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1. Introduction &B

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
0OU2 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
rationale/basis 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 g BS EC Site #5 1-30-0003

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 [OCC)/RUCO 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.

g-\aprojectinorthrop grummanisuperfundi2006lou2\ny001348.0406 om&m\reportslou2 4th qu reporting annual\2006 annual report.doc
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Former Nomenclature | Revised
Nomenclature
Remedial Wells
GP-1 Well 1
GP-3 Well 3
ONCT-1 Well 17
ONCT-2 Well 18
ONCT-3 Well 19
Remedial Treatment Systems
GP-1 Tower 96
ONCT Tower 102

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 TVOC 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
(ug/L) (Well 18) to 3,752 ug/L (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 remedia! 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 EESDEC Site #s 1-30-0003

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 Troubleshooting/Maintenance 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 g BSDEC Site #s 1-30-0003A

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. 20073a; 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 Q BSDEC Site #s 1-30-0003

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.

5.1.1 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. Intermediate
wells sampled during this period (GM-20I, GM-211, and GM-79I) 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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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-39D,, GM-39Dg, and GM-73D) located on-site,
along the Northrop Grumman site southern boundary, and upgradient of the remedial
wells (Figure 1), 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-21D) 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 QU2 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 &B

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 ug/L,
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 pg/L (Well 18) to 3,751
ug/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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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 OW1-2, OW3-1, OW3-2, OW4-1, and OW4-
2 during this period and the period of record. Outpost Wells OW1-1, OW1-3, OW2-1
and OW2-2 exhibited detections of site-related VOCs below their respective SCGs, but
above the TVOC 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
notification/reporting 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 &B rews

Grumman Plant 2 continue to persist above the SCG in Well MW-3R, 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 Identified 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 QA/QC Samples and Data Validation

The results of analysis of QA/QC samples from the current period are provided in
Table 6. Results for replicate samples from Wells GM-33D2 and OW1-1 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 &B

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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based on sampling events between early Year 2001 and the end of Year
2004,

2. Anupdated 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 evaluation/ update

of the model will continue to be performed as additional data are generated.
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7. Summary and Conclusions &B rews

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 1,611.1 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 & B re s

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 deep/D2 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, Cd/Cr 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.

(b) 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 78-day 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 (100%), Well 18 (100%),
and Well 19 (100%). The Actual Average Pumping Rates are for when the wells are pumping. All readings accurate to +/- 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 ug/L) X (gallons pumped) X (3.785 Ligal) X (1 x 10® g/ug) X (2.2 x 10 Ib/g)

© Air Stripping Efficiency calculated from values above and in Table 4 using the following formula:

Average SPDES TVOC Concentration at Qutfall

1 = [(TVOC wei 1 X Q weir1) + (TVOC wei2 X Q wen2)l

(Q wein 1+ Q wei2)

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.

® 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.

- Not Available or Not Applicable Ib/g pounds per gram
TVOC Total Volatile Organic Compounds Ibs pounds

glug 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
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ARCADIS

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

NYSDEC Standards WELL: GM-20i GM-21] GM-79I
CONSTITUENT Criteria and SAMPLE ID: GM-201 GM-211 GM-79I
{Units in ug/L) Guidance Values!" DATE: 11/21/2006 11/20/2006  11/21/2006
Chloromethane 5 <5 <5 <5
Bromomethane 5 <5 <5 <5
Vinyl chloride 2 <2 <2 <2
Chloroethane 5 <5 <5 <5
Methylene chloride 5 <5 <5 <5
Acetone 50 <10 <10 <10
Carbon disulfide 50 <5 <5 <5
1,1-Dichloroethene 5 <5 <5 <5
1,1-Dichloroethane 5 <5 <5 <5
cis-1,2-Dichloroethene 5 <5 <5 <5
trans-1,2-Dichloroethene 5 <5 <5 <5
Chloroform 7 <5 <5 <5
1,2-Dichloroethane 5 <5 <5 <5
2-Butanone 50 <10 <10 <10
1,1,1-Trichloroethane 5 <5 <5 <5
Carbon tetrachloride 5 <5 <5 <5
Bromodichloromethane 50 <5 <5 <5
1,2-Dichloropropane 5 <5 <5 <5
cis-1,3-Dichloropropene 5 <5 <5 <5
Trichloroethene 5 <5 <5 <5
Dibromochlioromethane 5 <5 <5 <5
1,1,2-Trichloroethane 5 <5 <5 <5
Benzene 0.7 <0.7 <0.7 <0.7
trans-1,3-Dichloropropene 5 <5 <5 <5
Bromoform 50 <5 <5 <5
4-Methyl-2-pentanone 50 <10 <10 <10
2-Hexanone 50 <10 <10 <10
Tetrachloroethene 5 <5 <5 <5
1,1,2,2-Tetrachloroethane 5 <5 <5 <5
Toluene 5 <5 <5 <5
Chlorobenzene 5 <5 <5 <5
Ethylbenzene 5 0.62J <5 <5
Styrene 5 <5 <5 <5
Xylene (total) 5 2.7J 1.1J <5
Vinyl Acetate NE <5 <5 <5
Freon 113 5 <5 <5 <5
Chlorodifluoromethane 5 <5 <5 <5
Dichlorodifluoromethane 5 <5 <5 <5
Total VOCs 33 1.1 0
ug/L Micrograms per liter
J Estimated value
Bold Constituent detected

M 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.

NE No SCG established

TOGS 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.

NYSDEC Standards WELL: GM-20D GM-21D GM-34D GM-79D
CONSTITUENT Criteria and SAMPLE ID: GM-20D GM-21D GM-34D GM-79D
(Units in ug/L) Guidance Values"’ DATE: 11/21/2006  11/20/2006  11/30/2006  11/21/2006
Chloromethane 5 <5 <5 <5 <5
Bromomethane 5 <5 <5 <5 <5
Vinyl chloride 2 <2 <2 <2 <2
Chloroethane 5 <5 <5 <5 <5
Methylene chloride 5 <5 <5 <5 <5
Acetone 50 <10 <10 <10 <10
Carbon disulfide 50 <5 <5 <5 <5
1,1-Dichloroethene 5 <5 <5 <5
1,1-Dichloroethane 5 <5 <5 1.5J <5
cis-1,2-Dichloroethene 5 <5 <5 E <5
trans-1,2-Dichloroethene 5 <5 <5 <5 <5
Chloroform 7 <5 <5 0.65J <5
1,2-Dichloroethane 5 <5 <5 <5 <5
2-Butanone 50 <10 <10 <10 <10
1,1,1-Trichloroethane 5 <5 <5 <5 <5
Carbon tetrachloride 5 <5 <5 <5 <5
Bromodichloromethane 50 <5 <5 <5 <5
1,2-Dichloropropane 5 <5 <5 <5 <5
cis-1,3-Dichloropropene 5 <5 <5 <5 <5
Trichloroethene 5 <5 2J | 11000 | 47 |
Dibromochloromethane 5 <5 <5 <5 <5
1,1,2-Trichloroethane 5 <5 <5 <5 <5
Benzene 0.7 <0.7 <0.7 <0.7 <0.7
trans-1,3-Dichloropropene 5 <5 <5 <5 <5
Bromoform 50 <5 <5 <5 <5
4-Methyl-2-pentanone 50 <10 <10 <10 <10
2-Hexanone 50 <10 <10 <10 <10
Tetrachloroethene 5 <5 <5 1.4
1,1,2,2-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 113 5 <5 <5 0.68J
Chlorodiflucromethane 5 <5 <5 1.3 <5
Dichlorodifluoromethane 5 <5 <5 0.57J <5
Total VOCs 0 2 1,172 49.1

ug/L Micrograms per liter

B Detected in an associated blank.
D Constituent identified at a secondary dilution.
J Estimated value

Bold  Constituent detected

o 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 1,1,1-Trichloro-2,2,2-trifluoroethane.
Value 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-11-29-06 GM-35D-2 GM-75D-2
(Units in ug/L) Guidance Values!" DATE: 11/20/2006  11/29/2006  11/29/2006 11/27/2006
Chloromethane 5 <5 <5 <5 <5
Bromomethane 5 <5 <5 <5 <5
Vinyl chloride 2 <2 <2 <2 <2
Chloroethane 5 <5 <5 <5 <5
Methylene chloride 5 <5 <5 <5 <5
Acetone 50 <10 <10 <10 <10
Carbon disulfide 50 <5 <5 <5 <5
1,1-Dichloroethene 5 1 0.94J 1.9
1,1-Dichloroethane 5 <5 <5 <5 <5
cis-1,2-Dichloroethene 5 1.9 1.9J 3.5J 1.6J
trans-1,2-Dichloroethene 5 <5 <5 <5 <5
Chloroform 7 <5 <5 <5 <5
1,2-Dichloroethane 5 <5 <5 <5 <5
2-Butanone 50 <10 <10 <10 <10
1,1,1-Trichloroethane 5 <5 <5 <5 <5
Carbon tetrachloride 5 <5 <5 <5 <5
Bromodichloromethane 50 <5 <5 <5 <5
1,2-Dichloropropane 5 <5 <5 <5 <5
cis-1,3-Dichloropropene 5 <5 <5 <5 <5
Trichloroethene 5 120J 1200 | 310DJ | 380DJ |
Dibromochloromethane 5 <5 <5 <5 <5
1,1,2-Trichloroethane 5 <5 <5 <5 <5
Benzene 0.7 <0.7 <0.7 <0.7 <0.7
trans-1,3-Dichloropropene 5 <5 <5 <5 <5
Bromoform 50 <5 <5 <5 <5
4-Methyl-2-pentanone 50 <10 <10 <10 <10
2-Hexanone 50 <10 <10 <10 <10
Tetrachloroethene 5 | 2286 | 248 | 12B 9.88 |
1,1,2,2-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 113 5 69 70 | 6.6 3.3J
Chlorodifluoromethane 5 <5 <5 1.1J <5
Dichlorodifluoromethane 5] <5 <5 <5 <5
Total VOCs 213.9 216.8 335.1 402.2
ug/L Micrograms per liter
B Detected in an associated blank.
D Constituent identified at a secondary dilution.
J Estimated value
Bold Constituent detected
o 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.

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.

VOCs Volatile organic compounds
NYSDEC

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,

NYSDEC Standards WELL: WELL1 WELL 3 T-96-INFL  T-96-EFFL
CONSTITUENT Criteria and SAMPLE ID:  WELL1 WELL3 TIGINF T96EFF
(Units in ug/L) Guidance Values!" DATE: 12/14/2006 12/14/2006  12/14/2006  12/14/2006
Chloromethane 5 <5 <5 <5 <5
Bromomethane 5 <5 <5 <5 <5
Vinyl chloride 2 <2 | 160 | 76 | <2
Chloroethane 5 <5 4.3J) 2J <5
Methylene chloride 5 <5 <5 <5 <5
Acetone 50 <10 <10 <10 <10
Carbon disulfide 50 <5 <5 <5 <5
1,1-Dichloroethene 5 4.6J | 21 | 12 || <5
1,1-Dichloroethane 5 1.8J 3.9J 2.9J <5
cis-1,2-Dichloroethene 5 I 8.6 | 17 | 12 | <5
trans-1,2-Dichloroethene 5 <5 <5 <5 <5
Chloroform 7 <5 0.5J <5 <5
1,2-Dichloroethane 5 <5 <5 <5 <5
2-Butanone 50 <10 <10 <10 <10
1,1,1-Trichioroethane 5 <5 <200 <5 <5
Carbon tetrachloride 5 <5 <5 <5 <5
Bromodichloromethane 50 <5 <5 <5 <5
1,2-Dichloropropane 5 1.5J <5 <5 <5
cis-1,3-Dichloropropene 5 <5 <5 <5 <5
Trichloroethene 5 { 540D | 32000 | 20000 | 1.4)
Dibromochloromethane 5 <5 <5 <5 <5
1,1,2-Trichloroethane 5 <5 210 <5 <5
Benzene 0.7 <0.7 53 10 | <07
trans-1,3-Dichloropropene 5 <5 <5 <5 <5
Bromoform 50 <5 <5 <5 <5
4-Methyl-2-pentanone 50 <10 <10 <10 <10
2-Hexanone 50 <10 <10 <10 <10
Tetrachloroethene 5 | 140 | 60 | 100 | <5
1,1,2,2-Tetrachioroethane 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 113 5 I 82 ] 22 [ 14 | <5
Chlorodifluoromethane 5 0.38J <5 0.27J <5
Dichlorodifluoromethane 5 <5 <5 <5 <5
Total VOCs 705.1 3,751.7 2,229.2 1.4
ug/L Micrograms per liter
B Detected in an associated blank.
D Constituent identified at a secondary ditution.
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
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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ARCADIS

Page 30of 3

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: WELL17 WELL 18 WELL 19 T-102-INFL T-102-EFFL
CONSTITUENT Criteria and SAMPLE ID: WELL17 WELL18 WELL19 T102INF T102EFF
{Units in ug/L) Guidance Values'" DATE: 12/15/2006 12/15/2006 12/15/2006  12/15/2006 12/15/2006
Chloromethane 5 <5 <5 <5 <5 <5
Bromomethane 5 <5 <5 <5 <5 <5
Vinyl chloride 2 <2 <2 <2 <2 <2
Chioroethane 5 <5 <5 <5 <5 <5
Methylene chloride 5 <5 <5 <5 <5 <5
Acetone 50 <10 <10 <10 <10 <10
Carbon disulfide 50 <5 <5 <5 <5 <5
1,1-Dichloroethene 5 2.7J 4.6J 1.5J 2.3J <5
1,1-Dichloroethane 5 <5 <5 <5 <5 <5
cis-1,2-Dichloroethene 5 3.7 170 | 22 | 8.8 | <5
trans-1,2-Dichloroethene 5 <5 <5 <5 <5 <5
Chloroform 7 <5 <5 0.94J <5 <5
1,2-Dichloroethane 5 <5 <5 <5 <5 <5
2-Butanone 50 <10 <10 <10 <10 <10
1,1,1-Trichloroethane 5 0.53J <5 <5 0.77J <5
Carbon tetrachloride 5 <5 <5 <5 <5 <5
Bromodichloromethane 50 <5 <5 <5 <5 <5
1,2-Dichloropropane 5 <5 <5 <5 <5 <5
cis-1,3-Dichloropropene 5 <5 <5 <5 <5 <5
Trichloroethene 5 | 410D | 140 | 180 | 270D | 1.7J
Dibromochloromethane 5 <5 <5 <5 <5 <5
1,1,2-Trichloroethane 5 <5 <5 <5 <5 <5
Benzene 0.7 <0.7 <0.7 <0.7 <0.7 <0.7
trans-1,3-Dichloropropene 5 <5 <5 <5 <5 <5
Bromoform 50 <5 <5 <5 <5 <5
4-Methyl-2-pentanone 50 <10 <10 <10 <10 <10
2-Hexanone 50 <10 <10 <10 <10 <10
Tetrachloroethene 5 | 24 | 10 | 9.6 | 17 | <5
1,1,2,2-Tetrachloroethane 5 <5 <5 <5 <5 <5
Toluene 5 <5 <5 <5 <5 <5
Chlorobenzene 5 <5 <5 <5 <5 <5
Ethylbenzene 5 <5 <5 <5 <5 <5
Styrene 5 <5 <5 <5 <5 <5
Xylene (total) 5 <5 <5 <85 <5 <5
Vinyl Acetate NE <5 <5 <5 <5 <5
Freon 113 5 1.6J 0.9J <5
Chlorodifluoromethane 5 <5 0.37J 0.29J 0.26J <5
Dichlorodifluoromethane 5 <5 <5 <5 <5 <5
Total VOCs 450.9 158.3 215.2 304.7 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
v 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 1,1,1-Trichloro-2,2,2-triflucroethane.
Value exceeds associated SCG value.
NE No SCG established
TOGS Technical and Operational Guidance Series
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Table 5. Concentrations of Site-Related Volatile Organic Compounds Detected in Outpost Wells, Fourth Quarter 2006, Operable Unit 2,
Northrop Grumman Systems Corporation, Bethpage. New York. ("

WELL:  OWwi1-1 owi-1 ow1.2 ow1-3 owz2-1® ow2-2 OwW3-1 ows-2 OW4-1 Ow4-2
CONSTITUENT NYS DEC Standards Criteria SAMPLE ID: BPOW1-1 REP 12-6-06 BPOW1.2 BPOW 1-3 BPOW 2-1 BPOW 2-2 BPOW 3-1 BPOW 3-2 BPOW 4-1 BPOW 4-2
{Units in ug/L) 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
Chiorobenzene 5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
1,1-Dichloroethene 5 1.8 1.8 <0.50 31 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
1,1-Dichloroethane 5 1.5 1.4 <0.50 14 <0.50 0.67 <0.50 <0.50 <0.50 <0.50
trans-1,2-Dichloroethene 5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
cis-1,2-Dichloroethene 5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Chloroform 7 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
1,2-Dichloroethane 5 <0.50 <0.50 <0.50 <0.50 2.2 <0.50 <0.50 <0.50 <0.50 <0.50
1,1,1-Trichloroethane 5 3.1 3.1J <0.50 4.7J 0.62J <0.50 <0.50 <0.50 <0.50 <0.50
Carbon tetrachloride 5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Trichloroethene 5 2 2 <0.50 0.93 14 0.77 <0.50 <0.50 <0.50 <0.50
1.1,2-Trichloroethane 5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Tetrachloroethene 5 <0.50 <0.50 <0.50 <0.50 0.93 <0.50 <0.50 <0.50 <0.50 <0.50
Freon-113 * 5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
1,1,2,2-Tetrachloroethane 5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Total Site-Related VOCs 8.4 8.3% 0 10.13% 4.97Y 1.44 ) 0 0 0
TVOC Trigger Value ©: 0.6 0.6 0.6 0.6 NE NE 1.5 1.5 1.5 1.5

w Site-related VOCs were established in the Public Water Supply Contingency Plan (PWSCP) (ARCADIS G&M, Inc. 2003).
i TVOC Trigger Values were established in the PWSCP (ARCADIS G&M, Inc. 2003).

ug/L Micrograms per liter

Bold  Constituent detected

TVOC Total Volatile Organic Compounds
NE Not Established

G:\APROJECTWorthrop Grumman\Superfund\2006\0U2\NY001348.0406 OM&M\Data\dthQuarte\4thQtr2006_NYSDEC_table 5_outpost wells xis

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)
VOCs were initially detected in Cluster 2 on May 3, 2004; confirmatory sampling and reporting was conducted as per the PWSCP (ARCADIS G&M, 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 ug/L., respectively.
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Table 6. Concentrations of Volatile Organic Compounds Detected in Blank Samples,
Fourth Quarter 2008, Operable Unit 2, Northrop Grumman Systems Corporation, Bethpage, New York.

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-11-27-06 T8-11-29-06 TB11-30-06 TB12141506
(Units In ugil) Guidance Values'” DATE: 11/20/2006 11/21/2006 11/27/2006 11/29/2006  11/30/2006  12/14/2006
Chloromethane 5 <5 <5 <5 <5 <5 <5
Bromomethane 5 <5 <5 <5 <5 <5 <5
Vinyt chloride 2 <2 <2 <2 <2 <2 <2
Chloroethane 5 <5 <5 <5 <5 <5 <5
Methylene chloride 5 3.8JB 3.9JB 4.6JB 4.2JB 4.7JB
Acetone 50 <10 4.3J 3.3JB 3.3JB 2.4J 3.1JB
Carbon disulfide 50 <5 <5 <5 <5 <5 <5
1,1-Dichloroethene 5 <5 <5 <5 <5 <5 <5
1,1-Dichloraethane 5 <5 <5 <5 <5 <5 <5
cis-1,2-Dichloroethene 5 <5 <5 <5 <5 <5 <5
trans-1,2-Dichloroethene 5 <5 <5 <5 <5 <5 <5
Chioroform 7 <5 <5 <5 <5 <5 <5
1.2-Dichloroethane 5 <5 <5 <5 <5 <5 <5
2-Butanone 50 <10 <10 <10 <10 <10 <10
1.1.1-Trichioroethane 5 <5 <5 <5 <5 <5 <5
Carbon tetrachloride 5 <5 <5 <5 <5 <5 <5
Bromodichloromethane 50 <5 <5 <5 <5 <5 <5
1,2-Dichloropropane 5 <5 <5 <5 <5 <5 <5
cis-1,3-Dichloropropene 5 <5 <5 <5 <5 <5 <5
Trichloroethene 5 <5 <5 <5 <5 <5 <5
Dibromochioromethane 5 <5 <5 <5 <5 <5 <5
1,1,2-Trichloroethane 5 <5 <5 <5 <5 <5 <5
Benzene 0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7
trans-1,3-Dichloropropene 5 <5 <5 <5 <5 <5 <5
Bromoform 50 <5 <5 <5 <5 <5 <5
4-Methyl-2-pentanone 50 <10 <10 <10 <10 <10 <10
2-Hexanone 50 <10 <10 <10 <10 <10 <10
Tetrachloroethene 5 <5 <5 1.3JB 1.9JB <5 <5
1.1.2,2-Tetrachloroethane 5 <5 <5 <5 <5 <5 <5
Toluene 5 <5 <5 <5 <5 <5 <5
Chlorobenzene 5 <5 <5 <5 <5 <5 <5
Ethylbenzene S <5 <5 <5 <5 <5 <5
Styrene 5 <5 <5 <5 <5 <5 <5
Xylene (total) 8 <5 <5 <5 <5 <5 <5
Vinyl Acetate NE <5 <5 <5 <5 <5 <5
Freon 113 5 <5 <5 <5 <5 <5 <5
Chlorodifluoromethane 5 <5 <5 <5 <5 <5 <5
Dichlorodifluoromethane 5 <5 <5 <5 <5 <5 <5
Total VOCs 3.8 8.2 9.2 9.4 A 8.3
ug/L Micrograms per liter
B Detected in an associated blank.
D Constituent identified at a secondary dilution.
J Estimated value
Bold Constituent detected

w 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.

NE No SCG established

TOGS Technical and Operational Guidance Series

G:\APROJECT\WNorthrop Grumman\Superfund\2006\0U2\NY001348.0406 OMEM\DataithQuartendthQtr2008_NYSDEC_lable 6_blanks.xis
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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
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; Note: Per Year 2006 petition to NYSDEC; Well

LS MW-3R is no longer monitored, as Wells
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ARCADIS

FIGURE

Total Cadmium Concentrations in Monitoring Wells GU
Near Former Plant 2 1 0

Northrop Grumman Systems Corporation, Bethpage, New York
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ARCADIS

Appendix A

Groundwater Sampling Logs and
Chain of Custody Records



ARCADIS GERAGHTY & MILLER

Water Sampling Log

NORTRs P BLummAW

Project No. N “’ bo B"I?' 0([06 ODDOZ/ Page 1 of

Project
Site Location @6’\'\{? A § y pate | [-20 - &6
Site/Well No. Q m ~Z: rC I; ' Replicate No. Code No.
Weather Cueal "{SD Sampling Time: Begin End
Evacuation Data Field Parameters T |tV |2y ‘ 3J
Measuring Point T Color L3S
MP Elevation (ft) Odor ) O
Land Surface Elevation (ft) Appearance (&5 (LW
Sounded Wegagih (ft bmp) 140 pH (s.u) q,s 9.t |91S q, 10
Depth to Wyater (ft bmp) { ’Lc\ Conductivity
{(mS/cm) .

Water-Level Elevation (ft) g — (pmhos/cm) L/S",') [ {{ ? iy ¥ | r? ,X
Water Column in Well (ft) 1l Turbidity (NTU) 13.)
Casing Diameter/Type I‘f ! { OJGS’\ Temperature °C) |38 |13:4 || 371 3 v
Gallons in Well F\7. s j Dissolved Oxygen (mg/) .
Gallons Pumped/Bailed k3 Salinity (%)

Priorto Sampling 214 ( Sampling Method PMM’@D 3u \/

Sample Pump Intake
Setting (ft bmp)

Purge Time

Pumping Rate (gpm)
Evacuation Method

begina'lgo end 3:50

Remarks QTD - C),O

o 2280

129 - 3590 ¢ . 43+ =L 9 0fsT

S6&auoy B [/

Constituents Sampled Container Description Number Preservative
Sampling Personnel é\){ A
e o AV

Well Casing Volumes
Gal./FL 1-%" =0.06 2" =0.16 3° = 037 4" =0.65

1-%" =0.09 2-%2" =0.26 3-%" = 0.50 6" =147
bmp  below measuring point mi milititer NTU Nephelometric Turbidity Units
=C Degrees Celsius mS/cm  Milisiemens per centimeter PVC Polyvinyt chloride
ft - feet - msl - mean sea-level s.u. Standard units
gpm  Gallons per minute N/A Not Applicable umhos/cm Micromhos per centimeter

NR Not Recorded vocC Volatile Organic Compounds

Miligrams per liter

mglL



ARCADIS

Project Number: N V‘ 00 \qui 0404

Task:
Date: 11-20-06 Sampled By:
Sampling Time: Recorded By:
Weather: C(H( <SP Coded Replicate No.:
Instrument Identification

Water Quality Meter(s):

Purging Information

G

Low-Flow Groundwater Sampling Log

Well ID:

GM-21D

W

OAYTD “! }{g’——‘ DD D&&F\JM Serial #:

Lowhp o

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): gL~ aw Purge time Start: Finish:

Field Parameter Measurements Taken During Purging
Time Minutes Rate Volume Temp pH Spec. Cond. ORP DO Turbidity Depth to Water

Elapsed | (ml/min) | Purged (°C) (St Units) oﬁﬂlcm) (mV) (mg/L) (NTU) (ft bmp) Comments

Lis fD 5051406 |-SX [517 &SP

112D Soy | |26b.S (-5 | 4.¢40

728 coq|11Yy.S [-33 [ 4.

TE Lol jol> |25 | oo

(125 502 qg.)r =0 .51 152

40 25 | 962 |47 | ST

2dl 523 | 45,3 |84 | 4.c7)

115D 5.0/ | 3.2 | 17 | 4.90 4152
s Wl 1l g2 | 677 | «.63

20D Aozl 42,7 6( | .73

~2:08 o2 | Q77 | e( | ¢.¢3

2400 S02] 909 | 71 | 4,73

2u§ & Szl gb,% | 70 | 446¥ [ (33 [ 9].60

Sample Condition Color: CD.LDQ.E?;.S_ odor: NOAE Appearance:  C-LEXR_

Sample Collection

Parameter: Container: No. Preservative:
<SEE (OC—

PID Reading @00 v

Comments QOECHED 809’0 [0)3,4 /Cl)//y‘./o




ARCADIS GERAGHTY & MILLER
Water Sampling Log

_NoRMeoP Hmpmaw

Project No. Nblom?;'{?ﬁ‘/lé oL Page 1 of

Project
Site Location = %E- ﬂ 14- Date /{- Z/ “0(,
Sites/Well No. e M- 90 D) ) Replicate No. Code No.
Weather Sampling Time: Begin End
Evacuation Data Field Parameters  _J— ‘ \Jd|[2v]| B¢
Measuring Point Color CD(O-U.@S.;
MP Elevation (ft) Odor NOWE
Land Surface Elevation (ft) Appearance oLEN
Sounded Wel Depth (ft bmp) 22 pH (5.). 2.2 16,65 \6.64) 6.32.
Depth m%ﬁ‘.’fg bmp) 2.\S Conductivity

{mSlem)
Water-Level Elevation (ft) AN (pmhos/cm) 3 76 ”34 / [ DA oS .‘1
Water Column in Well (ft) \ \ Turbidity (NTU) C? J 7 é)
Casing Diameter/Type 4 { 0, b5 } Temperature °C) /| /, 6\l 2 7 ‘ZZ‘ - 2.6
Gallons in Well | ; S 7, ’ { Dissolved Oxygen (mg/l)
Gallons Pumped/Bailed X S Salinity (%)

Prior to Sampling 2\.4 {
' Sampling Method

Sample Pump Intake
Setting (ft bmp)

Purge Time

Pumping Rate (gpm)
Evacuation Method

beginq '.O() end

Remarks DTw ?)‘75?(0

b4 FSOZ N0 p<T

2/5-3149

S éAauow Pan < \m}fz

Constituents Sampled Container Description Number Preservative
Sampling Personnel G’ w
Welt Casing Volumes
Gal./Ft. 1-%" =0.06 2°=0.16 3° = 037 4" = 0.65
1-%" =0.09 2-%" =0.26 3-%" = 0.50 6" =147
bmp  below measuring point mi mililiter NTU Nephelometric Turbidity Units
=C Degrees Celsius mS/ecm  Milisiemens per centimeter PvC Polyvinyt chloride
+t feet : ms! mean sea-level - s . Standard units
gpm  Gallons per minute N/A Not Applficable umhos/cm Micromhos per centimeter
Miligrams per liter NR Not Recorded voC Volatile Organic Compounds

gt



ARCADIS GERAGHTY & MILLER
Water Sampling Log

Project Wﬂﬁ-_@@mﬂw Project No. N YL0 1249 oMol cocodpage 1 of
Site Location LTI @Q—{,§ Y- Date / I 21-06
Site/Well No. __@f/\— ?.D_;f ) Replicate No. Code No.
Weather Sampling Time: Begin End
Evacuation Data Field Parameters I \J 1 2.J % J
Measuring Point 1DC Color Gy 02 l35
MP Elevation (ft) Odor SUWE
Land Surface Elevation (ft) Appearance _ CLM
Sounded Well Depth (ft bmp) DS pH (s.0.). Q.sq’ 0.55] j)L65 9K
Depth to ft bmp) q Ll' Conductivity

4mSlem)
Water-Level Elevation (ft) (umhos/cm) | 22 1361 ]36~ 1246
Water Column in Well (ft) | Turbidity (NTU) /105
Casing Diameter/Type H " / O 6@ Temperature (°C) 14-? [&V ‘5’7 ’ éng
Gallons in Well "(_v[ S Dissolved Oxygen (mg/l) |
Gallons Pumped/Bailed X3 Salinity (%)

Prior to Sampling 21 ,‘j{

Sample Pump Intake

Sampling Method

Remarks OTLIJ 3"//?7

Setting (ft bmp)
t
Purge Time begin lbé{ end 2; SS QH - Sgg Z X ﬁ 3‘(‘§O < 8@;257:'
Pumping Rate (gpm)
]
Evacuation Methad S A ea P AE1LS l I l ’ 21
Constituents Sampled Container Description Number Preservative
SeE CoC

Sampling Personnel § R w ¢

Well Casing Volumes
Gal./Ft. 1-%" =0.06 2°=0.16 3* = 037 4" = 0.65

1-%" =0.09 2-%" =026 3-%" = 0.50 6° =147
bmp  below measuring point ml mililiter NTU Nephelometric Turbidity Units
=C Degrees Celsius mS/em  Milisiemens per centimeter PVC Polyvinyl chloride
*t feet - -msl - mean sea-level s.u. Standard units
gpm  Gallons per minute N/A Not Applicable umhos/am  Micromhos per centimeter

NR Not Recorded voC Volatile Organic Compounds

Miligrams per liter

mol



ARCADIS

Project Number:
Date:

Sampling Time:
Weather:

5{3,@. %DL

Task:

_CIomt 5

Instrument Identification
Water Quality Meter(s):

Purging information

Sampled By:
Recorded By:
Coded Replicate No.:

SEEL CAL L0&~

Low-Flow Groundwater Sampling Log

> @- '.O.D,Z’ Well ID:
Geld

@-"19x

~

(W

Serial #:

Low fAow

Casing Material: Purge Method: .
Casing Diameter: . Screen Interval (ft bmp):  Top Bottom
Sounded Depth (ft bmp): 2TO Pump Intake Depth (ft bmp):
Depth to Water (ft bmp): Zg YA ,&» Purge time Start: Finish:
Field Parameter Measurements Taken During Purging

Time Minutes Rate Volume Temp pH Spec. Cond. ORP DO Turbidity Depth to. Water

s Elapsed | (ml/min) |- Purged °C) (S! Units) (mS/cm) (mV) (mg/L) (NTU) (ft bmp) Comments

| 130 130 |<.b ! D4.8 1~43 329 [ £8)
i3S 130|556l j0X4 -6 | £,20

240 138 S8y | 108 | B0 Y

T ARG e [ 3Y oy 70

: 129 1551110%.0 =] | 6.0]

9 Al e | ¥ | o

2:00 2A1sspl 1019 | 4 | 643 2q.40
2:0 205501019 | 45 | 6

21 12750 {016 [ G | Gul] [ UT]
Sample Condition Color: _( f) | Q(,(.S& Odor: N O w E’ Appearance: a (—m
Sample Collection
Parameter: Container: No. Preservative:
PID Reading @ v O
Comments ORP L& weT~ gcevesrs 2




ARCADIS

Project Number:
Date:

Sampling Time:
Weather:

Low-Flow Groundwater Sampling Log

N ti-a?f

Instrument Identification
Water Quality Meter(s):

Purging Information

Casing Material:

Em-14n

.0 “! 14 6. Task: 0@1 %2’ Well ID:
% Sampled By: G—
Recorded By: j w
(' Lénr'(- @v Coded Replicate No.:
SEE_ CAL L 06‘/ Serial #:
Purge Method: oW ﬁ@l‘)

Casing Diameter: ) Screen Interval (ft bmp):  Top Bottom
Sounded Depth (ft bmp): Pump Intake Depth (ft bmp):
Depth to Water (ft bmp): Jg Purge time Start: Finish:
Field Parameter Measurements Taken During Purging
Time Minutes Rate Volume Temp pH Spec. Cond. ORP DO Turbidity Depth to Water
Elapsed | (ml/min) | Purged (°C) (S1 Units) (mS/cm) (mV) (mgn) (NTU) (ft bmp) Comments
(205 4D 2185611060 | 77 | S3Y |67 | F0.67
725 (Lo (6385 (0690 | 24 z}? !
128 TR SETH T e Yy | 4,66
2:3; a\ C%’) Db 11 Ggx | &.04 L6535
2D | .’j I z i S
S L5201 074 'l%fa——%‘: 7
248 o ok 1/ 5,28 o
) e a-,% L BX T 59D 4067
2% Wi 5G] 1015 | 6 | oSy '
200 ’ ¥ D02 s | S.54&
3ipY ( AR 1075 | [z | 55 LY i4
3410 % Sl oz | [ 5 .
25 A Ll lo KAy !D_I\! 7 S57 |l
Sample Condition Color: CD L(?/&L@S Odor: n (528 ts_ Appearance: CL(’m
Sample Collection
Parameter: Container: No. Preservative:
PID Reading (D UD

Comments




ARCADIS
Low-Flow Groundwater Sampling Log

6”\“ 7 SD’(L

Project Number: m \& | g OUDL  Task: QQQ O Well ID:
Date: W\-277- Sampled By: A 79)

Sampling Time: v Recorded By: f'

Weather: Coded Replicate No.: W@Q

Instrument Identification
Water Quality Meter(s):

Purging Information

£EP 6M-3/

Serial #:

Comments

Casing Material: Purge Method: _ wa‘FL& w
Casing Diameter: ) Screen Interval (ft bmp):  Top Bottom
Sounded Depth (ft bmp): Pump Intake Depth (ft bmp);
Depth to Water (ft bmp): '§5§D i Purge time Start: Finish:
Field Parameter Measurements Taken During Purging
Time Minutes Rate Volume Temp pH Spec. Cond. ORP DO Turbidity Depth to Water
Elapsed | (mU/min) | Purged (°C) (S Units) (mS/cm) (mV) (mg/h) (NTU) (ft bmp) Comments
Sp0 45D [4o 484 | 330 | [24 | 449 32 R0
TN r RA (0o 1324 135 440
XS I3 A2 >22 (208 1,35 [« 2%
Ay 137 1o (6 [ 1236 | 8,95 32,30
3> 130 4:% KD | 136 | 3972
XYY 56 (4311289 | (3] 5%/
3122 BeldHI pAS [ 4 | B4
;3{ 26490l a5 129 | 387 3280
2 D [ 1245 140 | R.4Y
;_w( 29 1eq) 3 1 4d 1 3.4
13 4. !’2«44 ¥9, | 270
oo ’ 133199/ 1 /2923 [ /4R | 3.6D [©¥X
Sample Condition Color: Odor: Appearance:
Sample Collection
Parameter: Container: No. Preservative:
PID Reading




ARCADIS GERAGHTY & MILLER
Water Sampling Log

Project ND W "6&3 MMmA- Project No. N\‘ﬂp \3‘{58 oMDb \M’P;ge 1 of
Site Location W)%F N 4 m' Date \ l~24’ -DC

Site/Well No. @ N-35p-1 Replicate No. Code No.
Weather OOW 5‘50 Sampling Time: Begin End
Evacuation Data Field Parameters <7 (Y %) 3 d
Measuring Peint (TD C Color COLoRLEBS
MP Elevation (ft) - Odor Mo
Land Surface Elevation (ft) - Appearance 1z CLEAN
" y
Soundethell Depth (ft bmp) 53 PH (s.u) G0 0.6 6.ST
B -~
Depth to (ft bmp) SD Conductivity
(mShemir ‘Af

Water-Level Elevation (ft) (pmhos/cm) /Oﬂ_ , 0 ‘/ X{ ‘ 3 7 b (
Water Column in Well (ft) 25 ' Turbidity (NTU) (%) Yﬁ
Casing Diameter/Type L[ " { chf) Temperature (°C) I 5.3 / § ,3 }éo j (p 0
Gallons in Well ,"( qu Dissolved Oxygen (mg/)
Gallons Pumped/Bailed x 5 Salinity (%)

Prior to Sampling Ci{

— Sampling Method

Sample Pump Intake
Remarks Dm - "'.)? ,Lu

Setting (ft bmp)
Purge Time begin end 5_ P /
SO-28 M| x. L{Ié +80- 25TPSS

Pumping Rate (gpm)
Evacuation Method

Constituents Sampled Container Description Number Preservative
SEE_OdC
Sampling Personnel & WL Am S
Well Casing Volumes
Gal./Ft. 1-%" =0.06 2" =0.16 3" = 037 4" =0.65
1-%2" =0.09 2-%2" =0.26 3-%" = 0.50 6" =147
bmp  belowmeasuring point ml mililiter NTU Nephelometric Turbidity Units
-C Degrees Celsius mS/am  Milisiemens per centimeter PVC Polyvinyl chloride
*t- feet : . - msl mean sea-level . N A TR . Standard units
gpm  Gallons per minute N/A Not Applicable umhos/om  Micromhos per centimeter
NR Not Recorded vocC Volatife Organic Compounds

mglL  Miligrams per liter



Ay

]

B
ARCADIS v
*Low-Flow Groundwater Sampling Log

;l:tj::d Number: N4 o0 lgﬂ 2 . D‘_’i Db Task: , % g ; L Well ID:

am-23y7

Sampled By:
Sampling Time: Recorded By: Hd
Weather: Coded Replicate No.: ‘Z E E'- u"’étf b
Instrument Identification
Water Quality Meter(s): Serial #:
Purging Information
Casing Material: Purge Method: ) LDM‘ ’F(-’)“\)
Casing Diameter: _ Screen interval {ft bmp):  Top Bottom
Sounded Depth (ft bmp): Pump Intake Depth (ft bmp):
Depth to.Water (ft bmp): H Z( bg J.: Purge time Start: Finish:
Field Parameter Measurements Taken During Purging
Time Minutes Rate Volume Temp pH Spec. Cond. ORP DO Turbidity Depth to Water
Elapsed | (mU/min) | Purged (°C) (51 Units; s (mV) (mgh) (NTU) (ft bmp) Comments
Y29 LD jeab (52 07 )46 b &) 6
135 lbwl] Sit6] ) gz, [45S] & 2|
A7y 1S5 ‘ jejos s 97
U ELy 25 1920 G.of
i) 1S16E] e L) L | 1 )] 41.5p
S 1ISatfeoS] g3 | 17258 24 .
St IS | 244! 6.3
Sor 50 6ol @ [ [250] 63
‘o S‘cb&éﬁ‘a LA | (3L (x6S
55 (A b2 22L& T3]
_g;p (S B S 94|  £-S¢
L{ 1 11 " Q( l% .Z ng 63 ‘f 2
A0 |14 el -
Sample Condition Color: (‘Dvgﬂ z odor:  _ANQS”  Appearance: CLM
Sample Collection ‘
Parameter: Container: No. Preservative:
PID Reading >ve"

Comments




ARCADIS
Low-Flow Groundwater Sampling Log

Project Number: r‘)“ 99 I 3 '('{g, D’M? Task: N Qg{c %0’2_, Well ID: c/"l * 3@0

Date: L J{-30~=C Sampled By:
Sampling Time: Recorded By: (SO
Weather: O DRz KT Coded Replicate No.:
Instrument Identification
Water Quality Meter(s): Serial #:
Purging Information
Casing Material: Purge Method: ) L@k) ’Hp L‘)
Casing Diameter: _ Screen Interval {ft bmp):  Top Bottom
Sounded Depth (ft bmp): ' Pump [ntake Depth (ft bmp):
Depth to Water (ft bmp): l3 \Dj e Purge time Start: Finish:
Field Parameter Measurements Taken During Purging
Time Minutes Rate Volume Temp pH Spec. Cond. ORP DO Turbidity | Depth to Water
Elapsed | (mU/min) | Purged (°C) (SI Units) (mS/cm) (mV) (mg/L) (NTU) (ft bmp) Comments
ZoD 4D | 156660 [ 9[22 F9Z 13,07
Zios” 1S 6| 44 | 814 | 4.5Y
2110 JSSNE.P)| 45 | Ele| 452 SIS
215 Ssolg.59| 75° | £8€ [<)e7
220 1ISSHG-ST| &S Q9 | 447
20K sV 69| 4S | 8ns | 4.¢5 VEAR
2:32 | _ Sollé92] 45 | Say | 4.7
2135 , L7162 4~ |4ey | £3¥ |
2140 ISOY|e.3d S | ¢, | Feq ) 3
2ief (§124622] oS | 457 | HsY
250 155431 ¥ 52| 447 14d)
Z.% , [Sed| A | ¢S 989 | ¢ (1 3.y
2450 Vv _ NS ¢S | 45| 450

Sample Condition Color:  (CHLOR\RS odor: UBWY Appearance: CUIC

Sample Collection
Parameter: Container: No. Preservative;

AEE CH <

PID Reading © D

Comments




ARCADIS GERAGHTY & MILLER

Water Sampling Log

Nopif o (o’

Project

Site Location

Pemiface 84

Project No. qu PYH. 045§

L,o0) —

Page 1 of

Date | /Z,'j b

Site/well No. %PD\A -0 j Replicate No. Code No.
Weather ﬁQ’p\r\q‘ <D ° Sampling Time: Begin End
Evacuation Data qu C Field Parameters --—-'-:‘ l/ ®) \ 'L,S % \)
Measuring Point Color CDLo(ES
MP Elevation (ft) p Odor AJ Oi &
Land Surface Elevation (ft) - Appearance C(("}}/(
Sounded MVell Depth (ft bmp) qqg pH (s.u.). 1—/_'&{ d, 62— ‘/ 62 Lﬁ Cl“‘f
Depth to '(ft bmp) L" [q Conductivity
v <msrcm)”

Water-Level Elevation (ft) ;]/ (pmhos/cm) g‘,‘g 68:0 6[/1/ 773
Water Column in Well (ft) 6 . Turbidity (NTU)
Casing Diameter/Type o ( ALY ) Temperature (°C) Ill. [ (‘ o 13("{
Gallons in Well C(‘i ‘-jg Dissolved Oxygen (mgA) i .
Gallons Pumped/Bailed 4 3 S%%) l3, L:‘ &2'230 72'?5‘ t 70357

Prior to Sampling (UK., 20 i

Sample Pump Intake

Sampling Method

Remarks D‘T—d - L??‘E(l

Gallons per minute
\ Miligrams per liter
\

NR Not Recorded

Setting (ft bmp) v
Purge Time pegin ‘CDO end Y (Q— \3 Y, qu "\'S_Q 22 2SS PST
Pumping Rate (gpm)
Evacuation Method
Constituents Sampled Container Description Number Preservative
‘Sampling Persannel
Well Casing Volumes
Gal./Ft. 1-%° =006 2°=0.6 3* = 037 4" =0.65
1-%:" = 0.09 2-%" =0.26 3-%° = 0.50 6" =147
'\inp befow measuring point mi mililiter NTU Nephelometric Turbidity Units
Degrees Celsius mS/em  Milisiemens per centimeter PVC " Palyvinyl chloride
feet - msl mean sea-level s.u. . Standard units. .
N/A Not Applicable umhos/cm Micromhos per centimeter

voC Volatile Organic Compounds



ARCADIS GERAGHTY & MILLER

Water Sampling Log

o000

Project @QM@M@ Project No. /\J|1 5D !zﬂ Z !ﬂ M’ Page 1 of
Site Location _&WW W Date lZ’{ ’66
Site/Well No. EE O g) ~C Z } Replicate No. Cade No.
Weather ﬂﬁj;l\) 1 (4-50 Sampling Time: Begin End
Evacuation Data Field Parameters  —7— ‘ 1d 25 g J
Measuring Point TO C Color Coor( 635
MP Elevation (ft) — Odor Mo’
Land Surface Elevation (ft) — Appearance : wm
Sounded Wg“ Depth (ft bmp) 0o pH (5.u) 51 b 5‘ 53 Ssb l 3\92(
Depth to Wetef (it bmp) 310 Conductivity
(rwS7em)
Water-Level Elevation (ft) (pmhos/cm) 52(9 )ZLY 8/,:1 C,’ ol .0
Water Column in Well (ft) A0 Turbidity (NTU)
Casing Diameter/Type Lf ‘ (D-b 35 Temperature (°C) ua,?, ]f(l/ '3\41 { 3 g
b 55 v
Gallohs in Well Sg‘ oy Ived Oxygen (mg/)
{ T

Gallons Pumped/Bailed ¥ } Salinity-£%) l Ycﬁ \ H,ig H ¢ 07

Prior to Sampling ( T)S. { '

Sampling Method ‘ le

Sample Pump Intake &

Setting (ft bmp) Remarks >V 1ly = / . S i
Purge Time begin I‘:Dg end !'; S I 3\ 0-24 X 7'-(3 + SD = l.AL) Poes
Pumping Rate (gpm) _@gm_a&&n J@va0)RO
Evacuation Method
Constituents Sampled Container Description Number Preservative

e _(p(.
Sampling Personnel 6 L{S
Well Casing Volumes
Gal./Ft. 1-%" =0.06 2" =0.16 3° = 037 4" =0.65
1-%* =0.09 2-¥3" =0.26 3-%" = 0.50 6" = 1.47

bmp  belowmeasuring point mi milifiter NTU Nephelometric Turbidity Units
=C Degrees Cefsius mS/cm  Milisiemens per centimeter PVC Polyvinyl chloride
ft ° feet ms! mean sea-level - - s Standard units .
gpm  Gallons per minute N/A Not Applicable umhos/cm Micromhos per centimeter

Miligrams per liter NR Not Recorded voc Volatile Organic Compounds

mot



ARCADIS GERAGHTY & MILLER
Water Sampling Log

Project No. Nﬂo&lWDﬂDé G0 page 1 of

Project Y - b.QMMl_
Site Location  { ?NPV%E N ! Date | 2- (&-O&
Site/Well No. Bpl)(,b" (- \ Replicate No. ﬁ ISP I/L/é ob Code No.
Weather O L(:'M t\ So Sampling Time: Begin End
Evacuation Data _ Field Parameters f‘ | Lo | 33
Measuring Point Tb - Color C o2 S
MP Elevation (ft) Odor AWy
T4
Land Surface Elevation (ft) Appearance . Q/‘léw
Sounded Well Depth (ft bmp) 24 | pH (s.10) 6B st | By (
Depth to (ft bmp) l ; ‘ ‘i Conductivity
{nS/cm)
Water-Level Flevation (ft) — (upmhos/cm) )Ot(.)/ less] 686 I,DKﬂ
Water Colurmn in Well (ft) 17 Turbidity (NTU) A3
Casing Diameter/Type o ( ) .b}‘) Temperature °C) 153 |13.L 1 3-% 123
Gallons in Well 4 b Dissobed.Ougemtmgt) | 2268\ 72,75 \ 2853
. ¢ D LAy
Gallons Pumped/Bailed l L[ 0 Salinity (%)
Prior to Sampling
Sampling Method 3 21274 W’V’V(
Sample Pump Intake
Setting (ft bmp) Remarks -
Purge Time begin end t (941 (L?t 6LI X ‘/-?m i ] /0&/
Pumping Rate (gpm)
Evacuation Method
Constituents Sampled Container Description Number Preservative
2O
Qe o —
Sampling Personnel é - WD ISR
Well Casing Volumes
Gal./Ft. 1-¥%" =0.06 2" =0.16 3° = 037 4" =0.65
1-¥:" =0.09 2-%:" =0.26 3-2" = 0.50 6" =147
bmp  below measuring point m! mililiter NTU Nephelometric Turbidity Units
=C Degrees Celsius mS/cm  Milisiemens per centimeter pPVC Polyvinyl chloride
*t feet - mslh- mean sea-level s.u. . Standard units
gpm  Gallons per minute N/A Not Applicable umbhos/am Micromhos per centimeter
smg  Miligrams per liter NR Not Recorded voC Volatile Organic Compounds



ARCADIS GERAGHTY & MILLER

Water Sampling Log
Project N W&P 6@%@ Project No. {\\\411) |V OUcls. OOD2 Page 1 of
Site Location @ﬁﬁﬂﬂbb{ pate [/ 2-606
Site/Well No. &PO(A) e l -2/ Replicate No. Code No.
Weather C,LLM (“f@ 0 Sampling Time: Begin End
Evacuation Data Field Parameters 1 | | v | 2w 3 J
Measuring Point Color Ce Lo &S
MP Elevation (ft) Odor A
Land Surface Elevation (ft) B Appearance QA
= ,
Sounderh (ft bmp) 3228 pH (s.u) &1 @515, 101 4.9/
Depth to“Water (ft bmp) ﬂ’ L! Conductivity
{(mSfemy
Water-Level Elevation (ft) (mhosiem) 4%, 9 |73t 1320|453
Water Column in Well (ft) Y ( R Turbidity (NTU) 11
Casing Diameter/Type / 0 b5 \ ‘-[ i Temperature (°C) / Z 7 / :)), 2__- [Zl ({ rz_‘ PR
A\ P
Gallons in Wel 2b .63 Dissolved Oxygen (mgA)
Gallons Pumped/Bailed K3 salinity (%) 2751302y ot 150,
Prior to Sampling \‘m 3
Sampling Method WEW v oLpmE
Sample Pump Intake
Setting (ft bmp) Remarks
: il
Purge Time begin end 2"1“‘/" Z’X‘( 3 x, Y3 £SD=_{ E)
Pumping Rate (gpm)
Evacuation Method
Constituents Sampled Container Description Number Preservative
Sampling Personnel
Well Casing Volumes
Gal./Ft. 1-%" =0.06 2" =0.16 3° = 037 4" =0.65
1-%:" =0.09 2-%2" =0.26 3-%2" = 0.50 6" =147
bmp below measuring point ml mililiter ~NTU Nephelometric Turbidity Units
“C Degrees Celsius mS/cm  Milisiermens per centimeter PVC Polyvinyl chloride
ft - feet -msl mean sea-level s.u. . Standard units
gpm  Gaflons per minute N/A Not Applicable umhos/cm  Micromhos per centimeter
NR Not Recorded vac Volatile Organic Compounds

Miligrams per liter

moL



ARCADIS GERAGHTY & MILLER
Water Sampling Log

mmMMﬁd Project No. iUt‘ m@ﬁmm?age 1 of

Project

Site Location Date (2 7'0(5
Site/Well No. jp DD ~ \’3 Replicate No. Code No.
Weather ( ;] %A Sampling Time: Begin Do Z l ~30
Evacuation Data Field Parameters :Z 1V v | >d
Measuring Point TDL/ Color C) LUFRS
MP Elevation (ft) —_— Odor NS~
Land Surface Elevation (ft) e Appearance _ O LERA
Soundeg Well Depth (ft bmp) 4| pH (s.u) kgl zi Y{ iﬁl /‘74{72)
Depth to Water {1l bmp) v Conductivity
(mSterm)-
Water-Leve! Elevation (ft) - {pmhos/cm) '//0. 15T 6]\ ﬂQ'L ] (ﬁ
Water Column in Well (ft) ’—l f Turbidity (NTU)
Casing Diameter/Type Y n (0. G'S'\ Temperature °C) (54 ‘l, Lf |Z..‘{ 2.9
Gallons in Wel qx.1s Dissolved Oxygen (mgA)
3 D =1

Gallons Pumped/Bailed x mﬂ“w) 20,1d 32¢d TS5 32. S‘Y

Prior to Sampling j L{é,:L{

Sampling Method

Sample Pump Intake

Setting (ft bmp) Remarks Dm 30 ¢ 0
Purge Time end BYY_ 2010 x.4{343D "Z_S’P‘SL
Pumping Rate (gpm)
Evacuation Method
Constituents Sampled Container Description Number Preservative

€€ (b C
Sampling Personnel 6 (,._)
Well Casing Volumes
Gal./Ft. 1-%" =006 2" =0.16 3" = 037 4" = 0.65
1-%:" = 0.09 2-%2" =0.26 3-%" = 0.50 6" =147

bmp  below measuring point mi milifiter NTU Nephelometric Turbidity Units
°C Degrees Celsius mS/om  Milisiemens per centimeter PVC Polyvinyl chloride
t feet - - : ms! mean sea-level s, Standard units
gpm  Gallons per minute N/A Not Applicable umhos/cm Micromhos per centimeter

Mitigrams per liter NR Not Recorded vacC Volatile Organic Compounds

mel



ARCADIS GERAGHTY & MILLER

Miligrams per liter

mgt

Water Sampling Log
Project NORDPSP~ 608 MWt Project No. 5 0 (345 DY 6- B3P tUpage 1 of
Site Location )6 L')‘Tﬁ‘gd‘blr” A Date 10 -1
Site/Well No. %Ph ) - L{ - \ Replicate No. Code No.
Weather C(, M SO © Sampling Time: Begin ‘ z‘ o0 End
Evacuation Data Field Parameters [ tu | 20 "D\f
‘_(‘QLQ" )
Measuring Point 7—&- Color é{m Coept (/5
MP Elevation (ft) —_ Odor A(JBZS Vo o (,r‘
Land Surface Elevation (ft) M?W S cREPW Appearance {285 221 P
Sounded Well Depth (ftbmp) & 649l pH (5.0) SHISH 5.9 347
Depth to Water (ft bmp) 5073 £l Conductivity
(mSrerm)-
Water-Level Flevation (ft) ? ‘4 wmhosrem) 461 76:32 15719 | Tl
Water Columa in Well (ft) 144 alb) Turbidity (NTU)
Casing Diameter/Type 4 I’[ 0Ly, ) Z{ ) [&2 Temperature (°C) [ ‘[ '( / 772, 133571/ 7
4 \
Gallons in Well 5() \_l b Dlssol‘{ed Oxygen (mg/)
— s 2 [
Gallons Pumped/Bailed %0 + " 1.2 ~3(0 ilbon 2081 26.6512658\ 24,08
Prios to Sampling '
Sampling Method
Sample Pump Intake
Setting (ft bmp) Remarks
Purge Time begin end ‘ >S_L o 6'9 2"2/3'0 ‘[3(—02) z 25‘(
Pumping Rate (gpm)
Evacuation Method
Constituents Sampled Container Description Number Preservative
Sampling Personnel
Well Casing Volumes
Gal./Ft 1-%" =0.06 2" =0.16 3° =037 4" =0.65
1-%" =009 2-%2" =0.26 3-%" = 0.50 6" =147
bmp  belawmeasuring point ml mililiter NTY Nephelometric Turbidity Units
=C Degrees Celsius mS/cm  Milisiemens per centimeter PVC Polyvinyl chloride
Tt feet msl mean sea-level S.u. Standard units .
gpm  Gallons per minute N/A Not Applicable umhos/cm Micromhos per centimeter
NR Not Recorded voC Volatile Organic Compounds



ARCADIS GERAGHTY & MILLER
Water Sampling Log

MR’ 6 Lavm idn)

Project No. M’w _p'-IQ OfDE.OBD Upage 1 of

Project
Site Location B) EYWPReE W A pate |2 )-O&
Sites/well No. Bﬁ)u} - E{ /Q, Replicate No. (IS i maO Code No.
o . D ’ -
Weather { LL(IM gb Sampling Time: Begin l 143 End
Evacuation Data Field Parameters f o |2v | 34
Measuring Point oC Color Cowrcess
MP Elevation (ft) ~—— Odor ANy
Land Surface Elevation (ft) — Appearance _ le
Sounded Well Depth (ft bmp) ‘76"( pH (s.u) L{ Yo 56 { 4,‘-[3 /e
n
Depth to Water (ft bmp) ‘;bf) Cunductivi%
Water-Leve! Elevation (ft) - (pmhos/cm) 67 AL 1212 gé L 7@ &
Water Column in Well (ft) 2[9 f Turbidity (NTU)
Casing Diameter/Type Y / D. b-?\ Temperature (°C) /‘{_,(_ [3‘1 iE‘ o0 |/ 3« /
Gallons in Well it4. & {- Dissolved Oxygen (mg/) ‘
k e
Gallons Pumped/Bailed “, ol Gahn,rtr(%‘) 25,4 22¢s L %‘WI
Prior to Sampling %‘b (1 .
Sampling Method
Sample Pump Intake
Setting (ft bmp) Remarks 3 LWELL )OO oW
Purge Time begin end .
Fo I 19 ,
Pumping Rate (gpm) TS - S Oy & 20
Evacuation Method
Constituents Sampled Container Description Number Preservative
Sers- b«
Sampling Personnel w‘\’ G‘CLL) X
Well Casing Volumes
Gal./Ft 1-¥%4* =0.06 2°=0.16 3* = 037 4" =0.65
: 1-¥:* =0.09 2-%2"=0.26 3-%" = 0.50 6" =147
bmp  below measuring point ml milititer NTU Nephelometric Turbidity Units
=C Degrees Celsius mS/cm  Milisiemens per centimeter PVC Polyvinyl chloride
t  feet - msl ‘mean sea-level - s.u. Standard units
gpm  Gallons per minute N/A Not Applicable umhos/cm Micromhos per centimeter
NR Not Recorded vocC Volatile Organic Compounds

Miltigrams per liter

mol



ARCADIS GERAGHTY & MILLER
Water Sampling Log
~ bQ(PW Ko Project No. N‘*LDOl?Lﬁ -AYdb M’Z{ge 1 of

Project
Site Location @mﬁf%é‘ /‘Lﬂ{ Date [ 2‘? Db
Site/Well No. BPow - 3-{ Replicate No. Code No.
Weather DW | q g Sampling Time: Begin End
Evacuation Data Field Parameters I LV 20 (3 (_)
Measuring Point CTD C Color
MP Elevation (ft) - Odor
Land Surface Elevation (ft) - Appearance
Sounded Well Depth (ft bmp) 51k pH (s.u.) 524 |4U YU
Depth to Water (ft bmp) L/{ "I Conductivity
! (mStemy
Water-Level Elevation (ft) - mhosrem) 702.2_ 173 | /o/]
Water Column in Well (ft) 1) Turbidity (NTU)
Casing Diameter/Type LJ “ [ b.(S \ Temperature (°C) IZ 7 [3.0V2,7
/
Gallons in Well (o b« % Dissolved Oxygen (mg/)
2 ; 3
Gallons Pumped/Bailed , ¢ Salinity (%) 24  Boie] 3029
Prior to Sampling L4 ? . 4
Sampling Method
Sample Pump Intake ’
Setting (ft bmp) Remarks W
Purge Time begin end

Y-24y. 93 80 - 220PLE

Pumping Rate (gpm)

Evacuation Method

Constituents Sampled Container Description Number Preservative
St 0o
Sampling Personnel b .
Well Casing Volumes
Gal./Ft. 1-¥a" = 0.06 2" =0.16 3" = 0.37 4" =0.65
1-%:* =0.09 2-%2" =0.26 3-%" = 0.50 6" =147
bmp  below measuring point ml mililiter NTU Nephelometric Turbidity Units
=C Degrees Celsius mS/cm  Milisiemens per centimeter PVC Polyvinyl chloride
it feet - ) : msl - mean sea-level - s.u. Standard units
gpm  Gallons per minute N/A Not Applicable umhos/cm Micromhos per centimeter

gl Miligrams per liter NR Not Recorded YOC Volatile Organic Compounds



ARCADIS GERAGHTY & MILLER
Water Sampling Log

Project NDW 6 m,ﬁfw Project No. AJ' 7 013 Wﬁfo( UOWhage 1 of
Site Location MM Ao & pid Date
M

Site/Well No. fﬁo(.t) 3—’7/ Replicate No. Code No.
Weather C‘LW 2.0 o Sampling Time: Begin t 2;00 End
Evacuation Data | Field Parameters { \ |d ‘Z\S Z N
Measuring Point ﬂ O - Color
MP Elevation (ft) ’— Odor m %
Land Surface Elevation (ft) Appearance »
Sounded Well Depth (ft bmp) z"'/;7 pH (s.u) l/,é’ ¢ 15/2, ‘\kﬂz XK 7
Depth to Water (ft bmp) 3 Conductivity

ep S0
Water-Level Elevation (ft) — (pmhos/cm) 67[ ,"/ | 2?,( A8 /Jb " .
Water Column in Well (ft) A / L{ (’I - Turbidity (NTU)
Casing Diameter/Type 4 ( O b T’) Temperature (°C) / BJ‘f 1 1A

> 4
Gallons in Well Q 27 ‘c) Qi ived Oxygen (mg/l)
¥ 5 ;ﬁ&‘fm 259 1| 2eq2d2v s e

Gallons Pumped/Bailed

Prior to Sampling Zri [8)
Sampling Method
Sample Pump Intake
Setting (ft bmp) Remarks
Purge Time begin { 24’,05 end D3 -25 ¢ 345D s LDHPST
Pumping Rate (gpm)
Evacuation Method
Constituents Sampled Container Description Number Preservative
SEE opC
Sampling Personnel G;LO\
Well Casing Volumes
Gal./Ft. 1-%" =0.06 2°=0.16 3" = 037 4" =0.65
1-¥%2" =0.09 2-%2" =0.26 3-%2" = 0.50 6" =1.47
bmp  betow measuring point ml mililiter NTU Nephelometric Turbidity Units
=C Degrees Celsius _ m%mm  Milisiemens per centimeter PVC Polyvinyl chloride
ft  feet - o : ms! mean sea-level - s.uU. .Standard units
gpm  Gallons per minute N/A Not Applicable umhos/cm  Micromhos per centimeter

mgL  Miligrams per liter NR Not Recorded vac Volatile Organic Compounds
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B A T o G G I i IR o B ot I A e HENE e B S B
ﬁ ARCADIS Laboratory Task Order No/PO.No._ CHAIN-OF-CUSTODY RECORD rage of
Project Number/Name_ N"l‘ O0RMYE 0MDb. co 652 [~ ANALYSIS / METHOD / SIZE |/
Project Location EETHFREE nyd. X’
Laboratory, 5@).)&7}““ TZ?M .i(’f?f?ﬂk) 53 G ﬁj
Project Manager ___ VDXL (v e Y oo
Sampler(s)/Affiliation é“ (A‘) .i\\ Qb
Date/Time O\Q Q .
Sample ID/Location Matrix  Sampled Lab ID » ““Remarks Total
em-v 2Sn-L| &~ |]) }-70[ 54 2 ) B i A Z
En-33p52 It-2500 cF T

ReP- 1l 20k H-2FE 2 | . .
TR-)1-2506 | N | 4[-2506 L | # > Fd

Lo

6Mm-7502 | & 12106 K, Z
TR-\Z106 |-71-06 r . ra
_ ==

PLeAbt abvE  |GM-750-2 9wl TR /- 27 D frée |
WERE SAdmPn o /(12706 FrERes | VOTT  Shoap
Hohoos]  7IME |

JOURE L e

Sample Matrix: L = Liﬁd; S = Solid; A = Air . . Toral No.ggnBtca,meerS; /6

2L 4 o o - . . VY
Relinquished by: Pada § Organization:ﬂ/z(“'f"ii»’ 2 Date ,/,/Jé A Time— | Seal Intact?
Received by: ,/ Organization: wkDatéWlh/  /  Time—  |Yes No N/A
Relinquished by: Organization: Date { L Tme_____ | Seal Intact?
Received by: Organization: Date L L Time — | Yes No N/A

Special Instructions/Remarks:

(CEYOST D MNE) RS /' EZ0¢

X DlAse D8 € IS SQul {80 B M3 ffnse OIYOC SGrtl
Delivery Method: [In Person HiCommon Carrier e -t/ O Lab Courier OOther

SPECIFY SPECIFY

“

AG 05-12/01
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A — A B T o o N
#d ARCADIS Laboratory Task Order No/PO. No(Y_J= Z= CHAIN-OF-CUSTODY RECORD Page ___ of
Project Number/Name OYDA-2DODL | | ANALYSIS / METHOD / SIZE |
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