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1. Introduction 

This groundwater monitoring report was prepared to document the operation, 
maintenance, and monitoring (OM&M) activities for the Operable Unit 2 (OU2) 
groundwater remedy at the Northrop Grumman Systems Corporation (Northrop 
Grumman) Bethpage, New York facility. These activities are currently being conducted 
by Northrop Grumman, in accordance with the New York State Department of 
Environmental Conservation (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. 2003b) collectively 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 from October 12, 2006 through 
December 28, 2006, which is referred to in this report as the Fourth Quarter 2006 
report period, or the current period. This report also constitutes the 2006 Annual 
Report, and compares the current data to Year 2005 and to longer-term data trends, as 
applicable. 

The monitoring program, as well as the findings, conclusions, and recommendations 
will be re-evaluated, as additional data become available. The complete description of 
the on-site portion of the OU2 groundwater remedy, the monitoring program, and 
rationalelbasis for collection and evaluation of data can be found 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 PWSCP (ARCADIS 
G&M Inc. 2003b). 

This report also includes the status of the annual update to the NYSDEC-accepted 
regional groundwater model, as required by the PWSCP. 

2. Monitoring Program 

The results obtained from monitoring activities conducted during this reporting period 
are provided in Tables 1 through 6 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). 
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Except as described in Tables 1 through 6 and in Sections 3,4, and 5 of this report, the 
procedures, methodologies, and monitoring network utilized for the subject period are 
consistent with procedures and methodologies used previously (ARCADIS Geraghty & 
Miller, Inc. 2001; ARCADIS G&M, Inc. 2003a). The complete description of the 
procedures to collect groundwater samples from outpost wells and evaluate and 
document the results is provided in the PWSCP (ARCADIS G&M, Inc. 2003b). 

The locations of the Northrop Grumman site, the OU2 on-site groundwater remedy, the 
neighboring properties (i.e., the Naval Weapons Industrial Reserve Plant [NWIRP] and 
Occidental Chemical Corporation [OCCIIRUCO Polymer Corporation sites), and 
existing wells utilized in the monitoring programs are shown on Figure 1. Appendix A 
of this report contains the field documentation for monitoring activities performed 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 2006 and Year 2006 for the on-site portion of the OU2 groundwater 
remedy, which included the following: (1) remedial well water quality monitoring, 
remedial treatment system 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 as well as non-routine maintenance activities performed by 
ARCADIS and Northrop Grumman during the Fourth Quarter 2006. 

As stated in previous reports, the on-site remedial wells and remedial treatment 
systems will be referred to by names that are consistent with Northrop Grumman 
nomenclature, as summarized in the following table. All monitoring activities will utilize 
the revised nomenclature. 
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3.1 Water Quality, Treatment Efficiencies, and Mass Removal 

Tables 1 and 4 provide the total VOC (TVOC) concentrations detected in the remedial 
wells. Table 1 provides W O C  concentrations and VOC mass removed by the 
remedial wells for the current period and Year 2006, and treatment efficiencies for the 
Tower 96 and Tower 102 remedial treatment system air strippers for the current period. 

TVOC concentrations from the remedial wells ranged from 158 micrograms per liter 
(pgIL) (Well 18) to 3,752 pglL (Well 3) this period. 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 3,076 pounds of VOCs were removed from the aquifer by the 
remedial wells and treated during the current period. For Year 2006, approximately 
14,764 Ibs of VOC mass were removed from the aquifer and treated by the OU2 
remedial systems. Since full-time remedial system startup in November 1998, 
approximately 107,041 Ibs of VOCs have been removed from the aquifer and treated 
by the OU2 remedial system. 

Northrop Grumman's State Pollutant Discharge Elimination System (SPDES) 
discharge monitoring results (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 to NYSDEC under 
separate cover in Discharge Monitoring Reports (DMRs). Northrop Grumman Outfalls 
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005 and 006 represent the termini of the Tower 102 and Tower 96 systems effluent 
water (i.e., inlets to the South Recharge Basins and West Recharge Basins) 
respectively. Based on VOC concentrations in the remedial wells and the SPDES 
discharge this period, the efficiencies of the Tower 96 and Tower 102 remedial 
treatment systems for the current period were calculated to be 99.9 percent and 99.2 
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 2006. For the current period, Remedial Wells 1,3, 17, 18, 
and 19 collectively pumped approximately 406 million gallons (MG) of groundwater, 
which is equivalent to approximately 95 percent of the design remedial well pumpage 
volume (427 MG) for the current period. For Year 2006, the remedial system pumped 
approximately 1,869 MG, equivalent to approximately 93 percent of the total design 
remedial well pumpage volume of 2,008 MG. 

Based on measurements collected by ARCADIS, the South Recharge Basins 
collectively received the treated effluent discharge from the Tower 102 remedial 
treatment system along with incidental stormwater runoff and contribution from the 
Tower 96 remedial system for a total average of approximately 2,588 gpm, equivalent 
to 251 MG, during the current period. 

As discussed in previous reports, 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 new 
subsurface transmission pipeline between Tower 96 and the Calpine Energy facility. 
Based on Raw Water Consumption information provided by Calpine Energy to 
ARCADIS in June 2007, the weighted average facility demand by Calpine for this 
period was 295 gpm, indicating that the West Recharge Basins received an average 
discharge rate from the Tower 96 remedial system of approximately 758 gpm this 
period, equivalent to 46 MG. 

3.3 TroubleshootinglMaintenance Activities 

Based on water-level and pumping data presented in prior reports, OU2 remedial well 
specific capacities remain above the minimum required to sustain the design pumping 
rates, as such no additional maintenance was needed on remedial wells this period 
(ARCADIS of New York, Inc. 2007a; b). 
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During the Fourth Quarter 2006, the Tower 96 remedial system was shut down for 31.5 
hours between October 25 and October 27 for the replacement of two sluice gates on 
the stormwater system which transmits treated water to the West Recharge Basins. 
Other, minor short-term repairs, testing of new component systems, and temporary 
power outages were also noted during this period. 

4. Groundwater Flow 

Hydraulic monitoring was performed semi-annually in the Year 2006, in March 22 and 
September 8. The hydraulic monitoring results are described in prior quarterly reports 
(ARCADIS of New York, Inc. 2007a; b). 

In general, the hydraulic monitoring data collected in Year 2006 indicated that vertical 
hydraulic gradients in the shallow-intermediate wells pairs are oriented downward and 
are close to or greater than model predicted values. 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 the deep zone along the 
Northrop Grumman site southern boundary. Data obtained in Year 2006 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 extended 
approximately 800 feet down gradient of Well 17. 

5. Groundwater Quality 

This report section describes the analytical results of the various groundwater quality 
monitoring activities for the Fourth Quarter 2006 that are specified in the NYSDEC- 
approved Groundwater Monitoring Plan (ARCADIS G&M, Inc., 2001 ; ARCADIS G&M, 
Inc. 2006) and the PWSCP (ARCADIS G&M Inc., 2003b). Analytical results are 
summarized in Tables 2 through 6. 

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 
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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 Values. 

Tables 2 through 6 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 2 through 9. 

5.1 .I Shallow Zone 

The detailed results of monitoring in the shallow zone are provided in prior reports 
(ARCADIS of New York, Inc. 2007a; b). In summary, few detections of VOCs in 
shallow monitoring wells were identified in wells located upgradient of the Northrop 
Grumman site southern boundary and no detections were identified in wells located 
immediately downgradient of the Northrop Grumman site southern boundary. These 
data collectively support the conclusion that the hydraulic barrier formed by the on-site 
portion of the OU2 Groundwater Remedy remains effective in preventing the off-site 
migration of VOC-impacted groundwater in the shallow zone. 

5.1.2 Intermediate Zone 

Analytical data for intermediate monitoring wells is provided in Table 2. lntermediate 
wells sampled during this period (GM-201, GM-211, and GM-791) are located 
immediately downgradient of the Northrop Grumman site southern boundary. 

Laboratory results indicated no exceedences of SCGs along the Northrop Grumman 
site southern boundary during this period or Year 2006. These analytical results are 
consistent with data obtained since the start-up of the OU2 Groundwater Remedy in 
November 1998 (or for the period of record, for wells monitored prior to 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 intermediate zone. 

5.1.3 Deep Zone 

Groundwater monitoring data from the deep zone is summarized in Table 3 and data 
trends are selectively shown in Figures 3,4,  5, 7 and 8. Attached data trend graphs 
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include key wells with detectable concentrations of VOCs that were sampled this 
period. 

Well GM-13D, located upgradient of the OU2 Groundwater Remedy, continued to 
exhibit a downward trend in TVOC concentrations, with recent results indicating a 
decrease in TVOC concentrations by more than 50 percent since 1999 (Figure 4). 

Four deep wells (i.e., GM-18D, GM-39DA, GM-39DB, and GM-73D) located on-site, 
along the Northrop Grumman site southern boundary, and upgradient of the remedial 
wells (Figure I ) ,  exhibited SCG exceedences in the Year 2006. These monitoring 
wells are within the capture zone of the remedial wells, therefore, groundwater in this 
area is hydraulically contained and over time will be extracted and treated. 

Groundwater quality data from wells immediately downgradient of the Northrop 
Grumman site (Monitoring Wells GM-20D and GM-21 D) exhibited no VOC detections 
or trace VOC detections during this period, 

Wells located further downgradient of the hydraulic barrier exhibited TVOC 
concentrations consistent with the expected concentrations in the portions of the 
groundwater VOC plume not actively remediated. Of particular note, downgradient 
Well GM-34D historically exhibited several VOCs (primarily trichloroethene) exceeding 
SCGs at concentrations that have increased over time. This well is located south of 
the GM-75D2 Area (Figure 1 - see Section 5.1.4 for additional detail). 

Groundwater quality data continues to support the conclusion that the expected 
bifurcation of the VOC plume is occurring along the Northrop Grumman site southern 
boundary, as shown by no detections in wells located within the capture zone and 
immediately downgradient of the site. SCG exceedences continue to persist in wells 
screened in the 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 2006 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. 
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5.1.4 Deep2 Zone and Remedial Wells 

Groundwater monitoring data from the D2 zone are summarized in Table 4 and data 
trends are presented on Figures 2, 3, 6,  7, and 8. Attached data trend graphs include 
key wells with detectable concentrations of VOCs that were sampled this period. 

Monitoring Well GM-33D2, located along the southwestern boundary of the Northrop 
Grumman site, had several VOCs that exceeded SCGs in this period. Similar 
exceedances were detected in Well GM-33D2 the first three quarters of Year 2006. 
TVOC values in Well GM-33D2 were slightly higher in the Second and Third Quarters 
compared to the First and Fourth Quarters, but the overall trend in this well from 
November 1998 is a decreasing one. The overall decreasing trend in Well GM-33D2 is 
attributable to the pumping of the OU2 remedial wells. Well GM-33D2 is located within 
the capture zone of the remedial wells (which are screened in the D2 zone) and 
therefore groundwater in this area is hydraulically contained and over time will be 
extracted and treated by the on-site portion of the OU2 groundwater remedy. 

For the GM-75D2 Area, off-site Wells GM-35D2 and GM-75D2 had several SCG 
exceedances during this period, with TVOC concentrations of 335 pg/L and 402 pglL, 
respectively. 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 have shown a decreasing trend since the Year 2002, while TVOC concentrations 
in Wells GM-34D2 and GM-35D2 increased in the Year 2002 with the latter having 
remained fairly constant since that time. Well GM-34D2 has exhibited an increasing 
trend for the period of record. Currently, the Department of the Navy is preparing a 
work plan for investigation of groundwater in the GM-75D2 Area. 

The GM-38 Area monitoring results during Year 2006 were provided in prior reports 
(ARCADIS of New York, Inc. 200a; b). Well GM-38D2 continues to exhibit a stable 
VOC concentration trend that was first identified in Year 2002. Remediation of VOCs 
in the GM-38 Area will be performed by the Department of the Navy. 

The other off-site D2 zone monitoring wells continue to exhibit stable to decreasing 
TVOC concentration trends. 

For the remedial wells, TVOC concentrations ranged from 158 pglL (Well 18) to 3,751 
pg/L (Well 3). Wells 3 and 19 concentration trends continue to increase, while the 
remaining wells exhibit stable to decreasing trends. Well 3 continues to exhibit the 
highest TVOC concentrations. 
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In general, the water quality data from the D2 wells sampled during the current period 
and Year 2006 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 D2 zone. 

5.2 Outpost Monitoring 

The results of the current outpost well monitoring round are provided in Table 5 and 
data trends are presented in Figure 9. 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 Owl-2, OW3-1, OW3-2, OW4-1, and OW4- 
2 during this period and the period of record. Outpost Wells O w l - I ,  Owl-3, OW2-1 
and OW2-2 exhibited detections of site-related VOCs below their respective SCGs, but 
above the WOC outpost trigger (except Well OW2-1) values this period. Well OW2-1 
has shown an increase in TVOC concentrations since Year 2003 (primarily due to the 
detection of benzene and methyl-tertiary butyl ether [MTBE], which are not site-related 
VOCs); the remaining wells exhibit stable VOC concentration trends. 

As no new outpost trigger values were exceeded in Year 2006, the requirements for 
notificationlreporting of the initial trigger value exceedances, as outlined in the PWSCP 
(ARCADIS G&M, Inc., 2003b), have already been met. 

5.3 Vinyl Chloride Monomer 

Vinyl chloride monomer (VCM) was detected in Well 3 during this period and the Year 
2006, but was not detected in the other remedial wells or monitoring wells sampled this 
period. Implementation of off-site remediation of groundwater to address VCM 
upgradient (northwest) of Well 3 is currently underway by Occidental Chemical 
Corporation (OCC) under USEPA oversight. 

5.4 Cadmium and Chromium 

Cadmium and chromium analysis results for Year 2006 are provided in prior reports 
(ARCADIS of New York, Inc. 2007a;b). 
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Based on data for the period of record, cadmium concentrations near former Northrop 
Grumman Plant 2 continue to persist above the SCG in Well MW3R, however 
downgradient monitoring wells have remained below the SCG, with the exception of 
the most recent result from Well N-10631 (Figure 10). 

Based on data for the period of record, chromium concentrations for the wells near 
former Northrop Grumman Plant 2 continued to be below the SCG (Figure 11). During 
Year 2006, the chromium concentration trends in the wells near former Northrop 
Grumman Plant 1 have been stable to decreasing over time (Figure 12). 

5.5 Tentatively Identified Compounds 

Tentatively ldentified Compounds (TICs) were not detected during Year 2006. A 
review of the cumulative last five years of TIC data shows no discernable trends in 
concentrations or consistency in TIC detections. 

5.6 QAlQC Samples and Data Validation 

The results of analysis of QAlQC samples from the current period are provided in 
Table 6. Results for replicate samples from Wells GM-33D2 and O w l - I  are reported 
in Tables 4 and 5, respectively. 

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 2 through 6. 

6. Annual Groundwater Model Update Evaluation 

In accordance with the provisions of the PWSCP, ARCADIS has conducted an 
evaluation of the supply well pumpage and water quality data provided by public water 
supply purveyors within the area of the model domain, as well as water quality data 
collected by ARCADIS and Northrop Grumman from the OU2 groundwater quality 
monitoring well network to assess the efficacy of the outpost well network in meeting 
the objectives set forth in the PWSCP. 

The following discussions describe the mass and pumpage evaluations and updates 
performed in Year 2006. 
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6.1 Purpose of the Evaluation 

The purpose of conducting this comparison was to determine if the assigned initial 
TVOC concentrations in the Year 2000 Model are representative of conditions 
observed through groundwater sampling conducted between Year 2001 and Year 
2004. Likewise a comparison of model-assigned pumping rates to records of remedial 
system operation and public supply well pumpage was made to ensure the model 
accurately represented present-day conditions. 

6.2 Pumpage Update 

A comparison of model-assigned pumping rates to records of both remedial system 
operation and public supply well pumpage was made to ensure the model accurately 
represented present-day conditions. 

Specifically, average supply well pumping rates for public supply wells from Year 2001 
through the end of Year 2004 were computed for each public supply and remedial well 
located within the model domain. The computed rates were then compared to the 
model assigned rates. If deviations from the model-assigned rates were greater than 
10 percent then the model was updated using the new computed pumping rate. Note 
that most of the model pumping wells did not require updating. 

Following an update of the model-assigned pumping rates, the flow model was re-run, 
and the model-generated flow field was reviewed. Results showed that the model 
accurately represented regional flow field conditions and the effect of the revised 
pumping rates was minimal. 

6.3 Mass Update 

Recent groundwater quality data (from the beginning of 2001 through the end of 2004) 
was compared to TVOC concentration distirubtions in the existing Grumman Regional 
Groundwater Model (Year 2000 Model). The water quality data was comprised of both 
data collected by ARCADIS for Northrop Grumman during routine groundwater 
sampling rounds, and analytical water quality results supplied by municipal water 
suppliers. 

The evaluation process consisted of the following: 
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1. Groundwater quality data from both monitoring and supply wells was compiled, 
based on sampling events between early Year 2001 and the end of Year 
2004. 

2. An updated average TVOC concentration for each monitoring well or supply 
well for the referenced period was calculated. 

3. The 2001-2004 time-period Average TVOC Concentration (2001-2004 TVOC 
Average) was compared to the initial TVOC concentrations assigned in the 
2000 Model at each of the monitoring well or supply well locations. 

A comparison of the TVOC concentrations assigned as initial conditions in the Year 
2000 Model to the 2001-2004 TVOC Average indicated that model-wide increases in 
assigned TVOC concentrations were not necessary. Rather, only local areas within 
the defined boundaries of the simulated plume required modification (based on a 
significant difference between the 2000 Model's initial conditions and the 2001-2004 
TVOC Average). 

In most cases, only moderate to significant local increases in assigned TVOC 
concentrations were necessary to update the model. Increases in assigned TVOC 
concentrations at specific model cells (model cells in which a well existed for which 
data was available) in turn necessitated additional changes to those model cells 
proximal to the cells undergoing the reassignment of initial conditions (i.e., changes in 
a single cell will likely require modifications to neighboring cells both within the layer 
initially modified, as well as layers above and below the cell initially modified to 
maintain a "smoothness" in the distribution of assigned TVOC concentrations). 
Following completion of the process, it was apparent that no significant changes were 

. made to the extent of the model plume, nor to the concentration levels proximal to that 
extent. 

6.4 Results 

Based on the model update evaluation performed, a model re-run and an update to the 
outpost well monitoring program, per the provisions in the PWSCP, was determined to 
not be necessary at this time. The outpost well data and attendant evaluation1 update 
of the model will continue to be performed as additional data are generated. 
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7. Summary and Conclusions 

1. The following data indicate that the OU2 groundwater remedy continues to meet 
remedial performance goals for Year 2006. 

a. During the current period, the OU2 remedial wells pumped 406 MG, or 
approximately 95 percent of the design volume of groundwater, while the 
recharge basins received a collective total of 375.8 MG of treated 
groundwater. For the Year 2006, the OU2 remedial wells pumped 1,869 MG, 
or approximately 93 percent of the design volume of groundwater, while the 
recharge basins received approximately 1,611 .I MG of treated groundwater. 

b. Based on data presented in prior reports, OU2 remedial well specific 
capacities remain above the minimum required to sustain the design pumping 
rates. 

c. Approximately 3,076 Ibs of VOCs were removed from the aquifer and treated 
by the on-site portion of the OU2 groundwater remedy during the current 
period. In Year 2006, approximately 14,764 Ibs of VOCs were removed from 
the aquifer and treated, and approximately 107,041 Ibs of VOCs were 
removed and treated since full-time system startup in November 1998. 

d. The treatment efficiencies of both groundwater treatment systems remain 
above 99 percent for the current period. 

2. The following data indicate that the OU2 groundwater remedy continues to meet 
remedial effectiveness goals for Year 2006. 

a. The hydraulic data indicate hydraulic containment has been achieved in a 
manner consistent with previous years. 

b. Wells immediately downgradient of the hydraulic barrier show no or trace VOC 
concentrations or decreasing VOC concentration trends. Groundwater quality 
data indicates that bifurcation of the VOC plume is occurring in the deep and 
D2 zones south of the hydraulic barrier. 

3. Other significant findings and conclusions with respect to groundwater are 
summarized as follows: 
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a. Based on prior reports for Year 2006, in the shallow, intermediate, and deep 
zones, the majority of wells located along the Northrop Grumman site 
perimeter showed trace or non-detectable concentrations of VOCs. 

b. The majority of D2 wells located along and immediately downgradient of the 
Northrop Grumman site southern boundary exhibit stable or decreasing 
concentrations of VOCs. Such wells are located within the capture zone of the 
remedial wells. Wells located in areas not actively remediated (further 
downgradient of the Northrop Grumman site) exhibit concentrations indicative 
of expected VOC plume heterogeneity. Additional investigation of 
groundwater in the GM-75D2 Area and remediation of deeplD2 zone 
groundwater in the GM-38 Area will be performed by the Department of the 
Navy. 

c. Site-related VOCs were detected in Outpost Wells OW1 -1, OW1 -3, OW2-1 
and OW2-2. The remaining outpost wells exhibited no VOC detections. 

d. Based on prior reports for Year 2006, CdICr SCG exceedences are limited to 
on-site areas, with the exception of Cr in Well N-10631 in the most recent 
round. 

e. VCM in groundwater remains limited to the area near and upgradient of 
Remedial Well 3; additional groundwater remedial action currently being 
implemented by OCC. 

8. Recommendation 

The NYSDEC granted the request from ARCADIS to reduce the monitoring frequency 
for selected wells, as reflected in the limited number of wells sampled during the Fourth 
Quarter of 2006. ARCADIS makes no other recommendations to modify the 
groundwater monitoring program at this time. 
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Table 1. Summary of Operational Data and Water Balance for the On-Site Portion of the OU2 Groundwater Remedy, Fourth Quarter 2006 and Year 2006, Northrop Grumman Systems Corporation, Bethpage, New York. 

Remedial well pumping rates based on computer modeling (ARCADIS Geraghty & Miller. Inc. 2000). Acceptable minimum recharge rates based 
on computer modeling (ARCADIS G&M, Inc. 2004b). Design pumping and recharge rates were modified in April, 2005. Total recharge includes 
remedial well pumpage (minus pipe loss) and incidental runoff from precipitation. 

Actual Average Pumping Rates were calculated based on Actual Total Pumpage and hours of operation from October 12 to December 28,2006 
(78 days) for the Fourth Quarter 2006, and hours of operation from December 29,2005, to December 28,2006 (367 days) for Year 2006. 
Current average recharge rates have been determined using the entire 78day span of time for the Fourth Quarter 2006, as opposed to current average pumping rates, which account for varying amounts of downtime, as indicated below. 
OU2 wells were operational during the Fourth Quarter 2006, at the following percentages: Well 1 (98%), Well 3 (98%); Well 17 (1 00%). Well 18 (100%). 
and Well 19 (100%). The Actual Average Pumping Rates are for when the wells are pumping. All readings accurate to +I- 10% due to gauge limitations. 

The TVOC concentration for each well was calculated based on Fourth Quarter 2006 groundwater monitoring data (Table 4). 

VOC mass removed during the Fourth Quarter and Year 2006 was based on the TVOC data given on page 1 and the following formula: 

(TVOC concentration in uglL) X (gallons pumped) X (3.785 Ugal) X (1 x l oa  glug) X (2.2 x Iblg) I 
Air Stripping Efficiency calculated from values above and in Table 4 using the following formula: 

I Average SPDES TVOC Concentration at Outfall 

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

Cumulative calculated Year-to-Date VOC Mass Removed includes the record from December 29, 2005, through December 28,2006. 
Cumulative calculated VOC Mass Removed includes mass removed since start-up of the Toiwer 102 system in November 1998. 

Current year to date and cumulative TVOC Mass Removed includes Wells Well 1, Well 3, Well 17. Well 18 and Well 19. 

- 
TVOC 

glug 

gPm 
Ugal 

SPDES 

Not Available or Not Applicable 

Total Volatile Organic Compounds 

grams per microgram 

gallons per minute 

Liters per gallon 

State Pollutant Discharge Elimination System 

I blg pounds per gram 

Ibs pounds 

MG Million Gallons 

uglL micrograms per liter 

OU2 Operable Unit 2 

Q Pumping Rate 

- .  
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Table 2. Concentrations of Volatile Organic Compounds Detected in Intermediate Wells, 
Fourth Quarter 2006, Operable Unit 2, Northrop Grumman Systems Corporation, Bethpage, New York. 

CONSTITUENT 

(Units in uglL) 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disulfide 
I .I-Dichloroethene 
I .I-Dichloroethane 
cis-I ,2-Dichloroethene 
trans-I .2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1 , I  ,I-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1 ,2-Dichloropropane 
cis-I ,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1 , I  ,2-Trichloroethane 
Benzene 
trans-I ,3-Dichloropropene 
Bromoform 
4-Methyl-2-pentanone 
2-Hexanone 
Tetrachloroethene 
1 ,I ,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylene (total) 
Vinyl Acetate 
Freon 1 13 
Chlorodifluoromethane 
Dichlorodifluoromethane 

NYSDEC Standards 
Criteria and 

Guidance ~a lues" )  

5 
5 
2 
5 
5 
50 
50 
5 
5 
5 
5 
7 
5 
50 
5 
5 
50 
5 
5 
5 
5 
5 

0.7 
5 
50 
50 
50 
5 
5 
5 
5 
5 
5 
5 

NE 
5 
5 
5 

WELL: GM-201 
SAMPLE ID: GM-201 

DATE: 1 1121/2006 

<5 
<5 
<2 
<5 
<5 

< I  0 
<5 
<5 
<5 
<5 
<5 
<5 
<5 

< I  0 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 

<0.7 
<5 
<5 
<I0 
< I  0 
<5 
<5 
<5 
<5 

0.625 
<5 

2.75 
<5 
<5 
<5 
<5 

Total VOCs 3.3 1 .I 0 

ug/L 
J 
Bold 
(1) 

VOCs 
NYSDEC 
* 

N E 
TOGS 

Micrograms per liter 
Estimated value 
Constituent detected 
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. 
Volatile organic compounds 
New York State Department of Environmental Conservation 
Freon 11 3 also known as 1 .I ,I-Trichloro-2,2,2-trifluoroethane. 
No SCG established 
Technical and Operational Guidance Series 
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Table 3. Concentrations of Volatile Organic Compounds Detected in Deep Wells, 
Fourth Quarter 2006, Operable Unit 2. Northrop Grumman Systems Corporation, Bethpage, New York. 

CONSTITUENT 
(Units in uglL) 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methy!ene chloride 
Acetone 
Carbon disulfide 
I ,l-Dichloroethene 
I ,I -Dichloroethane 
cis-I ,2-Dichloroethene 
trans-I ,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1 -Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1.2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1 .I ,2-Trichloroethane 
Benzene 
trans-I ,3-Dichloropropene 
Bromoform 
4-Methyl-2-pentanone 
2-Hexanone 
Tetrachloroethene 
1,1,2.2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylene (total) 
Vinyl Acetate 
Freon I I 3  
Chlorodifluoromethane 
Dichlorodifluoromethane 

NYSDEC Standards 
Criteria and 

Guidance Values1" 

5 
5 
2 
5 
5 

50 
50 
5 
5 
5 
5 
7 
5 

50 
5 
5 
50 
5 
5 
5 
5 
5 

0.7 
5 

50 
50 
50 
5 
5 
5 
5 
5 
5 
5 

NE 
5 
5 
5 

WELL: GM-2OD 
SAMPLE ID: GM-2OD 

DATE: 1 112 112006 

<5 
<5 
<2 
<5 
<5 

<to 
<5 
<5 
<5 
<5 
<5 
<5 
<5 

< I0  
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 

<0.7 
<5 
<5 

<I0 
< I0  
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 

Total VOCs 0 2 1,172 49.1 

uglL Micrograms per liter 
B Detected in an associated blank. 
D Constituent identified at a secondary dilution. 
J Estimated value 
Bold Constituent detected "' 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. 

VOCs Volatile organic compounds 
NYSDE New York State Department of Environmental Conservation 

Freon 11 3 also known as 1,1,1 -Trichloro-2.2,2-trifluoroethane. 
I l ~ a l u e  exceeds associated SCG value. 
NE No SCG established 
TOGS Technical and Operational Guidance Series 
ug/L Micrograms per liter 
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Table 4. Concentrations of Volatile Organic Compounds Detected in Deep2 Monitoring Wells and Groundwater Remedial Wells and Treatment Systems 
Fourth Quarter 2006, Operable Unit 2. Northrop Grumman Systems Corporation, Bethpage, New York. 

NYSDEC Standards WELL: GM-33D2 GM-33D2 GM-35D2 GM-75D2 
CONSTITUENT Criteria and SAMPLE ID: GM-33D-2 REP-1 1-29-OE GM-35D2 GM-75D-2 

(Units in uglL) Guidance ~alues" '  DATE: 1 1/29/2006 1 1/29/2006 1 1/29/2006 11/27/2006 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disulfide 
I, I -Dichloroethene 
I ,  I -Dichloroethane 
cis-I ,2-Dichloroethene 
trans-I ,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1.1, I -Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-I ,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1 ,I ,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
Bromofon 
4-Methyl-2-pentanone 
2-Hexanone 
Tetrachloroethene 
1,1,2.2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylene (total) 
Vinyl Acetate 
Freon 1 13 
Chlorodifluoromelhane 
Dichlorodifluoromethane 

Total VOCs 213.9 216.8 335.1 402.2 

uglL Micrograms per liter 
B Detected in an associated blank. 
D Constituent identified at a secondary dilution. 
J Estimated value 
Bold Constituent detected 
(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. 

VOCs Volatile organic compounds 
NYSDEC New York State Department of Environmental Conservation 

Freon 113 also known as 1.1.1-Trichloro-2,2,2-trifluoroethane. 
-value exceeds associated SCG value. 
NE No SCG established 
TOGS Technical and Operational Guidance Series 
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Table 4. Concentrations of Volatile Organic Compounds Detected in Deep2 Monitoring Wells and Groundwater Remedial Wells and Treatment Systems 
Fourth Quarter 2006, Operable Unit 2, Northrop Grumman Systems Corporation, Bethpage, New York. 

II 

CONSTITUENT 
NYSDEC Standards WELL: WELL 1 WELL 3 T-96-INFL T-96-EFFL 

Criteria and SAMPLE ID: WELL1 WELL3 T961NF T96EFF 

(Units in uglL) Guidance ~a lues" )  DATE: 12/14/2006 12/14/2006 12/14/2006 12/14/2006 

R 
Chloromethane 5 <5 <5 <5 <5 
Bromomethane 
Vinyl chloride 
Chloroelhane 
Methylene chloride 5 <5 <5 <5 <5 
Acetone 50 <I0 <10 < lo  < lo  
Carbon disulfide 50 <5 <5 <5 <5 
1, I -Dichloroethene 5 4.6J 21 I 12 <5 

m I ,I-Dichloroethane 5 1.8J 3.9J 2.95 <5 
cis-1,2-Dichloroethene 5 8.6 1 17 I 12 <5 
trans-I ,2-Dichloroethene 5 <5 <5 <5 <5 
Chloroform 7 <5 0.5J <5 <5 
1,2-Dichloroethane 5 <5 <5 <5 <5 
2-Butanone 50 <I0 < I0  < lo  <I0 
I . I ,  l-Trichloroethane 5 <5 <200 <5 <5 
Carbon tetrachloride 5 <5 <5 4 <5 
Bromodichloromethane 50 <5 <5 <5 <5 
1,2-Dichloropropane 5 1.55 <5 <5 <5 
cis-I ,3-Dichloropropene 5 <5 <5 <5 <5 
Trichloroelhene 5 540D I 3200D I 2000D 1 . 4  
Dibromochloromethane 5 <5 <5 
1,1,2-Trichloroethane 5 <5 PI ii , <5 
Benzene 0.7 <0.7 <0.7 
trans-I ,3-Dichloropropene 5 <5 <5 <5 <5 
Bromofon 50 <5 <5 <5 <5 
4-Methyl-2-pentanone 50 <I0 < lo  <lo <10 
2-Hexanone 50 <I0 <I0 < I0  <I0 
Tetrachloroethene 5 140 1 60 1 100 <5 
1 ,I ,2,2-Tetrachloroethane 5 <5 <5 <5 <5 
Toluene 5 <5 <5 <5 <5 
Chlorobenzene 5 <5 <5 <5 <5 
Ethylbenzene 5 <5 <5 <5 <5 
Styrene 5 <5 <5 <5 <5 
Xylene (total) 5 <5 <5 <5 <5 
Vinyl Acetate NE <5 <5 <5 <5 
Freon 1 13 5 8.2 1 22 I 14 1 <5 
Chlorodifluoromethane 5 0.385 <5 0.275 <5 
Dichlorodifluoromethane 5 <5 <5 <5 <5 

Total VOCs 705.1 3,751.7 2,229.2 1.4 

uglL Micrograms per liter 
B Detected in an associated blank. 
D Constituent identified at a secondary dilution. 
J Estimated value 
Bold Constituent detected 
(11  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. 

VOCs Volatile organic compounds 
NYSDEC New York State Department of Environmental Conservation 

Freon 113 also known as l,l,l-Trichloro-2,2,2-trifluoroethane. 
-value exceeds associated SCG value. 
NE No SCG established 
TOGS Technical and Operational Guidance Series 
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Table 4. Concentrations of Volatile Organic Compounds Detected in Deep2 Monitoring Wells and Groundwater Remedial Wells and Treatment Systems. 
Fourth Quarter 2006, Operable Unit 2. Northrop Grumman Systems Corporation, Bethpage, New York. 

CONSTITUENT 

(Units in uglL) 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disulfide 
1 ,I-Dichloroethene 
I ,I-Dichloroethane 
cis-l,2-Dichloroethene 
trans-l,2-Dichloroethene 
Chloroform 
1 -2-Dichloroethane 
2-Butanone 
I .I ,I -Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-l,3-Dichloropropene 
Trichloroethene 
Dibromochlorornethane 
1,1,2-Trichloroethane 
Benzene 
trans-I ,3-Dichloropropene 
Bromoform 
4-Methyl-2-pentanone 
2-Hexanone 
Tetrachloroethene 
1 ,I .2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylene (total) 
Vinyl Acetate 
Freon 1 13 
Chlorodifluoromethane 
Dichlorodifluoromethane 

NYSDEC Standards 
Criteria and 

Guidance ~alues")  

5 
5 
2 
5 
5 

50 
50 
5 
5 
5 
5 
7 
5 
50 
5 
5 

50 
5 
5 
5 
5 
5 

0.7 
5 
50 
50 
50 
5 
5 
5 
5 
5 
5 
5 

NE 
5 
5 
5 

WELL: WELL 17 WELL 18 WELL 19 T-102-INFL 
SAMPLE ID: WELL17 WELL18 WELL19 T1021NF 

DATE: 1211 512006 12/15/2006 12/15/2006 1211 512006 

Total VOCs 450.9 158.3 21 5.2 304.7 1.7 

ug/L Micrograms per liter 
B Detected in an associated blank. 
D Constituent identified at a secondary dilution. 
J Estimated value 
Bold Constituent detected "' 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. 

VOCs Volatile organic compounds 
NYSDE New York State Department of Environmental Conservation 

Freon 113 also known as I ,l ,l-Trichloro-2,2,2-trifluoroethane. 
I v a l u e  exceeds associated SCG value. 
NE No SCG established 
TOGS Technical and Operational Guidance Series 

G:\APROJECT\Norlhrop Grumman~Supetfund\2006\OU2\NY001348.0406 OM8M\Data\4lhQ~arler\4IhQtROO6~NYSDEC~Iable 4 deep2 and remedial wells.xls 



ARCADIS 
Page 1 of 1 

Table 5. Concenhations of Site-Related Volatile Organic Compounds Detected in Outpost Wells, Fourth Quarter 2006. Operable Unit 2. 
Northrop G ~ m m a n  Svstems Cornoration. Bethpaae. New York. "' 

WELL: Owl-1 OWI-1 OWI-2 OWl-3 OW 2-1 15) OW2-2 OW3-1 OW3-2 OW4-1 OW4-2 
CONSTITUENT NYS DEC Standards Criteria SAMPLE ID: BPOW1-1 REP 12866  BPOWl-2 BPOW 1-3 BPOW 2-1 BPOW 2-2 BPOW 3-1 BPOW 3-2 BPOW 4-1 BPOW 4-2 
(Units in ugR) and Guidance Values DATE: 12/1/2006 12/1/2006 12/1/2006 12/1/2006 12/1/2006 12/1/2006 12/8/2006 12/8/2006 12/1/2006 12/1/2006 

Chlorobenzene 5 ~0.50 c0.50 ~0.50 <0.50 <0.50 cO.50 ~0.50 <0.50 c0.50 <0.50 
1.1-Dichloroethene 5 1.8 1.8 c0.50 3.1 <0.50 ~ 0 . 5 0  <0.50 -=0.50 c0.50 c0.50 
1,l-Dichloroethane 5 1.5 1.4 <0.50 1.4 <0.50 0.67 ~0.50 ~ 0 . 5 0  <0.50 <0.50 
trans-1.2-Dichloroethene 5 <0.50 <0.50 <0.50 <0.50 cO.50 <0.50 ~ 0 . 5 0  <0.50 ~0.50 e0.50 
cis-1.2-Dichloroethene 5 <0.50 <0.50 <0.50 <0.50 ~0.50 <0.50 c0.50 e0.50 ~0.50 a .50 
Chloroform 7 <0.50 c0.50 <0.50 <0.50 e0.50 <0.50 c0.50 c0.50 <0.50 c0.50 
1 -2-Dichloroethane 5 c0.50 c0.50 ~0.50 <0.50 2.2 <0.50 <0.50 <0.50 c0.50 ~0.50 
1 .l .l-Trichloroethane 5 3.1 J 3.1J ~0.50 4.75 0.625 ~0.50 <0.50 <0.50 c0.50 c0.50 
Carbon tetrachloride 5 <0.50 ~ 0 . 5 0  c0.50 <0.50 ~0.50 ~0.50 <0.50 <0.50 <0.50 c0.50 
Trichloroethene 5 2 2 <0.50 0.93 1.4 0.77 ~ 0 . 5 0  <0.50 <0.50 <0.50 
1.1.2-Trichloroethane 5 <0.50 ~0.50 ~ 0 . 5 0  <0.50 c0.50 c0.50 e0.50 ~0.50 <0.50 <0.50 
Tetrachloroethene 5 <0.50 ~0.50 <0.50 <0.50 0.93 c0.50 <0.50 e0.50 ~0.50 <0.50 
Freon-113 ' 5 c0.50 c0.50 ~0.50 e0.50 ~ 0 . 5 0  <0.50 <0.50 c0.50 <0.50 e0.50 
1 .I .2.2-Tetrachloroethane 5 ~ 0 . 5 0  c0.50 ~ 0 . 5 0  ~0.50 ~0.50 40.50 ~ 0 . 5 0  c0.50 ~0.50 e0.50 

Total Site-Related VOCs "' : 8.4'" 8.3'" 0 10.13~" 4.97"' 1.44 0 0 0 0 

N O C  Trigger Value I": 0.6 0.6 0.6 0.6 NE NE 1.5 1.5 1.5 1.5 

uglL 
Bold 
N O C  
NE 

Site-related VOCs were established in the Public Water Supply Contingency Plan (PWSCP) (ARCADIS GBM. Inc. 2003). 
N O C  Triggervalues were established in the PWSCP (ARCADIS GLM. Inc. 2003). 
The N O C  Trigger Value for Cluster 1 was initially exceeded on April 23.2004; confirmatory sampling and reporting was conducted as per the PWSCP (ARCADIS GBM. Inc. 2003) 
VOCs were initially detected in Cluster 2 on May 3.2004; confirmatory sampling and reporting was conducted as per the PWSCP (ARCADIS GLM. Inc. 2003). 
Benzene and Methyl tert-butyl ether (MTBE), which are not site-related VOCs. were detected in Outpost Well OW 2-1 on 12/01/06 at 130 ug/L and 10 uglL. respectively. 
Micrograms per liter 
Constituent detected 
Total Volatile Organic Compounds 
Not Established 



Page 1 of 1 

Table 6. Concenlrations of Volatile Organic Compounds Detected in Blank Samples. 
Fourth Quarter 2006. Operable Unit 2. Northrop Grumman Systems Corporation. Bethpage, New York. 

m NYSDEC Standards WELL: TRIP BLANK TRIP BLANK TRIP BLANK TRIP BLANK TRIP BLANK TRIP BLANK 
CONSTITUENT Criteria and SAMPLE ID: TB-11-20-06 TB11-21-06 TB-I 1-27-06 TB-11-29-06 TB11-30-06 TB12141506 
(Units In ug/L) Guidance Values"' DATE: 11/20/2006 11/21/2006 11/27/2006 11/29/2006 11/30/2006 12/14/2006 

Chloromethane 
Brornomelhane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disulfide 
I .l -Dichloroethene 
1 .l -Dichloroethane 
cis-1.2-Dichloroethene 
Irans-1.2-Dichloroelhene 
Chloroform 
1.2-Dichloroelhane 
2-Butanone 
I .I .I-Trichloroethane 
Cabon telrachloride 
Brornodichlorornethane 
1.2-Dichloropropane 
cis-I .3-Dichloropropene 
Trichloroethene 
Dibromochlomrnethane 
1 , I  ,2-Trichloroelhane 
Benzene 
trans-I .3-Dichloropropene 
Bromoforrn 
4-Methyl-2-pentanone 
2-Hexanone 
Tetrachloroelhene 
1 .I .2.2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylene (total) 
Vinyl Acetate 
Freon 113 
Chlomdifluoromethane 
Dichlorodifluoromethane 

- 

Total VOCs 

ug/'- 
B 
D 
J 
Bold 
0 1  

v o c s  
NYSDEC 

NE 
TOGS 

Micrograms per liter 
Detected in an associated blank. 
Constituent identified at a secondary dilution. 
Estimated value 
Conslituent detected 
Standards, Criteria, and Guidance (SCG) values based on documents referenced in the Groundwater 
Feasibility Study Report (ARCADIS Geraghly & Miller. Inc. 2000) that are based on the NYSDEC TOGS (NYSDEC 1998): 
most stringent value listed. 
Volatile organic compounds 
New York Stale Department of Environmental Conservalion 
Freon 113 also known as 1.1 .I -Trichloro-2,2,2-trifluoroethane. 
No SCG established 
Technical and Operational Guidance Series 

G MPROJECMhrop Grumman\Supflund\2MB\OU2WYW1348 a408 OM(L~alaM1MuarterbllMllrZ~-NYSOEC-IaMe B-Manb xls 
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ARCADIS GERAGHTV h MUER 

Water Sampling Log 

project MO~Q&~- Ghn\whJ Project NO. F )  Y bb 13~19- 6(1Db - -2 page - 1 of - 
~ite~oca t i on  %wm fiq Date [ 1-za *d6 
SiteMlell No. Replicate No. Code No. 

Weather c& (-tbq Sampling Time: Begin End 

Evacuation Data 

Measuring Point 

MP Elevation (ft) 

Land Surface Elevation (ft) 

Sounded We! De th (ft bmp) m c d  14 Q 
Depth to W r  (ft brnp) I 2! 

Water-Level Elevation (ft) - 
Water Column in Well (ft) 

Casing Diameternype 
- . /  

Gallons in Well 1 ,  i s  
Gallons PumpedlBailed 

Prior to Sampling 21-~< 
Sample Pump Intake 

Setting (ft bmp) 

Purge Time beginz:30 end 3 : a  
Pumping Rate (gpm) 

Evacuation Method 

Color 

Odor 

Appearance 

PH (s.u.) Qsq9,a 

Dissolved Oxygen (mgil.) 

Salinity (%) 

Sampling Method f?m 
* 3 4  

(m~crr;) 

~ m h o v m )  /IS,? 
Turbidii (NTU) 

Remarks - 0 8 0  

%7S 

m 
Constituents Sampled 

ace% 
9 , 7 d  

I(&!? 

Container Description Number Preservative 

p~ 

LII 

Sampling Pemnnel 

Big 

- 
Well Casing Volumes 

m G8I.m- 1-5 ' = 0.06 2' = 0.16 3' = 0.37 4' = 0.65 
1-H' = 0.09 2-H' m 0.26 3-H. r; 0.50 6. = 1.47 

1178 
\ 3 .4  

bmp below measuring point ml mililiter NTU Nephelometric Turbidity Units 
m 'C Degrees Celsius mYcm Milisiernens per centimeter WC Polyvinyi chloride 

f t  - feet . - .  msl . mean sea-tevel S.U. Standard units 

gpm Gallons per minute N/A Not Applicable umhoslcm Micromhos per centimeter 
mgt Miligrams per liter NR Not Recorded VOC Volatile Organic Compounds 



Low-Flow Groundwater Sampling Log 

Project Number: ~ ~00\3$?~ 04@ risk: . ~ z  well ID: - Date: 11-20-06 Sampled By: fi.id 
Sampling Time: Recorded By: &a 
Weather: c/@erc.%P Coded Replicate No.: 

Instrument Identification 
water Quality Meter(s): owm1 J V f) b Y O % h t j ~  N o Q  serial #: - b ' 1 
Purging Information 
Casing Material: Purge Method: uh.&,d 
Casing Diameter: Screen Interval (ft bmp): Top Bottom 
Sounded Depth (ft bmp): Pump Intake Depth (ft bmp): 

Depth to Water (ft bmp): 4 (,st- Purge time Start: Finish: 

Sample Condition 
Sample Collection 
Parameter: 

Color: ba< Odor: I\)M Appearance: C C M  

Container: No. Prese rvative: 

& e Q  
t 

PID ~eading 
3 

Comments ~2 &@OM PdM' 



ARCADIS GERAGHN & MILLER 

Water Sampling Log 

Project project NO. vY o~~qg.&!)d. & Page 1 of 
I 

Site Location a t e  I /- Z/+L 
SiteMlell No. Replicate No. Code No. 

Weather Sampling Time: Begin End 

Evacuation Data 

Measuring Point 

MP Elevation (ft) 

Land Surface Elevation (ft) 

Depth to 

Water-Level Elevation (ft) 7 

Water Column in Well (ft) 

Casing DiameterKype 

Gallons in Well %$$$+- 
Gallons PumpedIBailed Y 5 

Prior to Sampling 

Sample Pump Intake 
a 

Setting (ft bmp) 

Purge Time begin q:00 end 

Pumping Rate (gpm) 

Evacuation Method 

Odor 1 ! 
Appearance 

pH [S.U.). 

Conductivity 1 1 \ 

Turbidity (MU) 

Temperature (.c) 
Dissolved Oxygen (mgn) I I 1 
salinity (%) 4-J-J- 
Sampling Method 

Remarks 37cq(6 

Constituents Sampled Container Description Number Preservative 

Sampling Personnel 6.d 
Well Casing Volumes 

GdJFt 1 -YI ' = 0.06 2' = 0.16 3' = 0.37 4' = 0.65 
1-H' ~ 0 . 0 9  2-%'=0.26 3-5'-0.50 6 . ~ 1 . 4 7  

bmp below measuring point ml mitiliter NTU Nephelmetric Turbidity Units 
'C Degrees Celsius mYcm Milisiemens per centimeter WC Polyvinyl chloride 
f t  feet . . . msl mean sea-kvel - s.u. . Standard units 
gpm Gallons per minute NIA Not Applicable wnhoslcm Micromhos per centimeter 
myL Mitigrams per liter NR Not Recorded VOC Volatile Organic Compounds 



ARCADIS GEWGHTY & MILLER 

Water Sampling Log 

project DWM- G@ r IMM pmied NO. $7 @1%'g- 0%- ~ Z P ~ W  - 1 of - 
Site Location &m&f&Jg u Date /ldi!/-& 
sitwwer NO. 6m- 2M: Replicate NO. Code NO. 

Weather Sampling Time: Begin End 

Evacuation Data 

Measuring Point fled Colw 

MP Elevation (fO Odor 

Land Surface Elevation (ft) 

ID 
Depth to  

Water-Level Elevation (ft) 

Water Column in Well (ft) 

Casing DiameterKype -y&+ Ot 6 
Gallons in Well 7. LC 
Gallons PumpedBailed 

Prior to sampling 2 \ 
Samole Pump Intake 

setting (ft bmp) 

Purge Time begin / b ~ <  end / 2:3< 
Pumping Rate (gpm) 

Evacuation Method 

Appearance 

pH ku.). 

Turbidity (MU) 

Temperature 0 

Dissolved Oxygen (mgn) 1 1 
Salinity (%) 

Sampling Method 

Remark; Q7l+d 3987 
- .7./.g7 x ~3 +SO = 8 0 ~ s  

Constituents Sampled Container Description Number PmetMtive 

m 

Sampling Personnel G. I% 
Well Casing Volumes 

'" GdJFt 1-H' = 0.06 2' = 0.16 3' = 0.37 4' = 0.65 
1 -H ' + 0.09 2-H' a 0.26 3-5'2' r 0.50 6. = 1.47 

LI bmp below measuring point ml mililiter NTU Nephelometric Turbidity Units 
"C Degrees Celsius mYcm Milisiemens per centimeter WC Polyvinyl chloride 
f t  feet . . .msl . mean sea-kvel - . S.U. . Standard units 

gpm Gallons per minute N/A Not Applicable umhoslan Micrornhos per centimeter 
II myL Mitigrams per liter NR Not Recorded VOC Volatile Organic Compounds 



ARCADIS 

Low-Flow Groundwater Sampling Log 

Project Number: N:! ($ $$[-YD~ Task . well ID: 

Date: % Sampled By: 
sr-7% 

r= . 
Sampling Time: Recorded By: 7k) 
Weather: Coded Replicate No.: 

Instrument Identification 
Water Quality Meter($: SEE c& LO& Serial #: 

Purging Information 

Casing Material: Purge Method: 

Casing Diameter: 
. LOW &d 

Screen Interval (ft brnp): Top Bottom 
Sounded Depth (ft brnp): Pump Intake Depth (ft bmp): 

Depth to Water (ft bmp): ?4,/j d, ,+ Purge time Start: Finish: 
Y 

Field Parameter Measurements Taken During I 
Time Minutes Rate Vdurne Temp 

rr Sample Condition 
Sample Collection 
Parameter: 

Color: &IB! 

Containel 

urging 
pH . Spec.Cond. ORP DO Turbidity Depth to.Water 

&@& odor: / i ) O K \ r  Appearance: 

No. Preservative: 

PID ~eading 
m 

&0 
Comments - 



Low-Flow Groundwater Sampling Log 

Task: Well ID: 6~ - 2 4 ~  
Sampled By: 

Sampling Time: Recorded By: 
Weather: Cl.Q& aW Coded Replicate No.: 

Instrument identification 
Water Quality Meter($: SK P& LO& Serial #: 

Purging information 
m 

Casing Material: Purge Method: 
Casing Diameter: Screen Interval (ft bmp): Top Bottom 
Sounded Depth (ft bmp): Pump Intake Depth (ft bmp): 

Depth to Water (ft bmp): -,$ Purge time Start: Finish: 

Sample Condition 
Sample Collection 
Parameter: 

color: CDL&L& odor: dek)l? appearance: 

Container: No. Prese~ative: 

PID ~eading 
m 

Comments 



ARCADIS 
Low-Flow Groundwater Sampling Log 

Project Number: PY at hY: , well ID: @f+ '2 S.D-% 
Date: \ \  7-7 Sampled By: a 0  
Sampling Time: Recorded By: nG - 
Weather: Coded Replicate No.: w - 0 6  

Instrument Identification 
Water Quality Mete&): 

R k 9  6, *-3/ 
Serial #: 

Purging Information 

Casing Material: Purge Method: ~ b ~ k b d  
Casing Diameter: Screen Interval (ft bmp): Top Bottom 

Sounded Depth (ft brnp): Pump Intake Depth (ft bmp): 

Depth to Water (ft bmp): 33\90 ..+ Purge time Start: Finish: 

Sample Condition Color: Odor: Appearance: 
Sample Collection 
Parameter: Container: No. Preservative: 

PID ~eading 
m .  

Comments 



ARCADIS GEuAGHn &MILLER 

Water Sampling Log 

Project rJ - 6 R ( ~ f l + '  project NO. fl w ~ @ e ~ ~ ~ 6 . & v  1 of 

Site Location ' = K ~ N $ . W  \ ( -2b?-bL  
SiteMlell No. 6 ~ - 3 s  P(L Replicate No. Code No. 

Weather od- <?? Sampling Time: Begin End 

Evacuation Data FieM Parameters 

Measuring Point 77% 
MP Elevation (fO / 

/ 
Land Surface Elwation (ft) 

Sounde Well Depth (fi bmp) $3'3 
Depth to  'W bmpl ~3-l 
Water-Level Elevation (ft) 

Water Column in Well (ft) 23 Turbidity (NN) 

Casing DiameterKype 

Gallons in Well Dissolved Oxygen 

Gallons Pumpedhtailed 4-J 
Salinity (%) 

Prior to Sampling 
Sampling Method 

Sample Pump Intake 
Setting (ft bmp) 

Purge Time begin end 

Pumping Rate (gpm) 

Evacuation Method 

m 

Constituents Sampled Container Description Number Pmewative 

m 
Sampling Personnel 

Well Casing Vdumes 

bmp below measuring point ml mililiter NTU Nephelometric Turbidity Units 
P 'C Degrees Celsius mS/cm Milisiemens per centimeter WC Polyvinyl chloride 

ft- feet . msl mean sea-level . . - S.U. Standard units - . 

gpm Gallons per minute MIA Not Applicable urnhoslcm Micmmhos per centimeter 
m rnfl Miligrams per liter NR Not Recorded VOC Volatile Organic Compounds 



'Low-Flow Groundwater Sampling Log 

P o  Number: fi7 13 @ . DY ~ b ~ a s k :  %..>vaL Well ID: 

Date: Sampled By: 

Sampling Time: Recorded By: &c;, - 
Weather: Coded Replicate No.: 

Instrument Identification 
Water Quality Meter($ Serial #: 

Purging Information 
Casing Material: Purge Method: cod b3 
Casing Diameter: Screen Interval (ft bmp): Top Bottom 
Sounded Depth (ft bmp): Pump Intake Depth (ft bmp): 

Depth to,Water (ft bmp): q71 bD .% Purge time Start: Finish: 

Color & b m &  Sample Condition Odor: mzf Appearance: 
Sample Collection 
Parameter: Container: No. Preservative: 
AT CB e, 

PID ~eading a\{ 
Comments 



Low-Flow Groundwater Sampling Log 

CI, Project Number: ~~~r&pc~ ~6 Task: 
. wen ID: &*34!~ 

Date: Sampled By: 

Sampling Time: Recorded By: c9 La 
Weather: i ) w e m U  Coded Replicate No.: 

Instrument Identification 
Water Quality Meter(s): Serial 8: - Purging Information 
Casing Material: Purge Method: 

Casing Diameter: Screen Interval (ft bmp): Top Bottom 

Sounded Depth (ft bmp): Pump Intake Depth (ft bmp): 

Depth to Water (ft bmp): r, Purge time Start: Finish: 

m 
Sample Condition 
Sample Collection 
Parameter: 

Color: b ~ a ~  Odor: Appearance: C C ~  
Container: No. Preservative: 

Comments 



C 
Water Sampling Log 

Project project NO. /d7 M J ~  1 of - - Site Location 9 d l  Date (2') -ab 
SiteMlell No. kQbd-~-?/ ' Replicate No. Code No. - Weather Sampling Time: Begin End 

-- 

Evacuation Data 

Measuring Point 

MP Elevation (ft) 

Land Surface Elevation (ft) 

Depth to 

Water-Lewl Elevation (W 

Water Column in Well (ft) 

Casing Diameterme 

Gallons in Well 

Gallons Pumped/Bailed 
Prior to Sampling 

C Sample Pump Intake 
Setting (ft bmp) 

Purge Time 
.I 

begin '230 end 

Field Parameters 

Color 

Odor 

Appearance 

pH (s-u.). 

Turbidity (NTU) I I 1 
Temperature (Oc) 1 Ys flkqt < 

Sampling Method 

Remarks Ed - 13\67 
q(q- \3y,~3+-=22- 

Pumping Rate (gpm) 

Evacuation Method 

Constituents Sampled Container Description Number Preservative 

\, 'Sampling Personnel 

'\ Well Casing Volumes 
"'1 Gd./Ft I-%. =0.06 2' = 0.16 3' = 0.37 4' = 0.65 

1-H' = 0.09 2-$5' = 0.26 3-H' = 0.50 6' = 1.47 

below measuring point ml mitiliter NTU Nephelometric Turbidity Units 
mycm Milisiemens per centimeter WC Polyvinyl chloride 

feet - rnd mean sea-level S.U. Standard units. . . 

II 
, Gallons per minute N/A Not Applicable umhoslcm Micmhos per centimeter 

Miligrams per liter NR Not Recorded VOC Volatile Organic Compounds 



ARCADIS Gru&Hn 6 MILLER 

Water Sampling Log 

Project project NO. / I J  
Site Location Date 1211 4 6  
SiteMlell No. 

Weather 

Replicate No. Code No. 

Sampling Time: Begin End 

Evacuation Data 

Measuring Point PC 
MP Elevation (ft) 

- 
Land Surface Elevation (ft) u 

Sounded Well Depth (ft bmp) ~ 0 0 .  
pq Depth to Wekt ( brnp) 31D 

Water-Level Elevation (fl) 

Water Column in Well (ft) 

Casing DiameterKype 
I 

~al lohs in Well 

Gallons Pumped/Bailed 
Prior to Sampling 

Sample Pump Intake 
Setting (ft bmp) 

Purge Time 

Pumping Rate (gpm) 

Evacuation Method 

Field Parameters 1 1 d 1 1 3 d 
CO~W bc;,ncQ3( 
Odor 

Appearance 

pH (5-u.) 

Di lved Oxygen (mgn) h 
W) 

Turbidity (NN) 

Temperature (OC) Lb.2 

Sampling Method 

Remarks b m i f l  
lo-zy x.,q3+m= 1 7 S ~ s  

m 

Constituents Sampled Container Description N u m b  Presetvathe 

\@ 

m 

Sampling Pemnnel 

Well Casing Volumes 
m 

G d m  1-YI ' = 0.06 2' = 0.16 3' = 0.37 4' = 0.65 
1-H' = 0.09 2-H9=0.26 3-H'=0.50 6"=1.47 

134 

bmp below measuring point ml m i l i l i  NTV Nephelometric Turbidity Units 
'C Degrees Celsius mYm Milisiernens per centimeter PVC Polyvinyl chloride 
ft . feet msl mean sea-level . - S.U. Standard units . 

gpn Gallons per minute N/A Not Applicable umhoslan Micmmhos per centimeter - 
rngk Miligrams per liter NR Not Recorded VOC Volatile Organic Compounds 

1 3 -' 



Water Sampling Log 

project NO. f i ~  DEI* WE. @@& Page - 1 of - 
Date J?-&-QL 

SiteMlell No. ma- ( - 1  Replicate No. RI? !?-bob Code No. 

Weather C.,&%~YSO Sampling Time: Begm End 

/ 
Evacuation Data Field Parameters L \ \ ZJ  ( 3') 
Measuring Point 

MP Elevation (ft) 

Land Surface Elevation (ft) 

Water-Level flevation (ft) - 
Water Column in Well (ft) 

Casing Diameterfrype 

Gallons in Well *- A 

Gallons PumpediBailed V 5 

Prior to Sampling 140 
Sample Pump Intake 

setting (ft bmp) 

Purge Time begin end 

Pumping Rate (gpm) 

Evacuation Method 

Color 

Odor - u - l k & &  

Appearance I 1 1 ' am  

Turbidity (MU) 

- .. 
Salinity (%) 

sampling ~ e t h o d  3 w c e ~  &d 
Remarks 

~ - 

Constituents Sampled 

- ~- - ~~ ~ -p 

Container Descrim'on Number Pnmwative 

Sampling Personnel 

Well Casing Vdumes 

I, bmp blow measuring point ml mililiter 
"C Degrees Celsius mYan Mitisiemens per centimeter 
f t  feet msl mean sea-level 
gpm Gallom per minute N/A Not Applicable 

m myl Mifigrams per liter NU Not Recorded 

NTU Nephelornetric Turbidity Units 
WC Polyvinyl chloride 
su. . Standard units 
wnhoslcm Mimhos per centimeter 
VOC Volatile Organic Compounds 



ARCADIS GERAGHTT & MILLER 

Water Sampling Log 

Project Project No. f d ~  if3 I ~ . D Y &  - m a a g e  - I of 

Site Location a t e  12-6-06 
SiteMlell No. Replicate No. Code No. 

Weather Sampling Time: Begin End 

Evacuation Data 

Measuring Point 

fieY Panmeten 

Color 

MP Elevation (ft) Odor 

Land Surface Elevation (ft) - 
n - /  

Water-Level Elevation (ft) 

Appearance 

pH (S.U.) 

Water Column in Well (ft) Turbidity (NTU) I 
Casing Diameterme 

Gallons in Well Dissolved Oxygen (mgn) 

Gallons PumpedIBailed salinity (%) 23 K-%82 1 Bt~/\  ~ o . . w  
Prior to Sampling 

Sampling Method 3 UkU \) 2\LUm 6 
Sample Pump Intake 

Conductivity 
wkm 
(prnhodcm) 4% 7 

' setting (ft bmp) 

Purge Time begin end 

Pumping Rate (gpm) 

Evacuation Method 

72, A - 3 i)18 - g,o8 

Remarks 
' 

Constituents Sampled Container Description Number Preservative 

sampling Personnel 

Well Caslng Volumes 

bmp below measuring point ml mililiter . NTU Nephelometric Turbidity Units 
'C Degrees Celsius mS/cm Milisiemens per centimeter PVC Polyvinyl chloride 
ft- . feet md mean sea-level S.U. . Standard units 
gpm Gallons per minute NIA Not Applicable urnhogan Micrornhos per centimeter 
mgrl Miligrams per liter NR Not Recorded VOC Volatile Organic Compounds 

---- I 



ARCADIS GERAGHn 6 MILLER 

Water Sampling Log 

Project 6& a Project NO- d l  m w  - ~ ~ ) ( r - m z p a a g e  I of - 
Site Location ~~ Date 1 2 ~ 7 1 3 6  
Siternell No. APbw 1-2 Replicate No. Code No. 

Weather Cmc)IR. sampling rme: ~egim b,qo . m d  /I&% 

- 
Constituents Sampled Container Description Number Preservative 

Evacuation Data field Parameters Z 
Measuring Pdnt nL- C o b  

MP Elevation (ft) - Odor 

Land Surface Elevation (ft) 4 Appearance 

- 
Sampling Personnel 

) 3 

r r ~ M  

Well Casing Volumes 
Gd.IFt 1 -%' = 0.06 2' = 0.16 3' = 0.37 4' = 0.65 

I-H' = 0.09 2-Kg = 0.26 3-Kg = 0.50 6. = 1.47 

t- 
bmp below measuring point ml mililiter NTU Nephelometric Turbidity Units 
"C Degrees Celsius mYcrn Milisiemens per centimeter WC Polyvinyl chloride 
f t  feet - ' md mean sea-level SAI. Standard units 
g p m  Gallom per minute N/A Not Applicable wnhoslan Micromhos per centimeter 

M rngll Mitigrams per liter NR Not Recorded VOC Volatile Organic Compounds 

Sounded Well Depth (ft bmp) ~* pH (s.u.1 

P9 
GI4 k%4,2! ,3Ja 

Depth to Weier ( bmp) Conductivity 
(W 

!a 

L 

Water-Level Elevation (ft) / 
(prnhos~cm) 'IQ~II I ~ L  

Gallons Pumped/Bailed 
L 3 O W  

hlimtuf%) & 

Prior to Sampling 
3, la 32qfi gsb 32.R 

1 YL7 ,< 
Sampling Method 

Sample Pump Intake 
Setting (ft bmp) Remark ~ 3 0 [ / 3  

Purge Time begin end 344- 9 b d b ~ - d + 3  I%PJ~ 
Pumping Rate (gpm) 

Evacuation Method 

12.4 
Water Column in Well (ft) 15 Turbidi (NTU) 

Casing DiameterAype 4 ('0.6%) Temperature (T) /sf 
Gallons in Well 4 2 7  !: Oissohred Oxygen (mgm 

/ 'l. 



rn 
ARCADIS GERAGHTT & MILLER 

Water Sampling Log 

Project 6 h  M & project No. fiI\ rn13G. 0yb 6- d m a g e  1 of - 
Site Location 17 &y Date /7-7% 
SiteANell No. P h f ~ g  fl 4 c \ Replicate No. Code No. 

Weather C[C% Sampling Time: Begin )zd End 
3 

Evacuation Data Add parameters T LU ' 'z J 

'C4?&; 
3-d 

Measuring Point w C o b  & --&l& 

MP Elevation (ft) - Odor 

Pumping Rate (gpm) 

Land Surface Elevation (ft) gq,&#~~ ~[/2#u 

Evacuation Method 

Sounded Well Depth (ft bmp) 6 

m 

Constituents Sampled 

La -2- 

Container Description Number Presenrative 

- 
Sampling Pemnel 

Depth to Water (ft bmp) $03 1 K-2- 

Well Casing Volumes 

GlFt  1-W' =0.06 2' = 0.16 3' 6 0.37 4' + 0.65 
1-H' = 0.09 2-5' = 0.26 3-H' 6 0.50 6' = 1.47 

Water-Level Elevation (ft) 
-- 

Water Column in Well (ft) I Y4 
Casing Diameterme ' U  1 
Gallons in Well ?&.<I 

bmp below measuring point ml mililiter NTU Nephelometric Turbidity Units * "C Degrees Celsius myan Milisiemens per centimeter PVC Polyvinyl chloride 
. ft . feet . . msl mean sea-level S.U. Standard units . 

g p m  Gallom per minute N/A Not Applicable wnhoslan Micrmhos per centimeter - mfl Miligrams per liter NR Not Recorded VOC Volatile Organic Compounds 

7 

q b  
, ?[a ~ b )  

dc L ( ~  

Gallons PumpedlBailed 
Prior to Sampling 2% f jz :3&O 

Sampling Method 
Sample Pump Intake 

Setting (ft bmp) Remarks 

Purge Time begin end 



ARCADIS GERAGHN & MILLER 

Water Sampling Log 

pmj& I J . D ~ ~ ~ ~ J V V I ~ ~ $ ~ )  

SiteLocation 0@)3#+'6)%F I J ~  
Sitelwell NO. Q -q-Z 
Weather - b-w - QD 

Project NO. 41p fi$ .ol/ab - D b C O r b a g e  - 1 of - 
I 

Date 13-746 
Reptiate No. $ 0  Code No. 

sampegfime: &in \!L(< End 

Evacuation Data Field Parameters 2 ) LJ 1 w \ 3 J 

Measuring Point m c  
MP Elevation (ft) - 
Land Surface Elevation (ft) - 

7/,q Sounded Wen Depth (ft brnp) 
P-2 

Depth to W (ft bmp) 9 3  

Water-Level Elevation (ft) 1 

Water Column in Well (ft) 26 ;. 
Casing Diameterme 

Gallons in Well 

Gallons Pumped/Baikd 
Prior to Sampling 

Sample Pump Intake 
Setting (ft bmp) 

Purge Time 

Pumping Rate (gpm) 

Evacuation Method 

begin end 

Odor I 1 ! -r 
Appearance 

pH (s.u.1 

Conductivity I I I 

Turbidity (NTU) 

Temperaturem, 

Dissolved Oxygen (mgn) 

Sampling Method I 
Remarks ~ U R C  rlbcch.clp 

PI 

Constituents Sampled Container Description Number Preservative 

- 
Sampling Personnel 

Well Casing Volumes 
GdNt I-%' r 0.06 2' = 0.16 3' = 0.37 4' E 0.65 

- 1-H' = 0.09 2-H' = 0.26 3-H' = 0.50 6' = 1.47 

rn 
bmp below measuring point ml rnililiter NTU Nephelometric Turbidity Units 
'C Degrees Celsius mycm Milisiernens per centimeter PVC Polyvinyl chloride 
Tt ft feet - msl mean sea-level - s.u. - Standard units 
gpn Gallons per minute N/A Not Applicable umhos/cm Micrmhos per centimeter 

I mgt Miligrams per liter NR Not Recorded VOC Volatile Organic Compounds 



ARCADIS GrRAGHn & MILLER 

m 

Water Sampling Log 

Project ProjectNo. ~ ~ ~ ? @ - 6 \ 1 ~ b m % e  1 of - 
Site Location 

m 
Date 12.Y-08 

SiteMIell No. Replicate No. Code No. 

Weather Sampling Time: Begin 
I 

End 

Evacuation Data 

Measuring Point 7DC 
MP Elevation (ft) - 
Land Surface Elevation (ft) / 

Sounded Well Depth (ft bmp) 

Depth to Water (fi bmp) 

Water-Level Elevation (ft) / 

Water Column in Well (ft) 

Casing DiameterKype 

Gallons in Well 

Gallons PumpedfBailed 
- t 3  

Prior to Sampling lq?= L; 
Sample Pump Intake 

Setting (ft bmp) 

Purge Time begin end 

Pumping Rate (gpm) 

Evacuation Method 

FieM parameters T J ~ d ( ~ d ( 3 d  

C o b  

Odor 

Appearance 

pH 6.u.). 

Conductivity I 1 1 

Tuhidi i  (NTU) 

Temperature ("C) a 
Dissolved Oxygen (mgn) 

Salinity (%) 

Sampling Method 

Constituents Sampled Container Description Numbu Pmewative 

Sampling Personnel ch.e>* 
Well Casing Volumes 

- bmp below measuring point ml mililiter NTU Nephelometric Turbidity Units 
"C Degrees Celsius mYan Milisiemens per centimeter WC Polyvinyl chloride 
ft feet . msl - mean sea-level S.U. Standard units 
gpm Gallons per minute N/A Not Applicable urnhoslan Micmrnhos per centimeter 

m rngk Miligrams per liter NR Not Recorded VOC Volatile Organic Compounds 



Water Sampling Log 

Project ~ ~ J I ( ~ V W  project NO. ~ t @  f l - o f b ~  -&age - I of - 
site Location &?'&@&~ - Date 

ffJ00 2-2. I 

SiteMlell No. 

am w 3 
Weather 

Replicate No. Code No. 

Sampling Time: ~ q i n  ! 'LB mnd 

Evacuation Data 

Measuring Point 

- 
Land Surface Elevation (ft) 

P. '4 

Sounded Well Depth (ft bmp) by / 
Depth to Water (ft bmp) 503 - 
Water-Level Elevation (ft) 

Water Column in Well (ft) 

Casing Diameterwe 

Gallons in Well 

Gallons Pumped/Baikd 
Prior to Sampling 2-90 

Sample Pump Intake 
Setting (ft bmp) 

Purge f i e  w i n  j k0< end 

Pumping Rate (gpm) 

Evacuation Method 

Field Parameters F\ I / J \ ~ J  13 J 

Color 

Odor 

Appearance 

PH (s-u.) 

Turbidity (NTU) 

Temperature (OC) 13, Y 

Sampling Method 

Remarks 

9 3 - Z ~ r c , f l c i c b  5 La5= 

Constituents Sampled Container Description Number Preservative 

G@\ Sampling Personnel 

Well Casing Volumes 

GdJFt 1 -%. = 0.06 2' = 0.16 3' = 0.37 4' = 0.65 
1-H' = 0.09 2-H' = 0.26 3-H' = 0.50 6' = 1.47 

-- 

bmp below measuring point ml mililiter NTU Nephelometric Turbidity Units 
"C Degrees Celsius mYan Milisiemens per centimeter WC Polyvinyl chloride 
I 3  feet ' md mean sea-tewl S.U. Standard units 
gpm Gallons per minute N/A Not Applicable urnhogun Micmmhos per centimeter 
rng4 Miligrams per liter NU Not Recorded VOC Volatile Organic Compounds 
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p -  - 1  FP- r -  f -  - p -  r-- +' T r -5 r T r 

Laboratory Task Order NOJP.O. NO. CHAIN-OF-CUSTODY RECORD Page - of - 

ANALYSIS / METHOD / SIZE 

Project Location 

Laboratory 

' 

SQO&W-712HtlJ d 'c.&Q~9) 
Project Manager wo t c @ r  

Sampler(s)/Affiliation 

Datemme 
Sample IDRocation Matrix Sampled Lab ID Remarks Total 

z * ,*... 6 n - V 5 ~ . 2  c 11-24oC 
6fi- 33kz 1 b 2~;-& 
ReT-~txa, I ! b-27-a 2 %. 

*-/I-&- I 06 l-Kw, 'd iic 

I 
Total No. of Bottles1 Sample Matrix: L = Li ; S = Solid; A = Air Containers 16 

A - I A  - -  

Relinquished by: Organization: . . . 
/$y2<+7x 3 Seal Intact? 

Received bv: Organization: Yes No N/A 

Special Instructions/Remarks: - I, 

c f $< [:>-b.cT-- ) 3 ~ - ) = - +  $ . c  
- 1 ~  pc,q5r asex 54&u&2 p//-' ~ B . Z  A I A> <A oN/O f -kt + v ~ ~  

w 

Delivery Method: In Person &common Carrier 
SPECIFY 

OOther 
SPEC'FY AG 05-1M1 

Relinquished by: Organization: Date& Time 
Received by: Organization: Date- Time 

Seal Intact? 
Yes No NIA 









F r-T -7 1 F F -  - r =  F 1  r7 r - *  r-1 - 9  7 7 P -  C - -  

la ARCADIS Laboratory Task Order NO./P.O. NO.O/& CHAIN-OF-CUSTODY RECORD Page - of - 

Sample Matrix: L = L S = Solid; A = Air Total No. of Bottles1 - Containers * 
I Relinquished by: ,AHw 0rgan iza t i on :W L/b(* - %L ~ a t e / L / 7  Time 5.' .?d I Seal Intact? 

7 

I Received by: Organization: Date- Time 1 Yes No NIA I 
1 Relinquished by: Organization: D a t e I  Time I Seal Intact? 1 I ~eceived by: Organization: D a t e I  Time 1 Yes No NIA 
Special InstructionsIRemarks: .- , r I I 

-u P&%t C OSF 'Isprs . - S 11 . . .  f~ .& -N MS . bc a n 4 /? c ,GI+ A t-. 

Delivery Method: In Person @common Carr ier - E'f 
SPECIFY Lab Cour ier  OOther 

SPECIFY 
AG 05-1DJl 



. --- -,,rrrrF--~-,-M &. "--- -e.r -- v 
--7 - . t - ~ ~ - x I I * 7 3 s m = q n 7 7 ~  - 

-7 F - 7  f - - -  P f o m - ' - - - -  4 -  F r 1  C -  F 
- - - u Y p - 7  

@ARCADIS Laboratory Task Order NO./P.O. NO. dl1 -2- CHAIN-OF-CUSTODY RECORD Page - 

ANALYSIS / METHOD /SIZE 

P Project Location - p.QsC d ~ !  
ceu~rLJ - V L ~ ~ ~  J#??m Laboratory 

Project Manager ' 6 ~ 2 ~  

Sampler(s)/Affiliation Giib, 
Daterrime 

-Sample IDRocation Matrix Sampled Lab ID Total 

Special Instructions/Remarks: h - jlCvyb2r q) /nk?mr A ~ W L  

H%a-3-\ ' '12.306 
P 

L 
mu -3-1 I 

12-8 -0 6 'L 

Received by: Organization: D a t e I  Time 

Relinquished by: Organization: D a t e I  Time 
Received by: Organization: Date- Time 

/- 

Delivery Method: In Person $common carrier -0 SPECIFY k9' Lab Courier OOther SPECIFY 

AG 05-12/01 

L 

& 

/ 

Yes No NIA 

Seal Intact? 
Yes No N/A 



F-7 r7.- - 7  - 7  7 7  7 F - 1  m 'T7 f - 7 rP 
W ~1 A i i  T e i 2  c ./ I '" ' - L ~ ~ ~ $ ~ ~ ~ a ~ o r d e r N o . / P . o .  NO. CHAIN-OF-CUSTODY RECORD Page - / OL 

Ikelihuished by: Organization: D a t e I  Time I Seal Intact? 1 

Project NumberIName jYdU13 Y6 4 9  (ih. ( ) f \~~$k  c**"ha4 

Project Location B 4-  T t 4 P/f G L , f l  't 

Laboratory ST L CT 

Project Manager ~ A U  6 5 7C icl hl - / r l p m l s  Sampler(s)/Affiliation f - R 4 c (1 r 

Date~Time 

I ~ecei;ed by: - Organization: D a t e I  Tme 1 yes NO N/A 

Sample IDRocation Matrix Sampled Lab ID 

LhJ 3. ?' 2- 
1 ' 1  

7- ? icp XAJ L ,,b,~,.) ~3 5 2 
i ,  

weyl 3 I I 427 ''2 1 1 I 
sd 3 - <: - I I 

F - 7 / 0 3  L r d - - -  J ~ l j d c  ?:a 1 
I I 

I 
T t o a  jfdVz I /d : % I I 1 

10' r*' 2 / 1 
\ - 

Z I I I I 
2 

Z, %I/ - * --- 

Sample Matrix: / Liquid; S = Solid; A = Air Total No. Containers of Bottles/ 
, 

Special Instructions/Remarks: 

Tota I 

2 
7 
C- 

2 
7 
z 
2 
3 
2 

2 
Z 

30 

~ e l i v &  Method: In Person K o m m o n  Carrier f ~ ? )  t SPECIFY ?( Lab Courier OOther SPECIFY 

A t  05-1U01 

P. LdLQ-. f l  Q c  ,4345 R 

Relinquished by: Organization: Date !.) ! /\ !06 Time S:wph 
Received bv: Organization: Date- Time 

Seal Intact? 
@ No N/A 



7 r7  -7 r *  
j,,or4 ,,rb$ G e 4  4 - m h t T ~ - r  -?hF 3 F 7 F--= P 7  7 - 7 p - *  - 7  

Laboratory Task Order NOJP.O. NO. CHAIN-OF-CUSTODY RECORD Page -4 

Sample Matrix: L = Liquid; S = Solid; Total No. Containers of Bottlesf 

I Relinquished bv: t'. b?-&L; Date !J  ! O b  Time I Seal Intact? I 

Project NumberlName ~ lY~r lYk .6Yeb .  6 0 0 3 / / ~ .  G r u n f i ~  ANALYSIS I METHOD I SIZE 

Project Location 6 e i i n t L , i  , PY 
Laboratory LTL V ~ T -  

UL S ~ L R I V  Project Manager j Sampler(s)/Aff iliation 

DatelTime 
Sample IDLocation Matrix Sampled Lab ID Total 

T q d  ‘Ze$h( E FF 
q 6  T&N*(~ tFi%,.,r(. 

I Received bv: Organization: Date- Time 1 Yes No NIA I 

Recei;ed by: - Organization: Date- Time 

Relinquished by: Organization: D a t e I  Time 

* Special lnstru . . 
. , '. .-.. .T- 

.. . A ('-. .., I? Jf:L?.. , . .i .. . , , <,,..,.-.: k.-.k.-. , ..-: 

.. . I .'r f 
;i\ i .,.; 7 9-& F-. " , . 

I 

. :> , '>,if ,> ;;, , . ,.;. -.. P' ! & 

- 
LO- . 

. . ( 

Delivery Method: ln~erson Common Carrier ,+@J 71 s~c,fiK , , .  q Lab Courier OOther 
SPEC'M AC 05-IMI 

@ No NIA 

Seal Intact? 

/ 
f 

i2k Iw, 3: 1 1 I L 375/ Vhi - ?F /& Lab 

T96 YUC, c , r ~ ~  I 
/ O ~ Z ~ Y T T ~ Y A  I 

F F F ~ U C N T . ~  \1/ 

1 I 3365 -. 1 
. c 3 : a ~  

n!fiA/~60 
/3:d3 

I 

I 35'36 
1~/F(lub?33 

I 1 3535 - 3 ? / + ~  I 
I 

I 

4/y5  -aCIj/s dJ 
-?>o 1307 A / v  f l  L il 7 e. - 37s - 2 3  / / v A  / 

1 
j 
/ .  


