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1. Introduction

This Groundwater Monitoring Report was prepared to document the operation, 

maintenance, and monitoring (OM&M) activities conducted for the on-site portion of the

Operable Unit 2 (OU2) groundwater remedy (i.e., the Tower 96 and Tower 102

remedial systems), Northrop Grumman Systems Corporation (Northrop Grumman), 

Bethpage, New York facility (Site No. 1-30-003A), the results of ongoing inorganic 

monitoring near former Northrop Grumman Plants 1 and 2, the results of groundwater 

monitoring of volatile organic compounds (VOCs) in downgradient (off-site) areas, and 

results of outpost monitoring of VOCs in peripheral portion of the off-site plume.  These 

activities were conducted by Northrop Grumman, in accordance with the New York 

State Department of Environmental Conservation (NYSDEC)-approved methodologies 

and procedures (see Section 2 for details) to meet the remedial objectives set forth in 

the March 2001 OU2 Record of Decision (ROD) (NYSDEC 2001).

This report describes the performance and effectiveness monitoring of the on-site 

portion of the OU2 groundwater remedy for the period October 11, 2010 through 

January 10, 2011, which is referred to in this report as the Fourth Quarter 2010 report 

period, or the current period.  This report also constitutes the 2010 Annual Report, and 

compares the current data to the previous three 2010 quarterly reports issued by 

ARCADIS (2010a; 2010b; 2010c) and to longer-term data trends, as applicable.  

The monitoring program, as well as the findings, conclusions, and recommendations 

discussed in this report, will be re-evaluated as additional data become available.  

The off-site portion of the OU2 groundwater remedial system (i.e., the GM-38 Area 

System) was designed, constructed, and is operated, monitored, and maintained by 

the US Navy.  OM&M reports for the GM-38 Area System are prepared by the US 

Navy and submitted to the NYSDEC, under separate cover.

2. Monitoring Program

The results obtained from monitoring activities conducted during this reporting period 

are provided in Tables 1 through 10 and are described and discussed in the following 

report sections:  Remedial System Operational Performance (Section 3), Groundwater 

Flow (Section 4), and Groundwater Quality (Section 5).  The locations of the Northrop 

Grumman site, the OU2 on-site groundwater remedy, the neighboring properties (i.e., 

the former Bethpage Facility Naval Weapons Industrial Reserve Plant [NWIRP] and 
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former Occidental Chemical Corporation [OCC]/RUCO Polymer Corporation sites), and 

existing wells utilized in the monitoring programs are shown on Figure 1.

Except as described in Tables 1 through 10 and in Sections 3, 4, and 5 of this report, 

the procedures, methodologies, and monitoring network utilized are consistent with 

those previously used and specified in the NYSDEC-approved OU2 Groundwater 

Monitoring Plan (ARCADIS Geraghty & Miller, Inc. 2001), as modified in June 2006 

(ARCADIS G&M, Inc. 2006), and the Public Water Supply Contingency Plan (PWSCP) 

(ARCADIS G&M Inc. 2003a).

Appendix A of this report contains the field documentation for monitoring activities 

performed during 2010 by ARCADIS (i.e., groundwater sampling logs and chain-of-

custody records). 

3. Remedial System Performance Monitoring

This report section summarizes the routine performance monitoring conducted during 

the Fourth Quarter and Year 2010 for the on-site portion of the OU2 groundwater 

remedy, which includes the following: 

1. Remedial well water quality monitoring, remedial treatment systems effluent 

water quality monitoring, remedial treatment system efficiency monitoring, and 

determination of volatile organic compound (VOC) mass removal, and 

2. Monitoring of remedial well pumpage and remedial treatment system treated 

effluent discharge to on-site recharge basins.

Also summarized in this report section are the remedial treatment system and remedial  

well troubleshooting and non-routine maintenance activities performed by ARCADIS 

and Northrop Grumman during the Fourth Quarter 2010.

3.1 Water Quality, Treatment Efficiencies, and Mass Removal

Tables 1 and 7 provide the total VOC (TVOC) concentrations in the remedial wells.  

Additionally, Table 1 provides remedial well TVOC concentrations and treatment 

efficiencies for the Tower 96 and Tower 102 remedial treatment system air strippers for 

the current period, VOC mass removed by the remedial wells for the current period and 

Year 2010, and cumulative TVOC mass removed since the startup of Tower 102.  
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TVOC concentrations from the remedial wells ranged from 103 micrograms per liter 

(µg/L) (Well 18) to 2,900 µg/L (Well 3) during this period (Table 1).  The discussion of 

water quality data and trends for the remedial wells is provided in Section 5.1.4 of this 

report.

A total of approximately 2,613 pounds of VOCs were removed from the aquifer by the 

remedial wells and treated during the current period.  For Year 2010, approximately 

8,729 lbs of VOC mass were removed from the aquifer and treated by the OU2 

remedial systems.  Since full-time startup of Tower 102 in November 1998, 

approximately 155,640 lbs of VOCs have been removed from the aquifer and treated 

by the Tower 96 and Tower 102 remedial systems.

Northrop Grumman’s State Pollutant Discharge Elimination System (SPDES) 

discharge monitoring results (for Permit No. NY0096792) are representative of treated 

water quality and are used in calculating remedial system treatment efficiency and 

determining the quality of water returned to the aquifer.  SPDES discharge monitoring 

data are documented on a monthly basis by Northrop Grumman and transmitted to the 

NYSDEC, under separate cover, in Discharge Monitoring Reports (DMRs).  Northrop 

Grumman Outfalls 006 and 005, respectively, represent the termini of the Tower 102 

and Tower 96 system effluent water (i.e., the inlets to the South Recharge Basins and 

West Recharge Basins).  Based on VOC concentrations in the remedial wells and the 

SPDES discharge for the current period, the remedial system treatment efficiencies for 

the Tower 96 and Tower 102 components were calculated to be greater than 99.9 

percent and 99.8 percent, respectively.

3.2 Remedial System Pumpage and Discharge

Table 1 summarizes the remedial well pumpage (with comparison to design criteria) for 

the current period and Year 2010.  For the current period, Remedial Wells 1, 3, 17, 18, 

and 19 collectively pumped approximately 392 million gallons (MG) of groundwater, 

which is equivalent to 79 percent of the design remedial well pumpage volume (498 

MG).  For Year 2010, the remedial system pumped approximately 1,810 MG, 

equivalent to 89 percent of the total design remedial well pumpage volume (2,030 MG).  

Redevelopment of two of the five on-site remedial wells in 2010 resulted in longer 

periods of downtime than typical; therefore the total pumpage for the year was 

calculated to be less than the design values for these wells this year.  Additional details 

are provided in Table 1 and in Section 3.3.
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Based on measurements collected by ARCADIS for the current period, the South 

Recharge Basins collectively received the treated effluent discharge from Tower 102 

along with incidental stormwater runoff and minor contribution of treated effluent from 

Tower 96 for a total average of approximately 3,559 gpm, equivalent to 466.3 MG.

Based on raw water consumption information provided by Calpine Energy (Calpine) to 

Northrop Grumman, the weighted average facility demand by Calpine for this period 

was 48 gpm.  Subtraction of the flows to Tower 102 and to Calpine Energy from the 

total flow to Tower 96(from Wells 1 and 3) resulted in the calculation that the West 

Recharge Basins received an average treated effluent discharge rate from the Tower 

96 of approximately 1,174 gpm this period, equivalent to 153.8 MG.

3.3 Troubleshooting/Maintenance Activities 

During 2010, the specific capacities of Remedial Wells 1 and 3 decreased to a degree 

where re-development of the wells was required to continue long-term operation.  The 

wells individually were taken off-line for redevelopment.  Remedial Wells 3 and 1 were 

redeveloped during the Third and Fourth Quarters of 2010, respectively (Well 1 

redevelopment was completed in February 2011).  As with prior events, the wells were 

video logged prior to and following re-development.  Standing and first draw well water 

was sampled and analyzed by Water Systems Engineering, Inc. to identify the cause of 

the loss of efficiency and determine the best approach to chemical and physical 

redevelopment.  Re-development of the wells was performed by Delta Well and Pump 

Co., Inc. with oversight/coordination provided by ARCADIS.  With prior approval, 

development waters were sampled and discharged to the Nassau County sanitary 

sewer.  Both re-development efforts resulted in significant improvement in specific 

capacity.  For Well 3, as an additional precaution, the setting of the submersible pump 

was deepened.  Additionally, the submersible pump was replaced in Well 1.

Other minor short-term repairs, testing of new component systems, and temporary 

power outages were noted pertaining to the on-site portion of the OU2 Groundwater 

Remedy in 2010, no non-routine shut down activities took place. 

4. Groundwater Flow

During 2010, hydraulic monitoring was performed semi-annually, specifically on 

January 20, 2010 and September 21, 2010.  Tables 2 and 3 provide the First and Third 

Quarter 2010 water-level measurement data, respectively.  Table 4 summarizes 

vertical hydraulic gradients for key monitoring well pairs, which were calculated using 
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the September 2010 water-level measurements, and compares these gradients to 

model-predicted gradients.  Figures 2, 3, and 4 depict groundwater elevations and flow 

directions in the shallow (water table), intermediate, and deep2 (D2) zones, 

respectively.

Based on the hydraulic monitoring results obtained from the 2010 semi-annual events, 

groundwater flow conditions are consistent with prior years during which the OU2 

remedial system was determined to be providing hydraulic containment of VOCs in 

groundwater on the Northrop Grumman and NWIRP sites.  Specifically, the data 

indicate vertical hydraulic gradients in the shallow-intermediate wells pairs are oriented 

downward and are generally close to or greater than model-predicted values (Table 4).  

As shown on Figures 2 and 3, mounding of the water table and potentiometric surface 

exists in the shallow and intermediate zones, respectively, extending beneath the 

South Recharge Basins and across the Northrop Grumman site southern boundary.  

Downward vertical gradients were also present in the intermediate-deep and deep-

deep2 well pairs; supporting the conclusion that groundwater is flowing in a 

predominantly vertical direction in these zones along the Northrop Grumman site 

southern boundary.  Data obtained in Year 2010 indicates that the combination of 

shallow recharge at the South Recharge Basins coupled with pumpage of the remedial 

wells in the D2 zone forms a hydraulic barrier to groundwater flow that is preventing the 

off-site migration of VOC-impacted groundwater.  The capture zone formed by the 

combined pumpage of OU2 remedial wells extends approximately 600 feet

downgradient of Remedial Well 17 (Figure 4).  

As part of the ongoing evaluation of the regional plume, the groundwater flow model 

was recently updated.  Simulated pumping rates for public supply wells and remedial 

wells represented in the model were updated to reflect average pumping rates for the 

period of 2004 to 2007.  In future reports, Table 4 will be updated to compare observed 

vertical gradient to those predicted by the updated groundwater flow model. 

5. Groundwater Quality

This report section describes the analytical results of the various groundwater quality 

monitoring activities conducted during the Fourth Quarter 2010.  Analytical results are 

summarized in Tables 5 through 10.
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5.1 Volatile Organic Compounds

The evaluation of VOC concentrations is presented herein in consideration of the 

following factors: (1) proximity to the hydraulic barrier formed by the on-site portion of 

the OU2 groundwater remedy (i.e., upgradient, along the Northrop Grumman site 

southern boundary, and downgradient of the hydraulic barrier), (2) hydrogeologic zone 

(i.e., shallow, intermediate, deep, and D2 zones), and (3) NYSDEC Standards, Criteria, 

and Guidance (SCGs) Values. 

Tables 5 through 10 provide the complete analytical results of samples collected for 

VOC analysis from monitoring wells, remedial wells, outpost wells, and remedial 

treatment systems for this period.  Time-concentration graphs depicting the long-term 

VOC concentration trends are shown on Figures 5 through 11.

5.1.1 Shallow Zone

The analytical results of monitoring in the shallow zone in during 2010 are provided in 

prior quarterly reports (ARCADIS 2010a; 2010b, and 2010c) and these data are 

incorporated herein by reference.  Shallow wells sampled during the First and Third 

Quarters of 2010 (i.e., Wells FW-03, N-10631, GM-15S, GM-21S, GM-78S, HN-40S, 

and HN-42S) exhibited no exceedances of VOCs, with the exceptions of Wells FW-03 

(tetrachloroethene [PCE]) and GM-15S (trichloroethene [TCE]), which exhibited VOC 

concentrations slightly above NYSDEC SCGs.  Well FW-03 is located on the former 

NWIRP site, upgradient of the OU2 Groundwater Remedy.  Well GM-15S is located at 

the Northrop Grumman southeastern boundary.  These monitoring wells are within the 

capture zone of the OU2 remedial system; therefore, groundwater in this area is 

hydraulically contained and, over time, will be extracted and treated.

Shallow wells located near or immediately downgradient of the Northrop Grumman site 

southern boundary (i.e., Wells N-10631, GM-21S and GM-78S) continue to exhibit 

results similar to data collected since the start up of the OU2 Groundwater Remedy in 

November 1998, confirming that the operation of the on-site portion of the OU2 

groundwater remedy has formed an effective hydraulic barrier that prevents the off-site 

migration of VOC-impacted groundwater in the shallow zone.

5.1.2 Intermediate Zone

Fourth Quarter 2010 analytical data for the intermediate monitoring wells are provided 

in Table 5.  Intermediate wells sampled during this period (i.e., Wells GM-20I, GM-21I, 
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and GM-79I) are located immediately downgradient of the Northrop Grumman site 

southern boundary.  

Laboratory results indicated no detections of VOCs along the Northrop Grumman site 

southern boundary during this period or Year 2010 (acetone detected in Well GM-79I is

not considered site-related).  These analytical results confirm that the operation of the 

on-site portion of the OU2 groundwater remedy has formed an effective hydraulic 

barrier that prevents the off-site migration of VOC-impacted groundwater in the 

intermediate zone.  

5.1.3 Deep Zone

Groundwater monitoring data from the deep zone for the Fourth Quarter 2010 are 

summarized in Table 6 and data trends for key wells are shown on Figures 6, 7, 8, 10, 

and 11.  Data trend graphs include key wells with detectable concentrations of VOCs 

that were sampled in Year 2010.  

Well GM-13D, which was last sampled during the Third Quarter 2010 (ARCADIS 

2010c) and is located on-site and upgradient of the OU2 Groundwater Remedy, 

continues to exhibit an overall downward trend in TVOC concentrations (Figure 7).  

Wells GM-15D and GM-74D, which were also last sampled during the Third Quarter 

2010 (ARCADIS 2010c) and are located on-site along the Northrop Grumman site 

southern and southeastern boundaries (respectively) and upgradient of the remedial 

wells, did not exhibit exceedances in the Year 2010.  The other four deep monitoring 

wells (i.e., Wells GM-39DA, GM-39DB, and GM-73D), also last sampled during the 

Third Quarter 2010 (ARCADIS 2010c), are located on-site, along the Northrop 

Grumman site southern boundary and upgradient of the remedial wells (Figure 1), 

exhibited SCG exceedances in the Year 2010.  These monitoring wells are within the 

capture zone of the remedial wells; therefore, groundwater in this area horizontally and 

vertically is hydraulically contained and, over time, and will be extracted and treated.

Groundwater quality data (Table 6) from off-site wells immediately downgradient of the 

Northrop Grumman site (i.e., Wells GM-20D and GM-21D) exhibited no VOC 

exceedances during this period and Year 2010; Well GM-79D continues to exhibit a 

downward trend (Figure 8).

Other off-site wells located further downgradient of the hydraulic barrier in the portions 

of the groundwater VOC plume not actively remediated exhibited TVOC concentrations 
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consistent with the previously observed concentrations.  Well GM-34D, a deep well 

located within the GM-75 Area, has historically, and for the current period, exhibited 

VOCs exceeding SCGs.  Since December 2006, Well GM-34D has exhibited a 

decreasing trend in VOC concentrations (Figure 10).  Well GM-34D is located south of 

Well GM-75D2 (Figure 1 – see Section 5.1.4 for additional detail).  The Navy 

completed drilling of vertical profile borings as part of an additional investigation of the 

GM-75 Area in 2009; a report for this drilling program was submitted separately to 

NYSDEC.

In the off-site GM-38 Area, located southeast of the Site, Well GM-38D shows 

significant decrease in TVOC concentrations since the Navy GM-38 Area Remedy 

started up in September 2009, with the Fourth Quarter 2010 concentration

representing the lowest level observed for the period of record (Figure 11).  Refer to 

reports prepared by the Navy for additional details on the OM&M of the GM-38 

Groundwater Remedy.

Groundwater quality data from the deep zone continues to support the previous 

observation that the bifurcation of the VOC plume (i.e., development and growth of a 

zone of groundwater with no detectable VOCs downgradient of the Northrop Grumman 

southern boundary that separates the on-site and off-site plumes and that results from

the hydraulic containment of the on-site plume at the Northrop Grumman southern 

boundary) is occurring as shown by no VOC detections in wells located within the 

capture zone immediately off site.  SCG exceedances continue to persist in wells 

screened in the off-site portion of the groundwater VOC plume not actively remediated.  

In general, the water quality data from the deep wells sampled during the current 

period and Year 2010 continue to support the interpretation of the hydraulic data and 

confirm that the operation of the on-site portion of the OU2 groundwater remedy has 

formed an effective hydraulic barrier that prevents the off-site migration of VOC-

impacted groundwater in the deep zone.  

5.1.4 Deep2 Zone and Remedial Wells

Groundwater monitoring data from the D2 zone are summarized in Table 7 and data 

trends are presented on Figures 5, 6, 9, 10, and 11.  The data trend graphs were 

prepared for key wells with detectable VOC concentrations that were sampled this 

period; the data trend graphs are discussed below.  
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Well GM-33D2 located along the southwestern boundary of the Northrop Grumman 

site, exhibited three VOCs (i.e., Freon 113, TCE, and PCE, see Table 7) that exceeded 

SCGs in this period, with similar exceedances occurring the first three quarters of Year 

2010.  The overall trend in TVOC concentrations in Well GM-33D2 remains downward, 

consistent with the long-term trend (Figure 5).  Well GM-73D2 located along the 

Northrop Grumman site southern property boundary, exhibits a overall downward 

trend, with the recent (since 2008) trend being stable with VOC concentrations at or 

close to 60 ug/L (Figure 5).  The other Northrop Grumman site boundary D2 wells (i.e., 

Wells GM-15D2 [located along the southeastern property boundary] and GM-

74D2[located along the southern property boundary]) continue to exhibit stable VOC 

trends, with concentrations less than 60 µg/L (Figure 6).  Wells GM-15D2, GM-33D2,  

GM-73D2, and GM-74D2 are located within the capture zone of the remedial wells 

(which are screened in the D2 zone) and, therefore, groundwater in this area vertically

and horizontally is hydraulically contained and over time will be extracted and treated 

by the on-site portion of the OU2 groundwater remedy.  

Off-site Wells GM-34D2, GM-35D2 and GM-75D2, located within the off-site GM-75 

Area, had one or more SCG exceedances each during this period, with TVOC 

concentrations of 270 µg/L, 162 µg/L and 139 µg/L, respectively (Table 7).  These data 

are consistent with concentrations expected in the off-site portion of the VOC plume 

not actively remediated.  TVOC concentrations in Well GM-75D2 (Figure 10) have 

shown a decreasing trend since the Year 2002.  Well GM-34D2 continues to exhibit an 

increasing trend in TVOC concentrations.  The data indicate that TVOC concentrations 

in Well GM-35D2 (Figure 10) exhibit a slight downward trend since 2002.  Section 

5.1.3 of this report provides information on Navy activity in the GM-75 Area.

The off-site GM-38 Area monitoring results for Year 2010 were provided in prior reports 

(ARCADIS 2010 a; 2010c).  TVOC concentrations in Well GM-38D2 have decreased 

since Year 2002 (Figure 11).  Concentrations have decreased more rapidly since the 

startup of the GM-38 Area remedial system in September 2009, with the current 

concentration representing the lowest level observed through the period of record.  

Section 5.1.3 of this report provides information on Navy activity in the GM-38 Area. 

The other off-site D2 zone monitoring wells continue to exhibit stable to decreasing 

TVOC concentration trends.

For the remedial wells, TVOC concentrations ranged from103 µg/L (Well 18) to 2,900 

µg/L (Well 3) in the current period (Table 7).  With the exception of Well 19, the 

remedial wells exhibit overall stable to decreasing trends since mid-2006 (Figures 5 
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and 6).  Well 3 continues to exhibit the highest TVOC concentrations.  Well 19 has 

exhibited an increasing trend for the period of record.  Refer to Section 3 of this report 

for a discussion of remedial well performance and VOC mass removed.

In general, the water quality data from the D2 wells sampled during the current period 

and Year 2010 continue to support the previous conclusion that the observed 

bifurcation of the VOC plume is occurring along the Northrop Grumman site southern 

boundary and interpretation of the hydraulic data and confirm that the operation of the 

on-site portion of the OU2 groundwater remedy has formed an effective hydraulic 

barrier that prevents the off-site migration of VOC-impacted groundwater in the D2

zone.  

5.2 Outpost Monitoring

The results of the current outpost well monitoring round are provided in Table 8.  The 

complete description of the procedures to collect groundwater samples from the 

outpost wells and evaluate and document the results is provided in the PWSCP 

(ARCADIS G&M, Inc., 2003b).  

VOCs were not detected in Outpost Wells OW1-2, OW1-3, OW2-1, OW3-1, and OW3-

2 during this period.  Outpost Well OW1-1exhibited detections of site-related VOCs 

below their respective SCGs, but above the TVOC outpost trigger values this period.   

Freon 113 was detected in Wells OW4-1 and OW4-2 but at concentrations less than its 

respective SCG and trigger value.  As no new exceedances of outpost trigger values 

occurred in Year 2010, no new notification/reporting of the initial trigger value 

exceedances, as outlined in the PWSCP (ARCADIS G&M, Inc., 2003b), were needed.  

Navy completed repairs to Outpost Wells OW1-3, OW2-1, and OW2-2 in 2010 and is in 

the process of re-installing the dedicated sampling systems (pumps/packers) in these 

wells.

Navy is currently drilling and sampling groundwater from vertical profile borings and 

installing additional outpost wells near Aqua New York Water District’s Seaman’s Neck 

Road wellfield and South Farmingdale Water District’s Plant No. 1 wellfield to provide 

additional data delineating the vertical and horizontal extent of VOCs in groundwater in 

these areas.
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5.3 Vinyl Chloride Monomer

Vinyl chloride monomer (VCM) was detected in Well 3 during this period and the Year 

2010, but was not detected in the other remedial wells or monitoring wells sampled this 

period.  Implementation of remediation of groundwater to address VCM upgradient 

(northwest) of Well 3 is currently underway by Occidental Chemical Corporation (OCC) 

under USEPA oversight.

5.4 GM-38 Area Groundwater Remedial Action

In 2009, the Navy commenced operation of the GM-38 Area Groundwater Remedy, 

consisting of two remedial wells, Wells RW-1 and RW-3, pumping at a combined rate 

of 1,100 gpm.  Periodic OM&M reports are being prepared under separate cover by the 

Navy describing the environmental effectiveness and operational compliance sampling 

activities of the GM-38 Area system.

5.5 Cadmium and Chromium

Cadmium and chromium analytical results for Year 2010 are provided in prior reports 

(ARCADIS 2010a; 2010c).  Cadmium trends are shown on Figure 12 and total 

chromium trends are shown on Figures 13 and 14.  No cadmium exceedances were 

detected in Wells N-10631, GM-78S and GM-78I, downgradient of former Northrop 

Grumman Plant 2 in Year 2010.  

Chromium concentrations in wells near the former Northrop Grumman Plant 2 were

below the SCG in 2010 (Figure 13)

Since 2006, the chromium concentration trends in the wells near the former Northrop 

Grumman Plant 1 have been stable to decreasing over time.  Notably, the Cr 

concentration in Well MW-05 has decreased by a factor of three since late 2005 

(Figure 14), however data collected in 2010 indicated an increase in Cr concentrations 

in Wells GM-15S (two most recent rounds) and PLTMW-05 (most recent round).

5.6 Tentatively Identified Compounds

Tentatively Identified Compounds (TICs) detected during Year 2010 are provided in 

Table 9.  Three TICs were detected in samples collected during Year 2010.  A review 

of the cumulative TIC data shows no discernable trends in concentrations or 

consistency in TIC detections.  
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5.7 QA/QC Samples and Data Validation

The results of analysis of QA/QC (field blank and trip blank) samples from the current 

period are provided in Table 10.  

ARCADIS performed validation of all groundwater quality data collected (including TICs) 

by following the contract laboratory program national functional guidelines for organic 

and inorganic data review (USEPA 1999).  The quality of the data is considered 

acceptable with the qualifications indicated on Tables 5 through 10.

6. Conclusions

ARCADIS has evaluated the hydraulic monitoring and the groundwater quality data 

collected during 2010, and concludes that the on-site portion of the OU2 Groundwater 

Remedy is operating as expected and hydraulic containment of the on-site portion of 

TVOCs in groundwater continues in a manner consistent with previous years.  

Additionally, the off-site water quality data from wells immediately downgradient of the 

hydraulic barrier have demonstrated discernable trends over time and continue to 

show no or trace VOC concentrations or decreasing VOC concentration trends.  

Groundwater quality data indicates that bifurcation of the VOC plume is continuing in 

the deep and D2 zones south of the hydraulic barrier.
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7. Recommendations

1. ARCADIS recommends that the frequency of sampling of select monitoring 

wells be decreased.  ARCADIS has prepared a recommendation to NYSDEC 

on February 1, 2011 that describes the specific recommendations.
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Table 1.  Operational Summary for the On-Site Portion of the Operable Unit 2 Groundwater Remedy, Fourth Quarter 2010, Year 2010, and Period of Record, Northrop Grumman Systems Corporation, Bethpage, New York.

4th Quarter 4th Quarter 4th Quarter 4th Quarter Annual 2010 Cumulative Annual 2010 4th Quarter

Design Actual Average Design Actual Total Percent of Design Year-to-Date Percent of Current Current 2010 Annual 2010 Cumulative

Pumping/ Pumping/Recharge Total Pumpage/ Total Design Total Actual Total Total Design TCE TVOC VOC Mass VOC Mass VOC Mass

Recharge Rate (a) Rate (b) Pumpage/Recharge Recharge Pumpage/ Pumpage/Recharge Pumpage (b) Pumpage/ Concentration Concentration (c) Removed (d) Removed (e,f) Removed (b)

Identification (gpm) (gpm) (MG) (MG) Recharge (MG) (MG) Recharge (ug/L) (ug/L) (lbs) (lbs) (lbs)

Remedial Wells Groundwater Removed from Aquifer

Well 1 800 640 104.8 28.0 27% 427.4 354.2 83% 540 623 145 1,385 32,538

Well 3 700 655 91.7 81.9 89% 374.0 260.9 70% 2,600 2,900 1,978 5,356 67,342

Well 17 1,000 995 131.0 116.0 89% 534.2 519.0 97% 230 273 264 1,039 46,491

Well 18 600 625 78.6 78.6 100% 320.5 317.3 99% 81 103 67 285 4,813

Well 19 700 692 91.7 87.0 95% 374.0 358.1 96% 190 219 159 664 4,456

Rounded Totals: 3,800 3,607 498 392 79% 2,030 1,810 89% -- -- 2,613 8,729 155,640

Recharge Basins (a) Treated Water Recharged to Aquifer

West Recharge Basins 0 1,174 0 153.8 -- 0 596.2 -- -- -- -- -- --

South Recharge Basins 2,231 2,385 292.4 312.5 107% 1,191.9 1,011.1 85% -- -- -- -- --

Rounded Totals: 2,231 3,559 292 466 160% 1,192 1,607 135% -- -- -- -- --

Treated Water Sent to Calpine

Calpine Demand 100-400 48 13-53 6.3 -- 53-214 80(g) -- -- -- -- -- --

Treatment Efficiencies Average SPDES Outfall TVOC Concentrations Fourth Quarter 2010 (ug/L) (f)

Tower 96 System Efficiency (e) : >99.9% -- 0.8 -- -- -- -- -- -- -- -- --

Tower 102 System Efficiency (e) : 99.8% -- 0.5 -- -- -- -- -- -- -- -- --

see footnotes on last page
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Table 1.  Operational Summary for the On-Site Portion of the Operable Unit 2 Groundwater Remedy, Fourth Quarter 2010, Year 2010, and Period of Record, Northrop Grumman Systems Corporation, Bethpage, New York.

(a)

 
(b) - OU2 wells were operational during the Fourth Quarter 2010, at the following percentages: Well-1 (33.4%), Well-3 (95.4%); Well-17 (89%), Well-18 (96%), 

and Well-19 (96%).  The Actual Average Pumping Rates and rate of treated water sent to Calpine are for when the wells are pumping. "Cumulative" represents data obtained since system startup through December 2010.

(c) - The TVOC concentration for each well was calculated based on Fourth Quarter 2010 groundwater monitoring data (Table 7).

(d) - TVOC mass removed is based on the TVOC data given above and the following formula:

(TVOC concentration in ug/L) X (gallons pumped) X (3.785 L/gal) X (1 x 10-6 g/ug) X (2.2 x 10-3 lb/g)

(e) Air Stripping Efficiency calculated from values above and in Table 2 using the following formula:

Average SPDES TVOC Concentration at Outfall

[(TVOC Well 1 X Q Well 1) + (TVOC Well 2 X Q Well 2) etc...]

(Q Well 1 + Q Well 2  etc...)

-When non-detectable levels of VOCs are found in the effluent, a value of zero is used to estimate the efficiency of the air stripper.

(f) -Towers 102 and 96 outfalls are identified as Outfalls 005 and 006, respectively (commonly known as the South Recharge Basins and Plant 5 Recharge 

Basins, respectively).  Complete SPDES reporting provided to NYSDEC by NG under separate cover.

(g)

-- Not Available or Not Applicable lb/g pounds per gram

TVOC Total Volatile Organic Compounds lbs pounds

g/ug grams per microgram MG Million Gallons

gpm gallons per minute ug/L micrograms per liter

L/gal Liters per gallon OU2 Operable Unit 2

SPDES State Pollutant Discharge Elimination System Q Pumping Rate

NGC Northrop Grumman Corporation NYSDEC New York State Department of Environmental Conservation

- Based on water-level and pumping data presented in Table 3, OU2 remedial well specific capacities remain above the minimum required to sustain the design pumping rates.  However, a decrease in specific capacity of Remedial Well 3 

was identified, so the well was re-developed in the Second and Third Quarters of 2010.  Remedial Well 1 also exhibited a decline specific capacity as well as in pumping rate.  Well 1 was also re-developed and the pump replaced during the 

Fourth Quarter 2010.

- Design remedial well pumping rates based on computer modeling (ARCADIS G& M, Inc. 2003c).  Acceptable design recharge rates based on computer modeling.  Design pumping and recharge rates were modified in April, 2005.  Recharge 

includes remedial well pumpage (minus Calpine demand, Oxy biosparge system demand, incidental irrigation use, and pipe loss), plus incidental runoff from precipitation. Current average recharge rates have been determined using the 

entire 91-day span of time as opposed to current average pumping rates, which account for varying amounts of downtime, as indicated below.

-A portion of the treated water from the Tower 96 remedial treatment system is provided on demand to the Calpine Energy facility for consumptive use.  The demand rate is controlled by a “Cla-Val” located within a subsurface transmission 

pipeline between Tower 96 and the Calpine Energy facility.  Cumulative Year-to-Date Actual Total Pumpage for Treated Water to Calpine based on totalizer values taken January 5, 2010 and January 3, 2011.

1    - [ ( ] )  ]
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Table 2. Water-Level Measurement Data, January 20, 2010, Operable Unit 2, 

Northrop Grumman Systems Corporation, Bethpage, New York.

Measuring Point

Elevation Depth to Water Water-Level Elevation

Well Identification (ft msl) (ft bmp) (ft msl)

Shallow Wells

FW-03 124.30 53.89 70.41

N-9921 94.23 30.40 63.83

N-10597 109.85 39.20 70.65

N-10600 102.41 36.96 65.45

N-10631 103.47 36.24 67.23

N-10633 103.80 37.75 66.05

N-10634 101.20 36.00 65.20

N-10821 91.58 32.41 59.17

GM-15S 109.44 42.99 66.45

GM-16SR 115.86 45.40 70.46

GM-17SR 115.79 43.15 72.64

GM-18S 107.60 39.11 68.49

GM-19S 109.86 40.57 69.29

GM-21S 105.81 34.54 71.27

GM-78S 104.94 38.93 66.01

GM-79S (N-10628) 100.88 37.98 62.90

HN-24S 120.32 49.90 70.42

HN-40S 116.35 47.07 69.28

HN-42S 120.32 49.47 70.85

MW-3R 101.45 32.45 69.00

Intermediate Wells

N-10624 93.61 29.98 63.63

GM-15I 109.25 42.83 66.42

GM-16I 115.81 45.25 70.56

GM-17I 115.83 43.45 72.38

GM-18I 109.03 40.25 68.78

GM-19I 109.86 41.55 68.31

GM-20I 103.88 34.50 69.38

GM-21I 105.72 36.40 69.32

GM-74I (5)
107.42 38.42 69.00

GM-78I 105.06 39.22 65.84

GM-79I 100.88 38.34 62.54

HN-24I 125.80 53.42 72.38

HN-40I 115.91 46.82 69.09

HN-42I 119.61 48.77 70.84

See notes on last page
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Table 2. Water-Level Measurement Data, January 20, 2010, Operable Unit 2, 

Northrop Grumman Systems Corporation, Bethpage, New York.

Measuring Point

Elevation Depth to Water Water-Level Elevation

Well Identification (ft msl) (ft bmp) (ft msl)

Deep Wells

N-10627 93.70 30.42 63.28

GM-13D 113.97 44.03 69.94

GM-15D 109.84 45.09 64.75

GM-17D 115.68 47.38 68.30

GM-18D 108.88 43.10 65.78

GM-20D 103.92 36.46 67.46

GM-21D 105.66 41.12 64.54

GM-34D 71.19 12.55 58.64

GM-36D 91.63 32.89 58.74

GM-37D 97.26 37.06 60.20

GM-38D 91.75 35.95 55.80

GM-39DA
(1) 102.23 36.80 65.43

GM-39DB
(1) 102.08 39.65 62.43

GM-73D(5) 104.87 41.98 62.89

GM-74D(5) 107.43 43.27 64.16

GM-79D 101.25 39.62 61.63

HN-29D 115.11 44.78 70.33

Deep2 Wells

GM-15D2 109.78 47.65 62.13

GM-33D2 106.85 47.20 59.65

GM-34D2 71.19 14.05 57.14

GM-35D2 96.28 37.68 58.60

GM-36D2 91.60 35.14 56.46

GM-37D2 97.17 37.58 59.59

GM-38D2 91.56 37.76 53.80

GM-70D2 99.58 39.06 60.52

GM-71D2 98.45 39.28 59.17

GM-73D2 (5)
104.62 43.95 60.67

GM-74D2 (5)
107.36 49.55 57.81

GM-75D2 93.63 33.32 60.31

Well 1 (2,5)
116.78 NM --

Well 3 (3,5)
117.78 125.00 -7.22

Well 17 (4,5)
104.10 76.00 28.10

Well 18 (5)
110.00 63.51 46.49

Well 19 (5)
108.70 64.15 44.55

See notes on last page
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Table 2. Water-Level Measurement Data, January 20, 2010, Operable Unit 2, 

Northrop Grumman Systems Corporation, Bethpage, New York.

Measuring Point

Elevation Depth to Water Water-Level Elevation

Well Identification (ft msl) (ft bmp) (ft msl)

Outpost Wells

BPOW1-1 73.65 27.60 46.05

BPOW1-2 73.54 28.80 44.74

BPOW1-3 73.37 28.78 44.59

BPOW2-1 60.06 NM --

BPOW2-2 59.96 NM --

BPOW3-1 63.19 24.29 38.90

BPOW3-2 63.72 25.55 38.17

BPOW4-1 67.34 23.30 44.04

BPOW4-2 67.18 23.00 44.18

(1) Wells GM-39A and GM-39B are screened at the approximate midpoint and basal portion of the deep zone, respectively.
(2) Water level measurement not recorded due to problems with the airline that in Well 1 
(3) Water level was measured by inflating airline set at 150 ft bmp (gauge at wellhead) and subtracting the  

reading on the gauge from 150 to obtain the depth to water in ft bmp.
(4) Water level was measured by inflating airline set at 110 ft bmp (gauge at wellhead) and subtracting the  

reading on the gauge from 110 to obtain the depth to water in ft bmp.
(5) Water level measurement was collected on January 21, 2010.

ft msl      feet relative to mean sea level

ft bmp     feet below measuring point

-- Not Measured
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Table 3. Water-Level Measurement Data and Remedial Well Specific Capacities, September 21, 2010, Operable Unit 2, 

Northrop Grumman Systems Corporation, Bethpage, New York.

Measuring Point

Elevation Depth to Water Water-Level Elevation

Well Identification (ft msl) (ft bmp) (ft msl)

Shallow Wells

FW-03 124.30 52.82 71.48

N-9921 94.23 30.73 63.50

N-10597 109.85 38.10 71.75

N-10600 102.41 37.05 65.36

N-10631 103.47 36.59 66.88

N-10633 103.80 38.46 65.34

N-10634 101.20 38.82 62.38

N-10821 91.58 32.86 58.72

GM-15S 109.44 43.16 66.28

GM-16SR 115.86 44.66 71.20

GM-17SR 115.79 42.83 72.96

GM-18S 107.60 39.06 68.54

GM-19S 109.86 40.81 69.05

GM-21S 105.81 35.10 70.71

GM-78S 104.94 39.18 65.76

GM-79S (N-10628) 100.88 37.73 63.15

HN-24S 120.32 48.91 71.41

HN-40S 116.35 46.52 69.83

HN-42S 120.32 48.52 71.80

MW-3R 101.45 32.91 68.54

Intermediate Wells

N-10624 93.61 30.37 63.24

GM-15I 109.25 43.00 66.25

GM-16I 115.81 44.70 71.11

GM-17I 115.83 42.98 72.85

GM-18I 109.03 40.31 68.72

GM-19I 109.86 41.77 68.09

GM-20I 103.88 35.13 68.75

GM-21I 105.72 36.93 68.79

GM-74I 107.42 39.07 68.35

GM-78I 105.06 39.45 65.61

GM-79I 100.88 39.24 61.64

HN-24I 125.80 52.50 73.30

HN-40I 115.91 46.35 69.56

HN-42I 119.61 47.81 71.80

See notes on last page
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Table 3. Water-Level Measurement Data and Remedial Well Specific Capacities, September 21, 2010, Operable Unit 2, 

Northrop Grumman Systems Corporation, Bethpage, New York.

Measuring Point

Elevation Depth to Water Water-Level Elevation

Well Identification (ft msl) (ft bmp) (ft msl)

Deep Wells

N-10627 93.70 31.06 62.64

GM-13D 113.97 43.41 70.56

GM-15D 109.84 45.65 64.19

GM-17D 115.68 46.80 68.88

GM-18D 108.88 43.33 65.55

GM-20D 103.92 37.11 66.81

GM-21D 105.66 41.79 63.87

GM-34D 71.19 13.70 57.49

GM-36D 91.63 34.42 57.21

GM-37D 97.26 38.30 58.96

GM-38D 91.75 38.86 52.89

GM-39DA
(1) 102.23 37.17 65.06

GM-39DB
(1) 102.08 39.97 62.11

GM-73D 104.87 42.45 62.42

GM-74D 107.43 43.90 63.53

GM-79D 101.25 40.90 60.35

HN-29D 115.11 44.02 71.09

Deep2 Wells

GM-15D2 109.78 48.48 61.30

GM-33D2 106.85 47.58 59.27

GM-34D2 71.19 16.55 54.64

GM-35D2 96.28 40.04 56.24

GM-36D2 91.60 39.18 52.42

GM-37D2 97.17 39.48 57.69

GM-38D2 91.56 42.69 48.87

GM-70D2 99.58 40.30 59.28

GM-71D2 98.45 41.83 56.62

GM-73D2 104.62 44.48 60.14

GM-74D2 107.36 50.56 56.80

GM-75D2 93.63 34.70 58.93

Well 1 (2)
116.78 107.50 9.28

Well 3 117.78 143.92 -26.14

Well 17 (3)
104.10 91.25 12.85

Well 18 110.00 64.15 45.85

Well 19 108.70 64.25 44.45

See notes on last page
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Table 3. Water-Level Measurement Data and Remedial Well Specific Capacities, September 21, 2010, Operable Unit 2, 

Northrop Grumman Systems Corporation, Bethpage, New York.

Measuring Point

Elevation Depth to Water Water-Level Elevation

Well Identification (ft msl) (ft bmp) (ft msl)

Outpost Wells

BPOW1-1 73.65 29.98 43.67

BPOW1-2 73.54 30.95 42.59

BPOW1-3 73.37 30.99 42.38

BPOW2-1 60.06 Not taken --

BPOW2-2 59.96 Not taken --

BPOW3-1 63.19 29.22 33.97

BPOW3-2 63.72 31.05 32.67

BPOW4-1 67.34 28.05 39.29

BPOW4-2 67.18 27.62 39.56

Remedial Well Specific Capacities (4)

Well ID

Pumping Depth to 

Water (ft bls)

Static Depth to Water (ft 

bls) (5) Drawdown (s) (ft)

Third Quarter 2010 Pumping Rate 

(Q)(gpm) (6)
Specific Capacity 

(Q/s)(gpm/ft)

Well 1 107.50 50.00 57.50 848 14.75

Well 3 143.92 50.35 93.57 732 7.82

Well 17 91.25 44.12 47.13 1168 24.78

Well 18 64.15 50.15 14.00 637 45.50

Well 19 64.25 49.13 15.12 675 44.64

Notes
(1) Wells GM-39A and GM-39B are screened at the approximate midpoint and basal portion of the deep zone, respectively.
(2) Water level was measured by inflating airline set at 119 ft bmp (gauge at wellhead) and subtracting the  

reading on the gauge from 119 to obtain the depth to water in ft bmp.
(3) Water level was measured by inflating an airline set at 110 ft bmp (gauge at well head) and subtracting the

reading on the gauge from 110 to obtain the depth to water in ft bmp.
(4) Specific capacity values are qualitative in nature, due to fluctuations in static water levels.  Sharp declines in specific 

capacity could indicate the need for well redevelopment.
(5) For Wells 17, 18, and 19  baseline static depth to water measurements were collected in 1997 prior to OU2 system

start-up; baseline pumping depth to water and rate measurements (not shown) used with baseline static depth to water

measurements to calculate baseline specific capacities, were collected in 1999 during OU2 system operation.

For Well 1, baseline static depth to water was collected in 2010, during pump maintenance.

For Well 3, baseline static depth to water measurement was collected in 2010, during re-development activities.

For Well 3, baseline static depth to water measurement was collected in 2010, during re-development activities.
(6) Pumping rate determined at time of pumping depth to water measurement.

ft msl      feet relative to mean sea level

ft bmp     feet below measuring point

-- Not Measured

G:\APROJECT\Northrop Grumman\Superfund\2010\OU2\NY001496.0410 O&M\Task4_DataValidation 
Reporting\Data\AnnualReport\Table3and4_3rdQtr2010_WLVHG.xlsx



Page 1 of 2

Table 4.  Comparison of September 21, 2010 Vertical Hydraulic Gradients to Model-Predicted Gradients,  Operable Unit 2,

 Northrop Grumman Systems Corporation, Bethpage, New York.

Well Screen Model-Predicted, Increase Compared

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

Elevation Elevation Gradient (2) Vertical Gradient Steady-State

Well Pair ID (ft msl) (ft msl) (ft/ft) * 10-3 (ft/ft) * 10-3 Vertical Gradient

Shallow-Intermediate Wells

GM-15S 34.53 66.28

GM-15I 9.29 66.25 1.19 4.20 -3.01

GM-16SR 66.77 71.20

GM-16I -24.19 71.11 0.99 1.11 -0.12

GM-17SR 50.79 72.96

GM-17I 5.83 72.85 2.45 4.50 -2.05

GM-19S 59.36 69.05

GM-19I -25.14 68.09 11.36 2.44 8.92

GM-21S 40.81 70.71

GM-21I -29.28 68.79 27.39 18.44 8.95

GM-78S 39.94 65.76

GM-78I 5.56 65.61 4.36 8.73 -4.37

GM-79S 35.88 63.15

GM-79I -73.91 61.64 13.75 0.91 12.84

Intermediate-Deep Wells

GM-15I 9.29 66.25

GM-15D -227.34 64.19 8.71 6.52 2.19

GM-17I 5.83 72.85

GM-17D -172.32 68.88 22.28 7.86 14.42

GM-18I 9.03 68.72

GM-18D -186.12 65.55 16.24 7.74 8.50

GM-20I 3.88 68.75

GM-20D -117.08 66.81 16.04 18.22 -2.18

GM-21I -29.28 68.79

GM-21D -177.34 63.87 33.23 43.97 -10.74

GM-74I 8.42 68.35

GM-74D -192.57 63.53 23.98 20.17 3.81

GM-79I -73.91 61.64

GM-79D -183.75 60.35 11.74 15.48 -3.74

See notes on last page 
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Table 4.  Comparison of September 21, 2010 Vertical Hydraulic Gradients to Model-Predicted Gradients,  Operable Unit 2,

 Northrop Grumman Systems Corporation, Bethpage, New York.

Well Screen Model-Predicted, Increase Compared

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

Elevation Elevation Gradient (2) Vertical Gradient Steady-State

Well Pair ID (ft msl) (ft msl) (ft/ft) * 10-3 (ft/ft) * 10-3 Vertical Gradient

Deep-Deep 2 Wells

GM-15D -227.34 64.19

GM-15D2 -436.41 61.30 13.82 14.19 -0.37

GM-18D -186.12 65.55

GM-33D2 -403.15 59.27 28.94 12.30 16.64

GM-34D -242.81 57.49

GM-34D2 -443.81 54.64 14.18 2.33 11.85

GM-36D -117.37 57.21

GM-36D2 -443.40 52.42 14.69 2.75 11.94

GM-37D -154.74 58.96

GM-37D2 -282.83 57.69 9.91 3.88 6.03

GM-38D -238.25 52.89

GM-38D2 -393.44 48.87 25.90 6.08 19.82

GM-39DA
(1) -169.77 65.06

GM-39DB
(1) -312.92 62.11 20.61 13.46 7.15

GM-73D -301.13 62.42

GM-73D2 -437.38 60.14 16.73 18.78 -2.05

GM-74D -192.57 63.53

GM-74D2 -444.64 56.80 26.70 28.26 -1.56

N-10627 -198.80 62.64

GM-75D2 -421.37 58.93 16.67 2.25 14.42

Notes
(1) Wells GM-39DA and GM-39DB are screened at the approximate midpoint and basal portion of the deep zone, respectively.

(2) Vertical hydraulic gradients are calculated as follows:

(Water-Level Elevation1 - Water-Level Elevation2)

(Screen Midpoint Elevation1 - 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.

ft msl feet relative to mean sea level
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Table 5.  Concentration of Volatile Organic Compounds Detected in Intermediate Monitoring Wells, Fourth Quarter 2010, 

Operable Unit 2, Northrop Grumman Systems Corporation, Bethpage, New York.

NYSDEC Well: GM-20I GM-21I GM-79I

CONSTITUENT   Standards Criteria(1)
Sample ID: GM-20I GM-21I GM-79I

(Units in ug/L) and Guidance Values Date: 12/14/2010 12/14/2010 12/13/2010

(ug/l)

1,1,1-Trichloroethane 5 < 5 U < 5 U < 5 U

1,1,2,2-Tetrachloroethane 5 < 5 U < 5 U < 5 U

1,1,2-Trichloroethane 5 < 5 U < 5 U < 5 U

1,1-Dichloroethane 5 < 5 U < 5 U < 5 U

1,1-Dichloroethene 5 < 5 U < 5 U < 5 U

1,2-Dichloroethane 5 < 5 U < 5 U < 5 U

1,2-Dichloropropane 5 < 5 U < 5 U < 5 U

2-Butanone 50 < 50 U < 50 U < 50 U

2-Hexanone 50 < 50 U < 50 U < 50 U

4-methyl-2-pentanone 50 < 50 U < 50 U < 50 U

Acetone 50 < 50 U < 50 UB 1.4 J

Benzene 0.7 < 0.7 U < 0.7 U < 0.7 U

Bromodichloromethane 50 < 5 U < 5 U < 5 U

Bromoform 50 < 5 U < 5 U < 5 U

Bromomethane 5 < 5 U < 5 U < 5 U

Carbon Disulfide 50 < 5 U < 5 U < 5 U

Carbon tetrachloride 5 < 5 U < 5 U < 5 U

Chlorobenzene 5 < 5 U < 5 U < 5 U

Chloroethane 5 < 5 U < 5 U < 5 U

Chloroform 7 < 5 U < 5 U < 5 U

Chloromethane 5 < 5 U < 5 U < 5 U

cis-1,2-dichloroethene 5 < 5 U < 5 U < 5 U

cis-1,3-dichloropropene 5 < 5 U < 5 U < 5 U

Dibromochloromethane 5 < 5 U < 5 U < 5 U

Ethylbenzene 5 < 5 U < 5 U < 5 U

Methylene Chloride 5 < 5 U < 5 U < 5 U

Styrene 5 < 5 U < 5 U < 5 U

Tetrachloroethene 5 < 5 U < 5 U < 5 U

Toluene 5 < 5 U < 5 U < 5 U

trans-1,2-dichloroethene 5 < 5 U < 5 U < 5 U

trans-1,3-dichloropropene 5 < 5 U < 5 U < 5 U

Trichloroethylene 5 < 5 U < 5 U < 5 U

Trichlorotrifluoroethane (Freon 113) 5 < 5 U < 5 U < 5 U

Vinyl Chloride 2 < 2 U < 2 U < 2 U

Xylene-o 5 < 5 U < 5 U < 5 U

Xylenes - m,p 5 < 5 U < 5 U < 5 U

Total VOCs 0 0 1.4

(1) Standards, Criteria, and Guidance (SCG) values based on documents referenced in the Groundwater 

Feasibility Study Report (ARCADIS Geraghty & Miller, Inc. 2000) that are based on the NYSDEC TOGs (NYSDEC 1998);

most stringent value listed.

NYSDEC New York State Department of Environmental Conservation

TOGs Technical and Operational Guidance Series 

ug/L       Micrograms per liter

VOCs     Volatile Organic Compounds
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Table 6.  Concentration of Volatile Organic Compounds Detected in Deep Monitoring Wells, Fourth Quarter 2010, 

Operable Unit 2, Northrop Grumman Systems Corporation, Bethpage, New York.

NYSDEC Well: GM-20D GM-21D GM-34D GM-79D GM-79D

CONSTITUENT   Standards Criteria(1)
Sample ID: GM-20D GM-21D GM-34D REP121310 GM-79D

(Units in ug/L) and Guidance Values Date: 12/14/2010 12/13/2010 12/16/2010 12/13/2010 12/13/2010

(ug/l)

1,1,1-Trichloroethane 5 < 5 < 5 < 13 < 5 < 5 

1,1,2,2-Tetrachloroethane 5 < 5 < 5 < 13 < 5 < 5 

1,1,2-Trichloroethane 5 < 5 < 5 < 13 < 5 < 5 

1,1-Dichloroethane 5 < 5 < 5 1.1 J < 5 < 5 

1,1-Dichloroethene 5 < 5 < 5 6.5 J < 5 < 5 

1,2-Dichloroethane 5 < 5 < 5 < 13 < 5 < 5 

1,2-Dichloropropane 5 < 5 < 5 < 13 < 5 < 5 

2-Butanone 50 < 50 < 50 < 130 < 50 < 50 

2-Hexanone 50 < 50 < 50 < 130 < 50 < 50 

4-methyl-2-pentanone 50 < 50 < 50 < 130 < 50 < 50 

Acetone 50 < 50 < 50 2.8 J 1.6 J 2.7 J

Benzene 0.7 < 0.7 < 0.7 < 1.8 < 0.7 < 0.7 

Bromodichloromethane 50 < 5 < 5 < 13 < 5 < 5 

Bromoform 50 < 5 < 5 < 13 < 5 < 5 

Bromomethane 5 < 5 < 5 < 13 < 5 < 5 

Carbon Disulfide 50 < 5 < 5 < 13 < 5 < 5 

Carbon tetrachloride 5 < 5 < 5 < 13 < 5 < 5 

Chlorobenzene 5 < 5 < 5 < 13 < 5 < 5 

Chloroethane 5 < 5 < 5 < 13 < 5 < 5 

Chloroform 7 < 5 < 5 < 13 < 5 < 5 

Chloromethane 5 < 5 < 5 < 13 < 5 < 5 

cis-1,2-dichloroethene 5 < 5 < 5 5.9 J < 5 0.32 J

cis-1,3-dichloropropene 5 < 5 < 5 < 13 < 5 < 5 

Dibromochloromethane 5 < 5 < 5 < 13 < 5 < 5 

Ethylbenzene 5 < 5 < 5 < 13 < 5 < 5 

Methylene Chloride 5 < 5 < 5 < 13 < 5 < 5 

Styrene 5 < 5 < 5 < 13 < 5 < 5 

Tetrachloroethene 5 < 5 < 5 7.9 J 0.74 J 0.65 J

Toluene 5 < 5 < 5 < 13 < 5 < 5 

trans-1,2-dichloroethene 5 < 5 < 5 < 13 < 5 < 5 

trans-1,3-dichloropropene 5 < 5 < 5 < 13 < 5 < 5 

Trichloroethylene 5 < 5 1.7 J 500 D 30 31

Trichlorotrifluoroethane (Freon 113) 5 < 5 < 5 12 J 0.46 J 0.49 J

Vinyl Chloride 2 < 2 < 2 < 5 < 2 < 2 

Xylene-o 5 < 5 < 5 < 13 < 5 < 5 

Xylenes - m,p 5 < 5 < 5 < 13 < 5 < 5 

Total VOCs 0 1.7 537 33 35

(1) Standards, Criteria, and Guidance (SCG) values based on documents referenced in the Groundwater 

Feasibility Study Report (ARCADIS Geraghty & Miller, Inc. 2000) that are based on the NYSDEC TOGs (NYSDEC 1998);

most stringent value listed.

Bold   Constituent detected

Constituent exceeds SCG value

NYSDEC New York State Department of Environmental Conservation

TOGs Technical and Operational Guidance Series 

ug/L       Micrograms per liter

VOCs     Volatile Organic Compounds

J Value is estimated

D Value is from secondary dilution
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Table 7.  Concentration of Volatile Organic Compounds Detected in Deep2 Monitoring Wells, and Groundwater Remedial Wells and Treatment Systems, 

Fourth Quarter 2010, Operable Unit 2, Northrop Grumman Systems Corporation, Bethpage, New York.

NYSDEC Well: GM-33D2 GM-34D2 GM-35D2 GM-75D2 WELL 17 WELL 18

CONSTITUENT   Standards Criteria(1)
Sample ID: GM-33D2 GM-34D2 GM-35D2 GM-75D2 WELL 17 WELL 18

(Units in ug/L) and Guidance Values Date: 12/15/2010 12/16/2010 12/15/2010 12/15/2010 12/13/2010 12/13/2010

(ug/l)

1,1,1-Trichloroethane 5 < 5 < 10 < 5 < 5 0.58 J 1.3 J

1,1,2,2-Tetrachloroethane 5 < 5 < 10 < 5 < 5 < 5 < 5 

1,1,2-Trichloroethane 5 < 5 < 10 < 5 < 5 < 5 < 5 

1,1-Dichloroethane 5 < 5 < 10 < 5 < 5 1.1 J 1.2 J

1,1-Dichloroethene 5 < 5 1.4 J 0.41 J 1.8 J 2.6 J 4.2 J

1,2-Dichloroethane 5 < 5 < 10 < 5 < 5 < 5 < 5 

1,2-Dichloropropane 5 < 5 < 10 < 5 < 5 < 5 < 5 

2-Butanone 50 < 50 < 100 < 50 < 50 < 50 < 50 

2-Hexanone 50 < 50 < 100 < 50 < 50 < 50 < 50 

4-methyl-2-pentanone 50 < 50 < 100 < 50 < 50 < 50 < 50 

Acetone 50 1.3 J < 100 < 50 2 J < 50 < 50 

Benzene 0.7 < 0.7 < 1.4 < 0.7 < 0.7 < 0.7 < 0.7 

Bromodichloromethane 50 < 5 < 10 < 5 < 5 < 5 < 5 

Bromoform 50 < 5 < 10 < 5 < 5 < 5 < 5 

Bromomethane 5 < 5 < 10 < 5 < 5 < 5 < 5 

Carbon Disulfide 50 < 5 < 10 < 5 < 5 < 5 < 5 

Carbon tetrachloride 5 < 5 < 10 < 5 < 5 < 5 < 5 

Chlorobenzene 5 < 5 < 10 < 5 < 5 < 5 < 5 

Chloroethane 5 < 5 < 10 < 5 < 5 < 5 < 5 

Chloroform 7 < 5 < 10 < 5 < 5 < 5 < 5 

Chloromethane 5 < 5 < 10 < 5 < 5 < 5 < 5 

cis-1,2-dichloroethene 5 0.33 J 5.2 J 0.8 J 0.42 J 3.4 J 1.6 J

cis-1,3-dichloropropene 5 < 5 < 10 < 5 < 5 < 5 < 5 

Dibromochloromethane 5 < 5 < 10 < 5 < 5 < 5 < 5 

Ethylbenzene 5 < 5 < 10 < 5 < 5 < 5 < 5 

Methylene Chloride 5 < 5 < 10 < 5 < 5 < 5 < 5 

Styrene 5 < 5 < 10 < 5 < 5 < 5 < 5 

Tetrachloroethene 5 6.4 11 8 2.8 J 29 12

Toluene 5 < 5 < 10 < 5 < 5 < 5 < 5 

trans-1,2-dichloroethene 5 < 5 < 10 < 5 < 5 < 5 < 5 

trans-1,3-dichloropropene 5 < 5 < 10 < 5 < 5 < 5 < 5 

Trichloroethylene 5 58 250 150 130 230 D 81

Trichlorotrifluoroethane (Freon 113) 5 6.3 2.7 J 2.4 J 1.6 J 6.7 1.6 J

Vinyl Chloride 2 < 2 < 4 < 2 < 2 < 2 < 2 

Xylene-o 5 < 5 < 10 < 5 < 5 < 5 < 5 

Xylenes - m,p 5 < 5 < 10 < 5 < 5 < 5 < 5 

Total VOCs 72 270 162 139 273 103

See last page for notes

G:\APROJECT\Northrop Grumman\Superfund\2010\OU2\NY001496.0410 O&M\Task4_DataValidation Reporting\Data\AnnualReport\Table7__VOCDeep2Wells_2010.xlsx



Page 2 of 2

Table 7.  Concentration of Volatile Organic Compounds Detected in Deep2 Monitoring Wells, and Groundwater Remedial Wells and Treatment Systems, 

Fourth Quarter 2010, Operable Unit 2, Northrop Grumman Systems Corporation, Bethpage, New York.

NYSDEC Well: WELL 19 102 EFFLUENT WELL 1 WELL 3 96 EFFLUENT

CONSTITUENT   Standards Criteria(1)
Sample ID: WELL 19 102 EFFLUENT WELL 1 WELL 3 96 EFFLUENT

(Units in ug/L) and Guidance Values Date: 12/13/2010 12/13/2010 12/17/2010 12/13/2010 12/13/2010

(ug/l)

1,1,1-Trichloroethane 5 0.54 J < 5 < 25 < 100 < 5 

1,1,2,2-Tetrachloroethane 5 < 5 < 5 < 25 < 100 < 5 

1,1,2-Trichloroethane 5 < 5 < 5 < 25 < 100 < 5 

1,1-Dichloroethane 5 0.89 J < 5 < 25 < 100 < 5 

1,1-Dichloroethene 5 1.5 J < 5 3.4 J 10 J < 5 

1,2-Dichloroethane 5 0.54 J < 5 < 25 < 100 < 5 

1,2-Dichloropropane 5 < 5 < 5 5 J < 100 < 5 

2-Btanone 50 < 50 < 50 < 250 < 1000 < 50 

2-Hexanone 50 < 50 < 50 < 250 < 1000 < 50 

4-methyl-2-pentanone 50 < 50 < 50 < 250 < 1000 < 50 

Acetone 50 < 50 < 50 < 250 < 1000 < 50 B

Benzene 0.7 < 0.7 < 0.7 < 3.5 < 14 < 0.7 

Bromodichloromethane 50 < 5 < 5 < 25 < 100 < 5 

Bromoform 50 < 5 < 5 < 25 < 100 < 5 

Bromomethane 5 < 5 < 5 < 25 < 100 < 5 

Carbon Dislfide 50 < 5 < 5 < 25 < 100 < 5 

Carbon tetrachloride 5 < 5 < 5 < 25 < 100 < 5 

Chlorobenzene 5 < 5 < 5 < 25 < 100 < 5 

Chloroethane 5 < 5 < 5 < 25 < 100 < 5 

Chloroform 7 0.56 J < 5 < 25 < 100 < 5 

Chloromethane 5 < 5 < 5 < 25 < 100 < 5 

cis-1,2-dichloroethene 5 16 < 5 3.5 J 12 J < 5 

cis-1,3-dichloropropene 5 < 5 < 5 < 25 < 100 < 5 

Dibromochloromethane 5 < 5 < 5 < 25 < 100 < 5 

Ethylbenzene 5 < 5 < 5 < 25 < 100 < 5 

Methylene Chloride 5 < 5 < 5 < 25 < 100 < 5 

Styrene 5 < 5 < 5 < 25 < 100 < 5 

Tetrachloroethene 5 7.8 < 5 58 74 J < 5 

Tolene 5 < 5 < 5 < 25 < 100 < 5 

trans-1,2-dichloroethene 5 < 5 < 5 < 25 < 100 < 5 

trans-1,3-dichloropropene 5 < 5 < 5 < 25 < 100 < 5 

Trichloroethylene 5 190 < 5 540 2,600 < 5 

Trichlorotrifloroethane (Freon 113) 5 0.82 J < 5 4.6 J 11 J < 5 

Vinyl Chloride 2 < 2 < 2 8.1 190 < 2 

Xylene-o 5 < 5 < 5 < 25 < 100 < 5 

Xylenes - m,p 5 < 5 < 5 < 25 < 100 < 5 

Total VOCs 219 0 623 2,900 0

(1) 
Standards, Criteria, and Guidance (SCG) values based on documents referenced in the Groundwater 

Feasibility Study Report (ARCADIS Geraghty & Miller, Inc. 2000) that are based on the NYSDEC TOGs (NYSDEC 1998);

most stringent value listed.

Bold   Constituent detected

Constituent exceeds SCG value

NYSDEC New York State Department of Environmental Conservation

TOGs Technical and Operational Guidance Series 

ug/L       Micrograms per liter

VOCs     Volatile Organic Compounds

J Value is estimated

D Value is from a secondary dilution.
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Table 8.  Concentrations of Site-Related Volatile Organic Compounds Detected in Outpost Wells, Fourth Quarter 2010, Operable Unit 2, Northrop Grumman Systems Corporation, Bethpage, New York.

NYSDEC

Standards Criteria Well: BPOW 1-1 BPOW 1-2 BPOW 1-3 BPOW 2-1(5) BPOW 2-2 BPOW 3-1 BPOW 3-2 BPOW 4-1 BPOW 4-1 BPOW 4-2
CONSTITUENT   and Guidance Values (1)

Sample ID: BPOW 1-1 BPOW 1-2 BPOW 1-3 BPOW 2-1 BPOW 2-2 BPOW 3-1 BPOW 3-2 BPOW 4-1 REP122010 BPOW 4-2
(Units in ug/L) (ug/L) Date: 12/16/2010 12/16/2010 12/8/2010 12/8/2010 12/8/2010 12/21/2010 12/21/2010 12/20/2010 12/20/2010 12/20/2010

1,1,1-Trichloroethane 5 0.31 J < 0.5 < 0.5 < 0.5 0.22 J < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 
1,1,2,2-Tetrachlroethane 5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 
1,1,2-Trichloroethane 5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 
1,1-Dichloroethane 5 < 0.5 < 0.5 < 0.5 < 0.5 0.82 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 
1,1-Dichloroethene 5 < 0.5 < 0.5 < 0.5 < 0.5 0.32 J < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 
1,2-Dichloroethane 5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 
Carbon Tetrachloride 5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 
Chlorobenzene 5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 
Chloroform 7 < 0.5 < 0.5 < 0.5 < 0.5 0.22 J < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 
cis-1,2-Dichloroethene 5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 
Trichlorotrifluoroethane (Freon 113) 5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 0.84 0.49 J 0.45 J
Tetrachloroethene 5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 
trans-1,2-Dichloroethene 5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 
Trichloroethylene 5 0.89 < 0.5 < 0.5 < 0.5 0.68 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 

Total Site-Related VOCs (2) : 1.2 (3) 0 0 0 2.26 0 0 0.84 0.49 0.45

TVOC Trigger Value (4): 0.6 0.6 0.6 NE NE 1.5 1.5 1.5 1.5 1.5

Note: Outpost Wells OW2-1 and OW2-2 results were obtained from split samples collected when Navy sampled the wells this round.

(1) Standards Critieria and Guidance (SCGs) values based on the Groundwater Feasibility Study Report (ARCADIS Geraherty & Miller, Inc. 2000) are based on the NYSDEC TOGs

(NYSDEC 1998); most stringent values listed.
(2) Site-related VOCs were established in the Public Water Supply Contingency Plan (PWSCP) (ARCADIS G&M, Inc. 2003).
(3) The TVOC Trigger Value for Cluster 1 was initially exceeded on April 23, 2004; confirmatory sampling and reporting was conducted as per the PWSCP (ARCADIS G&M, Inc. 2003).
(4) TVOC Trigger Values were established in the PWSCP (ARCADIS G&M, Inc. 2003).
(5)

Benzene, which is not site-related VOC, was detected in Outpost Well OW 2-1 on 12/8/10 at 0.25 ug/L.

NYSDEC New York State Department of Environmental Conservation

TOGs Technical and Operational Guidance Series

ug/L Micrograms per liter

Bold Constituent detected

VOC Volatile organic compounds

TVOC Total volatile organic compounds
NE Not Established

J Value is estimated

REP Field replicate sample
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Table 9. Concentration of Tentatively Identified Compounds (TICs) Detectected in Groundwater and Trip Blank Samples in Year 2010

Operable Unit 2, Northrop Grumman Systems Corporation, Bethpage, New York.

Well: GM-34D HN-24I TB TB

Sample ID: GM-34D HN-24I TB121410 TB121510

(units in ug/L) Sample Date: 4/12/2010 8/6/2010 12/14/2010 12/15/2010

1,1,1,2-Tetrafluoroethane -- -- 6.2 JN 5.2 JN

2-Ethyl- 1-Hexanol 160 JN -- -- --

Trichlorofluoromethane (CFC-11) -- 27 JN -- --

Notes

TICs are identified based on the review of mass spectrometry results via a comprehensive library search of all organic compounds

ug/L Micrograms per liter

N Presumptive evidence of this constituent. Calibration was not ran for this constituent; therefore the results should be used 

for qualitative purposes only.

J Estimated value

-- Not identified as a TIC for this sample.

TB Trip Blank

Constituent
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Table 10.  Concentrations of Volatile Organic Compounds Detected in Blank Samples,  Fourth Quarter 2010,

Operable Unit 2, Northrop Grumman Systems Corporation, Bethpage, New York.  

Location ID: Field Blank
(1)

Trip Blank
(1)

Trip Blank
(1)

Trip Blank
(1)

Trip Blank 
(1)

Constituent Sample ID: FB121610 TB120810 TB121610 TB122010 TB122110

(units in ug/L) Sample Date: 12/16/2010 12/8/2010 12/16/2010 12/20/2010 12/21/2010

1,1,1,2-Tetrachloroethane < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 

1,1,1-Trichloroethane < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 

1,1,2,2-Tetrachloroethane < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 

1,1,2-Trichloroethane < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 

1,1-Dichloroethane < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 

1,1-Dichloroethene < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 

1,1-Dichloropropene < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 

1,2,3-Trichlorobenzene < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 

1,2,3-Trichloropropane < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 

1,2,4,Trichlorobenzene < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 

1,2,4-Trimethylbenzene < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 

1,2-Dibromo-3-Chloropropane < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 

1,2-Dibromoethane (EDB) < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 

1,2-Dichlorobenzene < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 

1,2-Dichloroethane < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 

1,2-Dichloropropane < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 

1,3,5-Trimethylbenzene < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 

1,3-Dichloropropane < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 

1,4-Dichlorobenzene < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 

2,2-Dichloropropane < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 

2-Butanone -- -- -- -- --

2-Chlorotoluene < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 

2-Hexanone -- -- -- -- --

2-Phenylbutane < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 

4-Chlorotoluene < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 

4-Isopropyltoluene < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 

4-methyl-2-pentanone -- -- -- -- --

Acetone -- -- -- -- --

Benzene < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 

Bromobenzene < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 

Bromodichloromethane < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 

Bromoform < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 

Bromomethane < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 

Carbon Disulfide -- -- -- -- --

Carbon tetrachloride < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 

Chlorobenzene < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 

Chlorobromomethane < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 

Chlorodifluoromethane (Freon 22) -- -- -- -- --

Chloroethane < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 

Chloroform < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 

Chloromethane < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 

cis-1,2-dichloroethene < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 

cis-1,3-dichloropropene < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 

Dibromochloromethane < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 

Dibromomethane < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 

Dichlorodifluoromethane (Freon 12) < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 

Ethylbenzene < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 

Hexachloro-1,3-butadiene < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 

Notes on last page
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Table 10.  Concentrations of Volatile Organic Compounds Detected in Blank Samples,  Fourth Quarter 2010,

Operable Unit 2, Northrop Grumman Systems Corporation, Bethpage, New York.  

Location ID: Field Blank
(1)

Trip Blank
(1)

Trip Blank
(1)

Trip Blank
(1)

Trip Blank 
(1)

Constituent Sample ID: FB121610 TB120810 TB121610 TB122010 TB122110

(units in ug/L) Sample Date: 12/16/2010 12/8/2010 12/16/2010 12/20/2010 12/21/2010

Isopropylbenzene < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 

1,3-Dichlorobenzene < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 

Methyl tert-Butyl Ether < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 

Methylene Chloride < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 

Naphthalene < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 

n-Butylbenzene < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 

n-Propylbenzene < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 

Styrene < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 

Tert-butyl Alcohol < 20 < 20 < 20 < 20 < 20 

tert-Butylbenzene < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 

Tetrachloroethene < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 

Toluene 0.25 J < 0.5 < 0.5 0.23 J < 0.5 

trans-1,2-dichloroethene < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 

trans-1,3-dichloropropene < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 

Trichloroethylene < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 

Trichlorofluoromethane (CFC-11) < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 

Trichlorotrifluoroethane (Freon 113) < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 

Vinyl Chloride < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 

Xylene-o < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 

Xylenes - m,p < 1 < 1 < 1 < 1 < 1 

Total VOCs 0.25 0 0 0.23 0

Notes on last page

G:\APROJECT\Northrop Grumman\Superfund\2010\OU2\NY001496.0410 O&M\Task4_DataValidation Reporting\Data\AnnualReport\Table10_QAQC_2010_rev1.xlsx



Page 3 of 4

Table 10.  Concentrations of Volatile Organic Compounds Detected in Blank Samples,  Fourth Quarter 2010,

Operable Unit 2, Northrop Grumman Systems Corporation, Bethpage, New York.  

Well ID: Trip Blank 
(2)

Trip Blank
(2)

Trip Blank
(2)

Trip Blank
(2)

Constituent Sample ID: TRIP BLANK-20101213 TB121310 TB121410 TB121510

(units in ug/L) Sample Date: 12/13/2010 12/13/2010 12/14/2010 12/15/2010

1,1,1,2-Tetrachloroethane < 5 < 5 < 5 < 5 

1,1,1-Trichloroethane < 5 < 5 < 5 < 5 

1,1,2,2-Tetrachloroethane < 5 < 5 < 5 < 5 

1,1,2-Trichloroethane < 5 < 5 < 5 < 5 

1,1-Dichloroethane < 5 < 5 < 5 < 5 

1,1-Dichloroethene -- -- -- --

1,1-Dichloropropene -- -- -- --

1,2,3-Trichlorobenzene -- -- -- --

1,2,3-Trichloropropane -- -- -- --

1,2,4,Trichlorobenzene -- -- -- --

1,2,4-Trimethylbenzene -- -- -- --

1,2-Dibromo-3-Chloropropane -- -- -- --

1,2-Dibromoethane (EDB) -- -- -- --

1,2-Dichlorobenzene < 5 < 5 < 5 < 5 

1,2-Dichloroethane < 5 < 5 < 5 < 5 

1,2-Dichloropropane -- -- -- --

1,3,5-Trimethylbenzene -- -- -- --

1,3-Dichloropropane -- -- -- --

1,4-Dichlorobenzene -- -- -- --

2,2-Dichloropropane < 50 < 50 < 50 < 50 

2-Butanone -- -- -- --

2-Chlorotoluene < 50 < 50 < 50 < 50 

2-Hexanone -- -- -- --

2-Phenylbutane -- -- -- --

4-Chlorotoluene -- -- -- --

4-Isopropyltoluene < 50 < 50 < 50 < 50 

4-methyl-2-pentanone 2 J < 50 1 J < 50 

Acetone < 0.7 < 0.7 < 0.7 < 0.7 

Benzene -- -- -- --

Bromobenzene < 5 < 5 < 5 < 5 

Bromodichloromethane < 5 < 5 < 5 < 5 

Bromoform < 5 < 5 < 5 < 5 

Bromomethane < 5 < 5 < 5 < 5 

Carbon Disulfide < 5 < 5 < 5 < 5 

Carbon tetrachloride < 5 < 5 < 5 < 5 

Chlorobenzene -- -- -- --

Chlorobromomethane < 5 < 5 < 5 < 5 

Chlorodifluoromethane (Freon 22) < 5 < 5 < 5 < 5 

Chloroethane < 5 < 5 < 5 < 5 

Chloroform < 5 < 5 < 5 < 5 

Chloromethane < 5 < 5 < 5 < 5 

cis-1,2-dichloroethene < 5 < 5 < 5 < 5 

cis-1,3-dichloropropene < 5 < 5 < 5 < 5 

Dibromochloromethane -- -- -- --

Dibromomethane < 5 < 5 < 5 < 5 

Dichlorodifluoromethane (Freon 12) < 5 < 5 < 5 < 5 

Ethylbenzene -- -- -- --

Hexachloro-1,3-butadiene -- -- -- --

Notes on last page

G:\APROJECT\Northrop Grumman\Superfund\2010\OU2\NY001496.0410 O&M\Task4_DataValidation Reporting\Data\AnnualReport\Table10_QAQC_2010_rev1.xlsx



Page 4 of 4

Table 10.  Concentrations of Volatile Organic Compounds Detected in Blank Samples,  Fourth Quarter 2010,

Operable Unit 2, Northrop Grumman Systems Corporation, Bethpage, New York.  

Well ID: Trip Blank 
(2)

Trip Blank
(2)

Trip Blank
(2)

Trip Blank
(2)

Constituent Sample ID: TRIP BLANK-20101213 TB121310 TB121410 TB121510

(units in ug/L) Sample Date: 12/13/2010 12/13/2010 12/14/2010 12/15/2010

Isopropylbenzene -- -- -- --

1,3-Dichlorobenzene -- -- -- --

Methyl tert-Butyl Ether < 5 < 5 < 5 0.31 BJ

Methylene Chloride < 5 -- -- --

Naphthalene -- -- -- --

n-Butylbenzene -- -- -- --

n-Propylbenzene < 5 < 5 < 5 < 5 

Styrene -- -- -- --

Tert-butyl Alcohol -- -- -- --

tert-Butylbenzene < 5 < 5 < 5 < 5 

Tetrachloroethene < 5 < 5 < 5 < 5 

Toluene < 5 < 5 < 5 < 5 

trans-1,2-dichloroethene < 5 < 5 < 5 < 5 

trans-1,3-dichloropropene < 5 < 5 < 5 < 5 

Trichloroethylene -- -- -- --

Trichlorofluoromethane (CFC-11) < 5 < 5 < 5 < 5 

Trichlorotrifluoroethane (Freon 113) < 5 < 2 < 2 < 2 

Vinyl Chloride < 2 < 5 < 5 < 5 

Xylene-o < 5 < 5 < 5 < 5 

Xylenes - m,p -- -- -- --

Total VOCs 2 0 1 0.31

Notes
(1) Sample analysis by CLP Method OLM 4.2.
(2) Sample analysis by USEPA Method 524.2.

Bold constituent detected

CLP Contract Laboratory Procedure

USEPA United States Environmental Protection Agency

-- Not Analyzed

ug/L Micrograms per liter

VOCs Volatile organic compounds

J Estimated value

B Compound detected in associated laboratory blank sample
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Total Volatile Organic Compound Concentrations (Southern

and Southwestern Site Boundary) in OU2 Remedial Wells

and Monitoring Wells GM-33D2 and GM-73D2

Northrop Grumman Systems Corporation, Bethpage, New York

FIGURE 5

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

J
a
n

-9
8

J
a
n

-9
9

J
a
n

-0
0

D
e
c
-0

0

J
a
n

-0
2

J
a
n

-0
3

J
a
n

-0
4

D
e
c
-0

4

J
a
n

-0
6

J
a
n

-0
7

J
a
n

-0
8

D
e
c
-0

8

J
a
n

-1
0

J
a
n

-1
1

C
o

n
c
e
n

tr
a
ti

o
n

 (
m

ic
ro

g
ra

m
s
 p

e
r 

li
te

r)

Date

GM-33D2

GM-73D2

Well 1

Well 3

Well 17

Best Fit Line (Well 1)

Best Fit Line (Well 17)

Best Fit Line (Well 3)

Startup of
OU2 On-Site

System
Nov-98

Data Not Shown on Graph:
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Well-1  8/24/93    2,800
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Total Volatile Organic Compound Concentrations

(Southeastern Site Boundary) in On-Site Deep and Deep2

Monitoring Wells and OU2 Remedial Wells 18 and 19

Northrop Grumman Systems Corporation, Bethpage, New York

FIGURE 6
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Total Volatile Organic Compound Concentrations in

On-Site Intermediate and Deep Monitoring Wells

Northrop Grumman Systems Corporation, Bethpage, New York

FIGURE 7
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Total Volatile Organic Compound Concentrations in

Off-Site Deep Monitoring Wells (Southeast of the Site)

Northrop Grumman Systems Corporation, Bethpage, New York

FIGURE 8

0

20

40

60

80

100

120

140

160

180

200

220

240

260

D
e
c

-9
2

D
e
c

-9
3

D
e
c

-9
4

D
e
c

-9
5

D
e
c

-9
6

D
e
c

-9
7

D
e
c

-9
8

D
e
c

-9
9

D
e
c

-0
0

D
e
c

-0
1

D
e
c

-0
2

D
e
c

-0
3

D
e
c

-0
4

D
e
c

-0
5

D
e
c

-0
6

D
e
c

-0
7

D
e
c

-0
8

D
e
c

-0
9

D
e
c

-1
0

C
o

n
c
e
n

tr
a
ti

o
n

 (
m

ic
ro

g
ra

m
s
 p

e
r 

li
te

r)

Date

GM-36D

GM-37D

GM-79D

Best Fit Line (GM-36D)

Best Fit Line (GM-37D)

Best Fit Line (GM-79D)

Startup of
OU2 On-Site

System
Nov-98

3/14/2011 G:\APROJECT\Northrop Grumman\Superfund\2010\OU2\NY001496.0410 O&M\Task4_DataValidation Reporting\Data\AnnualReport\TrendGraphs_Annual2010.xlsx



Total Volatile Organic Compound Concentrations in

Off-Site Deep2 Monitoring Wells (Southeast of the Site)

Northrop Grumman Systems Corporation, Bethpage, New York

FIGURE 9
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Total Volatile Organic Compound Concentrations in

Off-Site Deep and Deep2 Monitoring Wells (South of the Site)

Northrop Grumman Systems Corporation, Bethpage, New York

FIGURE 10
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Total Volatile Organic Compound Concentrations in

GM-38 Area Deep and Deep2 Monitoring Wells

Northrop Grumman System Corporation, Bethpage, New York

FIGURE 11
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Total Cadmium Concentrations in Monitoring Wells

Near Former Plant 2

Northrop Grumman Systems Corporation, Bethpage, New York

FIGURE 12
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Total Chromium Concentrations in Monitoring Wells

Near Former Plant 2

Northrop Grumman Systems Corporation, Bethpage, New York

FIGURE 13
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Total Chromium Concentrations in Monitoring Wells

Near Former Plant 1

Northrop Grumman Systems Corporation, Bethpage, New York

FIGURE 14
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Appendix A

Appendix A:  Groundwater Sampling 

Logs and Chain of Custody Records




















































































































































































































































































































































































































































