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1. Introduction 

On behalf of Northrop Grumman Corporation (NGC), ARCADIS has prepared this 
Groundwater Remedial System Hydraulic Effectiveness Evaluation Report to satisfy 
one of the requirements of the March 200 1 Record of Decision (ROD) that was issued 
by the New York State Department of Environmental Conservation (NYSDEC) for 
Operable Unit 2 (OU2) for the NGC and Naval Weapons Industrial Reserve Plant 
(NWIRP) sites, in Bethpage, New York (NYSDEC 2001). Specifically, this report was 
produced to evaluate the data collected by Tetra Tech NUS, Inc. (TTNUS) on behalf of 
the Navy and by ARCADIS on behalf of NGC to address the portion of Section 8 of 
the ROD requiring an independent study to evaluate the hydraulic effectiveness of the 
on-site portion of the OU2 Groundwater Remedy (see details below). Between August 
2002 and January 2003, the OU2 Hydraulic Effectiveness field investigation was 
conducted pursuant to the June 2002 NYSDEC-approved work plans (ARCADIS 
G&M, Inc. 2002a and U.S Navy 2002a). In general, the field investigation consisted 
of drilling and collection of soil and groundwater samples from vertical profile borings 
(VPBs) and the drilling, installation, development and sampling of permanent 
monitoring wells. In November 2002, the Navy issued the GM-39 and GM-73 
Vertical Profile Boring and Monitoring Well Summary Report to document the data 
collected during the field investigation (U.S. Navy 2002b). After completion of the 
Navy portion of the investigation, ARCADIS (on behalf of NGC) collected additional 
hydraulic and groundwater quality data and has prepared this interpretive report, in 
accordance with a NYSDEC-approved work plan, dated June 28,2002 (ARCADIS 
G&M, Inc. 2002). 

In addition to the ROD requirement satisfied by this report, ARCADIS continues to 
collect quarterly hydraulic and groundwater quality data in accordance with the 
NYSDEC-approved groundwater monitoring plan (ARCADIS G&M, Inc., 2001) and 
produce quarterly groundwater monitoring reports that provide an evaluation of the 
environmental effectiveness and performance of the OU2 Groundwater Remedy. 

This report is organized as follows: 

. Section 2 summarizes OU2 groundwater remediation and OM&M activities. 

. Section 3 describes the technical approach of the OU2 Hydraulic Effectiveness 
Evaluation. 
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l Section 4 summarizes the Navy portion of the field investigation and the 
methods and procedures used by ARCADIS for collection of hydraulic and 
groundwater quality data. 

. Section 5 includes the detailed evaluation of the hydraulic data collected by 
ARCADIS. 

. Section 6 includes the detailed evaluation of the groundwater quality data 
collected by the Navy (VPBs) and ARCADIS (monitoring and remedial wells). 

. Sections 7 and 8 provide the conclusions and list of references, respectively. 

Field records prepared by ARCADIS are provided in Appendix A. 

2. Summary of OU2 Groundwater Remedial System and OM&M Activities 

The site plan showing the OU2 groundwater remediation system and well locations is 
provided on Figure 1. Initially, the OU2 Groundwater Remedy was installed as an 
Interim Remedial Measure (IRM). Installation of IRM Remedial Wells ONCT-1, 
ONCT-2, and ONCT-3 was completed by NGC in June 1997. The IRM remedial 
system treating groundwater pumped from the ONCT remedial wells was completed 
by NGC in November 1997. Full-time OU2 IRM remedial system operation began in 
September 1998. Additionally, Remedial Well GP-1, initially installed by NGC for 
on-site industrial supply purposes, along with the associated treatment system, were 
incorporated into the IRM groundwater remedy in 1998, which consists of: 

l Remedial Wells ONCT-1, ONCT-2, and ONCT-3 and the Plant 5E remedial 
treatment system (also known as the ONCT Remedial Treatment System or the 
102 Tower). Treated effluent from the ONCT remedial system is discharged to the 
South Recharge Basins. 

l Remedial Well GP-1 and the Plant 5 remedial treatment system (also known as the 
GP-1 Remedial Treatment System or the Tower 96 system). Treated effluent from 
the GP-1 remedial system is discharged to the Plant 5 and South Recharge Basins. 

Using the groundwater model developed by ARCADIS on behalf of NGC, it was 
determined that a combined pumping rate for the OU2 remedial wells of 3,375 gallons 
per minute (gpm) was required to achieve the IRM goal of preventing volatile organic 
compound (VOC)-impacted groundwater from migrating south from the NGC site. To 
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achieve the total design pumping rate, the following design pumping rates for the 
individual remedial wells were used: Well GP-1 (1,075 gpm), ONCT-1 (1,000 gpm), 
ONCT-2 (600 gpm), and ONCT3 (700 gpm) (ARCADIS Geraghty & Miller, Inc. 
2000). In addition to the remedial pumping rates described above, Industrial Supply 
Well GP-3 is also pumped to the GP-1 Remedial Treatment System with the effluent 
discharged to the recharge basins mentioned above (NGC voluntarily operates Well 
GP-3 at a current rate of approximately 425 gpm). 

In March 200 1, the ROD incorporated the IRM (consisting of Remedial Wells GP-1, 
ONCT- l , ONCT-2, and ONCT-3, the GP- 1 and ONCT Remedial Treatment Systems, 
the South Recharge Basins, and Plant 5 Recharge Basins) as the on-site portion of the 
final OU2 Groundwater Remedy (referred to in this report as the OU2 Groundwater 
Remedy). 

The field investigation discussed herein was conducted while the OU2 remedial system 
operated at greater than 90 percent up-time with the OU2 remedial wells operating at 
or close to the design pumping rates (given above) and associated treated water 
discharged to the South Recharge Basins/Plant 5 Recharge Basins consistent with the 
rates specified by the model to prevent the off-site migration of VOCs. Operation of 
the remedial wells at these rates before and during the field investigation has produced 
conditions that are representative of the planned long-term operation of the OU2 
Groundwater Remedy and serve as the most appropriate basis for the required OU2 
Hydraulic Effectiveness Evaluation. 

3. Technical Approach to OU2 Hydraulic Effectiveness Evaluation 

This section describes the physical setting as well as the approach used to evaluate the 
effect of the OU2 Groundwater Remedy on groundwater flow (hydraulics) and 
groundwater quality. This approach was developed based on the ongoing evaluation of 
the quarterly groundwater monitoring data and conditions predicted in The 
Groundwater Flow and Contaminant Transport Simulation Report (ARCADIS 
Geraghty & Miller, 2000, Appendix B). 

3.1 Physical Setting 

The two aquifer systems relevant to the OU2 Groundwater Remedy and the Hydraulic 
Effectiveness Evaluation are the Upper Glacial aquifer and the Magothy aquifer. For 
the purposes of evaluating groundwater flow and groundwater quality in the model, 
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four hydrogeologic zones within the Upper Glacial and Magothy aquifers were 
defined, as follows: 

l The shallow zone, which extends from the water table (approximately +50 feet [ft] 
relative to mean sea level [msl]) to +40 A msl. 

l The intermediate zone, which extends from +40 ft msl to -50 ft msl. 

l The deep zone, which extends from -50 ft msl to -365 ft msl. 

l The Deep2 (D2), zone, which extends from -365 ft msl to -530 ft rnsl. 

For the purposes of this report, the D3 zone has been defined as the basal zone of the 
Magothy aquifer, which extends from approximately -530 ft msl to -550 ft msl 
(estimated elevation of the top of the Raritan Confining IJnit at the NGC southern 
boundary). 

3.2 Hydraulic Data 

The purpose of the OU2 Groundwater Remedy is to prevent the off-site migration of 
VOC-impacted groundwater through hydraulic control created by a combination of 
deep pumpage (from the four OU2 remedial wells) and shallow recharge (via the Plant 
5 Recharge Basins and South Recharge Basins). The groundwater flow model 
predicted that, over the long-term, operation of the OU2 Groundwater Remedy will 
affect groundwater flow in the southern portion of the NGC site and in off-site areas 
immediately south of the NGC site, establishing a new steady-state condition that will 
prevent flow of impacted groundwater off-site. The hydraulic containment aspect of 
the OU2 Groundwater Remedy is described in detail below. 

3.2.1 Recharge 

Based on groundwater modeling conducted, the effect on groundwater flow of 
recharging the treated water pumped from the OU2 remedial wells will be seen as 
groundwater mounds at the Plant 5 Recharge Basins and South Recharge Basins. The 
purpose of the groundwater mounding created by the OU2 Groundwater Remedy is 
twofold: (1) to hydraulically contain shallow groundwater and prevent it from moving 
off-site, and (2) to increase vertical hydraulic gradients and force groundwater 
downward toward the D2 zone where it will be extracted by the remedial wells for 
subsequent treatment (see Section 3.2.2 below). As a result of the groundwater 
mounds, groundwater flow will, locally, be redirected radially away from the basins 
and downward vertical hydraulic gradients will increase. Based on this scenario, the 
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data collection and evaluation focused on identifying the presence and extent of 
localized groundwater mounding and evaluating vertical hydraulic gradients. A key 
indication that the OU2 Groundwater Remedy, through discharge of treated water to 
the shallow zone (as recharge to the water table), has created an effective hydraulic 
barrier to off-site groundwater flow in the shallow and intermediate zones is vertical 
hydraulic gradients that are close to or greater than those predicted by the groundwater 
modeling conducted. 

3.2.2 Pumpage 

The effects of pumping the OU2 remedial wells has been expected to be (and has been) 
most clearly seen in the D2 zone (i.e.: the zone in which the remedial wells are 
screened) and appear as a zone of capture (i.e., an area of lowered water levels within 
which all groundwater moves toward and is eventually removed by pumping wells) 
centered on the OU2 Remedial Wells; ONCT-l, ONCT-2, ONCT3, and GP-1 (while 
in operation, Well GP-3 induces a similar effect). The purpose of the remedial well 
pumpage is to operate in concert with the treated water recharge to the water table (see 
Section 3.2.1) to hydraulically contain on-site groundwater and prevent it from moving 
off-site. The D2 zone pumping is expected to result (and has resulted) in the formation 
of a groundwater divide in the D2 zone south of the NGC site and the OU2 remedial 
wells. Groundwater south of the divide flows with the regional gradient to the 
south/southeast while groundwater north of the divide moves toward and is captured by 
the OU2 remedial wells. The effect of remedial well pumpage in the D2 zone, in 
combination with shallow local recharge at the basins described above, is expected to 
be (and has been) an increase in downward vertical hydraulic gradients throughout the 
vertical thickness of the aquifer system at the NGC site southern boundary, with the 
groundwater flow oriented downward toward the zone of pumpage. For these reasons, 
the data collection and evaluation effort also focused on identifying the presence and 
extent of the composite capture zone created and mapping the potentiometric surfaces 
in the various aquifer horizons. The occurrence of vertical groundwater migration 
through the aquifer horizons to the sufficiently-sized composite capture zone around 
the remedial wells is a key indication that, through pumpage of the remedial wells in 
the D2 zone, the OU2 Groundwater Remedy has created an effective hydraulic barrier 
to off-site groundwater flow. 

3.2.3 Data 

Based on the above discussion, the effect of the on-site OU2 Groundwater Remedy on 
the groundwater flow system can be shown by: mapping the potentiometric surface of 
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the various hydrogeologic zones identified above and evaluating water-level data by 
calculating vertical hydraulic gradients for key well clusters near the OU2 remedial 
wells and recharge basins and comparing the gradients with the data developed by the 
groundwater flow model. Hydraulic measurements were collected in November 2002 
and January 2003. The November 2002 event focused on obtaining measurements 
from selected shallow, intermediate, and deep wells to provide an indication of 
groundwater elevations relative to previous rounds and to calculate vertical hydraulic 
gradients in key well pairs near the NGC site southern boundary. In addition, 
measurements were obtained from D2 zone wells to map the potentiometric surface 
elevations and horizontal groundwater flow directions (illustrating the degree and 
extent of the composite capture zone created by the OU2 Groundwater Remedy), and 
determine vertical hydraulic gradients in the deep/D2 zones. The January 2003 event 
incorporated additional wells (Table 1) which provided sufficient coverage to map the 
water-table configuration (shallow zone) and potentiometric surface elevations 
(intermediate zone and D2 zone), as well as determine horizontal groundwater flow 
directions and vertical hydraulic gradients throughout the various aquifer horizons. 

3.3 Groundwater Quality Data 

The goal of the on-site OU2 Groundwater Remedy is to capture, remove, and treat 
groundwater from the on-site portion of the VOC plume and, thereby prevent VOC- 
impacted groundwater from moving off-site. The operation of the on-site portion of 
the OU2 Groundwater Remedy is expected to (and current data indicate this is 
occurring) cause the plume to bifurcate into an on-site portion and an off-site portion. 
As treated groundwater and precipitation continue to recharge the aquifer, a “clean 
zone” will develop between the on- and off-site portions of the bifurcated plume, 
within which VOC impacts will not occur or will be minimal. This clean zone will 
increase in size as VOC-impacted groundwater downgradient (south) and beyond the 
capture zone of the OU2 remedial wells continues to migrate through the aquifer in the 
regional direction of groundwater flow to the south-southeast. The continued growth 
of this clean zone depends on maintaining the hydraulic barrier created by the OU2 
Groundwater Remedy. The rate of growth will largely depend on the regional 
groundwater velocity in the Magothy aquifer, which is generally less than one foot per 
day. 

Based on the above considerations, groundwater samples collected from wells 
immediately south (off-site) of the OU2 remedial wells will be the first to show water 
quality improvement (i.e., a decreasing long-term trend in VOC concentrations over 
time) although the improvement, due to the natural slow groundwater velocity, will be 
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slow to occur. Monitoring wells located further downgradient will take a longer time 
to show an improvement in groundwater quality, as compared to wells immediately 
south of the OU2 remedial wells, due to the relatively slow groundwater velocity and 
greater distance from the remedial wells. VOC-impacted groundwater that migrated 
off-site prior to the implementation of the OU2 Groundwater Remedy would have to 
migrate past off-site monitoring wells before the wells would show groundwater 
quality improvement related to operation of the on-site portion of the OU2 
Groundwater Remedy. Depending on VOC concentrations and heterogeneity of the 
off-site groundwater, monitored water quality in off-site wells may show several trend 
changes before long-term trends associated with the operation of the OU2 
Groundwater Remedy are revealed. Depending on the location of the well, water 
quality in on-site wells may increase, decrease, or stay the same over the short to mid- 
term, but over the long term a general decrease in VOC concentrations will be 
observed. It is for these reasons that the evaluation of groundwater quality data has 
been included in this hydraulic effectiveness evaluation. 

3.4 Potential Data Gaps 

Based on the information obtained during the remedial investigation at the site, it was 
concluded that pumpage of on-site industrial supply wells (which in general, are 
screened in the deep or D2 zones) was the primary mechanism that resulted in the 
accelerated vertical migration of VOCs in on-site groundwater. Therefore, it was 
reasonable to expect that VOC impacts below the depths of the deepest of these wells 
would not occur, or would be minimal. Since the OU2 remedial wells were installed to 
depths slightly greater than the screen intervals of any of the on-site industrial supply 
wells, VOC impacts below the well screen zones of the OU2 remedial wells were also 
not expected. However, as stated in the ROD, discrete groundwater quality data had 
not been collected from the lower portion of the D2 zone/D3 zone (includes the 
interval below the total depth of the ONCT wells) to support this conclusion. 

Since current VPB methods can provide a complete profile of groundwater quality to 
such depths, the technology was used to vertically delineate VOC impacts along the 
NGC southern boundary to the top of the Raritan Confining Unit. Based on the results 
of the VPB groundwater sampling, the vertical extent of VOC impacts throughout the 
vertical thickness of aquifer was determined. Subsequently, permanent wells were 
installed to: better quantify the VOC concentrations obtained from the VPBs, provide 
permanent locations to collect hydraulic data to determine the vertical extent of the 
capture zone along the NGC site southern boundary, allow for the determination of 
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vertical hydraulic gradients, and to monitor long term trends in groundwater quality in 
zones of interest within the aquifer system. 

4. Hydraulic Effectiveness Evaluation Data Collection 

The following sections describe the methods for collection of hydraulic and 
groundwater quality data by the Navy and ARCADIS, and provide the basis for the 
selection of the screen zones of monitoring wells installed as part of the hydraulic 
effectiveness evaluation. Sections 5 and 6 of this report discuss the results of hydraulic 
measurements and the VPB and monitoring well groundwater sample collection, 
respectively. 

4.1 Hydraulic Data 

In accordance with the NYSDEC-approved work plan (ARCADIS G&M, Inc. 2002a), 
two rounds of groundwater-level (hydraulic) measurements were collected by 
ARCADIS, as follows: the first round was carried out on November 22,2002 shortly 
after installation of the new monitoring wells was completed (see Section 4.2 below), 
followed by the second round on January 29,2003. Collection of water-level 
measurements and calculation of water-level elevations were performed consistent 
with the methods described in the work plan and the quarterly groundwater monitoring 
reports (ARCADIS Geraghty & Miller, Inc., 2002b). The wells monitored in the 
November 2002 round consisted of selected wells located around the NGC site 
southern boundary. The wells monitored in the January 2003 round consisted of wells 
measured during the quarterly hydraulic measurement rounds and included the wells 
monitored in November 2002 plus additional wells. The data are discussed in Section 
5 of this report. 

4.2 Groundwater Quality Data 

The locations of, installation of, and sample collection from VPB-39 and VPB-73 
(Figure 1) were in accordance with the NYSDEC-approved work plan (ARCADIS 
G&M, Inc. 2002a). TTNUS supervised the drilling of the VPBs from August to 
September 2002 using methods consistent with the NYSDEC-approved work plan 
(U.S. Navy 2002a). The Navy documented the results of the field investigation in the 
GM-39 and GM-73 Vertical Profile BorinP and Monitoring Well Summary Report 
(U.S. Navy 2002b). During VPB drilling, groundwater samples were collected 
generally at 20-foot intervals and submitted for laboratory analysis of VOCs. The 
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VPBs were drilled to the top of the Raritan Confining Unit (estimated to be 
encountered at 660 feet below land surface [ft bls] at VPB-39 and VPB-73). 

TTNUS supervised the installation of Monitoring Wells GM-39D, GM-39D2, and 
GM-73D at the corresponding VPB locations from September to October 2002 (Figure 
1). Screen intervals for Wells GM-39D, GM-39D2, and GM-73D were selected by 
ARCADIS based on the following factors: 

1. 

2. The Magothy aquifer is generally known to be hydraulically connected throughout 
its vertical thickness, which implies downward groundwater movement where 
there is a downward hydraulic gradient (i.e., lower water-level elevations with 
depth). Based on this consideration, the vertical hydraulic gradient obtained from 
a well couplet comprised of one well screened close to the upper limit of the VOC 
plume and a second deeper well screened near the screened interval of an OU2 
remedial well that is close to or greater than model predictions (see Section 3.2) 
would provide conclusive evidence that the groundwater flow direction is oriented 
downward throughout the VOC-impacted segment of aquifer at this location and 
that operation of the OU2 Groundwater Remedy has created a hydraulic barrier 
that is effective in preventing the off-site migration of VOC-impacted 
groundwater. Therefore, Monitoring Wells GM-39D and GM-73D were screened 
at depths corresponding to the shallowest VOC concentrations in groundwater that 
exceeded NYSDEC Standards, Criteria, and Guidance values (SCGs) and were 
coupled with deeper Wells GM-39D2 and GM-73D2, respectively. Vertical 
hydraulic gradients obtained from Well Clusters GM-39D/GM-39D2 and GM- 
73D/GM-73D2 that are close to or greater than the model-predicted gradients 

Consideration was given to the goals of the hydraulic effectiveness evaluation (see 
Item 2 below) as well as the nature of the formation material. Positioning well 
screens within reasonably permeable formation material is important as it ensures 
that the wells can be properly developed and therefore be open and responsive to 
water level changes in the formation so that hydraulic (water-level) measurements 
and representative groundwater samples can be obtained. Split-spoon soil samples 
and geophysical logs (natural gamma) were therefore obtained at each VPB to 
determine the precise depth and thickness of both highly permeable deposits (i.e., 
sands) and comparatively poorly permeable deposits (i.e., silts and clays). The well 
screen intervals for Wells GM-39D, GM-39D2, and GM-73D were positioned 
within reasonably permeable deposits while also meeting the goals of the hydraulic 
effectiveness evaluation. 
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would provide strong evidence attesting to the effectiveness of the hydraulic 
barrier in these areas. 

3. Monitoring Well GM-39D2 was screened at an interval that met the first two 
objectives and also to monitor the interval that exhibited the highest total VOC 
concentration in groundwater that was detected in VPB-39. 

Following well installation and development, ARCADIS collected two rounds of 
groundwater samples, in November 2002 and January 2003. These rounds consisted of 
collecting samples from new Monitoring Wells GM-39D, GM-39D2, and GM-73D, 
along with existing Monitoring Well GM-73D2. The monitoring wells were purged 
and sampled using methods consistent with the NYSDEC-approved groundwater 
monitoring, (ARCADIS G&M, Inc., 2001). The samples were analyzed for the Target 
Compound List (TCL) of VOCs. These data are discussed in Section 6 of this report. 

5. Hydraulic Data Evaluation 

This section provides an evaluation of the hydraulic data collected as part of the OU2 
Hydraulic Effectiveness Evaluation. Water-level measurement data are provided in 
Table 1. Vertical gradients (observed and predicted) from the November 2002 and 
January 2003 events are provided in Tables 2 and 3, respectively. 

5.1 Shallow Zone 

Figure 2 shows the water-table configuration and horizontal groundwater flow 
directions in the shallow zone on January 29,2003. The effects of the OU2 
Groundwater Remedy treatment system discharges and stormwater runoff (as recharge 
to the South Recharge Basins and the Plant 5 Recharge Basins) on shallow 
groundwater flow during the hydraulic effectiveness evaluation are described below. 
The following sections also describe the calculated vertical hydraulic gradients for 
shallow/intermediate well pairs and compare these gradients to the simulated steady- 
state vertical gradients predicted by the groundwater flow model under the scenario 
where the OU2 remedial wells are preventing the off-site movement of VOC-impacted 
groundwater. 

In general, Figure 2 shows groundwater mounding beneath the NGC site around the 
South Recharge Basins. Upgradient of the South Recharge Basins, which includes 
areas on the NGC and NWIRP sites, the horizontal direction of shallow groundwater 
flow is to the southeast. Specifically, the maximum elevation of the mound beneath 
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and around the South Recharge Basins is greater than 65 ft n-14, and the mound extends 
across the width of the southern boundary of the site. The regional southeast shallow 
groundwater flow direction is locally modified by the mounding with the result that the 
horizontal direction of shallow groundwater flow in the vicinity of the South Recharge 
Basins is radially to the north, south, west, and east away from the basins, thereby 
creating a hydraulic barrier that prevents on-site, VOC-impacted groundwater in this 
area from moving off-site in the shallow zone. The mounding around the South 
Recharge Basins also increases the vertical hydraulic gradient in the vicinity of the 
basins, resulting in a downward vertical groundwater flow component from the 
shallow zone to the intermediate zone. Water-level data collected for this investigation 
from the shallow-intermediate well pairs near the South Recharge Basins (GM- 
19S/GM- 191; GM-2 1 S/GM-2 1 I; GM-78S/GM-781, and GM-79S/GM-791) show that 
the vertical hydraulic gradients are oriented downward (Tables 2 and 3). 

Vertical gradients calculated from groundwater elevation data (fi-om well pairs) that are 
close to or greater than vertical hydraulic gradients simulated by the groundwater flow 
model are a key indication that the OU2 Groundwater Remedy, through pumpage of 
remedial wells from the D2 zone and recharge to the shallow zone, has created an 
effective hydraulic barrier to off-site groundwater flow. Vertical gradients at the 
monitoring well clusters located in the vicinity of the basins (i.e., GM-19S/GM-191; 
GM-2 1 S/GM-2 1 I; and GM-79S/GM-791) are oriented downward and are greater than 
gradients predicted by the groundwater flow model, while the vertical gradients at Well 
Clusters GM-16SR/GM-161, GM-17SR/GM-171, and GM-78S/GM-781 are also 
oriented downward and are close to model predictions. These data indicate that in the 
vicinity of the Plant 5 and South Recharge Basins, there is a strong downward vertical 
component of groundwater flow from the shallow zone toward the intermediate zone. 

In conclusion, the radial horizontal flow components near the South Recharge Basins 
coupled with the downward vertical gradients near the Plant 5 and South Basins 
collectively create a hydraulic barrier that prevents on-site, VOC-impacted 
groundwater from migrating off-site in the shallow zone. 

5.2 Intermediate Zone 

The intermediate zone potentiometric surface configuration and horizontal 
groundwater flow directions on January 29,2003 are shown on Figure 3. The 
configuration of the potentiometric surface in the intermediate zone is similar to the 
water-level configuration observed in the shallow zone, with mounding centered 
beneath and around the South Recharge Basins (maximum water-level elevation at the 
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South Recharge Basins is greater than 62 ft msl). This indicates that the OU2 
Groundwater Remedy treatment system discharge and stormwater runoff are 
substantially affecting groundwater flow in the intermediate zone, with the horizontal 
component of flow near the South Recharge Basins oriented radially away from the 
basins. The resultant vertical gradients in monitoring well clusters near the basins (i.e., 
GM-15I/GM-15D, GM-17I/GM-17D, GM-18YGM-lXD, GM-20I/GM-20D, GM- 
2 1 I/GM-2 1D; GM-74I/GM-74D, and GM-79I/GM-79D) are oriented downward and 
are greater than or close to those predicted by the model. 

Collectively, these data indicate that the hydraulic barrier to groundwater flow extends 
vertically downward to the intermediate zone and is similar in extent to that observed 
in the shallow zone, is effective in preventing the off-site migration of VOC-impacted 
groundwater in the intermediate zone. 

5.3 Deep Zone 

As a result of remedial well pumpage from the underlying zone (D2 zone) and 
recharge affecting the overlying zones (shallow and intermediate zones), groundwater 
in the deep zone is expected to be flowing in a predominantly vertical (downward) 
direction in the general vicinity of the OU2 remedial wells and the Plant 5 and South 
Recharge Basins. Therefore, the analysis of the hydraulic effectiveness of the OU2 
Groundwater Remedy at achieving the goals in the deep zone is conducted using 
vertical hydraulic gradients calculations for deep/D2 well pairs. Tables 2 and 3 provide 
the vertical hydraulic gradients calculated from data collected from well clusters in the 
deep/D2 zones and compares them to model-predicted gradients. 

The vertical gradients in on-site/near site Well Clusters GM-lSD/GM-15D2 (northeast 
of the South Basins), GM-39D/GM-39D2, GM-73D/GM-73D2 and GM-74D/GM- 
74D2 (at the South Basins), and GM-18D/GM-33D2 (west of the South Basins) are 
oriented downward as expected, and are close to or greater than model predictions. 

In conclusion, vertical hydraulic gradients calculated from deep/D2 monitoring well 
clusters are oriented downward and are close to or greater than vertical hydraulic 
gradients predicted by the groundwater flow model. Furthermore, vertical hydraulic 
gradients in well clusters near the NGC site boundary indicate that the mounding of the 
water table coupled with pumpage from the OU2 remedial wells in the D2 zone is 
forcing on-site groundwater downward through the deep zone, toward the pumpage in 
the D2 zone, and prevents on-site VOC-impacted groundwater from flowing off-site in 
the deep zone. 
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5.4 D2 Zone 

Figures 4 and 5 depict the D2 zone potentiometric surface configuration and horizontal 
groundwater flow directions under pumping conditions during the November 22,2002 
and January 29,2003 events, respectively. As shown on Figures 4 and 5, the result of 
pumping the OU2 remedial wells and Well GP-3 is the formation of cones of 
depression (i.e., area of depressed water levels) in the D2 zone that are centered on 
each well. These individual cones of depression for each well have coalesced into one 
large zone of capture that extends along the entire NGC southern property boundary 
and also extends northwest along a portion of the NGC site western boundary. 
Although a water level cannot currently be measured in Well GP-3, it is reasonable to 
assume that the cone of depression around this pumping well causes the cumulative 
capture zone to extend farther to the northwest than is currently shown on Figures 4 
and 5. At its farthest downgradient extent the capture zone in November 2002 and 
January 2003 is approximately 700 ft south of the NGC site boundary. Within the 
capture zone (upgradient and as far as 700 A downgradient of the OU2 remedial wells), 
groundwater flow directions are oriented toward the centers of pumping; indicating 
that groundwater in this area is fully contained and captured by the OU2 Groundwater 
Remedy. Beyond the downgradient extent of the capture zone, groundwater continues 
to flow downgradient until it is influenced by the pumping of nearby public supply 
wells or continues to flow south-southeast in the direction of regional groundwater 
flow (Figure 5). 

In conclusion, the data from the D2 zone indicate that the pumpage of the OU2 
remedial wells and Well GP-3 has created a hydraulic barrier in this zone, thereby 
preventing the off-site migration of VOC-impacted groundwater in this zone. 

5.5 Summary of Groundwater Flow Conditions 

In summary, the hydraulic data presented and discussed in Sections 5.1 to 5.4 indicate 
that operation of the OU2 Groundwater Remedy has created an effective hydraulic 
barrier throughout the shallow, intermediate, deep, and D2 zones, achieving the ROD- 
required goal of the OU2 Groundwater Remedy, which is to prevent the off-site 
migration of on-site, VOC-impacted groundwater. To help summarize the hydraulic 
data (and groundwater quality data discussed in Section 6 of this report) collected for 
the hydraulic effectiveness evaluation, ARCADIS has prepared a hydrogeologic cross 
section (Figure 6) for the area of the NGC southern boundary. This cross section 
depicts the vertical distribution of water levels with respect to site features, wells, and 
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groundwater sample results (Section 6) and illustrates the substantial decrease in 
potentiometric surface elevation with depth across the NGC southern boundary. 

Furthermore, in accordance with the ROD, site-wide, quarterly hydraulic monitoring 
and data evaluation is currently being conducted by ARCADIS. This monitoring will 
continue to assess monitoring well and remedial well data to evaluate and document 
the effectiveness of the OU2 Groundwater Remedy at achieving remedial goals. 

6. Groundwater Quality Data Evaluation 

This section discusses the results of the VPB and permanent monitoring well 
groundwater sample analysis and compares the data to NYSDEC Standards, Criteria, 
and Guidance Values (SCGs) and, where available, previous rounds of data. 

6.1 Vertical Profile Borings 

The complete analytical results of groundwater sampling at VPB-39 and VPB-73 are 
provided in Table 4. Total VOC concentrations versus depth below land surface are 
depicted on Cross Section E-E’ (Figure 6) along with wells that are located at or near 
the NGC site southern boundary. As stated in Section 3.4 of this report, VPBs are a 
useful tool to collect water quality data throughout a vertical section of an aquifer 
horizon(s). However, it is important to realize that water quality samples collected via 
the VPB technique may not exactly correlate to water quality data collected from 
nearby monitoring wells. For this reason, the VPB technique was used as a “screening 
tool” in this hydraulic effectiveness evaluation and, where necessary, permanent 
monitoring wells (i.e., GM-39 cluster and Well GM-73D) were installed. 

Overall, the VPB groundwater data are generally consistent with the information 
obtained from the quarterly VOC groundwater monitoring program in that the results 
indicate no SCG exceedences in the shallow and intermediate zones, and the upper 
portion (generally above -300 ft msl) of the deep zone. Furthermore, total VOC 
concentrations in the basal portions of the deep zone and the D2 zone range from less 
than 1 microgram per liter (t&L) to 789 t&L. Trichloroethene (TCE) was the 
compound most frequently detected and, with the exception of one detection of 
tetrachloroethene (PCE) (9 t&L), was the only constituent detected at concentrations 
exceeding SCGs. In addition, only trace (less than 5 ug/L) concentrations of VOCs 
were detected in VPB samples in the basal portion of the D2 zone and the D3 zone 
(i.e., deeper than 460 ft msl and generally below the ONCT screen zones). 
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In summary, correlation of compounds detected in VPBs with data from nearby 
monitoring wells (below) and VPB data that shows trace VOC concentrations in the 
basal D2 zone and D3 zone (i.e., below the screened intervals of the ONCT remedial 
wells) provide a complete and accurate profile of groundwater quality at the NGC site 
southern boundary and support the conclusion that the TVOC plume delineation along 
the NGC site southern boundary is complete. 

Based on these findings, ARCADIS concludes that a D3 zone monitoring well(s) is not 
required. 

6.2 Monitoring Wells 

The complete analytical results of groundwater sampling at Wells GM-39D, GM- 
39D2, GM-73D, and GM-73D2 from the November 2002 and January 2003 sampling 
events are provided in Table 5 and total VOC concentrations versus depth below land 
surface are depicted on Cross Section E-E’ (Figure 6). Total VOC concentrations in 
wells sampled during the hydraulic effectiveness evaluation generally agree with the 
current understanding of the VOC plume configuration which depicts the highest 
concentrations within the on-site portion of the TVOC plume at elevations that are 
close to or within the screened intervals of the ONCT remedial wells (i.e., the deep 
zone and upper portion of the D2 zone). The analytical results provide good agreement 
with the VPB results in that TCE was the constituent most frequently detected and, 
with the exception of sporadic exceedences of PCE, was the only constituent detected 
at concentrations exceeding the SCG. 

Furthermore, site-wide quarterly groundwater monitoring and data evaluation are 
currently being conducted by ARCADIS in accordance with ROD requirements. This 
monitoring program will serve to monitor and document the continued environmental 
effectiveness of the OU2 Groundwater Remedy at achieving remedial goals established 
in the ROD. 

7. Conclusions 

Based on the collective data obtained by the Navy and ARCADIS, for the OU2 
Groundwater Remedial System Hydraulic Effectiveness Evaluation, ARCADIS 
concludes the following: 

1. The hydraulic data is consistent with the model-predicted data which indicates that 
operation of the OU2 Groundwater Remedy has created an effective hydraulic 
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barrier throughout the shallow, intermediate, deep, and D2 zones that prevents the 
off-site migration of on-site, VOC-impacted groundwater. 

2. Groundwater quality from VPBs exhibit only trace concentrations of VOCs with 
no SCG exceedences below the ONCT remedial wells (i.e., in the D3 zone). 
Groundwater quality data from monitoring wells along the site southern boundary 
is essentially similar to the VPB data in that it indicates similar compounds 
detected and SCG exceedences. Based on the collective groundwater quality data 
obtained, the delineation of the VOC plume at the NGC site southern boundary is 
accurate and complete and supports Conclusion 1 above, that the OU2 
Groundwater Remedy prevents the off-site migration of on-site VOC-impacted 
groundwater. Further, the data show that a D3 zone monitoring well(s) is not 
required. 

3. OU2 quarterly groundwater monitoring/data evaluation will continue to be 
performed to monitor and document the continued effectiveness of the OU2 
Groundwater Remedy. Depending on VOC concentrations and heterogeneity of 
the off-site groundwater quality, monitored water quality in off-site wells is 
anticipated to show several short-term trend changes before long-term trends 
associated with the operation of the OU2 Groundwater Remedy are revealed. 
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Table 1. Water-Level Measurement Data, November 2002 and January 2003, Operable Unit 2 Hydraulic Effectiveness Evaluation, 
Northrop Grumman Corporation, Bethpage, New York. 

Well Identification 

Measuring Point Depth to Water Water-Level Elevation Depth to Water Water-Level Elevation 

Elevation November 22,2002 November 22,2002 January 29,2003 January 29,2003 

(fi msl) (fi bmr-4 (ft msl) (fi bmp) (ft msl) 

Shallow Wells 

FW-03 
N-9921 
N-10597 
N-l 0600 
N-10631 
N-l 0633 
N-10634 
N-10821 
GM-15s 
GM-16SR 
GM-l 7SR 
GM-l 8s 
GM-l 9-S 
GM-21 S 
GM-78s 
GM-79s (N-10628) 
HN-40S 
HN-42S 
MW-3R 

Intermediate Wells 

124.30 
94.23 
109.85 
102.41 
103.47 
103.80 
101.20 
91.58 

109.44 
115.86 
115.79 
107.60 
109.86 
105.81 
104.94 
100.88 
1 16.35 
120.32 
101.45 

N-l 0624 93.61 
GM-l 51 109.25 

GM-l 61 115.81 

GM-l 71 115.83 
GM-181 109.03 
GM-191 109.86 

GM-201 103.88 

GM-21 I 105.72 
GM-741 107.42 
GM-781 105.06 
GM-791 100.88 
HN-241 125.80 

HN-291 116.42 

HN-401 115.91 

HN-421 119.61 

-_ _- -‘I 

-- -- 37.94 
-- 45.59 
_- -- 45.20 

45.12 58.35 44.53 
43.70 

_- -_ 44.94 
_- 39.60 

51.43 58.01 50.74 
54.90 

_- -- 55.19 
_- -- 47.58 
_- - 48.38 

40.80 65.01 40.11 
-_ 47.05 

-- -- 45.12 
-- -_ 55.54 
-- 58.27 
-_ -- 40.36 

- -2) 

51.1 58.15 50.29 

_- 55.02 

-- 55.36 
__ -- 48.97 
_- -- 53.80 

42.06 61.82 41.34 

42.94 62.78 42.55 
44.99 62.43 44.22 

47.33 
_- __ 45.49 
-- -- 62.98 
_- -- 53.88 
-- __ 55.33 
-- __ 57.56 

-1) 

56.29 
64.26 
57.21 
58.94 
60.10 
56.26 
51.98 
58.70 
60.96 
60.60 
60.02 
61.48 
65.70 
57.89 
55.76 
60.81 
62.05 
61 .OQ 

-2) 

58.96 

60.79 

60.47 
60.06 
56.06 

62.54 

63.17 
63.20 
57.73 
55.39 

62.82 

62.54 

60.58 

62.05 

See last page for footnotes 
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Table 1. Water-Level Measurement Data, November 2002 and January 2003, Operable Unit 2 Hydraulic Effectiveness Evaluation, 
Northrop Grumman Corporation, Bethpage, New York. 

Well identification 

Measuring Point Depth to Water Water-Level Elevation Depth to Water Water-Level Elevation 

Elevation November 22, 2002 November 22,2002 January 29,2003 January 29,2003 

(ft msl) (fi bmp) (ft msl) (ft bv) (ft msl) 

Deep Wells 

N-l 0627 
GM-l 3D 
GM-l 5D 
GM-1 7D 
GM-l 8D 
GM90D 
GM-21D 

GM-34D 
GM-36D 
GM-37D 
GM-38D 

GM-39D 
GM-73D 
GM-74D 
GM-79D 

Deep2 Wells 

GM-l 5D2 
GM-33D2 

GM-34D2 
GM-35D2 
GM-3602 
GM-37D2 
GM-38D2 

GM-39D2 
GM-70D2 
GM-71 D2 
GM-73D2 
GM-74D2 
GM-75D2 

GP-1 3, 

ONCT-1 
ONCT-2 
ONCT3 

93.70 
113.97 
109.84 
115.68 
108.88 
103.92 
105.66 

71.19 
91.63 
97.26 
91.75 

102.23 
104.87 
107.43 
101.25 

109.78 
106.85 

71.19 
96.28 
91.60 
97.17 
91.56 

102.08 
99.58 
98.45 

104.62 
107.36 
93.63 

116.78 
104.10 
110.00 
108.70 

38.55 
-- 

53.73 
-- 
-- 

44.2 
49.08 

-_ 
-- 
-- 
-- 

45.42 
50.54 
51.35 

55.15 

56.11 
-- 

59.72 
56.58 

_- 
-- 

56.81 
54.33 
56.08 

-- 

56.63 

-- 
-- 
__ 

50.22 

-- 

-- 
-- 

48.46 53.62 

-- _- 

52.66 51.96 
57.52 49.84 
41.56 52.07 

97 19.78 
75.35 28.75 
69.36 40.64 
71.12 37.58 

37.87 55.83 
53.17 60.80 
52.84 57.00 
56.84 58.84 
51.77 57.11 

43.50 60.42 
48.33 57.33 

19.58 51.61 
39.85 51.78 
44.25 53.01 
42.60 49.15 

44.69 57.54 
49.90 54.97 
50.58 56.85 
46.83 54.42 

55.50 54.28 

55.78 51.07 

21.05 50.14 
44.50 51.78 
41.80 49.80 
44.84 52.33 
44.84 46.72 

47.80 54.28 
45.98 53.60 
46.36 52.09 
52.13 52.49 
57.28 50.08 
40.95 52.68 

96.00 20.78 
72.30 31.80 
71.11 38.89 
71.20 37.50 

1) 

2) 

3) 

n msl 
ft bmp 
-- 

Wells FW-03, 10634, GM-34D, GM-34D2 were not accessible for measurement this round. 
Water-level measurements collected from Well N-l 0624 are considered anomalous 
due to silt in the well screen. 
Water-levels were measured by inflating airline set at 120 ft bmp (gauge at wellhead) and subtracting the 
reading on the gauge from 120 to obtain the depth to water in feet. 
feet relative to mean sea level 
feet below measuring point 
Not Measured 
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Table 2. Comparison of November 2002 Observed Hydraulic Data and Vertical Gradients to Model Predictions, 

Operable Unit 2 Hydraulic Effectiveness Evaluation, Northrop Grumman Corporation, Bethpage, New York. 

Well Screen 1 l/22/2002 1 l/22/2002 Model-Predicted, Increase Compared 

Measuring Point Midpoint Water-Level Vertical OU2 Steady-State to Model-Predicted, 

Elevation Elevation Elevation Gradient Vertical Gradient Steady-State 

Well Pairing ID (ft msl) (n msl) (ft msl) (tin) l IO+ (fun) l I 0-J Vertical Gradient 

Shallow-intermediate Wells 

GM-l 55 109.35 
GM-l 51 109.13 

GM-21s 105.81 
GM-21 I 105.72 

Shallow-Deep2 Wells 

10631 103.47 
GM33D2 106.85 

Intermediate-Deep Wells 

GM-201 103.88 
GM90D 103.92 

GM-21 I 105.72 
GM-21 D 105.66 

GM-741 107.42 
GM-74D 107.43 

Deep-Deep 2 Wells 

GM-39D 102.23 
GM-39D2 102.08 

GM-73D 104.87 
GM-73D2 104.62 

GM-74D 107.43 
GM-74D2 107.36 

10627 93.70 
GM-75D2 93.63 

34.53 58.01 
9.29 58.15 

40.81 65.01 
-29.28 62.78 

38.47 58.35 
-403.15 50.22 

3.88 61.82 
-117.08 59.72 

-29.28 62.78 
-177.34 56.58 

8.42 62.43 
-192.57 56.08 

-169.77 56.81 
-312.92 53.62 

-301.13 54.33 
-437.38 51.96 

-192.57 56.08 
-444.64 49.84 

-198.80 55.15 
-421.37 52.07 

-5.55 

31.82 

18.41 16.83 1.58 

17.36 

41.87 

31.59 

22.28 

17.39 

24.76 

13.84 

4.20 

18.44 

18.22 

43.97 

20.17 

13.46 

18.78 

28.26 

2.25 

-9.75 

13.37 

-0.86 

-2.10 

11.42 

8.82 

-1.39 

-3.50 

11.59 

Vertical hydraulic gradients are calculated as follows: 

(Water-Level Elevation, - Water-Level Elevation,) 
(Screen Midpoint Elevation, - Screen Midpoint Elevation*) 

1 - Shallower well of pairing 
2 - Deeper well of pairing 
A positive ‘I+” gradient value indicates a downward hydraulic gradient. 
A negative “-* gradient value indicates an upward hydraulic gradient. 

n msl 
n 

feet relative to mean sea level 
feet 
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Table 3. Comparison of January 2003 Observed Vertical Hydraulic Gradients to Model Predictions, 
Operable Unit 2 Hydraulic Effectuiveness Evaluation, Northrop Grumman Corporation, Bethpage, New York. 

Well Screen 1 l29l2003 1/29/2003 Model-Predicted, Increase Compared 

Measuring Point Midpoint Water-Level Vertical OU2 Steady-State to Model-Predicted, 

Well Pairing ID Elevation Elevation Elevation Gradient Vertical Gradient Steady-State 

(n msl) (n msl) (n msl) (wft) l 10-J (fun) l I 0-J Vertical Gradient 

Shallow-Intermediate Wells 

GM-15s 109.35 
GM-151 109.13 

GM-1 6SR 115.77 
GM-1 61 115.81 

GM-l 7SR 115.79 
GM-171 115.83 

GM-18s 107.60 
GM-1 81 109.03 

GM-1 9S 109.86 
GM-191 109.86 

GM-21 S 105.81 
GM-21 I 105.72 

GM-78s 104.94 
GM-781 105.06 

GM-79s 100.88 
GM-791 101.09 

Intermediate-Deep Wells 

GM-1 51 109.29 
GM-1 5D 109.66 

GM-171 115.83 
GM-17D 115.68 

GM-l 81 109.03 
GM-l 8D 108.88 

GM-201 103.88 
GM-20D 103.92 

GM-21 I 105.72 
GM-21D 105.66 

GM-741 107.42 
GM-74D 107.43 

GM-791 101.09 
GM-79D 101.25 

34.53 58.61 
9.29 58.84 

66.77 60.96 
-24.19 60.79 

50.79 60.60 
5.83 60.47 

42.60 60.02 
9.03 60.06 

64.36 61.48 
-25.14 56.06 

40.81 65.70 
-29.28 63.17 

39.94 57.89 
5.56 57.73 

35.88 55.76 
-73.91 55.60 

9.29 58.84 
-227.34 56.82 

5.83 60.47 
-172.32 58.84 

9.03 60.06 
-186.12 57.11 

3.88 62.54 
-117.08 60.42 

-29.28 63.17 
-177.34 57.33 

8.42 63.20 
-192.57 56.85 

-73.91 55.60 
-183.75 54.42 

-9.11 4.20 -13.31 

1.87 1.11 0.76 

2.89 4.50 -1.61 

-1.19 1.78 -2.97 

60.56 2.44 58.11 

36.10 18.44 17.65 

4.65 8.73 

1.46 0.91 

-4.07 

0.55 

8.54 

9.15 

15.12 

17.53 

39.44 

31.59 

10.74 

6.52 2.01 

7.86 1.29 

7.74 7.38 

18.22 -0.70 

43.97 -4.53 

20.17 11.42 

15.48 -4.73 

See last page for footnotes 
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Table 3. Comparison of January 2003 Observed Vertical Hydraulic Gradients to Model Predictions, 
Operable Unit 2 Hydraulic Effectuiveness Evaluation, Northrop Grumman Corporation, Bethpage. New York. 

Well Screen 1/29/2003 ll29l2003 Model-Predicted, Increase Compared 

Measuring Point Midpoint Water-Level Vertical OU2 Steady-State to Model-Predicted, 

Well Pairing ID Elevation Elevation Elevation Gradient Vertical Gradient Steady-State 

(n msl) (n msl) (ft msl) (fun) * 10-J (fbft) * 10-J Vertical Gradient 

Deep-Deep 2 Wells 

GM-l 5D 109.66 

GM-1 502 109.59 

-227.34 56.82 
-436.41 54.09 13.06 14.19 -1.13 

27.83 12.30 15.53 

7.31 2.33 4.98 

6.07 2.75 3.32 

5.31 3.88 1.43 

15.66 6.08 9.57 

22.77 13.46 9.31 

18.20 18.78 -0.58 

26.86 28.26 

14.15 2.25 

-1.40 

11.91 

GM-1 8D 108.88 -186.12 57.11 

GM-33D2 106.85 -403.15 51.07 

GM-34D 71.19 -242.81 51.61 

GM-34D2 71.19 -443.81 50.14 

GM-36D 91.63 -117.37 51.78 

GM-36D2 91.60 -443.40 49.80 

GM-37D 97.26 -154.74 53.01 
GM-37D2 97.17 -282.83 52.33 

GM-38D 91.75 -238.25 49.15 
GM-38D2 91.56 -393.44 46.72 

GM-39D 102.23 -169.77 57.54 
GM-39D2 102.08 -312.92 54.28 

GM-73D 104.87 -301.13 54.97 
GM-73D2 104.62 -437.38 52.49 

GM-74D 107.43 -192.57 58.85 
GM-74D2 107.36 -444.64 50.08 

N-l 0627 93.70 -198.80 55.83 
GM-75D2 93.63 -421.37 52.68 

Vertical hydraulic gradients are calculated as follows: 

(Water-Level Elevation, - Water-Level ElevatiorQ 
(Screen Midpoint Elevation, - Screen Midpoint Elevation2) 

1 - Shallower well of pairing 
2 - Deeper well of pairing 
A positive “+” gradient value indicates a downward hydraulic gradient. 
A negative “-” gradient value indicates an upward hydraulic gradient. 

n msl 
n 

feet relative to mean sea level 
feet 
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Table 4. Concentrations of Volatile Organic Compounds in Vertical Profile Borings, Operable Unit 2 Hydraulic Effectiveness 

Evaluation, Northrop Grumman Corporation, Bethpage, New York. (‘) 

CONSTITUENT 

(units in uglL) 

NYSDEC Standards Site ID: VPB-39 VPB-39 VPB-39 VPB-39 

Criteria and Sample Interval r3): 62-63 82-83 DUPI 102-103 

Guidance Valuesr2’ Sample Date: 9123102 9124102 9124102 9124102 

Chloromethane 5 

Bromomethane 5 

Vinyl Chloride 2 

Chloroethane 5 

Methylene Chloride 5 

Acetone 50 

Carbon disulfide 50 

I,1 -Dichloroethene 5 

1 ,I-Dichloroethane 5 

1 ,ZDichloroethene (total) 5 

Chloroform 7 

1,2-Dichloroethane 5 

2-Butanone 50 

1,l ,l-Trichloroethane 5 

Carbon Tetrachloride 5 

Bromodichloromethane 50 

1,2-Dichloropropane 5 

cis-1,3-Dichloropropene 5 

Trichioroethene 5 

1 ,I ,2-Trichloroethane 5 

Benzene 0.7 

trans-l,3-Dichloropropene 5 

Bromoform 50 

4-Methyl-P-pentanone 50 

2-Hexanone 50 

Tetrachloroethene 5 

1 ,I ,2,2-Tetrachloroethane 5 

Toluene 5 

Chlorobenzene 5 

Ethyl Benzene 5 

Styrene 5 

m+p Xylene 5 

o-Xylene 5 

Xylene 5 

Freon 113 5 

Dichlorodifluomethane 5 

ter.Butylmethylether 5 

Trichlorofluomethane 5 

Total VOCs 

< 1 

< 1 

< 1 

< 1 

< 1 

< 10 

< 1 

< 1 

< 1 

< 2 

< 1 

c 1 

< 10 

c 1 

< 1 

< 1 

< 1 

< 1 

< 1 

< 1 

c 1 

< 1 

< 1 

< 10 

< 10 

< 1 

< 1 

< 1 

< 1 

c 1 

< 1 

< 2 

< 1 

< 1 

c 1 

< 1 

< 1 

< 3 

0 

< 1 

< 1 

< 1 

c 1 

< 1 

< 10 

< 1 

< 1 

c 1 

< 2 

< 1 

< 1 

< 10 

< 1 

c 1 

< 1 

< 1 

c 1 

c 1 

c 1 

< 1 

< 1 

< 1 

< 10 

c 10 

< 1 

< 1 

< 1 

< 1 

< 1 

< 1 

< 2 

< 1 

c 1 

< 1 

< 1 

< 1 

< 3 

0 

< 1 

< 1 

< 1 

< 1 

< 1 

< 10 

< 1 

< 1 

< 1 

< 2 

< 1 

< 1 

< 10 

c 1 

c 1 

< 1 

< 1 

c 1 

1 

< 1 

< 1 

< 1 

< 1 

< 10 

< 10 

< 1 

< 1 

< 1 

< 1 

c 1 

< 1 

< 2 

< 1 

< 1 

< 1 

< 1 

< 1 

< 3 

1 

< 1 
< 1 
< 1 
< 1 
< 1 
c 10 
< 1 
< 1 
< 1 
< 2 

c 1 

< 1 

< 10 

< 1 

< 1 

< 1 

< 1 

< 1 

1 

< 1 

c 1 

< 1 

< 1 

< 10 

< 10 

< 1 

< 1 

c 1 

< 1 

c 1 

< 1 

< 2 

< 1 

< 1 

< 1 

< 1 

c 1 

< 3 

1 

See last page for footnotes. 
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Table 4. Concentrations of Volatile Organic Compounds in Vertical Profile Borings, Operable Unit 2 Hydraulic Effectiveness 

Evaluation, Northrop Grumman Corporation, Bethpage, New York. r’) 

CONSTITUENT 

(units in uglL) 

NYSDEC Standards Site ID: VPB-39 VPB-39 VPB-39 VPB-39 

Criteria and Sample Interval r? 122-123 142-143 162-163 DUP-2 

Guidance Values’2’ Sample Date: 9124102 9124102 9125102 9125102 

Chloromethane 5 

Bromomethane 5 

Vinyl Chloride 2 

Chloroethane 5 

Methylene Chloride 5 

Acetone 50 

Carbon disulfide 50 

1 .l-Dichloroethene 5 

1 ,l-Dichloroethane 5 

1,2-Dichloroethene (total) 5 

Chloroform 7 

1,2-Dichloroethane 5 

2-B&none 50 

1, I, 1 -Trichloroethane 5 

Carbon Tetrachloride 5 

Bromodichloromethane 50 

1,2-Dichloropropane 5 

cis-1 .bDichloropropene 5 

Trichloroethene 5 

1 .I .2-Trichloroethane 5 

Benzene 0.7 

trans-1,3-Dichloropropene 5 

Bromoform 50 

4-Methyl-2-pentanone 50 

P-Hexanone 50 

Tetrachloroethene 5 

1 ,I ,2,2-Tetrachloroethane 5 

Toluene 5 

Chlorobenzene 5 

Ethyl Benzene 5 

Styrene 5 

m+p Xylene 5 

o-Xylene 5 

Xylene 5 

Freon 113 5 

Dichlorodifluomethane 5 

ter.Butylmethylether 5 

Trichlorofluomethane 5 

Total VOCs 

< 1 

c 1 

< 1 

< 1 

< 1 

< 10 

< 1 

< 1 

< 1 

< 2 

c 1 

< 1 

< 10 

< 1 

< 1 

< 1 

< 1 

< 1 

< 1 

< 1 

< 1 

< 1 

c 1 

< 10 

c 10 

< 1 

< 1 

< 1 

c 1 

c 1 

< 1 

< 2 

c 1 

< 1 

< 1 

< 1 

< 1 

< 3 

0 

c 1 

< 1 

< 1 

< 1 

c 1 

c 10 

< 1 

< 1 

< 1 

c 2 

< 1 

< 1 

< 10 

c 1 

< 1 

c 1 

< 1 

< 1 

< 1 

e 1 

c 1 

c 1 

< 1 

< 10 

< 10 

< 1 

< 1 

< 1 

c 1 

< 1 

< 1 

c 2 

< 1 

< 1 

c 1 

< 1 

c 1 

< 3 

0 

c 1 

c 1 

< 1 

< 1 

< 1 

< 10 

e 1 

c 1 

< 1 

c 2 

< 1 

< 1 

< 10 

c 1 

< 1 

< 1 

< 1 

< 1 

3 

< 1 

c 1 

< 1 

c 1 

< 10 

< 10 

< 1 

c 1 

< 1 

< 1 

< 1 

c 1 

< 2 

< 1 

< 1 

c 1 

c 1 

< 1 

< 3 

3 

< 1 

< 1 

< 1 

< 1 

c 1 

< IO 

< 1 

c 1 

< 1 

< 2 

< 1 

< 1 

< 10 

c 1 

< 1 

< 1 

< 1 

< 1 

c 1 

c 1 

< 1 

< 1 

< 1 

< 10 

< 10 

c 1 

< 1 

< 1 

< 1 

c 1 

< 1 

< 2 

< 1 

< 1 

< 1 

< 1 

< 1 

c 3 

0 

See last page for footnotes. 
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Table 4. Concentrations of Volatile Organic Compounds in Vertical Profile Borings, Operable Unit 2 Hydraulic Effectiveness 

Evaluation, Northrop Grumman Corporation, Bethpage, New York. r’) 

CONSTITUENT 

(units in ug/L) 

NYSDEC Standards Site ID: VPB-39 VPB-39 VPB-39 VPB-39 

Criteria and Sample tnterval (3): 182-183 202-203 222-223 262-263 

Guidance Valuesr2’ Sample Date: g/25/02 g/25/02 g/25/02 9125102 

Chloromethane 

Bromomethane 

Vinyl Chloride 

Chloroethane 

Methylene Chloride 

Acetone 

Carbon disulfide 

I, 1 -Dichloroethene 

1 ,I-Dichloroethane 

1,2-Dichloroethene (total) 

Chloroform 

1 ,ZDichloroethane 

P-B&none 

III, 1 -Trichloroethane 

Carbon Tetrachlonde 

Bromodichloromethane 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

Trichloroethene 

I, 1.2-Trlchloroethane 

Benzene 

trans-1,3-Dichloropropene 

Bromoform 

4-Methyl-P-pentanone 

2-Hexanone 

Tetrachloroethene 

1 ,I ,2,2-Tetrachloroethane 

Toluene 

Chlorobenzene 

Ethyl Benzene 

Styrene 

m+p Xylene 

o-Xylene 

Xylene 

Freon It3 

Dichlorodifluomethane 

ter.Butylmethylether 

Trichlorofluomethane 

Total VOCs 0 

5 

5 

2 

5 

5 

50 

50 

5 

5 

5 

7 

5 

50 

5 

5 

50 

5 

5 

5 

5 

0.7 

5 

50 

50 

50 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

< 1 

c 1 

< 1 

< 1 

< 1 

c 10 

< 1 

< 1 

< 1 

< 2 

< 1 

< 1 

< 10 

< 1 

< 1 

< 1 

< 1 

< 1 
< 1 
< 1 
< 1 
< 1 

< 1 

c 10 

< 10 

c 1 

< 1 

< 1 

c 1 

< 1 

< 1 

< 2 

c 1 

< 1 

< 1 

< 1 

< 1 

< 3 

< 1 

< 1 

< 1 

< 1 

< 1 

< 10 

< 1 

< 1 

< 1 

c 2 

< 1 

< 1 

< 10 

< 1 

< 1 

< 1 

< 1 

<+iJ 

c 1 

< 1 

< 1 

< 1 

< 10 

< 10 

< 1 

c 1 

< 1 

c 1 

< 1 

c 1 

< 2 

< 1 

< 1 

c 1 

c 1 

< 1 

< 3 

25 

< 1 

< 1 

< 1 

< 1 

< 1 

-c 10 

c 1 

CI 1 

< 1 

< 2 

< 1 

< 1 

< 10 

< 1 

< 1 

c 1 

c 1 

< 1 

2 

< 1 

< 1 

< 1 

< 1 

< 10 

< 10 

<: 1 

< 1 

< 1 

-z 1 

c 1 

< 1 

< 2 

CI 1 

c. 1 

-2 1 

c 1 

< 1 

< 3 

2 

c 1 

< 1 

c 1 

< 1 

< 1 

< 10 

c 1 

< 1 

< 1 

< 2 

< 1 

< 1 

< 10 

< 1 

< 1 

e 1 

c 1 

‘fiiq 

< 1 

c 1 

< 1 

c 1 

< 10 

< 10 

< 1 

< 1 

c 1 

< 1 

< 1 

c 1 

< 2 

< 1 

< 1 

< 1 

< 1 

c 1 

< 3 

120 

See last page for footnotes. 
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Table 4. Concentrations of Volatile Organic Compounds in Vertical Profile Borings, Operable Unit 2 Hydraulic Effectiveness 

Evaluation, Northrop Grumman Corporation, Bethpage, New York. r’) 

CONSTITUENT 

(units in ug/L) 

NYSDEC Standards Site ID: VPB-39 VPB-39 VPB-39 VPB-39 

Criteria and Sample Interval r? 302-303 DM320 322-323 342-343 
Guidance Values@) Sample Date: 9126102 9126102 9126102 9/26/02 

Chloromethane 5 

Bromomethane 5 

Vinyl Chloride 2 

Chloroethane 5 

Methylene Chloride 5 

Acetone 50 

Carbon disulfide 50 

1,l -Dichloroethene 5 

1.1 -Dichloroethane 5 

l.P-Dichloroethene (total) 5 

Chloroform 7 

1 ,P-Dichloroethane 5 

2-Butanone 50 

I,1 ,l -Trichloroethane 5 

Carbon Tetrachloride 5 

Bromodichloromethane 50 

1 ,P-Dichloropropane 5 

cis-1 ,BDichloropropene 5 

Trichloroethene 5 

1 ,1,2-Trichloroethane 5 

Benzene 0.7 

trans-1,3-Dichloropropene 5 

Bromofon 50 

4-Methyl-2-pentanone 50 

2-Hexanone 50 

Tetrachloroethene 5 

1 ,I ,2.2-Tetrachloroethane 5 

Toluene 5 

Chlorobenzene 5 

Ethyl Benzene 5 

Styrene 5 

m+p Xyiene 5 

o-Xylene 5 

Xylene 5 

Freon 113 5 

Dichlorodifluomethane 5 

ter.Butylmethylether 5 

Trichlorofluomethane 5 

Total VOCs 22 

< 1 

< 1 

< 1 

< 1 

< 1 

< 10 

< 1 

< 1 

< 1 

< 2 

< 1 

< 1 

< 10 

< 1 

< 1 

< 1 

< 1 

‘& 

< 1 

c 1 

< 1 

< 1 

< IO 

< 10 

< 1 

< 1 

< 1 

< 1 

< 1 

< 1 

< 2 

< 1 

< 1 

< 1 

< 1 

< 1 

c 3 

10 

c 1 

< 1 

e 1 

c 1 

c 1 

c 10 

c 1 

c 1 

c 1 

< 2 

< 1 

< 1 

c 10 

c 1 

c 1 

< 1 

< 1 

<+I 

< 1 

< 1 

< 1 

< 1 

c 10 

< 10 

c 1 

< 1 

< 1 

< 1 

< 1 

< 1 

< 2 

< 1 

< 1 

< 1 

< 1 

< 1 

< 3 

11 

c 1 

c 1 

c 1 

< 1 

< 1 

< 10 

< 1 

c 1 

< 1 

< 2 

< 1 

< 1 

c 10 

< 1 

< 1 

< 1 

< 1 

< 1 

5 

< 1 

c 1 

< 1 

< 1 

< 10 

< 10 

c 1 

c 1 

< 1 

c 1 

< 1 

< 1 

< 2 

< 1 

< 1 

< 1 

< 1 

c 1 

c 3 

5 

See last page for footnotes. 
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Table 4. Concentrations of Volatile Organic Compounds in Vertical Profile Borings, Operable Unit 2 Hydraulic Effectiveness 

Evaluation, Northrop Grumman Corporation, Bethpage, New York. (‘I 

CONSTITUENT 

(units in uglL) 

NYSDEC Standards Site ID: VPB-39 VPB-39 VPB-39 VPB-39 

Criteria and Sample Interval (3! 362-363 DUP3 382-383 402-403 

Guidance Value.@) Sample Date: 9126102 9127102 9127102 9127102 

Chloromethane 5 

Bromomethane 5 

Vinyl Chloride 2 

Chloroethane 5 

Methylene Chloride 5 

Acetone 50 

Carbon disulfide 50 

1 ,I-Dichloroethene 5 

1 ,l-Dichloroethane 5 

1,2-Dichloroethene (total) 5 

Chloroform 7 

1,2-Dichloroethane 5 

2-Butanone 50 

III, 1 -Trichloroethane 5 

Carbon Tetrachloride 5 

Bromodichloromethane 50 

1,2-Dichloropropane 5 

cis-1,3-Dichloropropene 5 

Trtchloroethene 5 

1,1,2-Trichloroethane 5 

Benzene 0.7 

trans-I ,3-Dichloropropene 5 

Bromoform 50 

4-Methyl-2-pentanone 50 

2-Hexanone 50 

Tetrachloroethene 5 

1,1,2,2-Tetrachloroethane 5 

Toluene 5 

Chlorobenzene 5 

Ethyl Benzene 5 

Styfene 5 

m+p Xylene 5 

o-Xylene 5 

Xylene 5 

Freon 113 5 

Dichlorodifluomethane 5 

ter.Butylmethylether 5 

Trichlorofluomethane 5 

Total VOCs 

< 1 

< 1 

c 1 

c 1 

< 1 

< 10 

c 1 

c 1 

c 1 

c 2 

c 1 

< 1 

< 10 

< 1 

< 1 

< 1 

< 1 

< 1 

El 
< 1 

c 1 

< 1 

< 1 

< 10 

< 10 

< 1 

< 1 

< 1 

< 1 

< 1 

< 1 

< 2 

< 1 

< 1 

< 1 

< 1 

< 1 

< 3 

22 

< 1 
< 1 
< 1 
< 1 
< 1 
< IO 
< 1 
< 1 
< 1 
< 2 

< 1 

< 1 

< 10 

< 1 

< 1 

< 1 

< 1 

<p&J 

c 1 

c 1 

< 1 

c 1 

< 10 

< 10 

1 

< 1 

< 1 

< 1 

< 1 

c 1 

c 2 

< 1 

< 1 

< 1 

< 1 

< 1 

< 3 

141 

< 1 

< 1 

< 1 

< 1 

< 1 

< 10 

< 1 

< 1 

< 1 

< 2 

< 1 

c 1 

< 10 

c 1 

< 1 

< 1 

< 1 

*+I 

< 1 

< 1 

< 1 

< 1 

< 10 

< 10 

I 

c 1 

c 1 

< 1 

< 1 

< 1 

c 2 

< 1 

< 1 

c 1 

< 1 

< 1 

< 3 

t41 

< 1 

< 1 

c 1 

< 1 

< 1 

< 10 

e 1 

2 

c 1 

2 

< 1 

< 1 

< 10 

c 1 

c 1 

c 1 

< 1 

‘pii-1 

< 1 

< 1 

< 1 

< 1 

< 10 

< 10 

5 

< 1 

< 1 

< 1 

< 1 

< 1 

c 2 

< 1 

< 1 

c 1 

c 1 

< 1 

< 3 

789 

See last page for footnotes. 
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Table 4. Concentrations of Volatile Organic Compounds in Vertical Profile Borings, Operable Unit 2 Hydraulic Effectiveness 

Evaluation, Northrop Grumman Corporation, Bethpage, New York. (I) 

CONSTITUENT 

(units in ug/L) 

NYSDEC Standards Site ID: VPB-39 VPB-39 VPB-39 VPB-39 

Criteria and sample InterVal (3! 421-422 442-443 492-493 502-503 

Guidance Values’2’ Sample Date: 9/30/02 9/30/02 1011102 1011/02 

Chloromethane 5 

Bromomethane 5 

Vinyl Chloride 2 

Chloroethane 5 

Methylene Chloride 5 

Acetone 50 

Carbon disulfide 50 

1 ,I-Dichloroethene 5 

1 ,I-Dichloroethane 5 

1,2-Dichloroethene (total) 5 

Chloroform 7 

1,2-Dichloroethane 5 

2-Butanone 50 

1 ,l ,I-Trichloroethane 5 

Carbon Tetrachloride 5 

Bromodichloromethane 50 

1,2-Dichloropropane 5 

cts-1 ,SDichloropropene 5 

Trichloroethene 5 

1 .1.2-Trichloroethane 5 

Benzene 0.7 

trans-1 ,bDichloropropene 5 

Bromoform 50 

4-Methyl-2-pentanone 50 

2-Hexanone 50 

Tetrachloroethene 5 

I, 1,2.2-Tetrachloroethane 5 

Toluene 5 

Chlorobenzene 5 

Ethyl Benzene 5 

Styrene 5 

m+p Xylene 5 

o-Xylene 5 

Xylene 5 

Freon 113 5 

Dichlorodifluomethane 5 

ter.Butylmethylether 5 

Trichlorofluomethane 5 

Total VOCs 14 

c 1 

< 1 

< 1 

< 1 

c 1 

< IO 

< 1 

< 1 

< 1 

< 2 

< 1 

< 1 

< 10 

c 1 

< 1 

< 1 

c 1 

‘& 

< 1 

< 1 

c 1 

< 1 

< 10 

< 10 

4 

< 1 

c 1 

c 1 

< 1 

< 1 

c 2 

< 1 

< 1 

< 1 

c 1 

< 1 

c 3 

53 

< 1 

< 1 

< 1 

< 1 

< 1 

< IO 

< 1 

< 1 

c 1 

< 2 

< 1 

c 1 

< 10 

< 1 

< 1 

< 1 

< 1 

< 1 

4 

< 1 

c 1 

< 1 

c I 

< 10 

< 10 

< 1 

c 1 

< 1 

< 1 

< 1 

< 1 

< 2 

< 1 

< 1 

< 1 

< 1 

< 1 

< 3 

4 

< 1 
< 1 
< 1 
< 1 
< 1 
< IO 
< 1 

< 1 

< 1 
< 2 

< 1 

< 1 

< 10 

< 1 

< 1 

< 1 

< 1 

< 1 

< 1 

c 1 

< 1 

< 1 

< 1 

< 10 

< 10 

< 1 

< 1 

c 1 

c 1 

< 1 

< 1 

< 2 

< 1 

< 1 

< 1 

< 1 

< 1 

< 3 

0 

See last page for footnotes. 
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Table 4. Concentrations of Volatile Organic Compounds in Vertical Profile Borings, Operable Unit 2 Hydraulic Effectiveness 

Evaluation, Northrop Grumman Corporation, Bethpage, New York. (‘r 

CONSTITUENT 

(units in ug/L) 

NYSDEC Standards Site ID: VPB-39 VPB-39 VPB-39 VPB-39 

Criteria and Sample Interval ? 522-523 542543 562-563 582-583 

Guidance Valuesm Sample Date: 1011102 IO/l/O2 1 o/2/02 1012lo2 

Chloromethane 5 

Bromomethane 5 

Vinyl Chloride 2 

Chloroethane 5 

Methylene Chloride 5 

Acetone 50 

Carbon disulfide 50 

I, 1 -Dichloroethene 5 

1 .I-Dichloroethane 5 

1,2-Dichloroethene (total) 5 

Chloroform 7 

1 ,P-Dichloroethane 5 

P-Butanone 50 

1 ,I ,I-Trichloroethane 5 

Carbon Tetrachlortde 5 

Bromodichloromethane 50 

1,2-Dichloropropane 5 

cts-1,3-Dichloropropene 5 

Trtchloroethene 5 

1 ,I ,P-Trichloroethane 5 

Benzene 0.7 

bans-1 ,bDichloropropene 5 

Bromoform 50 

4-Methyl-P-pentanone 50 

2-Hexanone 50 

Tetrachloroethene 5 

I, 1,2,2-Tetrachloroethane 5 

Toluene 5 

Chlorobenzene 5 

Ethyl Benzene 5 

Styrene 5 

m+p Xylene 5 

o-Xylene 5 

Xylene 5 

Freon 113 5 

Dichlorodifiuomethane 5 

ter.Butylmethylether 5 

Trichloronuomethane 5 

Total VOCs 

c 1 

c 1 

< 1 

< 1 

< 1 

< IO 

< 1 

< 1 

< 1 

< 2 

< 1 

< 1 

c 10 

< 1 

< 1 

< 1 

< 1 

< 1 

3 

c 1 

< 1 

c 1 

< 1 

< IO 

< IO 

< 1 

< 1 

c 1 

< 1 

< 1 

< 1 

< 2 

< 1 

c 1 

< 1 

< 1 

c 1 

< 3 

3 

< 1 

< 1 

< 1 

< 1 

< 1 

< 10 

< 1 

< 1 

c 1 

< 2 

< 1 

< 1 

< 10 

< 1 

< 1 

< 1 

c 1 

<+q 

< 1 

< 1 

c 1 

c 1 

< 10 

< 10 

< 1 

< 1 

< 1 

< 1 

< 1 

< 1 

c 2 

< 1 

< 1 

< 1 

c 1 

c 1 

< 3 

44 

< 1 

< 1 

c 1 

< 1 

< 1 

< IO 

< 1 

< 1 

c 1 

< 2 

< 1 

c 1 

< IO 

c 1 

< 1 

< 1 

< 1 

‘r;?;l 

< 1 

< 1 

< 1 

< 1 

< 10 

c 10 

El 
< 1 

c 1 

< 1 

c 1 

< 1 

< 2 

< 1 

< 1 

< 1 

< 1 

c 1 

< 3 

32 

< 1 

c 1 

< 1 

c 1 

c 1 

< IO 

< 1 

< 1 

< 1 

< 2 

< 1 

< 1 

< IO 

< 1 

< 1 

< 1 

< 1 

< 1 

< 1 

< 1 

c 1 

< 1 

< 1 

< 10 

< IO 

c 1 

< 1 

< 1 

< 1 

< 1 

< 1 

< 2 

< 1 

< 1 

< 1 

< 1 

c 1 

c 3 

0 

See last page for footnotes. 
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Table 4. Concentrations of Volatile Organic Compounds in Vertical Profile Borings, Operable Unit 2 Hydraulic Effectiveness 

Evaluation, Northrop Grumman Corporation, Bethpage. New York. r’) 

CONSTITUENT 

(units in ug/L) 

NYSDEC Standards Site ID: VPB-39 VPB-39 VPB-39 VPB-39 

Criteria and Sample Interval r3): DM580 602-603 622-623 642-643 

Guidance Values”) Sample Date: 1013lO2 lOl3lO2 10/3/02 10/3/02 

Chloromethane 

Bromomethane 

Vinyl Chloride 

Chloroethane 

Methylene Chloride 

Acetone 

Carbon disulfide 

I,1 -Dichloroethene 

1, I-Dichloroethane 

l.P-Dichloroethene (total) 

Chloroform 

1.2-Dichloroethane 

2-Butanone 

I, I, 1 -Trichloroethane 

Carbon Tetrachloride 

Bromodichloromethane 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

Trichloroethene 

I, 1 ,2-Trichloroethane 

Benzene 

trans-I ,3-Dichloropropene 

Bromoform 

4-Methyl-P-pentanone 

P-Hexanone 

Tetrachloroethene 

1 ,I ,2,2-Tetrachloroethane 

Toluene 

Chlorobenzene 

Ethyl Benzene 

Styrene 

m+p Xylene 

o-Xylene 

Xylene 

Freon 113 

Dichlorodifluomethane 

ter.Butylmethylether 

Trichlorofluomethane 

Total VOCs 

5 

5 

2 

5 

5 

50 

50 

5 

5 

5 

7 

5 

50 

5 

5 

50 

5 

5 

5 

5 

0.7 

5 

50 

50 

50 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

< 1 

< 1 

< 1 

< 1 

< 1 

< 10 

< 1 

< 1 

c 1 

< 2 

c 1 

c 1 

< 10 

c 1 

< 1 

< 1 

c 1 

c 1 

< 1 

< 1 

< 1 

< 1 

< 1 

< 10 

< 10 

< 1 

< 1 

c 1 

< 1 

c 1 

c 1 

< 2 

< 1 

< 1 

< 1 

< 1 

< 1 

< 3 

0 

< 1 

< 1 

< 1 

< 1 

< 1 

< 10 

< 1 

< 1 

< 1 

< 2 

c 1 

< 1 

< 10 

< 1 

< 1 

< 1 

< 1 

c 1 

4 

< 1 

< 1 

c 1 

< 1 

< 10 

< 10 

< 1 

c 1 

c 1 

< 1 

c 1 

< 1 

c 2 

< 1 

< 1 

< 1 

< 1 

< 1 

< 3 

4 

c 1 

< 1 

< 1 

< 1 

< 1 

< 10 

< 1 

-c 1 

< 1 

c 2 

c 1 

< 1 

c 10 

< 1 

< 1 

< 1 

< 1 

< 1 

2 

< 1 

< 1 

< 1 

< 1 

< 10 

< IO 

c 1 

< 1 

< 1 

< 1 

< 1 

< 1 

< 2 

< 1 

< 1 

< 1 

c 1 

< 1 

< 3 

2 

c 1 

c 1 

< 1 

< 1 

< 1 

< 10 

< 1 

e 1 

c 1 

< 2 

c 1 

< 1 

< 10 

< 1 

c 1 

c 1 

< 1 

< 1 

2 

< 1 

< 1 

< 1 

< 1 

< 10 

< 10 

c 1 

c 1 

< 1 

< 1 

< 1 

c 1 

< 2 

< 1 

< 1 

< 1 

< 1 

< 1 

< 3 

2 

See last page for footnotes. 
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Table 4. Concentrations of Volatile Organic Compounds in Vertical Profile Borings, Operable Unit 2 Hydraulic Effectiveness 

Evaluation, Northrop Grumman Corporation, Bethpage, New York. (‘) 

CONSTITUENT 

(units In ug/L) 

NYSDEC Standards Site ID: VPB-73 VPB-73 VPB-73 VPB-73 

Criteria and Sample Interval (? 22-23 42-43 DUPI 72-73 

Guidance Values”’ Sample Date: 8120102 8120102 8120102 8121102 

Chloromethane 5 

Bromomethane 5 

Vinyl Chloride 2 

Chloroethane 5 

Methylene Chloride 5 

Acetone 50 

Carbon disulfide 50 

1 ,I-Dichloroethene 5 

I,1 -Dichloroethane 5 

1,2-Dichloroethene (total) 5 

Chloroform 7 

1,2Dichloroethane 5 

2-Butanone 50 

1 .I, I-Trichloroethane 5 

Carbon Tetrachloride 5 

Bromodichloromethane 50 

1 ,P-Dichloropropane 5 

cis-1,3-Dichloropropene 5 

Trichloroethene 5 

I, 1 .2-Trichloroethane 5 

Benzene 0.7 

trans-I ,3-Dichloropropene 5 

Bromoform 50 

4-Methyl-2-pentanone 50 

2-Hexanone 50 

Tetrachloroethene 5 

1 ,I ,2,2-Tetrachloroethane 5 

Toluene 5 

Chlorobenzene 5 

Ethyl Benzene 5 

Styrene 5 

m+p Xylene 5 

o-Xylene 5 

Xylene 5 

Freon 113 5 

Dichlorodifiuomethane 5 

ter.Butylmethylether 5 

Trichloiofluomethane 5 

Total VOCs 

< 1 

< 1 

c 1 

< 1 

< 1 

16 

< 1 

< 1 

-c 1 

< 2 

< 1 

< 1 

< 10 

< 1 

< 1 

< 1 

< 1 

-c 1 

< 1 

< 1 

< 1 

< 1 

< 1 

-c 10 

< 10 

< 1 

< 1 

< 1 

< 1 

< 1 

< 1 

< 2 

< 1 

< 1 

-z 1 

< 1 

< 1 

< 3 

16 

< 1 

< 1 

< 1 

< 1 

< 1 

< 10 

< 1 

< 1 

< 1 

< 2 

< 1 

c 1 

< 10 

c 1 

c 1 

< 1 

< 1 

< 1 

< 1 

c 1 

< 1 

< 1 

c 1 

< 10 

< 10 

e 1 

< 1 

< 1 

c 1 

< 1 

c 1 

c 2 

-c 1 

< 1 

< 1 

c 1 

< 1 

< 3 

0 

< 1 

< 1 

c 1 

< 1 

c 1 

< 10 

< 1 

< 1 

< 1 

-c 2 

c 1 

< 1 

< 10 

< 1 

< 1 

c 1 

c 1 

c 1 

< 1 

< 1 

< 1 

c I 

c 1 

< 10 

c 10 

< 1 

< 1 

c 1 

c 1 

< 1 

c 1 

c 2 

< 1 

< 1 

< 1 

< 1 

< 1 

< 3 

0 

< 1 

< 1 

< 1 

< 1 

< 1 

12 

< 1 

< 1 

< 1 

< 2 

< 1 

< 1 

< 10 

< 1 

< 1 

< 1 

< 1 

< 1 

< 1 

< 1 

< 1 

< 1 

< 1 

< 10 

< 10 

< 1 

c 1 

c 1 

< 1 

c 1 

< 1 

c 2 

< 1 

< 1 

c 1 

< 1 

< 1 

c 3 

12 

See last page for footnotes. 
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Table 4. Concentrations of Volatile Organic Compounds in Vertical Profile Borings, Operable Unit 2 Hydraulic Effectiveness 

Evaluation, Northrop Grumman Corporation, Bethpage. New York. (‘) 

CONSTITUENT 

(units in ug/L) 

NYSDEC Standards Site ID: VPB-73 VPB-73 VPB-73 VPB-73 

Criteria and Sample Interval (3! 82-83 102-103 122-123 142-143 

Guidance Values”’ Sample Date: 812 1102 8/21/02 8/21/02 8121102 

Chloromethane 

Bromomethane 

Vinyl Chloride 

Chloroethane 

Methylene Chloride 

Acetone 

Carbon disulfide 

I,1 -Dichloroethene 

1 ,I-Dichloroethane 

1 ,P-Dichloroethene (total) 

Chloroform 

1 ,P-Dichloroethane 

2-Butanone 

1, I, I-Trichloroethane 

Carbon Tetrachloride 

Bromodichloromethane 

1 ,BDichloropropane 

cis-1,3-Dichloropropene 

Trichloroethene 

1,1,2-Trichloroethane 

Benzene 

trans-1.3-Dichloropropene 

Bromoform 

4-Methyl-2-pentanone 

P-Hexanone 

Tetrachloroethene 

I,? ,2,2-Tetrachloroethane 

Toluene 

Chlorobenzene 

Ethyl Benzene 

Styrene 

m+p Xylene 

o-Xylene 

Xylene 

Freon II 3 

Dichlorodifluomethane 

ter.Butylmethylether 

Trichlorofluomethane 

Total VOCs 

5 

5 

2 

5 

5 

50 

50 

5 

5 

5 

7 

5 

50 

5 

5 

50 

5 

5 

5 

5 

0.7 

5 

50 

50 

50 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

< 1 

< 1 

< 1 

< 1 

c 1 

< 10 

< 1 

c 1 

< 1 

< 2 

< 1 

< 1 

< 10 

< 1 

< 1 

< 1 

c 1 

c 1 

c 1 

< 1 

< 1 

< 1 

< 1 

< 10 

< 10 

c 1 

< 1 

< 1 

< 1 

< 1 

< 1 

< 2 

< 1 

c 1 

< 1 

< 1 

c 1 

c 3 

0 

< 1 

< 1 

< 1 

< 1 

< 1 

< 10 

< 1 

< 1 

< 1 

< 2 

< 1 

< 1 

< 10 

< 1 

< 1 

< 1 

< 1 

< 1 

< 1 

c 1 

c 1 

< 1 

< 1 

< 10 

c 10 

c 1 

< 1 

c 1 

< 1 

< 1 

< 1 

c 2 

< 1 

< 1 

< 1 

< 1 

< 1 

< 3 

0 

< 1 

< 1 

< 1 

c 1 

< 1 

< 10 

< 1 

< 1 

c 1 

< 2 

< 1 

< 1 

c 10 

< 1 

c 1 

c 1 

< 1 

c 1 

< 1 

< 1 

< 1 

< 1 

< 1 

< 10 

< 10 

< 1 

-c 1 

< 1 

< 1 

c 1 

< 1 

< 2 

< 1 

< 1 

c 1 

< 1 

< 1 

< 3 

0 

< 1 

< 1 

< 1 

c 1 

< 1 

< 10 

< 1 

-c 1 

< 1 

< 2 

< 1 

< 1 

< 10 

c 1 

< 1 

c 1 

c 1 

< 1 

< 1 

< 1 

c 1 

c 1 

c 1 

c 10 

< 10 

c 1 

c 1 

< 1 

< 1 

c 1 

< 1 

c 2 

c 1 

< 1 

< 1 

< 1 

< 1 

< 3 

0 

See last page for footnotes. 
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Table 4. Concentrations of Volatile Organic Compounds in Vertical Profile Borings, Operable Unit 2 Hydraulic Effectiveness 

Evaluation, Northrop Grumman Corporation, Bethpage, New York. (‘) 

CONSTITUENT 

(units in uglL) 

NYSDEC Standards Site ID: VPB-73 VPB-73 VPB-73 VPB-73 

Criteria and Sample Interval r? 162-I 63 182-183 DUP-2 202-203 

Guidance Values@) Sample Date: a/22/02 W22iO2 a/22/02 8l22lg2 

Chloromethane 5 

Bromomethane 5 

Vinyl Chloride 2 

Chloroethane 5 

Methylene Chloride 5 

Acetone 50 

Carbon disulfide 50 

I,1 -Dichloroethene 5 

1 .l-Dichloroethane 5 

1 ,P-Dichloroethene (total) 5 

Chloroform 7 

1,2-Dichloroethane 5 

2.B&none 50 

l,l, 1-Trichloroethane 5 

Carbon Tetrachloride 5 

Bromodichloromethane 50 

1,2-Dichloropropane 5 

cis-1,3-Dichloropropene 5 

Trichloroethene 5 

1 I 1,2-Trlchloroethane 5 

Benzene 0.7 

trans-1 ,3-Dichloropropene 5 

Bromofon 50 

4-Methyl-P-pentanone 50 

2-Hexanone 50 

Tetrachloroethene 5 

1 ,I .2,2-Tetrachloroethane 5 

Toluene 5 

Chlorobenzene 5 

Ethyl Benzene 5 

Styrene 5 

m+p Xylene 5 

o-Xylene 5 

Xylene 5 

Freon 113 5 

Dichlorodifluomethane 5 

ter.Butylmethylether 5 

Trichlorofiuomethane 5 

Total VOCs 

< 1 

< 1 

< 1 

< 1 

c 1 

< IO 

< 1 

< 1 

< 1 

< 2 

c 1 

< 1 

< IO 

c 1 

c 1 

c 1 

< 1 

c 1 

< 1 

c 1 

< 1 

< I 

< 1 

c IO 

c IO 

c 1 

c 1 

< 1 

< 1 

< 1 

< 1 

< 2 

c 1 

< 1 

< 1 

< 1 

< 2 

c 3 

0 

< 1 

< 1 

< 1 

< 1 

c 1 

c 10 

< 1 

< 1 

< 1 

< 2 

< 7 

< 1 

< 10 

< 1 

< 1 

c 1 

< 1 

< 1 

c 1 

< 1 

< 1 

< 1 

< 1 

< IO 

< IO 

< 1 

< 1 

< 1 

< 1 

< 1 

< 1 

< 2 

< 1 

c 1 

< 1 

< 1 

c 2 

< 3 

0 

c 1 

c 1 

< 1 

c 1 

c 1 

c 10 

c 1 

c 1 

< 1 

< 2 

< 1 

c 1 

< 10 

c 1 

c 1 

c 1 

c 1 

c 1 

c 1 

c 1 

< 1 

c 1 

< 1 

c IO 

c 10 

c 1 

c 1 

< 1 

< 1 

c 1 

< 1 

< 2 

< 1 

< 1 

< 1 

c 1 

c 2 

< 3 

0 

< 1 

c 1 

c 1 

c 1 

< 1 

c 10 

< 1 

c 1 

< 1 

< 2 

< 1 

< 1 

< IO 

c 1 

c 1 

c 1 

< 1 

c 1 

c 1 

< 1 

c 1 

c 1 

< 1 

c IO 

c 10 

c 1 

c 1 

c 1 

< 1 

< 1 

c 1 

< 2 

< 1 

c 1 

< 1 

c 1 

c 1 

< 3 

0 

See last page for footnotes. 
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Table 4. Concentrations of Volatile Organic Compounds in Vertical Profile Borings, Operable Unit 2 Hydraulic Effectiveness 

Evaluation, Northrop Grumman Corporation, Bethpage, New York. r’) 

CONSTITUENT 

(units in uglL) 

NYSDEC Standards Site ID: VPB-73 VPB-73 VPB-73 VPB-73 

Criteria and Sample Interval r3): 222-223 242-243 262-263 282-283 

Guidance Valuesm Sample Date: 8f2ZO2 a/22/02 8/22/02 0/26/02 

Chloromethane 

Bromomethane 

Vinyl Chloride 

Chloroethane 

Methylene Chloride 

Acetone 

Carbon disulfrde 

I,1 -Dichloroethene 

1.1 -Dichloroethane 

1 ,ZDichloroethene (total) 

Chloroform 

1,2-Dichloroethane 

2-Butanone 

I,1 ,l-Trichloroethane 

Carbon Tetrachloride 

Bromodichloromethane 

1,2-Dichloropropane 

cis-I ,3-Dichloropropene 

Trichloroethene 

1 ,l ,2-Trichloroethane 

Benzene 

bans-1,3-Dichloropropene 

Bromofom-r 

4-Methyl-2-pentanone 

P-Hexanone 

Tetrachloroethene 

1.1,2,2-Tetrachloroethane 

Toluene 

Chlorobenzene 

Ethyl Benzene 

Styrene 

m+p Xylene 

o-Xylene 

Xylene 

Freon 113 

Dichlorodifluomethane 

ter.Butylmethylether 

Trichlorofluomethane 

Total VOCs 

5 

5 

2 

5 

5 

50 

50 

5 

5 

5 

7 

5 

50 

5 

5 

50 

5 

5 

5 

5 

0.7 

5 

50 

50 

50 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

< 1 

< 1 

c 1 

< 1 

< I 

c IO 

< 1 

c 1 

c 1 

< 2 

< 1 

< 1 

< 10 

< 1 

< 1 

< 1 

< 1 

< 1 

< 1 

c 1 

< 1 

c 1 

< 1 

< 10 

< IO 

< 1 

< 1 

< 1 

c 1 

< 1 

< 1 

c 2 

c 1 

c 1 

c 1 

< 1 

c 1 

c 3 

0 

< 1 

< 1 

c 1 

< 1 

c 1 

< 10 

< 1 

< 1 

< 1 

< 2 

c 1 

< 1 

< IO 

c 1 

< 1 

c 1 

c 1 

c 1 

c 1 

< 1 

< 1 

c 1 

< 1 

< 10 

c 10 

< 1 

c 1 

< 1 

c 1 

c 1 

< 1 

< 2 

< 1 

c 1 

< 1 

c 1 

< 1 

< 3 

0 

< 1 

< 1 

c 1 

< 1 

< 1 

< 10 

< 1 

< 1 

c 1 

< 2 

< 1 

c 1 

< IO 

c 1 

< 1 

c 1 

< 1 

c 1 

c 1 

c 1 

c 1 

< 1 

< 1 

< 10 

< 10 

< 1 

< 1 

< 1 

c 1 

< 1 

< 1 

< 2 

< 1 

< 1 

< 1 

c 1 

c 1 

< 3 

0 

< 1 

c 1 

< 1 

c 1 

< 1 

< 10 

< 1 

c 1 

c 1 

< 2 

c 1 

c 1 

< IO 

c 1 

< 1 

c 1 

c 1 

c 1 

c 1 

c 1 

< 1 

< 1 

c 1 

< IO 

< 10 

c 1 

c 1 

< 1 

c 1 

< 1 

< 1 

< 2 

< 1 

< 1 

c 1 

c 1 

c 1 

< 3 

0 

See last page for footnotes. 
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Table 4. Concentrations of Volatile Organic Compounds in Vertical Profile Borings, Operable Unit 2 Hydraulic Effectiveness 

Evaluation, Northrop Grumman Corporation, Bethpage, New York. (I) 

CONSTITUENT 

(units in ug/L) 

NYSDEC Standards Site ID: VPB-73 VPB-73 VPB-73 VPB-73 

Criteria and Sample Interval @I: DUP3 302-303 322-323 362-363 

Guidance Value.#’ Sample Date: 8126102 a/26/02 8126102 8127102 

Chloromethane 5 

Bromomethane 5 

Vinyl Chloride 2 

Chloroethane 5 

Methylene Chloride 5 

Acetone 50 

Carbon disulfide 50 

1 ,l-Dichloroethene 5 

1 ,l-Dichloroethane 5 

1,2-Dichloroethene (total) 5 

Chloroform 7 

1 ,P-Dichloroethane 5 

2-Butanone 50 

1,1,1 -Trichloroethane 5 

Carbon Tetrachloride 5 

Bromodichloromethane 50 

1,2-Dichloropropane 5 

cis-I .bDichloropropene 5 

Trichloroethene 5 

1,l ,ZTrichloroethane 5 

Benzene 0.7 

trans-1,3-Dichloropropene 5 

Bromoform 50 

4-Methyl-2-pentanone 50 

2-Hexanone 50 

Tetrachloroethene 5 

1 .I ,2,2-Tetrachloroethane 5 

Toluene 5 

Chlorobenzene 5 

Ethyl Benzene 5 

Styrene 5 

m+p Xylene 5 

o-Xylene 5 

Xylene 5 

Freon 113 5 

Dichlorodifluomethane 5 

ter.Butylmethylether 5 

Trichlorofluomethane 5 

Total VOCs 

< 1 

< 1 

< 1 

c 1 

< 1 

c IO 

c 1 

c 1 

< 1 

< 2 

c 1 

< 1 

< 10 

c 1 

c 1 

< 1 

< 1 

c 1 

c 1 

c 1 

c 1 

c 1 

< 1 

< 10 

< 10 

< 1 

< 1 

< 1 

c 1 

c 1 

< 1 

c 2 

< 1 

c 1 

c 1 

< 1 

c 1 

< 3 

0 

< 1 

< 1 

c 1 

< 1 

< 1 

< 10 

< 1 

< 1 

< 1 

c 2 

c 1 

< 1 

< 10 

< 1 

c 1 

< 1 

< 1 

< 1 

c 1 

< 1 

c 1 

c 1 

c 1 

< 10 

< IO 

< 1 

< 1 

< 1 

< 1 

< 1 

< 1 

< 2 

< 1 

< 1 

< 1 

c 1 

< 1 

c 3 

0 

c 1 

c 1 

< 1 

c 1 

c 1 

c 10 

c 1 

c 1 

c 1 

c 2 

c 1 

< 1 

< IO 

c 1 

c 1 

c 1 

c 1 

c 1 

c 1 

< 1 

c 1 

< 1 

c 1 

< IO 

< IO 

c I 

c 1 

c 1 

c 1 

c 1 

c 1 

c 2 

c 1 

< 1 

< 1 

c 1 

c 1 

c 3 

0 

c 1 

c 1 

c 1 

< 1 

c 1 

< IO 

< 1 

< 1 

c 1 

< 2 

< 1 

< 1 

< IO 

c 1 

c: 1 

c 1 

< 1 

< 1 

3 

< 1 

c 1 

c 10 

< 1 

< 10 

< 10 

3 

c 1 

c 1 

< 1 

c 1 

c 1 

< 1 

c 1 

c. 1 

< 1 

< 1 

c 1 

c IO 

6 

See last page for footnotes. 
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Table 4. Concentrations of Volatile Organic Compounds in Vertical Profile Borings, Operable Unit 2 Hydraulic Effectiveness 

Evaluation, Northrop Grumman Corporation, Bethpage, New York. r’) 

CONSTITUENT 

(units in uglL) 

NYSDEC Standards Site ID: VPB-73 VPB-73 VPB-73 VPB-73 

Criteria and Sample Interval r3): 382-383 402-403 422-423 441-442 

Guidance Values”’ Sample Date: 8/27/02 8127102 8127102 8/27/02 

Chloromethane 

Bromomethane 

Vinyl Chloride 

Chloroethane 

Methylene Chloride 

Acetone 

Carbon disulfide 

7,1 -Dichloroethene 

I,1 -Dichloroethane 

1,2-Dichloroethene (total) 

Chloroform 

1 ,P-Dichloroethane 

2-Butanone 

1 ,l ,I-Trichloroethane 

Carbon Tetrachloride 

Bromodichloromethane 

1 ,2-Dichloropropane 

cis-1,3-Dichloropropene 

Trichloroethene 

1 ,1,2-Trichloroethane 

Benzene 

trans-1.3-Dichloropropene 

Bromoform 

4-Methyl-2-pentanone 

P-Hexanone 

Tetrachloroethene 

1 .1,2,2-Tetrachloroethane 

Toluene 

Chlorobenzene 

Ethyl Benzene 

Styrene 

m+p Xylene 

o-Xylene 

Xylene 

Freon 113 

Dichlorodifluomethane 

ter.Butylmethylether 

Trichlorofluomethane 

Total VOCs 

5 

5 

2 

5 

5 

50 

50 

5 

5 

5 

7 

5 

50 

5 

5 

50 

5 

5 

5 

5 

0.7 

5 

50 

50 

50 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

< 1 

c 1 

< 1 

c 1 

c 1 

< IO 

< 1 

c 1 

< 1 

< 2 

c 1 

< 1 

< 10 

< 1 

< 1 

< 1 

< 1 

< 1 

El 
< 1 

< 1 

< 1 

< 1 

< 10 

< IO 

< 1 

< 1 

< 1 

< 1 

c 1 

< 1 

c 2 

c 1 

< 1 

< 1 

< 1 

c 1 

c 3 

9 

c 1 

c 1 

< 1 

< 1 

< 1 

< 10 

c 1 

< 1 

< 1 

c 2 

< 1 

< 1 

< 10 

< 1 

< 1 

c 1 

c 1 

‘+q 

c 1 

< 1 

c IO 

c 1 

c IO 

< 10 

3 

< 1 

c 1 

< 1 

c 1 

< 1 

< 2 

< 1 

c 1 

c 1 

c 1 

c 1 

c 3 

43 

c 1 < 1 

c 1 < 1 

c 1 c 1 

< 1 < 1 

c 1 c 1 

c IO < IO 

c 1 < 1 

c 1 c 1 

c 1 c 1 

2 < 2 

< 1 < 1 

< 1 c 1 

c IO < IO 

c 1 < 1 

c 1 c 1 

c 1 < 1 

< 1 < 1 

<piiq ‘& 

c 1 c 1 

c 1 < 1 

< 1 < 1 

< 1 < 1 

< 10 < IO 
c IO < IO 

5 2 

c 1 c 1 

< 1 < 1 

c 1 < 1 

< 1 < 1 

< 1 < 1 

c 2 c 2 

< 1 < 1 

< 1 c 1 

c 1 c 1 

< 1 < 1 

c 1 c 1 

< 3 c 3 

427 15 

See last page for footnotes. 
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ARCADE 

Page15oflB 
Table 4. Concentrations of Volatile Organic Compounds in Vertical Profile Borings, Operable Unit 2 Hydraulic Effectiveness 

Evaluation, Northrop Grumman Corporation, Bethpage, New York. r’) 

CONSTITUENT 

(units in uglL) 

NYSDEC Standards Site ID: VPB-73 VPB-73 VPB-73 VPB-73 

Criteria and Sample Interval ? 461-462 482-483 502-503 522-523 

Guidance Values’*’ Sample Date: 8/28/02 a/28/02 8/28/02 8l28lO2 

Chloromethane 5 

Bromomethane 5 

Vinyl Chloride 2 

Chloroethane 5 

Methylene Chloride 5 

Acetone 50 

Carbon disulfide 50 

1, I -Dichloroethene 5 

1 ,I-Dichloroethane 5 

1,2-Dichloroethene (total) 5 

Chloroform 7 

1 ,P-Dichloroethane 5 

2-Butanone 50 

l,l,l-Trichloroethane 5 

Carbon Tetrachlortde 5 

Bromodichloromethane 50 

1.2-Dichloropropane 5 

cis-1,3-Dichloropropene 5 

Trichloroethene 5 

1 .I ,2-Trichloroethane 5 

Benzene 0.7 

trans-1,3-Dichloropropene 5 

Bromoform 50 

4-Methyl-2-pentanone 50 

2-Hexanone 50 

Tetrachloroethene 5 

1 ,I ,2,2-Tetrachloroethane 5 

Toluene 5 

Chlorobenzene 5 

Ethyl Benzene 5 

Styrene 5 

m+p Xylene 5 

o-Xylene 5 

Xylene 5 

Freon 113 5 

Dichloroditluomethane 5 

ter.Butylmethylether 5 

Trichlorofluomethane 5 

Total VOCs 

< 1 
< 1 
< 1 
c 1 
c 1 
< 10 
c 1 
< 1 
< I 
< 2 

< 1 

< 1 

< IO 

< 1 

< 1 

< 1 

c 1 

‘&J 

< 1 

< 1 

< 1 

< 1 

c 10 

c 10 

4 

< 1 

c 1 

< 1 

c 1 

c 1 

c 2 

< 1 

c 1 

< 1 

< 1 

< 1 

c 3 

374 

< 1 
< 1 
c 1 
< 1 
< 1 

< 10 
< 1 
c 1 
< 1 
< 2 

c 1 

< 1 

< IO 

< 1 

< 1 

< 1 

c 1 

<& 

< 1 

< 1 

c 1 

c 1 

c IO 

< IO 

5 

< 1 

< 1 

< 1 

c 1 

< 1 

< 2 

< 1 

< 1 

< 1 

< 1 

< 1 

< 3 

19 

c 1 
c 1 
c 1 
c 1 
c 1 

c 10 
< 1 

c 1 

< 1 

< 2 

c 1 

c 1 

< 10 

c 1 

c 1 

< 1 

< 1 

<+I 

< 1 

c 1 

c 1 

c 1 

< 10 

< IO 

2 

< 1 

c 1 

< 1 

< 1 

< 1 

< 2 

< 1 

< 1 

c 1 

< 1 

c 1 

< 3 

35 

< 1 

< 1 

< 1 

< 1 

< 1 

c 10 

c 1 

< 1 

1 

2 

c 1 

c 1 

c IO 

1 

< 1 

c 1 

c 1 

<p&q 

< 1 

< 1 

c 1 

c 1 

C IO 

< IO 

c 1 

c 1 

< 1 

< 1 

< 1 

c 1 

< 2 

c 1 

c 1 

c 1 

< 1 

c 1 

c 3 

334 

See last page for footnotes. 
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Table 4. Concentrations of Volatile Organic Compounds in Vertical Profile Borings, Operable Unit 2 Hydraulic Effectiveness 

Evaluation, Northrop Grumman Corporation, Bethpage, New York. r’) 

CONSTITUENT 

(units In ugll) 

NYSDEC Standards Site ID: VPB-73 VPB-73 VPB-73 VPB-73 

Criteria and Sample Interval r3! 542-543 DUP4 562-563 592-593 

Guidance Values@’ Sample Date: ar28to2 af28io2 a/30/02 g/3/02 

Chloromethane 

Bromomethane 

Vinyl Chloride 

Chloroethane 

Methylene Chloride 

Acetone 

Carbon disulfide 

I ,l-Dichloroethene 

1 ,l-Dichloroethane 

1.2-Dichloroethene (total) 

Chloroform 

1.2-Dichloroethane 

2-Butanone 

1 ,l .l-Trichloroethane 

Carbon Tetrachloride 

Bromodichloromethane 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

Trichloroethene 

1,1,2-Trichloroethane 

Benzene 

bans-1,3-Dichloropropene 

Bromoform 

4-Methyl-2-pentanone 

P-Hexanone 

Tetrachloroethene 

1,1,2,2-Tetrachloroethane 

Toluene 

Chlorobenzene 

Ethyl Benzene 

Styrene 

m+p Xylene 

o-Xylene 

Xylene 

Freon 113 

Dichlorodifluomethane 

ter.Butylmethylether 

Trichlorofluomethane 

5 

5 

2 

5 

5 

50 

50 

5 

5 

5 

7 

5 

50 

5 

5 

50 

5 

5 

5 

5 

0.7 

5 

50 

50 

50 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

< 1 

c 1 

c 1 

< 1 

< 1 

< IO 

c 1 

c 1 

< 1 
< 2 

c 1 
c 1 
< 10 
c 1 
c 1 
c 1 
< 1 

<&I 
c 1 
c ? 
c 1 

< 1 

< 10 

< 10 

2 

< 1 
< 1 
< 1 

< 1 

< 1 

< 2 

c 1 
< 1 
< 1 
c 1 
c 1 
c 3 

Total VOCs 62 

< 1 < 1 

c 1 < 1 

c 1 < 1 

< 1 < 1 

< 1 c 1 

< 10 c IO 

c 1 < 1 

< 1 < 1 

< 1 < 1 

c 2 c 2 

c 1 < 1 

c 1 c 1 

c 10 < IO 

c 1 < 1 

c 1 < 1 

< 1 < 1 

< 1 < 1 

‘*I ‘& 

c 1 < 1 

c 1 < 1 

c 1 < 1 

< 1 < 1 

< 10 < 10 

< IO < IO 

2 2 

< 1 < 1 

c 1 < 1 

c 1 < 1 

< 1 < 1 

c 1 < 1 

c 2 c 2 

c 1 < 1 

< 1 < 1 

c 1 < 1 

< 1 < 1 

c 1 c 1 

< 3 < 3 

60 13 

c 1 
c 1 
c 1 
< 1 
c 1 
< IO 
< 1 
< 1 
< 1 
c 2 

c 1 

c 1 

c IO 

c 1 

c I 

< 1 

< 1 

c 1 

2 

c 1 
c 1 
< 1 
< 1 
< IO 
c IO 

3 

< 1 
c 1 
c 1 
< 1 
c 1 
c 2 

c 1 
c 1 
c 1 
< 1 
c 1 
c 3 

5 

See last page for footnotes. 
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ARCADIS 
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Table 4. Concentrations of Volatile Organic Compounds in Vertical Profile Borings, Operable Unit 2 Hydraulic Effectiveness 

Evaluation, Northrop Grumman Corporation, Bethpage, New York. (‘I 

CONSTITUENT 

(units in ug/L) 

NYSDEC Standards Site ID: VPB-73 VPB-73 VPB-73 VPB-73 

Criteria and Sample Interval (3): 662-603 622-623 642-643 DUP5 
Guidance Valuesr*r Sample Date: 914102 914102 914102 914102 

Chloromethane 

Bromomethane 

Vinyl Chloride 

Chloroethane 

Methylene Chloride 

Acetone 

Carbon disulfide 

1 ,I-Dichloroethene 

1,l -Dichloroethane 

1.2-Dichloroethene (total) 

Chloroform 

1 ,P-Dichloroethane 

P-B&none 

l,l.l-Trichloroethane 

Carbon Tetrachloride 

Bromodichloromethane 

1.2-Dichloropropane 

cis-1,3-Dichloropropene 

Trichloroethene 

1 ,l ,P-Trichloroethane 

Benzene 

trans-1 .bDichloropropene 

Bromoforrn 

4-Methyl-2-pentanone 

2-Hexanone 

Tetrachloroethene 

1 .I ,2,2-Tetrachloroethane 

Toluene 

Chlorobenzene 

Ethyl Benzene 

Styrene 

m+p Xylene 

o-Xylene 

Xylene 

Freon 113 

Dichlorodifluomethane 

ter.Butylmethylether 

Trichlorofluomethane 

Total VOCs 

5 

5 

2 

5 

5 

50 

50 

5 

5 

5 

7 

5 

50 

5 

5 

50 

5 

5 

5 

5 

0.7 

5 

50 

50 

50 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

< 1 

< 1 

< 1 

c 1 

< 1 

c IO 

< 1 

< 1 

< 1 

< 2 

c 1 

c 1 

< 10 

< 1 

c 1 

< 1 

< 1 

< 1 

< 1 

< 1 

c 1 

< 1 

< 1 

c 10 

< 10 

2 

< 1 

< 1 

< 1 

< 1 

< 1 

< 2 

< 1 

c 1 

< 1 

< 1 

c 1 

c 3 

2 

< 1 

< 1 

< 1 

< 1 

< 1 

< IO 

< 1 

< 1 

< 1 

< 2 

< 1 

< 1 

< 10 

c 1 

< 1 

< 1 

< 1 

c 1 

c 1 

< 1 

< 1 

c 1 

< 1 

< 10 

< IO 

1 

< 1 

< 1 

< 1 

c 1 

< 1 

< 2 

c 1 

< 1 

< 1 

< 1 

c 1 

< 3 

1 

c 1 

c 1 

< 1 

< 1 

c 1 

< 10 

c 1 

c 1 

c 1 

c 2 

c 1 

c 1 

< IO 

c 1 

c 1 

< 1 

c 1 

< 1 

< 1 

c 1 

< 1 

c 1 

c 1 

c 10 

< IO 

1 

c 1 

c 1 

< 1 

c 1 

< 1 

< 2 

c 1 

c 1 

< 1 

< 1 

c 1 

c 3 

1 

< 1 

< 1 

< 1 

c 1 

< 1 

< 10 

< 1 

c 1 

c 1 

< 2 

c 1 

< 1 

< 10 

< 1 

< 1 

c 1 

< 1 

c 1 

< 1 

< 1 

c 1 

c 1 

< 1 

< IO 

< IO 

1 

< 1 

< 1 

< 1 

c 1 

< 1 

< 2 

c 1 

< 1 

< 1 

< 1 

< 1 

c 3 

0 

See last page for footnotes. 
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Page i80f 18 
Table 4. Concentrations of Volatile Organic Compounds in Vertical Profile Borings, Operable Unit 2 Hydraulic Effectiveness 

Evaluation, Northrop Grumman Corporation, Bethpage, New York. (‘) 

Notes: 
(1) 
(2) 

Data collected by Tetratech NUS, Inc. on behalf of the U.S. Navy. 
Standards, Criteria, and Guidance (SCG) values based on documents referenced in the 
Groundwater Feasibility Study Report (ARCADIS Geraghty & Miller 2000); most stringent value listed. 

(3) Sampling intervals in feet below land surface. 

vocs Volatile Organic Compounds 

ug/L Micrograms per liter 

DM Drilling Mud 

DUP Field Duplicate 
NYSDEC New York State Department of Environmental Conservation 

I Value exceeds associated SCG value. 
Freon 113 also known as 1 ,l .l -Trichloro-2.2,2-trifluoroethane. 

Bold value indicates a detection. 
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ARCADIS 

Page 1 of 4 

Table 5. Concentrations of Volatile Organic Compounds in Monitoring Wells, Operable Unit 2 Hydraulic Effectiveness Evaluation, 

Northrop Grumman Corporation, Bethpage, New York. (” 

CONSTITUENT 

(Units in ug/L) 

NYSDEC Standards SITE ID: GM-39D GM-39D GM-39D2 GM-39D2 

Criteria and SAMPLE ID: GM-39D GM-39D GM-39D2 GM-39D-2 

Guidance Values (‘) SAMPLE DATE: 1 l/26/02 01107/03 11125/02 01/07/03 

Chloromethane 5 

Bromomethane 5 

Vinyl Chloride 2 

Chloroethane 5 

Methylene chloride 5 

Acetone 50 

Carbon disulfide 50 

I,1 -Dichloroethene 5 

1 ,I -Dichloroethane 5 

cis-1,2-Dichloroethene 5 

trams-1 ,ZDichloroethene 5 

Chloroform 7 

1,2-Dichloroethane 5 

2-Butanone 50 

1 ,I .I-Trichloroethane 5 

Carbon tetrachloride 5 

Bromodichloromethane 50 

1,2-Dichloropropane 5 

cis-1,3-Dichloropropene 5 

Trichloroethene 5 

Dibromochloromethane 5 

?,I ,2-Trichloroethane 5 

Benzene 0.7 

trans-1,3-Dichloropropene 5 

Bromoform 50 

4-Methyl-P-pentanone 50 

2-Hexanone 50 

Tetrachloroethene 5 

1,1,2,2-Tetrachloroethane 5 

Toluene 5 

Chlorobenzene 5 

Ethylbenzene 5 

Styrene 5 

Xylene (total) 5 

Vinyl Acetate NE 

Freon-l 13 5 

~5 J 

<5 

<2 

<5 J 

<5 J 

cl0 J 

<5 

c5 

<5 

<5 

<5 

<5 

<5 

<lOJ 

<5 

c5 

<5 

c5 

<2 

<5 

4 

Cl0 

<5 

<5 

c5 

<5 

<5 

<5 

<5 

-40 

<5 

<5 

<5 

<5 

c2 

<5 

c5 

<lOJ 

<5 

<5 

<5 

<5 

<5 

<5 

c5 

<lo 

c5 

<5 

<5 

<5 

<2 

<5 

<5 

40 

<5 

4 

<5 

0.6 J 

<5 

<5 

<5 

<IO 

<5 

<5 

<5 <5 c5 <5 

<5 <5 <5 <5 

<5 <5 <5 <5 

I 23 I 21 I 110 I 110 I 
c5 <5 c5 c5 

<5 <5 <5 <5 

co.7 co.7 co.7 co.7 

<5 <5 <5 <5 

<5 <5 4 <5 

40 <lo <lo -40 

Cl0 <lo <IO Cl0 

c5 <5 <5 0.4 J 

<5 <5 <5 <5 

<5 6 c5 <5 

<5 <5 c5 c5 

c5 <5 c5 <5 

<5 <5 <5 <5 

<5 <5 c5 <5 

c5 <5 <5 <5 

<5 <5 <5 <5 

Total VOCs 23 21 110 111 

See last page for footnotes 
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ARCADE 

Table 5. 

Page 2 of 4 

Concentrations of Volatile Organic Compounds in Monitoring Wells, Operable Unit 2 Hydraulic Effectiveness Evaluation, 

Northrop Grumman Corporation, Bethpage, New York. (‘) 

CONSTITUENT 

(Units in uglL) 

NYSDEC Standards SITE ID: GM-73D GM-73D GM-73D GM-73D GM-73D2 

Criteria and SAMPLE ID: GM-73D GM-73D REP-l 73D GM-73D2 

Guidance Values (‘) SAMPLE DATE: 1 O/l 8102 11/25/02 11125/02 01/15/03 06/I 9/02 

Chloromethane 5 c25 <5 <5 ~25 ~25 

Bromomethane 5 c25 <5 c5 <25 J <25 

Vinyl Chloride 2 <IO c2 <2 40 110 

Chloroethane 5 c25 <5 <5 <25 <25 

Methylene chloride 5 <25 <5 <5 ~25 ~25 

Acetone 50 <so Cl0 <lo <50 J <SO J 

Carbon disulfide 50 <25 <5 c5 ~25 ~25 

1 .l-Dichloroethene 5 <25 <5 c5 ~25 ~25 

l,l-Dichloroethane 5 <25 <5 <5 ~25 ~25 

cis-I ,2-Dichloroethene 5 <25 <5 <5 ~25 3J 

trans-1 ,2-Dichloroethene 5 <25 <5 <5 ~25 ~25 

Chloroform 7 c25 <5 <5 <25 <25 

1,2-Dichloroethane 5 <25 <5 c5 ~25 ~25 

P-Butanone 50 <50 Cl0 Cl0 ~50 J <50 

l.l,l-Trichloroethane 5 <25 <5 c5 ~25 ~25 

Carbon tetrachloride 5 c25 <5 <5 <25 ~25 

Bromodichloromethane 50 <25 <5 <5 ~25 ~25 

1.2-Dichloropropane 5 c25 <5 c5 ~25 ~25 

cis-I ,3-Dichloropropene 

Trichloroethene 

Dibromochloromethane 

I, 1 ,BTrtchloroethane 

Benzene 

trans.-l ,3-Dichloropropene 

Bromoform 

4-Methyl-2-pentanone 

2-Hexanone 

Tetrachloroethene 

1 ,I ,2,2-Tetrachloroethane 

Toluene 

Chlorobenzene 

Ethylbenzene 

Styrene 

Xylene (total) 

Vinyl Acetate 

Freon-l 13 

Total VOCs 

5 

5 

5 

5 

0.7 

5 

50 

50 

50 

5 

5 

5 

5 

5 

5 

5 

NE 

5 

<25 <5 <5 <25 <25 

780 1 510 1 490 1 680 1 840 

c25 <5 <5 <25 ~25 

<25 <5 <5 ~25 ~25 

<4 co.7 co.7 <4 <4 

<25 <5 c5 <25 ~25 

<25 <5 <5 <25 <25 

c50 <lo <IO <so <50 

c50 Cl0 Cl0 ~50 J <50 

c25 <5 <5 25 <25 

<25 <5 <5 c25 <25 

<25 <5 <5 ~25 ~25 

<25 c5 <5 ~25 <25 

c25 <5 <5 <25 ~25 

c25 <5 <5 ~25 ~25 

c25 <5 c5 ~25 ~25 

~25 J <5 <5 <25 ~25 

~25 <5 <5 <25 ~25 

780 510 490 682 a43 

See last page for footnotes 
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Page 3 of 4 

Table 5. Concentrations of Volatile Organic Compounds in Monitoring Wells, Operable Unit 2 Hydraulic Effectiveness Evaluation, 

Northrop Grumman Corporation, Bethpage, New York. r’) 

CONSTITUENT 

(Units in ug/L) 

NYSDEC Standards SITE ID: GM-73D2 GM-73D2 

Criteria and SAMPLE ID: GM-73D2 GM-730-2 

Guidance Values (‘) SAMPLE DATE: 1 l/22/02 01113/03 

Chloromethane 5 

Bromomethane 5 

Vinyl Chloride 2 

Chloroethane 5 

Methylene chloride 5 

Acetone 50 

Carbon disulfide 50 

1 ,I-Dichloroethene 5 

I,1 -Dichloroethane 5 

cis-1 ,P-Dichloroethene 5 

trans-1,2-Dichloroethene 5 

Chloroform 7 

1,2-Dichloroethane 5 

2-Butanone 50 

1 ,l ,l -Trichloroethane 5 

Carbon tetrachloride 5 

Bromodichloromethane 50 

1 .2-Dichloropropane 5 

cis-1.3-Dichloropropene 5 

Trichloroethene 5 

Dibromochloromethane 5 

1 .I .2-Trichloroethane 5 

Benzene 0.7 

trans-l,3-Dichloropropene 5 

Bromoform 50 

4-Methyl-2-pentanone 50 

2-Hexanone 50 

Tetrachloroethene 5 

1,1,2,2-Tetrachloroethane 5 

Toluene 5 

Chlorobenzene 5 

Ethylbenzene 5 

Styrene 5 

Xylene (total) 5 

Vinyl Acetate NE 

Freon-l 13 5 

<5 

<5 

<2 

<5 

<5 

Cl0 

<5 

<5 

c5 

<5 

<5 

<5 

<5 

Cl0 

c5 

<5 

<50 

~50 J 

<20 

<50 

c50 

400 

c50 

<50 

c50 

c50 

<50 

c50 

<50 

400 

<so 

<50 

<5 <so 

<5 <50 

<5 <50 

1200 1 1100 

<5 <50 

<5 <50 

co.7 <7 

<5 <50 

<5 <50 

40 <IO0 J 

40 400 

4 5J 

<5 450 

<5 <50 

<5 <50 

c5 <50 

c5 <50 

c5 <50 

<5 c50 J 

<5 c50 

Total VOCs 1204 1105 

See last page for footnotes 
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Page 4 of 4 

Table 5. Concentrations of Volatile Organic Compounds in Monitoring Wells, Operable Unit 2 Hydraulic Effectiveness Evaluation, 
Northrop Grumman Corporation, Bethpage, New York. “’ 

Notes 
(11 
(2) 

Groundwater sampling data collected by ARCADIS G&M, Inc. on behalf of Northrop Grumman Corporation. 
Standards, Criteria, and Guidance (SCG) values based on documents referenced in the 
Groundwater Feasibility Study Report (ARCADIS Geraghty & Miller 2000); most stringent value listed. 

vocs Volatile organic compounds 

uglL Micrograms per liter 

J Estimated value 
NYSDEC New York State Department of Environmental Conservation 
Freon 113 also known as 1 ,l, 1 -Trichloro-2,2,2-trifluoroethane. 

[ Value exceeds associated SCG value. 

NE No SCG established 
Bold value indicates a detection. 
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