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1.0 INTRODUCTION

Tetra Tech NUS, Inc. (TtNUS) has prepared this summary report for the Navy Exchange (NEX) Service
Station Site located at the Naval Air Station (NAS) in Brunswick, Maine (Figures 1-1 and 1-2). This report
was prepared for the United States Navy (Navy) Engineering Field Activity Northeast Naval Facilities
Engineering Command under Contract Number N62472-03-D-0057, Contract Task Order 014. The
purpose of this report is to summarize the results of the Round 2 field and sampling activities completed
during October 2005. The field activities were performed in accordance with the Final Work Plan for
Denitrification-Based Biodegradation Pilot Test (TtNUS, November 2004).

1.1 PILOT TEST OBJECTIVE

The objective of the pilot test is to assess the effectiveness of the Geovation Technologies, Inc.’s
(Geovation) Denitrification-Based Biodegradation (DBB) process to mitigate sorbed-phase petroleum
hydrocarbon contamination in the vicinity of the NEX Service Station. This assessment will be based on
whether the site-specific remedial goal of 500 mg/Kg of gasoline range organics (GRO) can be achieved

in the saturated soil using the DBB process.

1.2 DENITRIFICATION-BASED BIODEGRADATION PROCESS

Geovation’'s DBB process involves the application of N-Blend, a proprietary, nitrate-based electron
acceptor reagent, into saturated subsurface soils contaminated with gasoline-related petroleum
hydrocarbons. The N-Blend reagent stimulates the growth of naturally-occurring denitrification microbes,

thereby increasing the rate of biodegradation of the gasoline-related petroleum hydrocarbons.

13 PILOT TEST PROGRAM

The pilot test consists of performing baseline monitoring, treating a portion of the residual source area by
applying Geovation's N-Blend reagent into selected monitoring wells and mini-wells, performing periodic
sampling and analysis, and evaluating the data to assess the DBB process effectiveness. Geovation was
subcontracted by TtNUS to perform the baseline monitoring of biogeochemical conditions and molecular
analysis, perform additions of the N-Blend reagent into the mini-wells, and assess the status of microbial
activity during the pilot test. TtNUS is performing baseline and periodic soil and groundwater sampling to
determine whether the 500 mg/Kg GRO treatment goal can be attained through in-situ anaerobic

biodegradation using the native microbes present in the pilot test area.
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The area being treated for the pilot study is depicted in Figure 1-2. This area is bounded approximately by
Burbank Avenue to the north and by the northwestern corner of Building 27 to the south. The test area
footprint corresponds to the lower half of one of the two residual source areas delineated during the 2003

investigation.

Because the pilot test involves the stimulation of naturally-occurring microbes in the test area, the growth
of the microbiological population is expected to increase gradually, and biodegradation is expected to
occur over a period of 12 to 18 months after the initial application of N-Blend. Ten major applications
supplemented by four minor additions of N-Blend were planned over an approximate 12-month period to
foster the growth of the denitrification microbes and to increase the degradation rate. The actual rates
and quantities of reagent added vary from event to event based on field conditions and measurements.
The additions are expected to occur over an 18-month period due to low water table conditions
encountered during the summer of 2005, which prolonged the reagent addition schedule. Geovation
periodically monitors various field conditions and determine the application quantities for each event. Prior
to the Round 2 sampling event, the nitrate reagent was applied in October, November, and December
2004, and during January, April, June, July, August, and September of 2005. Sub-freezing conditions
during March 2005 prevented applications of N-Blend. Because microbial communities develop
(reproduce) gradually, application of nutrients over an extended period allows the applied nitrate to be

utilized by the microbes rather than migrating out of the pilot test area.

Based on the delineation of contaminant extent, N-Blend was dispersed into some of the 17 addition wells
(DB-01 to DB-17) installed in September 2004, three existing air sparging wells (AS-6, AS-7, and AS-8),
various existing monitoring wells, two mini-wells (DB19 and DB-19) installed during March 2005, and
several monitoring wells located upgradient of the pilot test area to distribute the reagent into the test

portion of the residual source area.

Baseline and periodic sampling of soil and groundwater, as proposed in the Final Work Plan for

Denitrification-Based Biodegradation Pilot Test (TtNUS, 2004), have been performed to evaluate the

progress of the biodegradation. The three periodic sampling events were planned for an 18-month period,
with each periodic event occurring approximately 6 months apart. Results of the 2004 baseline and the
first (March 2005) periodic sampling events are presented in Section 1.5 and 1.6, respectively. The
Round 2 (October 2005) soil and groundwater sampling results are presented in this summary report.
Results of each periodic event are compared with the baseline sampling results to assess the pilot test

progress. Because of the modified schedule, Round 3 sampling is planned for July 2006.
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1.4 2003 SITE ENVIRONMENTAL CONDITIONS AND STATUS

As a result of past releases of gasoline from corroded fuel lines and the bulk storage of petroleum
products associated with the NEX Service Station, soil and groundwater underlying the area spanned by

the NEX Service Station and Building 27 were contaminated by petroleum hydrocarbons, specifically the

gasoline range organics (GROs). As presented in the Corrective Action Plan (EA, 2003), two areas of
residual GRO contamination remained in subsurface soil along with two plumes of contaminated
groundwater. The areas of GRO-contaminated groundwater (dissolved phase) and soil (sorbed phase)

delineated in 2003 are depicted in Figures 1-3 and 1-4, respectively.

Previous efforts to remove petroleum hydrocarbon contaminated soil included: excavation and removal of
440 tons of petroleum product-contaminated soil in 1992; soil vapor extraction/air sparging (SVE/AS)
treatment implemented from 1993 through 2003; and a limited in-situ chemical oxidation (ISCO) pilot test
performed during 2002. While SVE/AS had been effective in removing some of the petroleum
hydrocarbons from subsurface soil, it was ineffective in addressing the sorbed-phase mass present in the
saturated overburden materials present in the area between the NEX Service Station and Building 27.
Application of ISCO resulted in the unwanted partial mobilization of sorbed-phase GRO and did not

appear to decrease the petroleum hydrocarbons in the saturated soil.

A limited baseline biodegradation evaluation was performed in June 2003 to assess site-specific
biogeochemical conditions. The results of the study indicated that anaerobic and reducing conditions
were dominant within the plume, that microbial populations were discernable in the source areas, and that
the presence of ammonium indicated that anaerobic processes via denitrification were occurring. These
conditions favored the anaerobic degradation of the petroleum hydrocarbons through the denitrification

process. As a result, denitrification-based biodegradation was evaluated in the Focused Feasibility Study

(EA 2004) and presented in the Corrective Action Plan (EA 2004) as the recommended remedial action.

With the acceptance of the Corrective Action Plan by the Maine Department of Environmental Protection

(MADEP), Navy designed the pilot test program to evaluate the effectiveness of the denitrification-based

biodegradation of gasoline petroleum hydrocarbons.

15 2004 BASELINE ENVIRONMENTAL CONDITIONS

In preparation for the initiation of the in-situ biodegradation pilot test, baseline sampling and chemical

analysis of groundwater and soil samples were completed during August and September 2004. Results of

the baseline GRO concentrations in groundwater and soil are presented in the Baseline Summary Report

for Denitrification-Based Biodegradation Pilot Test (TtNUS, 2005). Interpreted distributions of baseline
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groundwater GRO, groundwater BTEX (benzene, toluene, ethylbenzene, and xylenes), and soil GRO

extent are depicted in Figures 1-5 through 1-7, respectively.

Comparison of the baseline 2004 (Figure 1-5) and 2003 (Figure 1-3) GRO groundwater results indicated
that the delineated extents of the GRO plume were comparable during the two sampling events.
Dissolved-phase GRO concentrations of up to 28 mg/L were detected in the pilot test area during the
baseline event. The 2004 data indicated that only low concentrations of methyl tert-butyl ether (MTBE)

were detected in a few samples. MTBE did not appear to be a significant contaminant.

However, the interpreted extent of GRO-contaminated soil (exceeding 500 mg/Kg) appeared to be greater
in the 2003 delineation (Figure 1-4) than in the baseline 2004 delineation (Figure 1-7). It is likely that
heterogeneity in the soil stratigraphy and in the distribution of petroleum hydrocarbons account for some of

the disparity.

To assess the types of organic compounds present in the petroleum hydrocarbons, four soil samples from
the 2004 baseline sampling event were analyzed using the Massachusetts volatile petroleum hydrocarbon
(VPH) method, which provided for the analysis of aromatics in the C9 - C10 range and aliphatics in the C5
- C8 and C9 - C12 ranges. Also, the VPH method provides identification of specific aromatic compounds
(benzene, ethylbenzene, naphthalene, toluene, mé&p-xylenes, and o-xylene) and MTBE. Based on the
utility of the information provided for aromatic and aliphatic petroleum hydrocarbons, the VPH analytical

method was recommended for use during the subsequent periodic sampling events.

A set of existing monitoring wells in the pilot test area were sampled during August 2004 and the samples
provided to Geovation for biogeochemical and microbiological analysis to evaluate the status of the
microbial populations in the pilot test area and assess whether bioaugmentation was needed support the

pilot study. The evaluations are presented in the Baseline Microbiological and Biogeochemical

Assessment Letter Report (Geovation, 2004).

Based on the microbiological data, Geovation concluded that there was an abundance of anaerobic
microorganisms present in the pilot test area using epi-fluorescent light microscopy. Genetic sequencing
using denaturing gradient gel electrophoresis (DGGE) analysis identified a diverse consortia of microbes
(bacteria, fungi, and archaea), and the presence of denitrifyers and hydrocarbon-degrading bacteria and
fungi. Further, the polymerase chain reaction (PCR) analysis identified the presence of the benzyl
succinate synthase (BssA) gene, which is associated with anaerobic, aromatic-hydrocarbon degrading
bacteria. The data, taken as a whole, indicated the presence of an abundant microbial community

capable of denitrification and degradation of aromatic hydrocarbons.
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The geochemical data indicated that favorable anaerobic and reducing conditions existed in the plume
and that the distribution of nitrogen species (nitrate, nitrite, and ammonium) and phosphates indicated

ongoing denitrification.
Because of the abundance of the microbial population at the pilot test site and the already favorable
anaerobic conditions, Geovation concluded that bioaugmentation (addition of microbes) was not required
to support the pilot test.

1.6 ROUND 1 ENVIRONMENTAL CONDITIONS

The first periodic sampling event (Round 1) was completed during March 2005, and the results are
presented in the Round 1 Summary Report (TtNUS, 2005). Round 1 represented conditions

approximately 5 months after the initiation of N-Blend additions during October 2004. Selected boring
locations and depth intervals were targeted for the Round 1 sampling to provide comparison with the 2004
baseline results. Monitoring wells were selected for sampling to provide a representative distribution in the
plume. The interpreted extent of groundwater GRO and the distributions of VPH aromatics and VPH
aliphatics are depicted in Figures 1-8 through 1-10, respectively. The interpreted extent of soil GRO and
the distribution of VPH aromatics and VPH aliphatics are depicted in Figures 1-11 through 1-13,

respectively. Based on the Round 1 sampling program, the following conclusions were reached:

Groundwater Contamination

e The extent of the interpreted GRO plumes during the baseline (2004) and Round 1 (March 2005)
sampling events were approximately the same. Groundwater GRO concentrations were generally

comparable as well.

e The baseline and Round 1 plume extents and concentrations were also comparable to those

observed previously during 2003 (post in-situ chemical oxidation pilot test).

e Based on available Round 1 data, there did not appear to be discernible changes in GRO
concentrations that could be attributable to the denitrification-based biodegradation. However,
stimulation of microbial population growth and increasing the biodegradation processes would

require time because this is a biological system and growth is non-linear.

e The sum of VPH aromatic concentrations was approximately twice as high as the sum of VPH
aliphatics. These results indicated that the aromatic hydrocarbons were predominant in the

dissolved phase.
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e The primary contributors to the total VPH aromatic in groundwater consisted of xylenes (total),
toluene, and ethylbenzene. Benzene, which is a carcinogenic compound, was not detected in any

sample. MTBE was only detected at low concentration in one sample.

Soil Contamination

e The interpreted extent of GRO-contaminated saturated soil in Round 1 (March 2005) appeared to
be comparable to the interpreted baseline extent (2004). Both interpreted extents of
contamination exceeding the 500 mg/Kg clean-up goal were smaller than the previously identified
extent in 2003.

e The areal extent of the GRO contamination exceeding the site-specific 500 mg/Kg GRO cleanup
goal was limited to the area bounded approximately by DB-18, DB-05, DB-15, and DP-9.

e The sum of VPH aromatic concentrations was generally equal to the sum of aliphatic
concentrations for highly-contaminated soil samples, indicating that the saturated soil within the

pilot test area appeared to be contaminated almost equally by aromatics and aliphatics.

e Neither benzene nor MTBE was detected in any of the Round 1 soil samples.

e For soil samples with elevated GRO or total VPH concentrations, the detected targeted aromatic
analytes (comprising ethylbenzene, naphthalene, toluene, xylenes) represent between 9 and 35
percent of the total aromatic hydrocarbon presence. These results indicate using only BTEX data

will provide an inaccurate assessment of aromatic petroleum hydrocarbons.

Microbial Population

By June 2005, Geovation had completed one dispersion test and six N-Blend addition events.
Geovation's approach was to gradually increase the nitrate doses for each successive application,
resulting in the increase of desirable microbial populations, and the efficient consumption of the nitrate
within the test area. Groundwater samples were collected and analyzed by Geovation for microbial and

geochemical parameters. Results of Geovation’'s evaluations are presented in the Microbiological and

Biogeochemical Assessment Progress Report (Geovation, October 2005), submitted previously under

separate cover, and are summarized below.

Using epi-fluorescent light microscopy, Geovation quantified the microbial populations and determined

that the microbial population in the vicinity of Line 1 had increased between the baseline event (August
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2004) and June 2005. Maximum cell count in the plume increased from 1.03 x 10" cells/mL to 4.74 x 10’

cells/mL.

Using denaturing gradient gel electrophoresis (DGGE) analysis, samples were analyzed to identify
bacterial, archaeal, and fungal DNA through gene sequencing. Results indicated that the microbial
community became less diverse over time in response to N-Blend treatment. Prior to nitrate applications,
the microbial consortia consisted of alpha-, beta-, gamma-, and delta- subdivisions of proteobacteria.
After treatment, beta-proteobacteria were found to be dominant. The DGGE analysis was supplemented
by real-time polymerase chain reaction (rtPCR) to identify the benzyl succinate synthase (BssA) gene,
which is affiliated with anaerobic, aromatic hydrocarbon degrading bacteria. The rtPCR determined that
there was an increase of three to four orders of magnitude in BssA gene copies relative to the baseline
measurements, indicating a substantial increase of microbes capable of anaerobic degradation of
aromatic hydrocarbons. The rtPCR also targeted two genes (nirS and nirK) associated with respiratory
nitrate reduction. The rtPCR identified an approximate five-fold increase in total nirS and nirkK between the
baseline and April 2005.

Key nitrogen species (nitrate, nitrite, and ammonium) and phosphate species (orthophosphate, complex
phosphate) indicated good dispersion of the N-Blend reagent throughout the test area. Increases in nitrite
and decreases in ammonium concentrations indicated robust denitrification activity.

With the microbiological and geochemical data taken as a whole, the results indicated that the microbial
population had increased, had become less diverse, and was dominated by bacteria capable of anaerobic
denitrification.

1.7 MODIFICATIONS TO THE PLANNED SCOPE

While the majority of field activities were completed in accordance with the Final Work Plan for

Denitrification-Based Biodegradation Pilot Test (TtNUS, November 2004), modifications to the planned

activities were required in response to changes in investigation conditions.

VPH Analysis — The Work Plan specified GRO analysis of soil and groundwater samples. Based on
previous communications with the MEDEP, analysis for Volatile Petroleum Hydrocarbons (VPH) for four
samples was added to the baseline event. Because of the utility of the information provided (aromatics,
aliphatics and targeted compounds), VPH was retained for future sampling events. During Round 1,
paired GRO and VPH analysis were performed, with good correlation of the results. Also, the VPH

analysis allowed for a more detailed evaluation of the types of hydrocarbons that may be degraded by the
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denitrification process. Paired GRO and VPH analysis was selected for both the Round 2 and Round 3

sampling events.

The Massachusetts VPH Method 04-1 (May 2004, rev. 1.1) provides for the identification of ranges of
aromatic and aliphatic hydrocarbons, targeted analytes (benzene, ethylbenzene, naphthalene, toluene,
m&p-xylenes, and o-xylene) and MTBE. The VPH method provides characterization of hydrocarbon

ranges while the GRO method provides a total value for all organic compounds within the gasoline range.

Nitrate and Nitrite Analysis - Groundwater samples were originally planned for analysis of ammonium (a

biodegradation waste product), as evidence of microbial activity. Upon further discussion between
Geovation and TtNUS, it was determined that nitrate and nitrite analysis would be more useful to
Geovation during the periodic sampling events to evaluate aquifer conditions. The MEDEP was notified of
the proposed change in chemical analysis, and concurrence was provided for the modification (per
electronic mail of March 16, 2005).

Nitrate Reagent Applications — As proposed in the Work Plan, it was intended that some of the mini-wells

would not be used for reagent addition. These locations would be useful in assessing whether the
denitrification process could expand beyond the immediate vicinity of the application wells. However, as
the pilot test progressed, it was necessary to use all the mini-wells to apply the N-Blend reagent at one
time or another. Therefore, it may be necessary to advance new borings during Round 3 to evaluate the

pilot test biodegradation effectiveness in areas that were not subject to direct applications of reagent.

Another refinement of the reagent application was required. Because of the relatively high groundwater
velocities and the need to minimize offsite migration of the nitrate reagent, Geovation determined that
application of reagent into the upgradient portion of the GRO plume would provide a longer retention time
of nitrates in the Line 1 mini-wells, where the highest GRO concentrations occurred. An added benefit
from the action is that some of the petroleum hydrocarbons upgradient of the pilot test area will also be

treated as part this program.
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2.0 FIELD INVESTIGATION ACTIVITIES

Summaries of the field activities completed as part of the Round 2 sampling event are included in this

Section. All field activities were completed in accordance with the Final Work Plan for Denitrification-

Based Biodegradation Pilot Test (TtNUS, November 2004), with the exception of changes noted in
Section 1.7.

21 GROUNDWATER SAMPLING

Groundwater samples were collected from 12 existing monitoring and mini-wells (MW-DP09, MW-DP13,
MW-DBO01, MW-DB04, MW-DB07, MW-DB10, MW-DB11, MW-DB14, SDP-5, and MW-300 through MW -
302) and one new well (DB-18) from October 17 to 19, 2005. Table 2-1 presents the water levels and
elevations in the wells samples. The field measurement of water quality parameters are presented in
table 2-2. Table 2-3 presents the sample summary, which lists the samples collected and the analyses
performed. The sample log sheets are presented in Appendix A. Table 2-4 presents the well construction

summary for wells installed in the pilot test area and the vicinity of the NEX Service Station.

All wells were sampled following the EPA Region 1 procedure, Low Stress (low flow) Purging and

Sampling Procedure for the Collection of Groundwater Samples from Monitoring Wells (EPA SOP No. GW

001), as summarized below:

e Peristaltic pumps and dedicated %-inch inner diameter [I.D.] Teflon-lined tubing was used to

purge the wells.

e Wells were purged at flow rates between 100 and 400 mL/min to minimize drawdown. The

drawdown did not exceed 0.3 feet in any of the wells sampled.

e The water level, pumping rate, turbidity, DO, ORP, specific conductance, temperature, pH, and
any other relevant observations were recorded every 3 to 5 minutes. The groundwater parameters
were measured using a Horiba U-22 multi-parameter meter along with a separate turbidity meter.
Stabilization was considered to be achieved when three consecutive readings, taken at 3- to

5-minute intervals, were within the defined limits. The final readings are presented in Table 2-2.
e Groundwater samples were obtained from the sample tubing filled with water to the sample point

and free of air bubbles or air pockets to minimize changes in the water chemistry upon contact

with the atmosphere.
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A separate sample was collected for each analysis from each monitoring well. Groundwater samples
were submitted to Katahdin Analytical Services, Inc. (Katahdin) of Westbrook, Maine for 21-day
turnaround analysis of GRO (Maine HETL Method 4.2.17), VPH (MADEP Method 04-1.1), and
nitrate/nitrite (EPA Method 353.2). Katahdin is approved by the State of Maine for GRO analysis. Quality
assurance/quality control (QA/QC) samples were also collected including field duplicates, rinsate blanks,

trip blanks, and laboratory QC samples.

Water level measurements for the wells sampled were converted into elevations and a water table surface
map was prepared, as depicted in Figure 2-1. This interpretation is limited by the number of wells

sampled.

Table 2-2 presents the summary of field groundwater quality parameters measured prior to the sampling
of the wells. Inspection of the table indicates that the dissolved oxygen levels were relatively low (0.4 to
4.7 mg/L, averaging 1.3 mg/L). The oxidation-reduction potential ranged from 145 mV to -112 mV,
indicating reducing conditions. These geochemical measurements are consistent with anaerobic and

reducing conditions, which favor denitrifying biodegradation processes.

2.2 SOIL SAMPLING

For Round 2, soil samples were collected from the same borehole locations and depth intervals sampled
during the Round 1 event. The soil samples were collected within 1 foot south of 13 soil borings (MW-
DBO01, MW-DB03, MW-DB05, MW-DB08, MW-DB09, MW-DB10, MW-DB12, MW-DB13, MW-DB15, MW -
DB17, and MW-300 through MW-302). Previously, during Round 1, soil samples were collected within 1
foot southeast of the selected borings. This approach allowed for collection of undisturbed soil samples

that would be representative of subsurface conditions at each borehole location.

Appendix B presents the soil boring logs. For these borings, soil samples were logged from the same
intervals identified in the Round 1 sampling event. Soil samples were collected using a 1.5-inch I.D.

sampler with a 4-foot disposable plastic liner sleeve. Refer to the Baseline Summary Report (TtNUS,

February 2005) for the complete soil profiles for these borings.

During the baseline and Round 1 event (for DB-18 and DB-19, only), the TtNUS field geologist determined
sample collection depths based on the highest concentration of organic vapors as determined by the
photoionization detector (PID) readings, or from portions showing visual or olfactory evidence of petroleum

hydrocarbon contamination.

Table 2-3 presents the sample summary, which lists the soil samples collected and the analyses

performed.
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Yarmouth Environmental Services, Inc. (YES) of Yarmouth, Maine, the TtNUS drilling subcontractor, used
a direct-push technology (DPT) rig to advance sleeved samplers into the subsurface. YES retrieved the
sleeved samplers, sliced open the acetate sleeves containing the soil cores, and provided the opened
samplers to TtNUS. Soil samples were then collected by TtNUS personnel in accordance with TtNUS
Standard Operating Procedure (SOP) SA-1.3 as described below. The TtNUS field geologist

representative performed the following activities during soil sampling:

o |dentified the sample depth interval and collected soils for laboratory analyses.

e Screened each soil sample using a PID.

e Determined the amount of soil sloughed in the top of the sampler.

e Recorded observations for the intervals sampled including: the depth of change in each stratum
and any other pertinent visual observations (i.e., discoloration, odors, residual product).

e Decontaminated TtNUS soil sampling equipment prior to each use.

Two sample containers were filled for each sampling location for both GRO and VPH analysis. In order to

limit variability between the VPH and GRO analyses due to heterogeneities inherent in soil and between

different sub-samples, the analytical laboratory was instructed to use the same sample aliquot for both

GRO and VPH analyses. The soil sampling methodology is presented below:

e A pre-tare weighted 40-mL amber VOA vial containing 10 mL of methanol was labeled with the
sample location number.

e A grab soil core (about 10 g) was collected with a 10-mL pre-cut syringe. The soil sample was
extruded into the 40-mL VOC vial and immersed with 10 mL of methanol.

e The vial was capped and shaken to mix the preservative with the sample.

e The preserved sample was weighed and the value was recorded in the sample collection/

preservation log.

Samples were packed with ice and shipped to Katahdin Analytical at 4 degrees Celsius for chemical

analysis.

QA/QC samples were also collected as part of the soil investigation including field duplicates, rinsate
(equipment) blanks, laboratory QC samples, and trip blanks. All quality control samples were collected

according to the schedules outlined in the Work Plan.
All soil samples were identified in accordance with the sample location identification system presented in

the Work Plan. Soil samples were handled and delivered in accordance with the chain-of-custody

procedures detailed in the Work Plan. Required data were recorded on the boring logs, which were used
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as sample log sheets, including sample device used, sampling personnel, date and time of sample

collection, and analyses to be performed.
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3.0 SAMPLING RESULTS

The Round 2 soil and groundwater chemical analytical results are presented in this section.

3.1 GROUNDWATER

Table 3-1 presents the Round 2 groundwater analytical results, while Table 3-2 presents a chronological
summary of the baseline and periodic sampling data for trend analysis. The interpreted extent of dissolved
phase GRO, VPH aromatic hydrocarbons, and VPH aliphatic hydrocarbons in the pilot test area are
depicted in Figures 3-1, 3-2, and 3-3, respectively. (Note: concentrations in table 3-2 are presented in

units of pg/L while units of mg/L are used in Figures 3-1 through 3-3).

3.11 Round 2 Groundwater Contamination

GRO - Groundwater GRO concentrations (Figure 3-1) detected during October 2005 (Round 2) ranged
from non-detect (0.10 U pg/L) to 43,000 pg/L (at DB-14). The highest GRO concentrations were detected

in the area encompassed approximately between DB-01 and DB-14.

VPH — Total VPH (as sum of aliphatics and aromatics) concentrations are generally in good correlation
with the corresponding GRO concentrations, with the exception of DB-01 (20,000 pg/L GRO vs 44,000
Mg/L total VPH).

The VPH analytical results were evaluated separately as aromatic and aliphatic hydrocarbons. The
purpose of this division is to allow for tracking and evaluation of potential preferential biodegradation
effects during the remainder of the pilot test. Changes in VPH aromatics or VPH aliphatics over time may

provide insight into the types of petroleum hydrocarbons that can be degraded by the denitrifying bacteria.
The VPH aromatic hydrocarbon concentrations consist of the sum of the C9 — C10 aromatic hydrocarbons
and the targeted aromatic analytes (including benzene, ethylbenzene, naphthalene, toluene, m&p-xylenes,
and o-xylene). VPH aliphatic concentrations consist of the sum of the C5 - C8 and the C9 — C12 range
concentrations.

Based on the Round 2 analytical results, the following may be inferred:

e In general, the highest total VPH contamination in groundwater appears to occur in the vicinity
between DB-01 and DB-14, which is within the pilot test area.
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e The sum of VPH aromatics ranged from non-detect (100 U ug/L) to 29,100 ug/L (DB-14). The
interpreted extent of the VPH aromatics is similar to that of the GRO, and extends from the three

storage tanks to the vicinity of MW-301 (Figure 3-2).

e The sum of VPH aliphatics ranged from non-detect (100 U pg/L) to 19,700 pg/L (DB-14). The
interpreted extent of the VPH aliphatics is similar to the GRO footprint (Figure 3-3).

e In a number of the samples with detectable petroleum hydrocarbons, the sum of VPH aromatic
concentrations were approximately 60 percent higher than sum of VPH aliphatics. These results

indicate that the aromatic hydrocarbons are predominant in the dissolved phase.

e For some samples (where the sum of aromatics exceeded 7,000 pg/L), the primary contributors

consisted of total xylenes, ethylbenzene, and toluene.

e Neither benzene nor MTBE was detected in any of the Round 2 groundwater samples.

Nitrates/Nitrites — These results, presented in Table 3-1, were provided to Geovation to determine the

status of these parameters so that appropriate nitrate reagent doses could be estimated for future

additions.

3.1.2 Groundwater Trend Analysis

Trends in the GRO, VPH aromatic, and VPH aliphatic concentrations are presented in the following
narrative. Table 3-2 presents the summary of groundwater GRO and VPH results for the baseline and
periodic events. Figures 3-1 through 3-3 depict the interpreted extent of Round 2 GRO, VPH aromatics,
and VPH aliphatics. Figures 3-4 through 3-6 depict trends for these three parameters for specific

monitoring wells.

Summary statistics for the groundwater results (Table 3-2) were used to prepare the “box plots”
(Figure 3-7) for concentrations from the baseline event (August 2004) through Round 2 (October 2005).
Non-detect values were set equal to O for calculation of the statistics. Box plots are used to provide
graphical summaries of data including the minimum, first quartile (25th percentile), median (50th
percentile), third quartile (75th percentile), and maximum concentrations for the plume during each of the
monitoring events. The “box”, bracketed by the first and third quartiles, represents the middle 50 percent

of the data set.
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The baseline samples were obtained from existing monitoring wells installed before starting the pilot test.
Rounds 1 and 2 samples were obtained primarily from new mini-wells (DB-series) situated within the pilot

test area.

Evaluation of VPH results is only limited to Rounds 1 and 2 because this analytical method was only

included after the baseline event to supplement the GRO analysis.

GRO

The dissolved-phase GRO plume extent for Round 2 (Figure 3-1) was generally comparable in size with
the Round 1 (Figure 1-8) and baseline August 2004 (Figure 1-5) footprints, as represented by the 1000
pa/L (1 mg/L) concentration contour interval. However, within the plume, the interpreted 20,000 ug/L and
40,000 ug/L concentration contours were smaller during Round 2 than during the previous sampling
events. Decreases in GRO concentrations are evident at most monitoring well locations based on
comparison of Round 2 and Round 1 results (Table 3-2) and as graphically depicted in Figure 3-4. The
greatest decrease occurred at DB01; GRO declined from 45,000 ug/L to 20,000 ug/L. Increases in GRO,
although minor, were noted in several monitoring wells (DB14, MW-DP13, and MW-SDPQ5).

Review of the box plots, Figure 3-7, indicates that the median GRO concentration increased between the
baseline and Round 1, and then decreased between Rounds 1 and 2. The results indicate that

groundwater GRO concentrations in the plume have declined.
VPH Aromatics

The dissolved-phase VPH aromatic plume extent for Round 2 (Figure 3-2) was generally comparable in
size with the Round 1 footprint (Figure 1-9), as represented by the 1000 ug/L (1 mg/L) concentration
contour. However, within the plume, the interpreted 10,000 pg/L (10 mg/L) and 20,000 ug/L (20 mg/L)
concentration contours appeared to be smaller during Round 2 than during the previous sampling events.
Decreases in VPH aromatic concentrations are evident at most monitoring well locations based on
comparison of Round 2 and Round 1 results (Table 3-2) and as graphically depicted in Figure 3-5.
Increases in VPH aromatics, although minor, were noted in several monitoring wells (DB14, MW-DP13,
and MW-SDP05).

Review of the box plots, Figure 3-7, indicates that the median total VPH aromatic hydrocarbon
concentration decreased between Rounds 1 and 2. The size of the “box” (data between the 1* and 3"
guartiles) decreased as well, meaning that there was less spread in the data for the middle 50 percent of

the VPH aromatic concentrations. Both the 1% and 3™ quartiles for Round 2 were lower than in Round 1,
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indicating a downward trend in the data. These results indicate that groundwater VPH aromatic

concentrations in the plume have declined.

VPH Aliphatics

The dissolved-phase VPH aliphatic plume extent for Round 2 (Figure 3-3) was interpreted to be larger
than the Round 1 footprint (Figure 1-10), as represented by the 1000 pg/L (1 mg/L) concentration contour.
However, within the plume, the interpreted 10,000 ug/L (10 mg/L) concentration contour appeared to be
similar in size. Examination of Round 1 data revealed elevated detection limits for some non-detect
values (i.e., 5000 U pg/L at DB04, 2000 U pg/L at MW-300, and 10,000 U pg/L at MW-SDPO05), which
were higher than the detected concentrations for those wells in Round 2. The Round 1 footprint might
have been different if the detection limits had been lower and aliphatics were present at or above those

lower detection limits.

There were fewer reductions in VPH aliphatic concentrations between Rounds 1 and 2, based on the
review of Table 3-2 and as graphically depicted in Figure 3-6. VPH aliphatics appeared to have increased

at some wells locations.

Review of the box plots, Figure 3-7, indicates that the median VPH aliphatics hydrocarbon concentration
increased slightly between Rounds 1 and 2, in part reflecting more detected values in Round 2. The size
of the “box” (data between the 1% and 3" quartiles) decreased, indicating less spread for the middle
50 percent of the data. . As discussed above, the high detection limits in Round 1 may have prevented
the detection of aliphatics at some well locations. Had the detection limits been lower, the box plots
depictions would have been different. These results indicate that there have been some decreases in

groundwater VPH aliphatic concentrations, but not as many as for the VPH aromatics.
General

Evaluation of the data indicates that groundwater GRO concentrations have declined between Rounds 1
and 2, primarily the result of decreases in the VPH aromatic hydrocarbons. Although there have been
some decreases in the VPH aliphatic concentrations, a strong downward trend has not been shown.
Based on the observed increases of denitrifying microbial population (as presented in Section 1.6),
favorable nitrate/nitrite/ammonium conditions, and favorable geochemical conditions (low dissolved
oxygen and reducing conditions), it is reasonable to conclude that biodegradation of gasoline petroleum
hydrocarbons is occurring. The data suggest that the aromatic hydrocarbons are more readily degraded

than the aliphatic hydrocarbons.
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3.2 SOIL

The soil analytical results for GRO and VPH are presented in Table 3-3. Table 3-4 presents a
chronological summary of the baseline and periodic data for trend analysis. The interpreted lateral extent
of GRO, VPH aromatics, and VPH aliphatics in the pilot test area are presented in Figures 3-8, 3-9, and 3-

10, respectively.

3.2.1 Round 2 Soil Contamination

GRO - Soil GRO concentrations (Figure 3-8) detected during the Round 2 event ranged between
non-detect (2.5 U mg/Kg) to 6,100 mg/Kg (DB-01, 8-9 ft interval). The areal extent of GRO contamination
exceeding the site-specific 500 mg/Kg GRO cleanup goal is limited to the area bounded approximately by
DB-18, DB-02, DB-15, and DP-2.

VPH — The soil VPH analytical results were evaluated as aromatic and aliphatic hydrocarbons to assess
the types of petroleum hydrocarbons present and to track and evaluate potential preferential

biodegradation effects.

Comparison of the total VPH concentrations with corresponding GRO results for the same sample
indicates generally good agreement between the numerical values. In some cases, the total VPH was
slightly higher; in others, the GRO was higher. These differences are likely the result of differences in the
analytical methods. However, by having both the GRO and VPH analysis performed using the extract
from the same sample containers, the effect of sample heterogeneity on analytical result has been greatly

reduced.

Review of the VPH data for highly contaminated soil samples indicated that the sum of aromatic
hydrocarbon concentrations were generally higher than the sum of aliphatic concentrations, which may be

primarily due to elevated detection limits for the aliphatics.

The sum of VPH aromatics ranged from non-detect (27 U mg/Kg) to 3000 mg/Kg (DB-01). The
interpreted extent of the VPH aromatics is similar to that of the GRO, and extends from the three storage
tanks to the vicinity of monitoring well B27-DP2 (Figure 3-9). The October 2005 extent of VPH aromatics

was interpreted to be slightly smaller than the GRO extent.

Of the targeted aromatic analytes detected by the VPH method, only xylenes and ethylbenzene were

present in the soil samples. MTBE was not detected in any sample.
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For soil samples containing elevated GRO or total VPH concentrations (exceeding 500 mg/Kg), the
detected targeted aromatic analytes (comprising detected ethylbenzene and xylenes) represent between 0

and 16 percent of the total VPH aromatic hydrocarbon presence.

The sum of VPH aliphatics ranged from non-detect (27 U mg/Kg) to 640 mg/Kg (DB-10). The interpreted
extent of the VPH aliphatics (Figure 3-10) is smaller than that of the GRO (Figure 3-8).

In general, the highest total VPH contamination within the pilot test area appears to occur in the vicinity

between monitoring well DP-9 and DB-09.

3.2.2 Soil Trend Analysis

Trends in the soil GRO, VPH aromatic, and VPH aliphatic concentrations are presented in the following
narrative. Table 3-4 presents the summary of soil GRO and VPH results for the baseline and periodic
events. Figures 3-8 through 3-10 depict the interpreted extent of Round 2 GRO, VPH aromatics, and VPH
aliphatics. Figures 3-11 through 3-13 depict the GRO trends for specific boring locations. Figures 3-14
and 3-15 depict trends for VPH aromatics and aliphatics for boring locations where either the GRO or VPH

values exceeded the 500 mg/Kg goal.

Soil summary statistics (Table 3-4) were used to prepare box plots (Figure 3-16) for concentrations from
the baseline event (August 2004) through Round 2 (October 2005). Non-detect values were set equal to 0

for calculation of the statistics.

The baseline and Rounds 1 and 2 samples were obtained from borings co-located with the monitoring and

mini-wells.

Evaluation of VPH results is limited to Rounds 1 and 2 because this analytical method was included after

the baseline event to supplement the GRO analysis.

GRO

The areal extent of GRO-contaminated soil exceeding the 500 mg/Kg cleanup goal in October 2005
(Figure 3-8) appears to be slightly larger than the 2004 baseline conditions (Figure 1-7), but comparable to
the Round 1 conditions (Figure 1-11). However, the core area of GRO contamination decreased between
Round 1 (10,000 mg/Kg concentration contour) and Round 2 (5,000 mg/Kg) concentration contour.

Maximum concentrations at the core declined from 11,000 mg/Kg to 6,100 mg/Kg at DBO1.
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Table 3-4 presents a summary of the soil data that tracks GRO and VPH results from the baseline through
Round 2 at specific boring and depth intervals. Review of the available data indicates that sorbed GRO
concentrations declined between the baseline event and Round 2. GRO at some locations increased
slightly, but the greatest changes occurred in samples where elevated GRO concentrations (higher than
the target 500 mg/Kg) were detected during the baseline event. GRO concentrations decreased between

33 to 99 percent for these highly contaminated samples (Table 3-4).

Figures 3-11 to 3-13 depict changes in GRO for samples in the three rows of mini-wells (Lines 1 through
3). Lines 1, 2, and 3 are identified in Figure 2-1. Line 1, consisting of DB-01 through DB-08, and DB-18
and DB-19, showed the greatest reductions in GRO between the baseline or Round 1 event and the
Round 2 event. Line 2, consisting of DB-09 through DB-12, also experienced a significant decline in GRO
at DB-09, the most contaminated location. In Line 3, DB-13 through DB-17, most GRO concentrations
remained unchanged. At DB-15, in the 8- to 9-foot interval, GRO increased between Rounds 1 and 2, but

still remained below 500 mg/Kg.

Figure 3-16 depicts the box plots for soil GRO between the baseline event (September 2004) and
Round 2 (October 2005). Median GRO values increased between the baseline event and Round 1, but
declined by Round 2 (Table 3-4). Maximum GRO concentrations also declined during this period. The
“boxes”, representing data between the 1* and 3" quartiles, increased in size between the baseline and
Round 2, indicating a greater spread in the data despite lowered median and maximum concentrations.
Examination of the data indicates that there were more non-detect values in the baseline and Round 1
data than in the Round 2 results, which contained more low concentration results. As a result, the “box”
was larger in Round 2 only because more detected (but low GRO) concentrations occurred in the Round 2
data. As a check, the mean (average) GRO concentrations were calculated: baseline — 1333 mg/Kg,
Round 1 — 1353 mg/Kg, and Round 2 — 490 mg/Kg.

Overall, the results indicate decreases in GRO concentrations at most sample stations with elevated
petroleum hydrocarbon contamination (exceeding 500 mg/Kg) between the baseline and Round 2 events.
Based on favorable microbial population counts and geochemical conditions, it is reasonable to conclude

that the in-situ biodegradation is effective in decreasing the GRO presence in saturated soil.
VPH Aromatics

The sorbed-phase VPH aromatic extent for Round 2 (Figure 3-9) was larger in size than the Round 1
footprint (Figure 1-12), as represented by the 10 mg/Kg concentration contour. However, Round 1's
interpreted 5,000 mg/Kg contour was eliminated by Round 2, which represents a reduction in VPH
aromatics mass or presence. Review of Table 3-4 and Figure 3-14 show that the VPH aromatics have

declined at all sample stations with elevated petroleum hydrocarbon presence.
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Review of the box plots (Figure 3-16) indicates that median VPH aromatic hydrocarbon concentrations
decreased between Round 1 (17 mg/Kg) and Round 2 (0 mg/Kg), similar to the GRO box plots for the
various sampling events. Maximum VPH aromatic concentrations (Table 3-4) also declined during this
period. The “boxes”, representing data between the 1* and 3" quartiles, increased in size between
Round 1 and Round 2, indicating a greater spread in the data despite lowered median and maximum
concentrations. However, the mean (average) VPH aromatic values dropped from 709 mg/Kg to 609

mg/Kg, which also indicates an overall decrease of the aromatics.

The “box” was larger in Round 2 because more non-detect concentrations occurred in the Round 1 data,

which affects the size of the box.

Figures 3-14 depicts trends for VPH aromatics for sample locations where elevated concentrations of
contamination (i.e., GRO or VPH exceeding 500 mg/Kg) have been detected. The VPH aromatic

concentrations decreased between Rounds 1 and 2 at most sample locations that were evaluated.

Although only four soil samples were analyzed for VPH during the baseline event, aliphatics were detected
in all samples while toluene was detected in one sample. During Round 1, the targeted aromatic analytes
detected included ethylbenzene, naphthalene, toluene, and total xylenes. During Round 2, only xylenes
and ethylbenzene were detected. Possible explanations for variability in detected petroleum hydrocarbon
presence include: 1) VPH aromatics are more readily degraded through anaerobic denitrifying processes,
2) petroleum hydrocarbons are continuing to enter into the pilot test area from upgradient locations, and 3)

heterogeneities occur in the soil collected from the same boring locations.

For soil samples containing elevated GRO or total VPH concentrations (exceeding 500 mg/Kg), the
targeted aromatic analytes (consisting of detected ethylbenzene and xylenes) represent between 0 and 16
percent of the total aromatic hydrocarbon presence. Previously during Round 1, the targeted aromatic
analytes represented between 9 and 35 percent of the total VPH aromatic hydrocarbon presence. These
results indicate that the classic “BTEX" hydrocarbons are capable of being biodegraded by the denitrifying

microbes.

VPH Aliphatics

The sorbed-phase VPH aliphatic extent for Round 2 (Figure 3-10) was larger in size than the Round 1
footprint (Figure 1-13), as represented by the 1 mg/Kg concentration contour. However, Round 1's
interpreted 5,000 mg/Kg contour was eliminated by Round 2, which represents a reduction in VPH

aliphatics mass or presence.
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Review of Table 3-4 and Figure 3-15 show that the VPH aliphatics have declined in most sample stations
with elevated petroleum hydrocarbon presence (except DB-19). The results indicated that VPH aliphatic
concentrations decreased in the same samples as did the VPH aromatics. These interim results suggest

that both the aliphatics and aromatics are being degraded similarly by the microbes.

Review of the box plots, Figure 3-16, indicates that median VPH aliphatic hydrocarbon concentrations
decreased between Rounds 1 (28 mg/Kg) and 2 (0 mg/Kg), similar to the GRO box plots for the various
sampling events. Maximum VPH aliphatic concentrations (Table 3-4) also declined during this period.
The “box”, representing 50 percent of the aliphatic data between the 1* and 3 quartiles, decreased in

size between the baseline and Round 2, indicating an overall decrease in aliphatic concentrations.
General

Evaluation of the data indicates that soil GRO concentrations have declined between Rounds 1 and 2 as
the result of decreases in both the VPH aromatic and aliphatic hydrocarbons.  Based on the observed
increases of denitrifying microbial population (as presented in Section 1.6) and favorable geochemical
conditions, it is reasonable to conclude that biodegradation of gasoline petroleum hydrocarbons is
occurring in the soil. In soil, unlike groundwater, the data suggest that the both aromatic and aliphatic

hydrocarbons are being equally degraded.

Review of Figures 3-11 and 3-12 indicate that GRO at elevated concentrations could be decreased by
denitrification to below the 500 mg/Kg remediation goal. At two sample locations, the remediation goal
was achieved: GRO concentrations at DB03-1011 (8,800 mg/Kg — Round 1) and DB05-0809 (5,300
mg/Kg - Round 1) to 120 mg/Kg and 370 mg/Kg, respectively.

Although the 500 mg/Kg goal has been attained in portions of the test area, this goal may not have been

attained for the other portions, which may be attributed to one or more of the following factors:

e baseline petroleum hydrocarbon concentrations were higher,

e insufficient nitrate reagent was added,

e more time is required allow biodegradation processes to be completed, or

e biodegradation processes are forming intermediary compounds that are still undergoing

degradation, but are still being detected as GRO, aromatics, or aliphatics.
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4.1

4.0 CONCLUSION AND RECOMMENDATIONS

CONCLUSIONS

Based on the Round 2 sampling program, the following conclusions were reached:

Groundwater Contamination

The interpreted GRO plume extents for the baseline (2004), Round 1 (March 2005), and Round 2
(October 2005) sampling events were approximately the same. However, GRO concentrations in

the plume core decreased by Round 2.

Maximum and median GRO concentrations decreased between the baseline and Round 2

sampling events, which represent decreases in GRO mass.

The microbiological assessment performed in July 2005 indicated that the microbial population
had increased and geochemical conditions favored denitrifying processes as the result of the

reagent applications.

Based on the evaluation of microbiological and geochemical factors, and on quantifiable
decreases in groundwater GRO concentrations, it is reasonable to conclude that denitrification-

based biodegradation is on-going and effective.

In a number of the samples with detectable petroleum hydrocarbons, the total VPH aromatic
concentrations were approximately 60 percent higher than the total VPH aliphatics. These results

indicate that the aromatic hydrocarbons are predominant in the dissolved phase.

For some samples (where the sum of aromatics exceeded 7,000 ug/L), the primary contributors

consisted of total xylenes, ethylbenzene, and toluene.

Neither benzene nor MTBE was detected in any of the Round 2 groundwater samples.

MTBE was detected in one sample at low concentration only during Round 1. The elimination of

MTBE cannot be attributed to biodegradation. MTBE is highly miscible in water and it is likely that

advection in the plume is the principal mechanism for MTBE dissipation.

W5206381F 4-1 CTO 14



e Review of the available data suggests that the aromatic hydrocarbons are more readily degraded
than the aliphatic hydrocarbons by the denitrifying microbes. Possible factors may be that the
VPH aromatics are generally more water soluble and have lower molecular weights than the

aliphatics, which could allow for better degradation.

Soil Contamination

e The areal extent of GRO-contaminated soil exceeding the 500 mg/Kg cleanup goal during
Round 2 appeared to be slightly larger than the baseline conditions, but was comparable to

Round 1 conditions.

e The core area of GRO contamination decreased between Round 1 (10,000 mg/Kg concentration
contour) to Round 2 (5,000 mg/Kg concentration contour). Maximum concentrations at the core
declined from 11,000 mg/Kg to 6,100 mg/Kg.

e The areal extent of the GRO contamination exceeding the site-specific 500 mg/Kg GRO cleanup
goal is limited to the area bounded approximately by DB-18, DP-3, DB-11, and DB-15.

e Review of the VPH data for highly contaminated soil samples indicated that the sum of aromatic
hydrocarbon concentrations was generally higher comparable to the sum of aliphatic

concentrations.

e Of the targeted analytes, ethylbenzene and xylenes were detected in Round 2, in contrast with

Round 1 when toluene was also detected.

e For soil samples containing elevated GRO or total VPH concentrations (exceeding 500 mg/Kg),
the targeted aromatic analytes (consisting of detected ethylbenzene and xylenes) represent
between 0 and 16 percent of the total aromatic hydrocarbon presence. Previously during
Round 1, targeted aromatic analytes represented between 9 and 35 percent of the total VPH
aromatic hydrocarbon presence. These results indicate that denitrifying microbes are capable of

degrading the “BTEX” hydrocarbons.

e Available data indicate that VPH aromatics and aliphatics decreased between the Round 1 and

Round 2 sampling events. Both aromatic aliphatic hydrocarbons appear to be readily degraded.
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e Based on the evaluation of microbiological and geochemical factors, and quantifiable decreases
in soil GRO concentrations (and VPH aromatics and aliphatics), it is reasonable to conclude that

denitrification-based biodegradation is on-going and effective.

e The remediation goal of 500 mg/Kg of GRO appears to be achievable, as demonstrated by

comparing Rounds 1 and 2 data for two sample locations with elevated GRO presence.

Analytical Methods

e The use of the same soil sample aliquot for paired GRO and VPH analysis resulted in generally
very good correlation between the two data sets. Heterogeneity in the sample matrix and
contaminant distribution is minimized by obtaining the methanol extract from the same sample

container for both analyses.

e Some variations between GRO and total VPH results are expected because different analytical

methods were used.

4.2 RECOMMENDATIONS

Based on the Round 2 findings, these recommendations are proposed for the Round 3 sampling event:

Pilot Test

e The same monitoring wells and borings sampled during Rounds 1 and 2 will be resampled during
Round 3 so that comparable data are developed and trends in petroleum hydrocarbon

degradation can be monitored and evaluated.

e As presented in Section 1.7, all mini-wells have been used for nitrate applications. Therefore no
borings remain that can be used as controls to evaluate biodegradation effects where reagent was
not directly applied. Therefore, it is recommended that additional borings be advanced midway
between Lines 1 and 2 (2 borings), and midway between Lines 2 and 3 (2 borings) to evaluate
treatment effectiveness. Soil samples from these new borings will be submitted for analysis of
GRO and VPH.

e Remaining N-Blend applications will be targeted for the period when the water table is expected to
be high so that residual petroleum hydrocarbon present in the vadose zone can also be treated.

The proposed application period will occur during March through April 2006.
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Soil Analysis

e Based on the results of the sampling events, paired GRO and VPH analyses should continue to

be used to identify volatile petroleum hydrocarbons presence.

e Because GRO and VPH analyses will be performed to compare analytical results, the analyses
should continue to be performed using only one sub-sample vial rather than collecting two distinct

grab samples, which may lead to variability in soil contaminant concentrations.

e To better assess the degradation of the petroleum hydrocarbons, it is recommended that a few
samples be collected and analyzed for VOCs (including the Tentatively Identified Compounds)
using EPA Method 8260B to compare with baseline VOCs analytical results. These results will
provide useful information in assessing the types of petroleum hydrocarbons that undergo
degradation better under denitrifying conditions. The data may also be useful in assessing

whether intermediate compounds are being formed that could affect the GRO results.

Next Periodic Sampling Event

e The next sampling event was originally scheduled for the March 2006. However, the pilot test
program duration will need to be extended so that the remaining N-Blend may be applied during
March through April 2006, when the water table is high, to effectively treat residual petroleum
hydrocarbons in the depth intervals that were dewatered during the low water table conditions
encountered during 2005. It is expected that the nitrate reagent be used by the microbes for at
least two or three months before Round 3 sampling is performed. Round 3 sampling is

anticipated for July 2006.

Proposed Continuation of DBB Treatment

The pilot test results indicate that a period of time is required to allow denitrifying microbes to increase in
population so that they can effectively degrade the gasoline range petroleum hydrocarbons. The pilot test
is scheduled to end during summer 2006, although untreated GRO-contaminated soil remain. Because
there is already a thriving microbial population in the pilot test area and in the upgradient area, it would be
beneficial to continue the N-Blend treatment to maintain this population and continue the remediation of
the GRO-contaminated soil. If treatment is discontinued, this denitrifying population will likely diminish in
size, become less effective in biodegradation, and another “ramping up” period would be required to

regain effective degradation rates. Therefore, Navy proposes that N-Blend additions be continued and the
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in-situ biodegradation processes can be sustained to achieve the successful remediation of the remainder

of the GRO-contaminated soil.
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TABLE 2-1

OCTOBER 2005 GROUNDWATER ELEVATION SUMMARY
NAVY EXCHANGE SERVICE STATION

NAVAL AIR STATION, BRUNSWICK, MAINE

DEPTH TO GROUNDWATER
WELL WDEI;IRAIIQI_[_SE“FDQE WA;EEVI:OEXEII:I MP TOP OF SCREEN BOS—IC—JLOE’\IQI\?F GROUNDWATER ELEVATION
IDENTIFICATION (inch) (feet-NGVD) (feet-BGS) (feet-BGS) Oct. 20, 2005 Oct. 20, 2005
(feet-BMP) (feet-NGVD)
B27-DP4 1.00 60.19 2.0 9.0 2.76 57.43
DB-04 1.00 66.58 5.0 11.5 6.94 59.64
DB-08 1.00 67.18 5.0 11.5 7.00 60.18
DB-14 1.00 66.11 5.0 13.5 7.62 58.49
DB-17 1.00 65.90 5.0 9.5 6.64 59.26
DB-18* 1.00 66.10 5.0 15.7 6.75 59.35
NASB-8 2.00 59.22 3.5 13.5 1.95 57.27
NASB-23 2.00 67.29 5.0 21.0 6.55 60.74
NASB-24 4.00 65.31 4.0 14.0 4.16 61.15
NASB-25 4.00 64.29 5.0 15.0 6.27 58.02
NASB-26 2.00 66.67 5.0 13.0 6.32 60.35
NASB-225 2.00 64.61 5.0 15.0 dry NA
NASB-226 2.00 62.22 8.0 13.0 4.58 57.64
NASB-250 1.00 60.54 0.5 12.5 2.64 57.90
NASB-251 1.00 62.39 3.0 15.0 3.92 58.47
NASB-252 1.00 59.86 2.0 12.0 2.75 57.11
MW-302 1.00 59.89 3.0 7.0 2.45 57.44
SDP-5 1.00 65.93 4.0 14.0 6.55 59.38
Notes: *Water level MP estimated; well not surveyed.

Abbreviations:

BGS - below ground surface
MP - measuring point

BMP - below measuring point
NGVD - National Geodetic Vertical Datum of 1929

CTO 14



TABLE 2-2

OCTOBER 2005 GROUNDWATER FIELD PARAMETER MEASUREMENTS SUMMARY

NAVY EXCHANGE SERVICE STATION

NAVAL AIR STATION, BRUNSWICK, MAINE

- . Cum.
Initial Final Spec. -
Well ID |Sample Date Depth Pump Type | Clock Clock Water Depth | Purge Rate Volume Temp Cond. pH ORP DO Turbidity Comments
Sampled ) ) Below MP (ft) [ (mL/min) Purged (oC) (mV) (mg/L) (NTU)
Time Time (mS/cm)
(gal)
DB-01 10/18/2005 10 Peristaltic 0840 915 6.45 100 3 16.1 1.0 5.9 -110 0.5 1.8
DB-04 10/17/2005 8 Peristaltic 1440 1515 6.43 100 3 17.1 24 6.5 145 2.0 21
DB-07 10/17/2005 8.5 Peristaltic 1425 1525 7.04 100 6 15.9 5.4 6.0 -46 4.7 24
DB-10 10/18/2005 8.5 Peristaltic 1400 1510 6.25 100 6 155 1.8 6.0 15 13 55 Tan/brown
DB-11 10/18/2005 8.5 Peristaltic 1305 1350 6.6 125 6 15.5 1.4 5.9 -32 14 22
DB-14 10/19/2005 8.5 Peristaltic 0855 0935 7.64 100 3 14.9 1.9 5.8 -52 0.5 05
DB-18 10/18/2005 10 Peristaltic 1000 1110 6.82 100 6 16.0 1.3 6.7 -121 0.4 4.7
DP-09 10/19/2005 9.5 Peristaltic 1615 1645 6.85 100 3 15.7 1.0 6.7 -51 2.3 1.7
DP-13 10/19/2005 10 Peristaltic 1400 1445 6.63 100 4 17.6 1.8 6.6 -112 0.9 14
MW300 | 10/19/2005 10 Peristaltic 1035 1105 7.85 100 3 16.1 0.8 6.2 -110 0.7 0.0
MW301 | 10/19/2005 8.5 Peristaltic 1132 1200 6.49 100 3 15.4 0.5 5.8 43 0.7 24
MW302 | 10/19/2005 5 Peristaltic 1225 1300 2.49 100 3 15.8 0.4 5.7 45 0.7 1.2
SDP5 10/18/2005 9 Peristaltic 1520 1555 6.33 100 3 15.5 1.8 5.9 12 0.9 4.9

W5206381F
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TABLE 2-3

SAMPLE SUMMARY
NAVY EXCHANGE SERVICE STATION
NAVAL AIR STATION, BRUNSWICK, MAINE

PAGE 1 OF 2
Nitrate/
MATRIX LOCATION SAMPLE ID DATE QC TYPE GRO Nitrite VPH
Groundwater |DB01 NEX-GW-DB01 18-Oct-05 [None X X X
Groundwater |DB04 NEX-GW-DB04 17-Oct-05 |None X X X
Groundwater |DB07 NEX-GW-DB07 17-Oct-05 [None X X X
Groundwater |DB10 NEX-GW-DB10 18-Oct-05 |None X X X
Groundwater |DB11 NEX-GW-DB11 18-Oct-05 [None X X X
Groundwater |DB14 NEX-GW-DB14 19-Oct-05 |None X X X
Groundwater |DB18 NEX-GW-DB18 18-Oct-05 [None X X X
Groundwater |MW-DP13 NEX-GW-DP13 19-Oct-05 |None X X X
Groundwater |DB04 NEX-GW-DUPO1 17-Oct-05 [Field Dup. of NEX-GW-DB04 X X X
Groundwater |MW-DP13 NEX-GW-DUP02 19-Oct-05 [Field Dup. of NEX-GW-DP13 X X X
Groundwater |MW300 NEX-GW-MW300 19-Oct-05 [None X X X
Groundwater |MW300 NEX-GW-MW300-101905 19-Oct-05 |None X X X
Groundwater |MW301 NEX-GW-MW301 19-Oct-05 [None X X X
Groundwater |MW301 NEX-GW-MW301-101905 19-Oct-05 |None X X X
Groundwater |MW302 NEX-GW-MW302 19-Oct-05 [None X X X
Groundwater |MW-DPQ9 NEX-GW-MWDP09 19-Oct-05 |None X X X
Groundwater |MW-SDP05 NEX-GW-SDP5 18-Oct-05 [None X X X
Soil DBO1 NEX-S02-DB01-0809 19-Oct-05 |None X X
Soil DBO1 NEX-S02-DB01-1213 19-Oct-05 |None X X
Soil DB03 NEX-S02-DB03-1011 18-Oct-05 |None X X
Soil DB03 NEX-S02-DB03-1213 18-Oct-05 |None X X
Soil DB05 NEX-S02-DB05-0809 18-Oct-05 |None X X
Soil DBO05 NEX-S02-DB05-0910 18-Oct-05 |None X X
Soil DB08 NEX-S02-DB08-0809 18-Oct-05 |None X X
Soil DB08 NEX-S02-DB08-1011 18-Oct-05 |None X X
Soil DB09 NEX-S02-DB09-0809 19-Oct-05 |None X X
Soil DB09 NEX-S02-DB09-1112 19-Oct-05 |None X X
Soil DB10 NEX-S02-DB10-0708 18-Oct-05 |None X X
Soil DB10 NEX-S02-DB10-0910 18-Oct-05 |None X X
Soil DB10 NEX-S02-DB10-1212 18-Oct-05 |None X X
Soil DB12 NEX-S02-DB12-0910 18-Oct-05 |None X X
Soil DB13 NEX-S02-DB13-0910 18-Oct-05 |None X X
Soil DB13 NEX-S02-DB13-1213 18-Oct-05 |None X X
Soil DB15 NEX-S02-DB15-0809 18-Oct-05 |None X X
Soil DB15 NEX-S02-DB15-1011 18-Oct-05 |None X X
Soil DB17 NEX-S02-DB17-0809 18-Oct-05 |None X X
Soil DB17 NEX-S02-DB17-0910 18-Oct-05 |None X X
Soil DB18 NEX-S02-DB18-0910 19-Oct-05 |None X X
Soil DB18 NEX-S02-DB18-1415 19-Oct-05 |None X X
Soil DB19 NEX-S02-DB19-0809 19-Oct-05 |None X X
Soil DB19 NEX-S02-DB19-1213 19-Oct-05 |None X X
Soil DBO05 NEX-S02-DUPO1 18-Oct-05 [Field Dup. of NEX-S02-DB05-0910 X X
Soil DB13 NEX-S02-DUP02 18-Oct-05 [Field Dup. of NEX-S02-DB13-0910 X X
Soil DB09 NEX-S02-DUP03 19-Oct-05 [Field Dup. of NEX-S02-DB09-0809 X X
Soil MW300 NEX-S02-MW300-0910 18-Oct-05 |None X X
Soil MW300 NEX-S02-MW300-1213 18-Oct-05 |None X X
Soil MW300 NEX-S02-MW300-1414 18-Oct-05 |None X X
Soil MW300 NEX-S02-MW300-1515 18-Oct-05 |None X X
Soil MW301 NEX-S02-MW301-0708 18-Oct-05 |None X X
Soil MW301 NEX-S02-MW301-0910 18-Oct-05 |None X X
Soil MW302 NEX-S02-MW302-0304 18-Oct-05 |None X X
Soil MW302 NEX-S02-MW302-0506 18-Oct-05 |None X X
Blank Blank NEX-GW-TB01-101705 17-Oct-05 [Trip Blank X X
Blank Blank NEX-GW-TB02-101905 19-Oct-05 [Trip Blank X X
Blank Blank NEX-S02-RB01 18-Oct-05 |Rinsate Blank X
Blank Blank NEX-S02-RB02 18-Oct-05 [Rinsate Blank X
Blank Blank NEX-S02-RB03 19-Oct-05 |Rinsate Blank X
Blank Blank NEX-S02-TB0O1 18-Oct-05 [Trip Blank
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TABLE 2-3

SAMPLE SUMMARY
NAVY EXCHANGE SERVICE STATION
NAVAL AIR STATION, BRUNSWICK, MAINE

PAGE 2 OF 2
Nitrate/
MATRIX LOCATION SAMPLE ID DATE QC TYPE GRO Nitrite VPH
Blank Blank NEX-S02-DIUF-FBO1 18-Oct-05 |Source Blank X X
Blank Blank NEX-S02-DIUF-FB02 18-Oct-05 [Source Blank X X
Blank Blank NEX-S02-DIUF-FB03 19-Oct-05 |Source Blank X X
abbr: GRO - gasoline range organics by Maine HETL Method

W5206381F
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TABLE 2-4

MONITORING WELL CONSTRUCTION SUMMARY
NAVY EXCHANGE SERVICE STATION
NAVAL AIR STATION, BRUNSWICK, MAINE

WELL WELL INSIDE TOP OF BOTTOM OF
IDENTIEICATION DIAMETER SCREEN SCREEN
(inch) (feet-bgs) (feet-bgs)
B27-DP2 1.00 2.0 9.0
B27-DP4 1.00 2.0 6.0
DB-01 1.00 5.0 13.8
DB-02 1.00 5.0 14.5
DB-03 1.00 5.0 13.0
DB-04 1.00 5.0 11.5
DB-05 1.00 5.0 10.5
DB-06 1.00 5.0 10.0
DB-07 1.00 5.0 12.0
DB-08 1.00 5.0 11.5
DB-09 1.00 5.0 13.0
DB-10 1.00 5.0 12.0
DB-11 1.00 5.0 115
DB-12 1.00 5.0 10.0
DB-13 1.00 5.0 15.5
DB-14 1.00 5.0 13.5
DB-15 1.00 5.0 12.0
DB-16 1.00 5.0 11.0
DB-17 1.00 5.0 9.5
DB-18 1.00 5.0 15.7
DB-19 1.00 5.0 13.6
DP-01 1.25 5.0 15.0
DP-02 1.25 5.0 15.0
DP-03 1.25 5.0 15.0
DP-09 1.00 5.0 15.0
DP-13 1.25 5.0 15.0
DP-15 1.25 5.0 15.0
DP-19 1.00 4.0 14.0
MW-300 1.00 5.0 14.0
MW-301 1.00 5.0 12.0
MW-302 1.00 3.0 7.0
NASB-8 2.00 3.5 13.5
NASB-23 2.00 5.0 21.0
NASB-24 4.00 4.0 14.0
NASB-25 4.00 5.0 15.0
NASB-26 2.00 5.0 13.0
NASB-225 2.00 5.0 15.0
NASB-226 2.00 8.0 13.0
NASB-250 1.00 0.5 12.5
NASB-251 1.00 3.0 15.0
NASB-252 1.00 2.0 12.0
SDP-5 1.00 4.0 14.0

Abbreviations:

BGS - below ground surface

BMP - below measuring point

MP - measuring point

NGVD - National Geodetic Vertical Datum of 1929
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ROUND 2 GROUNDWATER ANALYTICAL RESULTS

TABLE 3-1

NAVY EXCHANGE SERVICE STATION
NAVAL AIR STATION, BRUNSWICK, MAINE

PAGE 1 OF 2
| b NEX-GW- NEX-GW- NEX-GW- NEX-GW- NEX-GW- NEX-GW- NEX-GW- NEX-GW- NEX-GW- NEX-GW- NEX-GW-
Sample Number DBO1 DB04 DUPO1 DBO7 DB10 DB11 DB14 DB18 DP13 DUP02 MW300
Sample Location DBO01 DB04 MW-DB04 DBO07 DB10 DB11 DB14 DB18 MW-DP13 MW-DP13 MW300
Date Sampled 10/18/2005 10/17/2005 10/17/2005 10/17/2005 10/18/2005 10/18/2005 10/19/2005 10/18/2005 10/19/2005 10/19/2005 10/19/2005
Dup DUPO1 DUP02 DUP02
QC Identifier
CRITERIA
Maine
Guidelines ?
Gasoline Range Organic Analysis 50
(ugit)*
Volatile Petroleum Hydrocarbons
(ugiy®
Unadjusted C5-C8 Aliphatics NA 7400 1100 J 2000 U 100 U 1600 J 1800 J 8400 4900 3500 J 3100 J 610 J
Unadjusted C9-C12 Aliphatics NA 36000 4800 5000 100 U 7300 3000 42000 8300 11000 12000 4500
Total VPH (Sum of unadjusted C5 43400 5900 5000 100U 8900 4800 50400 13200 14500 15100 5110
C12 Aliphatics)
VPH Ranges (ug/L)
C5-C8 Aliphatics NA 7200 1100 J 2000 U 100 U 1600 J 1800 J 7700 3300 3300 J 2900 J 590 J
C9-C12 Aliphatics NA 11000 1000 J 1200 J 100 U 1700 J 2000 U 12000 2200 5000 U 3600 J 1000
C9-C10 Aromatics NA 9700 3800 3800 100 U 4400 2200 8800 3800 3400 J 3100 J 2400
Targeted VPH Analytes (ug/L)
Benzene NA 250 U] 100 Ui 100 U 5U 100 U 100 U 250 U 100 U 250 U 250 U 50 U
Ethylbenzene NA 2000 100 U 100 U 5 U 140 U 100 U 2500 360 1000 960 360
Naphthalene NA 680 U] 100 Ui 100 U 5U 140 U 100 U 520 U 160 U 450 U 280 U 110 U
Toluene NA 250 U 100 U 100 U 5 U 100 U 100 U 680 U 1600 250 U 250 U 50 U
m&p-Xylene NA 10000 200 Ui 200 U 10 U 870 200 U 12000 1600 4200 4000 650
0-Xylene NA 4100 100 U 100 U 5 U 220 U 100 U 5800 420 340 U 310 U 82 U
Methyl tert-Butyl Ether 35 250 U] 100 U, 100 U 5U 100 U 100 U 250 U 100 U 250 U 250 U 50 U
Sum of VPH Aliphatics (C5-C8, C9- NA 18200 2100 1200 100 U 3300 1800 19700 5500 3300 6500 1590
C12) (ug/L)
Sum of Aromatics (C9-C10 &
4 NA 25800 3800 3800 100 U 5270 2200 29100} 7360 8600 8060 3410
targeted analytes)” (ug/L)
Total VPH (Sum of C5-C12
aliphatics, C9-C10 aromatics, & NA 44000 5900 5000 100 Ui 8570 4000 48800 12860 11900 14560 5000
targeted analytes)* (ug/L)
Wet Chemistry Analysis (mg/L)
NITRATE-N NA 19 400 570 2700 190 140 150 73| 110 110 33|
NITRITE-N NA 0.098] 0.24] 0.34] 0.17| 0.35] 0.24] 0.61] 8.1 1.6 1.6 0.037 J
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TABLE 3-1

ROUND 2 GROUNDWATER ANALYTICAL RESULTS
NAVY EXCHANGE SERVICE STATION
NAVAL AIR STATION, BRUNSWICK, MAINE

PAGE 2 OF 2
| b NEX-GW- NEX-GW- NEX-GW- NEX-GW- NEX-GW- |NEX-GW-
Sample Number MW301 MW302 MWDP09  [SDPS5 TBO1- TBO2-
Sample Location MW301 MW302 MW-DP09 MW-SDP5
Date Sampled 10/19/2005 10/19/2005 10/19/2005 | 10/18/2005 | 10/17/2005 | 10/19/2005
Dup
QC Identifier
CRITERIA
Maine
Guidelines ?
Gasoline R O ic Analysi
aso '?e ange Lrganic Analysts 50 290 14| 3900 14000 NA 10 U
(ug/L)
Volatile Petroleum Hydrocarbons
(ugL)®
Unadjusted C5-C8 Aliphatics NA 500 U 100 U 2000 U 2200 100 U 100 U]
Unadjusted C9-C12 Aliphatics NA 500 U 100 U 3600 11000 100 U 100 Y|
Total VPH (Sum of unadjusted C5 500 U 100 U 3600 13200 100U 100 U
C12 Aliphatics)
VPH Ranges (ug/L)
C5-C8 Aliphatics NA 500 U 100 U 2000 U 2200 100 U 100 Y|
C9-C12 Aliphatics NA 500 U 100 U 1100 J 2600 100 U 100 Y|
C9-C10 Aromatics NA 500 U 100 U 1200 J 5100 100 U 100 Y|
Targeted VPH Analytes (ug/L)
Benzene NA 25 U 5U 100 U 100 U 5U 5 U
Ethylbenzene NA 25 U 5 U 180 U 260 U 5 U 5 U
Naphthalene NA 25 U 5U 140 U 180 U 5U 5 U
Toluene NA 25 U 5U 100 U 100 U 5U 5 U]
mé&p-Xylene NA 50 U 10 U 820 2100 10 Ui 10 Y
0-Xylene NA 25 U 5U 250 U 580 5U 5 U]
Methyl tert-Butyl Ether 35 25 U 5U 100 U 100 U 5U 5 U
Sum of VPH Aliphatics (C5-C8, CO- NA 500 U 100 U 1100 4800 100 U 100 U
C12) (ug/L)
Sum of Aromatics (C9-C10 &
4 NA 500 U| 100 U 2020 7780, 100U 100 Y
targeted analytes)” (ug/L)
Total VPH (Sum of C5-C12
aliphatics, C9-C10 aromatics, & NA 500 U 100U 3120 12580 100 U 100 Y|
targeted analytes)* (ug/L)
Wet Chemistry Analysis (mg/L)
NITRATE-N NA 72 1.9 82 230 NA| NA]
NITRITE-N NA 0.038 J 0.052 J 1.4 0.22] NA NA|

Notes:

1) Maine HETL Method 4.2.17

2) Procedural Guidelines for Establishing Action
Levels and Remediation Goals for the

Remediation of Oil Contaminanted Soil and
Groundwater in Maine, Maine DEP, Revised
March 13, 2000.

3) Massachusetts VPH Method May 2004, r 1.1
4) without MTBE

Black Background - Criterion Exceeded

Abbr:

* - From dilution analysis
J - Quantitation approximate

UJ - Detection limit approximate

NA - Not analyzed for

ND - Not detected

R - Rejected

U - Not detected;

GRO - gasoline range oragnics

VPH - volatile petroleum hydrocarbons
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TABLE 3-2

SUMMARY OF GROUNDWATER DATA
NAVY EXCHANGE SERVICE STATION
NAVAL AIR STATION BRUNSWICK, MAINE

PAGE 1 OF 2
WELL DATE GRO! VPH ? VPH Aro 3 VPH Ali
DBO1 Aug-04 na na na na
DBO1 Mar-05 45000 49630 32350 17100
DBO1 Oct-05 20000 44000 25800 18200
DBO1 Apr-06
DB04 Aug-04 na na na na
DB04 Mar-05 14000 13000 13000{5000 U
DB04 Oct-05 5800 5900 3800 2100
DB04 Apr-06
DBO7 Aug-04 na na na na
DBO7 Mar-05 75|100 U 100 U 100U
DBO7 Oct-05 |10U 100 U 100 U 100U
DBO7 Apr-06
DB10 Aug-04 na na na na
DB10 Mar-05 12000 18660 13360 5300
DB10 Oct-05 8800 8570 5270 3300
DB10 Apr-06
DB11 Aug-04 na na na na
DB11 Mar-05 5700 7700 3600 4100
DB11 Oct-05 4300 4000 2200 1800
DB11 Apr-06
DB14 Aug-04 na na na na
DB14 Mar-05 40000 51320 34820 16500
DB14 Oct-05 43000 48800 29100 19700
DB14 Apr-06
DB18 Aug-04 na na na na
DB18 Mar-05 14000 13860 10560 3300
DB18 Oct-05 9500 12860 7360 5500
DB18 Apr-06
MW-DP13 Aug-04 25000 na na na
MW-DP13 Mar-05 12000 8870 3770 5100
MW-DP13 Oct-05 15000 11900 8600 3300
MW-DP13 Apr-06
MW300 Sep-04 28000 na na na
MW300 Mar-05 6200 6930 6930|2000 U
MW300 Oct-05 8200 5000 3410 1590
MW300 Apr-06
MW301 Sep-04 27 na na na
MW301 Mar-05 630 570 570(500 U
MW301 Oct-05 290(500 U 500 U 500 U
MW301 Apr-06
MW302 Sep-04 19 na na na
MW302 Mar-05 28|100 U 100 U 100U
MW302 Oct-05 14|100 U 100 U 100U
MW302 Apr-06
MW-DP09 Aug-04 14000 na na na
MW-DPQ9 Mar-05 12000 16940 11400 5500
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SUMMARY OF GROUNDWATER DATA
NAVY EXCHANGE SERVICE STATION

TABLE 3-2

NAVAL AIR STATION BRUNSWICK, MAINE

PAGE 2 OF 2
WELL DATE GRO* VPH ? VPH Aro 3 VPH Ali #
MW-DP09 Oct-05 3900 3120 2020 1100
MW-DP09 Apr-06
MW-SDP05 Aug-04 25000 na na na
MW-SDP05 Mar-05 9600 4100 4100{10000 U
MW-SDP05 Oct-05 14000 12580 7780 4800
MW-SDP05 Apr-06
GROUNDWATER SUMMARY STATISTICS?®
Ist Min Median Max 3rd Quartile
Quartile ) )
GRO Aug 2004 0 0 2100 28000 17000
GRO Mar 2005 5700 28 12000 45000 14000
GRO Oct 2005 3900 0 8200 43000 14000
VPH ARO Mar 2005 3600 0 6930 34820 13000
VPH ARO Oct 2005 2020 0 3800 29100 7780
VPH ALI Mar 2005 0 0 1650 16500 5150
VPH ALI Oct 2005 1100 0 2100 19700 4400

Notes:

Abbr:

>

GRO - gasoline range organics, by Maine HETL Method 4.2.17 (ug/L)

Total VPH - volatile petroleum hydrocarbons, Massachusetts VPH Method (May
2004, rev. 1.1) (ug/L). Total VPH = sum of C5-C12 aliphatics, C9-C10 aromatics,
and targeted VPH analytes w/o MTBE.

Aro - C9-C10 aromatics & targeted analytes w/o MTBE (ug/L)

Ali - C5-C8 & C9-C12 aliphatics w/o MTBE (ug/L)

Non-detect values = 0 for statistical analysis. Data in ug/L

na - not applicable
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TABLE 3-3

ROUND 2 SOIL ANALYTICAL RESULTS
NAVY EXCHANGE SERVICE STATION
NAVAL AIR STATION, BRUNSWICK, MAINE

PAGE 1 OF 3
NEX-S02-DB01- [NEX-S02-DB01- [NEX-S02-DB03- [NEX-S02-DB03- |NEX-S02-DB05- |NEX-S02-DBO05- NEX-S02-DB08- [NEX-S02-DB08- |NEX-S02-DB09- NEX-S02-DB09- [NEX-S02-DB10- [NEX-S02-DB10- |NEX-S02-DB10- |NEX-S02-DB12- |NEX-S02-DB13-
Sample Number 0809 1213 1011 1213 0809 0910 NEX-802-DUPOL 4609 1011 0809 NEX-S02-DUPO3 |4, 0708 0910 1212 0910 0910
Sample Location DBO1 DBO1 DB03 DBO03 DBO05 DBO05 DB05 DB08 DB08 DB09 DB09 DB09 DB10 DB10 DB10 DB12 DB13
Date Sampled 10/19/2005 10/19/2005 10/18/2005 10/18/2005 10/18/2005 10/18/2005 10/18/2005 10/18/2005 10/18/2005 10/19/2005 10/19/2005 10/19/2005 10/18/2005 10/18/2005 10/18/2005 10/18/2005 10/18/2005
Dup DUPO01 DUPO1 DUP03 DUP03 DUP02
QC Identifier None None None None None None None None None None None None None None None None None
CRITERIA
Gasoline Range Organic Analysis 2
(ma/Ka) * 500 6100 EB 5.3 EB| 120 EB| 32U 370 EB 32 EB 11 EB 0.9 JEB 49 U 3 U 1600 EB 2.7 U 25U 14 EB
\olatile Petroleum Hydrocarbons
(ug/L)®
Unadjusted C5-C8 Aliphatics 2300 Ui 27 U 61 29 U 380 31 U 42 U 27 U 27 U, 1000 U 980 U 53 U 30 Ui 640 29 U 27 U 27 U
Unadjusted C9-C12 Aliphatics 3300 27 U 77 29 U 350 31 U 42 U 27 U 27 U, 1000 U 1400 53 U 30 Ui 580 29 U] 27 U 27 U]
Total V_PH (_Sum of unadjusted C5 - 3300 27 U 138| 29 U 730 31 U 42 U 27 U 27 U 1000 U 1400 53 U 30 Ui 1220 29 U] 27 U 27 U
C12 Aliphatics)
VPH Ranges (mg/Kg)
C5-C8 Aliphatics 2300 Ui 27 U 61 29 U 380 31 U 42 U 27 U 27 U, 1000 U 980 U 53 U 30 U] 640 29 U] 27 U 27 U,
C9-C12 Aliphatics 2300 U 27 U 29 U 29 U 200| 31 U 42 U 27 U 27 U 1000 U 980 U 53 U 30 U 290 U 29 U 27 U 27 U
C9-C10 Aromatics 3000 27 U 58] 29 U 140 J 31 U 42 U 27 U 27 U, 1000 J 1100 53 U 30 U] 480 29 U] 27 U 27 U,
Targeted VPH Analytes (mg/Kg)
Benzene 110 U 13 U 14 U 14 U 7.9 U 15 U 2 U 13 U 13 U 49 U 47 U, 25 U 14 U 14 U 14 U 13 U 13 U
Ethylbenzene 63 J 1.3 U 2.3] 1.4 U 79 U 15 U 2 U 13U 13U 49 U 47 U 25U 14 U 14 U 14 U 13U 13U
Naphthalene 170 U 13 U 4 U 14 U 7.9 U 15 U 2 U 13 U 13 U 86 U 47 U, 25 U 14 U 14 U 14 U 13 U 13 U
Toluene 110 U 1.3 U 1.4 U 1.4 U 7.9 U 15U 2 U 13U 13U 49 U 47 U 25U 14 U 14 U 14 U 13U 13U
m&p-Xylene 270 26 U 9.4 28 U 16 U 3 U 4.1 U] 26 U 2.6 U 98 U 95 U] 51 U 2.8 U] 28 U 2.8 U 26 U 3.1
o-Xylene 110 U 1.3 U 3.2 1.4 U 7.9 U 15U 2 U 1.3 U 13U 49 U 47 U 25U 14 U 14 U 14 U 13U 1.2 )
Methyl tert-Butyl Ether 110 U 13 U 14 U 14 U 7.9 U 15 U 2 U 13 U 13 U 49 U 47 U, 25 U 14 U 14 U 14 U 13 U 13 U
Sum of VPH Aliphatics (C5-C8, C9-
C12) (mg/Kg) P ( 2300 U 27U 61 29U 580 31U 42U 27U 27U 1000 U 980 U 53U 30U 640 29U 27U 27U
Sum of Aromatics (C9-C10 &
4( 3333 27U 72.9 29U 140 31U 42 U 27U 27U 1000 1100 53U 30U 480 29U 27U 4.3
targeted analytes)” (mg/Kg)
Total VPH (Sum of C5-C12 aliphatics,
C9-C10 aromatics & targeted 3333 27U 133.9 29U 720 31U 42U 27U 27U 1000 1100 53U 30U 1120 29U 27U 4.3
analytes)* (mg/kg)

W5206381F
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TABLE 3-3

ROUND 2 SOIL ANALYTICAL RESULTS
NAVY EXCHANGE SERVICE STATION
NAVAL AIR STATION, BRUNSWICK, MAINE

PAGE 20F 3
Sample Number NEX-S02-DUPO2 NEX-S02-DB13- [NEX-S02-DB15- |NEX-S02-DB15- |NEX-S02-DB17- [NEX-S02-DB17- [NEX-S02-DB18- |NEX-S02-DB18- |NEX-S02-DB19- [NEX-S02-DB19- |NEX-S02-MW300- |[NEX-S02-MW300- [NEX-S02-MW300- [NEX-S02-MW300- |[NEX-S02-MW301- INEX-S02-MW301- [NEX-S02-MW302-
p 1213 0809 1011 0809 0910 0910 1415 0809 1213 0910 1213 1414 1515 0708 0910 0304
Sample Location DB13 DB13 DB15 DB15 DB17 DB17 DB18 DB18 DB19 DB19 MW300 MW300 MW300 MW301 MWwW301 MwW301 MW302
Date Sampled 10/18/2005 10/18/2005 10/18/2005 10/18/2005 10/18/2005 10/18/2005 10/19/2005 10/19/2005 10/19/2005 10/19/2005 10/18/2005 10/18/2005 10/18/2005 10/18/2005 10/18/2005 10/18/2005 10/18/2005
Dup DUP02
QC Identifier None None None None None None None None None None None None None None None None None
CRITERIA
Gasoline Range Organic Analysis 2
(mg/Kg) * 500 14 EB| 25 U 250 EB 36 EB 31U 25 U 20 EB 25 U 220 EB 22 EB 6.1 EB| 3 U NA| 25 U NA|
\olatile Petroleum Hydrocarbons
(ug/L)®
Unadjusted C5-C8 Aliphatics 27 U 27 U 52 U 27 U 36 U 27 U 27 U 27 U 4000 27 U 270 27 U 27 U, 33 U 27 U, 27 U 27 U,
Unadjusted C9-C12 Aliphatics 27 U 27 U 140 27 U 36 U 27 U 27 U 27 U 4200 27 U 440 27 U 27 U, 33 U 27 U, 27 U 27 U,
Total V_PH (_Sum of unadjusted C5 - 27 U 27 U 140 27 U 36 U] 27 U 27 U 27 U 8200 27 U 710 27 U 27 U, 33 U 27 U, 27 U 27 U,
C12 Aliphatics)
VPH Ranges (mg/Kg)
C5-C8 Aliphatics 27 U 27 U 52 U 27 U 36 U 27 U 27 U 27 U 4000 27 U 270 27 U 27 U, 33 U 27 U] 27 U 27 U]
C9-C12 Aliphatics 27 U 27 U 29 J 27 U 36 U 27 U 27 U 27 U 2600 U| 27 U 250 27 U 27 U 33 U 27 U 27 U 27 U
C9-C10 Aromatics 27 U 27 U 110 27 U 36 U 27 U 27 U 27 U 2800 27 U 180 27 U 27 U, 33 U 27 U] 27 U 27 U,
Targeted VPH Analytes (mg/Kg)
Benzene 13U 13 U 2.5 U 13 U 18 U 13 U 13 U 13 U 130 U 13 U 6.4 U 13 U 13 U 1.6 U 13 U 13 U 13 U
Ethylbenzene 1.3 U 1.3 U 25U 1.3 U 1.8 U 1.3 U 1.3 U 1.3 U 96 J 1.3 U 4.9 J 1.3 U 1.3 U 1.6 U 1.3 U 1.3 U 1.3 U
Naphthalene 13U 13 U 2.5 U 13 U 18 U 13 U 13U 13 U 130 U 13 U 8.8 U] 13 U 13 U 25 U 13 U 13 U 13 U
Toluene 1.3 U 1.3 U 2.5 U 1.3 U 1.8 U 1.3 U 1.3 U 1.3 U 130 U 1.3 U 6.4 U 1.3 U 1.3 U 1.6 U 1.3 U 1.3 U 1.3 U
m&p-Xylene 3 26 U 5 U 26 U 3.5 U 26 U 2.6 U 26 U 420 26 U 13 U 26 U 2.6 U 3.1 U 2.6 U 26 U 2.6 U
0-Xylene 1.2 1.3 U 25U 1.3 U 1.8 U 1.3 U 1.3 U 1.3 U 130 U 1.3 U 6.9) 1.3 U 1.3 U 1.6 U 1.3 U 1.3 U 1.3 U
Methyl tert-Butyl Ether 13 U 13 U 2.5 U 13 U 18 U 13 U 13U 13 U 130 U 13 U 6.4 U 13 U 13 U 1.6 U 13 U 13 U 13 U
Sum of VPH Aliphatics (C5-C8, C9-
P ( 27U 27U 29 27U 0 27U 27U 27U 4000 27U 520 27U 27U 0 27U 0 27U
C12) (mg/Kg)
Sum of Aromatics (C9-C10 &
4( 4.2 27U 110 27U 0 27U 27U 27U 3316 27U 191.8 27U 27U 0 27U 0 27U
targeted analytes)” (mg/Kg)
Total VPH (Sum of C5-C12 aliphatics,
C9-C10 aromatics & targeted 4.2 27U 139 27U 0 27U 27U 27U 7316 27U 711.8 27U 27U 0 0 0 27U
analytes)* (mg/kg)

W5206381F
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TABLE 3-3

ROUND 2 SOIL ANALYTICAL RESULTS
NAVY EXCHANGE SERVICE STATION
NAVAL AIR STATION, BRUNSWICK, MAINE

PAGE 3 OF 3

NEX-S02-MW302- NEX-S02-DIUF-  [NEX-S02-DIUF-  |NEX-S02-DIUF-
Sample Number 0506 NEX-S02-TBO1 FBOL FBO2 FBO3 NEX-S02-RB01 NEX-S02-RB02 NEX-S02-RB03
Sample Location MW302
Date Sampled 10/18/2005 10/17/2005 10/18/2005 10/18/2005 10/19/2005 10/18/2005 10/18/2005 10/19/2005
Dup
QC Identifier None Trip Blank Source Blank Source Blank Source Blank Rinsate Blank Rinsate Blank Rinsate Blank
CRITERIA
Gasoline Range Organic Analysis 2
. 500 25U 25 U 10 U] 10 U 10 U] 41 10 U] 10 Y|
(mg/Kg)
\olatile Petroleum Hydrocarbons
(ug/L)®
Unadjusted C5-C8 Aliphatics 27 U 27 U 100 U 100 U 100 U 100 U 100 U 100 Y|
Unadjusted C9-C12 Aliphatics 27 U 27 U 100 U 100 U 100 U 100 U 100 U 100 Y|
Total VPH (Sum of unadjusted C5 - 27 U 27 U 100 U 100 U 100 U 100 U 100 U 100 U
C12 Aliphatics)
VPH Ranges (mg/Kg)
C5-C8 Aliphatics 27 U 27 U 100 U 100 U 100 U 100 U 100 U 100 Y|
C9-C12 Aliphatics 27 U 27 U 100 U| 100 U 100 U 100 U 100 U 100 U
C9-C10 Aromatics 27 U 27 U 100 U 100 U 100 U 100 U 100 U 100 Y|
Targeted VPH Analytes (mg/Kg)
Benzene 13U 13 U 5U 5U 5U 5U 5U 5 U
Ethylbenzene 1.3 U 1.3 U 5 U 5U 5 U 5U 5 U 5 U
Naphthalene 13U 13 U 5U 5U 5U 5U 291J 5 U
Toluene 13 U 1.3 U 5 U 5 U 5 U 5 U 311 5 U
m&p-Xylene 2.6 U 26 U 10 U 10 U 10 U 10 U 10 U 10 U
0-Xylene 13 U 1.3 U 5 U 5 U 5 U 5 U 5 U 5 U
Methyl tert-Butyl Ether 13 U 13 U 5 U 5U 5U 5U 5U 5 U
Sum of VPH Aliphatics (C5-C8, C9-
" iphatics ( 27U 27U 100 U 100 U 100 U 100 U 100 U 100 U
C12) (mg/Kg)
Sum of Aromatics (C9-C10 &
4( 27U 27U 100 U 100 U 100 U 100 U 6 100 U
targeted analytes)” (mg/Kg)
Total VPH (Sum of C5-C12 aliphatics,
C9-C10 aromatics & targeted 27U 27U 100U 100 U 100U 100 U 6 100 U

analytes)* (mg/kg)

W5206381F

Notes:
1) Black Background - Criterion Exceeded

2) Procedural Guidelines for Establishing Action Levels and
Remediation Goals for the Remediation of Oil Contaminanted

Soil and Groundwater in Maine . Maine DEP. Revised March 13.
3) Massachusetts VPH Method

4) without MTBE

Abbr:
* - From dilution analysis
J - Quantitation approximate
NA - Not analyzed for

U - Not detected;
UJ - Detection limit approximate

CTO 14



TABLE 3-4

SUMMARY OF SOIL GRO AND VPH DATA
NAVY EXCHANGE SERVICE STATION
NAVAL AIR STATION, BRUNSWICK, MAINE

PAGE 1 OF 3
LOCATION-DEPTH DATE GRO! VPH? VPH Aro® VPH Ali*

DB01-0809 Sep-04 10000 NA NA NA

DB01-0809 Mar-05 11000 16000 8240 7000

DB01-0809 Oct-05 6100 3333 3333[2300 U

DB01-0809 Apr-06

DB01-1213 Sep-04 35U

DB01-1213 Mar-05 52[31U 3.2[30uU

DB01-1213 Oct-05 5.3[27 U 27U 27U

DB01-1213 Apr-06

DB03-1011 Sep-04 8900

DB03-1011 Mar-05 8800 6800 2799 3400

DB03-1011 Oct-05 120 133.9 72.9 61

DB03-1011 Apr-06

DB03-1213 Sep-04 11U

DB03-1213 Mar-05 52 31 2.9 28

DB03-1213 Oct-05 3.2U 29 U 29U 29 U

DB03-1213 Apr-06

DB05-0809 Sep-04 5300

DB05-0809 Mar-05 220 340 42 290

DB05-0809 Oct-05 370 720 120 580

DB05-0809 Apr-06

DB05-0910 Sep-04 18 U

DB05-0910 Mar-05 25U 31 2.9 28

DB05-0910 Oct-05 32|31 U 31U 31U

DB05-0910 Apr-06

DB08-0809 Sep-04 3.0U

DB08-0809 Mar-05 2.6 U 28 U 13U 27U

DB08-0809 Oct-05 0.9[27 U 27U 27U

DB08-0809 Apr-06

DB08-1011 Sep-04 25U

DB08-1011 Mar-05 2.8U 28 U 2.6 U 27U

DB08-1011 Oct-05 31U 27U 27U 27U

DB08-1011 Apr-06

DB09-0809 Sep-04 9000

DB09-0809 Mar-05 11000 9800 2240 3400

DB09-0809 Oct-05 820 1000 1000[1000 U

DB09-0809 Apr-06

DB09-1112 Sep-04 19 U

DB09-1112 Mar-05 1732 U 13U 32U

DB09-1112 Oct-05 49U 53 U 53 U 53 U

DB09-1112 Apr-06

DB10-0910 Sep-04 5.6 30[1.8U 30

DB10-0910 Mar-05 720 610 242[27 U

DB10-0910 Oct-05 1600 1120 480 640

DB10-0910 Apr-06

DB10-1212 Sep-04 34U

DB10-1212 Mar-05 25U 27U 13U 27U

W5206381F
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TABLE 3-4

SUMMARY OF SOIL GRO AND VPH DATA
NAVY EXCHANGE SERVICE STATION
NAVAL AIR STATION, BRUNSWICK, MAINE

PAGE 2 OF 3
LOCATION-DEPTH DATE GRO! VPH? VPH Aro® VPH Ali*

DB10-1212 Oct-05 27U 29 U 29U 29 U

DB10-1212 Apr-06

DB12-0910 Sep-04 3.1U

DB12-0910 Mar-05 33U 33U 16U 33U

DB12-0910 Oct-05 25U 27U 27U 27U

DB12-0910 Apr-06

DB13-0910 Sep-04 12

DB13-0910 Mar-05 17(30 U 14U 30U

DB13-0910 Oct-05 14 43 4.3[27U

DB13-0910 Apr-06

DB13-1213 Sep-04 37U

DB13-1213 Mar-05 6.2[30U 15U 30U

DB13-1213 Oct-05 25U 27U 27U 27U

DB13-1213 Apr-06

DB15-0809 Sep-04 76

DB15-0809 Mar-05 260 320 130 170

DB15-0809 Oct-05 250 139 110 29

DB15-0809 Apr-06

DB15-1011 Sep-04 14

DB15-1011 Mar-05 18[30 U 14U 30U

DB15-1011 Oct-05 36[27 U 27U 27U

DB15-1011 Apr-06

DB17-0809 Sep-04 5.4

DB17-0809 Mar-05 25U 27U 13U 27U

DB17-0809 Oct-05 3.1U 36U 36U 36U

DB17-0809 Apr-06

DB17-0910 Sep-04 2.8U

DB17-0910 Mar-05 3.4[30U 14U 30U

DB17-0910 Oct-05 25U 27U 27U 27U

DB17-0910 Apr-06

DB18-0910 Sep-04 NA NA NA NA

DB18-0910 Mar-05 16(28 U 6.1[29 U

DB18-0910 Oct-05 20[27 U 27U 27U

DB18-0910 Apr-06

DB18-1415 Sep-04 NA NA NA NA

DB18-1415 Mar-05 5.9[29 U 18.6/29 U

DB18-1415 Oct-05 7.9[27 U 27U 27U

DB18-1415 Apr-06

DB19-0809 Sep-04 NA NA NA

DB19-0809 Mar-05 7000 12100 6830 3300

DB19-0809 Oct-05 4600 7316 3316 4000

DB19-0809 Apr-06

DB19-1213 Sep-04 NA NA NA NA

DB19-1213 Mar-05 5.7[30U 14U 30U

DB19-1213 Oct-05 25U 27U 27U 27U

DB19-1213 Apr-06

W5206381F
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TABLE 3-4

SUMMARY OF SOIL GRO AND VPH DATA

NAVY EXCHANGE SERVICE STATION

NAVAL AIR STATION, BRUNSWICK, MAINE

PAGE 30F 3
LOCATION-DEPTH DATE GRO! VPH? VPH Aro® VPH Ali*
MW300-0910 Sep-04 10
MW300-0910 Mar-05 16(28 U 14U 28U
MW300-0910 Oct-05 220 711.8 191.9 520
MW300-0910 Apr-06
MW300-1213 Sep-04 2.6 U
MW300-1213 Mar-05 75|31 U 15U 31U
MW300-1213 Oct-05 22127 U 27U 27U
MW300-1213 Apr-06
MW301-0708 Sep-04 3.3U 9.5 2.4 9.5
MW301-0708 Mar-05 13(30 U 1.4U 30U
MW301-0708 Oct-05 0.82]127 U 27U 27U
MW301-0708 Apr-06
MW301-0910 Sep-04 29U
MW301-0910 Mar-05 7127 VU 1.7{27 VU
MW301-0910 Oct-05 25U 27U 27U 27U
MW301-0910 Apr-06
MW302-0304 Sep-04 25U
MW302-0304 Mar-05 28U 28U 1.7{28 U
MW302-0304 Oct-05 25U 27U 27U 27U
MW302-0304 Apr-06
MW302-0506 Sep-04 29U
MW302-0506 Mar-05 3.1U 33 3.2 33
MW302-0506 Oct-05 25U 27U 27U 27U
MW302-0506 Apr-06
SOIL SUMMARY STATISTICS

Min. (Oth . Median (2nd . Max. (4th

Quartile) Ist Quartile Quartile) 8rd Quartile Quartile)
GRO Sep 2004 0 0 12 10000
GRO Mar 2005 0 13 52 11000
GRO Oct 2005 0 5.3 120 6100
VPH ARO Mar 2005 0 1.7 18.6 8240
VPH ARO Oct 2005 0 0 72.9 3333
VPH ALI Mar 2005 0 0 28 7000
VPH ALI Oct 2005 0 0 0 4000

Notes:
1
2.
3.
4
5.
Abbr:

W5206381F

GRO - gasoline range organics, by Maine HETL Method 4.2.17 (mg/Kg).

VPH - volatile petroleum hydrocarbons, Massachusetts VPH Method (May 2004, rev. 1.1) (mg/Kg). Total
VPH = sum of C5-C12 aliphatics, C9-C10 aromatics, and targeted VPH aromatics w/o MTBE.

Aro - C9-C10 aromatics & targeted analytes w/o MTBE. (mg/Kg).

Ali - C5-C8 & C9-C12 aliphatics (mg/Kg).
Non-detect values = 0 for statistical analysis. Data in mg/Kg.

na - not applicable

CT0 14
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NAVY EXCHANGE SERV‘CE STAT‘ON o G;\SOLINE % //(3,28 )\ '&Mw—NASB—ZB ..- EISRE(?E:F#SH_U%(JLM%%w-PGM83|¥g|§EngELL
(BUILDING 538) UsT O A A - FH i (o
@ GRO CONCENTRATION) (mg/kg)
o (82?3j') (.1.'630) SDP—3 (1,600) NS = NOT SAMPLED 9/%e
_ 7 ® 5052 (<1.620) [(1.000).16-18] SRVELING INTERVAL 19 513 T BGS.
B 1P 80P—7 /(712) [TPH—GRO CONCENTRATION 3GS.
o [T T L oRoDUCT LNES = 5 800) —_ —500——— AT 16—18 FT BGS]
U.G. PRODUCT LINES ' DP—16 TOTAL SORBED—PHASE TPH—GRO
- CONCENTRATION ISOPLETH
P (1 ,460) (DASHED WHERE INFERRED)
® DP—18® ' 527 = LIMITED DIRECT-PUSH INVESTIGATION AT
~10 JUNE 2003).
(<135u) DP—8 BDP = BASELINE DIRECT—PUSH SOIL BgRING
FUELING (3,450) ' SDP—4 0 = POST-ICO DREC
= POST— |
/ UELING ' O(<1.550) POST- 1500 DIRECT, PUSH SOIL BORING
SDP = POST—ISCO SUPPLEMENTAL DIRECT—
> DP—17 SOIL BORNG (18-20 JUNE 2002).
(<1.300)® =2
W, 1,000 NOTES:
BDP—4 ’ SDP-6
® ®
i (4,400) |2 <1.2 1. BASE MAP D
(141) ‘ 000 ( V) DATED 24 JUNEEYglégPEﬂDF§BEVE$g_gE¥FENGLAND' ChRNERSTENE
DPYy 3 MW—NASB—24 PROFESSIONAL LAND. SURVEYING, | INC . 20 MAY 1994, 15 JOLY
(0.374) ,0'00 500 MAY 1997, AND 7 NOVEMBER 2001, AY 1994, 19 JULY 1995,
® SDP-5 2. BASE MAP UPDATED
®DP-10 Oreo C° CUNE 5608 BY BRIAN SMITH SURVEVORS, Ng. i ey COMPLETED 11
(<1.48U) TRANSFORMER 3. BASELINE D c
: IRECT-PUSH POINTS MAY OVER-REP
SATURATED. 7ON T RESENT CURRENT
ot  son-s
(103) upP (3,320} N (<1.37U) DIRECT_PUSH DATA C1. e, . TP AND SDP SOIL BORINGS). .
BDP-3 ’ ® .
<1.56U) 4. 1=IN. FLUSH MOUNTED -
53 [(4,160),14—16] ( S — & il M MICRO-WELLS WERE INSTALLED AT
® 5 0\ ———— ~FOOTING DRAIN RUPPLENENTAL DIRECToPUSH SOTC BORING LUCATION SDPoS DN 10 JUNE
SOP27 4,000, L ROOF VENT 005, IL BORING LOCATION SDP-S ON 10 JUNE
(1.66) = 27
g L G 5. NEWLY INS -
oA WQ o \TER (BU\\—D\N S, NEWLY INSTALLED MICRO-WELLS CAT LOCATIONS DP-19 AND SPD-S)
L4, FOUNDAT NRA RICES CE AND ALL B27 DIRECT-PUSH SOIL BORINGS (Be7-DP1 THROUGH B27-DPE)
6. e (SFToRM > NER) ALY N4 MITH SURVEYORS ON 10 JUNE 2003.
- o | SOURCE:
(4.5) : <D1PZ§L1J ) o Y \ CORRECTIVE ACTION PLAN, NAVY EXCHANGE SERVICE STATION, NAVAL
DP—20 \ TECHNDLDGY, ING. MARGH 2004 1 ChCTNEERINGS SCIENCE, AND
(634) ®
B27-DP6
BDP-1
o1 W NASB— 25 cr7 o0 ® (NS) “ TETRATECH NUS, INC.
. (<1,2110) \Z B27—-DP3
© s ®3 e
@
DP—22 SDP-10 B\
®DP—23 (<1.18U) (<1.320) ™ SATURATED ZONE SOIL TPH-GRO CONCENTRATIONS
$ (3.79) % ‘% FOLLOW|r;iVT[sEl;gH:HEWCAL OXIDATION INJECTION
3 = NGE SERVICE STATION
MW—NASB—226 Z. % I US NAVY NAVFAC EFANE
L iy NAVAL AIR STATION, BRUNSWICK, MAINE
% 897—DP5 ® ' GRAPHIC SCALE
é& (<1,035VU) ® o 30" 60" FILE SoA
6 O | \ 4590\ W5206381D\FIG_1—-4.DWG AS NoLTEED
FI
GURE ::JrBER REV DATE
2 01/25/06
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= e
U.G. PRODUCT LINES FH
TRANSFORMER
-1 — T
° L ——— —FOUNDATION WALL
- — FOOTING pR
Al
ROOF venT N
BUILDING 27)
EAMILY SERVICES CENTER (
Q
(@]
=z
(@]
4 &
—
m
MW—NASB—226 =
=
£ ®
>
..... = NOTES:
----- l——- i 1. BASE MAP DEVELOPED FROM ERM-NEW ENGLAND, INC. SITE
: CBR _J PLAN DATED 24 JUNE 1992 AND SURVEYS PERFORMED BY
L= CORNERSTONE PROFESSIONAL LAND SURVEYING, INC., 20 MAY
1994, 19 JULY 1995, MAY 1997, AND 7 NOVEMBER 2001.
PARKING LOT
LEGEND 2. BASE MAP UPDATED AND VERIFIED BASED ON SURVEY
COMPLETED 11 JUNE 2003 BY BRIAN SMITH SURVEYORS, INC.
3. LOCATIONS NAD ELEVATIONS FOR ADDITION WELLS <¢DB-01
MW_NASB_24$ MONITORING WELL TO DB-17> AND NEW MONITORING WELLS (MW-300, -301, -302>
(2—|NCH OR 4—INCH INSIDE D|AM|:—rER) SURVEYED BY OEST ASSOCIATES, INC. ON NOVEMBER 2, 2004.
SOURCE:
DB-01 (O DIRECT—PUSH N—BLEND ADDITION WELL (2004)

CORRECTIVE ACTION PLAN, NAVY EXCHANGE SERVICE STATION,

: . NAVAL AIR STATION, BRUNSWICK, MAINE; EA ENGINEERING,
B27-DP2 ® DIRECT—PUSH MONITORING WELL SCIENCE, AND TECHNOLOGY, INC. MARCH 2004.

SB-01 -¢- DIRECT—PUSH SOIL BORING (2004)

*s.ry  FIRE HYDRANT WITH BOLLARDS
“ TETRA TECH NUS, INC.
eup  UTILITY POLE
[ce | STORM WATER CATCH BASIN
BASELINE 2004 DISSOLVED PHASE GRO
S) SEWER MANHOLE CONCENTRATIONS IN GROUNDWATER
EXISTING CHAIN LINK FENCE NAVAL EXCHANGE SERVICE STATION
GRAPHIC SCALE
——  ——  UNDERGROUND STRUCTURE . o o US NAVY NAVFAC EFANE
. LINE OF EQUAL GRO CONCENTRATION IN e | NAVAL AIR STATION, BRUNSWICK, MAINE
GROUNDWATER (mg/L) — DASHED WHERE
ESTIMATED FILE SCALE
\ 4590\ W5206381D\FIG_1-5.DWG AS NOTED
FIGURE NUMBER REV DATE
+5 0  ovi8/08
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FooT,
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ND
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TFASTM_31330N0J

NOTES:

1. BASE MAP DEVELOPED FROM ERM-NEW ENGLAND, INC. SITE
© R PLAN DATED 24 JUNE 1992 AND SURVEYS PERFORMED BY

CORNERSTONE PROFESSIONAL LAND SURVEYING, INC., 20 MAY
T 1994, 19 JULY 1995, MAY 1997, AND 7 NOVEMBER 2001.
PARKING LO

LEGEND

2. BASE MAP UPDATED AND VERIFIED BASED ON SURVEY
COMPLETED 11 JUNE 2003 BY BRIAN SMITH SURVEYORS, INC.

3. LOCATIONS NAD ELEVATIONS FOR ADDITION WELLS (DB-01
MW—NASB—24 F MONITORING WELL

TO DB-17> AND NEW MONITORING WELLS (MW-300, -301, -302>
(2—|NCH OR 4—INCH INSIDE DIAMEFER) SURVEYED BY OEST ASSOCIATES, INC. ON NOVEMBER 2, 2004.

SOURCE:
DB-01 (O DIRECT—PUSH N—BLEND ADDITION WELL (2004)

CORRECTIVE ACTION PLAN, NAVY EXCHANGE SERVICE STATION,
B27-DP2 ® DIRECT—PUSH MONITORING WELL

NAVAL AIR STATION, BRUNSWICK, MAINE; EA ENGINEERING,

SCIENCE, AND TECHNOLOGY, INC. MARCH 2004,
SB-01 -¢- DIRECT—PUSH SOIL BORING (2004)

ce

®FH FIRE HYDRANT WITH BOLLARDS

“ TETRA TECH NUS, INC.
eup  UTILITY POLE

[ce | STORM WATER CATCH BASIN

BASELINE (2004) DISSOLVED PHASE BTEX
© SEWER MANHOLE CONCENTRATIONS IN GROUNDWATER
EXISTING CHAIN LINK FENCE

NAVAL EXCHANGE SERVICE STATION

GRAPHIC SCALE
UNDERGROUND STRUCTURE o o o US NAVY NAVFAC EFANE
e LINE OF EQUAL BTEX CONCENTRATION IN ) ! NAVAL AR STATION, BRUNSWICK, MAINE
GROUNDWATER (ug/L) — DASHED WHERE
ESTIMATED FILE SCALE
\ 4590\ W5206381D\FIG_1-6.DWG AS NOTED
FIGURE NUMBER REV DATE
16 0 ovi/os
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pP_37 \ \ .
P , . FH
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TRANSFORMER
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<R
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FO
Rog,T—’NVGENDTRAIN
£5 CENTER (BUILDING 27)
‘ FAMILY SERVIC

B27-DP2
Sy ®
MW—NASB-25 :

4

MW—-NASB—-226

B

TFASTM_31330N0J

..... = NOTES:

L= 1. BASE MAP DEVELOPED FROM ERM-NEW ENGLAND, INC. SITE
: CB i PLAN DATED 24 JUNE 1992 AND SURVEYS PERFORMED BY
L= CORNERSTONE PROFESSIONAL LAND SURVEYING, INC., 20 MAY
NG LOT 1994, 19 JULY 1995, MAY 1997, AND 7 NOVEMBER 2001.
PARKI

LEGEND 2. BASE MAP UPDATED AND VERIFIED BASED ON SURVEY

COMPLETED 11 JUNE 2003 BY BRIAN SMITH SURVEYORS, INC.

3. LOCATIONS NAD ELEVATIONS FOR ADDITION WELLS (DB-01
MW—NASB—24 @ MONITORING WELL TO DB-17> AND NEW MONITORING WELLS (MW-300, -301, -302)
e (2—INCH OR 4—INCH INSIDE DIAMETER) SURVEYED BY OEST ASSOCIATES, INC. ON NOVEMBER 2, 2004.

DB-01 SILRCE
- DIRECT—PUSH N—BLEND ADDITION WELL (2004

( ) CORRECTIVE ACTION PLAN, NAVY EXCHANGE SERVICE STATION,
_ NAVAL AIR STATION, BRUNSWICK, MAINE; EA ENGINEERING,
B27-DP2 ® DIRECT—PUSH MONITORING WELL SCIENCE, AND TECHNOLOGY, INC. MARCH 2004.

SB-01 ¢ DIRECT—PUSH SOIL BORING (2004)
"s.py  FIRE HYDRANT WITH BOLLARDS TETRA TECH NUS, INC.
sup  UTILTY POLE “
[ce | STORM WATER CATCH BASIN
S SEWER MANHOLE BASELINE (2004) SOIL GRO CONCENTRATIONS

UPPER SATURATED ZONE
NAVAL EXCHANGE SERVICE STATION

EXISTING CHAIN LINK FENCE

GRAPHIC SCALE

—— —— UNDERGROUND STRUCTURE . o o US NAVY NAVFAC EFANE
e LINE OF EQUAL GRO CONCENTRATION IN S A | NAVAL AR STATION, BRUNSWICK, MAINE
(mg/kg) — DASHED WHERE ESTIMATED
FILE SCALE
\ 4590\ W5206381D\FIG_1-7.DWG AS NOTED
FIGURE NUMBER REV DATE
+7 0 ovis/08
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ATIO
(BUILDING 538) N SQ%UNE )
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| TRANSFORMER
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IMwH300
[ ot
| ING 27)
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]

{

MW—NASB—25-$ 0.63
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MW—-NASB—-226

NOTES:
T Cp : 1, BASE MAP DEVELOPED FROM ERM-NEW ENGLAND, INC. SITE
..... [ PLAN DATED 24 JUNE 1992 AND SURVEYS PERFORMED BY
CB : CORNERSTONE PROFESSIONAL LAND SURVEYING, INC., 20 MAY
- 1994, 19 JULY 1995, MAY 1997, AND 7 NOVEMBER 2001.
PARK\NG LOT 2. BASE MAP UPDATED AND VERIFIED BASED ON SURVEY
COMPLETED 11 JUNE 2003 BY BRIAN SMITH SURVEYORS, INC.

3. LOCATIONS NAD ELEVATIONS FOR ADDITION WELLS (DB-01

TO DB-17> AND NEW MONITORING WELLS <(MW-300, -301, -302>
LEGEND SURVEYED BY OEST ASSOCIATES, INC, ON NOVEMBER 2, 2004,

4, ADDITIONAL WELLS DB-18 AND DB-19 LOCATIONS
APPROXIMATE,
MW—NASE—24 ¥ MONITORING WELL SOURCE:
(2—INCH OR 4—INCH INSIDE DIAMETER) :
CORRECTIVE ACTION PLAN, NAVY EXCHANGE SERVICE STATION,
DB-01 DIRECT—PUSH N—BLEND ADDITION WELL (2004/2005) NAVAL AIR STATION, BRUNSWICK, MAINE; EA ENGINEERING,
SCIENCE, AND TECHNOLOGY, INC. MARCH 2004.
B27-DP2 ® DIRECT—PUSH MONITORING WELL

SB-01 -#- DIRECT—PUSH SOIL BORING (2004)

“ TETRA TECH NUS, INC.
*eery FIRE HYDRANT WITH BOLLARDS

eup  UTILITY POLE

ROUND 1 (MARCH 2005) GROUNDWATER

[cs | STORM WATER CATCH BASIN GRO CONCENTRATIONS

NAVAL EXCHANGE SERVICE STATION
S) SEWER MANHOLE GRAPHIC SCALE US NAVY NAVFAC EFANE
—— —— UNDERGROUND STRUCTURE r___ 3 d NAVAL AIR STATION, BRUNSWICK, MAINE
e LINE OF EQUAL GRO CONCENTRATION IN
GROUNDWATER (mg/L) — DASHED WHERE AILE SCALE
ESTIMATED \4590\W5206381D\FIG_1-8.DWG AS NOTED
FIGURE NUMBER REV DATE
+8 0 ovis/08
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‘ 0 D%
| DB 04 C%B 19
33
G DL‘H 1 MW—NASB—24
o SDP“? o &
i 1i I TRANSFORMER
10.6 DB—09 ' ’ o
;sed B—17
SB-01
I 177 e @D
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I ‘ FAMILY SERVICES CENTER (BUILDIN )
k .
S e
B27-DP2
$'MN160T ®

4

MW—-NASB—-226

Ll e
[GRoT_3L3WON09 (A

H CB?J 1,

BASE MAP DEVELOPED FROM ERM-NEW ENGLAND, INC. SITE PLAN DATED
24 JUNE 1992 AND SURVEYS PERFORMED BY CORNERSTONE PROFESSIONAL

H : LAND SURVEYING, INC., 20 MAY 1994, 19 JULY 1995, MAY 1997, AND 7
L= NOVEMBER 2001,

PARK\NG LOT 2. BASE MAP UPDATED AND VERIFIED BASED ON SURVEY COMPLETED 11
JUNE 2003 BY BRIAN SMITH SURVEYORS, INC.

3. LOCATIONS NAD ELEVATIONS FOR ADDITION WELLS <¢DB-0O1 TO DB-17>
AND NEW MONITORING WELLS (MW-300, -301, -302> SURVEYED BY DEST
ASSOCIATES, INC. ON NOVEMBER 2, 2004,

LEGEND 4. ADDITIONAL WELLS DB-18 AND DB-19 LOCATIONS APPROXIMATE.
5. VPH - MASSACHUSETTS VOLATILE PETROLEUM HYDROCARBON METHOD
MW—NASB—24®  MONITORING WELL SOURGE:
(2—INCH OR 4—INCH INSIDE DIAMETER)
CORRECTIVE ACTION PLAN, NAVY EXCHANGE SERVICE STATION, NAVAL AIR
pB-01 © DIRECT—PUSH N—BLEND ADDITION WELL (2004/2005) T R ICK ot s B ENGINEERING, - SCIENCE, AND
B27-DP2 @ DIRECT—PUSH MONITORING WELL
TETRA TECH NUS, INC.
SB-01 - DIRECT-PUSH SOIL BORING (2004) “

'?.'FH FIRE HYDRANT WITH BOLLARDS

ROUND 1 (MARCH 2005) GROUNDWATER
*UP UTILITY POLE VPH AROMATIC HYDROCARBON CONCENTRATIONS

[cB | STORM WATER CATCH BASIN NAVAL EXCHANGE SERVICE STATION

GRAPHIC SCALE
S SEWER MANHOLE , , , US NAVY NAVFAC EFANE
A & NAVAL AIR STATION, BRUNSWICK, MAINE
—— —— UNDERGROUND STRUCTURE ~  SeemiSalied
s LINE OF EQUAL VPH AROMATICS FILE SCALE
CONCENTRATION IN GROUNDWATER (mg/L) \4590\W5206381D\FIG_3-2.0WG AS NOTED
— DASHED WHERE ESTIMATED

FIGURE NUMBER REV DATE
19 0 01/18/08
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\ ®
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UNDER

STORAGE DD

E TANKS

2. BASE MAP UPDATED AND VERIFIED BASED ON SURVEY COMPLETED 11
JUNE 2003 BY BRIAN SMITH SURVEYORS, INC.

3. LOCATIONS NAD ELEVATIONS FOR ADDITION WELLS <¢DB-0O1 TO DB-17>
AND NEW MONITORING WELLS (MW-300, -301, -302> SURVEYED BY DEST
ASSOCIATES, INC. ON NOVEMBER 2, 2004,

4, ADDITIONAL WELLS DB-18 AND DB-19 LOCATIONS APPROXIMATE.

S. VPH — MASSACHUSETTS VOLATILE PETROLEUM HYDROCARBON METHOD

DIAMETER) SOURCE:

CORRECTIVE ACTION PLAN, NAVY EXCHANGE SERVICE STATION, NAVAL AIR
STATION, BRUNSWICK, MAINE; EA ENGINEERING, SCIENCE, AND

TECHNOLOGY,

DIRECT—PUSH MONITORING WELL

DIRECT—PUSH SOIL BORING (2004)

FIRE HYDRANT WITH BOLLARDS

UTILITY POLE
STORM WATER CATCH BASIN
SEWER MANHOLE

UNDERGROUND STRUCTURE

LINE OF EQUAL VPH ALIPHATIC (C5—C8,C9-C12) FILE _ SCALE
CONCENTRATION IN GROUNDWATER (mg/L) _ \ 4590\ W5206381D\FIG_1-10.DWG AS NOTED
DASHED WHERE ESTIMATED FIGURE :%BER Rgv 01/1[?;56

GRAPHIC SCALE

60’

BASE MAP DEVELOPED FROM ERM-NEW ENGLAND, INC. SITE PLAN DATED
24 JUNE 1992 AND SURVEYS PERFORMED BY CORNERSTONE PROFESSIONAL

LAND SURVEYING, INC., 20 MAY 1994, 19 JULY 1995, MAY 1997, AND 7
NOVEMBER 2001,

INC.__MARCH 2004.

“ TETRA TECH NUS, INC.

ROUND 1 (MARCH 2005) GROUNDWATER
VPH ALIPHATIC HYDROCARBON CONCENTRATIONS

NAVAL EXCHANGE SERVICE STATION
US NAVY NAVFAC EFANE

NAVAL AIR STATION, BRUNSWICK, MAINE
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=
PN
= B27-DP4
\ S,
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NOTES:

: 1. BASE MAP DEVELOPED FROM ERM-NEW ENGLAND, INC. SITE
..... L. PLAN DATED 24 JUNE 1992 AND SURVEYS PERFORMED BY
: CB ]

CORNERSTONE PROFESSIONAL LAND SURVEYING, INC., 20 MAY
1994, 19 JULY 1995,

MAY 1997, AND 7 NOVEMBER 2001.
PARK\NG LOT 2. BASE MAP UPDATED AND VERIFIED BASED ON SURVEY
COMPLETED 11 JUNE 2003 BY BRIAN SMITH SURVEYORS, INC.
3. LOCATIONS NAD ELEVATIONS FOR ADDITION WELLS ¢(DB-01
TO DB-17> AND NEW MONITORING WELLS (MW-300, -301, -302>
LEGEND SURVEYED BY OEST ASSOCIATES, INC, ON NOVEMBER 2, 2004.
4, ADDITIONAL WELLS DB-18 AND DB-19 LOCATIONS
APPROXIMATE.
MW—NASE—24 ¥ MONITORING WELL SoURGE:
(2=INCH OR 4—INCH INSIDE DIAMETER) '
CORRECTIVE ACTION PLAN, NAVY EXCHANGE SERVICE STATION,
DB-01 O DIRECT—PUSH N—BLEND ADDITION WELL (2004/2005) NAVAL AIR STATION, BRUNSWICK, MAINE; EA ENGINEERING,
SCIENCE, AND TECHNOLOGY, INC. MARCH 2004.
B27-DP2 ® DIRECT—PUSH MONITORING WELL
SB-01 ¢ DIRECT—PUSH SOIL BORING (2004) “ TETRA TECH NUS, INC.
‘¢.ry  FIRE HYDRANT WITH BOLLARDS
*up UTILITY POLE ROUND 1 (MARCH 2005) SOIL
[€8]  STORM WATER CATCH BASIN GRO CONCENTRATIONS
NAVAL EXCHANGE SERVICE STATION
© SEWER MANHOLE GRAPHIC SCALE US NAVY NAVFAC EFANE
—— —— UNDERGROUND STRUCTURE r___ 3 d NAVAL AIR STATION, BRUNSWICK, MAINE
s LINE OF EQUAL GRO CONCENTRATION
IN SOIL (mg/kg) — DASHED WHERE FILE SCALE
ESTIMATED \4590\W5206381D\FIG_3-4.DWG AS NOTED
FIGURE NUMBER REV DATE
1 0  0118/06
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! CB.T 1. BASE MAP DEVELOPED FROM ERM-NEW ENGLAND, INC. SITE PLAN DATED
[ - 24 JUNE 1992 AND SURVEYS PERFORMED BY CORNERSTONE PROFESSIONAL

. - LAND SURVEYING, INC., 20 MAY 1994, 19 JULY 19995, MAY 1997, AND 7
L= NOVEMBER 2001.
PARKING LOT

2. BASE MAP UPDATED AND VERIFIED BASED ON SURVEY COMPLETED 11
JUNE 2003 BY BRIAN SMITH SURVEYORS, INC.

3. LOCATIONS NAD ELEVATIONS FOR ADDITION WELLS <¢DB-0O1 TO DB-17>
AND NEW MONITORING WELLS (MW-300, -301, -302> SURVEYED BY DEST
ASSOCIATES, INC. ON NOVEMBER 2, 2004

LEGEND

4, ADDITIONAL WELLS DB-18 AND DB-19 LOCATIONS APPROXIMATE

S, VPH - MASSACHUSETTS VOLATILE PETROLEUM HYDROCARBON METHOD
MW—NASB—24 % MONITORING WELL SOURCE:
(2—INCH OR 4—INCH INSIDE DIAMETER) S

C) CORRECTIVE ACTION PLAN, NAVY EXCHANGE SERVICE STATION, NAVAL AIR
DB-01 _ — STATION, BRUNSWICK, MAINE; EA ENGINEERING, SCIENCE, AND
DIRECT—PUSH N—BLEND ADDITION WELL (2004/2005) TECHNOLOGY, INC. MARCH 2004,

B27-DP2 ® DIRECT—PUSH MONITORING WELL

TETRA TECH NUS, INC.
SB-01 ¢ DIRECT—PUSH SOIL BORING (2004) “

*®.FH FIRE HYDRANT WITH BOLLARDS

ROUND 1 (MARCH 2005) SOIL
*UP UTILITY POLE VPH AROMATIC HYDROCARBON CONCENTRATIONS

[cB | STORM WATER CATCH BASIN NAVAL EXCHANGE SERVICE STATION

GRAPHIC SCALE
® SEWER MANHOLE , , , US NAVY NAVFAC EFANE
?_ — 3 650 NAVAL AIR STATION, BRUNSWICK, MAINE
—— —— UNDERGROUND STRUCTURE B
——  LINE OF EQUAL VPH AROMATICS FILE SCALE
CONCENTRATION IN SOIL (mg/kg) — \4590\W5206381D\FIG_1-12.DWG AS NOTED
DASHED WHERE ESTIMATED

FIGURE NUMBER REV DATE
112 0 01/18/08
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MW—NASB—24$-

DB-01(
B27-DP2 ®
SB-01 ¢
"$FH
*UP
(e
®

PARKING LOT

MONITORING WELL
(2—INCH OR 4—INCH INSIDE DIAMETER)

DIRECT—PUSH N—BLEND ADDITION WELL (2004/2005)
DIRECT—PUSH MONITORING WELL

DIRECT—PUSH SOIL BORING (2004)

FIRE HYDRANT WITH BOLLARDS
UTILITY POLE

STORM WATER CATCH BASIN
GRAPHIC SCALE
SEWER MANHOLE

UNDERGROUND STRUCTURE ~ BE=S=S=a=

®
MW=302 \/
&\
1 mg/kg \ e

1. BASE MAP DEVELOPED FROM ERM-NEW ENGLAND,

24 JUNE 1992 AND SURVEYS PERFORMED BY CORNERSTONE PROFESSIONAL
LAND SURVEYING, INC., 20 MAY 1994, 19 JULY 1995,

NOVEMBER 2001

2. BASE MAP UPDATED AND VERIFIED BASED ON SURVEY COMPLETED 11
JUNE 2003 BY BRIAN SMITH SURVEYORS, INC.

3. LOCATIONS NAD ELEVATIONS FOR ADDITION WELLS <¢DB-0O1 TO DB-17>

AND NEW MONITORING WELLS (MW-300, -301, -302> SURVEYED BY DEST
ASSOCIATES, INC. ON NOVEMBER 2,

4, ADDITIONAL WELLS DB-18 AND DB-19 LOCATIONS APPROXIMATE
S. VPH — MASSACHUSETTS VOLATILE PETROLEUM HYDROCARBON METHOD

SOURCE

CORRECTIVE ACTION PLAN,
STATION, BRUNSWICK, MAINE;
TECHNOLOGY, INC. MARCH 2004.

60’

LINE OF EQUAL VPH ALIPHATIC (C5-C8,C9-C12)

SCALE
CONCENTRATION IN SOIL (mg/kg) — DASHED \4590\W5206381D\FIG_3-6.DWC AS NOTED
WHERE ESTIMATED FIGURE NUMBER REV DATE
1+13 0 01/18/08

GROUND
E TANKS

MW—NASB—24
%

B ————xpAToN WAL

NAVY EXCHANGE SERVICE STATION, NAVAL AIR
EA ENGINEERING, SCIENCE, AND

RO NS DRAIN

2004,

TRANSFORMER

[y

Foor
VENT

INC. SITE PLAN DATED
MAY 1997, AND 7

T

TETRA TECH NUS, INC.

ROUND 1 (MARCH 2005) SOIL
VPH ALIPHATIC HYDROCARBON CONCENTRATIONS

NAVAL EXCHANGE SERVICE STATION
US NAVY NAVFAC EFANE

NAVAL AIR STATION, BRUNSWICK, MAINE

FILE




NAVY EXCHANGE seRy,

FUELIN
lSLANDg

(BULDING 53g) - STATION

SVE/As
REMEDIAL
BUILDING

FORMER
5,000—GA

d%"‘ﬁ«' *up

®DP-2
4 MW—NASB—26
60.4

LEGEND

MONITORING WELL
(2—INCH OR 4—INCH INSIDE DIAMETER)

MW—NASB—24-$'

DB-01 DIRECT—PUSH N—BLEND ADDITION WELL (2004)
B27-DP2 ® DIRECT—PUSH MONITORING WELL
SB-01 -4 DIRECT—PUSH SOIL BORING (2004)
*¢.kh  FIRE HYDRANT WITH BOLLARDS
syp  UTILTY POLE
STORM WATER CATCH BASIN
® SEWER MANHOLE
EXISTING CHAIN LINK FENCE
— — — —  UNDERGROUND STRUCTURE
LINE OF EQUAL WATER TABLE ELEVATION IN
FEET, OCTOBER 20, 2005
DASHED WHERE INFERRED
60.2

ELEVATION (FEET) NGVD 1929

GROUNDWATER FLOW DIRECTION

OO h TRANSFORMER
S S
N % JW—NASB—225 ~ o817 |NE 3\5
+ Q. Os03 9.
© B ’ ; -
MOTOR POOL VEHICLE TR0 D _Sbe _ S B A
STORAGE YARD \], DB14 5 50— £2omvG oran |
— MW-300 I .5 | NOTES:!
F BUILDING 27) | 1. BASE MAP DEVELOPED FROM ERM-NEW ENGLAND, INC. SITE
/ | FAMILY SERVICES CENTER ( PLAN DATED 24 JUNE 1992 AND SURVEYS PERFORMED BY
\ CORNERSTONE PROFESSIONAL LAND SURVEYING, INC., 20 MAY
1994, 19 JULY 1995, MAY 1997, AND 7 NOVEMBER 2001,
B27-DP2
| Suv_z0| ® 2. BASE MAP UPDATED AND VERIFIED BASED ON SURVEY
e 17% T g 58 COMPLETED 11 JUNE 2003 BY BRIAN SMITH SURVEYORS, INC.
(=]
& 2\ \ 980 A 3. LOCATIONS AND ELEVATIONS FOR ADDITION WELLS ¢DB-O1
MW—NASB—226 £ W TO DB-17> AND NEW MONITORING WELLS <¢MW-300, -301, -302)
576 ) = SURVEYED BY OEST ASSOCIATES, INC. ON NOVEMBER 2, 2004,
. 2 3
MW—NASB—10 6%6 = ® SOURCE:
CORRECTIVE ACTION PLAN, NAVY EXCHANGE SERVICE STATION,
‘ NAVAL AIR STATION, BRUNSWICK, MAINE; EA ENGINEERING,
; SCIENCE, AND TECHNOLOGY, INC. MARCH 2004,
MW—NASB—251 ’
s— — / =2
w ©
TETRA TECH NUS, INC.
PARKING LOT t
& D ——
 ’ WATER TABLE SURFACE - OCTOBER 2005
o “up NAVAL EXCHANGE SERVICE STATION
FH- US NAVY NAVFAC EFANE
% & yrsos NAVAL AIR STATION, BRUNSWICK, MAINE
_Q_ MW—NASB—252 573 - GRAPHIC SCALE
MW—NAsg_g MW—NASB—250 57.1 :
» R v i 100
\ ™ ™ e ™ ™ ™ | FILE SCALE
‘\.\O DWG\ 4590\ W5206381D\ FIG_2—1.DWG AS NOTED
FIGURE NUMBER REV DATE
2-1 0 01/25/06
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FORMER

®
NAVY EXCHANG 5,000—GAL o
E SERVICE sTA ’ &
TI0 GASOLINE N
(BUILDING 53g) N USTS 'up
{P-WW—NASB—ZG
= °?.’
U.G. PRODUCT LINES FH
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[y

o —— — TFOUNDATION WALL

—

FOOTING prajy

—

e """1

ROOF VENT
MW -30Q G 27
\ 82 | EAMILY SERVICES CENTER (BUILDING 27)
27-DP2
shRe ®l
. o
MW—NASB—25 -
& A
MW—NASB—226 =
>
2 B27-DP4
= ® @

Mw-302

NOTES:

1, BASE MAP DEVELOPED FROM ERM-NEW ENGLAND, INC. SITE

[ PLAN DATED 24 JUNE 1992 AND SURVEYS PERFORMED BY
: CB j CORNERSTONE PROFESSIONAL LAND SURVEYING, INC., 20 MAY
L.

1994, 19 JULY 1995, MAY 1997, AND 7 NOVEMBER 2001.

2. BASE MAP UPDATED AND VERIFIED BASED ON SURVEY
COMPLETED 11 JUNE 2003 BY BRIAN SMITH SURVEYORS, INC.

3. LOCATIONS NAD ELEVATIONS FOR ADDITION WELLS (DB-01
RK"QG Lﬁfr TO DB-17> AND NEW MONITORING WELLS (MW-300, -301, -302>
LEGEND PA SURVEYED BY OEST ASSOCIATES, INC, ON NOVEMBER 2, 2004,
4, ADDITIONAL WELLS DB-18 AND DB-19 LOCATIONS
APPROXIMATE
MW-NASB—24 ¥ el LT SOURCE:
(2—INCH OR 4—INCH INSIDE DIAMETER)
CORRECTIVE ACTION PLAN, NAVY EXCHANGE SERVICE STATION,
pB-01 © DIRECT-PUSH N—BLEND ADDITION WELL (2004) N e IR DAL LN GERoNSWICK, MATNE) 8 ENGINEERING,
B27-DP2 ® DIRECT—PUSH MONITORING WELL
SB-01 ¢ DIRECT—PUSH SOIL BORING (2004) Tt TETRA TECH NUS, INC.
‘s.gy FIRE HYDRANT WITH BOLLARDS

TP UTILITY POLE ROUND 2 (OCTOBER 2005)

6] STORM WATER CATCH BASIN GROUNDWATER GRO CONCENTRATIONS
- NAVAL EXCHANGE SERVICE STATION
US NAVY NAVFAC EFANE

—— —— UNDERGROUND STRUCTURE >r 3 nd NAVAL AIR STATION, BRUNSWICK, MAINE

® SEWER MANHOLE GRAPHIC SCALE

m— = | |NE OF EQUAL GRO CONCENTRATION IN FILE SCALE
GROUNDWATER (mg/L) — DASHED DWG\ 4590\ W520638 1 D\ FIG_3—1.DWG AS NOTED
WHERE APPROXIMATE FIGURE NUMBER REV DATE
3-1 0 01/17/06
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REMEDIAL
BUILDING

MW—-NASB—-23

UNDERGR
STORAGE 7QAL{\],\}I<DS

NAVY ExcH 5 000 GAL DP 2
ANGE  SERvICE NSOLIT _ <
STATION GASOLINE Z - D)
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(BULDING 5.38) USTS / @86 S ‘up
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P i _57
o
@
»
O

FAMILY SERVICES CENTER

4

MW—-NASB—-226

L1/ e,
TNV 2L3NOD T
0

Mw-302

NOTES:
T Cp : 1, BASE MAP DEVELOPED FROM ERM-NEW ENGLAND, INC. SITE
..... [ PLAN DATED 24 JUNE 1992 AND SURVEYS PERFORMED BY
: : CORNERSTONE PROFESSIONAL LAND SURVEYING, INC., 20 MAY
L= 1994, 19 JULY 1995, MAY 1997, AND 7 NOVEMBER 2001.

2. BASE MAP UPDATED AND VERIFIED BASED ON SURVEY
COMPLETED 11 JUNE 2003 BY BRIAN SMITH SURVEYORS, INC.

3. LOCATIONS NAD ELEVATIONS FOR ADDITION WELLS (DB-01
RK\NG LOT TO DB-17> AND NEW MONITORING WELLS <(MW-300, -301, -302>
LEGEND PA SURVEYED BY OEST ASSOCIATES, INC, ON NOVEMBER 2, 2004,

4, ADDITIONAL WELLS DB-18 AND DB-19 LOCATIONS
APPROXIMATE.,
MW—NASE—24 ¥ MONITORING WELL

SOURCE:
(2=INCH OR 4—INCH INSIDE DIAMETER)

CORRECTIVE ACTION PLAN, NAVY EXCHANGE SERVICE STATION,
DB-01 @ DIRECT—PUSH N—BLEND ADDITION WELL (2004) NAVAL AIR STATION, BRUNSWICK, MAINE; EA ENGINEERING,

SCIENCE, AND TECHNOLOGY, INC. MARCH 2004.
B27-DP2 ® DIRECT—PUSH MONITORING WELL

“ TETRA TECH NUS, INC.

ROUND 2 (OCTOBER 2005) GROUNDWATER
6] STORM WATER CATCH BASIN VPH AROMATIC HYDROCARBON CONCENTRATIONS
- NAVAL EXCHANGE SERVICE STATION

SB-01 -#- DIRECT—PUSH SOIL BORING (2004)

'f.'FH FIRE HYDRANT WITH BOLLARDS

eup  UTILITY POLE

® SEWER MANHOLE GRAPHIC SCALE US NAVY NAVFAC EFANE
—— —— UNDERGROUND STRUCTURE >r 3 nd NAVAL AIR STATION, BRUNSWICK, MAINE
m— = LINE OF EQUAL VPH AROMATICS AILE SCALE
CONCENTRATION IN GROUNDWATER (mg/L) DWG\ 4590\ W520638 1D\ FIG_3-2.DWG AS NOTED
— DASHED WHERE APPROXIMATE FIGURE NUMBER —_ —
3-2 (] 01/18/06
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U.G. PRODUCT LINES \ FH
DB-08
©
A ©
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| > oB-02 ®1Bé11 MW—NASB—24
D .
MW-SDP-SB Y 4
B-19 @[I 3.3 TRANSFORMER
B-09 -

s
\

$MW—X]1 o

MW—NASB—25$ 05U N\

PARKING LOT

MONITORING WELL
(2=INCH OR 4—INCH INSIDE DIAMETER)

DIRECT—PUSH N—BLEND ADDITION WELL (2004)
DIRECT—PUSH MONITORING WELL

DIRECT—PUSH SOIL BORING (2004)

FIRE HYDRANT WITH BOLLARDS

UTILITY POLE

STORM WATER CATCH BASIN
SEWER MANHOLE

DB-17
- = =OUNDATION WALL
__
Rog,T—’NVGENDTRAIN
;
FAMILY SERVICES CENTER (BU\LD\NG 27)

[y

GRAPHIC SCALE

UNDERGROUND STRUCTURE o 30

60’

LINE OF EQUAL VPH ALIPHATIC (C5-C8,C9-C12)

NOTES:

1, BASE MAP DEVELOPED FROM ERM-NEW ENGLAND, INC. SITE
PLAN DATED 24 JUNE 1992 AND SURVEYS PERFORMED BY
CORNERSTONE PROFESSIONAL LAND SURVEYING, INC., 20 MAY
1994, 19 JULY 1995, MAY 1997, AND 7 NOVEMBER 2001

2. BASE MAP UPDATED AND VERIFIED BASED ON SURVEY
COMPLETED 11 JUNE 2003 BY BRIAN SMITH SURVEYORS, INC.

3. LOCATIONS NAD ELEVATIONS FOR ADDITION WELLS (DB-01
TO DB-17> AND NEW MONITORING WELLS <(MW-300, -301, -302>
SURVEYED BY OEST ASSOCIATES, INC. ON NOVEMBER 2, 2004

4, ADDITIONAL WELLS DB-18 AND DB-19 LOCATIONS
APPROXIMATE

SOURCE

CORRECTIVE ACTION PLAN, NAVY EXCHANGE SERVICE STATION,
NAVAL AIR STATION, BRUNSWICK, MAINE; EA ENGINEERING,
SCIENCE, AND TECHNOLOGY, INC. MARCH 2004

“ TETRA TECH NUS, INC.

ROUND 2 (OCTOBER 2005) GROUNDWATER
VPH ALIPHATIC HYDROCARBON CONCENTRATIONS
NAVAL EXCHANGE SERVICE STATION
US NAVY NAVFAC EFANE

NAVAL AIR STATION, BRUNSWICK, MAINE

FILE SCALE
CONCENTRATION IN GROUNDWATER (mg/L) _ DWG\ 4590\ W520638 1D\ FIG_3—-3.DWG AS NOTED
DASHED WHERE APPROXIMATE FIGURE NUMBER REV DATE
3-3 0 01/17/06
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FIGURE 3-4
GRO TREND IN GROUNDWATER
NAVY EXCHANGE SERVICE STATION
NAVAL AIR STATION, BRUNSWICK, MAINE
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FIGURE 3-5
VPH AROMATICS TREND IN GROUNDWATER
NAVY EXCHANGE SERVICE STATION
NAVAL AIR STATION, BRUNSWICK, MAINE
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FIGURE 3-6
VPH ALIPHATICS TREND IN GROUNDWATER
NAVY EXCHANGE SERVICE STATION
NAVAL AIR STATION, BRUNSWICK, MAINE
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FIGURE 3-7
GROUNDWATER BOX PLOTS
NAVY EXCHANGE SERVICE STATION
NAVAL AIR STATION, BRUNSWICK, MAINE
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SVE/AS
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BUILDING

MW—-NASB—-23

UNDER

STORAGE DD

E TANKS

NAVY EXCHANGE s

2
ERVICE s <&
(BULDING 535)  ° [N Jsts S “Up
V—NASB—26
T FH
DB-08
60.9
DB-07
Dr- 6
4 ®DB—12
2.5U
75-11 MW—NASB—24
0 4
@ TRANSFORMER
l DB-17
® 31U
B-16 & —————— URDATON WALL |
—_— — FoorT,
ROOFIN\/GE \DRAIN
UILDING 27)
\ \ ‘ FAMILY SERVICES CENTER (B
B27-DP2
Mo )
MW—NASB—25 : ~ 2
b IR
—
m
MW—NASB—226 =
>
2o
2 B27-DP4
2 S
MW -302
NOTES!
T Cr : 1. BASE MAP DEVELOPED FROM ERM-NEW ENGLAND, INC. SITE
--Eé-i [ PLAN DATED 24 JUNE 1992 AND SURVEYS PERFORMED BY
Lo )

CORNERSTONE PROFESSIONAL LAND SURVEYING, INC., 20 MAY
1994, 19 JULY 1995, MAY 1997, AND 7 NOVEMBER 2001.

2. BASE MAP UPDATED AND VERIFIED BASED ON SURVEY
COMPLETED 11 JUNE 2003 BY BRIAN SMITH SURVEYORS, INC.

3. LOCATIONS NAD ELEVATIONS FOR ADDITION WELLS (DB-01
PARKING LOT

TO DB-17> AND NEW MONITORING WELLS (MW-300, -301, -302>
SURVEYED BY OEST ASSOCIATES, INC. ON NOVEMBER 2, 2004
LEGEND
4, ADDITIONAL WELLS DB-18 AND DB-19 LOCATIONS
APPROXIMATE
w-nase 24 & zﬁzomgﬁlNoGR W4EL||NCH INSIDE DIAMETER) SHURCE:
CORRECTIVE ACTION PLAN, NAVY EXCHANGE SERVICE STATION,
pB-01 © DIRECT-PUSH N—BLEND ADDITION WELL (2004) N e IR DAL LN GERoNSWICK, MATNE) 8 ENGINEERING,
B27-DP2 ® DIRECT—PUSH MONITORING WELL
SB-01 ¢ DIRECT—PUSH SOIL BORING (2004) “ TETRA TECH NUS, INC.
‘s.gy FIRE HYDRANT WITH BOLLARDS

TP UTILITY POLE ROUND 2 (OCTOBER 2005)

[cs | STORM WATER CATCH BASIN SOIL GRO CONGENTRATIONS
i NAVAL EXCHANGE SERVICE STATION
® SEWER MANHOLE GRAPHIC SCALE US NAVY NAVFAC EFANE
—— —— UNDERGROUND STRUCTURE >r 3 nd NAVAL AIR STATION, BRUNSWICK, MAINE
m— = LINE OF EQUAL GRO CONCENTRATION IN FILE SCALE
SOIL (mg/kg) — DASHED WHERE DWG\ 4590\ W5206381D\ FIG_3-8.DWG AS NOTED
APPROXIMATE FIGURE NUMBER REV DATE
3-8 0 01/25/06
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MW -302
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© 27U
07
06
®DB-12
27U
-1 MW—NASB—24
TRANSFORMER
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DB-17
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—
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NG

\ \ ‘ FAMILY SERVICES CENTER (BUILDING 27)

PARKING LOT

MONITORING WELL
(2=INCH OR 4—INCH INSIDE DIAMETER)

DIRECT—PUSH N—BLEND ADDITION WELL (2004)
DIRECT—PUSH MONITORING WELL

DIRECT—PUSH SOIL BORING (2004)

FIRE HYDRANT WITH BOLLARDS
UTILITY POLE

STORM WATER CATCH BASIN

SEWER MANHOLE GRAPHIC SCALE

UNDERGROUND STRUCTURE ' 30/ 60’

LINE OF EQUAL VPH AROMATICS

NOTES:

1, BASE MAP DEVELOPED FROM ERM-NEW ENGLAND, INC. SITE
PLAN DATED 24 JUNE 1992 AND SURVEYS PERFORMED BY
CORNERSTONE PROFESSIONAL LAND SURVEYING, INC., 20 MAY
1994, 19 JULY 1995, MAY 1997, AND 7 NOVEMBER 2001

2. BASE MAP UPDATED AND VERIFIED BASED ON SURVEY
COMPLETED 11 JUNE 2003 BY BRIAN SMITH SURVEYORS, INC.

3. LOCATIONS NAD ELEVATIONS FOR ADDITION WELLS (DB-01
TO DB-17> AND NEW MONITORING WELLS <(MW-300, -301, -302>
SURVEYED BY OEST ASSOCIATES, INC. ON NOVEMBER 2, 2004

4, ADDITIONAL WELLS DB-18 AND DB-19 LOCATIONS
APPROXIMATE

SOURCE

CORRECTIVE ACTION PLAN, NAVY EXCHANGE SERVICE STATION,
NAVAL AIR STATION, BRUNSWICK, MAINE; EA ENGINEERING,
SCIENCE, AND TECHNOLOGY, INC. MARCH 2004

“ TETRA TECH NUS, INC.

ROUND 2 (OCTOBER 2005) SOIL
VPH AROMATICS HYDROCARBON CONCENTRATIONS
NAVAL EXCHANGE SERVICE STATION
US NAVY NAVFAC EFANE

NAVAL AIR STATION, BRUNSWICK, MAINE

FILE SCALE
CONCENTRATION IN SOIL (mg/kg) — DWG\ 4590\ W520638 1 D\ FIG_3-9.DWG AS NOTED
DASHED WHERE APPROXIMATE FIGURE NUMBER REV DATE

3-9 0 01/25/06
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UILDING 27
\ L\QQ EAMILY SERVICES CENTER (8
\-327—-]3-?2
& 5301 ®)\
MW—NASB-25 2
b LB
—
m
MW—NASB—226 =
=
PN
z B27-DP4
= S,
MW -302
NOTES:
T Cr . 1. BASE MAP DEVELOPED FROM ERM-NEW ENGLAND, INC. SITE
- Qsé-: = PLAN DATED 24 JUNE 1992 AND SURVEYS PERFORMED BY
Lo .

CORNERSTONE PROFESSIONAL LAND SURVEYING, INC., 20 MAY
1994, 19 JULY 1995, MAY 1997, AND 7 NOVEMBER 2001.

2. BASE MAP UPDATED AND VERIFIED BASED ON SURVEY
COMPLETED 11 JUNE 2003 BY BRIAN SMITH SURVEYORS, INC.

3. LOCATIONS NAD ELEVATIONS FOR ADDITION WELLS (DB-01
PARKING LOT

TO DB-17> AND NEW MONITORING WELLS (MW-300, -301, -302)
SURVEYED BY DEST ASSOCIATES, INC. ON NOVEMBER 2, 2004,
LEGEND

4, ADDITIONAL WELLS DB-18 AND DB-19 LOCATIONS

APPROXIMATE
w-nase 24 & zﬁzomgﬁlNoGR W4EL||NCH INSIDE DIAMETER) SHURCE:
CORRECTIVE ACTION PLAN, NAVY EXCHANGE SERVICE STATION,
pB-01 © DIRECT-PUSH N—BLEND ADDITION WELL (2004) N e IR DAL LN GERoNSWICK, MATNE) 8 ENGINEERING,
B27-DP2 ® DIRECT—PUSH MONITORING WELL

SB-01 4 DIRECT—PUSH SOIL BORING (2004) “ TETRA TECH NUS, INC.
“S.ey FIRE HYDRANT WITH BOLLARDS

eup  UTILITY POLE

ROUND 2 (OCTOBER 2005) SOIL

&) STORM WATER CATCH BASIN VPH ALIPHATIC HYDROCARBON CONCENTRATIONS

NAVAL EXCHANGE SERVICE STATION
® SEWER MANHOLE GRAPHIC SCALE US NAVY NAVFAC EFANE
—— —— UNDERGROUND STRUCTURE >r 3 nd NAVAL AIR STATION, BRUNSWICK, MAINE
= = |INE OF EQUAL VPH ALIPHATIC (C5-C8,C9-C12) FILE SCALE
CONCENTRATION IN SOIL (mg/kg) — DASHED

DWG\ 4590\ W520638 1D\ FIG_3-10.DWG| AS NOTED
WHERE APPROXIMATE FIGURE NUMBER REV DATE

3-10 0 01/25/06




FIGURE 3-11
SOIL GRO IN LINE 1
NAVY EXCHANGE SERVICE STATION
NAVAL AIR STATION, BRUNSWICK, MAINE

12000

10000 —&— DB01-0809

——DB01-1213

DB03-1011
8000
—>DB03-1213
G
< —%— DB05-0809
(o))
£ 6000 —e—DB05-0910
2
o) —+—DB08-0809
4000 ——DB08-1011
———DB18-0910
DB18-1415
2000
DB19-0809
DB19-1213
0
Q N Q
o o o°
g g5 s s & & & & & & 0«
S $ S 3 S S $
< S S & & < L > & o &
CTO 14

W5206381F



12000

10000

8000

6000

GRO (mg/Kg)

4000

2000 500 mg/Kg
GRO goal

W5206381F

FIGURE 3-12
SOIL GRO IN LINE 2
NAVY EXCHANGE SERVICE STATION
NAVAL AIR STATION, BRUNSWICK, MAINE
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FIGURE 3-13
SOIL GRO IN LINE 3
NAVY EXCHANGE SERVICE STATION

NAVAL AIR STATION, BRUNSWICK, MAINE

$
S

S@ps 05

O@a 05

—o—DB13-0910

——DB13-1213

DB15-0809

—>¢—DB15-1011

—¥— DB17-0809
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CTO 14




FIGURE 3-14
SOIL VPH AROMATICS TREND
NAVY EXCHANGE SERVICE STATION
NAVAL AIR STATION, BRUNSWICK, MAINE
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—&— DB01-0809

5000 DB03-1011

—¥— DB05-0809
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[Only samples with GRO/VPH >500 mg/Kg depicted]
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FIGURE 3-15
SOIL VPH ALIPHATICS TREND
NAVY EXCHANGE SERVICE STATION
NAVAL AIR STATION, BRUNSWICK, MAINE
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[Only samples with GRO/VPH >500 mg/Kg depicted]
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FIGURE 3-16
SOIL BOX PLOTS
NAVY EXCHANGE SERVICE STATION
NAVAL AIR STATION, BRUNSWICK, MAINE
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APPENDIX A

GROUNDWATER SAMPLE COLLECTION LOGS



TETRA TECH NUS, INC.

SAMPLE LOG SHEET - “LOW FLOW” GROUNDWATER

Site Name:

Sample 1D:

Tetra Tech NUS Job No./PMS aBE80 - 051G

QcC: NR

(It applicabie}

Sample Method: Vowr Q\ew H&S Survey Meter 8,.,%  PPM Field Instrument Group A/B/C/D
Depth Sampled: =~ \8  Feet Screened Interval Depth 5-Y  feet | Pre-pump insertion WL = ft Post - pump insertion WL =t
Sample Date & Time: o /1% / § %Y hours /Dup
Sampler{s}: ™ i . n
Data Recorded By: _N— o > 8¢ ™A Signature: \M%)wm\ Analysis Bottle Lot# Analysis Bottle Lot # Analysis Bottle Lot #
Notes: " © .
AN (£1)
T, 683 Now
Clock Time Water Depth Pump Dial 1 Purge Rate Cum, Volume Temp Spec. Cond, 2 pH ORP/Eh3 DO Turbidity Comments
24hr below MP . mil/min Purged ’ e h[lSlcm mv ma/k NTL
’ ft liters
oS 4o 6.5% Hov 157 L5 €1 -1l 9 o4 A5
o34s (1] 190 16,1 A0\ 6.4 - uy 6.8 I el
0$%0 e us top R \.0 5.9 - nH 0.5 3.\
0369 6. H% 180 6, 1N e) €48 -ni .5 7.5
LAY .45 180 16\ L. $.9 -3 0.5 2.5
2 Q05 6NS 100 16,1 1.9 5.4 - 0.5 R
o A% Cus I S0 ok 1}4 Lo X - e .5 LS
6a1s pofopserac  clablt / dolleck Swmenple

1. Pump dial setting (for example: hertz, cycle/min, ete.}
2, Siemens per cm (same as umhosfem} at 25 °c.

3. Oxidaiion reduction potential {stand in for Eh).

Tt NUS Form Q002




TETRA TECH NUS, INC.

SAMPLE LOG SHEET - “LOW FLOW” GROUNDWATER

Site Name:
Sample iD:

Prvy Eﬁ- t Wna 6 i Sx"J:L © S.\--\;\!:.e_ ~\

NE%- g~ 020n

Tetra Tech NUS Job No./PMS
QC: Dvbon

N ASHNO-o8S

{If applicable)

Sample Method:

‘\...EUJ F\g"‘:’

H&S Survey Meter PPM Field Instrument Group A/B/C/D

Depth Sampled: % Feet  Screened Interval Depth S~ i\ feet | Pre-pump insertion WL  N&  ft Post - pump insertion WL NA it
Sample Date & Time: ¢ /31 /5 S hours 9. SvDup,
Sampler(s): £ Siniler Il o erese
Data Recorded By: i Signature:  \veum 3«—/\‘3 Analysis Bottle Lot# Analysis Bottle Lot # Analysis Bottle Lot #
Notes: N
Aro MNAE e
- SO
N o~ LA \ DALY
Clock Time Waser Depth Pump Dial 1 Purge Rate Cum. Volume Temp Spec. Cond. 2 pH ORP/Eh3 Do Turbidity Commenis
24hr below MP mil/min Purged on wJiSfem mv mg/L NTU
ft liters _
Y {6 Ho o VN ) b1 LGS 7 3 s
\WWS G LS AB D [ .4 25y i 1.2 2L
4S50 & G 100 N3 3.0 {.S 1Y L.y a4
MG S ¢ So Loy L L 3.1 L.S ) 2,0 15
A\ S0 (.15 Ly o 1734 1.8 .S Mg, 1% 28
1SeS 6.3 o 4 15 ¢S Mo 2.\ 1%
1219 ) ‘ ! 1o ol A 1.4 b3 L) 1.0 a2l
DS Pk ool X8 an AKX ol / il b 0elloled A,

1. Pump dial setting {for example: hertz, cycle/min, etc.}
2. Siemens per cm {same as umhos/om) at 25 °c.

3. Oxidation reduction potential (stand in for Eh}.

Tt NUS Form 0002




lzHel ol

e ] 12¢ A“"LT
TETRA TECH NUS, INC. SAMPLE LOG SHEET - “"LOW FLOW"” GROUNDWATER
Site Name: /f/ﬁ% ’(/%ﬂl//\)%’b(jlcyw SHINE  Srrnnd Tetra Tech NUS Job No./PMS A/ 7 S$T0 - O Syy
Sample 1D: g3R- m@‘i' NEL - AW = Dﬁ-oﬂn QC: Lab Ge. {if applicable}
Sample Method: &DN T:L'UW) H&S Survey Meter PPM Field instrument Group A/B/C/D
Depth Sampled: Feet Screened Interval Depth 5,} feet | Pre-pump insertion WL a4~ ft Post - pump insertion WL A/ 4 it
Sample Date & Time: o/ '+ 15 \52.5 hours = {Dup
Sampler(s): > DAUSew .-
Data Recorded By: ) Dlicsieiti— Signature: 4 L [; er Analysis Bottle Lot# Analysis Bottle Lot # Analysis Bottle Lot #
Notes:
2
Vi
Uit
, . £10 S
Ctock Time Water Depth Pummp Bial 1 Purge Rate Cum. Volume Temp Spec. Cond. 2 pH ORP/ERh3 Do Turbidity Comments
24hr below MP ml/min Purged oc vn AS/em mv mg/l NTU
-ft liters
/425 59/ [Op== 7381 10T WiZ 4 99 3 10
W50 == %N (0O T ) (1.04 | 53 Z, 5] 1B
{455 4 Iz 100 Wtip | 2,35 11,00 1| (pf 72,97 Ls
o 21k iz (o239 | (oD 290 | Lo Dy s
LLE AT I, L5V 1 4 SA¥ | > LR | 729
450, 1103 2 (08 (5.3 575 | 55 gy | (5
lyss 12219 222 AR, S| 22 2 1T I/
tea)) 12 (0D [¢. o] & 24 g4¢ | —1 qis” F T
[cos” Lo 00 oo |5 8 1595 | —30 Yozt | 5%
(<o | F oz 0 IS G S Lle- 1 Soagl | —3F 14 =l 7
(515 | F.04 [0 158 syl VT, 27 | ~3G oo | A Y
8720 | 7-o4 0y (5 g3 | 590 | =97 12> | 3.2
1525 . e licao|l2 37 | «9% | =UL | dro | 7.9
/525 FOAQMN eI AS B2 4  CIlEolr Of

1. Pump dial setting {for example: hertz, cycle/min, etc.)
2. Siemens per o {same as umhos/cm} at 25 °e.

3, Oxidation reduction potential {stand in for Eh).

Tt NUS Form 0009

™,

5



| TETRA TECH NUS, INC.

SAMPLE LOG SHEET - “LOW FLOW"” GROUNDWATER

Site Name:

Ex Chana® Stdee, Stat'sn

Sample ID: | i ' (;:“\,.3 RO

Tetra Tech NUS Job No./PMS

Nusan - §51S
QcC: -

{If applicable)

Sample Method: Lg,\,.i F\BVJ

Depth Sampled: #%.% Feet

Screened Interval Depth  §-10  feet

H&S Survey Meter Q. % PPM

Field Instrument Group A/B/C/D
Pre-pump insertion WL __ = t

Post - pump insertion WL = ft

Sample Date & Time: & / t§ /¥ \ VD) _hours — /Dup
Sampler(s): n o { . 1
Data Recorded By: \_. 2 i Signature: rae| Analysis  Bottle Lot#  Analysis Bottle Lot # Analysis  Bottle Loi #
Notes: ] -
11 nX ke
_ Yn—
Vg 619 Dakeakd,
Clock Time Water Depth Pump Dial 1 Purge Rate Cum. Volume Temp Spec. Cond. 2 pH ORP/ER3 Do Turbidity Comments
24hr batow MP mifmin Purged o wiufs/em mv magil NTU
ft liters -
\aliky ol LY 15.5 W) 6% ) W1 §og X/ ooy
1Mo¢ G451 150 .6 | %4 6. " L1 %90
{1 6.5 150 5.0 3.3 6oL 53 %] | 150
\M1§ b4 15 5.6 | 1% X {2 LY <44 0
th1y G . HY lov 19,6 1.1 L.y 1§ L2 1.7
w17 6. Yo \90 1.5 1.1 A T § 1.3 154
1440 6,37 100 gH | 16 .6 19 \.3 W5
R (.23 100 ] \S.H ¥ 6 L .3 jeo
i) .30 100 15.4 1.9 &.0 13 1.7 "N
HUs .Y tou 6.5 1.5 6.¢ ) L3 LY
14co (.15 ige 1€,% 1.9 6. Ak LAY G %
1MSS .15 100 5.5 N £ be 3.3 &0
\Sp0 .2y tep 55 - i 15 &t
150$ .15 ) Gaals | &S CL¥ L 5 1.3 3
510 Fpaalpetiae Ma bl —3qmpes Collptg

1. Pump dial setting {for exampie: hertz, cycle/min, etc.)
[s]
2. Siemens per cm (same as umhos/cm) at 26 "C.

3. Oxidation reduction potential (stand in for Eh).

Tt NUS Form 0002



| TETRA TECH NUS, INC. SAMPLE LOG SHEET - "LOW FLOW” GROUNDWATER
Site Name: Newy Bgehonge S2evise Skta¥.en Tetra Tech NUS Job No./PMS __ N LU LR
Sample iD: NEX- L [ QcC: ud {If applicable)
Sample Method: Lew 3 Lo H&S Survey Meter 9.9 PPM Field Instrument Group A/B/C/D
Depth Sampled: ~% .5 Feet Screened Interval Depth §.0-W.9 feet | Pre-pump insertion WL _ . ft Post - pump insertion WL = ft
Sample Date & Time: 10 _/ 1§ / 0% 1390 hours —— /Dup
Sampler(s): " A
Data Recorded By: . Jeat\=44,  Signature: Analysis Bofttle Lot# Analysis Botile Lot # Analysis Bottle Lot #
Notes: ¢
- LY S . €72
ot b0 ;fgi
sl
Clock Time | Water Depth | Pump Dial 1 | Purge Rate Cum. Volume Temp | Spec. Cond. 2 pH " ORP/ER3 DO Turbidity | Comments
24hr below MP mi/min Furged Cn PAS/em mv mg/L NTU
-ft liters
e &, 6o 150 19.3 1. b (! A 1.3 \R 0
19 {00 150 e |- \A [ -1 1 o0
1318 6.6 150 15.5 . ¥ 6.\ “1lo .Y 51
119 (N 160 < b VY 6.1 —wy w3 3
R 6,02 15 15.b L& [ ~13 Lb 3L
113% b.&3 119 6.9 1.5 6.6 3o b 16
1139 ©.62 119 1.5 LY .0 -3 .S 1E
1540 %60 1S : 155 ! £.9 =31 LY 24
49 GL0 ] Gaals 9.7 LM 5.9 12 1.9 2T
(20 Lalnme Stetible [C ingabe datleeAid

1. Pump dial setting (for example: hertz, cycle/min, ate.}
2. Siemens per cm {same as umhos/om) at 25 °c.

3. Oxidation reduction potential {stand in for Eh).

Tt NUS Form 0009




! TETRA TECH NUS, INC.

SAMPLE LOG SHEET - “LOW FLOW” GROUNDWATER

Site Name:
Sample ID:

DERNPEYY I

Tetra Tech NUS Job No./PMS N UWS&0- 0SS
CC: -

(If applicable}

Sample Method: Law ‘F\@N H&S Survey Meter 0.0 PPM Field Instrument Group A/B/C/D
Depth Sampled: Feet  Screened interval Depth feet | Pre-pump insertion WL _ — ft Post - pump insertion WL »~ ¢
Sample Date & Time: V9 / 4 / o% 041395 hours ~ /Dup
Sampler(s}): I G
Data Recorded By: . 7@{, \NU\ Signature: Analysis Bottle Lot# Analysis Bottle Lot # Analysis Botile Lot #
Notes: =
h Q b
%‘4?
g4 1Sy PR T
Clock Time Water Depth Pump Dial 1 Purge Rate Cum. Volume Temp Spec. Cond. 2 pH ORP/Eh3 oo Turbidity Comments
24hr betow MP mil/min Purged Cc mﬁlcm mv my/L NTU
-ft liters
0400 .68 top 5.6 .o &1 © 6.1 \. 0
G Ao 2,69 leo 15.6 2.9 $& -36 5.5 B.€
0410 ATLS 00 \5.2 R 5.8 -3t 0.5 6.5
0519 LS 00 _ 5.1 1.9 3.8 - 34 05 8,5
0 %10 .64 100 Y. EY; 14,8 1.4 Z3 ~C9 0.5 0.8
o6lS colledt  <cowa'@

1. Pump dial setting {for example: hertz, cycle/min, ete.}
2. Siernens per cm {same as umhosfom) at 25 °c.

3. Ouxidation reduction potential {stand in for £h).

Tt NUS Form 009




| TETRA TECH NUS, INC.

SAMPLE LOG SHEET - "LOW FLOW” GROUNDWATER

Tetra Tech NUS Job No./PMS

Qc:

-

NYS%o 0%i%

{If applicable}

Notes:

Site Name: Meuw &x¢ AR - X on
Sample 1D: NEY- aw - OQ15

¥ L
Sample Method: Tow flowd
Depth Sampled: Feet. Scrgened Interval Depth __ feet
Sample Date & Time;, \0 _/ 1§ / 6§ the  hours — /Dup
Sampler(s): i | T N (@) |
Data Recorded By: —* o RRL L '25 Signature:

H&S Survey Meter
Pre-pump insertion WL A #t

PPM

Field Instrument Group A/BIC/D
Post - pump insertion WL WA

o Analysis Bottle Lot# Analysis Bottle Lot # Analysis

Bottle Lot #

‘5‘;\ [irite
v ]
RN St
Clock Time Water Depth Pump Dial 1 Purge Rate Cum. Volume Temp Spec. Cond. 2 pH ORP/Eh3 Bo Turbidity Comments
24hr beio:: MP ml/min P';Jt;grzd oc MSIcm my mg/t NTU

\0G 0 ©.9%3 Uush €9 ¥ R -13% 1.1 \o &

171-1 & .t 150 9 | 7. 6.y -1b L 288 17

1016 ©.99 o W[ 8§ 6.6 -4 8 Q% 2e7

1pic 430 10g S | vy 6.6 -5 6 5.6 )

e | 691 \oo ‘. 189 \H b ~ag 6% 1%

oS 631 teo AR RN bt el U/ 3 0. & g1

Led0 6.9 1 8 1 1.3 6.6 A .5 1%

BUEY 6.3Y tgo J veg ) 3 Gy “\0g §.5 32 ¢
(L)) €.%1 9o 156 115 6.2 ~ 318 .S 20
050 R XA log 9.4 L3 6.1 = oM b
109¢ 6.SL 199 1,5 L3 6.7 - no oM &
now G.u Lol 16,3 1,3 65 -0 B.Y 3.9
neg 6.1 190 Gaads 16.0 L3 §. - oM 4.1
o Fohametead stzlbkée [/ [0 Calladets of

1. Pump dial setting (for example: hertz, cycle/min, ete.}

2. Siemens per cm (same as umhos/em) at 25 °c.
3. Oxidation reduction potential {stand in for Eh}.
Tt NUS Form 0C0OS




-
-
5§

TETRA TECH NUS, INC.

iy

SAMPLE LOG SHEET - “LOW FLOW” GROUNDWETER

Site Name: Ng,\u\: efxt‘nw\c\q P t§ \o-9 - §

Sample ID: NEY ~ %‘J ‘UD‘%DO\

Tetra Tech NUS Job No./PMS

(v

Qc:

N“(QU’UT\J"‘

(if applicable)

Sample Method: Lovs Flew

H&S Survey Meter

0.5 PPM

Fieid Instrument G roup B/C/D

Depth Sampled: 4.5 Feet  Screened Interval Depth feet | Pre-pump insertion WL !% ft Post - pump insertion NA ft
Sample Date & Time: o / W / § {LWE hours ~ /Dup
Sampler(s}: Al . N - D
Data Recorded By: \_-» bﬁ.m\\m Signature: Analysis Bottle Lot# Analysis Bottle Lot # Analysis Bottle Lot #
Notes: 3
YOI G URTY
A AN S

Clock Time Water Depth | Pump Dial 1 Purge Rate Cum. Volume Temp Spec, Cond. 2 pH ORP/ER3 DO Turbidity Comments

24hr below MP mi/min Purged 0n Slem mv mgfl NTU

-ft liters

(S (.45 35y 15.S 1y .S - 23 He 25

Lo b.§1 200 15.5 1.0 b.b 31 3 13

1y .59 1o0 S, l.g &C Y 1) 1o

L1y (.37 oo 1.5 1. (S W7 1.5 T

\63S .86 Lo \S. 6 L.t 6.5 ~4Hq 1.5 31

14 (.35 iBp 2Sen) 5.1 1O G.3 - % 1.% )

\WbuS Qokoerbacg]  Skably / Culiect [Senoly

1. Pump dial setting {for example: hertz, cycle/min, etc.)
2. Siemens per cm (same as umhosfem) at 25 °C.

3. Oxidation reduction potentiat {stand in for Eh).

Tt NUS Form 0009




.] TETRA TECH NUS, INC.

SAMPLE LOG SHEET - “LOW FLOW"” GROUNDWATER

Site Name:
Sample 1D:

NEL Sevice Shudim e

Avlgﬁbauﬁ—w.f%

Tetra Tech NUS Job No./PMS ™(ZF0 - &7 8§
QcC: /?L)T.{?C;;‘L_'

{if applicable)

Sample Method:

}@Dﬁow\:}

H&S Survey Meter ) (& PPM Field Instrument Group A/B/C/D

Depth Sampled: i0  Feet Screened interval Depth L[-1S feet | Pre-pump insertion WL _— ft Post - pump insertion WL — ft
Sample Date & Time: —BCL/ la | o5 ] b{ b{%ours =2 /Dup
Sampler(s}):
Data Recorded By: Q_)M\C—\DLD) L.LStgnature } A /J/U Analysis Bottle Lot# Analysis Bottle Lot # Analysis Bottle Lot #
Notes:
NP T
Vo = [9 , (OL 2D
ATz NTibTe
Clock Time Water Depth Pump Dial 1 Purge Rate Cum. Volume Temp Spec. Cond. 2 pH ORP/ER3 Do Turbidity Comments
24hr below MP mil/min Purged oc W\ﬁS/cm mv my/L NTU
-t liters

OO | L.uS [& & 19, Ml |,49( (B | ~5 O-LD )

[HS” | (5.6M = (BR8] Jogg |t ] ~lF | A KT

IO | (.5 L1 (22l (193 24| s | o.82 55

juis” | bd e FXA NN G4z | ~F8 C.89 / 5’

Mze | (. (L3 o [Beoz] | @ (43 | —(03 .97

[y LA b7 [ N IR (g2 | —a9 0. 48 | 7—

420 | LD 7 s 270 13 o lf | —joy 0.9 LS~

[Une] L7 (oo J ool \at D | At | wvac ) lis

Mg | ;6> = 12 2l 1 3% LSl | —1]7 0.89 I 44

S PR AlE  Skab Qol\lc i 1<y ‘0‘«

1. Pump dial setting (for example: hertz, cycle/min, etc.}
2. Siemens per cm {same as umhos/em) at 25 °c.

3. Oxidation reduction potential {stand in for Eh).

Tt NUS Form 0008




TETRA TECH NUS, INC.

SAMPLE LOG SHEET - “LOW FLOW"” GROUNDWATER

Site Name:  Navy Elphmonnt Stevit O%aXica Tetra Tech NUS Job No./PMS W MYMSRO — 051§
Sample iD: ey ~ G ~ LD Qc: - ) {If applicable)
Sample Method: Low o H&S Survey Meter 0.0 PPM Field Instrument Group A/B/C/D
Depth Sampled: Feet  Screened Interval Depth feet | Pre-pump insertion WL — ft Post - pump insertion WL = ft
Sample Date & Time: 10 /1% [/ 0§ \\05 hours —"—"_ /Dup
Sampler(s): N | N ) %
Data Recorded By: _ . DU Signature:  SaB0B. Nanes/Nd Analysis  Bottle Lot#  Analysis Bottle Lot # Analysis  Bottle Lot #
Notes: v A )}
\ P
&
a{\i‘ g.: U\ ..‘g '3 ‘S IE! lilﬁ M:ﬂm
Clock Time Water Depth Purnp Dial 1 Purge Rate Cum, Volume Temp Spec. Cond. 2 pH OR}EP\ Do Turbidity Comments
24hr betow MP mlfmin Purged O uS/em mv mg/L NTU
ft liters .
[o357 | 7,86 Qoo o€’ | 1685 0. i | (03] —99 b.LO | =l
640 1 3.4 lezil 0. b1 | o] ~lo3x O et 1,2
foys™ | 2eM 123 n.F\T Lo | —los— | ©.l []
1050 | 3 pY L 1o 12 O v (o3 | =102 (. lote 0. %0 |
(osS | 185 y Y] [Gio] O 8ot | ()i | 109 DLE N
o | yr.e5” N 3 il 0.%z8 | iV —l1D O & 00
oS fot oo NS St dalhk — aﬁm’ ol o '

1. Pumgp dial setting {for example: hertz, cycle/min, ete.}
2. Siemens per ¢ {same as umhos/cm) at 25 °c.,

3. Oxidation reduction potential (stand in for Eh).

Tt NUS Form 0009




| TETRA TECH NUS, INC.

SAMPLE LOG SHEET -

“LLOW FLOW” GROUNDWATER

Site Name:
Sample ID:

MQ% Segnel Sadyen JDW\J\/L:»MC(L WA

Mgk~ ~Gur— AN 0N

Tetra Tech NUS Job No./PMS _{ JER o7 —

Qac: _—

{If applicable)

Sample Method: _ { no s Tlerino H&S Survey Meter -0 PPM Field instrument Group A/B/C/D
Depth Sampled: Feet  Screened interval Depth feet | Pre-pump insertion WL _~— ft Post - pump insertion WL ft
Sample Date & Time: (& / 19 / 08 ]z«=D hours — _ [Dup
Sampler(s):
Data Recorded By: Naad> Signature: %} A §(>:£ Q Anatysis Bottle Lot# Analysis Bottle Lot # Analysis Bottle Lot #
Notes: .
Ts =138 VPR niike
GEO
Clock Time Water Depth Pump Dial 1 Purge Rate Cum. Volume Temp Spec. Cond. 2 ph ORP/ER3 Do Turbidity Comments
24hr belu;nt.' MP mil/min Pl?tgzd 0c uSfem mv ma/l NTU

W57~ | b 4t 10¢ astrrfe | (628 Ostl, | 5.8 | 24 | 6.83 /7

1[5 [ U S — liseflos=zsm] ssal | == | o.7i (22

Y7 ALY 553 &.5z) | s 8 2 | 6.7 7.

/4 [ Yo (s 0,513 | Sipo 40 | o772, 25

(57 oy F Iy , sud |l mses |29 | 2 | m.eR 72, /0

=" M4 ¥ ~ala 5490 o qew | 5080 | 4= O B 7t
fécﬂ? Folome 745 SVub(p

/ Collertin] Sam ule

1. Pump diat setting {for example: hertz, cycle/min, etc.}
2. Siemens per cm (same as umhosfcm) at 25 °c.

3. Oxidation reduction potential {stand in for Eh}.

Tt NUS Form 0008




TETRA TECH NUS, INC.

SAMPLE LOG SHEET - “LOW FLOW” GROUNDWATER

Site Name: AAJSx — g0 ~ MW
Sample ID: SO WNe X Seiice. Stedvo—

—

QcC:

Tetra Tech NUS Job No./PMS

NYsGo- oS5

{If applicable}

Sample Method: s Flowd H&S Survey Meter P.C ppm Field Instrument Group A/B/C/D
Depth Sampled: S  Feet Screened Interval Depth 5-1 feat Pre-pump insertion WL —- ft Post - pump insertion WL -~ ft
Sample Date & Time: s [/ (g / 087 1 3= Ohours /Dup
Sampler(s): TN Sz g e
Data Recorded By: ) L/ \& > —— Signature:’//ﬁxh L. 00 | Analysis Bottle Lot# Analysis Bottle Lot # Analysis Bottle Lot #
Notes:
qo =27. 53 voh
Qrf) .
Y
Clock Time Water Depth | Pump Dial 1 Purge Rate Cum. Volume Temp Spec, Cond. 2 pH ORP/Eh3 Do Turbidity Commants
244 below MP mlfmin Purged on P /om mv mg/l NTU
~ -t . liters

(2257 7.4L Iz ot 0.2 | 70| S S 24

250 | 7 .47 /[6? SRl o =z3e | ¢F35 | S 0.8% 4

1105 | 7, u= /en 16T 0BGl | 5.7 T3 o | 3.5

4o ! 2, Y., [c2 .68 0. A56|l $ 30| <O .92 | 2.3 1

— ~ /oo — D= . Prw | Pt )

s | 7.4 [0 ol 0, 55> | a4 | 44 | n 7€ 7.5

[Zs5” 1 1044 /00 IS 0250 | §91 G5 | pad [z

|Zoo V@&M, =Ll ble /e ,mlw/e? R

1. Pump dial setting (for axample: hertz, cycle/min, etc.)
2. Siernens per cm {same as umhos/cm} at 25 °c.

3. Oxidation reduction potential (stand in for Eh).

Tt NUS Form 0008




TETRA TECH NUS, INC.

SAMPLE LOG SHEET -

“LOW FLOW” GROUNDWATER

site Name: _ Noawy ExChong & St viet Skoaken Tetra Tech NUS Job No./PMS NUSho - 0515
Sample ID: __ \E¢ - a0~ SPOS QcC: - {if applicable)
Sample Method: Lﬁ\el ?\ A H&S Survey Meter Q.U PPM Field Instrument Group A/B/C/D
Depth Sampled: 4 Feet Screened Interval Depth :\-—\'_-] feet | Pre-pump insertion WL = ft Post - pump insertion WL -  ft
Sample Date & Timg: I \8 % I_a% rs /Dup
Sampter{s): ﬁ ( \
Data Recorded By: s J&a{,\,.,; N Signature: \ \g3@ % Analysis Bottle Lot# Analysis Bottle Lot # Analysis Bottle Lot #
Notes: on “_A _‘“
- . v [
Ny* .3 B €
Clock Time Water Depth Pump Dial 1 Purge Rate Cum. Volume Temp Spec. Cond. 2 pH ORP/Eh3 Do Turbidity Commaents
24hr belo;';' MP milfmin P{ti,:t;gr:d on uS/em mv mg/L NTU

1970 5.3 TS s [ 2.3 5.4 16 Lo )

1919 637 00 - WM 2.9 .0 -3 L0 3

154¢ (22373 {00 s |1 6.6 8 L0 Ty

i 9‘13’ 6.3 100 14 | 7.0 <.4 A W) 19

6273 ) 1§t 14 .9 $ L& G,
t% '5’ ! 189 WSl L9 C.9 10 8.9 S,
% -%'g . ‘00 \S.g l.% g;q ‘1_" o‘q “a
{9 $ tasomodzas siteclals [ Saamipde. calle efq o

1. Pump dial setting {for example: hertz, cycle/min, ete.)
2. Siemens per cm (same as umhos/cm} at 25 °c.

3. Oxidation reduction potential (stand in for Eh).

Tt NUS Form 0002




APPENDIX B

SOIL BORING LOGS



BORING LOG FOR:

ME&,_ RQJJ‘\\%UQ\QL_ BORING NO.: 8’)2/‘ DROT
PROJECT NO.: NRSHD = 0518 START DATE: Vo~ \4 - OF
LLOGGED BY: \S‘\N‘D TRANSCRIBED BY: COMPLETION: DATE: \O-184~ 05
DRILLED BY {Company/Diriller): YES MON. WELL NO.: MmwdBRo
GRD. SURFACE ELEVATION: — ELEVATION FROM: CHECKED BY:
DEPTH | BLOWS | SAMP SAMPLING 1 Uscs FIELD
(FEET) PER REC. . TIME DENSITY/ ar {mwoisture condition; odors; SCREENING
P / & CHG./ CONSIS, CLASSIFICATION ROCK | geological classification; DATA
SAMP SAMPLE NO., WELL or ROCK CLR BREN rack weathering; etc.) METHOD =
) LENG. {QA/QT STATUS) PROF'L HARD. [EID, (FPMD |
- ~TH0H Bitve_ - Bn ol S
\ N S02-TB o NS /gga/
b orReg ( . m=—tmenf 4
i e o0 D
Y M“
/2
= %ﬁl’pB l WDM b [ Y
{ {i:% Vvl enwn WM / IS PPN
= &
12, (o (o 770
FoR
TYPE OF DRILLING RIC: 420 Oy lop Tetra Tech NUS, fnc.
METHOD OF ADVANCING BORING: Y Feick Dt !
METHOD OF SOIL SAMPLING: octbate  slelup
METHOD OF ROCK CORING: N A .
GROUNDWATER LEVELS: —
OTHER OBSERVATIONS:

BORING NO.: D'@O\

PAGE: ‘ OF

Tius Form 0018



BORING LOG FOR:

Moy = BEUNISWCE

o "ﬂx.

BORING NO: S07_ 'D@) (/ —)J;ﬁ?———-——
PROJECT NO.: NHUFFD DS e START DATE: cﬁg/ug—w—-
LOGGED BY: LS TR, Gl L TRANSCRIBED BY: COMPLETION: DATE: 1o/ ,@/ o5
DRILLED BY (Company/Diiller): ¢ 6% MON. WELL NO.: MNDE;O —=
GRD. SURFACE ELEVATION: = .= ELEVATION FROM: CHECKED BY:

DEPTH | BLOWS | SAMP SAMPLING ~DEPTH | e E—— p—
(FEET) PER REC. TIME MAT'L | DENSITY/ MATERIAL or (moisture condition; odors; . | SCREENING
6" / & CHG./ CONSIS, CLASSIFICATION ROCK geological classification; DATA
SAMP SAMPLE NO. WELL | or ROCK CLR BRKN tock weathering; eic)) METHOD =
17 LENG. {QA/QC STATUS) PROFL HARD. [FID, (FFM)
N 7] sa..fue,
[0
B - Wl v By Bt ﬁfﬁ?‘mdvf/
V/ 15%5—%803 2 /om‘—;«,&m‘iw?e;@« pelos et~ 3/ T2y
) H ;
v [o-1 & 1) d 2D
\7. ?[ H‘ bmwm 4" ng/ M u-/ o
'C‘~ " L9 H' jwa- el
\ 33,,,;243 Bt S i < T, <. PP ::(t..__/ ?MA/Vmée'/
% e Q< -y
' 3 4%%4 T Tt
2137 e
& -

TYPE OF DRILLING RIG: Tetra Tech NUS, hne.

METHOD OF ADVANCING BORING;: .

METHOD OF S0IL SAMPLING: M@% </eie

METHOD OF ROCK CORING: T

GROUNDWATER LEVELS: \ N

OTHER OBSERVATIONS: BORING NO.: TBO3 PAGE: | OF g

o, ““-\\:[‘mus Form 0018




BORING LOG FOR: ﬂ{;’” £ ~BLOSS e BORING NO

PROJECT NO.; NY &2 - 5657 (o START DATE: E|'1> '7( 2 fos—
LOGGED BY: N& D @_;\5 Cam L TRANSCRIBED BY: COMPLETION: DATE: lD’//ﬂ; /DS—-’
DRILLED BY (Company/Driller): ez MON. WELE NO.: _ﬁA&\lﬁPﬁe@‘”
GRD. SURFACE ELEVATION; - ELEVATION FROM: CHECKED BY:
DEPTH | BLOWS | SAMP SAMPLING e e —
(FEET) PER REC. TIME MATERIAL or (rooisture condition; odors; SCREENING
6" / & CHG./ CONSIS, CLASSIFICATION ROCK |  geological classification; DATA
O SAMP SAMPLE NO. WELL | or ROCK CLR BRKN rock weathering; ete.) METHOD =
LENG. (QA/QC STATUS) PROF'L HARD. { FID, (PPM) |
Mo 5%?&.. -
“E;LH S502-TBaRT l&/\&ﬂ;w bl I S ot 26 J v
oS0 wl D'W g WO Sy ?fﬂ
O'i Lg/q @ [0—3 ()
[© e -s0n—DBE / it %mmw s/ 7 aw».g&w_avx[ A ~502- TR0 zx:wu
0
i (3 fg;p W«c,{ "FCMJ
(]
&R '
TYPE OF DRILLING RIG: LETeBE, Tetra Tech NUS, Inc.
METHOD OF ADVANGCING BORING: e T PESA
METHOD OF SOIL SAMPLING: ) ™ ’ e "
METHOD OF ROCK CORING: SN
GROUNDWATER LEVELS: — S
OTHER OBSERVATIONS: BORING NO: gy PAGE. 7 oF J~

Tinus Form 0018



BORING LOG FOR:

{UT’/?‘ - OpunsaIiee

s,

B

TSReE s 2

BORING NO.:
PROJECT NO.; (596~ 6oty START DATE: lofiejos™
LOGGED BY: NG AT TRANSCRIBED BY: COMPLETION: DATE: |y & 0] oo
DRILLED BY (Company/Driller): MED MON. WELL NO.: P M TR R
GRD. SURFACE ELEVATION: g ELEVATION FROM: CHECKED BY:
DEPTH BLOWS SAMP SAMPLmG "MWRD&-E;J;:‘“I‘i Loy #WWW;”S‘;L P S S e T N L N R TE L RS N S T B N 1 B KRR o, S Tﬂ}:‘g‘w’cwsc-k»ﬁ el R R“Eﬁ:;;ﬂ{%m&t“ﬁm@m*& FIEU)
(FEET) PER REC. TIME.- MAT’L | DENSITY/ MATERIAL or (moistare condition; odors; | SCREENING
6" / & CHG/ | CONsIS. CLASSIFICATION ROCK | geological classification; DATA
SAMP SAMPLE NO. WELL | or ROCK CLR BREN Tock weathering; etc.) METHOD =
) /\.1/ & | LENG, {QA/QC STATUS) PROF'L HARD. [FID, (PEM) ]
Mo Sal Sagl
iAleched 081
v P ; K 4 ‘
}1/ Nex-502-geugt ;’(‘ Vade () go-4 CWM{’M;:F' W .
9 2| omg SoIOIL Sl mn %]
‘7'!0%5 8% C&Va '-/’/ Sef
oS 2 7o
-l e grag Tl 2ilf >
o M/ » b vy elem o ,ﬁ;/’m
a7 s .
NE¥ S22 TR
i [ot/
TYPE OF DRILLING RIG: Q‘\@WG%E Tetra Tech NUS, Ine.
METHOD OF ADVANCING BORING: DRerT CUSY. e
METHCD OF SOIL SAMPLING:

PLeTie Slesye

METHCD OF ROCK CORING:

ANA

GROUNDWATER LEVELS:

OTHER OBSERVATIONS:

BORING NO.: W ﬁ

PAGE: / OF /

Ttrus Form 0018



L
)

BORING LOG FOR: AEK ~BRPUMSOIE BORING NO.: Saz — RO
PROJECT NO.: WHST 5 05T (s START DATE: 10/14 Jos—
LOGGED BY: 3D M~ TRANSCRIBED BY: COMPLETION: DATE: ]o//? / o5—
DRILLED BY (Company/Driller): &< MON. WELL NO.: PR
GRD. SURFACE ELEVATION: —_— ELEVATION FROM: CHECKED BY:
DEPTH BLOWS SAMP SMLING ] n»wmxgngf[‘w&mwm A e R T e e A O T i | mm{;&esmcmgmv& A .%‘Ammm&m*“‘wm FIELD
(FEET) PER REC. TIME DENSITY/ MATERIAL or (moisture condition; odors; SCREENING
6" / & . CONSIS, CLASSIFICATION ROCK geological classification; DATA
SAMP SAMPLE NO. WELL or ROCK CLR BRKN rock weathering; ete.) METHOD =
O LENG, {QA/QC STATUS) PROF'L HARD. [EID, (PEM) }
(¢} _Sﬁtaﬁﬂé, .
: B 3 RS = Dol
J e epesy Ol gty sl = PR OD |27
7,./ PLD
i -, p .
W/;{‘SZ‘?—'DBD‘) T M’ZS a,c:w\ﬁpo_iegf ] a ; GZ , - —
[2- @ 735 ¢lD
S
TYPE OF DRILLING RIG: /J %‘F@O‘BE Tetra Tech NUS, Ine.
METHOD OF ADVANCING BORING: M POSH .
METHOD OF SOIL SAMPLING: B vpyrs, Sl EC =
METHOD OF ROCK CORING: 2o
GROUNDWATER LEVELS: Lk e
OTHER OBSERVATIONS:

BORING NQ.: PRM

PAGE: /’

oF

Thous Form 0018



-

Pt

BORING LOG FOR: NN RN O QU= BORING NO.: Dr/o-507
PROJECT NO.: MNHERo-oST 6 START DATE: o2 fos—
LOGGED BY: (\ N St TIL TRANSCRIBED BY: COMPLETION: DATE: {ﬁ'//g/g s
DRILLED BY (Company/Driller): \e=sg MON. WELL NO.: Mm i‘O
GRD. SURFACE ELEVATION: I ELEVATION FROM: CHECKED BY: ) —
DEPTH | BLOWS | SAMP SAMPLING TUSCs | REMARKS ]  mEip
(FEET) PER REC. TIME MAT'L DENSITY/ MATERIAL oF (moisture condition; odors; SCREENING
6" / & CHG./ CONSIS, CLASSIFICATION ROCK geological classification; DATA
SAMP SAMPLE NO. WELL or ROCK CLR BREN rock weathering; etc.} METHOD =
0 LENG. (QA/QC STATUS) FROF'L HARD. [FID, PEM) |
o 5»—?(—@.—-
' R - MV A v‘@?‘i}r»ﬂc—t APa Fnasdin ,
pplo ~OFCY St | +7 g, b &Oﬂlm
R __ @<z P
¥ SO og‘-‘ gt Srep 3 )
e eN 1A% M bﬂi‘-wm e~ Sadgf lﬁ%ﬂ
b Sheen rsdgd %—(‘a)awuded =
D ] @095 D
bl |
/ e ‘Wﬂfs
™
1 T
S g ?
ol 1242 e Sy /.4\4' 4
2 L& ece - W,uﬁf— 410 (7.1
TYPE OF DRILLING RIG: é @PM—BE Tetra Tech NUS, Inc.
METHOD OF ADVANCING BORING: S R TS i -
METHOD OF SOIL SAMPLING: A&% e 1
METHOD OF ROCK CORING: NN
GROUNDWATER LEVELS: —

OTHER DBSERVATIONS

BORING NO T /75

PAGE: : / - 0F7

Ttnug Form 0018



BORING LOG FOR: V= B BORING NO.: PRI~ Sz
PROJECT NO.: NUSTD =57 START DATE: 16/ 18/ 65—
LOGGED BY: } < Ceslg TRANSCRIBED BY: COMPLETION: DATE: ~ /_t/o/ er
DRILLED BY (Company/Driler): (2, MON. WELL NO.: MO RV
GRD. SURFAGE ELEVATION: ELEVATION FROM: CHECKED BY:
DEPTI-I BLOWS SAMP SAMPLNG ] 'ﬁmxxsﬁl\‘oi(f'iwi&' e R b 7 B S Al ST CTA g e 5 e e e 8 0 R A ot “Mggggm e R..Eﬂ«hw‘ti A%z’;‘ﬁﬁ&s&'\w{"&zﬂ’ﬂ) FIELD
(FEET} PER REC. TIME MAT'L DENSITY/ MATERIAL or (moisture condition; odors; SCREENING
6" / & CHG./ CONSIS. CLASSIFICATION ROCK geological classification; DATA
SAMP SAMPLE NO. WELL or ROCK CLR BREN rock weathering; etc.) METHOD =
B M A LENG. (QA/QC STATUS) PROF'L HARD. [FID, (PPM) ]
gl
‘? w.MQMpvﬂ &
NEA- 52 - dpe %o—-ﬂ'll lz%'—-a_"’ r‘u ot
) | TRIZ- 60 : ﬁw:{«_ s1{te o L1 (9-7 Y wox -
] V2 ad LO e Gewef
D @ oS “oiley o dE
o> - Sk
TYPE OF DRILLING RIG: 4«5—9 PLOR= Tetra Tech NUS, Inc.
METHOD OF ADVANCING BORING: M ?U«SH" )
METHOD OF SOIL SAMPLING: PJCWTE_. NV =
METHOD CF ROCK CORING: NA,
GROUNDWATER LEVELS: — ,
OTHER. OBSERVATIONS: BORING NO.: mlz PAGE: q OoF j

Tnus Form 0018




BORING LOG FOR:

/\}aﬁ-’mm@k—

327

BORING NO.: DE.._ [ >
PROJECT NO.: S HEFTTH ~o8 1 START DATE: /e bs—
LOGGED BY: VDR AS o L TRANSCRIBED BY: COMPLETION: DATE: ~ [<{ //E/O <
DRILLED BY (Company/Driller): Mes MCN. WELL NO.: IWI\-VDE) (=
GRD. SURFACE ELEVATION: ELEVATION FROM; CHECKED BY:
DEPTH BLOWS SAMP SAMPLING BT DWE&;&';:;;WM. wwmgo IL B ] e e e P e R R G e m{s}:»sé ;HN T R Rm;mggﬂmwmmm@ -
(FEET) PER REC. TIME MATL DENSITY/ MATERIAL or (moisture condition; odors; SCREENING
6" / & CHG./ CONSIS. -'?; CLASSIFICATION ROCK geological classification; DATA
SAMP SAMPLE NO, WELL or ROCK CLR i BREN rock weathering; etc.) METHOD =
p LENG. (QA/QC STATUS) PROF'L HARD. [ FID, (BPM) }
Ao Mf&
~2 TR S olee. Sl o2
V /\f&; 252 TR Voeel P ¢ HMW Due }
% Wk soet et L (S§™
D / & IBlo b > A pdTSss S Pfh
.
No swg Le_
\2 . .
Ve LGS e
\/l e
VA C\Sle
-
ECB
TYPE OF DRILLING RIG: GIEDPfeRE. Tetra Tech NUS, Inc.
METHOD OF ADVANCING BORING: Vipsrs POSE
METHOD OF SOIL SAMPLING: AT TE SEVE
METHOD OF ROCK CORING: AV
GROUNDWATER LEVELS: st
OTHER OBSERVATIONS:

BORING NQ.: %l %

PAGE; l OF /
Ttnus Form 0018




SR/ S

BORING LOG FOR: - Nt VT BORING NO.:
PROJECT NO.: NUYCHD ST (o START DATE: lo/19(s—
LOGGED BY: oy PIDRAS, a2 e TRANSCRIBED BY: COMPLETION: DATE: = / ! B/abh
DRILLED BY (Company/Driller); \{% MON. WELL NO.: MN‘DB \S™
GRD. SURFACE ELEVATION: 7 ELEVATION FROM: CHECKED BY:
e Ty S R S e et et - s
DEPTH | BLOWS | SAMP SAMPLING DEFTH SOIL USCs REMARKS EFIELD
(FEET) PER REC. TIME MAT'L | DENSITY/ MATERIAL or {moisture condition; odors; | SCREENING
[ / & CHG./ CONSIS, CLASSIFICATION ROCK geological classification; DATA
SAMP SAMPLE NO. WELL | or ROCK CLR BREN tock weathering; etc.) METHOD =
o LENG, {QA/QC STATUS) PROF'L HARD. [ FID, (FPM) |
@ %CA—\..QL'&, -
NER 572~ DBIS o - M oA Jprowgn Seme. A
080T & O %aLnl LG
q /., [ 25¢ Ma_@&‘-,w-,-— ol Y
[ &= ;csoszb v
e [ S
10-< R
\ k [t
T

3\
TYPE OF DRILLING RIG! (1 EDTRERE., Tetra Tech NUS, Ine.
METHOD OF ADVANCING BORING: D/ BT FUSH -
METHOD OF SOIL SAMPLING: —szﬁﬂfﬁ—fﬂfﬁ =
METHOD OF ROCK CORING: - A A
GROUNDWATER LEVELS: — e
OTHER OBSERVATIONS: PAGE:

BORING NO.: Df‘%j t/

{_°

Ttnts Form 0018



o7 -
BORING LOG FOR: 1Y RBep o dSUA C BORING NO.: DB

PROJECT NO.: YA ST o - ST (o START DATE: \of g
LOGGED BY: ESS TRANSCRIBED BY: COMPLETION: DATE: | o /7 &g —
DRILLED BY {Company/Driller): Y MON. WELL NO.: DB /7
GRD, SURFACE ELEVATION: —— ELEVATION FROM: CHECKED BY:

DEPTH | BLOWS | SAMP SAMPLING “TUses | ReMARRS ] pmp
(FEET) PER REC. TIME MAT'L | DENSITY/ MATERIAL or (moisture condition; odors; | SCREENING
6" / & CHG./ CONSIS. CLASSIFICATION ROCK geological classification; DATA
SAMP SAMPLE NO. WELL or ROCK CIR BREN rock weathering; etc.) METHOD =
D LENG. (QA/QC STATUS) PROF'L HARD, [ FID, (PPM} ]
Ao Sa««@‘& )
Nerps=z Ro
9 |2 Clxs—
0710 Jaotletes —
(o 7 [ HO
hl [~
TYPE OF DRILLING RIG: /D TR Te:ti'a Tech NUS, Inc.

METHOD OF ADVANCING BORING: DW W.S}-;L'

METHOD OF SOIL SAMPLING:

Slesys
METHOD OF ROCK GORING: ~D - _
GROUNDWATER LEVELS: —
OTHER QBSERVATIONS:

BORNG NG 172\ ~g— PAGE 7 ©oF )

Ttrus Form 0018




BORING LOG FOR:

NS0 0 s 81 e BORING NO. i’yz’ Or 17
PROJECT NO.: NUSAD —pE b START DATE: Jb/ 19 fers—
LOGGED BY: <3 TRANSCRIBED BY: COMPLETION: DATE: Jo / ,é o s
DRILLED BY (Company/Driller): we<g MON. WELL NO.: 5‘5 ; b 'B!Q
GRD. SURFACE ELEVATION: P ELEVATION FROM: CHECKED BY:
DEPTH | BLOWS | sAMP SAMPLING T Uscs WWMMMA%RK; FIELD
(FEET) PER REC. TDVE DENSITY/ MATERIAL ar (meoisture condition; edors; SCREENING
" ! & CONSIS. CLASSIFICATION ROCK geological classification; DATA
'D SAMP SAMPLE NG. or ROCK CLR BRKN rock weathering; etc.) METHOD =
- LENG. (QA/QC STATUS) HARD. {FID, (PFPM}
Neo WQ_
&
L2
D‘Q’/ lﬁ‘ﬁDZ A Ay ﬁM*yb\Lu,}l—- Weeol - QV&M \/ﬂlé%*uiw Zédq—ﬁ"f“” 5‘“?
| Bdss Ftet (g5, s
q [( 2re S
. 3 T
No Sivf
- drat coloes -AAlzveyl B
D2=T Rl ' ces -
@. M%?OLWH § f{? ("3' 7, Gt H« g% es=log. 9, Tt
! [ iA7%= [ lgvosA oozl . 7
1% 2 o9 wadd Soin) o 2 oinde i lowman -
ELR
pey
TYPE OF DRILLING RIG: GED PRoRE Tetra Tech NUS, Inc.
METHOD OF ADVANCING BORING: _Dweecr posy e
METHOD OF SOIL SAMPLING: _mmg
METHOD OF ROCK CORING: AN
GROUNDWATER LEVELS: —
OTHER OBSERVATIONS:

BORING NO.: DE! <

PAGE:

{ OF!

Tinus Form 0018



BORING LOG FOR:

AT |

BORING NO..
PROJECT NO.: NY=9o-251tp START DATE: Lo/ Bl os—
LOGGED BY: N ‘pm Seesl TRANSCRIBED BY: COMPLETION: DATE: /L /i /tic—
DRILLED BY {Company/Driller): \Pesa - MON. WELL NO.: m gpee
GRD. SURFACE ELEVATION: ELEVATION FROM: CHECKED BY:
DEPTH | BLOWS | SAMP SAMPLING Toscs | FIELD
{FEET) PER REC. TIME MAT'L DENSITY/ MATERIAL or (moisture condition; odors; SCREENING
& ! & CHG/ | CONSIS. CLASSIFICATION ROCK | geological clossification; DATA
SAMP SAMPLE NO. WELL | or ROCK CLR . BRKN rock weathering; etc.) METHOD =
72 LENG. {QA/QC STATUS) PROF'L HARD. [ FID, (PEM) ]
Neo 6““%‘-%_. i .
N 5"‘“6&" vmvj\’\ 6% [+ MJ;f GovPo, QM,LE()/
L / B S [
7 NEx )2 -0t VMV\
-=0Z2 - - S AL .,
/ Z’ MAWZep) | T mgﬁzm i Guma 7?5%44
(Cav ¢ Gonme] 7
o @/WOO Hewde s[4 /WS Ly pase) B0
No Smple hthrees 9 ‘9{5
i iy
‘ Ne Sonpe
P 2| —
aﬁ'ﬁf’) -
‘{ /{\{; oo ‘2::«»6{1.//“&:*\@ c{ JO gﬁﬂw
"1;3 1215 @}WD \; e Wvﬁ;\j {g/ Dy D
NE Sf-SOL - Y-z .
WWBS ] Ik e — — 7. Lkam
l*f (2] l’f ZD ’,—aw/j(' PPD
/\,ﬁ" s e Wnouwin e s V. Oppm
V\j 174}
g @Yzl (?%M a\r B
TYPE OF DRILONG RIG: _GEp PR T Tetra Tech NUS, Inc.
METHOD OF ADVANGING BORING; wdecr Pus i _
METHOD OF SOIL SAMPLING: _m&w@@
METHCD OF ROCK CORING: o
GROUNDWATER LEVELS: —
OTHER OBSERVATIONS:

BORING NO.: M‘” 500

PAGE; !

OFI

Ttrus Form 0018



T,

BORING LOG FOR: AT xR RS WL C BORING NO.: <z - N\) =0
PROJECT NO.: "NYysse S9c-o51l START DATE: _12)i8 fos—
LOGGED BY: S Colt TRANSCRIBED BY: COMPLETION: DATE:  rulfa/ug—
DRILLED BY (Company/Driller). ) &4 MON. WELL NO.: MWSBS |
GRD. SURFACE ELEVATION: ____ ELEVATION FROM: CHECKED BY:
y I T B e R e e TR T s ey T
DEPTH | BLOWS | SAMP SAMPLING DEPTH SOIL UsCS REMARKS FIELD
(FEET) PER REC. TIME MAT'E | DENSITY/ MATERIAL or {moistute condition; odors; | SCREENING
6" / & CHG./ CONGSIS. CLASSIFICATION ROCK | geological classification; DATA
SAMP SAMPLE NO. WELL or ROCE, CLR BREN rock weathering; etc.) METHOD =
) LENG. (QA/QC STATUS) PROF'L HARD. [FID, (FFM}]
T , N
UL -50 z_.ﬁ ywn=dC T L VRN
MIN-ZE -DTCR %«»—21 0O
2 12/ | @HH0 P
[ ]
OBF-S0Z Bl lvesao. prey .
MWIBOL - 09 12 ! o et el o &C’%ﬁﬂ”’*f
1o @ s Wora+ PN
Eop
TYPE OF DRILLING RIG; o c - Tetra Tech NUS, nc.
METHOD OF ADVANCING BORING: DI\REST PUSH _ :
METHOD OF SOIL SAMELING: A cBeate Sleeve
METHOD OF ROCK CORING: “ide '
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