dibromomethane, µg/I <:1 .00 82601 
Bromodichloromethane , µ g/I < 1 .00 82601 
cis- 1 ,3-Dichloropropene, µg/I < 1 .00 82601 
Tol uene, µg/I < 1 .00 82601 
trans-1 ,3-Dichloropropene, µg/l < 1 .00 82601 
1 ,  1 ,2-Trichloroethane, µg/I <5.00 82601 
Tetrachloroethene, µ g/l 72.6 82601 



s6urH mRLL [ 4NA.lYTICAt lAI$, INC. )� 

Ref. 1 01 1 66 

Analyte 

1 ,3-Dichloropropane, µ g/I 
Dibromochloromethane, µg/I 
1 ,2-Dibromoethane, µg/I 
Chlorobenzene, µg/I 
1 ,  1 ,  1 ,2·Tetrachloroethane, µg/I 
Ethylbenzene, µg/I 
o-Xylene, µg/I 
m,p-Xylene, µg/I 
Styrene, µg/I 
Bromoform, µg/I 
lsopropylbenzene, µg/I 
Bromobenzene, µg/I 
1 ,  1 ,2,2-Tetrachloroethane, µg/I 
1 ,2,3-Trichloropropane, µg/I 
n-Propylbenzene, µg/I 
2-Chloroto luene, µg/I 
4-Chlorotoluene, µg/I 
1 ,3,5-Trimethylbenzene 
tert-Butylbenzene, µg/I 
1 ,2,4-Trimethylbenzene, µg/I 
sec-Butylbenzene, µg/I 
1 ,3-Dichlorobenzene,  µg/I 
4-lsopropyltoluene, µg/I 
1 ,4-Dichlorobenzene, µg/I 
1 ,2-Dichlorobenzene, µg/I 
n-Butylbenzene, µg/I 
1 ,2-Dibromo-3-chloropropane, µg/I 
1 ,2 ,4-Trichlorobenzene, µg/I 
Hexachlorobutadiene, µg/I 
Naphth_al�� 1!9!! ' 

1 ,2 ,3-Trichlorobenzene, µg/I 

1Federal Register, Vol. 49, No. 209 

New York State ELAP Lab 

J PS:po 

-2-

Results 

< 1 .00 
< 1 .00 
< 1 .00 
< 1 .00 
< 1 .00 
< 1 .00 
< 1 .00 
< 1 .00 
< 1 .00 

. 

< 1 .00 
< 1 .00 
< 1 .00 
< 1 .00 
<5.00 
< 1 .00 
< 1 .00 
<5.00 
<5.00 
<5.00 
< 1 .00 
< 1 .00 
< 1 .00 
< 1 .00 
< 1 ;00 
< 1 .00 
< 1 .00 
<5.00 
<5.00 
< 1 .00 
<5.00 
<5.00 

M ethod 

82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 . 
82601 
82601 
82601 
82601 
82601 
8260.1 

- · · - - -.... -·- ... ... · -... . ,. ,. .__. """'' -• ..,. -·• •1 .a • •  e • ..,,,.. 
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;�UTH ffiALL t ANA LYTI C A L  LABS, I NC. )TM 
November 8, 1 999 

Fenley & Nicol Environmental 
445 B rook Avenue 
Deer Park, NY 1 1 704 

Att.: M r. M ark Robbins 

26 NORTH MALL • PLAI NVI EW, NY 1 1 803 
(5 1 6) 293-2 1 9 1  • FAX {5 '1 6) 293-3 1 52 

E-Mai l :  info@SouthMal l Labs.com 
www.SouthMall Labs.co m 

Sample Description: 
Sample Collected By: 
Purchase Order Number: 

Wastewater • GP-3 - 26-30 
Fenley & N icol Environmental 
Vi l la Cleaners 

Date Samples Received: 
Analysis N u m ber: 

Analvte 

Dich lorodifluo romethane, µg/I 
Chlorometh ane,  µg/I 

1 0/21 /99 
1 01 1 67 

Vinyl chloride, µ g/I 
Bromomethane, µ g/I 
Chloroethane,  µgll 
Trichlorofluoromethane, µ g/I 
1 ,  1 -Dichloroethene, µ g/I 
Methylene chl o ride, µ g/I 
trans-1 ,2-Dichloroethene, µ g/I 
1 ,  1 -Dichloroethane, µ g/I 
2,2-Dichloropropane, µ.gll 
cis-1 ,2-Dichloroethene, µg/I 
Bromochforomethane·, ·µg/1- · 
Chloroform, µ g/I 
1 ,  1 ,  1 -Trichloroethane, µg/I 
Carbon tetrachloride, µ g/1 
1 ,  1 -Dichloropropene, µ.g/I 
Benzene, µ g/I 
'1 ,2-Dichloroethane, µ g/l 
Trichloroethene, µ gll 
1 ,2-Dichloropropane, µgll 
Dibromomethane, µ g/I 
Bromodichloromethane, µg/I 
cis-1 ,3-Dichloropropene, µg/1 
Toluene, µg/I 
trans-1 ,3-Dich loropropene, µ g/I 
1 ,  '1 ,2-Trichloroethane, µg/I 
Tetrachloroethene, µ gll 

Results 

<1 .00 
<5.00 

5.29 
<5.00 
<5.00 
<1 .00 
<1 .00 

3 . 1 4  
<5.00 
< 1 .00 
<5.00 

528. 
<-iyOO 
< 1 .00 
< 1 .00 
<5.00 
< 1 .00 
<1.00 
<1 .00 
6 1 .7 
<1 .00 
<1 .00 
< 1 .00 
< 1 .llO 
< 1 .00 
< LOO 
<5.00 

558. 

Method 

82601 

8260 1 

82601 
82601 
82601 
82601 
82601 
82601 
82601 

82601 

82601 

82601 

. . . . 826.0.1 

82601 

82601 

82601 

82601 

82601 

82601 

8260� 

82601 

82601 

82601 

82601 

82601 

82601 

82601 

82601 



Ref. 1 0 1 1 67 

Analvte 

1 ,3-Dichloropropane,  µg/I 
Dibromochloromethane, µg/I 
1 ,2-Dibromoethane, µg/I 
Chlorobenzene, µg/I 
1 ,  1 ,  1 ,2-Tetrachloroethane, µg/I 
Ethylbenzene, µg/I 
o·Xylene, µg/I 
m,p-Xylene, µg/l 
Styrene, µg/I 
Bromoform, µg/I 
lsopropylbenzene, µg/I 
Bromobenzene, µg/I 
1 ,  1 ,2 ,2-Tetrachloroethane, µg/l 
1 ,2,3-Trichloropropane, µg/I 
n-Propylbenzene, µ g/l 
2-Chlorotoluene, µg/l 
4-Chloroto luene, µg/l 
1 ,3 ,5-Trimethylbenzene 
tert-Butylbenzene, µg/I 
1 ,2,4-Trimethylbenzene, µg/l 
sec-Butylbenzene, µg/l · 

1 ,3-Dichlorobenzene, µg/I 
4-lsopropylto luene, µ g/I 
1 ,4-Dichlorobenzene,  µg/I 
1 ,2-Dichlorobenzene, µg/I 
n-Butylbenzene, µ g/I 
1 ,2-Dibromo-3-chloropropane, µg/I 
1 ,2 ,4-Trichlorobenzene, µ g/I 
Hexachlorobutadiene. µg/I 
Naphthalene. µ-911-
1 ,2 ,3-Trichlo robenzene, µg/I 

1Federal Register, Vol. 49,  No. 209 

New York State ELAP L 

JPS:po 

-2-

Results 

<1 .00 
<1 .00 
<1 .00 
<1 .00 
<1 .00 
<1 .00 
<1 .00 
<1 .00 
<1 .00 
<1 .00 
<1 .00 
<1 .00 
<1 .00 
<5.00 
<1 .00 
<1 .00 
<5.00 
<5.00 
<5.00 
< 1 .00 
<1 .00 
<1 .00 
<1 .00 
<1 .00 
<1 ,00 
<1 .00 
<5.00 
<5.00 
< 1 .00 
<5.00 
<5.00 

Method 

82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
a20ot 

•u� • .,. .. , VCIUQ ..... 1u:::st.1 r.:&.ARtll'n t"\ttT UN 
. - nl'R t".t"INTRt'll 1 FD L ABORATORY OOND!TIONS AND ANY SUGGESTIONS AA! MADE SOLELY ON THAT BASIS. 
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S�UTH ffiALL � ANALYTIC A L  LABS, INC. )rM 

November 8, 1 999 

Fenley & Nicol Environmental 
445 Brook Avenue 
Deer Park, NY 1 1704 

Att.: Mr. Mark Robbins 

26 NORTH MALL • P LA I NV I EW, NY 1 1 803 
(5 1 6) 293-2 1 9 1  • FAX (5 1 6) 293-3 1 52 

E-Mail : info@SouthMall labs .com 
www.South Mall Labs.com 

Sample Description : 
Sample Collected By: 
Purchase Order Number: 

Wastewater - GP-3 - 1 6-20 
Fenley & N icol Environmental 
Vil la Cleaners 

Date Samples Received: 1 0/21 /99 
Analysis Number: 1 01 1 68 

Analvte 

Dichlorodifluoromethane, µg/I 
,.. Chloromethane, µ g/I 

Vinyl chloride,  µg/I · 

Bromomethane, µ g/I 
Chloroethane, µg/I 
Trichlorofluoromethane, µg/I 
1 ,  1 -Dichloroethene, µg/1 
Methylene chloride, µg/I 
trans-1 ,2-Dichloroethene, µ g/I 
1 ,  1 -Dichloroethane, µ g/I 
2,2-Dichloropropane, µg/I 
cis-1 ,2-Dichloroethene, µg/I 

· ·  · Bromochloromethan-e, µgft 
Chloroform, µg/I 
1 ,  1 ,  1 -Trichloroethane, µg/I 
Carbon tetrachloride, µg/I 
1 ,  1 -Dichloropropene, µg/I 
Benzene, µgn 
1 ,2-Dichloroethane, µg/I 
Trichloroethane, µ g/I 
1 ,2-Dichloropropane, µg/I 
Dibromomethane, µg/I 
Bromodichloromethane, µg/I 
cis-1 , 3-Dichloropropene, µg/I 
Toluene, µ g/I 
trans-1 ,3-Dichloropropene, µg/I 
1 ,  1 ,2-Trichloroethane, µ g/I 
Tetrachloroethene, µ g/I 

Results 

<1 .00 
<5.00 

8.68 
<5.00 
<5.00 
< 1 .00 
< 1 .00 

5.82 
6.87 

< 1 .00 
< 5.00 

826. 
. <t..00 
< 1 .00 
<1 .00 
<5.00 
< 1 .00 
<1 .00 
< 1 .00 

1 68. 
< 1 .00 
< 1 .00 
< 1 .00 
< 1 .00 
< 1 .00 
< 1 .00 
<5.00 

1 ,720. 

Method 

82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 

- · · ·  . . . " ,_,,. ' " "'  """"' ,.. ,.,.,.,,.. "' "' 11"'ni:1> ,...".,.,.,.,.,, 1 r;n I ARnRATORV CONDITIONS ANO ANY SUGGESTIONS AAE MADE SOLl!!l..Y ON THAT BASIS. 



li 
S()UTH ffiRLL [ ANALYTICAL LASS, INC. ). 

Ref. 1 0 1 1 68 

Analvte 

1 ,3-Dichloropropane, µg/I 
Dibromochloromethane, µg/I 
1 ,2-Dibromoethane, µg/I 
Chlorobenzene, µg/I 
1 ,  1 ,  1 ,2-Tetrach loroethane, µg/I 
Ethylbenzene,  µg/I 
o-Xylene, µg/I 
m,p-Xylene, µg/I 
Styrene, µg/I 
Bromoform, µg/I 
l sopropylbenzene, µg/I 
Bromobenze ne, µg/I 
1 ,  1 ,2,2-Tetrachloroethane, µg/I 
1 ,2 ,3-Trichloropropane, µg/I 
n-Propylbenzene, µg/I 
2-Chlorotoluene, µg/I 
4-Chlorotoluene, µg/I 
1 ,3,5-Trimethylbenzene 
tert-Butylbenzene, µg/I 
1 ,2 ,4-Trimethylbenzene, µg/I 
sec-Butylbenzene, µg/I 
1 ,3-Dic hlorobenzene, µg/I 
4- lsopropyltoluene, µg/I 
1 ,4-Dichlorobenzene, µg/I 
1 ,2-Dichlorobenzene, µg/I 
n-Butylbenzene, µg/I 
1 ,2-Dibromo-3-chloropropane, µg/I 
1 ,2,4-Trichlorobenzene, µg/I 
Hexachlorobutadiene, µg/I 
N.apbthalene . IJ:g{!_ 
1 ,2,3-Trichlorobenzene, µg/I 

1Federa.I Register, Vol. 49, No. 209 

Laboratory Director: 

JPS:po 

-2-

Results 

<1 .00 
<1 .00 
<1 .00 
< 1 .00 
<1 .00 
<1 .00 
<1 .00 
< 1 .00 
< 1 .00 
<1 .00 
<1 .00 
<1 .00 
< 1 .00 
<5.00 
<1 .00 
<1 .00 
<5.00 
<5.00 
<5.00 
< 1 .00 
<1 .00 
<1 .00 
<1 .00 
< 1 .00 
< 1 .00 
< 1 .00 
<5.00 
<5.00 
<1 .00 
<5.00 
<5.00 

... 

Method 

82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
82601 
62661 

TH! ANALYSIS HAS BEEN CAFIFllEO OUT UNDER CONTFIOLI.EO LABORATORY CONt'lmONs ANO ANY SUGGESTIONS AREMM:JE SOl.El.Y ON THAT BASIS. 
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� 
REGENES£S 

Hydrogen Release Compound (HRC .. ) offe:-s a passive, low-cost treatment: option for in-situ anaerobic 

bioremediation of chlorinated aliphatic hydrocarbons {CAHs). HRC is a proprietary, environmentally safe, food 
quality. polyia.ci::Zte ester specially formulated for slow release of li\ctie add upon hydration:. Bioremediation with 
HRC is a multi-step process. Indigenous anaerobi" microbes (such as a"etogens) metabolize the lactic add 
released by HRC, and produce hydrogen. The resulting hydrogen can be used by reductive dehalogenators 

which are c:apa:ble of dec:hlorinatlng CAHs. Major target compounds in this grOl.lp indude PCE, TCE, TCA as well 

as their daughter produc:ts. 

By providing a long·lasting, time-released hydrogen source, Hydrogen Release Compound can enhance 
anaerobic: reductive dechlorination of chlorinated aliphatic: hydrocarbons. 

The Key Advantages of HRC · 

Challenges spec:ific to CAH remediation in dude the following: (I)  As DNAPLs, CAH plumes sink into the aquiier 
in complex, heterogeneous patterns, rendering them diffic:ult to locate and remediate mechanically; (2) CAHs 
present a significant health hazard; (3) alternatives for CAH remediation: are limited and expensive, 

Enhanced anaerobic: natural attenuation with HRC presents an Innovative solution to CAH remediation. HRC has · 
several advantages over other remedial options: 

1 .  Low maintenance and low cost: Unlike actively engineered systems, continuous mechanical operation and 
mairttenance is eliminated, dramatically reducing overall O&M costs. 

2. lime release provides a constant: and persiS'tent hydrogen source. 
• HR.C is a semi•solid material that remains In place and generates highly diffusible hydrogen slowly 

CNer time. 
• Since CAH plumes are difficult to locate., a continuous, highly diffusible hydrogen source increases the 

effec:tiveness of conraa, containment, and remediation. 
· ·• lhe:corist:ant hydrog-e11 source- �lil'i'iirn!res intl"Odu<!flon C5f oxygen whicli ·c:an oca.Jr Witn repeated 

alternative mechanical methods. 

3. HRC pnxnotes desorption of CAHs. The continuous hydrogen sour"e provided by HRC can reduce dis­
solved phase CAH concentrations. This r:::rea.tes a far:er concentration gradient which in tum faeilita1:es desorp­
tion of � from the soil matrix. ln additfon to SOW"c:e treatment. HRC reduces time to site closure by 
increasing me rate of CAH desorption and remediation. 

4. HRC tnayfavor reduc:tive dechlorination over possible competing methanogenic ac:tivity: 
Results rrom unillenilty studies suggest that there is competition for hydrogen between the reductive 

dec:hlorinators and methanogen:s· (Fennell, et.al.. 1997). High hydrogen c:onc:entrations favor methanogenic: 
a.aivity, whereas reductive dacnlorinaton: !are best supported in eondi'cions ?f mor-e moden.te hydrogen 
c:onc:emration. Thus, since HRC's long-lasting time-release feaure fao1ita:tes controlled hydrogen c:oncentra­
tions. it is an idea! approach for optimb:ing reductive dechlorination. 



• HRC offers a simple and effective approach to the remediation of CAH� Other remediation methods 
maysimply tr2nsfer contaminants to another mediurn or location, requiring permits, removal, t.-ansport3tion, a.'1d 
ongoing Habi!ity. Howe-1er, bioremediation with HRC aJlows microbes to declilortna.te these cont:aminam:s in-situ. 

• HRC has potential effectiveness an other- chlorinated c:onta.minants or co-contaminants, such as 
pentac:hlorophenol (PCP) and hexac:hlorocyclohexane (lindane). 

• Minimal Site Disturbance: Treatment with HRC is in-situ; thus, above ground disturbance is minimized. 

Site Objectives Addressed With HRC · · · 

H RC is a high viscosity liquid that an be injected into the aquifer using direa-push technologies to address a wide 
range of remedial objectives, as follows: 

�omgn� HRC may be strategic:ally applied along the downgraoient edge of a plume to form a barrier to off­
site migration. 

Saturated Zone Applic;ttion - HRC application in or near the source area can: 
• Contraa the dissolved phase plume, r;hrink.''lg it: back toWard the source area 
• lnaease the desorption rate In the source area to accelerate bi:>remedia:tion of the 

entire contaminant m2S$ 

HRC and ORC: Solutions for Vjnyl Chloride Remediation 

Lab and fiel� results have shown that HRC can SU?POC'.'t remediation cf the oce and vc that is produced as a 
result of'PCEITCE degradation. 

However. although anaerobic: conditions favor PO: and TCE degradation, daughter products like DCE and VC 
can degrade faster under aerobic: «ind"ltions. Given that VC at:e1.1mulation Is of particular concern. optimal results 
for CAH remediation with HRC may be achieved by combined treatment with Oxyien Release CcmPound 
. (ORC") to enhance aerobic: bioremediation of vinyl chloride:. HRC treatment can be used in conjunc:tion with 
ORC in either of two dual phase strategies: 

• Simultaneous HRC{CRC application: HRC is apphed to treat higher order CAH.s a! the source, 
while ORC is c:ona.m!ntly applied in a downgradient %one to treat"the resulting daughter pi-odua:s. 

• Sequential HR®RC application: For an appropriate period of time. HRC is applied to treat 
higher order CAHs. As vinyl chloride accumulates. HR.C treatment is terminar.ed and ORC is intre· 
duced to mm this compound. 
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l 
The direct-push injection ofHRC is ctUTently being demonstrated 'With Montgomery \\,.at-;on at a site 

. in Wisconsin contaminated with high levels of PCE. Aquifer materials consist of sand vdtb. a 
calculated groundwater velocity of 0.03 ft/day. 240 pounds of slightly flowable HR.C were il\i ected 
via twelve delivery points in a si> .. "ty square foot area as illustrated in Figure 1 .  

Rt�duction of PCE relative to HRC injection points and existing monitoring well locations are 
presented in Figure 2. Approximately five months following the installation of HRC, PCE mass v:.ra.s 
reduced 1 1 1  grams, representing a reduction of 70%. Concurrent increases in PCE-d.egradation 
daughter products, TCE and DCE, were also documented and are presented in Figures 3 and 4. DCE 
and TCE levels rise continuously through the first i20 days with a slight decrease occurring through 
day 148. Mass balance results of27% to 46% have been an important indicator that the HRC 
injections facilitated contaminant removal by biodegradation. There has been no real detection of 
vinyl c.bloride or ethene. Vinyl chloride may be degrading as soon as it is formed, or may be 
migrating out of the demonstration area. 
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Hvd rooen Release Comoound and the Remed iation of H iaher Order CAH's 

Regenesis has just announced the experimental avai labi l ity of its new Hyd rog en 
Release Compound (H RC) as an option for the b ioremed iation of higher o rd e r  
CAHs such as PCE and TCE. The materia l  is a prop rietary fo od g rade polym e r  
that degrades to produce a si mple a lcohol and lactic acid . The role of short 
chain organic acids and alcohols in the remed iation of CAHs has been defined 
by Gibson and Sewell ( 1 ) . In  this process, the acids and alcohols a re 
metabol ized by one g roup of organisms to yield hyd rogen which in turn is used 
by another g roup of  organisms to effect red uctive dechlorinatio n. A typ ica l 
system would invo lve the conversion of lactic acid to acetic acid by acetogens 
whereby one mole of lactic acid prod uces two moles of hyd rog en.  The two 
moles of hyd rogen are then available for a very efficient stochiometric convers ion 
of  PCE o r  TCE to dechlorin;ited alkanes by organisms conveniently cal led 
red uctive dehalogenators. 

The value of a control led release of lactic acid is emphasized in a body of wo rk 
from the Gossett lab at Cornell including, most recently, Fen nel l  (2). In these 
studies it emphasizes that there is competition between reductive 
dehalogenators and methanogens, the latter wanting to use the hydrogen in t he 
conversion of carbon d ioxide to methane. A low concentration of hyd rogen · 

favors the red uctive dehalogenators and starves out the metha nogens who h ave 
a larger appetite for hydrogen. With an excess of hydrogen in the system the 
methan ogens.- a re favored and crowd out the red u ctive dehalogenators. 
Therefo re, one wants to keep hydrogen concentrations low. This in turn is 
accompl ished by the addition of organic acids which are slowly converted to 
hyd rogen. 

The prob lem with additions of pure lactic a cid are that it al l  has to added at o ne 
time u nless it is metered in with active systems. Also , by this method, using 
water that delivers disso lved oxygen wil l disrupt anaerobic con ditions. Lastly,  the 
use of a l iquid pu lse invites a flow of active agent away from the chlorinated 
source over time. In o rder to combat these p roblems with o rganic acid delivery, 
Regen.esis delteloped its.solid _p_o[Y-mer th gt g_�_n �e il11PJ2-£1t�d c_onveniently · 

throug h various p ush point technologies. The lactic acid is hydrolyzed offthe 
polym er at a more appropriate, slower rate a n d  stays where it is placed offe ring a 
long term source of hyd rogen releasing m aterial .  This advance is analogous to 
the conversion from injections of chemotherapeutic agents which "spike the 
system "  to the various time release approaches that offer more steady d osage. 

1 )  Gibson, S.A. and G.W. Sewell. 1 992. Applied and Environmental 
Micro biology 58(4): 1 392-1393. 

2) Fennell, D.E . . , J.M. Gossett and S.H. Zinder. 1 997. Environmental Scien ce 
and Technology. 31 :  918-926. 
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Copy'rir.ht ':: 1992. ."-.me:-i=.n So:1cty for M1c:m:Holog:• 

Stimuiatj on of Reductive Dechlorination of TetrachJ oro e.thene 
in �A..naerol?ic _A..quifer Microcosms · by Addition of 

Short-Chain Organic l�cids or J\.lcohols 
SUSA...� A. C HESONi.. AND G'CJY W. SEWELL� 

Mar. Tech Erwi:ronmental Te:r:;rJ10lo(;Y, Ini;:., l and U. S. E.nvirr;mmr:rual Prou;ctian Agency, :. R.obe.n S. Kerr 
E.n.viron.mer.tal Resi!arch Labora.£ory, Ada, Oklahoma 74820 

P.ece.ived 10 June 199!/A:::e=:pted 2:?. January 199Z 

The e1fed. of tbe addition of C:Om�on !ertnentation products Ol'I the dehaJoccnat.ioD Of tetrac:bloroethenc 'Yt"lltS 
s;tudied in methanogenic slunies mnde 'l'litb nqwf�I:" $0lids. Lactate,. proplon:ite., c:rot..oriate, butyrate, and 
ethanol stimuiat.ed dehalo�nation ac:tivlty, while acetate, methanol, and 1$e>pn:ipaDol did Dot.. 

-6..lthougb the ecological and public health risks associated 
witb. tc=trachloroethcne (PCE) conta.miiladoo may be the 
most severe: when spills �e:c:t :;::roundwater, little is known 
abou� the environmental conditions nc:ecssary to initiate and 
sustain deha.logenation activity in contaminated aquifers. 
This study was done with core mitlerial collected from a site 
impacted by both· avia.ti<m easoline and cbloroethenu at a 
$'.:oai:=t Ounrd Air Station at Tnive.rse City, Mich.. 

Coll ectioJJ ot core material, making o! microcosms. sam­
pling. and ehloroethene analysis we-re done as described 
previously (11). The microcosms dif!crcd in that 10 1 of 
aquifc:r material and 20-rnl serum bottles were used. The fimll 
coneeotrations of donors added wer;:. u fellows: ncetale, 4 
-n�; l.:i.ctate, 3 mM; propionate, 3 mM; butyrate, 2 mM; 

rotona.te. 2 mM; metbanol, 4 · mM; etlmnol. 2 mM; and 
iso?ropanol. 3 mM. The PClS addition was 1 µ.I o! a mi:thaDOI 

-,ck solution (0. 751 g of PCE per 10-ml total 'YOlume in · 
.that1ol) to &ive a PCE in.id.al com::cntration of approxi­

ma.tcly ��· A small amount of bc:adspacc was left in the:."e 
bottles or ease of handling. AJJ bottles were<wc:ll shaken 
�fter all amend.ments had been made. 

Four fatty acids and tlm:c aJcohols were tested for the 
�bility to .:i.ct as the source: for reducing equivaleni:s for PCS 
dehalogc::rui.tion. The production of trichloroethcne {TCE) 
:md total dich.loroetheoes in microcosms, using these com­
pound$ ns cleetron dono�, is shown .in Fig; l. Sarp.gles fro� 
microcosms amended with Iaet11te or eth:nol had TCE 
present ai the f'lt'St s;a.rnpling puli;t . . at � &a;s "(Fi8.l). �te. crotonate and ropionate a e� dc:halo-
genauon,. a t ough 1a& pc:no was • 

no , Jso l"Opa � ao e m t e unamencied eontro unng this 
time period (Fig. 1). The ma.t1u'l"Cmc:nts f(Om the earl)· time 
points were qwte variable be�ause of differences in 'the onset 
of dchalo.gc:natio�. Huweve:r, at the last two time pointS, signffic�ilfercnc:cs (Stuaent's t tcit"Wlili a iii O.OS) in the . .  
total aniount of dcbalogenation products present were ob­
served between microcosms amended with lactate, ethanol. 
propionate. crotoaate, or butyrate and those which were 
Unamended or were amended with acetate, methanol, or 
isopropanoL . 

Several researchers have dcmoustmtcd the stimulation of 
r.educ::dve dch.alogeution o( <:blorocthMcs by �dditicm of 

l.392 

orga.,ic supplements !)r hydrogen (l, 4, 5, 7. 10). These 
studies were don:; with soil which wz.s bij:h in or2anic 
material (4.2% organic carbon) (l), with inoc:ulum from :i 
biorcac:tor (4, 7, 10), or with a pun: culture derived from 
anaerobic sludge (5). In contrast, our study was dooe with 
aquUer material from an oll�otropbic aquifer (maximum total.I 
organic: �rbon of 0.04$ in unamended microcosms). 

This experimcmt sb0wc:d that dchalogcnation activity 
could be obsezved with an .appropria.le electron donor within 
a week, although in other experiments several weck.i; were 
required (data not shown). This was probably due to the 
particular core material used. However, although lhc time ;it 
which. dchalogenation capability develops ffl a pa.rtiet.tllil' 
sample may varj, · the overall pauern is consiste:nt. The 
microcosms a.mel"ldcd with substrates which would be C.X• 
pccted to l;,e usily degraded und.c:r ana.erobic condi1ions, 
.such es lactate and ethanol (9), iohowed dchnlogenauon 
products as early as 6 days in this pz.rticuliu- experiment. 
Mic::rocosms amcnd.ed with compounds such !:IS_ bl.ltvrate, 
c:rotonatc. and pionatc. which are: more difllC\IJt to c!c-
gradc anaer0 iea • had a longer incubation rlod 
be ore 1 amounts c: a cnauon ucu; were 
p�nt . c: compouoas which supported dch.alogc:· 
nation of P in this. aquifer material would a!l be exp¢c:tcd 
to produce hydrogen durine their anaerobk: oxidation {9). 
Mi::�ol and acetate did not support significant dchaloge­
nation activity during the ·time COul'Se of this experiment. 
Althougli botb of thesC: compounds have bee.a sbowJJ ta 
produce some hydrogen under some circumsta.nces; (3 [Slld 
rcferaices therein), 12). neither :WOt.tld be expected to pro· 
duc:e lar,ee amounts of hydrogen during their anaerol;tic: 
metabollmn. Tb.is suaests that in this �em hydroge:t 
producaCI durin Die mctaOOllsm of C&eatty acids a.nd 

�o n 'd'Oii6r f��rtina- . 
delii adon. Fr osse't wcothat 
hv could su 1110 e.aation o ch.loroethcnes. 
i. oueh methanol was the better substrate or C!r ac:tcrial 
culttmi£ · 

• lt appears that this c::xpujme:ntal ecosystem may be dUfc:r­
ent Jn nature from the othOTS reported from digesters ( 4, 6, 7) 
or bio6lms (2) in that neither thanol a d 
to rt dee on the course o the 
�strnmr •jtboa h m il'O'duee K� dunng ro 1 rn _s_!o--nnalloo activity. SU:a� results wen; �e udy of the 
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Evidence of Chlorinated 

Solvent Degradation 
• Reduced Aquifer Conditions 

- Oxygen & Nitrate Depletio11 

- Hydrogen Sulfide & Metl1a11e Prese11t . 
t 

- Hydroge11 G·e11eratio11 

• Microbial Degradation Products 
- cis-DCE 

- Vinyl Chloride 

- Ethylene 

• Source iof Electron Do11or Identified at Site 
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Hydrogen Peroxide Addition 
' 

• Applic(;ltion since 1 970 ' s  
• Decomposition Releases Oxyge11 
• Strong Oxidant-Fonns Free Hydroxyl 

Radicals 
• Continuous Feed for Aerobic Enhance111e11t 
• Concerns 

- Safetty 
- Microbial Fouling or Disinfection 



Performance Resu lts 

• Results from an i nd ustria l  s ite i n d icate that 
vinyl ch loride deg raded most rapid ly with 
ORC as the on ly app l ied treatme nt 
techno logy (Bel l ,  97) 

• Another study fou nd that the rate of vinyl 
chloride deg radatio n  · in th e p resence of O RC 
is sig n ifica1ntly g reater.th an the rate ach'i.eved 
by natu ral .atten uation  a lone (Marti n ovich , 
et.a l .  97) 
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PCA -Tehchloroolhlno 

PCE · -TelJachloroethe 

TCI\ • Tdchloroelhana 

TCE • Tdchloroethene .. 

DCA .. Dlchloroalhano 

DCE • Dlc:hk>roetheno 

CA - Chloroelhano 

vc - "1nyl Chloddo 
__..... Mejor Pathway 
--- Mklor Pathway 

· ' CH4 
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igure 2. Transformations of ch�orinated aliphatic hydrocarbons. 
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rl . 
� . : ' ' How does HR C wor], ? 

HRC is composed of a proprietary, 
food grade lactic acid po lymer which 
steadily degrades in water to a lcoho l 
and lactic acid which are metabo lizecl 
by fermentation organisms to yield 

· hydrogen. The hydrogen is then 
utilized by :reductive dechlorinating 
microorganisms to convert PCE & 
TCE to low .er chlorinated specie� 
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What is HRC ? 
HRC is an acronym for 
"Hydrogen Release Co_1npound" 
HRC is an Jn,..;Situ An.aero bic· 

. � . 

D.echlori1J.ation . techno logy which 
stimUtlates the release of 
hydrogen by naturally occurring 
micr.01orgi:J:µ.isms into .a 
co.ntitminated plume · · 

� " 



Anaerobic Dech lori natio n  

PCE 
Cl Cl 
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C=C, 

Cl Cl 
�: r  
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Req uires anaerobic cond itions and red uced ca rbon sou rce 
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I<ey benefits to using HR C 

+ HRC is a passive ren1ediatio11 tecl111o logy 

+ HRC is non toxic in water . 
+ HRC adds food grade lactic acid to a 

contami1iated plume, 1iaturally ge1'1e1"afii-1g· 
hydrogen tliereby enl1anci11g tlie 11atit1,.a l 
dechlorination process withoi1t tlie use · of 
costly capita l equip1nent 
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HRC Develop1nent Approach 

• Pate11ts applied for ii1 late 1 997 
• 

• Lab tests perf or111ed de111011strati11g IJrocess 

• 1 st phase of field de111011stratio11 u11derway 

- 1 0  si11gle well ai1d 111i11barrier tests 
• 2nd phase to i11clude expa11ded sites-3 Q9 8 
• Quantifiable Field De111011stratio11s for peer 

review publicatio11 due to start by 4Q98 



CHLOROALI<ANE Co11ta1ninants .witl1 

PCE 

TCE 

DCE 

vc -

. 

Greatest Re111ediatio11 Potential 

Dry Cleaners ; Metal An Dechlor. 
Prod. (An Met) 
Manuf .. Landfills 
Dry Cleaners; Metal 
Prod . .  
Manuf .. Landfills 
PCEffCE SJtes; 
Metal Prod. 
Manuf .. Landfills 

Plastics PCEffCE Sites; 

Indus, Metal Prod.-
R�frhzerants Manuf .. Landfills 

Al1 Dechlor. 
Aero CoMet. 
(An Met) . 
At1 Dechlor. 
Aero CoMet. 
(Aer/An Met) 
Aero Met. 

Aero CoMet 
'An Dechlor. 
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Most Commom Contaminants at Superfund Sites 
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• A site may contain more than 1one of these contaminants 
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State Monitoring Requirements 

• D11ration 
- I Yr. (5) 
- 2 Yr. (5) . 
- > 2 Yr. (2) 
- 1 -4 Yr. ( 1 )  
- Meet Stds. (8) 

- Plt1me Shrinl(s ( 1 )  

- Si te Speaific (5) 
.. 

• Freq11ency 
- Quarterly (25) 
- Semi-Annually (2) 
- Tri-Annually (1)  
- Site �pecific ( 13) 

• Typically 2-6 wells 




