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1. Executive Summary 

This report summarizes the field investigation activities and data collected during the 
perchloroethene (PCE) offsite plume delineation related to the West Side Corporation 
site, Operable Unit #2 (OU-2) in Jamaica, Borough of Queens, New York from May 
2008 through October 2008. These activities were performed under Work Assignment 
No.D004443 – 10.1. The purpose of the field investigation was three-fold: to further 
delineate the extent of PCE in the groundwater migrating off of the West Side site, to 
gather additional information on the potential formation of PCE vapors related to and 
located above the PCE plume, and to establish a permanent well network to monitor 
groundwater contamination for the long term. The onsite (source area) activities are 
grouped under Operable Unit #1 (OU-1), while the offsite contaminated groundwater is 
referred to as Operable Unit #2 (OU-2). 

Between 1969 and 1992, the 4.5-acre West Side Corp. site was used as a storage and 
distribution center for laundromat supplies including large quantities of 
perchloroethylene (PCE). Improper handling of the chemicals has resulted in the release 
of hazardous waste into the groundwater, primarily PCE, which has migrated from the 
OU-1 area to residential areas to the south and west of the site.  

A single unconfined sand and gravel aquifer occupies the permeable soils beneath OU-1 
and OU-2. The regional direction of groundwater flow is south-southwest and depth to 
water (dtw) is typically 10 to 14 feet below ground surface (bgs). 

Field investigations were conducted from May to September 2008. Laboratory analysis of 
PCE concentrations from the first phase of Geoprobe® investigation indicated that the 
plume’s extent was greater than previously reported. PCE contaminated groundwater was 
initially detected at and beyond 172nd Street, which was originally thought to be ahead of 
the plume’s leading edge. Based upon these findings, a phase of field investigation to 
complete plume delineation and establish locations for permanent monitoring wells. 

Forty-four (44) groundwater monitoring wells were installed in clusters at shallow (~12-
22 feet bgs), intermediate (~35-45 feet bgs), and deep (~70-80 feet bgs) intervals at 14 
locations to complement the 25 existing wells. Levelogger® pressure transducers were 
installed to continuously measure water levels in intermediate depth wells. Passive 
Diffusion Bags (PDBs) were installed in new and existing monitoring wells to retrieve 
water quality samples for laboratory analyses during quarterly sampling events. 
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Water level data confirm that the direction of groundwater movement is to the south-
southwest as would be expected based on regional conditions. No significant vertical 
gradient was observed between the shallow, intermediate and deep intervals under non-
pumping conditions. The movement of the PCE plume follows the regional flow 
direction, implying that groundwater flow is the primary driver of PCE migration, which 
has moved further downgradient into OU-2 than previously reported.  

PCE contamination reaches deeper into the aquifer and becomes more widely dispersed 
with increasing distance from OU-1, with much lower or no PCE concentrations at 
shallow depths. The highest concentrations of PCE were observed along 172nd Street, 
where PCE concentrations greater than 10,000 ppb were detected from 30 to 70 feet bgs. 
Contaminated groundwater at 169th Street shows PCE concentrations greater than 
1,000ppb from 40 to 80 feet bgs. As currently mapped, the leading edge of the plume is 
located in the vicinity of 166th Street where low concentrations of PCE were detected in 
only one well. 

The potential for vapor intrusion into basements of structures is expected to diminish 
with increasing plume depth and distance from OU-1. PCE contamination is moderate at 
shallow depths east of Merrick Boulevard between 172nd and 175th Streets. Vapor 
intrusion is not likely to occur west of Merrick Boulevard, where PCE was not detected at 
the water table and only low concentrations were detected at most locations at 
approximately 30 feet bgs or deeper. 

The currently mapped length of the plume is approximately 4,320 feet, and assuming a 
release date in the late 1970’s, the apparent rate of PCE migration is approximately 0.38 
ft/day. Assuming this continued rate of movement, the PCE plume would be expected to 
migrate south-southwest at approximately 140 feet per year or 1/4 mile per decade under 
current non-pumping conditions. 

When groundwater remediation begins, pumping conditions will create 1 foot of 
drawdown at the leading edge of the plume and 0.5 feet drawdown well beyond this 
extent. However, the resulting heads create a capture zone that reaches across Merrick 
Boulevard before developing a roughly east/west trending groundwater divide, running 
through 169th Street. This anticipated capture zone should be sufficient to capture the 
shallow and intermediate portions of the PCE plume, as well as capturing the bulk of the 
deep plume. However, the very leading edge of the deep portion of the plume, between 
166th and 169th Streets appears to lie outside of the capture zone. 
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It is recommended that the NYSDEC:  

 Evaluate options for recovery of the leading edge of the PCE plume. 

 Consider options for alternate means of remediating the leading edge of the plume.  

 Include wells 6A and 6B at Station 6 in the next sampling round. 
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2. Introduction 

2.1. INTRODUCTION 
This report summarizes the field investigation activities and data collected during the 
perchloroethene (PCE) offsite plume delineation related to the West Side Corporation 
(West Side) site, Operable Unit #2 (OU-2) in Jamaica, Borough of Queens, New York 
from May 2008 through October 2008. These activities were conducted under Work 
Assignment No.D004443 – 10.1. The purpose of the field investigation was three-fold: to 
further delineate the extent of PCE in groundwater migrating from the West Side site, to 
gather additional information on the potential formation of PCE vapors related to and 
located above the PCE groundwater plume, and to establish a permanent well network to 
monitor groundwater quality for the long term. 

2.2. BACKGROUND 
 Between 1969 and 1992, the 4.5-acre West Side site was used as a storage and 
distribution center for laundromat supplies including large quantities of perchloroethene 
(PCE). Five 10,000-gallon aboveground storage tanks (ASTs) were located outside the 
southeast portion of the main building, and were used for bulk storage and transfer of 
PCE. Improper handling of the chemicals has resulted in the release of hazardous waste 
into the groundwater, primarily PCE, which has migrated from the OU-1 area to 
residential areas to the south and west of the site. The site is currently leased by Atlantic 
Express, a bus company that services, stores, and dispatches school buses. The 
components of both OU-1 and OU-2 are collectively referred to in this report as the 
‘study area’. 

2.3. PREVIOUS INVESTIGATIONS 
Previous remedial investigations (RIs) have concluded that the source area of PCE is the 
West Side Corporation site, located at 107-10 180th Street in the city of Jamaica, New 
York (see Figure 1-1).  The onsite (source area) activities are grouped under Operable 
Unit #1 (OU-1), which was partially remediated in 2005 by URS and Thermal 
Remediation Services (TRS) by using electrical resistance heating (ERH) and soil vapor 
extraction (SVE). Further loading of PCE into the groundwater and the migration of 
contaminated groundwater offsite should be reduced by this effort.  

In 2000, GZA Environmental investigated the offsite migration of PCE and discovered 
groundwater contamination extending approximately 1/2 mile south of the West Side site, 
where dissolved PCE concentrations in shallow depths were as high as 4400 parts-per-
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billion (ppb) beneath a residential area. This residential area was designated Operable 
Unit #2 (OU-2), and a subsequent RI was conducted by URS between May 2005 and 
October 2006 to gather additional information. URS installed eight shallow groundwater 
monitoring wells (W-01 through W-08) and 39 permanent soil gas sampling points 
(SVPs) to monitor groundwater and soil gas conditions beneath the residential area. 
During the winter of 2006-07, URS collected indoor air and subslab vapor samples at 85 
residences in OU-2. URS also conducted an expanded groundwater sampling effort 
beyond the downgradient edge of the shallow PCE plume in March 2007 with the 
installation and sampling of 49 direct-push groundwater probes (URS, June 2007). 

2.4. OBJECTIVES OF THIS INVESTIGATION 
Based on the results and findings of the previous investigations, the NYSDEC retained 
Malcolm Pirnie to conduct further delineation of the offsite PCE plume. The objectives of 
this investigation were to: 

 More fully delineate the horizontal and vertical extent of the offsite PCE plume 
through a staged sequence of field investigations. 

 Document the direction of groundwater movement and to further characterize the 
PCE plume limits by taking water quality and water level measurements. 

 Determine if the currently delineated plume is within the capture zone of recovery 
wells planned for use in remediation of the plume. 

2.5. MAJOR TASKS 
Major tasks completed during the investigation included: 

 Investigate subsurface conditions using direct-push grab sampling techniques to 
initially delineate plume extent and choose locations for monitoring wells. 

 Install and develop new monitoring wells and redevelop existing wells to establish a 
monitoring network at shallow, intermediate and deep zones in and around the 
delineated PCE plume. 

 Conduct synoptic groundwater level monitoring on a quarterly basis in all wells and 
continuously (using data logging pressure transducers) in selected wells. 

 Collect an initial round of groundwater samples for laboratory analyses, to be 
followed by three additional quarterly rounds of sampling and analysis. 
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2.6. AVAILABLE INFORMATION 
The following are available for review of background information, some of which were 
used to develop this report: 

1. Final Remediation Certification Report: West Side Corporation Site OU No.1. URS, 
2006. 

2. Offsite Remedial Investigation: West Side Corporation Site No. 2-41-026. Volume 1. 
TAMS and GZA Joint Venture, May 2001. 

3. Field Investigation Letter Report: “Groundwater Sediment and Soil Gas 
Investigation--West Side Corporation Site 2-41-026” URS, January 2007. 

4. Field Investigation Report: “Groundwater and Residential Air Sampling - December 
2006 through April 2007 Soil Vapor Intrusion Investigation” URS, June 2007. 

5. Isbister, USGS WSP 1825. USGS 2006; SI map. 

6. Harte, Philip T. “Simulation of Tetrachloroethene in Groundwater Aquifer Municipal 
Well Superfund Site Milford, NH” USGS Scientific Investigations Report # 5176, 
2004. 

7. NOAA Quality Controlled Local Climatological Data: JFK International Airport 
(94789) New York, NY. August, September, October 2008. http://cdo.ncdc.noaa.gov  

8. Montgomery, John H. Groundwater Chemicals Desk Reference. Lewis Publishers, 
Michigan; 1990. 
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Figure 2-1:  Existing Offsite Monitoring Wells 
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3. Summary of Subsurface Conditions 

3.1. GEOLOGY 
The shallow geology beneath the study area consists of medium to coarse grained sands 
of Pleistocene age locally known as the Upper Glacial aquifer. Split-spoon and 
Geoprobe® sleeve-rod soil samples collected during the investigation showed this aquifer 
material to be very consistent throughout the study area. These sands were seen to a 
typical depth of approximately 70 feet below ground surface (bgs), where the top of the 
underlying Gardiner’s clay layer was encountered. The depth to the top of the clay, which 
is an undulating surface throughout the study area, increases southward from OU-1 to 
OU-2, ranging from 62 feet to 105 feet bgs. Soil samples were logged by the onsite 
geologist (Appendix A) and found to be consistent with the previous studies conducted at 
OU-1 and OU-2. See Sections 5.3.1 and 5.4.1 for more information. 

3.2. HYDROGEOLOGY 
A single unconfined upper-glacial aquifer occupies the permeable soils beneath OU-1 
and OU-2. From analysis of groundwater elevations taken in monitoring wells, the 
direction of groundwater flow is south-southwest from the West Side site. Depth to water 
is typically 10 to 14 feet bgs throughout the study area. Water table elevations range from 
22 feet above msl onsite at OU-1 to 15 feet above msl at the south edge of OU-2. These 
elevations are consistent throughout shallow, intermediate and deep monitoring wells 
installed in both operable units. See Section 6.2 for more information. 

The velocity of groundwater movement through this aquifer was estimated from water 
level measurements and existing hydrogeologic information for the study area. The 
horizontal groundwater gradient was measured to be 0.0018 feet/foot along the plume’s 
south-southwest heading. Given this gradient, an average hydraulic conductivity of 1,000 
gpd/ft2 and an average effective porosity of 30%, the rate of groundwater flow in this 
aquifer is estimated at 0.80 ft/day. 
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4. Summary of Field Investigations 

4.1. INTRODUCTION 
Field investigations were conducted by Miller Environmental Group (MEG) from May to 
September 2008 under NYSDEC Work Assignment No.D04443-10.1. MEG used YEC, 
Inc. and Utility Detection, Inc as subcontractors to complete the work. Malcolm Pirnie 
provided field oversight and coordination services, and received data from MEG to 
prepare this report. 

4.2. UTILITY MARKOUT, GEOPHYSICAL SURVEY AND 
PERMITS 

Utility Detection, Inc. (UDI), a subcontractor to MEG, located buried utility lines and 
structures at the proposed Geoprobe® and monitoring well locations prior to any 
intrusive activities. A combination of Ground Penetrating Radar (GPR) and 
Electromagnetic (EM) geophysical methods were used. MEG coordinated with the New 
York City Department of Transportation (NYCDOT) Bureau of Permit Management to 
obtain road opening permits prior to engagement in any intrusive activities. 

4.3. GEOPROBE® INVESTIGATION  
MEG conducted the plume delineation field work, which consisted of two separate 
mobilizations of Geoprobe® direct-push sampling. The first mobilization began in May 
2008 and was intended to confirm the projected extent of the shallow PCE plume 
indicated by the June 2007 URS report.  

Laboratory analysis of PCE concentrations from the first mobilization indicated that the 
plume’s extent was greater than previously reported. Therefore, a second mobilization 
was initiated in July 2008 to complete plume delineation. Sample results were used to 
identify locations for future monitoring well installation within the plume’s vertical and 
horizontal extent. See Section 4.1 for more information. 

4.4. EXISTING MONITORING WELL REDEVELOPMENT  
In May 2008, five (5) existing monitoring well triplets primarily located offsite in the 
residential area (MW 24-1, MW 24-2, MW 24-4, MW 24-5, and MW 24-6) and 6 
existing shallow wells (W-01S, W-02S, W-03S, W-04S, W-05S, and W-06S) were 
redeveloped. The sixth existing monitoring well triplet (MW 24-3), located adjacent to 
the West Side parcel (OU-1), could not be located due to the recent placement of a gravel 
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overburden as well as thick vegetation, and was therefore not included in this 
investigation. 

Also included during the redevelopment of existing monitoring wells was the repair of 
the deteriorated concrete well apron from MW 24-2. See Table 4-1 for well details and 
Figure 1-1 for well locations. 

4.5. SOIL VAPOR POINT ABANDONMENT 
Several permanent soil vapor points (SVP) were abandoned in May 2008. The following 
14 SVPs were removed and backfilled with cement to ground surface: SG25, SG26, 
SG27, SG28, SG29, SG30, SG31, SG32, SG33, SG35, SG36, SG37, SG38 and SG39. 
SVPs not listed were inaccessible for demolition. See Figure 3-1 for locations of 
abandoned and inaccessible SVPs. 

4.6. MONITORING WELL INSTALLATION  
Immediately following the first Geoprobe® mobilization, MEG installed groundwater 
monitoring wells in clusters at 8 locations within West Side OU-2 to complement the 
existing shallow well network installed by URS. Monitoring well installation was 
conducted from June 2008 to July 2008; see Section 5.1 for more information. 

Additional monitoring well clusters were installed in 6 locations following the second 
Geoprobe® investigation in OU-2 from August 2008 to September 2008. 

4.7. MONITORING PROGRAM  
Upon completion of well installation and development, MEG installed Solinst 
Levelogger® pressure transducers in intermediate depth wells to provide continuous 
water level measurements. Passive Diffusion Bag samplers (PDBs) were then placed in 
all new and existing monitoring wells at OU-2, and in selected wells at OU-1, to obtain 
water quality samples for laboratory analyses. Table 3-2 provides a list of the wells fitted 
with PDBs.  A total of 66 PDBs were installed for the initial round of sampling, which is 
the first of four scheduled quarterly sampling events. Specifications for the Levelogger® 
and PDBs are found in Appendix B and Appendix C, respectively. See Section 6.1 for 
more information. 
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Table 4-1. 
Existing Redeveloped Monitoring Wells 

Well Number *Screen Interval 
Casing Coordinates **TOC

Elevation 
Northing Easting  

MW 24-1 

S 13-23 

681651.653 692258.5296 
33.01 

I 36-46 32.97 

D 59-69 32.99 

MW 24-2 
 

S 11-21 

680820.5569 691907.9768 
29.04 

I 35-45 28.97 

D 60-70 28.98 

MW 24-3 

S 8-18 

NOT FOUND NOT FOUND  I 28-38 

D 54-64 

MW 24-4 

S 15-25 

679689.2684 691178.3012 
30.18 

I 38-48 30.19 

D 62-72 30.17 

MW 24-5 

S 13-23 

679896.0375 691997.5019 
28.28 

I 36-46 28.29 

D 65-75 28.36 

MW 24-6 

S 9-19 

679442.7282 692774.0063 
26.51 

I 33-43 26.57 

D 57-67 26.70 
 
*Screen intervals S (Shallow), I (intermediate) and D (Deep) in feet (ft) below ground surface (bgs) 
 
**TOC = Top of Casing elevation in feet (ft) above msl, surveyed by YEC on 7.01.08 and 9.08.08 
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Table 4-2. 
Monitoring Wells with PDB Samplers Installed 

Well Number Well Number Well Number Well Number
MW 24-1 S W-02 S W-09 S W-15 S 

MW 24-1 I W-02 I W-09 I W-15 I 

MW 24-1 D W-02 D W-09 D W-15 D 

MW 24-2 S W-03 S W-10 S MW 22 S 

MW 24-2 I W-03 I W-10 I MW 3 D 

MW 24-2 D W-03 D W-10 D MW 55 D 

MW 24-4 S W-04 S W-11 S MW 6 S 

MW 24-4 I W-04 I W-11 I MW 7 S 

MW 24-4 D W-04 D W-11 D MW 77 D 

MW 24-5 S W-06 S W-12 S MW-05 

MW 24-5 I W-06 I W-12 I MW-07 

MW 24-5 D W-06 D W-12 D MW-08 

MW 24-6 S W-07 S W-13 S 

 

MW 24-6 I W-07 I W-13 I 

MW 24-6 D W-07 D W-13 D 

W-01 S W-08 S W-14 S 

W-01 I W-08 I W-14 I 

W-01 D W-08 D W-14 D 
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Figure 4-1:  Soil Vapor Point Locaitons 

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

D

D

D

D

D

D
D

D

D

D

D

DD

1 7
3

R
D

 S
T

1 7
3

R
D

 S
T

1 7
5

T
H

 S
T

1 7
5

T
H

 S
T

1 7
4

T
H

 S
T

1 7
4

T
H

 S
T

1 7
2

N
D

 S
T

1 7
2

N
D

 S
T

1 7
7

T
H

 S
T

1 7
7

T
H

 S
T

1 1 1 T H  A V E

1 1 1 T H  A V E

S
A

Y
R

E
S

 A
V

E

S
A

Y
R

E
S

 A
V

E

1 8
0

T
H

 S
T

1 8
0

T
H

 S
T

1 0 9 T H  A V E

1 0 9 T H  A V E

1 0 6 T H  A V E

1 0 6 T H  A V E

1 7
8

T
H

 S
T

1 7
8

T
H

 S
T

1 7
6

T
H

 S
T

1 7
6

T
H

 S
T

M
E

R
R

I C
K

 B
L

V
D

M
E

R
R

I C
K

 B
L

V
D

F E R N  P L

F E R N  P L

1 0 8 T H  A V E

1 0 8 T H  A V E

1 7
5

T
H

 P
L

1 7
5

T
H

 P
L

1 6
9

T
H

 S
T

1 6
9

T
H

 S
T

W A T S O N  P L

W A T S O N  P L

1 1 0 T H  R D

1 1 0 T H  R D

R U S C O E  S T

R U S C O E  S T

1 0 5 T H  A V E

1 0 5 T H  A V E

1 0 7 T H  A V E

1 0 7 T H  A V E1 0 6 T H  R D

1 0 6 T H  R D

W R E N  P L

W R E N  P L

1 7
1 S

T
 P

L

1 7
1 S

T
 P

L

1 7 8 T H  P L

1 7 8 T H  P L

P
O

L
H

E
M

U
S

 A
V

E

P
O

L
H

E
M

U
S

 A
V

E

1 1 0 T H  AV E

1 1 0 T H  AV E

A
L

L
E

Y
  

A
L

L
E

Y
  

1 7
9

T
H

 S
T

1 7
9

T
H

 S
T

1 0 4 T H  AV E

1 0 4 T H  AV E

1 6
8

T
H

 S
T

1 6
8

T
H

 S
T

1 1 1 T H  R D

1 1 1 T H  R D

1 0 9 T H
 R

D

1 0
9 T H

 R
D

1 1 2 T H
 AV

E

1 1 2 T H
 AV

E

A
D E L A

I D E  R D

A
D E L A

I D E  R D1 7
0

T
H

 S
T

1 7
0

T
H

 S
T

M
A

R
N

E
 P

L
M

A
R

N
E

 P
L

R
A

M
P

  

R
A

M
P

  
1 7 9 T H  S T

1 7 9 T H  S T

1 0 7 T H  A V E

1 0 7 T H  A V E

A L L E Y   

A L L E Y   

1 7
1 S

T
 P

L

1 7
1 S

T
 P

L

A L L E Y   

A L L E Y   

1 7
2

N
D

 S
T

1 7
2

N
D

 S
T

A
L

L
E

Y
  

A
L

L
E

Y
  

M
E

R
R

I C
K

 B
L

V
D

M
E

R
R

I C
K

 B
L

V
D

1 7
7

T
H

 S
T

1 7
7

T
H

 S
T

1 7
6

T
H

 S
T

1 7
6

T
H

 S
T

1 1 0 T H  A V E

1 1 0 T H  A V E

A L L E Y   

A L L E Y   

A
L

L
E

Y
  

A
L

L
E

Y
  

SG-38

SG-39

SG-31

SG-32

SG-33

SG-34

SG-35

SG-36

SG-05

SG-04

SG-03

SG-02SG-01 SG-37

SG-28

SG-27

SG-21

SG-13

SG-30

SG-29

SG-26

SG-25

SG-24

SG-23

SG-22

SG-20

SG-19

SG-18

SG-17

SG-16

SG-15

SG-14

SG-12

SG-11

SG-10

SG-09

SG-08

SG-07

SG-06

0 500 1,000250
Feet

q S T A T I O N  2 4S T A T I O N  2 4

W E S T  S I D E  C O R PW E S T  S I D E  C O R P

SOIL VAPOR POINT LOCATIONS

(based on 2006 PLUTO)

West Side Corp

Station 24

!(

Soil Vapor Points!(

D Abandoned Soil Vapor Point



New York State Department of Environmental Conservation 
Final Offsite Plume Delineation and Investigation Report  
Work Assignment No. D00443-10.1  

5-1 

 
 

 

5. Geoprobe Investigation 

5.1. INTRODUCTION  
MEG conducted two separate Geoprobe® investigations in OU-2 to further delineate 
PCE contamination in the aquifer and to establish locations for new monitoring wells. 
The first investigation occurred in May 2008 along transects of 177th, 175th and 172nd 
Streets but did not reveal the plume’s leading edge.  

In July 2008, the second investigation was conducted to complete the horizontal and 
vertical delineation of the PCE plume. During the second investigation, Geoprobe® 
borings were conducted on transects along accessible streets until PCE was no longer 
detected in groundwater samples analyzed using MEG’s mobile laboratory.  

5.2. FIRST MOBILIZATION 
5.2.1. Geoprobe® Borings B1 to B20  
MEG completed borings B1 to B20 along three transects downgradient of OU-1 and 
along the plume’s projected boundary (Figure 4-1):  

1. B1 to B5 along 177th Street, between 109th Avenue and 110th Avenue 

2. B6 to B10 along 175th Street, between 110th Avenue and 111th Avenue 

3. B11 to B20 along 172nd Street, between 111th Road and Sayres Avenue 

Groundwater samples were collected from two depths at each boring location; the first 
from the water table interface (10 to 12 feet bgs) and the second from approximately 25 
to 27 feet bgs. Samples were collected in 1-liter (L) amber glass jars and analyzed by 
Phoenix Laboratories. PCE concentrations detected at each boring location are also 
shown on Figure 4-1.   

5.2.2. Laboratory Analyses 
Groundwater samples retrieved during the first mobilization were analyzed by Phoenix 
Laboratories for Volatile Organic Compounds (VOCs) using SW-846 EPA method 8260. 
Additional samples were collected for QA/QC purposes. Laboratory results from this 
mobilization can be found in the accompanying Data CD: 1.1. 
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5.2.3. First Mobilization Results 
PCE concentrations varied depending on the depth at which groundwater samples were 
retrieved and the proximity to the source area at OU-1. PCE was typically not detected in 
shallow samples, except along the closest transect (177th Street) to OU-1, where PCE 
concentrations ranged from ‘non-detect’ to 110 ppb. Deeper samples (25 to 27 feet bgs) 
along the same transect had greater PCE concentrations with values ranging from 54 – 
700 ppb. 

Groundwater samples collected along the next transect, downgradient on 175th Street (B6 
to B10), showed a similar trend. PCE was again typically not detected in the shallow 
samples, while the deeper samples consistently had PCE concentrations ranging from 120 
- 990 ppb.  

The final transect of the first investigation on 172nd Street was initially expected to lie 
beyond the leading edge of the plume. PCE was not detected in shallow samples at boring 
locations B11 – B20. However, deeper samples displayed a range of PCE concentrations 
from 7 – 3500 ppb. These results indicated that the leading edge of the plume extended 
beyond 172nd Street and most of its mass was deeper in the aquifer. While the extent of 
the dissolved-phase contamination near the ground surface was confirmed, the full extent 
of the plume in three dimensions was not yet delineated.  

The high PCE concentrations in the 25 to 27 feet bgs samples indicated that the vertical 
extent of the plume was not known and that further investigation of the vertical 
delineation was warranted. Before demobilizing from the first investigations, two 
additional Geoprobe® borings (B3A and B8A) were advanced adjacent to boring 
locations B3 and B8 to investigate the plume’s thickness. Groundwater samples were 
retrieved at 30, 37, 44, 51 and 58 feet bgs and analyzed for VOCs. Laboratory results 
from these samples confirmed the presence of PCE at greater depths than previously 
investigated. PCE concentrations of 300 ppb or greater were observed up to the final 
sample depth (58 feet). See Table 4-1 for a summary of PCE concentrations by sampling 
location and depth. 

5.3. SECOND MOBILIZATION 
The second Geoprobe® investigation proceeded in a stepwise manner, moving 
downgradient along transects of the PCE plume until its leading edge was found. Borings 
were advanced into the soil, starting from the last known location of PCE and ending 
after completing three additional transects; two of which were south of Merrick 
Boulevard.  

MEG used a mobile laboratory in this investigation with the intent of producing near real-
time data on PCE concentrations in the groundwater samples. The speed of this testing 
strategy supported the ability to make field decisions regarding subsequent sampling 
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locations and interpretation of plume delineation. Basing field operations on near real-
time laboratory results enabled MEG to proceed uninterrupted along each of the plume 
transects. As a result, this mobilization was more comprehensive and efficient in 
delineating the plume’s horizontal and vertical extent. 

5.3.1. Geoprobe® Borings B21 to B50 
Direct-push sampling continued along three transects until mobile laboratory data 
indicated that PCE was no longer being detected in the groundwater samples or until the 
limits of permitted street access were reached by the MEG field team:  

1. B21 to B28 along 172nd Street, between 110th Avenue and 111th Road 

2. B29 to B42 along 169th Street between 110th Avenue and Linden Blvd. 

3. B43 to B50 along 166th Street between Nadal Place and Sayres Avenue 

Groundwater samples were collected from the water table to the anticipated depth of the 
Gardiner’s Clay layer (70 to 105 feet bgs, or to the maximum capable depth of the 
Geoprobe®) in 7 foot depth intervals and analyzed by MEG’s onsite mobile laboratory. 
Geoprobe® boring locations are shown in Figure 4-2.  

5.3.2. Interim Monitoring Well Sampling  
An interim groundwater sampling event was conducted on July 23, 2008 to supplement 
the second Geoprobe® investigation. Samples were collected from selected six existing 
monitoring well clusters (also shown on Figure 4-2) and analyzed by MEG’s onsite 
mobile laboratory. PCE concentrations in the monitoring wells were consistent with the 
ongoing Geoprobe® investigation and were used to aid in the plume delineation; results 
are provided in DATA CD: 2.1. 

Water quality data from MW 24-4 were particularly helpful in guiding field activities. 
Analyses of groundwater samples from the shallow, intermediate, and deep wells at this 
cluster confirmed the plume’s periphery to be in the vicinity of 110th Avenue at 172nd 
Street, where PCE was detected at low concentrations (4 to 47 ppb). From these results, it 
was determined that DOT permit acquisition to conduct direct-push sampling across 
110th Avenue was not necessary. 

5.3.3. Mobile Laboratory Analyses  
During the second Geoprobe® investigation, groundwater samples were collected in 
40mL vials and analyzed by MEG’s onsite mobile laboratory by Gas 
Chromatography/Mass Selective Detection (GC/MSD) for target analytes: PCE, 
trichloroethene, and cis-1,2-dichloroethene. Additionally, one duplicate sample was 
collected from each Geoprobe® boring and delivered to Phoenix Laboratories for 
comparative purposes. Mobile laboratory and equipment photographs are shown in 
Figure 4-3 and Figure 4-4, respectively. 
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Duplicate groundwater quality samples were analyzed by Phoenix Laboratories (DATA 
CD: 2.2) and found PCE concentrations to be lower on average than MEG’s mobile 
laboratory data (DATA CD: 2.3). Typically, PCE concentrations in the duplicate samples 
were lower than the mobile laboratory but were still within the same order of magnitude, 
indicating continuity between the two datasets.  

5.3.4. Second Mobilization Results 

172nd Street Transect 
Geoprobe® borings B21 to B28 extended north from boring B20 on the 172nd Street 
transect. Sampling location B27 yielded the highest and second highest PCE 
concentrations from the entire investigation at 20,991 ppb and 16,643 ppb at depths of 65 
feet and 51 feet, respectively. The bulk of PCE contamination on this transect was 
discovered at depths of 30 feet and greater, where PCE concentrations were consistently 
in the 1,000 to 5,000 ppb range at depths ranging from 35 feet to 70 feet bgs. Shallow 
samples (16 to 23 feet bgs) continued to show low to ‘non-detect’ PCE concentrations 
compared to the deeper samples.  

Laboratory analysis from this transect suggests the plume is bounded to the north and 
south by 110th Avenue and Sayres Avenue, respectively. Figure 4-3 displays this plume 
transect (B-B’), with PCE concentrations shown. 

169th Street Transect 
Groundwater samples (B29 to B41) retrieved from the 169th Street transect revealed that 
the plume had migrated across Merrick Boulevard. The highest PCE concentrations were 
deeper into the aquifer compared to 172nd Street (greater than 40 feet bgs), but also less 
substantial at 4,700 ppb maximum. The highest PCE concentrations were detected at 
borings B39 and B29, where 111th Avenue intersects 169th Street.  

Laboratory analysis suggests the plume is bounded to the north and south by 110th 
Avenue and Sayres Avenue at this transect also; PCE concentrations decrease into the 
100 ppb range upon approaching 110th Avenue to the north and the single digit ppb 
values beyond Sayres Avenue to the south. Figure 4-4 displays this plume transect (C-
C’), with PCE concentrations shown. 

166th Street Transect 
All groundwater samples collected from the 166th street transect (B43 to B50) using the 
Geoprobe® were ‘non-detect’ for PCE at all depths. These results indicated that the 
leading edge of the PCE plume had been found, and was located between 166th Street 
and 169th Street. An outlying direct-push boring B35, located farther south on the corner 
of Marsden Street and 115th Avenue (not shown), also did not detect PCE at any depth. 
No cross-section was prepared since PCE was not detected at any of the sampling 
locations. 
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MEG mobile laboratory target analyte concentrations from borings B21 to B50 are 
provided in Data CD: 2.3. PCE concentrations detected are summarized in Table 4-2.  

5.4. GEOPROBE® FINDINGS 
Cross section A-A’ (see Figure 4-5) indicates that the leading edge of the plume is 
located downgradient of 169th Street, where PCE concentrations were low to ‘non-
detect’ in many samples. As PCE was not detected on 166th Street, the leading edge of 
the plume was interpreted to be located between 169th and 166th Streets.  

Cross-sections prepared from this dataset illustrate the greatest mass of PCE is located in 
the vicinity of 172nd Street. The highest concentrations of PCE were observed along this 
transect, where two distinct masses of dissolved PCE appear to lie from 30 to 70 feet bgs, 
with the highest concentrations greater than 5,000 ppb and 10,000 ppb (Figure 4-3). PCE 
contamination observed further downgradient at the 169th Street transect (Figure 4-4) 
appears to show one distinct mass from 40 to 80 feet bgs, with the highest PCE 
concentrations greater than 1,000 ppb. 
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Table 5-1. 

PCE Concentrations in Geoprobes B1 to B20 
BORE B-1 B-2 B-3/3A B-4 B-5
 
177th 
Street 

Depth PCE Depth PCE Depth PCE Depth PCE Depth PCE 

12 ND 12 75 12 110 12 9 12 ND 

27 54 27 270 27 350 27 700 27 300 

  30 63   

37 560 

44 830 

51 380 

58 170 

 
BORE B-6 B-7 B-8/8A B-9 B-10
 
177th 
Street 

Depth PCE Depth PCE Depth PCE Depth PCE Depth PCE 

12 10 12 ND 12 ND 12 ND 12 ND 

27 850 27 990 27 820 27 430 27 120 

  30 1200   

37 820 

44 580 

51 350 

58 300 

 
BORE B-11 B-12 B-13 B-14 B-15
 
172nd 
Street 

Depth PCE Depth PCE Depth PCE Depth PCE Depth PCE 

12 ND 12 ND 12 ND 12 ND 12 ND 

27 230 27 61 27 30 27 20 27 7 

 
BORE B-16 B-17 B-18 B-19 B-20
 
172nd 
Street 

Depth PCE Depth PCE Depth PCE Depth PCE Depth PCE 

12 ND 12 ND 12 ND 12 ND 12 ND 

27 180 27 210 27 330 27 970 27 3500 
 
Notes:  
Depths in feet (ft) below ground surface (bgs) 
PCE concentrations in parts-per-billion (ppb) 
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Table 5-2. 
PCE Concentrations in Geoprobes B21 to B50 

BORE B-21 B-22 B-23 B-24 B-25
 Depth PCE Depth PCE Depth PCE Depth PCE Depth PCE 

16 2.2 15 5.4 16 3.2 16 2.3 16 6.0 

23 427 22 2.3 23 1.5 23 132 23 500 

30 8320 29 548 30 87 30 1263 30 41 

37 6066 36 5505 37 397 37 6390 37 119 

44 3667 43 7105 44 91 45 6393 44 1125 

51 - 50 1957 51 1972 52 1875 51 1575 

58 2016 57 2144 58 809 59 670 58 534 

65 1560 64 263 65 220 66 262 65 132 

BORE B-26 B-27 B-28 B-29 B-30
 Depth PCE Depth PCE Depth PCE Depth PCE Depth PCE 

16 2.5 16 ND 16 ND 16 ND 16 ND 

23 3.8 23 49 23 4.7 23 3.5 23 ND 

30 1507 30 99 30 13 30 31 30 74 

37 3814 37 421 37 94 37 45 37 380 

44 13139 44 7227 44 172 44 4309 44 1235 

51 5064 51 16643 51 414 51 412 51 689 

58 2132 58 9215 58 1683 58 1374 58 200 

65 937 65 20991 66 238 66 1611 66 14 

BORE B-31 B-32 B-33 B-34 B-35
 Depth PCE Depth PCE Depth PCE Depth PCE Depth PCE 

16 ND 16 ND 16 ND 16 ND 16 ND 

23 2.1 23 ND 23 ND 23 ND 23 ND 

30 20 30 90 30 6.6 30 ND 30 ND 

37 157 37 109 37 8.9 37 ND 37 ND 

44 74 44 7.1 44 2.0 44 1.2 44 ND 

51 73 51 5.3 51 1.9 51 8.2 51 ND 

58 10 58 5.7 58 11 58 7.3 58 ND 

66 8.1 66 9.5 66 6.6 66 2.8 65 ND 
 
Notes:  
Depths in feet (ft) below ground surface (bgs) 
PCE concentrations in parts-per-billion (ppb) 
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Table 5-2 (Continued) 

BORE B-36 B-37 B-38 B-39 B-40
 Depth PCE Depth PCE Depth PCE Depth PCE Depth PCE 

16 ND 23 ND 16 ND 16 ND 23 ND 

23 ND 30 2.7 23 ND 23 ND 30 ND 

30 ND 37 7.4 30 ND 30 5.3 37 ND 

37 2.2 44 23 37 ND 37 12 44 6.7 

44 85 51 114 44 18 44 435 51 9.7 

51 15 58 160 51 117 51 1241 58 228 

58 335 65 784 58 758 58 853 65 238 

65 814 - - 65 467 65 4743 72 1116 

BORE B-41 B-42 B-43 B-44 B-45
 Depth PCE Depth PCE Depth PCE Depth PCE Depth PCE 

23 ND 23 ND 16 ND 16 ND 16 ND 

30 5.4 30 1.5 23 ND 23 ND 23 ND 

37 7.4 37 3.4 30 ND 30 ND 30 ND 

44 26 44 17 37 ND 37 ND 37 ND 

51 73 51 36 44 ND 44 ND 45 ND 

58 171 58 161 51 ND 51 ND 51 ND 

65 334 66 256 58 ND 58 ND 58 ND 

72 100 72 147 66 ND 61 ND 66 ND 

BORE B-46 B-47 B-48 B-49 B-50
 Depth PCE Depth PCE Depth PCE Depth PCE Depth PCE 

16 ND 16 ND 16 ND 16 ND 16 ND 

23 ND 23 ND 23 ND 23 ND 23 ND 

30 ND 30 ND 30 ND 30 ND 30 ND 

37 ND 37 ND 37 ND 37 ND 37 ND 

44 ND 44 ND 44 ND 44 ND 44 ND 

51 ND 51 ND 51 ND 51 ND 51 ND 

58 ND 54 ND 58 ND 58 ND 58 ND 

66 ND - - - - 61 ND 66 ND 
 
Notes:  
Depths in feet (ft) below ground surface (bgs) 
PCE concentrations in parts-per-billion (ppb) 
 
 
 
 
 

 

 



 
Section 5

Geoprobe Investigation
 

New York State Department of Environmental Conservation 
Final Offsite Plume Delineation and Investigation Report 
Work Assignment No. D00443-10.1  

5-9 

 

Figure 5-1:  Geoprobe Sample Locations B1-B20 with PCE Detections 
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Figure 5-2:  Geoprobe Sample Locations B21-B50 with Plan-View PCE Plume and Transect 
Locations 
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Figure 5-6:  Mobile Laboratory (Exterior) 

 
Figure 5-7:  Mobile Laboratory (Interior Equipment) 

 
       Equipment: Agilent 7890A/5975c Gas Chromatograph-Mass Selective Detector 
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6. Monitoring Well Installation 

6.1. INTRODUCTION 
Following each Geoprobe® mobilization, MEG installed new groundwater monitoring 
wells to establish permanent monitoring locations and to further characterize the geologic 
and hydrogeologic conditions in OU-2. Installation of new monitoring wells adjacent to 
existing shallow wells (W-01 to W-06; installed by URS in 2007) and new clusters (W-
07 to W-09) were completed in June /July 2008 using either a 12 inch hollow stem auger 
or 2 inch Geoprobe® rods. Shallow, intermediate and deep wells were installed in 
clusters to monitor PCE concentrations as well as water levels. 

In August 2008, MEG installed new groundwater monitoring well clusters at W-10 to W-
15 after completion of the second Geoprobe® investigation. These new well clusters 
were also installed to establish permanent monitoring locations along the remainder of 
the PCE plume. These wells were installed exclusively using the 2 inch Geoprobe® rods 
to minimize investigation derived waste. 

A top-of-casing (toc) topographical survey was conducted to determine coordinates and 
elevations of new and existing groundwater monitoring wells throughout OU-2 and for 
selected wells in OU-1.  

Well installation equipment was decontaminated before the first use and between use at 
each new well location. The 12 inch drill augers were steam cleaned on a 
decontamination pad constructed at the West Side OU-1 site using a pressure washer. The 
2 inch Geoprobe® rods were rinsed with de-ionized water onsite prior to being reloaded 
onto the Geoprobe®. Residual soil cuttings and wash water was drummed in labeled 55-
gallon drums and stored at OU-1 until characterized and removed for waste disposal. 

6.2. FIRST MOBILIZATION  
In June and July 2008, following completion of the first Geoprobe® investigation, 
intermediate and deep well couplets were installed adjacent to the five existing offsite 
shallow wells (W-01, W-02, W-03, W-04 and W-06). These couplets were constructed as 
shown on the well construction logs presented in Appendix D. In addition, shallow, 
intermediate and deep well triplets were installed at new cluster locations W-07, W-08 
and W-09. These construction logs are also presented in Appendix D.  

For the purpose of maintaining clear nomenclature, existing offsite wells from previous 
investigations are referred to as ‘MW’ series wells and include MW-05, MW-07, MW-08 
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and MW-24 wells. Monitoring wells MW-07 and MW-08 are not to be confused with 
new clusters W-07 and W-08, respectively. A map indicating these monitoring well 
designations and locations is provided in Figure 5-1. 

New well couplets were each constructed of 2 inch diameter casings with 20-slot PVC 
screens placed at intermediate and deep intervals within the Upper Glacial aquifer. The 
screen depths of these wells were determined based on the depth of the top of clay (deep) 
and the water table interface for the existing shallow; intermediate well screens were set 
approximately equidistant from shallow and deep screens. See Table 5-1 for more 
information. 

Monitoring wells in cluster W-06 were the only wells installed using the Geoprobe® 
during the first mobilization; it was a pilot for an alternative installation method that 
would produce less investigation derived waste and, if successful, be used during the 
second mobilization. In this case, three additional 1 inch diameter wells (W-06I, W-06IT, 
W-06D) were installed adjacent to the existing 2 inch W-06 shallow well. Each of these 
wells was installed in a discrete borehole, with its own flushmount surface casing and 
well apron. 

The intermediate depth well at W-06 was duplicated (‘I’ and ‘IT’); the narrow diameter 
of these wells did not permit the installation of both water level monitoring equipment 
(Leveloggers®) and a passive diffusion bag (PDB) into a single casing. See Section 6.2 
for more information.  

6.2.1. Stratigraphic Sampling 
Soil samples were retrieved and archived by the onsite geologist during deep monitoring 
well installations to document stratigraphy and characterize subsurface conditions at OU-
2. Samples were typically retrieved on alternating 5 foot intervals using a 2 foot long 
split-spoon sampler. Geologic boring logs from these well locations are included in 
Appendix A. 

6.2.2. Well Development and Identification  
New monitoring wells were developed using airlift, surge, and constant rate groundwater 
purge methods to remove silt and fine particles until the groundwater purged from the 
wall was less than 50 nephelometric turbidity units (NTU). 

Each new and existing monitoring well was labeled under a unified identification system 
upon development by tagging each well casing (ex. W-07 S) and flushmount. 

6.3. SECOND MOBILIZATION 
In August 2008, following completion of the second Geoprobe® investigation, MEG 
installed new groundwater monitoring well clusters at locations W-10 through W-15. The 



 
Section 6

Monitoring Well Installation
 

New York State Department of Environmental Conservation 
Final Offsite Plume Delineation and Investigation Report 
Work Assignment No. D00443-10.1  

6-3 

 

Geoprobe® was used to install 1 inch PVC wells at shallow, intermediate (x2), and deep 
intervals at each location. Well screen depths were determined based on the top of clay 
(deep) and water table interface (shallow). Both intermediate wells were set at the same 
depth, based in part on PCE concentrations in the intermediate zones. Well locations 
were chosen based upon an estimation of the plume’s horizontal extent according to 
Geoprobe® investigative findings and are presented in Figure 5-2, additional information 
is provided in Table 5-2. 

Each new monitoring well was installed in a discrete borehole, with its own flushmount 
surface casing and well apron adjacent to one another. A typical well cluster with this 
configuration is provided in Figure 5-3. Well construction logs are presented in Appendix 
D.  

6.3.1. Stratigraphic Sampling 
Soil samples were retrieved and archived by the onsite geologist during deep monitoring 
well installations to document stratigraphy and characterize subsurface conditions at OU-
2. Samples were typically retrieved on alternating 5 foot intervals using 2 foot acetate 
sleeves within the Geoprobe® rod. Geologic boring logs from these well locations are 
included in Appendix A. 

6.3.2. Well Development and Identification 
Each new monitoring well was developed using constant rate peristaltic pump to remove 
silt and sediment until the water was less than 50 NTU. All wells were labeled upon 
development using a unified identification tag affixed to each well casing and 
flushmounted surface casing. 

6.4. INVESTIGATION DERIVED WASTE DISPOSAL 
Soil cuttings and purge water derived from the subsurface investigations were stored in 
labeled 55-gallon steel drums on the West Side premises until characterized and removed 
for waste disposal. 

6.5. SURVEY CONTROL 
New and existing onsite and offsite groundwater monitoring wells were surveyed by 
YEC on July 1, 2008 and September 8, 2008. Horizontal coordinates and vertical 
elevations for the top of each well casing are presented in Table 3-1, Table 5-1 and Table 
5-2. 
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Table 6-1. 
First Mobilization Monitoring Well Detail: W-01 to W-09 

Well Number **Screen Interval 
Casing Coordinates ***TOC 

Elevation Northing Easting 

W-01 S* 12-22 680522.8712 692209.4579 27.69 

 I 35-45 680524.9267 692223.4906 27.74 

 D 60-70 680524.9267 692223.4906 27.87 

W-02 S* 12-22 680117.5165 692440.7601 27.13 

 I 34-44 680124.1746 692435.7627 27.23 

 D 64-74 680124.1746 692435.7627 27.24 

W-03 S* 12-22 680236.185 692093.8228 25.27 

 I 35-45 680208.6828 692111.0366 25.45 

 D 60-70 680208.6828 692111.0366 25.44 

W-04 S* 12-22 680020.9783 692216.1521 25.67 

 I 35-45 680029.4992 692211.7442 25.43 

 D 50-60 680029.4992 692211.7442 25.48 

MW-05 S* 12-22 680166.7906 691837.9306 28.66 

W-06 S* 12-22 679500.7445 692214.1205 26.90 

 I 30-40 679498.8897 692215.2335 27.12 

 IT 30-40 679502.1676 692213.3908 27.19 

 D 60-70 679497.6096 692215.8539 27.17 

W-07 S 12-22 679588.7041 691862.1503 27.31 

 I 30-40 679588.7041 691862.1503 27.36 

 D 75-85 679588.7041 691862.1503 27.22 

W-08 S 12-22 679584.3979 692149.3292 27.84 

 I 30-40 679584.3979 692149.3292 27.90 

 D 65-75 679584.3979 692149.3292 27.91 

W-09 S 12-22 680333.4549 692332.5959 28.90 

 I 35-45 680333.4549 692332.5959 29.02 

 D 60-70 680333.4549 692332.5959 28.72 
 
*Wells installed by URS in 2005 
 
**Screen intervals S (Shallow), I (intermediate) and D (Deep) in feet (ft) below ground surface (bgs) 
 
***TOC denotes ‘top of casing’ elevation in feet (ft) above msl, surveyed by YEC on 7.01.08 and 9.08.08 
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Table 6-2. 
Second Mobilization Monitoring Well Detail: W-10 to W-15 

Well Number *Screen Interval 
Casing Coordinates **TOC 

Elevation Northing Easting 

W-10 S 5-15 678469.2472 692048.1534 26.03 

 I 35-45 678469.8335 692050.3831 26.06 

 IT 35-45 678470.8217 692051.6225 26.11 

 D 75-85 678472.3862 692053.8164 26.04 

W-11 S 5-15 679095.9758 691554.4699 28.42 

 I 35-45 679094.8601 691555.3182 28.37 

 IT 35-45 679092.0758 691556.5993 28.37 

 D 75-85 679093.5567 691556.1055 28.02 

W-12 S 17-27 678987.5867 690678.4453 35.15 

 I 45-55 678982.0821 690681.6977 35.01 

 IT 45-55 678979.1614 690683.6302 34.86 

 D 95-105 678984.5301 690679.9126 34.99 

W-13 S 5-15 677969.1016 691298.5972 21.95 

 I 45-55 678136.6645 690466.6285 22.05 

 IT 45-55 678137.9174 690469.1902 21.88 

 D 92-102 678135.0645 690464.2343 21.76 

W-14 S 12-22 678465.8862 691016.5648 29.08 

 I 35-45 678469.7824 691014.7433 29.12 

 IT 35-45 678468.0806 691015.4194 29.18 

 D 95-105 678472.571 691013.6218 29.10 

W-15 S 5-15 677877.2981 690414.5206 21.49 

 I 35-45 677869.6865 690419.6535 21.61 

 IT 35-45 677873.5401 690416.9433 21.55 

 D 77-87 677867.3493 690420.3839 21.37 

 
*Screen intervals S (Shallow), I (intermediate), IT (Intermediate with Transducer) and D (Deep) in feet (ft) below   ground 
surface (bgs) 
 
**TOC denotes ‘top of casing’ elevation in feet (ft) above msl, surveyed by YEC on 7.01.08 and 9.08.08 
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Figure 6-1:  First Mobilization Monitoring Well Locations: W-01 to W-09 
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Figure 6-2:  Second Mobilization Monitoring Well Locations: W-10 to W-15 
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Figure 6-3:  Typical Monitoring Well Cluster 

 

W-14: D (Deep), I (Intermediate), IT (Intermediate with Transducer) and S (Shallow) wells 

 

 

 



New York State Department of Environmental Conservation 
Final Offsite Plume Delineation and Investigation Report  
Work Assignment No. D00443-10.1  

7-1 

 
 

 

7. Monitoring Program 

7.1. INTRODUCTION 
The new monitoring well network was installed to establish permanent monitoring 
locations within and around the delineated boundaries of the PCE plume. Monitoring 
activities include quarterly groundwater sampling events and synoptic water level 
measurements in all wells, and continuous water level monitoring in selected wells. 

The current monitoring program began in August 2008 and will continue through August 
2009 at which point a decision will be made regarding the frequency and scope of 
subsequent monitoring events. This monitoring program will document the rate and 
direction of PCE migration within the aquifer under non-pumping conditions, as well as 
seasonal variations in water table elevation at OU-1 and OU-2. Data collected during the 
monitoring program will provide critical baseline information needed prior to 
remediation of the study area. This data will also provide ongoing information needed for 
the vapor intrusion studies being conducted by the NYSDEC. 

7.2. WATER LEVEL MEASUREMENTS 
MEG installed Levelogger® pressure transducers (see Appendix B) in OU-2 intermediate 
depth wells on August 14th and September 8th 2008 following the completion of the first 
and second rounds of monitoring well installation. Therefore, water level data from 
monitoring wells W-10 through W-15 (excluding W-11) begins later into the first 
monitoring quarter. 

Leveloggers® were set within the well casing approximately 30 feet bgs and calibrated to 
record head pressure of groundwater on 1-hour time intervals. Locations of installed 
pressure transducers is presented in Figure 6-1. 

The diameter constraints of 1 inch monitoring wells (W-06I, W-10I to W-15I) did not 
permit the installation of both a PDB and Levelogger® in the same casing. Thus, the 
intermediate depth well was duplicated and labeled “IT” to indicate its purpose of 
housing only a pressure transducer.  

Prior to installation, manual water level measurements were obtained from shallow, 
intermediate and deep wells throughout the study area as baseline information and for 
Levelogger® calibration; these measurements were also used to determine the direction 
of groundwater flow.  
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One of four scheduled water level monitoring events was completed as part of this 
investigation. The water level information was retrieved from the Leveloggers® by 
downloading data via software onto a laptop computer. Groundwater elevations during 
the first quarterly monitoring event are presented in DATA CD: 3.1. Depth-to-water 
(DTW) measurements  and groundwater elevations recorded by MEG are presented in 
Appendix E. 

7.3. WATER QUALITY SAMPLING 
Passive Diffuser Bags (PDBs) were installed in all shallow, intermediate and deep 
groundwater monitoring wells in July 2008. PDBs were used to minimize investigation 
derived waste by eliminating the need to purge the monitoring wells prior to sample 
collection. (See Appendix C for background information and standard installation 
operating procedure ‘SOP’ for PDBs). PDBs were installed at the midpoint of each well 
screen and allowed to equilibrate for approximately one month prior to retrieval of 
samples. See Figure 6-2 for PDB sampling locations. 

Two different size PDBs were required due to variations in well casing diameter. The 2 
inch wells received 1.5 inch PDBs, while 1 inch wells received 3/4 inch PDBs. The 2 
inch wells were of sufficient diameter to house both a PDB and Levelogger®. The 
placement of both devices in the same casing did not impede proper function. 

The first scheduled water quality sampling event was completed on October 6, 2008. 
Groundwater samples collected from the PDBs were analyzed by Phoenix Laboratories 
for VOCs by SW-846 EPA Method 8260. Laboratory deliverable results were compiled 
in ASP-B format for data validation. The non-validated data package is presented in Data 
CD: 4.1. A summary of all VOCs detected from PDB analysis is presented in Table 6-1; 
results of PDB sampling are discussed in Section 7.2. 

7.4. DATA VALIDATION 
Data Validation Services (DVS) generated a data usability summary report (DUSR) from 
review of raw sample deliverables produced by Phoenix Laboratories. The DUSR and its 
narrative have determined that the results for most of the samples are usable as reported 
while other samples were determined usable with minor qualification. The narrative is 
provided in Appendix H.  

The DUSR also notes that eight sample values are potentially the result of external 
contamination, due to a carry-over from antecedent sample analysis. The affected 
samples W-02S, W-09D, W-01D, W-03S, W-03D, W-06S, W-07 and W-14D are 
therefore considered as potential false positives or falsely elevated. (Note: the affected 
W-07 sample data was not used in generating this report, due to a discrepancy in field 
identification).  
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The DUSR narrative states that the actual constituency of the affected samples below the 
reported concentrations is unknown, as all or none of the detected values may be a result 
of carryover. While these samples constitute a small portion of the dataset and are 
relatively low in PCE compared to non-affected samples, the PDB sample data summary 
(Table 7-1) and PCE isoconcentration maps were constructed using the original data to 
produce a ‘worst case’ scenario. 

The fully validated data package reflects edits made by the validator to the affected 
analyte results and is provided in Data CD 4.2. 
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Figure 7-1:  Pressure Transducer Locations 
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Figure 7-2:  Passive Diffuser Bag Locations 
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8. Investigation Findings 

8.1. HYDROGEOLOGY 
Water level data show that the direction of groundwater movement is to the south-
southwest, consistent with previous investigations and as expected based on regional 
conditions. Water table elevations range from 22 feet above msl onsite at OU-1 to 15 feet 
above msl at the south edge of OU-2. The horizontal groundwater gradient is 0.0018 
feet/foot along this heading. Contoured water table elevation maps for shallow, 
intermediate, and deep wells from the first sampling event (October 6, 2008) are 
presented in Figure 7-1, Figure 7-2 and Figure 7-3, respectively. 

Water levels measured between shallow, intermediate and deep wells in each monitoring 
well cluster were consistent, with differences ranging from 0.01 to 0.18 feet, indicating 
no significant vertical gradient under non-pumping conditions. This is important 
information given that vertical gradients are expected to change significantly once 
pumping for groundwater remediation begins.  

Hydrographs constructed from Levelogger® data indicate less than an 18 inch fluctuation 
in water table elevation during the first monitoring quarter, even with two significant 
precipitation events (over 2 inches in a 24-hour period) in September (NOAA, JFK). The 
hydrographs also reflect the effects of moderate precipitation events through an increase 
in groundwater elevation that is consistent between well clusters; correlation between 
precipitation events and increases in water levels is inconclusive for this short time 
period. Hydrographs presented in Appendix G show representative trends in water table 
elevations during the first monitoring quarter. 

Hydrographs also indicate an overall increasing trend in groundwater elevation, ranging 
from 0.5 to 0.9 feet above msl, from August to October 2008. Wells W-10 to W-15 
(excluding W-11) are exceptional, displaying a decrease in elevation, due to their 
pressure transducers being installed later (September 8, 2008) in the monitoring quarter 
and following a significant precipitation event.  

8.2. PCE PLUME 
Plan-view PCE isoconcentration maps indicate variation in plume configuration with 
depth. Figure 7-4 indicates that shallow contamination extends from the OU-1 source 
area to approximately 2000 feet downgradient in the vicinity of 173rd Street, where PCE 
was no longer detected in shallow (~12-22 ft bgs) depths. The highest concentrations 
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were observed between 177th and 176th Street, where wells W-04S and W-08S indicated 
significant shallow groundwater contamination at 1200 ppb and1100 ppb, respectively. 
Several other shallow wells indicated relatively low PCE concentrations (less than 100 
ppb) between OU-1 and 173rd Street. Beyond this point, PCE was not detected in the 
shallow monitoring wells. 

Intermediate depth monitoring wells indicate that the PCE plume extends  further south 
and west in this intermediate zone. Monitoring well W-14I, located on 169th Street, may 
be close to the leading edge of the plume in the intermediate zone as indicated by a PCE 
concentration of 680 ppb. PCE was no longer detected along 166th Street, indicating that 
the leading edge of the plume in the intermediate zone is located between 169th and 
166th Streets.  

The highest concentrations in the intermediate zone (~ 40-50 ft bgs) were observed from 
177th Street to 174th Street, where several wells indicate PCE concentrations greater than 
1000 ppb (see Figure 7-5). Low to ‘non-detect’ PCE concentrations were observed in 
monitoring wells near 110th Avenue to the northwest and Sayres Avenue to the 
southeast, indicating that the plume lies within these boundaries at intermediate depths. 

Analysis of groundwater samples from deep monitoring wells indicates that 
contamination extends still farther to the south-southwest in the deepest interval (Figure 
7-6). Although the Geoprobe® data indicated that the leading edge of the plume in the 
deep interval should be located between 166th and 169th Streets, PCE was detected at 
low concentrations (16 ppb) in W-15D which is located on 166th Street. The detection of 
PCE at this location indicates that the leading edge of the plume in the deep zone is 
located slightly further downgradient than 166th Street.  

The highest PCE concentrations in deep wells were seen in wells W-06D and W-11D at 
560 ppb and 620 ppb, respectively, indicating that the bulk of PCE contamination in the 
deep zone is located between 172nd and 175th Streets. Deep zone contamination appears 
to also be bounded by 110th Avenue and Sayres Avenue to the northwest and southeast, 
respectively.  

The direction of plume movement as shown in these figures indicates that groundwater 
contamination follows the southeasterly regional flow direction. Groundwater samples 
from the monitoring wells were consistent in showing that PCE contamination extends 
deeper into the aquifer and becomes more widely dispersed with increasing distance from 
OU-1. Figure 7-7 illustrates this trend, showing a cross-section through the plume along 
centerline A-A’ (see Figure 4-2). Water quality data obtained from monitoring wells 
along this centerline indicates that shallow and intermediate PCE contamination 
predominates to the north of 174th Street, while deeper contamination is seen extending 
at depth to 166th Street. 
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8.3. VAPOR INTRUSION 
Based upon the distribution of dissolved PCE mass beneath the residential area (OU-2), 
and the presence of clean groundwater above the PCE plume downgradient of 172nd 
Street, the potential for vapor intrusion into basements of structures is expected to 
diminish with increasing distance from the West Side site. PCE contamination is 
moderate (~100 ppb) at shallow depths east of Merrick Boulevard between the 175th and 
172nd Street transects and may continue to be a source of soil gas at these locations until 
groundwater remediation begins. Vapor intrusion is not likely to occur west of 173rd 
Street, where PCE was not detected at the water table and only low concentrations were 
detected at most locations at approximately 30 feet bgs. 

8.4. PLUME MIGRATION 
Shallow groundwater sample results confirm that the highest PCE contamination is in 
close proximity to OU-1. The presence of degradation products (trichloroethene and cis 
1-2 dichloroethene) in most of the monitoring wells near OU-1 (W-01 to W-10) suggest 
that the PCE has been present in the vicinity of the West Side Site for a greater time, 
indicating proximity to the source area. Since the degradation products were not observed 
with similar abundance in wells further offsite (W-10 to W-15), this suggests that PCE 
has persisted near OU-1 longer than at the more distal locations. 

The estimated time frame of PCE release into the groundwater was the late 1970’s. 
Assuming non-pumping conditions over an approximate 30 year period and the current 
plume extent from OU-1 to the vicinity of 166th Street, the apparent observed rate of 
PCE migration is approximately 0.38 ft/day. Assuming this continued rate of movement, 
the PCE will continue to migrate south-southwest approximately 1/4 mile per decade. 
The tendency of PCE to disperse and descend within the aquifer as observed between the 
172nd Street and 169th Street transects, will likely continue until groundwater 
remediation begins. 

Given the measured groundwater gradient of 0.0018 ft/ft, an average hydraulic 
conductivity of 1,000 gallons-per-day per square-foot (gpd/ft2) and an average effective 
porosity of 30%, the rate of groundwater flow in this aquifer is estimated at 0.80 ft/day. 
Based on these calculated values, the retardation factor, or attenuation factor, for PCE at 
this location is approximately 0.5, where PCE moves through the aquifer approximately 
1/2 the rate of groundwater. This is consistent with published literature on PCE 
movement in groundwater (USGS, 2004). 

8.5. PLUME RECOVERY  
Groundwater modeling indicates that the pumping of the proposed groundwater recovery 
system will create 1 foot of drawdown at the leading edge of the plume and 0.5 feet 
drawdown well beyond this extent (Figure 7-8). Given the regional gradient, however, 
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resulting heads create a capture zone that reaches across Merrick Boulevard before 
developing a roughly east/west groundwater divide, running through the intersection of 
169th Street and 111th Avenue (Figure 7-9). This anticipated capture zone should be 
sufficient to capture the shallow and intermediate depth portions of the PCE plume, as 
well as capturing the bulk of the deep plume. However, the very leading edge of the deep 
portion of the plume, between 169th and 166th Streets, appears to lie outside of the 
capture zone of the two recovery wells. While further analysis and evaluation is required 
to confirm the capture zone of these wells, other options for containing/capturing the 
leading edge of the plume’s deeper portion should be explored.  

8.6. RECOMMENDATIONS  
 Conduct additional evaluation of the vertical flow field to assure capture of deep 

portions of the PCE plume. 

 Evaluate options for recovery of the leading edge of the PCE plume. Issues that 
should be included in this evaluation, among others, are: 

 Available property for additional recovery well locations. 

 Delivery of recovered contaminated groundwater to a treatment location. 

 Treatment options for contaminated groundwater. 

 Sewer capacity for handling treated groundwater discharge. 

 Ultimate discharge locations and permitting (SPDES equivalent requirements 
and limitations). 

 Consider options for alternate means of remediating the leading edge of the plume, 
such as chemical oxidation, reactive walls or other in-situ remediation technologies. 

 Include wells 6A and 6B at Station 6 in the next sampling round to aid in the overall 
plume delineation. 
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Figure 8-1:  Groundwater Elevation: Shallow Monitoring Wells 
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Figure 8-2:  Groundwater Elevation: Intermediate Monitoring Wells 
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Figure 8-3:  Groundwater Elevations: Deep Monitoring Wells 
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Figure 8-4:  PCE in Shallow Monitoring Wells 
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Figure 8-5:  PCE in Intermediate Monitoring Wells 
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Figure 8-6:  PCE in Deep Monitoring Wells 
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Figure 8-8:  Station 24 Proposed Recovery Well Drawdown Following 1-year of Pumping 
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Figure 8-9:  OU-1 and OU-2 Groundwater Elevation Following 1-year of Pumping 
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