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Dear Mr. Grabka:

Tetra Tech NUS, Inc. (TtNUS) is pleased to submit this Second Quarter Groundwater Monitoring Report
for the referenced Contract Task Order for Building 82, Tank G82. This Groundwater Monitoring Report
was prepared for Naval Facilites Engineering Command Southeast (NAVFAC SE) under the
Comprehensive Long-Term Environmental Action Navy (CLEAN) Il Contract Number N62467-94-D-0888.

The primary objective of current activities at this site is to conduct quarterly monitoring of groundwater
associated with the shallow and intermediate zones of the surficial aquifer. The sampling program is
being conducted in accordance with the revised Natural Attenuation Monitoring Plan (NAMP) submitted by
CH2M Hill to the Florida Department of Environmental Protection (FDEP) on May 29, 2008, based on
Chapter 62-770.690, Florida Administrative Code. The NAMP is provided in Attachment A. This report
summarizes the field operations and analytical results for the sampling event conducted on October 20
and 21, 2008 at the subject site. The work was performed in general accordance with FDEP Standard
Operating Procedures (SOPs) under DEP-SOP-001/01.

BACKGROUND

Building 82 is the air traffic control tower, and underground storage tank (UST) G82 was used to store
diesel fuel for emergency generators. The tank was removed in June 1997. The tank released an
unknown volume of fuel into the surrounding environment, and soil and groundwater have been impacted
near the UST due to these leaks. In 1998, a piezometer was sampled, and 1-methylnaphthalene and
2-methylnaphthalene were detected in the sample collected at concentrations greater than FDEP
Groundwater Cleanup Target Levels (GCTLs). A confirmatory sampling investigation was performed in
January 1999, and the Confirmatory Sampling Report (CSR) recommended a Site Assessment (SA).

SA field activities were performed from October 1999 to July 2000. The SA Report (SAR) (August 2000)
recommended a Remedial Action Plan (RAP) for soil and Monitoring Only for Natural Attenuation (MONA)
for groundwater. FDEP approved the recommendation for the RAP but not the MONA.
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In October 2000, the Navy directed the RAC, CH2M Hill, to remove the contaminated soil from the site.
Because of piping and the proximity to Building 82, all of the contaminated soil could not be removed.
Additional sampling to evaluate the leachability of the contaminants remaining in the soil was performed to
support a SAR Addendum (SARA). The SARA (March 2001) concluded that xylenes, naphthalene,
1-methylnaphthalene, and 2-methylnaphthalene could leach from the soil and result in groundwater
concentrations greater than GCTLs. The presence of the concrete slabs and runways limits the amount
of precipitation that can leach through the soil, so the recommendation was to leave the soil in place with
institutional controls to maintain the slabs and to only allow industrial uses (contaminant concentrations in
the soil met industrial criteria, but not residential criteria).

In April 2002, soil samples were collected for total recoverable petroleum hydrocarbons (TRPH)
subclassification. The results of the subclassification analyses showed that the residential Soil Cleanup
Target Level (SCTL) was exceeded by only one fraction in one sample. The report (June 2002)
concluded that an air sparging treatability study should be performed to strip volatile contaminants and to
promote biological degradation in soil. The Navy instructed the RAC to perform the treatability study.

In November 2006, monitoring wells were sampled and analyzed as a baseline for the treatability study.
Only groundwater from wells CEF-G82-1S and CEF-G82-2S contained constituents at levels exceeding
GCTLs (isopropyl benzene, naphthalene, 1-methyinaphthalene, 2-methylnaphthalene,
benzo(a)anthracene, and dibenz(a,h)anthracene).

CH2M Hill submitted an updated NAMP for both Building 82 (Tank G82) and the adjacent BP Wells Site
based on the results of the November 2006 sampling event. FDEP approval of the NAMP is pending.
During the July 2008 BCT Meeting, the team decided to commence quarterly sampling even though the
NAMP has not yet been approved by the FDEP.

FIELD OPERATIONS

Groundwater samples were collected from existing wells CEF-G82-1S, CEF-G82-2S, CEF-G82-2|, CEF-
(G82-3S, CEF-G82-4S, CEF-G82-5S, and CEF-G82-6S on October 20 and 21, 2008. Monitoring well
locations are provided on Figure 1. The samples were placed on ice and subsequently delivered via
Federal Express Overnight under chain-of-custody to Empirical Laboratories in Nashville, Tennessee for
analysis. The laboratory analyzed the samples from CEF-G82-1S, CEF-G82-2S, CEF-G82-2], and CEF-
G82-3S for volatile organic compounds (VOCs) including isopropyl benzene using United States
Environmental Protection Agency (USEPA) Method SW-846 8260B; for polycyclic aromatic
hydrocarbons (PAHSs) including 1-methylnaphthalene and 2-methylnaphthalene using USEPA Method
8270; for TRPH using the Florida Petroleum Range Organics (FL-PRO) method; for sulfate, nitrate, and
nitrite using USEPA Method 300.0; for sulfide using Method SM4500-S2F, and for alkalinity using Method
310.2. The laboratory analyzed the samples from CEF-G82-4S, CEF-G82-5S, and CEF-G82-6S for
VOCs using USEPA Method SW-846 8260B; for PAHs including 1-methylnaphthalene and
2-methylnaphthalene using USEPA Method 8270; and for TRPH using the FL-PRO method.

Prior to obtaining groundwater samples, synoptic water levels and total well depths were measured and
recorded on a site-specific groundwater measurement sheet for all sampled wells located around
Building 82. On October 20, 2008, the depth to water ranged from 6.18 feet below top of casing (btoc)
(CEF-G82-3S) to 9.92 feet btoc (CEF-G82-6S). Depth to water measurements, top of casing (TOC)
elevations, and groundwater elevations are presented in Table 1. It was observed that the top of well
CEF-G82-6S had been raised approximately 3 feet with a new ramp extending from Building 82, but the
new TOC had not been resurveyed. TtNUS surveyed the TOC of CEF-G82-6S relative to the TOCs of all
the G82 wells and calculated the TOC elevation for CEF-G82-6S. The survey also showed that the TOC
elevations for CEF-G82-1S and CEF-G82-21 were also off by approximately 0.3 feet, so the TOC
elevations of those two wells were also calculated. Attachment B includes the field log sheets, and
Attachment C includes the TOC calculations. General sampling protocols were in accordance with FDEP
SOPs and TtNUS SOP SA-1.1 — Groundwater Sample Acquisition and On-Site Water Quality Testing.
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RESULTS

The groundwater elevation data and flow direction for the shallow zone across the Tank G82 site is shown
on Figure 2. Based on the data, the general direction of shallow zone groundwater flow is predominantly
to the south-southeast.

Groundwater analytical results from this sampling event were compared to FDEP GCTLs and Natural
Attenuation Default Concentrations (NADCs). The data and standards are presented in Table 2, and the
results based on chemical analyses are presented on Figure 3. During the October 2008 event,
concentrations of naphthalene, isopropyl benzene, 1,2,4-trimethylbenzene, 1-methyinaphthalene, and 2-
methylnaphthlene exceeded their respective GCTLs in CEF-G82-2S. (see Attachment D)
Dibenz(a,h)anthracene was detected at an estimated concentration of 0.0056 micrograms per liter (ug/L)
in CEF-G82-3S, slightly exceeding its GCTL of 0.005 pg/L. None of these constituents exceeded their
respective NADCs. In all other wells, analytes were either not detected or were detected at concentrations
less than their GCTLs.

Geochemical data were evaluated to determine if natural attenuation may occur in the groundwater. The
parameters evaluated included dissolved oxygen (DO), methane, nitrate/nitrite, sulfate/sulfide, dissolved
carbon dioxide, and alkalinity, and results are presented in Table 2. A discussion of the results for each
parameter is presented below.

Dissolved Oxygen

Geochemical measurements of DO were made in the field using a CHEMetrics test kit (Model K-7501).
Low-flow pumping and adherence to FDEP SOPs were observed during DO analyses. The test kit can
obtain accurate determination of DO at concentrations as low as 0.05 milligrams per liter (mg/L) and as
high as 12 mg/L.

DO acts as a primary substrate or co-substrate during the initial stages of metabolism and is the single
most efficient electron acceptor responsible for the biodegradation of natural or anthropogenic organic
carbon. During aerobic respiration, DO is used as an electron acceptor to mineralize natural organic
carbon (or hydrocarbons) into carbon dioxide and water. DO at concentrations less than background
provides strong evidence of indigenous bacterial populations that are already established and actively
degrading natural or anthropogenic carbon, utilizing aerobic pathways. However, after the available
oxygen has been utilized, these aerobic processes will cease and the core of the plume will become
anaerobic.

DO concentrations in October 2008 ranged from 0.1 mg/L in CEF-G82-2! to 0.3 mg/L in CEF-G82-1S,
CEF-G82-2S, and CEF-G82-3S and indicate anaerobic groundwater conditions across the site.

Dissolved Carbon Dioxide/Alkalinity

Dissolved carbon dioxide was measured in the field using CHEMetrics field kits (Models K-1910, K-1920,
and K-1925). Carbon dioxide is produced during aerobic respiration (oxygen utilization), and during
anaerobic processes (e.g., iron reduction, sulfate reduction, etc.). In which oxygen, nitrate, manganese,
ferric iron, and sulfate have been used as electron acceptors, bacteria will use carbon dioxide as an
electron acceptor, generating methane as a byproduct. Therefore, carbon dioxide is both produced and
used by different microbes during the biodegradation of a carbon source.

Dissolved carbon dioxide concentrations ranged from 37 mg/L (CEF-G82-2l) to 60 mg/L (CEF-G82-2S
and CEF-G82-3S) and were greatest in areas with observed contaminants of concern (COCs) in
groundwater. This is an indication of biodegradation activity in this area of the site.

Alkalinity is a measure of the acid-neutralizing capacity of water, usually expressed as mg/L of calcium
carbonate (CaCOj). Generally, alkalinity consists of three components, carbonate (CO; Z),
bicarbonate (HCO5), and hydroxide (OH). The laboratory-measured alkalinity at the Tank G82 site



Mr. David Grabka
FDEP
March 11, 2009 - Page 4

ranged from 8.8 mg/L (CEF-G82-2l) to 124 mg/L (CEF-G82-2S). The results for all of the wells are
provided in Table 2.

Methane

Methanogenesis is an anaerobic biodegradation process during which methane-producing microbes utilize
carbon dioxide as an electron acceptor and generate methane as a byproduct of fermentation. Because
methane is not a chemical component of fuels or solvents, its presence in excess of background
concentrations provides strong evidence of methanogenic fermentation (and carbon dioxide utilization).

Methane was detected in two of four wells at concentrations of 0.5 mg/L (CEF-G82-1S) and 4.5 mg/L
(CEF-G82-2S). The presence of methane may be indicative of anaerobic microbial degradation of
hydrocarbons at the site.

Sulfate/Sulfide

Atfter DO, nitrate, and ferric iron have been used, anaerobic microbes will use sulfate (SO*) as an
electron acceptor to anaerobically degrade hydrocarbons (sulfate reduction). The process of sulfate
reduction results in the generation of sulfide and carbon dioxide. Sulfate was detected in all four wells
analyzed, ranging from a maximum of 18.1 mg/L in CEF-G82-2I to 2.3 mg/L in the well CEF-G82-2S.
Sulfide was detected in two of the four wells analyzed, ranging from 1.4 mg/L in CEF-G82-2| to non-detect
in CEF-G82-21 and CEF-G82-3S. The presence of sulfate in the areas of impacted groundwater at
concentrations higher than background indicates that sulfate reduction is possible; however, the low
sulfide concentrations indicate that sulfate reduction is not likely to occur at this site.

Nitrate/Nitrite

After DO has been depleted through aerobic respiration, anaerobes will use nitrate (NO3) as an electron
acceptor to anaerobically degrade hydrocarbons (denitrification). This process reduces nitrate to
nitrite (NO;') and generates carbon dioxide. Nitrate concentration ranged from 0.61 mg/L in CEF-G82-6S
to non-detect in CEF-G82-1S, CEF-G82-2S, and CEF-G82-21. Nitrite was not detected in any of the wells
in which it was analyzed. Because of the low levels of nitrate and nitrite in the areas of impacted
groundwater, nitrate reduction is not a significant process at this site.

CONCLUSIONS AND RECOMMENDATIONS

The shallow groundwater flow direction in the area of Tank G82 site is to the south-southeast, which is
consistent with previous sampling events since 2000.

During October 2008, concentrations of naphthalene, isopropyl benzene, 1,24-trimethylbenzene,
1-methylnaphthalene, and 2-methylnaphthalene were greater than their GCTLs in CEF-G82-2S, and the
concentration of dibenz(a,h)anthracene slightly exceeded its GCTL at CEF-G82-3S.
Dibenz(a,h)anthracene has not previously been detected above its GCTL in any of the other wells, and no
exceedances of any of the COCs have previously been detected at CEF-G82-3S. No other analytes were
detected in excess of their GCTLs in any of the other wells sampled per the NAMP. None of the analytes
in any of the wells at the site exceeded their NADCs. The concentrations of isopropyl benzene,
naphthalene, and 1,2,4-trimethylbenzene were similar to the concentrations measured during the previous
sampling even in July 2008; however, 1-methylnaphthalene and 2-methylnaphthalene concentrations
increased significantly since the July 2008 1 quarter sampling event.

DO results during this monitoring event indicate generally anaerobic groundwater conditions across the
site. Dissolved carbon dioxide concentrations are greatest in areas with observed COCs in groundwater,
indicating biodegradation activity in this area. The presence of methane may be indicative of anaerobic
microbial degradation of hydrocarbons occurring at the site. The presence of sulfate in the areas of
impacted groundwater at concentrations higher than background indicates that sulfate reduction is
possible; however, the low sulfide concentrations indicate that sulfate reduction is not likely to occur at this
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site. Because of the low levels of nitrate and nitrite in the areas of impacted groundwater, nitrate reduction
is not a significant process at this site.

The 2008 NAMP identified that quarterly sampling would be conducted for 1 year followed by an
evaluation of the data to determine if sampling should continue on a quarterly basis or whether a different
sampling frequency is appropriate. The next quarterly sampling event is scheduled for January 2009.

If you have any questions regarding this submittal, please feel free to contact Kara Wimble at
(904) 730-4669, extension 217, or via e-mail at Kara.Wimble @tetratech.com.

seph W. Logan, J Kara F\Wimble
ask Order Manag Project Scientist

Enclosures (6)

c: A. Sanford, NAVFAC SE (1 copy)
S. Naik, CH2M Hill (electronic only)
D. Humbert, TtNUS (letter only)
M. Speranza, TtNUS (letter only)
M. Jonnet, TINUS (electronic copy only Cecil DMS)
J. Logan, TtNUS
R. Simcik, TtNUS (Bookcase File)
J. Johnson, TINUS (Information Repository)
M. Perry, TtNUS/ CTO 0108 Project File (unbound)
R. Miller (letter only)

CERTIFICATION

The information contained herein is based on the investigation data and information obtained from
previously submitted reports. If conditions are determined to exist that differ from those described, the
undersigned geologist should be notified to evaluate the effects of any additional information on the
information described in this report. This Quarterly Groundwater Monitoring Report, 2™ Quarter, 1% Year -
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Groundwater Elevation and Monitoring Well Construction Data

2" Quarter, 1st Year Groundwater Monitoring Report - October 2008

Table 1

Building 82, Tank G82
Naval Air Station Cecil Field
Jacksonville, Florida

. July 24, 2008 October 20, 2008
Top of Casing : :
Total Depth of Well Elevation* Depth to Water L_evel Depth to Water L_eveI
Well Number Elevation Elevation
(feet, btoc) (feet above |Water (feet Water (feet

NAVD) btoc) (feet above btoc) (feet above
NAVD) NAVD)
CEF-G82-1S* 15 71.13 5.41 65.72 6.20 64.93
CEF-G82-2|* 35 71.28 5.68 65.60 6.63 64.65
CEF-G82-2S 14 71.23 5.68 65.55 6.45 64.78
CEF-G82-3S 14 71.20 5.27 65.93 6.18 65.02
CEF-G82-4S 15 71.74 6.24 65.50 7.05 64.69
CEF-G82-5S 15 71.53 6.87 64.66 7.21 64.32
CEF-G82-6S 15 74.44 9.19 65.25 9.92 64.52

* Top of Casing elevations for G82-1S, G82-2l, and G82-6S were re-surveyed and recaculated in February 2009. Water level elevations for all events shown on

this table use the new (2009) Top of Casing elevations.

msl = Mean sea level

btoc = Below top of casing

NAVD = North American Vertical Datum 1988




2nd Quarter, 1st Year Groundwater Monitoring Report - October 2008

Table 2

Summary of Groundwater Data

Building 82, Tank G82
Naval Air Station Cecil Field
Jacksonville, Florida

Page 1 of 3
FDEP Criteria
CEF-G82-1S CEF-G82-2S CEF-G82-2I
Parameter
GCTL NADC

11/8/2006 7/22/2008 10/21/2008 11/6/2006 7/22/2008 10/20/2008 11/6/2006 7/22/2008 10/20/2008
VOCs (USEPA Method 8260B) (ug/L)
Benzene 1 10 5U 0.23U 1V 5U 0.69 | 1U 5U 0.23 U 1U
Toluene 40 400 5U 0.28 U 1U 5U 0.28 U 1U 5U 0.28 U 1U
Ethylbenzene 30 300 6.21 0.34 U 0.42] 11 15 11 5U 0.34U 1U
Total Xylenes 20 200 12.17J 0.38 U 7 5.89J 18 6.6 10U 0.38 U 1U
Naphthalene 14 140 1.20 0.83J 05U 0.041 1U
Isopropyl benzene 0.8 8 0.23 U 0.29J 5U 0.23 U 0.8U
1,2,4-Trimethylbenzene 10 100 0.38 U 0.31J NA 0.38 U 0.10 U
1,3,5-Trimethylbenzene 10 100 0.22U 0.14J NA 0.22U 0.13U
PAHs (USEPA Method 8270C SIM) (ug/L)
1-Methylnaphthalene 28 280 0.04J 1.5 1U 0.01U 0.046 U
2-Methylnaphthalene 28 280 0.13 1.2 1U 0.02 U 0.0085 U
Acenaphthene 20 200 0.07J 0.4 1U 0.02 U 0.046 U
Acenaphthylene 210 2100 0.01U 0.028 U NA 0.01U 0.028 U NA 0.01U 0.028 U
Benzo(a)pyrene 0.2 2 7.95J [N] 0.01U 0.028 U 1U 0.01U 0.028 U 0.1U 0.01U 0.028 U
Benzo(a)anthracene 0.05 5 0.01 U 0.028 U NA 0.04 J 0.028 U NA 0.01 U 0.028 U
Dibenz(a,h)anthracene 0.005 0.05 35.9J [N] 0.02U 0.018 U 1U 0.02U 0.018 U 0.1U 0.02 U 0.018 U
Fluorene 280 2800 2.51J 0.08J 0.38 3.98J 1.6 8 05U 0.01U 0.046 U
Phenanthrene 210 2100 NA 0.02U 0.1U NA 0.28 5.2 NA 0.02 U 0.012 U
Miscellaneous Parameters (mg/L)
TRPH 5 50 0.613 0.042 U 0.460 U 0.878 0.926 2.3 0.059 0.042 U 0.46 U
Methane NA NA NA 0.098 0.5 NA 1.39 4.5 NA 0.001 0.0024 U
Sulfate 250 NA NA 7.3 3.1 NA 3.8J 2.3 NA 8.4 18.1
Sulfide NA NA NA 0.53J 1.1 NA 0.85J 1.4 NA 0.53J 2.1U
Nitrate as N 10 NA NA 0.24J 0.15U NA 0.15J 0.15U NA 0.004 U 0.15U
Nitrite 1 NA NA 0.002 U 0.25U NA 0.002 U 0.300 U NA 0.002 U 0.300 U
Alkalinity NA NA NA 100 94.7 NA 150 124 NA 4.37J 8.8
Dissolved oxygen NA NA NA 2 0.3 NA 2 0.3 NA 0.9 0.1
Dissolved carbon dioxide NA NA NA 70 48 NA 30 60 NA 60 37

See notes at end of table




Table 2
Summary of Detections in Groundwater

2 Quarter, 1st Year Groundwater Monitoring Report - October 2008
Building 82, Tank G82
Naval Air Station Cecil Field
Jacksonville, Florida

Page 2 of 3
FDEP Criteria
CEF-G82-3S CEF-G82-4S
Parameter
GCTL NADC -
11/6/2006 |—>3mple Duplicate 10/21/08 | 11/2/2006 | 7/22/2008 | 10/21/2008
7/28/2008
VOCs (USEPA Method 8260B) (ug/L)
Benzene 1 10 5U 0.23U 0.23U 1U 5U 0.23U 1U
Toluene 40 400 5U 0.28 U 0.28 U 1U 5U 0.28 U 1U
Ethylbenzene 30 300 5U 0.34 U 0.34 U 1U 0.433J 0.34 U 1U
Total Xylenes 20 200 10U 0.38 U 0.38 U 1U 10U 0.38 U 1U
Naphthalene 14 140 05U 0.90J 0.35U 1U 0.5U 0.87J 0.33U
Isopropyl benzene 0.8 8 5U 0.23 U 0.23 U 0.8U 5U 0.23 U 0.8U
1,2,4-Trimethylbenzene 10 100 NA 0.38 U 0.38 U 0.14 U NA 0.38 U 0.14U
1,3,5-Trimethylbenzene 10 100 NA 0.22U 0.22U 0.10U NA 0.22U 0.10 U
PAHs (USEPA Method 8270C SIM) (ug/L)
1-Methylnaphthalene 28 280 1U 0.04 J 0.01 U 0.0093 U 6.11J 0.67 0.65
2-Methylnaphthalene 28 280 1U 0.05J 0.02U 0.014 U 1U 0.04J 0.046 U
Acenaphthene 20 200 1U 0.02U 0.02U 0.0097 U 1U 0.28 0.18
Acenaphthylene 210 2100 NA 0.01U 0.01U 0.028 U NA 0.1U 0.028 U
Benzo(a)pyrene 0.2 2 0.1U 0.01U 0.01U 0.0066 J 0.1U 0.01U 0.028 U
Benzo(a)anthracene 0.05 5 NA 0.01U 0.01U 0.018 U NA 0.01U 0.028 U
Dibenz(a,h)anthracene 0.005 0.05 0.1U 0.02U 0.02U 01U 0.02U 0.018 U
Fluorene 280 2800 05U 0.01U 0.01U 0.014 U 05U 0.30 0.17
Phenanthrene 210 2100 NA 0.02 U 0.02 U 0.035 U NA 0.02 U 0.18
Miscellaneous Parameters (mg/L)
TRPH 5 50 0.054 0.042 U 0.042 U 0.46 U 0.202 0.094J 0.46 U
Methane NA NA NA 0.004 0.001 0.00096 U NA NS NS
Sulfate 250 NA NA 21 22 17.7 NA NS NS
Sulfide NA NA NA 0.45U 0.45U 21U NA NS NS
Nitrate as N 10 NA NA 1.3 1.7 0.61 NA NS NS
Nitrite 1 NA NA 0.002 U 0.002 U 0.25U NA NS NS
Alkalinity NA NA NA 130 120 102 NA NS NS
Dissolved oxygen NA NA NA 1.5 1.5 0.3 NA NS NS
Dissolved carbon dioxide NA NA NA 80 80 60 NA NS NS




Table 2
Summary of Detections in Groundwater

2 Quarter, 1st Year Groundwater Monitoring Report - October 2008
Building 82, Tank G82
Naval Air Station Cecil Field
Jacksonville, Florida

Page 3 of 3
FDEP Criteria
CEF-G82-5S CEF-G82-6S
Parameter
GCTL NADC -
11/2/2006 712212008 | 10/21/2008 | 11/2/2006 7/28/2008 Sample Duplicate
10/21/2008
BTEX/Naphthalene (USEPA Method 8260B) (ug/L)
Benzene 1 10 5U 0.23U 1U 5U 0.23U 1U 1U
Toluene 40 400 5U 0.28 U 1U 5U 0.28 U 1U 1U
Ethylbenzene 30 300 5U 0.34U 1U 5U 0.34 U 1U 1U
Total Xylenes 20 200 10U 0.38 U 1U 10U 0.38 U 1U 1U
Naphthalene 14 140 05U 0.35U 2.1 0.5U 0.35U 1U 1U
Isopropyl benzene 0.8 8 5U 0.23 U 0.19J 5U 0.23 U 0.8U 0.8U
1,2,4-Trimethylbenzene 10 100 NA 0.38 U 0.14 U NA 0.38 U 0.14 U 0.14 U
1,3,5-Trimethylbenzene 10 100 NA 0.22U 0.10 U NA 0.22U 0.10 U 0.10 U
PAHs (USEPA Method 8270C SIM) (ug/L)
1-Methylnaphthalene 28 280 1U 2.8 8.5 1U 0.01U 0.031 U 0.013 U
2-Methylnaphthalene 28 280 1U 3.4 5.7 1U 0.02U 0.043 U 0.016 U
Acenaphthene 20 200 1U 0.28 0.6 1U 0.02U 0.012 U 0.02U
Acenaphthylene 210 2100 NA 0.06 J 0.028 U NA 0.01U 0.028 U 0.013J
Benzo(a)pyrene 0.2 2 0.1U 0.01U 0.0078 J 0.1U 0.01U 0.028 U 0.022 J
Benzo(a)anthracene 0.05 5 NA 0.01U 0.027 U NA 0.01U 0.014 U 0.043 U
Dibenz(a,h)anthracene 0.005 0.05 0.1U 0.02U 0.018 U 0.1U 0.02U 0.018 U 0.018 U
Fluorene 280 2800 05U 0.11 0.24 05U 0.01U 0.018 U 0.025 U
Phenanthrene 210 2100 NA 0.02 U 0.037 U NA 0.06 J 0.032 U 0.046 U
Other (mg/L)
TRPH 5 50 0.274 0.125J 0.46 U 0.086 0.035 U 0.46 U 0.46 U
Methane NA NA NA NS NS NA NS NS NS
Sulfate 250 NA NA NS NS NA NS NS NS
Sulfide NA NA NA NS NS NA NS NS NS
Nitrate as N 10 NA NA NS NS NA NS NS NS
Nitrite 1 NA NA NS NS NA NS NS NS
Alkalinity NA NA NA NS NS NA NS NS NS
Dissolved oxygen NA NA NA NS NS NA NS NS NS
Dissolved carbon dioxide NA NA NA NS NS NA NS NS NS

Notes:

GCTL = Groundwater Cleanup Target Leve
NADC = Natural Attenuation Default Concentration NA = Not Available

J - Estimated value

U = Not detected at detection limit showr
Shaded Value indcates concentration greater than GCTI Hg/L = micrograms per liter

[N] indicates concentration greater than NADC

0
NS = Not sampled




FIGURES



™
CEF-G82-3S

¥

CEF-G82-1S
F

CEF-G82-28

CEF-G82-2I
L

CEF-G82-6S

50 Feet

50
DRAWN BY DATE
MJJ 19Sept08
CHECKED BY DATE

COST/SCHEDULE-AREA

| | |
SCALE
AS NOTED

NA/FAC

 JCEF-G82.55
4

—
MONTORING WELL LOCATION MAP
2ND QUARTER, 1ST YEAR
GROUNDWATER MONITORING REPORT
BUILDING 82, TANK G82
NAVAL AIR STATION CECIL FIELD
JACKSONVILLE, FLORIDA

LEGEND
® Monitoring Well

CONTRACT NUMBER
0394

APPROVED BY DATE

APPROVED BY DATE

DRAWING NO. REV
FIGURE 1 0

PAGISINAS_CecilFieldibp-g82_20081202.apr 15Dec08 MJJ Layout03




LEGEND
® Monitoring Well

CEF-081-09S
[2.5-12.5
73.58 < |

Monitorin,

Well Designation
Screen Interval,

Groundwater Elevation taken on 10/20/08, Ft above MSL
i Groundwater Flow Direction

/N Groundwater Contours (Dashed where inferred), Ft above MSL

3

-

CEF-G82-58
[5-15]

j 64.32

30 0 30 Feet
DRAWNBY DATE GROUNDWATER FLOW MAP (10/20/08) iyt
MJJ 27Sept08
— Py 2ND QUARTER, 1ST YEAR JR—— —
GROUNDWATER MONITORING REPORT
COST/SCHEDULE-AREA BUILDING 82, TANK G82 APPROVED BY DATE
| | | NAVAL AIR STATION CECIL FIELD
SCALE DRAWING NO. REV
AS NOTED NAFAC JACKSONVILLE, FLORIDA FIGURE 2 0

PAGISINAS_CecilFieldibp-g82_20081202.apr 28Feb09 MJJ Layout0s



Legend
& Monitoring Well

Well ID

Collection Date

Screen Interval, Ft bgs
<«— GCTL

CEF-BP-6S
[4-14]
Benzene

07/08

0.23 U [1]

Detected Concentration (ug/L)
Sample/Duplicate
J = estimated concentration
U = undetected
* = Indicates exceeds GCTL

Compound
CEF-G82-3S 07/08 10/08
[4-14] CEF-G82-4S 07/08 10/08
1-Methylnaphthalene 0.04 J 0.0093 U [28] [5-15]
2-Methylnaphthalene 0.05 J 0.014 U [28] 1-Methylnaphthalene 0.67 0.65 [28]
Naphthalene 0.90J 1.0U [14] 2-Methylnaphthalene 0.04 J 0.046 U [28]
Isopropyl benzene 0.23 U 0.87U [0.8] Naphthalene 0.87 J 0.33 U [14]
1,2,4-Trimethylbenzene 0.38 U 0.14 U [10] Isopropyl benzene 0.23 U 0.87U [0.8]
Dibenzo (a,h)anthracene 0.018 U 0.0056* [0.005] 1,2,4-Trimethylbenzene 0.38 U 0.14 U [10]
Dibenzo(a,h)anthracene 0.018 U 0.018 U [0.005
CEF-G82-1S 07/08  10/08 &
[5-15]
1-Methylnaphthalene 0.04 J 1.5 [28]
2-Methylnaphthalene 0.13 1.2 [28]
Naphthalene 1.20 0.83 J [14]
Isopropyl benzene 0.23 U 0.29 J [0.8]
1,2,4-Trimethylbenzene 0.38 U 0.31 J [10]
Dibenzo (a,h)anthracene 0.018 U 0.018 U [0.005]
-
CEF-G82-2S 07/08 10/08
[4-14]
1-Methylnaphthalene 44* 120* [28] .I_
2-Methylnaphthalene 66%* 140% [28] a 5
Naphthalene 65% 67* [14]
Isopropyl benzene 4.8% 6.3% [0.8]
1,2,4-Trimethylbenzene 21% 18* [10] 5
Dibenzo(a,h)anthracene 0.018 U 0.018 U [0.005]
CEF-G82-21 07/08 10/08
[30-35] =
1-Methylnaphthalene 0.01 U 0.046 U [28] -
2-Methylnaphthalene 0.02 U 0.0085 U [28] L
Naphthalene 0.041 1.0U [14] -
Isopropyl benzene 0.23 U 0.87U [0.8] -
1,2,4-Trimethylbenzene 0.38 U 0.10 U [10]
Dibenzo (a,h)anthracene 0.018 U 0.018 U [0.005] CEF-G82-5S 07/08 10/08
cao_ [5-15]
([:l;.l_?lcs;?z 6s 07/08 10/08 3 1-Methylnaphthalene 2.8 8.5 [28]
1-Methylnaphthalene  0.01 U 0.031 U [28] f{“flg:yi“aphthale"e g'gs v a1 {fi}
2-Methylnaphthalene 0.02 U 0.043 U [28] ok aphthalene : :
Naphthalene 0.35U 1.0U [14] Iw Isopropyl benzene 0.23 U 0.19 J [0.8]
Is‘;propyl Benzene 0230 08U [0.8) 1,2,4-Trimethylbenzene 0.38 U 0.14 U [10]
1,2,4-Trimethylbenzene 0.38 U 0.14 U [10] Dibenzo (a,h)anthracene 0.018 U 0.018 U [0.005]
Dibenzo (a, h)anthracene 0.018 U 0.018 U [0.005]
L :
-
a
50 0 50 Feet
DRAWN BY DATE ANALYTICAL RESULTS iyt
MJJ 27Sept08
CHECKED BY DATE 2ND QUARTER, 18T YEAR APPROVED BY DATE
GROUNDWATER MONITORING REPORT
COSTISCHEDULE-AREA BUILDING 82, TANK G82 APPROVED BY DATE
1 1 1 NAVAL AIR STATION CECIL FIELD
SCALE DRAWING NO. REV
AS NOTED NAFAC JACKSONVILLE, FLORIDA FIGURE 3 0

PAGISINAS_CecilFieldibp-g82_20081202.apr 29Jan09 MJJ Layout06




ATTACHMENT A

NATURAL ATTENUATION MONITORING PLAN



TECHNICAL MEMORANDUM CH2MHILL

Natural Attenuation Monitoring Work Plan,
Building G-82 (Tank G-82) and BP Wells Sites,

Former Naval Air Station Cecil Field, Jacksonville, Florida

PREPARED FOR: Cecil Field Base Cleanup Team
PREPARED BY: CH2M HILL Project Team

DATE: May 29, 2008

PROJECT NUMBER: 271591

1.0 Introduction

This technical memorandum outlines the long-term monitored natural attenuation (MNA)
program requirements to be implemented at the Building G-82 (Tank G-82) and the BP
Wells Sites at the former Naval Air Station (NAS) Cecil Field, Jacksonville, Florida. Figure 1
shows the location of the sites within NAS Cecil Field.

CH2M HILL Constructors, Inc. (CH2M HILL) conducted a site-wide groundwater sampling
event during November 2006. Geochemical data were evaluated to determine if natural
attenuation was occurring in groundwater at the two sites and if parameter concentrations
were decreasing in response to naturally occurring degradation processes. The evaluation
involved comparing geochemical data from source area and downgradient monitoring wells
to background values measured in upgradient wells. Based on these results, a long-term
monitoring program for natural attenuation parameters was developed for implementation,
as described below.

1.1 Site Background
The MNA program focuses on the Building G-82 and BP Wells Sites.

1.1.1 Building G-82 Site

The Building G-82 Site comprised an air traffic control tower and underground storage tank
(UST) G-82 located at the former NAS Cecil Field in Jacksonville, Florida. Tank G-82 was
used to store diesel fuel for emergency generators. Tank G-82 was removed in June 1997.
Soil and groundwater have been impacted near the UST as a result of leaks originating from
Tank G-82. The leaking tank released an unknown volume of fuel to the environment.

Following the removal of Tank G-82, a piezometer (CEF-G-82-1S, see Figure 2) was installed
near the former location of the tank in January 1998. The hydrocarbon compounds
1-methylnaphthalene and 2-methylnaphthalene were detected in groundwater samples
collected from CEF-G-82-1S at concentrations that exceeded Florida Department of
Environmental Protection (FDEP) Groundwater Cleanup Target Levels (GCTLs). In January
1999, Harding Lawson Associates (HLA) performed additional sampling and prepared a
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Confirmatory Sampling Report (CSR) recommending the completion of additional site
assessment (SA) to determine the extent of hydrocarbons in the soil and groundwater.

Between October 1999 and July 2000, Tetra Tech NUS, Inc. (TtNUS) conducted the SA at
Building G-82. Five shallow monitoring wells (CEF-G-82-2S through 6S) and one
intermediate monitoring well (CEF-G-82-2I) were installed, and samples were collected to
determine the extent of hydrocarbons in the soil and groundwater. TtNUS recommended
excavation of 280 cubic yards (yd?3) of soil that contained volatile organic compounds
(VOCs) and polynuclear aromatic hydrocarbons (PAHs) that exceeded FDEP Soil Cleanup
Target Levels (SCTLs). Following soil removal, TtNUS recommended MNA as the remedial
approach for groundwater.

During 2001, CH2M HILL was contracted by Southern Division Naval Facilities Engineering
Command (NAVFAC) to perform the soil excavation work. The objective of the work was to
excavate and dispose of the soil exceeding the FDEP SCTLs. Soil removal continued until
either headspace readings using an organic vapor analyzer (OVA) were below 10 parts per
million (ppm) or predetermined excavation boundaries (foundation boundaries and
concrete aircraft apron) were reached. Approximately 148 tons of petroleum-impacted soil
was removed. Following completion of the excavation activities, confirmation samples were
collected from the north and south excavation walls to verify that remaining soil met the
SCTLs. The analytical results from these samples indicated that the north and south
excavation extent was complete. However, OVA readings from the east and west excavation
walls indicated headspace concentrations exceeded 10 ppm, suggesting petroleum-impacted
soil with concentrations above the SCTLs likely remained outside the limits of excavation.
However, due to the close proximity of the excavation to the foundation of Building G-82
and the aircraft apron, excavation activities were terminated to prevent potential damage to
the infrastructure.

Following the removal action in October 2001, TtNUS performed a supplemental
assessment of the site. The results of the supplemental assessment and the associated
sampling were presented in the Site Assessment Report Addendum (SARA) (TtNUS, 2001).

As part of the SARA, subsurface soil samples were collected from six locations along
Building G-82 and along the flightline apron. These samples were collected outside the
excavation area to evaluate residual contamination following the removal action. The
samples were collected at a depth of 5 to 6 feet below land surface and were analyzed for
VOCs, PAHs, and Total Recoverable Petroleum Hydrocarbons (TRPH). Based on the results
of the original six samples, Synthetic Precipitation Leaching Procedure (SPLP) analyses were
also performed. The SARA concluded that approximately 49 yd?3 of contaminated soil
remained along Building G-82 and the flightline apron. TRPH was present above its SCTLs.
Xylenes, naphthalene, 1-methylnaphthalene, and 2-methylnaphthalene were detected in the
leachate of the SPLP samples at concentrations that exceed their respective GCTLs.

In April, 2002, the Base Realignment and Closure (BRAC) team (BCT) recommended
sampling of subsurface soil for the purpose of identifying the TRPH subclassification. Three
samples were collected; however, one sample contained TRPH below the SCTLs and was
not subclassified. Of the two samples that were analyzed for TRPH hydrocarbon-chain
speciation, one sample contained concentrations of one fraction (C12 - C16, aliphatic) that
exceeded its subclassification SCTLs. Based on these results, TtNUS recommended a
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pilot-scale air sparging treatability study for the site. These findings were presented to the
BCT at the May 15, 2002, meeting. The BCT agreed that an air sparging treatability pilot
study should be performed.

No action was taken until a site-wide groundwater sampling event in November 2006. The
results of the sampling event (discussed in Section 1.2) indicated that natural attenuation
was occurring and the concentration of the contaminants of concern had been decreasing in
the absence of active remediation.

A technical memorandum presenting the groundwater sampling results was prepared by
CH2M HILL and presented to FDEP (CH2M HILL, 2007). A copy of this technical
memorandum is included in Attachment 1. During the September 2007 BCT meeting, FDEP
agreed that, based on the 2006 site-wide groundwater sampling results, no active
remediation, such as air sparging, was needed at the Building G-82 Site.

112 BP Wells Site

The BP Wells Site is located on the north-south flightline, southeast of Building 880, on the
west edge of the flightline apron. From 1999 to 2000, assessment activities were performed
to determine the extent of hydrocarbons in soil and groundwater beneath the BP Wells Site.
A due diligence investigation was conducted by Golder Associates, Inc. (1999) for the new
property tenants (Jacksonville Airport Authority and Air Kaman). Four shallow wells
(CEF-BP-1S through 4S, and CEF-BP-6S) and one intermediate well (CEF-BP-51) were
installed at the site (Figure 2). The reported results indicated the presence of hydrocarbons
in groundwater beneath the site.

Subsequently, the Navy directed TtNUS to conduct an SA. The SA confirmed the presence
of contaminated groundwater and identified the groundwater flow direction to the
southeast. A Site Assessment Report (SAR) (2000) was submitted to the FDEP
recommending that a natural attenuation monitoring plan be implemented at the site. The
FDEP approved the plan and issued a Natural Attenuation Monitoring Plan Approval
Order (NAMPAO) on August 31, 2000. In accordance with the NAMPAO, TtNUS
performed the first two semiannual groundwater sampling events in April and October of
2001. Because the hydrocarbon concentrations at the source well were greater than the
applicable natural attenuation default concentrations (NADCs) and because the
contaminant concentrations appeared to be increasing, the second monitoring report
recommended that the semiannual monitoring program be suspended and that a Remedial
Action Plan (RAP) be prepared for the site. On February 20, 2002, the FDEP agreed that a
RAP was warranted. Subsequently, TtNUS recommended that a treatability study be
performed to evaluate the effectiveness of in-situ enhanced bioremediation at the site.
In-situ Submerged Oxygen Curtain (iSOC™) technology was to be evaluated to perform this
test. In April 2004, TtNUS submitted an Enhanced Natural Attenuation Treatability Study
(ENATS) Work Plan for the BP Wells Site.

Similar to the Building G-82 Site, no action was taken until a site-wide groundwater
sampling event was conducted in November 2006. The results of the sampling event,
discussed in Section 1.2, indicate that natural attenuation was occurring at the site and the
concentration of the contaminants of concern had been decreasing.
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1.1.3 Remedial Action Objectives

The remedial action objective for the Building G-82 and BP Wells Sites is to achieve cleanup
of groundwater contaminant concentrations to levels below the Florida GCTLs with a
short-term remedial action objective to achieve reduction of contaminant concentrates to
below the Florida NADCs.

1.2 Natural Attenuation Monitoring

1.2.1  Groundwater Contamination Summary
In November 2006, the following monitoring wells were sampled for contaminant
characterization:

e  Building G-82 Site: CEF-G82-1S, CEF-G82-2I, CEF-G82-2S, CEF-G82-3S, CEF-G82-4S,
CEF-G82-5S, and CEF-G82-6S.

e  BP Wells Site: CEF-BP-1S, CEF-BP-2S, CEF-BP-3S, CEF-BP-4S, CEF-BP-5I, and
CEF-BP-6S.

Groundwater samples from both sites were analyzed for VOCs (U.S. Environmental
Protection Agency [EPA] Method 8260B), PAHs (EPA Method 8310), and TRPH (Florida
Petroleum Residual Organic [FL-PRO] Method).

Building G-82 Site

In November 2006, the following compounds were detected at concentrations exceeding the
GCTLs: isopropylbenzene (cumene), naphthalene, and 1-methylnaphthalene in wells
CEF-G82-1S and CEF-G82-2S; 2-methylnaphthalene in well CEF-G82-2S; and
benzo(a)pyrene and dibenz(a,h)anthracene in well CEF-G82-1S. The benzo(a)pyrene
detection of 7.95 micrograms per liter (ug/L) and the dibenz(a,h)anthracene detection of
35.9 ng/L in well CEF-G82-1S also exceeded NADC criteria of 2 pg/L and 0.05 pg/L,
respectively.

Only groundwater sampled from wells CEF-G82-1S and CEF-G82-2S contained constituents
at levels exceeding GCTLs during the November 2006 sampling event. Groundwater
sampled from the surrounding monitoring wells (CEF-G82-3S, CEF-G82-4S, CEF-G82-55,
and CEF-G82-6S) and the well screened below the shallow monitoring wells (CEF-G82-2I)
did not contain constituents of concern at elevated levels.

The following parameters were historically detected at concentrations above the GCTLs in
well CEF-BP-2S: benzene, ethylbenzene, total xylenes, 1-methylnaphthalene,
2-methylnaphthalene, and naphthalene. In general, the concentrations of VOCs (benzene,
ethylbenzene, and total xylenes) in well CEF-G82-2S decreased in concentration when
compared to previous sampling events, suggesting that biodegradation of these compounds
is occurring. Concentrations of the PAH compounds 1-methylnaphthalene,
2-methylnaphthalene, benzo(a)pyrene, and dibenz(a,h)anthracene increased slightly
compared to historical results. However, because PAHs are less mobile and tend to be more
persistent than VOCs, it is expected that future monitoring will indicate that PAHs decrease
over time, similarly to the VOCs, at this site. A summary of the historical analytical results
from the Building G-82 Site is presented as the third attachment in Attachment 1.
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BP Wells Site

In November 2006, the following compounds were detected at concentrations exceeding the
GCTLs: isopropylbenzene (cumene), ethylbenzene, total xylenes, 1,3,5-trimethylbenzene,
and 1,2,4- trimethylbenzene. All exceedances occurred in well CEF-BP-1S; however, one of
these detections exceeded NADC criteria. The remaining wells at the BP Wells Site did not
show any exceedances of either the GCTLs or NADC criteria.

Comparison of the November 2006 test data with historical sampling data collected in 2003
(2003 data is presented as the second attachment in Attachment 1) indicates that
hydrocarbon concentrations in groundwater beneath the BP Wells Site have decreased in
concentration.

122 Future Remedial Action

Future remedial action at the Building G-82 and BP Wells Sites includes long-term
monitoring of natural attenuation in groundwater for an initial period of 3 years. Additional
monitoring requirements will be evaluated at the end of the third year of monitoring.

1.3 Long-Term Monitoring for Natural Attenuation
1.3.1 Objectives

The objective of long-term monitoring for natural attenuation at the Building G-82 and BP
Wells Sites is to collect the physical and chemical data necessary to monitor changes in
dissolved hydrocarbon concentrations and verify that conditions continue to be favorable
for natural attenuation to occur. Remediation for groundwater will be complete when
dissolved hydrocarbon concentrations naturally attenuate to concentration below the

Florida GCTLs.

1.3.2  Significance of Natural Attenuation Parameters for Long-Term Monitoring

Monitoring key natural attenuation parameters will help determine if water quality
conditions remain favorable for biological degradation of hydrocarbons to occur and if
parameter concentrations continue to decrease in response to the degradation processes. The
following parameters will be evaluated during each sampling event: dissolved oxygen (DO),
Oxidation Reduction Potential (ORP), pH, nitrates/nitrite, sulfate, sulfide, and methane.
Groundwater quality in background wells will be compared to wells containing parameters
in exceedance of GCTLs. A discussion of the MNA measurements made during the
November 2006 sampling event is provided below.

Dissolved Oxygen (DO)

DO measurements were made to determine the distribution of DO in groundwater relative
to the distribution of dissolved hydrocarbons. In the absence of hydrocarbons, DO
concentrations in groundwater typically range from 1.0 to 1.5 milligrams per liter (mg/L)
depending on water temperature (i.e., DO concentrations are higher in cold water and lower
in warm water). DO is often depleted in groundwater contaminated with hydrocarbons as a
result of in-situ biodegradation. Oxygen is consumed and carbon dioxide is produced in the
biodegradation process.

In groundwater beneath the Building G-82 Site, DO concentrations ranged from 0.36 mg/L
(CEF-G82-2I) to 0.84 mg/L (CEF-G82-5S). The DO concentrations measured in wells
CEF-G82-1S, CEF-G82-21, CEF-G82-2S, CEF-G82-4S, and CEF-G82-65 were below those in
the background well CEF-G82-3S. These data suggest that subsurface conditions are
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suboptimal for aerobic hydrocarbon biodegradation. However, general reductions in VOC
concentrations over time suggest that anaerobic biodegradation of contaminants may be
occurring.

DO concentrations at the BP Wells Site ranged from 0.6 mg/L (CEF-BP-1S) to 1.50 mg/L
(CEF-BP-3S) as measured using the Chemetrics® field test kits during the November 2006
sampling event. The DO concentration of 0.6 mg/L in well CEF-BP-1S was slightly below
the DO measured in the upgradient (background) well CEF-BP-2S at 0.8 mg/L. With the
exception of well CEF-BP-1S, which showed slightly elevated VOCs, the DO readings at the
site were generally similar to background levels. These data suggest that subsurface
conditions are suboptimal for aerobic hydrocarbon biodegradation. However, contaminant
concentration reductions suggest that anaerobic biodegradation of contaminants may be
occurring.

Oxidation Reduction Potential (ORP)

ORP is a measure of the relative tendency of ions in solution to transfer electrons. As
electron acceptors are utilized, the ORP of the groundwater decreases. As DO is consumed,
the ORP will decline and perhaps become negative.

ORP across the BP Wells Site ranged from -126.0 millivolts (mV) to 186.7 mV. Negative ORP
levels were measured at only two well locations: CEF-BP-1S (-117.9 mV) and CEF-BP-6S
(-126.0 mV). The negative ORP detected in groundwater sampled from these locations
suggests that reducing conditions are prevalent in the vicinity of well CEF-BP-1S. This was
the only well with parameter concentrations above GCTLs.

ORP across the Building G-82 Site ranged from -127.2 mV to 233.8 mV. ORP levels were
similar in wells CEF-G82-1S (-127.2 mV) and CEF-G82-2S (-126.0 mV). These were the only
monitoring wells with significantly negative ORP, and they were also the only wells with
contaminant concentrations above GCTLs. Similar to the BP Wells Site, these results suggest
that reducing conditions are prevalent in the vicinity of the wells showing elevated
contaminant concentrations in groundwater.

pH

The pH of groundwater has an effect on the presence and activity of microbial populations
in groundwater. Microbes capable of degrading petroleum hydrocarbons generally prefer
pH values varying from 6 to 8 standard units.

At the BP Wells Site, groundwater pH values ranged from 5.13 (CEF-BP-5I) to 6.49
(CEF-BP-1S) with a background value of 6.37 (CEF-BP-2S), generally within the preferred
range of values for microbial activity. Further, pH in groundwater sampled from
monitoring well CEF-BP-1S, the only well with parameter concentrations above GCTLs, was

6.49.

At the Building G-82 Site, the pH values ranged from 4.97 (CEF-G82-4S) to 6.02
(CEF-G82-2S) with a background value of 5.81 (CEF-G82-3S), indicating that optimal pH
conditions for microbial activity were not present at all locations at this site. However, pH
values in the vicinity of CEF-G82-1S and CEF-G82-2S (the two wells with contaminant
concentrations exceeding GCTLs) were 5.96 and 6.02, respectively, indicating that in this
area of the site, pH is generally within the range optimal for microbial activity.
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Nitrates/Nitrite

After DO has been depleted, biodegradation of hydrocarbons may continue anaerobically
using total nitrate/nitrite as electron acceptors (denitrification). Nitrate/nitrite
concentrations will be lower in the wells containing hydrocarbons (such as benzene,
toluene, ethylbenzene, and xylenes [BTEX]), if biodegradation is occurring. Nitrate and
nitrite were detected in seven of the eight monitoring wells in which the parameters were
analyzed.

At the BP Wells Site, nitrate and nitrite were detected in three of the four monitoring wells
in which the parameter was analyzed. The nitrate and nitrite concentrations, ranging from
non-detect to 561 png/L in the downgradient wells, were lower than the concentration of the
background well CEF-BP-2S (733 pg/L). No nitrate/nitrite was detected in groundwater
sampled from CEF-BP-1S, the only monitoring well with contaminant concentrations
exceeding GCTLs, suggesting that reducing conditions are favorable for denitrification in
this area.

At the Building G-82 Site, the nitrate and nitrite concentrations ranging from 44 to 66 ng/L
in the downgradient wells were similar to the concentration in background well CEF-G82-3S
(72 ng/L). The presence of nitrate and nitrite in the areas of impacted groundwater suggests
that conditions are unfavorable for denitrification..

Sulfate/Sulfide

After DO and total nitrogen have been depleted in the aquifer, sulfate may be used as an
electron acceptor for anaerobic biodegradation. This process is termed sulfate reduction,
and results in the production of sulfide. Portions of the hydrocarbon plume undergoing
anaerobic biodegradation may have depleted sulfate concentrations and caused elevated
sulfide concentrations. Sulfate reducing conditions are favorable at redox potentials of
-200 mV and pH of 7.

Sulfate was detected in each of the four wells that were monitored for the parameter at the
BP Wells Site. The concentrations of sulfate were higher in the downgradient wells than in
the background well. The presence of sulfate in the areas of impacted groundwater at
concentrations higher than background and low sulfide concentrations suggest that
conditions favorable for sulfate reduction are not present.

Sulfate was detected in two of the four wells that were monitored for the parameter at the
Building G-82 Site. The concentrations of sulfate were lower in the downgradient wells than
the background well. Sulfate was not present in groundwater sampled from CEF-G82-1S,
(the area of highest levels of contaminants of concern) and was detected at levels below
those detected in the background sample in groundwater sampled from CEF-G82-2S (the
only other site monitoring well to contain contaminants at levels exceeding GCTLs);
additionally, sulfide was detected in groundwater sampled from CEF-G82-1S and
CEF-G82-2S at levels exceeding those detected in the background sample. The absence or
limited presence of sulfate in the areas of impacted groundwater at concentrations lower
than background, coupled with the presence of sulfide at concentrations higher than
background, suggests that subsurface conditions at the site may be favorable for sulfate
reduction in these areas.
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Methane

The presence of methane in groundwater at concentrations above background is a good
indicator that methanogenesis is occurring. During methanogenesis, carbon dioxide is used
as an electron acceptor and methane is formed. The presence of methane in groundwater is
also indicative of strong reducing conditions.

Dissolved methane was detected in three of the four wells analyzed at the BP Wells Site. The
concentration of methane exceeded background concentrations in wells CEF-BP-1S,
CEF-BP-5], and CEF-BP-6S. The presence of methane above background concentrations may
be indicative of anaerobic microbial degradation of hydrocarbons occurring at the site.

Dissolved methane was detected in each of the four wells analyzed at the Building G-82 Site.
The concentration of methane exceeded background (estimated 1.63 pg/L) significantly in
wells CEF-G82-1S (1,340 ng/L) and CEF-G82-2S estimated 680 ng/L), suggesting anaerobic
microbial degradation of hydrocarbons is occurring in these source areas.
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2.0  Sampling and Analysis Plan for Natural Attenuation Monitoring

This section describes the sampling procedures that will be followed during execution of the
work scope. Analytical methods, data quality objectives, protocol for equipment
decontamination, and procedures used for the collection of samples for waste
characterization are discussed in this section.

2.1 Sampling Objectives

The objective of long-term monitoring for natural attenuation at the Building G-82 and BP
Wells Sites is to collect the physical and chemical data necessary to monitor changes in
dissolved hydrocarbon concentrations and verify that conditions continue to be favorable
for natural attenuation to occur. Remediation for groundwater will be complete when
dissolved hydrocarbon concentrations naturally attenuate to concentration below the
Florida GCTLs. In order to achieve these objectives, the following tasks will be performed:

e  Measure water levels quarterly to obtain the data required to prepare potentiometric
surface maps and to evaluate fluctuations in groundwater elevation.

e  Collect the following water quality measurements from 13 wells (CEF-BP-1S,
CEF-BP-2S, CEF-BP-3S, CEF-BP-4S, CEF-BP-51, CEF-BP-6S, CEF-G82-1S, CEF-G82-2],
CEF-G82-2S, CEF-G82-3S, CEF-G82-4S, CEF-G82-5S, and CEF-G82-6S) during the well
purging process to evaluate the physical parameters of the aquifer: pH, conductivity,
turbidity, DO, ORP, and temperature.

e Collect groundwater samples from 13 wells (CEF-BP-1S, CEF-BP -2S, CEF-BP-3S,
CEF-BP-4S, CEF-BP-51, CEF-BP-6S, CEF-G82-1S, CEF-G82-2I, CEF-G82-2S, CEF-G82-3S,
CEF-G82-4S, CEF-G82-55, and CEF-G82-6S) for the analysis of BTEX and naphthalene by
EPA Method 8260B, PAHs (16 PAHs including both 1-methylnaphthalene and
2-methylnaphthalene) by EPA Method 8270SIM, and TPH by the FL-PRO Method.

e Collect groundwater samples from eight wells (CEF-BP-1S, CEF-BP-2S, CEF-BP-5I,
CEF-BP-6S, CEF-G82-1S, CEF-G82-2I, CEF-G82-2S, and CEF-G82-3S) for the analysis of
sulfate/sulfide, alkalinity, nitrate/nitrite, and methane.

Details regarding completion of these tasks are described below.

2.2 Monitoring Well Network

The following eight wells will be analyzed for the MNA parameters: dissolved methane
(Method RSK 175), nitrate/nitrite and sulfate (EPA Method 300.0), and sulfide (Method
SM4500-S; F):

e  BP Wells Site: CEF-BP-1S, CEF-BP-2S, CEF-BP-5], and CEF-BP-6S.
e  Building G-82 Site: CEF-G82-1S, CEF-G82-2I, CEF-G82-2S, and CEF-G82-3S.

The following 13 wells will be analyzed for BTEX and naphthalene by EPA Method 8260B,
PAHs (including 1-methylnaphthalene and 2-methylnaphthalene) by EPA Method 8270SIM,
and TRPH by the FL-PRO Method:
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e  BP Wells Site: CEF-BP-1S, CEF-BP-2S, CEF-BP-3S, CEF-BP-4S, CEF-BP-5I, and
CEF-BP-6S.

e  Building G-82 Site: CEF-G82-1S, CEF-G82-2I, CEF-G82-2S, CEF-G82-3S, CEF-G82-4S,
CEF-G82-5S, and CEF-G82-6S.

Requirements for sample collection, preservation, and analysis are listed in Table 1.

2.3 Frequency of Monitoring

Based on discussions during the January 2008 NASCF BCT Meeting, groundwater will be
monitored on a quarterly basis for the first year of long-term monitoring for the Building
G-82 Site and on a semiannually basis for the BP Wells Site. During the second year,
semiannual groundwater will be performed at both sites. During the third year, annual
groundwater monitoring will performed at both sites. After the completion of the third year
of monitoring, the natural attenuation progress will be evaluated to determine if additional
monitoring is necessary.

24 Data Quality Levels for Measurement Data

The samples will be collected in accordance with the EPA Region IV Field Branches Quality
System and Technical Procedures, November 2007, and the FDEP Standard Operating
Procedures (SOPs).

The sampling team will be qualified under the Navy Installation Restoration Chemical Data
Quality Manual (IRCDQM), 1999 sampling requirements. A Navy-, U.S. Army Corps of
Engineers (USACE)-, or Air Force Center for Engineering and the Environment (AFCEE)-
and FDEP-approved laboratory will be used for all sample analyses.

10
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TABLE 1
Requirements for Sample Collection, Preservation, and Analysis
DQO Level/
Sampling Data
Sample Frequency Approx Sampling Sampling Package Required Analytical Holding Sample
Sample Task Point Matrix (Note 1) Sample No Method Equipment TAT Regmnt Analysis Method Time Preservation Containers
Groundwater Sampling
Groundwater Monitoring Water 1t & 31 13 + 2 DUP Grab Hand Bailer 14 days DQO Level BTEX and 8260B 14 days HCI pH< 2; (2) 40 mL vials
Sampling Wells Quarter — 1% + 1 MS/MSD \"A naphthalene Cool to 4°C
(6 wells — yr; =17 (per CCl Level C
BP Wells Semiannually event); 85
Site; 7 2 yr; total
wells — rd
Bldg G-82 Annually 3" yr
Site)
Monitoring 2nd g 4t 7 +1DUP + PAH including 8270SIM 7 days ext; Cool to 4°C (2) 1-L amber
Wells Quarter - 1% | 1 MS/MSD = 1-& 40-days glass
(7 wells — yr; 10; 20 total 2-methylnapth analysis
Bldg G-82 alene
Site)

TRPH FL-PRO 7 days ext; HCI pH< 2; (2) 1-L amber
40-days Cool to 4°C glass
analysis

Monitoring Water 19 & 34 8 +1DUP + Grab Hand Bailer | 14 days Sulfate 300.0/ 28 days Cool to 4°C (1) 500-mL
Wells Quarter—1yr; [ 1 MS/MSD = 300.1 plastic
(4 wells — Semiannually 11 (per
BP Wells 2" yr; event) — 55
Site; 4 Annually 3@ yr total
wells —
Bldg G-82
Site)
Monitoring 2nd g 4t 4+1DUP + Sulfide SM 7 days Cool to 4°C, (1) 1000-mL
Wells Quarter — 1% 1 MS/MSD = 4500-S2-F pH>9 w/NaOH; plastic
(4 wells — yr; 7; 14 total add Zinc
Bldg G-82 Acetate
Site)

Nitrate 300.0 48 hours Cool to 4°C (1) 500-mL

plastic

Nitrite 300.0 48 hours Cool to 4°C (1) 500-mL

plastic
Methane RSK-175 14 days Cool to 4°C, pH (2) 40 mL vials
<2 w/HCl, no
headspace

11
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TABLE 1
Requirements for Sample Collection, Preservation, and Analysis
DQO Level/
Sampling Data
Sample Frequency Approx Sampling Sampling Package Required Analytical Holding Sample
Sample Task Point Matrix (Note 1) Sample No Method Equipment TAT Regmnt Analysis Method Time Preservation Containers
Equipment Water 1 per 10% of 1 per event Prepared Analyte-fre 14 days BTEX and 8260B 14 days HCI pH< 2; (2) 40 mL vials
Rinsate sampling in Field e water, SS naphthalene Cool to 4°C
Blank funnel
PAH including 8270SIM 7 days ext; Cool to 4°C (2) 1-L amber
1-& 40-days glass
2-methylnapth analysis
alene
TRPH FL-PRO 7 days ext; HCI pH< 2; (2) 1-L amber
40-days Cool to 4°C glass
analysis
Sulfate 300.0/ 28 days Cool to 4°C (1) 500-mL
300.1 plastic
Sulfide SM 7 days Cool to 4°C, (1) 1000-mL
4500-S2-F pH>9 w/NaOH; plastic
add Zinc
Acetate
Nitrate 300.0/ 48 hours Cool to 4°C (1) 500-mL
300.1 plastic
Nitrite 300.0/ 48 hours Cool to 4°C (1) 500-mL
300.1 plastic
Methane RSK-175 14 days Cool to 4°C, pH (2) 40 mL vials
<2 w/HCl, no
headspace
Trip Blank Water 1 per cooler 7 Prepared N/A 14 days BTEX and 8260B 14 days HCI pH< 2; (2) 40 mL vials
containing by Lab naphthalene Cool to 4°C
volatile
samples
Waste Characterization
Sampling
Disposal of 55-gallon Water One per event 7 Grab Drum thief 7 days DQO Level TCL Volatiles 8260B 14 days HCI pH< 2; (2) 40 ml vial
Liquid Waste drums or dip jar I, Cool to 4°C
from well containing CClI Level B
development, liquid
purge water, waste
etc.
TCL 8270C 7 days ext; Cool to 4°C (2) 1-L amber
Semi-volatiles 40-days glass
analysis

12
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TABLE 1
Requirements for Sample Collection, Preservation, and Analysis
DQO Level/
Sampling Data
Sample Frequency Approx Sampling Sampling Package Required Analytical Holding Sample
Sample Task Point Matrix (Note 1) Sample No Method Equipment TAT Regmnt Analysis Method Time Preservation Containers
TCL 8081A 7 days ext; (2) 1-L amber
Pesticides 40-days glass
analysis
Herbicides 8151A 7 days ext; (2) 1-L amber
40-days glass
analysis
PCBs 8082 7 days ext; (2) 1-L amber
40-days glass
analysis
TAL Metals 6010B/7470 180 days; HNO3 pH< 2; (1) 500ml
A Hg = 28 Cool to 4°C HDPE
days
Ignitability 1010A/1030 ASAP Cool to 4°C (1) 500ml
HDPE
Corrosivity 9040B ASAP

Note 1: BTEX + Naphthalene, PAHs, TRPH, and MNA parameters will be collected from wells at both sites during the 1% and 3" quarterly events in the first year;

during both semiannual events in the second year; and annually during the 3" year. Only the wells at the Building G-82 Site will be collected for these parameters

during the 2" and 4™ quarterly events in the first year.

DQO - Data Quality Objective
MS/MSD — Matrix Spike/Matrix Spike Duplicate
PCBs — polychlorinated biphenyls

TAL — Target Analyte List
TCL — Target Compound List

13
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2.5 Groundwater Sampling and Analyses

Samples will be collected from all BP Wells Site and Building G-82 Site wells and analyzed
for BTEX and naphthalene, PAHs, and TRPH. In addition, samples will be collected from
four wells at each site (eight total) for MNA analyses. Groundwater samples will be
collected following the EPA’s procedures for low-flow groundwater sampling. The
procedure outlined below is based on the EPA’s report entitled, “Ground Water Issue:
Low-Flow (Minimal-Drawdown) Ground-Water Sampling Procedures,” (EPA, 1996) and is
as follows:

1. Slowly lower the decontaminated pump or pump intake to the middle of the screened
interval to minimize excessive mixing of the stagnant water in the casing above the
screen with water within screened zone and to minimize re-suspension of solids that
may have accumulated at the bottom of the well.

2. Once the pump is positioned in the well, an airtight flow-through cell (equipped with a
YSI-type water quality meter) will be connected to the water discharge line.

3. A water level meter will then be lowered into the well to monitor changes in water level
during pumping. Once purging begins, water level measurements will be monitored,
and pumping rates will be adjusted so that the rate is between 0.1 to 0.3 liter per minute
(L/min) to maintain minimal drawdown.

4. While purging, field parameters (DO, pH, temperature, conductivity, salinity, turbidity,
and ORP) will be measured every 3 to 5 minutes using a YSI-type meter and will be
recorded until all parameters have stabilized for 3 consecutive readings. Once field
parameter stabilization is achieved, the sample bottles will be filled.

5. Water samples will be collected by directing the groundwater discharge stream from the
pump so that it runs down the inside of the sample bottle with a minimum amount of
splashing. To minimize VOC loss, samples to be analyzed for BTEX and naphthalene
will be collected first, followed by the analyses for PAHs, TRPH, sulfate/sulfide,
alkalinity, nitrate/nitrite, total organic carbon, and ferrous iron. The sample bottles for
each analysis are as follows:

— BTEX and naphthalene by EPA Method 8260B: Three 40-milliliter (mL) volatile
organic analytic (VOA) vials containing a hydrochloric acid (HCl) preservative. Fill
bottles so there is no headspace within the bottles.

— PAHs by EPA Method 8270SIM: Two 1-liter amber bottles. Fill to the top of the
bottle.

— TRPH by the FL-PRO Method: Two 1-liter amber bottles containing either
hydrochloric acid (HCI) or sulfuric acid (H2SOy preservative. Fill to the top of the
bottle.

— Sulfide by Method SM 4500S;-F: One 1,000-mL bottle containing sodium hydroxide
(NaOH) and zinc acetate preservative for sulfide. Fill to the top of each bottle.

— Nitrate, nitrite, and sulfate by EPA Method 300.0: One 1000-mL plastic bottle. Fill to
the top of the bottle.

14
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— Methane by RSK-175: Two 40-mL VOA vials or amber glass bottle containing either
HCI preservative. Fill with no headspace.

6. Cap each bottle and affix label to the bottle. Label information will include laboratory,
project name and number, sample identification, station identification, preservative,
analysis, sampler’s initials, sample date, and time. Place samples in appropriate
containers and pack with ice in coolers.

Requirements for sample collection, preservation, and analysis are listed in Table 1. Samples
will be delivered to the laboratory as soon as possible to allow the samples to be analyzed
within the specified holding times. Requirements for quality assurance/quality control
(QA/QC) samples are listed in Table 1.

Residual purge water collected during sampling will be transferred to a 55-gallon drum and
will be characterized in accordance with this Sampling and Analysis Plan and
disposed of based on the results of sampling analyses.

2.6 Waste Characterization and Incidental Waste Stream Sampling and Analyses

Waste characterization samples will be collected to evaluate the handling and treatment and
disposal requirements of accumulated decontamination water and purge water. Water
characterization samples will be collected from containment drums prior to disposal. One
composite sample (and one grab for VOC analysis) will be collected per event. Water
samples will be collected as follows and analyzed for the parameters listed in Table 1:

1. Use a bailer or dip jar and collect a water sample from its containment.

2. Fill the sample containers for volatile analyses first (grab sample). The 40-mL vials will
be filled so that there is no headspace in each vial.

3. Then fill the sample containers for the remaining analyses.
4. Label and package the samples for shipment to the laboratory.

2.7 Equipment Decontamination

Sampling methods and equipment have been selected to minimize decontamination
requirements and the possibility of cross-contamination. The following procedure will be
used for all sampling equipment used to collect routine samples undergoing trace organic or
inorganic analyses.

Reusable sampling equipment will be decontaminated before the initial sample is collected
and between sampling locations using the following procedure:

1. Clean with potable water and Alconox® or equivalent laboratory grade detergent using a
brush, if necessary, to remove particulate matter and surface films.

2. Rinse thoroughly with potable water.
3. Rinse thoroughly with analyte-free water.

4. Rinse thoroughly with isopropanol (pesticide-grade). Do not rinse polyvinyl chloride or
plastic items with isopropanol.

15
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5. Rinse thoroughly with organic/analyte-free water.

6. Allow equipment to air dry completely.

2.8

Sample Documentation

Sampling documentation will include the following:

¢ Numbered Chain-of-Custody Forms

e Sample log book, which includes the following information:

Name of laboratories and contacts to which the samples were sent, turnaround time
requested, and data results, when possible

Termination of a sample point or parameter and reasons

Unusual appearance or odor of a sample

Measurements, volume of flow, temperature, and weather conditions

Details of QC samples obtained

Field analytical equipment, and equipment utilized to make physical measurements

Calculations, results, and calibration data for field sampling, field analytical, and
field physical measurement equipment

Sampling station identification
Date and time of sample collection
Sampler(s)’ name(s) and company
How the sample was collected

Weather conditions that may affect the sample (e.g., rain, extreme heat or cold, wind,
etc.)

e Sample Labels

e Custody Seals

2.9

Field Quality Control

Field duplicate samples and equipment blank samples will be collected at a minimum
frequency of 10 percent times the total number of samples (rounded to nearest whole
number) collected for an analysis. One trip blank sample will be provided at a frequency of
one per sample cooler containing volatile samples. MS/MSDs will be required at a
frequency of one per sample event or a minimum of 5 percent of the total number (rounded
to nearest whole number) of samples collected for an analysis. QC samples are not required
for waste characterization. Quantity and frequency are detailed in Table 1.

16
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2.10  Reporting

A report will be compiled at the completion of each of the monitoring events. Each
performance monitoring report will include a description of the field sampling event, field
data, updated potentiometric surface maps, validated analytical data from the monitoring
event, a discussion of the MNA parameters, and charts showing trends of contaminants of
concern concentrations over the period of the MNA long-term monitoring.
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1.0 Introduction

This technical memorandum summarizes the findings from the sitewide groundwater
monitoring conducted by CH2M HILL Constructors, Inc. (CH2M HILL) at the BP Wells Site
and Building 82 Site (Tank G-82) at the former Naval Air Station (NAS) Cecil Field,
Jacksonville, Florida. This site-wide groundwater monitoring effort was conducted to assess
current groundwater quality conditions and to evaluate whether natural attenuation of site
contaminants is occurring at these two sites. This work was conducted based on the
methodology described in the Work Plan Addendum No. 18, CTO 86, NAS Cecil Field,
Jacksonville, Florida (CH2M HILL, November 2006).

2.0 Groundwater Monitoring

Figure 1 shows the locations of the BP Wells site and the Building G-82 site. Figure 2 shows
the locations of the monitoring wells at these two sites.

The following monitoring wells at the BP well site and the Building G-82 Site were sampled
in November 2006 for contaminant characterization:

e BP Wells Site: CEF-BP-1S, CEF-BP -2S, CEF-BP -3S, CEF-BP -4S, CEF-BP -5, and -6S
e Building G82 Site: CEF-G82-1S, CEF-G82 -2I, CEF-G82-2S, CEF-G82-3S, CEF-G82-4S,
CEF-G82-51, and CEF-G82-65

The groundwater samples from both sites were analyzed for the following parameters:
volatile organic compounds (VOCs) by U.S. Environmental Protection Agency (EPA)
Method 8260B, polycyclic aromatic hydrocarbons (PAHs) by EPA Method 8310, and total
recoverable petroleum hydrocarbons (TRPH) by the Florida Petroleum Residual Organic
(FL PRO) method. The analytical results of these samples are summarized in Table 1.



The following groundwater monitoring wells were sampled for the monitored natural
attenuation (MNA) parameters:

e BP Wells Site: CEF-BP-1S, CEF-BP -2S, CEF-BP -51, and CEF-BP -6S
¢ Building G82 Site: CEF-G82-1S, CEF-G82-2I, CEF-G82-2S, and CEF-G82-3S

The groundwater samples were analyzed for the following MNA parameters: dissolved
methane by EPA Method 8315, nitrate and nitrite by EPA Method 353.2, sulfate by EPA
Method 375.4, sulfide by EPA Method 376.2, total organic carbon (TOC) by EPA
Method 415.1 and total inorganic carbon (TIC) by EPA Method 415.1. The MNA
groundwater analytical results are summarized in Table 2.

The groundwater in each monitoring well was tested in the field for pH, conductivity,
turbidity, dissolved oxygen (DO), oxidation reducing potential (ORP) and temperature, as
part of the sampling protocol. The results of the field tests are included in Table 2. The
analytical laboratory and data validation reports for the groundwater sampling event are
included in Attachment 1.

3.0 Summary of Findings from Groundwater Sampling

3.1 Contaminant Characterization Sampling Results
BP Wells Site

The following parameters were detected concentrations above the Florida Groundwater
Cleanup Target Levels (GCTLs) during the November 2006 sampling event: isopropyl-
benzene (cumene), ethylbenzene, total xylenes, 1,3,5-trimethylbenzene, and 1,2,4-
trimethylbenzene. All reported exceedances were in well CEF-BP-1S. None of these
detections exceeded the Florida Natural Attenuation Default Concentration (NADC)
criteria. The remaining wells at the BP Wells site did not show any exceedances of either the
GCTLs or NADC criteria.

A summary of the 2003 historical analytical results from the BP Well Site is included in
Attachment 2. The following parameters were detected historically at concentrations above
the GCTLs in well CEF-BP-1S: ethylbenzene, total xylenes, 1,3,5-trimethylbenzene, and 1,2,4-
trimethylebenzene. In general, these site groundwater constituents at the BP Wells Site have
decreased in concentrations when compared to the previous sampling events conducted
during 2003.

Building G-82 Site

The following parameters were detected at concentrations above the GCTLs during the
November 2006 monitoring well sampling event: isopropylbenzene (cumene), naphthalene
and 1-methylnaphthalene in wells CEF-G82-1S and CEF-G82-2S; 2-methylnaphthalene in
well CEF-G82-2S; and benzo(a)pyrene and dibenz(a,h)anthracene in well CEF-G82-1S. The
benzo(a)pyrene detection of 7.95 micrograms per liter (ug/L) and the dibenz(a,h)anthracene
detection of 35.9 ng/L in well CEF-G82-1S also exceeded NADC standards of 2 pg/L and
0.05 ng/L, respectively.



A summary of the historical analytical results from the Building 82 Site is presented in
Attachment 3. No parameters were detected historically at concentrations above the GCTLs
in well CEF-G82-1S. The following parameters were historically detected at concentrations
above the GCTLs in well CEF-BP-2S: benzene, ethylbenzene, total xylenes, 1-methyl-
naphthalene, 2-methylnaphthalene, and naphthalene. In general, the concentrations of
VOCs (benzene, ethylbenzene, and total xylenes) in well CEF-G82-2S from the November
2006 sampling event decreased in concentrations when compared to the previous sampling
events. However, the concentrations of PAHs 1-methylnaphthalene, 2-methylnaphthalene,
benzo(a)pyrene and dibenz(a,h)anthracene increased slightly when compared with
historical results.

3.2  MNA Analytical Results

Geochemical data were evaluated to determine if natural attenuation is continuing to occur
in groundwater at the two sites and if parameter concentrations are decreasing in response
to naturally-occurring degradation processes. The evaluation involves comparing
geochemical data from source area and downgradient monitoring wells to background
values measured in upgradient wells. The parameters evaluated included DO, ORP, pH,
nitrate and nitrite, sulfate and sulfide, and dissolved methane. A discussion of the results of
each parameter is presented below.

3.2.1 BP Wells Site

Dissolved Oxygen

DO measurements were recorded in each monitoring well during the November 2006
groundwater sampling event. Typically, DO concentrations below 1.0 milligram per liter
(mg/L) indicate conditions are anoxic and a reducing environment is present. DO
concentrations at the BP Wells Site ranged from 0.6 mg/L (CEF-BP-1S) to 1.50 mg/L (CEF-
BP-3S) as measured using the Chemetrics® field test kits. The DO concentration of 0.6 mg/L
in well CEF-BP-1S was slightly below the DO measured in the upgradient (background)
well CEF-BP-2S at 0.8 mg/L. With the exception of well CEF-BP-1S, which showed slightly
elevated VOCs, the DO readings at the site are generally similar to background levels. These
data suggest that subsurface conditions are suboptimal for aerobic hydrocarbon
biodegradation. However, contaminant concentration reductions indicate that anaerobic
biodegradation of contaminants could be occurring.

Oxidation/Reduction Potential (Redox potential)

Redox potential is a measure of the relative tendency of ions in solution to transfer electrons.
As electron acceptors are utilized, the redox potential of the groundwater decreases. As DO
is consumed, the redox potential will decline and become negative. Redox potentials across
the BP Well Site ranged from -126 millivolts (mV) to 186.7 mV. The lowest redox level was
measured in CEF BP-6S. Negative redox potentials were also measured in source area
monitoring well CEF-BP-1S, which suggests that reducing conditions are favorable for
biodegradation in the vicinity of CEF-BP-1S. This is the only well with parameter
concentrations above GCTLs.



pH

The pH of groundwater has an effect on the presence and activity of microbial populations
in groundwater. Microbes capable of degrading petroleum hydrocarbons generally prefer
pH values varying from 6 to 8 standard units. The pH values range from 5.13 (CEF-BP-5I) to
6.49 (CEF-BP-1S) with a background value of 6.37 (CEF-BP-2S), generally within the
preferred range of values for microbial activity.

Nitrate/Nitrite

After DO has been depleted, biodegradation of hydrocarbons may continue anaerobically
using total nitrate and nitrite as electron acceptors (denitrification). Nitrate and nitrite
concentrations will be lower in the wells containing hydrocarbons if biodegradation is
occurring. Nitrate and nitrite were detected in three of the four monitoring wells in which
the parameter was analyzed. The nitrate and nitrite concentrations, ranging from non-detect
to 561 ug/L in the downgradient wells, were lower than the concentrations of the
background well CEF-BP-2S (733 ug/L). The presence of nitrate/nitrite in the areas of
impacted groundwater suggests that reducing conditions favorable for denitrification are
not present.

Sulfate/Sulfide

After DO and total nitrogen have been depleted in the aquifer, sulfate may be used as an
electron acceptor for anaerobic biodegradation. This process is termed sulfate reduction and
results in the production of sulfide. Portions of the plume containing hydrocarbons and
undergoing anaerobic biodegradation may have depleted the sulfate concentrations and
elevated the sulfide concentrations. Sulfate reducing conditions are favorable at redox
potentials of 200 mV and ph of 7. Sulfate was detected in each of the four wells that were
monitored for the parameter. The concentrations of sulfate were higher in the downgradient
wells than in the background well. The presence of sulfate in the areas of impacted
groundwater at concentrations higher than background and low sulfide concentrations
suggest that conditions favorable for sulfate reduction are not present.

Dissolved Methane

The presence of methane in groundwater at concentrations above background is a good
indicator that methanogenesis is occurring. During methanogenesis, carbon dioxide is used
as an electron acceptor and methane is formed. The presence of methane in groundwater is
indicative of strong reducing conditions. Methane was detected in three of the four wells
analyzed. The concentration of methane exceeded background concentrations in wells CEF-
BP-1S, CEF-BP -51, and CEF-BP-6S. The presence of methane above background
concentrations may be indicative of anaerobic microbial degradation of hydrocarbons
occurring at the site.

3.2.2 Building G-82 Site

Dissolved Oxygen

DO concentrations in groundwater at the Building G-82 site ranged from 0.36 mg/L (in well
CEF-G82-2I) to 0.84 mg/L (in well CEF-G82-5S). The DO concentrations measured in wells
CEF-G82-1S, CEF-G82-21, CEF-G82-2S, CEF-G82-4S, and CEF-G82-6S were below those in



the background well CEF-G82-3S. These data suggest that subsurface conditions are
suboptimal for aerobic hydrocarbon biodegradation. However, general reductions in VOC
concentrations over time indicate that biological degradation of contaminants is occurring.

Oxidation/Reduction Potential

Redox potentials across the Building G-82 Site ranged from -127.2 mV to 233.8 mV. The
lowest redox level was measured in well CEF-G82-2S at -127.2 mV. Significantly negative
redox potentials were measured only in monitoring wells CEF-G82-1S and CEF-G82-2],
suggesting that reducing conditions are prevalent in the vicinity of these wells, which are
the only wells with contaminant concentrations above GCTLs.

pH

The pH of groundwater has an effect on the presence and activity of microbial populations
in groundwater. Microbes capable of degrading petroleum hydrocarbons generally prefer
pH values varying from 6 to 8 standard units. The pH values range from 4.97 (CEF-G82-4S)
to 6.02 (CEF-G82-2S) with a background value of 5.81 (CEF-G82-3S), indicating that optimal
pH conditions for microbial activity are not present at all locations at this site.

Nitrate/Nitrite

Nitrate and nitrite were detected in each of the four monitoring wells in which the
parameter was analyzed. The nitrate and nitrite concentrations ranging from 44 to 66 ug/L
in the downgradient wells were similar to the concentration in background well CEF-G82-3S
(72 ng/L). The presence of nitrate and nitrite in the areas of impacted groundwater suggests
that reducing conditions favorable for denitrification are not present.

Sulfate/Sulfide

Sulfate was detected in two of the four wells that were monitored for the parameter. The
concentrations of sulfate were lower in the downgradient wells than the background well.
The presence of sulfate in the areas of impacted groundwater at concentrations higher than
background suggests that subsurface conditions at the site may not be favorable for sulfate
reduction.

Dissolved Methane

Dissolved methane was detected in each of the four wells analyzed. The concentration of
methane exceeded background in wells CEF-G82-1S, CEF-G82-2I, and CEF-G82-2S. Because
methane is not present in gasoline or diesel fuel, the presence of methane above background
concentrations may be indicative of anaerobic microbial degradation of hydrocarbons.

4.0 Conclusions

At the BP Wells Site, the following parameters were detected at concentrations above the
GCTLs during the November 2006 sampling event: isopropylbenzene (cumene),
ethylbenzene, total xylenes, 1,3,5-trimethylbenzene, and 1,2,4-trimethylebenzene in well
CEF-BP-1S. Contaminant concentrations exceeded the GCTLs at only one monitoring well
(CEF-BP-1S). Based on the laboratory analytical results, site contaminant concentrations in
remaining wells at the BP Well site did not exceed GCTLs, and none of the detected



concentrations at this site exceed the NADC criteria. In general, the November 2006 site
groundwater contaminant concentrations at the BP Wells site have decreased when
compared to the historical sampling events. The MNA sampling data indicate that anaerobic
degradation processes may be prevalent at the site.

Based on the analytical results, the residual groundwater contamination at this site appears
to remain localized around the source area well CEF-BP-1S and does not appear to have
migrated downgradient since the last sampling event in October 2003. Additionally, the
impervious paved surface at the site acts as a barrier against the infiltration of precipitation,
thus reducing the contaminant migration potential.

At the Building G-82 Site, the following parameters were detected at concentrations above
the GCTLs during the well November 2006 sampling event: isopropylbenzene (cumene),
naphthalene, 1-methylnaphthalene, 2-methylnaphthalene, benzo(a)pyrene and dibenz(a,h)-
anthracene. Only the dibenz(a,h)anthracene detection in well CEF-G82-1S exceeded the
NADC criteria.

In summary, the concentrations of VOCs (benzene, ethylbenzene, and xylenes) in the source
area well CEF-G82-2S have decreased in concentrations when compared to the previous
sampling events, and the concentrations of PAHs have remained similar in CEF-G82-2S and
increased slightly in well CEF-G82-1S, when compared to the historical results.

The single NADC exceedance in the source well CEF-G82-1S of dibenz(a,h)anthracene and
the appearance of benzo(a)pyrene (two compounds which were not previously detected at
the site above laboratory detection limits) appear to be anomalous. The PAH concentrations
in CEF-G82-1S should be monitored further to establish concentration trends over time.
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TABLE 1

Groundwater Analytical Results
Bldg. G82 and BP Site Groundwater

BP WELL SITE Building 82 Tank G82 Site
Station 1D CEF-BP-1S | CEF-BP-2S | CEF-BP-3S CEF-BP-4S CEF-BP-5I CEF-BP-6S CEF-G82-1S CEF-G82-2| CEF-G82-2S CEF-G82-3S CEF-G82-4S CEF-G82-5S CEF-G82-6S
Parameter Sample ID 86BP1SW061|86BP2SW061|86BP3SW061 86BPDPWO0611| 86BP5IW0611 | 86BP6SW06110| 86G821SW061 |86G822IW0611| 86G82DPWO06 | 86G822SW061 | 86G823SW06110 | 86G824SW06110| 86G825SW0611 [86G826SW06110
108 107 102 86BP4SW061102 02 07 8 108 06 1106 106 6 2 02 2
Sample Date 11/8/2006 11/7/2006 11/2/2006 11/2/2006 11/2/2006 11/7/2006 11/8/2006 11/8/2006 11/6/2006 11/6/2006 11/6/2006 11/6/2006 11/2/2006 11/2/2006 11/2/2006
GCTL! NADC FIELD DUP FIELD DUP
SW8260B Units in ug/L

1,1,2-trichloro-1,2,2-trifluoroethane 210000 2100000 11537 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U
1,2,4-Trichlorobenzene 70 700 3.34JB 5U 5U 5U 5U 5U 3.39JB 3.44 3B 1.08J 5U 5U 5U 3.55J 3.57J 5U
1,2,4-Trimethylbenzene 10 100 60.8JB 5U 0.201J 5U 5U 5U

1,3,5-Trimethylbenzene (Mesitylene) 10 100 19JB 5U 0.224J 5U 5U 5U

1,2-Dichlorobenzene 600 6000 5UJ 5U 0.277J 5U 5U 5U 5UJ 5UJ 5U 0.35J 5U 5UJ 5U 5U 5U
1,3-Dichlorobenzene 210 2100 5U 5U 0.25JB 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U
Acetone 6300 63000 5.42 JB 89 25U 25UJ 25UJ 25U 25JB 32.8JB 3.25J 6.72B 1817 1598 7.38.JB 17.1JB 25U
Benzene 1 10 5U 5U 5U 5U 5U 5U 5U 5U 5U 0.447J 5U 5U 5U 5U 5U
Bromomethane 9.8 98 5U 5UJ 5U 5U 5U 5UJ 0.924 JB 5U 5UJ 0.74B 5UJ 0.926 B 5U 5U 5U
cyclohexane NE NE 5.74 5U 5U 5U 5U 5U 5U 3.97J 5U 5U 2,627 5U 5U 5U 5U
Ethylbenzene 30 300 53.1 5U 5U 5U 5U 5U 0.458 J 6.21 5U 5U 111 5U 0.433J 5U 5U
Isopropylbenzene (Cumene) 0.8 8 5.61 5U 0.179J 5U 5U 5U 5U 3.66J 5U 5U 4.02J 5U 5U 5U 5U
methylcyclohexane NE NE 9.53 5U 0.173J 5U 5U 5U 3.95J 4.04J 5U 5U 3.2337 5U 5U 5U 5U
Methylene chloride 5 50 ou ou 1.74JB 1.58JB 1.46 JB 10U 0u ouU 10U ou ou ouU 10U 10U 10U
Tetrachloroethene (PCE) 3 30 5UJ 5U 0.406 J 0.233J 5U 5U 5UJ 5UJ 5U 5UJ 5U 5UJ 5U 5U 5U
Toluene 40 400 3.16J 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U
Xylenes, total 20 200 101J ou 0.61J ou ou ou 10UJ 1219 ou 10UJ 5.89J 10 UJ mou m0ou 0ou

SW8310
1-methylnaphthalene 28 280 8.66J 1U 1U 1U 1U 1U 1U 48.8 1U 1U 138J 1U 6.11J 1U 1U
2-Methylnaphthalene 28 280 1U 1U 1U 1U 1U 1U 1U 5U 1U 1U 65.9J 1U 1U 1U 1U
Acenaphthylene 210 2100 1U 1U 1U 1U 1U 1U 1U 5U 1U 1U 5.54] 1U 1U 1U 1U
Benzo(a)pyrene 0.2 2 01U 01U 01U 01U 01U 0.1U 0.1U 7.95] 0.1U 0.1U 1U 0.1U 0.1U 0.1U 0.1U
Dibenz(a,h)anthracene 0.005 0.05 01U 01U 01U 01U 01U 01U 0.1U 35.9J 0.1U 0.1U 1U 0.1U 0.1U 0.1U 0.1U
Fluorene 280 2800 05U 05U 05U 05U 05U 05U 05U 2517 05U 05U 3.987 05U 05U 05U 05U
Naphthalene 14 140 6.47 05U 05U 05U 05U 05U 05U 40.7 J 05U 05U 56.5J 05U 05U 05U 05U
FLPRO
Petroleum hydrocarbons 5000 50000 459 B 126 B 86.4 B 112 B 114 B 69 JB 133B 613 B 59 JB 59JB 878 JB 54 3B 202B 274 8B 86 B

Notes:

All concentrations reported in micrograms per liter (ug/L).
GCTL - Groundwater Cleanup Target Level

NADC - Natural Attenuation Default Concentration
1=Ch 62-777 FAC GCTLs reported in pg/L

U - The analyte was analyzed for, but not detected.

J - Result is estimated

UJ- Value non-detect, estimated.

JB- Estimated value; the analyte was detected in the associated method and/or calibration blank.
NE - Not Established at time of rule adoption

Bold indicates concentration exceeds GCTL.

Shaded indicates concentration exceeds NADC.




TABLE 2
MNA Parameter Results

Bldg. G82 and BP Site Groundwater

Station ID CEF-BP-1S CEF-BP-2S CEF-BP-3S CEF-BP-4S CEF-BP-5I CEF-BP-6S CEF-G82-1S CEF-G82-2I CEF-G82-2S CEF-G82-3S CEF-G82-4S CEF-G82-5S CEF-G82-6S
Sample ID 86BP4SW0611| 86BPDPWO061 86G82DPW06110| 86G822SW0611 |86G823SW06110| 86G824SW0611 |86G825SW06110| 86G826SW06110
86BP1SW061108 | 86BP2SW061107 | 86BP3SW061102 02 102 86BP5IW061107 | 86BP6SW061108 | 86G821SW061108 |86G822I1W061106 6 06 6 02 2 2
Sample Date 11/8/2006 11/7/2006 11/2/2006 11/2/2006 11/2/2006 11/7/2006 11/8/2006 11/8/2006 11/6/2006 11/6/2006 11/6/2006 11/6/2006 11/2/2006 11/2/2006 11/2/2006
FIELD DUP FIELD DUP
Parameter Units in ug/L

Nitrogen, nitrate (as n) 0ou 709 B NA NA NA 561 B 10U 0ou 0ou 0ou 36 65 NA NA NA

Nitrogen, nitrite 10U 24 NA NA NA 10U 37 44 66 59 18 73 NA NA NA

Sulfate (as SO4) 6300 4200J NA NA NA 10400 | 8600 5000 U 5000 J 5400 | 6800 31600 NA | NA NA

E376.1
Sulfide 4000 U 1600 J NA NA NA 3200J | 4000 U 8000 3200 JB 3200 JB | 5200 JB 2800 JB NA | NA NA
E415.1
Total Inorganic Carbon 9400 6000 NA NA NA 24600 6800 6500 9600 JB 8400 JB 24900 JB 20000 JB NA NA NA
Total organic carbon 9000 2300 NA NA NA 1000 U 8100 16700 910J 1100 9900 7700 NA NA NA
RSK-175
Methane 7.8 2U NA NA NA 1.26J 1230 1340 2.27JB 2.09 JB 680 JB 1.63JB NA NA NA
Field Parameteters

pH 6.49 6.37 6.24 6.43 6.43 5.13 5.96 5.96 5.08 5.08 6.02 5.81 4.97 5.25 5

Cond. (mmhos/cm) 399 199 176 248 248 87 210 210 54 54 262 265 93 129 97

Dissolved Oxygen (mg/L) Field 0.3 0.53 1.97 0.69 0.69 1.07 0.37 0.37 0.36 0.36 0.51 0.78 0.64 0.84 0.65

Dissolved Oxygen (mg/L) Chemets 0.6 0.8 15 1 1 1 0.8 0.6 0.3 0.3 0.6 0.8 0.6 1 1

Dissolved Oxygen (mg/L) Hach NA NA NA NA NA NA NA NA NA NA NA NA NA 0.8 1

ORP (mV) -117.9 129.9 186.7 76.5 76.5 261 -126 -126 -7 -7 -127.2 200.4 994 69.7 233.8

Temp. (OC) 24.4 255 28.5 28.2 28.2 23.79 23.28 23.2 23.6 23.6 24.5 24.4 28.5 26.9 24.5

Turbidity (NTUSs) 0.33 7.6 7.57 29.7 29.7 0.73 3.67 61.7 99.3 99.3 211 3.92 4.3 5.83 24

J - Result is estimated.
UJ- Value non-detect, estimated.

JB- Estimated value; the analyte was detected in the associated method and/or calibration blank.
mS/cm = millisiemans per centimeter
NTU = nephelometric turbidity units

mg/L = milligrams per liter
°C = degrees Celsius

ORP = oxygen reducing potential

mV = millivolts
NA - Not analyzed
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Attachment 1

Laboratory Analytical Reports
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Attachment 2
BP Well Site Historical Analytical Results



Historical Detects in BP Wells - NAS Cecil Field

LOCID SAMPLEID QCTYPE [CAS PARAMETER RESULT |UNIT [QUALIFIER |FRACTION [MATHSAMPLEDATE |SAMPLECODE
CEF-BP-1S [CEF-BP1-GW-01S-01 NM 71-43-2 BENZENE 0.56 UG/L [J ov GW 02/03/2000|NORMAL
CEF-BP-1S |CEF-BP1-GW-01S-01 NM TTNUS001 [TOTAL PETROLEUM HYDROCAO0.561 MG/L PET GW 02/03/2000{NORMAL
CEF-BP-1S [CEF-BP1-GW-01S-01 NM 208-96-8 ACENAPHTHYLENE 2 UG/L (o) GW 02/03/2000|NORMAL
CEF-BP-1S |CEF-BP1-GW-01S-01 NM 7439-95-4 |MAGNESIUM 9420 UG/L M GW 02/03/2000{NORMAL
CEF-BP-1S [CEF-BP1-GW-01S-01 NM 7440-23-5 [SODIUM 2430 UG/L M GW 02/03/2000|NORMAL
CEF-BP-1S |CEF-BP1-GW-01S-01 NM 7439-97-6 |MERCURY 0.11 UG/L M GW 02/03/2000{NORMAL
CEF-BP-1S [CEF-BP1-GW-01S-01 NM 7440-66-6 [ZINC 45.5 UG/L M GW 02/03/2000|NORMAL
CEF-BP-1S |CEF-BP1-GW-01S-01 NM 91-20-3 NAPHTHALENE 3.9 UG/L oS GW 02/03/2000{NORMAL
CEF-BP-1S [CEF-BP1-GW-01S-01 NM 108-88-3 TOLUENE 38.5 UG/L ov GW 02/03/2000|NORMAL
CEF-BP-1S |CEF-BP1-GW-01S-01 NM 1330-20-7 |TOTAL XYLENES 114 UG/L ov GW 02/03/2000{NORMAL
CEF-BP-1S [CEF-BP1-GW-01S-01 NM 7440-09-7 [POTASSIUM 2260 UG/L M GW 02/03/2000|NORMAL
CEF-BP-1S |CEF-BP1-GW-01S-01 NM 100-41-4 ETHYLBENZENE 20.9 UG/L ov GW 02/03/2000{NORMAL
CEF-BP-1S [CEF-BP1-GW-01S-01 NM 7439-89-6 [IRON 209 UG/L M GW 02/03/2000|NORMAL
CEF-BP-1S |CEF-BP1-GW-01S-01 NM 7440-39-3  |BARIUM 5.6 UG/L M GW 02/03/2000{NORMAL
CEF-BP-1S [CEF-BP1-GW-01S-01 NM 7440-70-2 [CALCIUM 26800 UG/L M GW 02/03/2000|NORMAL
CEF-BP-1S |CEF-BP1-GW-01S-01 NM 95-63-6 1,2,4-TRIMETHYLBENZENE 45.9 UG/L ov GW 02/03/2000{NORMAL
CEF-BP-1S [CEF-BP1-GW-01S-01 NM 108-67-8 1,3,5-TRIMETHYLBENZENE 16.1 UG/L ov GW 02/03/2000|NORMAL
CEF-BP-1S |CEF-BP1-GW-01S-01 NM 91-57-6 2-METHYLNAPHTHALENE 2.7 UG/L oS GW 02/03/2000{NORMAL
CEF-BP-1S [CEF-BP1-GW-01S-02-D [FD TTNUS054 [M+P-XYLENES 67.1 UG/L ov GW 03/27/2000(DUP
CEF-BP-1S |CEF-BP1-GW-01S-02-D |FD 108-67-8 1,3,5-TRIMETHYLBENZENE 13.5 UG/L ov GW 03/27/2000{DUP
CEF-BP-1S [CEF-BP1-GW-01S-02-D [FD 95-63-6 1,2,4-TRIMETHYLBENZENE 39.7 UG/L ov GW 03/27/2000|DUP
CEF-BP-1S |CEF-BP1-GW-01S-02-D |FD 100-41-4 ETHYLBENZENE 15 UG/L ov GW 03/27/2000{DUP
CEF-BP-1S [CEF-BP1-GW-01S-02-D [FD 95-47-6 O-XYLENE 190.1 UG/L ov GW 03/27/2000|DUP
CEF-BP-1S |CEF-BP1-GW-01S-02-D |FD 108-88-3 TOLUENE 30.1 UG/L ov GW 03/27/2000{DUP
CEF-BP-1S [CEF-BP-GW-01S-01-D  [FD 95-63-6 1,2,4-TRIMETHYLBENZENE 144 UG/L ov GW 04/11/2001|DUP
CEF-BP-1S |CEF-BP-GW-01S-01-D |FD 108-67-8 1,3,5-TRIMETHYLBENZENE 49.9 UG/L ov GW 04/11/2001|DUP
CEF-BP-1S [CEF-BP-GW-01S-01-D  [FD 1330-20-7 |[TOTAL XYLENES 432 UG/L ov GW 04/11/2001|DUP
CEF-BP-1S |CEF-BP-GW-01S-01A NM 95-63-6 1,2,4-TRIMETHYLBENZENE 156 UG/L ov GW 05/22/2001{NORMAL
CEF-BP-1S [CEF-BP-GW-01S-01A NM 108-67-8 1,3,5-TRIMETHYLBENZENE 53.8 UG/L ov GW 05/22/2001|NORMAL
CEF-BP-1S |CEF-BP-GW-01S-01A NM 1330-20-7 |TOTAL XYLENES 634 UG/L ov GW 05/22/2001{NORMAL
CEF-BP-1S [CEF-BP-GW-01S-02A NM 95-63-6 1,2,4-TRIMETHYLBENZENE 360 UG/L ov GW 11/06/2001{NORMAL
CEF-BP-1S |CEF-BP-GW-01S-02A NM 108-67-8 1,3,5-TRIMETHYLBENZENE 124 UG/L ov GW 11/06/2001|NORMAL
CEF-BP-1S [CEF-BP-GW-01S-02A NM 1330-20-7 |TOTAL XYLENES 894 UG/L ov GW 11/06/2001{NORMAL
CEF-BP-1S |CEF-BP-GW-01S-03 NM 95-63-6 1,2,4-TRIMETHYLBENZENE 262 UG/L ov GW 10/03/2002|NORMAL
CEF-BP-1S [CEF-BP-GW-01S-03 NM 100-41-4 ETHYLBENZENE 117 UG/L ov GW 10/03/2002[NORMAL
CEF-BP-1S |CEF-BP-GW-01S-03 NM 1330-20-7 |TOTAL XYLENES 658 UG/L ov GW 10/03/2002|NORMAL
CEF-BP-1S [CEF-BP-GW-01S-04 NM 95-63-6 1,2,4-TRIMETHYLBENZENE 224 UG/L ov GW 01/06/2003|NORMAL
CEF-BP-1S |CEF-BP-GW-01S-04 NM 108-67-8 1,3,5-TRIMETHYLBENZENE 71.5 UG/L ov GW 01/06/2003|[NORMAL
CEF-BP-1S [CEF-BP-GW-01S-04 NM 100-41-4 ETHYLBENZENE 161 UG/L ov GW 01/06/2003|NORMAL
CEF-BP-1S |CEF-BP-GW-01S-04 NM 1330-20-7 |TOTAL XYLENES 811 UG/L ov GW 01/06/2003|[NORMAL
CEF-BP-1S [CEF-BP-GW-01S-04A NM 14797-55-8 [NITRATE 0.41 MG/L MISC GW 01/30/2003|NORMAL
CEF-BP-1S |CEF-BP-GW-01S-04A NM TTNUS003 [TOTAL ORGANIC CARBON 12 MG/L MISC GW 01/30/2003|NORMAL
CEF-BP-1S [CEF-BP-GW-01S-04A NM 74-82-8 METHANE 14 UG/L ov GW 01/30/2003|NORMAL
CEF-BP-1S |CEF-BP-GW-01S-05-D  |FD 74-82-8 METHANE 6.55 UG/L ov GW 04/17/2003|DUP
CEF-BP-1S [CEF-BP-GW-01S-05-D  [FD 14797-55-8 [NITRATE 0.12 MG/L MISC GW 04/17/2003|DUP
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Historical Detects in BP Wells - NAS Cecil Field

LOCID SAMPLEID QCTYPE [CAS PARAMETER RESULT |UNIT [QUALIFIER |FRACTION [MATHSAMPLEDATE |SAMPLECODE
CEF-BP-1S [CEF-BP-GW-01S-05-D  [FD TTNUSO003 |TOTAL ORGANIC CARBON 11.7 MGI/L MISC GW 04/17/2003|DUP
CEF-BP-1S |CEF-BP-GW-01S-05-D  |FD 95-63-6 1,2,4-TRIMETHYLBENZENE 273 UG/L ov GW 04/17/2003|DUP
CEF-BP-1S [CEF-BP-GW-01S-05-D  [FD 108-67-8 1,3,5-TRIMETHYLBENZENE 144 UG/L ov GW 04/17/2003|DUP
CEF-BP-1S |CEF-BP-GW-01S-05-D  |FD 100-41-4 ETHYLBENZENE 184 UG/L ov GW 04/17/2003|DUP
CEF-BP-1S [CEF-BP-GW-01S-05-D  [FD 1330-20-7 |[TOTAL XYLENES 542 UG/L ov GW 04/17/2003|DUP
CEF-BP-1S |CEF-BP-GW-01-06 NM 74-82-8 METHANE 24.5 UG/L ov GW 07/17/2003|[NORMAL
CEF-BP-1S [CEF-BP-GW-01-06 NM 108-67-8 1,3,5-TRIMETHYLBENZENE 38.4 UG/L ov GW 07/17/2003|NORMAL
CEF-BP-1S |CEF-BP-GW-01-06 NM 95-63-6 1,2,4-TRIMETHYLBENZENE 118 UG/L ov GW 07/17/2003|[NORMAL
CEF-BP-1S [CEF-BP-GW-01-06 NM 100-41-4 ETHYLBENZENE 48 UG/L ov GW 07/17/2003|NORMAL
CEF-BP-1S |CEF-BP-GW-01-06 NM 1330-20-7 |TOTAL XYLENES 236 UG/L ov GW 07/17/2003|[NORMAL
CEF-BP-1S [CEF-BP-GW-01-06 NM TTNUSO003 |TOTAL ORGANIC CARBON 13 MGI/L MISC GW 07/17/2003|NORMAL
CEF-BP-1S |CEF-BP-GW-1S-07-D FD 1330-20-7 |TOTAL XYLENES 1040 UG/L ov GW 10/16/2003|DUP
CEF-BP-1S [CEF-BP-GW-1S-07-D FD TTNUSO003 |TOTAL ORGANIC CARBON 12.4 MG/L MISC GW 10/16/2003|DUP
CEF-BP-1S |CEF-BP-GW-1S-07-D FD 74-82-8 METHANE 28.3 UG/L ov GW 10/16/2003|DUP
CEF-BP-1S [CEF-BP-GW-1S-07-D FD 108-67-8 1,3,5-TRIMETHYLBENZENE 130 UG/L ov GW 10/16/2003|DUP
CEF-BP-1S |CEF-BP-GW-1S-07-D FD 95-63-6 1,2,4-TRIMETHYLBENZENE 460 UG/L ov GW 10/16/2003|DUP
CEF-BP-1S [CEF-BP-GW-1S-07-D FD 100-41-4 ETHYLBENZENE 207 UG/L ov GW 10/16/2003|DUP
CEF-BP-2S |CEF-BP1-GW-02S-01-D |FD 7429-90-5 |ALUMINUM 1790 UG/L M GW 02/03/2000{DUP
CEF-BP-2S [CEF-BP1-GW-02S-01-D [FD 7440-70-2 [CALCIUM 41200 UG/L M GW 02/03/2000|DUP
CEF-BP-2S |CEF-BP1-GW-02S-01-D |FD 7439-95-4 |MAGNESIUM 1010 UG/L M GW 02/03/2000{DUP
CEF-BP-2S [CEF-BP1-GW-02S-01-D [FD 7440-39-3 [BARIUM 115 UG/L M GW 02/03/2000|DUP
CEF-BP-2S |CEF-BP1-GW-02S-01-D |FD 7440-50-8 |COPPER 1.2 UG/L M GW 02/03/2000{DUP
CEF-BP-2S [CEF-BP1-GW-02S-01-D [FD 7439-89-6 [IRON 758 UG/L M GW 02/03/2000|DUP
CEF-BP-2S |CEF-BP1-GW-02S-01-D |FD 7439-97-6 |MERCURY 0.19 UG/L M GW 02/03/2000{DUP
CEF-BP-2S [CEF-BP1-GW-02S-01-D [FD 7440-66-6 [ZINC 8.6 UG/L M GW 02/03/2000|DUP
CEF-BP-2S |CEF-BP1-GW-02S-01-D |FD 7440-23-5 |SODIUM 12100 UG/L M GW 02/03/2000{DUP
CEF-BP-2S [CEF-BP1-GW-02S-01-D [FD 7440-62-2  [VANADIUM 9.2 UG/L M GW 02/03/2000|DUP
CEF-BP-2S |CEF-BP1-GW-02S-01-D |FD 7440-09-7 |POTASSIUM 3270 UG/L M GW 02/03/2000{DUP
CEF-BP-2S [CEF-BP-GW-02S-04A NM 74-82-8 METHANE 1.4 UG/L ov GW 01/30/2003|NORMAL
CEF-BP-2S |CEF-BP-GW-02S-04A NM 14797-55-8 |NITRATE 0.88 MG/L MISC GW 01/30/2003|[NORMAL
CEF-BP-2S [CEF-BP-GW-02S-04A NM TTNUSO003 |TOTAL ORGANIC CARBON 4 MGI/L MISC GW 01/30/2003|NORMAL
CEF-BP-2S |CEF-BP-GW-02S-05 NM 14797-55-8 |NITRATE 0.34 MG/L MISC GW 04/17/2003|[NORMAL
CEF-BP-2S [CEF-BP-GW-02S-05 NM TTNUSO003 |TOTAL ORGANIC CARBON 4.7 MG/L MISC GW 04/17/2003|NORMAL
CEF-BP-2S |CEF-BP-GW-02S-05 NM 74-82-8 METHANE 5.76 UG/L ov GW 04/17/2003|[NORMAL
CEF-BP-2S [CEF-BP-GW-02S-06 NM TTNUSO003 |TOTAL ORGANIC CARBON 4.8 MGI/L MISC GW 07/17/2003|NORMAL
CEF-BP-2S |CEF-BP-GW-2S-07 NM TTNUS003 [TOTAL ORGANIC CARBON 4.6 MG/L MISC GW 10/16/2003| NORMAL
CEF-BP-2S [CEF-BP-GW-2S-07 NM 14797-55-8 [NITRATE 0.33 MG/L MISC GW 10/16/2003[NORMAL
CEF-BP-2S |CEF-BP-GW-2S-07 NM 74-82-8 METHANE 12.9 UG/L ov GW 10/16/2003| NORMAL
CEF-BP-6S [CEF-BP1-GW-06S-01 NM 67-64-1 ACETONE 26.3 UG/L ov GW 03/27/2000|NORMAL
CEF-BP-6S |CEF-BP1-GW-06S-01 NM 67-66-3 CHLOROFORM 1.1 UG/L ov GW 03/27/2000{NORMAL
CEF-BP-6S [CEF-BP-GW-06S-04A NM 14797-55-8 [NITRATE 0.13 MG/L MISC GW 01/30/2003|NORMAL
CEF-BP-6S |CEF-BP-GW-06S-04A NM TTNUS003 [TOTAL ORGANIC CARBON 9 MG/L MISC GW 01/30/2003|NORMAL
CEF-BP-6S [CEF-BP-GW-06S-04A NM 74-82-8 METHANE 136 UG/L ov GW 01/30/2003|NORMAL
CEF-BP-6S |CEF-BP-GW-06S-05 NM 14797-55-8 |NITRATE 0.71 MG/L MISC GW 04/17/2003|[NORMAL
CEF-BP-6S |CEF-BP-GW-06S-05 NM TTNUSO003 |TOTAL ORGANIC CARBON 6.1 MGI/L MISC GW 04/17/2003|NORMAL
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Historical Detects in BP Wells - NAS Cecil Field

LOCID SAMPLEID QCTYPE [CAS PARAMETER RESULT |UNIT [QUALIFIER |FRACTION [MATHSAMPLEDATE |SAMPLECODE
CEF-BP-6S [CEF-BP-GW-06S-05 NM 100-41-4 ETHYLBENZENE 1.2 UG/L ov GW 04/17/2003|NORMAL
CEF-BP-6S |CEF-BP-GW-06S-05 NM 74-82-8 METHANE 149 UG/L ov GW 04/17/2003|NORMAL
CEF-BP-6S [CEF-BP-GW-06S-06-D  [FD 100-41-4 ETHYLBENZENE 0.51 UG/L [J ov GW 07/17/2003|DUP
CEF-BP-6S |CEF-BP-GW-06S-06-D |FD TTNUS003 [TOTAL ORGANIC CARBON 6.6 MG/L MISC GW 07/17/2003|DUP
CEF-BP-6S [CEF-BP-GW-06S-06-D  [FD 14797-55-8 [NITRATE 0.33 MG/L MISC GW 07/17/2003|DUP
CEF-BP-6S |CEF-BP-GW-06S-06-D |FD 74-82-8 METHANE 87.2 UG/L ov GW 07/17/2003|DUP
CEF-BP-6S [CEF-BP-GW-6S-07 NM TTNUSO003 |TOTAL ORGANIC CARBON 8.5 MGI/L MISC GW 10/16/2003[NORMAL
CEF-BP-6S |CEF-BP-GW-6S-07 NM 14797-55-8 |NITRATE 0.34 MG/L MISC GW 10/16/2003| NORMAL
CEF-BP-6S [CEF-BP-GW-6S-07 NM 74-82-8 METHANE 738 UG/L ov GW 10/16/2003[NORMAL
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Attachment 3
Building G82 Site Historical Analytical Results



SUMMARY OF POSITIVE DETECTIONS IN GROUNDWATER

TABLE 3-1

SITE ASSESSMENT REPORT BUILDING 82, TANK G82
NAVAL AIR STATION CECIL FIELD
JACKSONVILLE, FLORIDA

PAGE 1 OF 2
Location FDEP CEF-G82-1S CEF-G82-28 CEF-G82-3S CEF-G82-2I
Sample Number GCTL, CEF-G82-GW-1S-01 | CEF-G82-GW-2S-01 | CEF-G82-GW-3S-01 | CEF-G82-GW-21-02
Sample Date FAC 62-777 07-Oct-99 07-Oct-99 07-Oct-99 22-Feb-00
Well Depth, Feet 15 14 14 35
Volatile Organic Compounds (ug/L)
BENZENE 1 1 U 1 U 1 U |
CHLOROFORM 5.7 1 U 1U 1.2
ETHYLBENZENE 30 3.3 1 U 1 U
TOLUENE 40 1 U 1 U 1 U
XYLENES, TOTAL 20 i 3.8 3 U 3 U
Semivolatile Organic Compounds (ug/L)
1-METHYLNAPHTHALENE 20 8.7 J 1.1 UJ 24 U
2-METHYLNAPHTHALENE 20 11.6-J 1.1 U 24 U
ACENAPHTHENE 20 1 UJ 1.1 UJ 24 U
ACENAPHTHYLENE 210 10U 1.1 UJ 24 U
TFLUORANTHENE 280 1.UJ 1.1 UJ 24 U
[FLUORENE . 280 1.9 J 1.1 UJ 24 U
[NAPHTHALENE 20 6.8 J 1.1 U 24 U
: :PHENANTHRENE 210 4 J 1.1 UJ 24 U

Total Petroleum Hydrocarbons {mg/L)
[TRPH (C8-C40) [ 5 | 1.19 3.57 0.5 U NM |
Notes:

GCTL- Groundwater Cleanup Target Level

Shaded values are greater than criteria.

pg/L - migrogram per liter

mg/L - milligram per liter

NM - Not measured

U.- Not detected at detection limit shown

J - Estimated value
TtNUS-JAX-FY00-0048 3-3 CTO 0108
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Tetra Tech NUS / FDEP Groundwater Sampling Sheet

SITE SITE

NAME: Building G-82, Tank G-82 LOCATION: _ NAS Cecil Field

WELL NO: CEF-G82-1S | SAMPLE ID: CEF-G82-1S- 10 Q1D [ DATE: 10/ ) /2008
PURGING DATA

WELL ] TUBING WELL SCREEN INTERVAL STATIC DEPTH (o an PURGE PUMP TYPE

DIAMETER (in): 2 DIAMETER (inches): 3/16 | DEPTH (ft): 15 TO WATER (#): OR BAILER: Peristaltic Pump

WELL VOLUME PURGE: 1 WELL VOLUME = (TOTAL WElflsDEPTH ST%TIC IEFPTH TOWAT R) X WELL CAPACITY
only fill out if applicable) 1= LU NS ARBS=5.
Liters

EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PUMP VOLUME + (TUBING CAPACITY X TUBING LENGTH) + FLOW CELL VOLUME
(only fill out if applicable)

20 | G002 3416/ | .89 -196.3 |cleac

@ity
0 | (.6 (% Q\qu % - S6 13 -2 quo\v(

oAasy| .
%C\h\@\ X

[0

Liters
INITIAL PUMP OR TUBING FINAL PUMP OR TUBING PURGE PURGE TOTAL VOLUME
DEPTH INWELL (feet): | DEPTH IN WELL (feet): 2 nmiatep arOOBYO | envep a: IS Y pureep (wiersy: 19 )
CUMUL. DEPTH
VOLUME | yolyME | PURGE TO PH TEMP conp. | DISSOLVED | rppipiry ORP
TIME PURGED RATE (standard ' OXYGEN COLOR
(Liters) P(mf,sE)D (m/l\pm) w‘(‘fI)ER units) ©C) (uSfem) (mg/L) (NTUs) mv)
CRYp | — — 0
6o | \4 14 2300 | G.6al(G.87 [9321[ax | Q.09 124 |-1758.9 {clenc
cods [ ls | 95 200 [G.63] 5DIRF3(85 | .Qd 1129 19D .| lckas
A | .9 gb‘tl 200 [(.63] 631 DD | SR |1S.0 |- 198:S|claac
)| G |

L9
O|w

5

WELL CAPACITY (Gallons Per Foot): 0.75”=0.02; 17"=0.04; 1.25”=0.06; 2”=0.16; 3"=037, 47"=065 5"=1.02;, 6"=147, 12”"=588
TUBING INSIDE DIA. CAPACITY (Gal./Ft.): 1/8" = 0.0006;, 3/16" = 0.0014;  1/4" = 0.0026; 5/16" = 0.004; 3/8" = 0.006; 1/2" = 0.010; 5/8" = 0.016

SAMPLING DATA

N\
SAMPLED BY (PRINT) / AFFILIATION: SA| (S) SIGNATURES: SAMPLING SAMPLING
TINUS/ Jeff K
et frone nmatenar. OGS o | EnDEDAT: ,OQ.O
PUMP OR TUBING SAMPLB PUMP :30 TUBING
DEPTH IN WELL (feet): % . FLOW RATE (mL per minste): O MATERIAL CODE: Teflon
. 4 i) FIELD-FILTERED: Y N FILTER SIZE: um X
FIELD DECONTAMINATION: Y ( N Filtration Equipment Typg-) DUPLICATE: Y ®
SAMPLE CONTAINER
SPECIFICATION SAMPLE PRESERVATION INTENDED SAMPLING
SAMPLE ID # MATERAL | o, v | PRESERVATIVE |, TOTALVOL FINAL ANALYSIS ADIOR EQUIEMENT
CODE CONTAINERS CODE USED (mL) pH
TRPH 2 AG iL H.SO, FL-PRO
vOCs 3 cG 40 mi HCl 8260B
PAHS 1 AG 1L None 8270 SIM
Sulfide 1 PE 250 ml Zinc acetate and EPA method 376.1 )
i Jroxid
Sulfate EPA method 300.00
Nitrate/Nitrite 1 PE 500 ml None EPA method 300.00
Alkalinity EPA Method 310.0
Methane 2 CG 40 ml None Method RSK 175
REMARKS:
MATERIAL CODES: AG = Amber Glass; CG = Clear Glass; PE = Polyethylene; PP = Polypropylene; S = Silicone; T=Teflon; O = Other (Specify)
SAMPLING/PURGING  APP = After Peristaltic Pump; B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump; PP = Peristaltic Pump

EQUIPMENT CODES: RFPP = Reverse Flow Peristaltic Pump; SM = Straw Method (Tubing Gravity Drain); VT = Vacuum Trap; O = Other (Specify)




N ;- FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

Tetra Tech NUS, Inc. Pagg 10f1
Project Site Name: NAS Cecil Field Building G-82 Sample ID No.: CEF-G82-1S- [0DQ]0%
Project No.: 112GN0394 Sample Location: CEF-G82-1S
Sampled By: Jeff Krone Duplicate: []

Field Analyst: e Kirmo Blank: O
Field Form Checked as per QA/QC Checklist (initials):

SAMPLING DATA:

|Date: Ib l ég: lD$ Color pH S.C. Turbidity DO Temp. ORP (Eh)

Time: Oqs(p (Visual) (SU) (mS/cm) (NTU) (Meter, mgll) (°C) (+/- mv)

IMethod: Peristaltic <Jeng G. AL Y A ] 3 Q S@ 24.1a ~aM 3

ISAMPLE COLLECTION/ANALYSIS INFORMATION:

Dissolved Oxygen:
Equipment: Chemetrics K-7501 or K-7512 Range E 0-1.0mg/L GG ‘ S l%g 2

(1 1-12mgn
Concentration; _» 2 mg/L

|Notes:

Sulfide (S*):

Equipment: DR-890 Analysis Time: 1048‘
Program/Module: 93 /610 nm Concentration: .O‘] mg/L

Notes:

Carbon Dioxide:

Equipment: (Range: M ) to _\QO_ mg/L) Analysis Time: [D 3;

CHEMetrics K1910, K1920, or K1925. Concentration:L'l' <1 mg/L
INotes:

Alkalinity:

Equipment: (Range: , ®) to K)O mg/L) Analysis Time: ’Oﬂﬁ
ICHEMetrics K9810, K9815, or K9820. Concentration: ‘I‘S mg/L
INotes:

) 2+

Equipment:- DR-890 1R-18C Color Wheel i R

[Netes:

Equipment-  HS-C A LR
INetes:

QA/QC Checklist:

All data fields have been completed as necessary: NN

Correct measurement units are cited in the SAMPLING DATA block: =]

Muitiplication is correct for each Multiplier table: I

Final concentration is within the appropriate Range Used block: |4

QA/QC sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: [E

Title block is initialized by person who performed the QA/QC Checklist: E




Tetra Tech NUS / FDEP Groundwater Sampling Sheet

only fill out if applicable) “-l C 4-7_ .53 X -

Liters

SITE SITE

NAME: Building G-82, Tank G-82 LOCATION:  NAS Cecil Field

WELL NO: CEF-G82-2S SAMPLE ID: CEF-G82-2S - |0 AOO% | bATE: 10/ /2008
PURGING DATA

WELL i TUBING WELL SCREEN INTERVAL STATIC DEPTH (0 4 PURGE PUMP TYPE

DIAMETER (in): 2 DIAMETER (inches): /16 | DEPTH (ft): 14 TO WATER (fy): 1| oRBaLER: Peristaltic Pump

WELL VOLUME PURGE: 1 WELL VOLUME = (TOTAL WELL DEPTH, ~ STATIC DEPTH TO WATER) X WELL CAPACITY

¢ AT

s O

EQUIPMENT CODES:

RFPP = Reverse Flow Peristaltic Pump;

EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PUMF VOLUME + (TUBING CAPACITY X TUBING LENGTHy+FtOW CELL VOLUME
(only fill out if applicable)
Liters
INITIAL PUMP OR TUBING FINAL PUMP OR TUBING PURGE PURGE TOTAL VOLUME
DEPTH IN WELL (feet): C( DEPTH IN WELL (feet): Cf INITIATED AT: 1 lo ENDED AT: 13069 PURGED (Liters): _ J-<X L
CUMUL. DEPTH
VOLUME VOLUME PURGE pH DISSOLVED
TME | PURGED | pURGED | RATE | wargq | (tandard | T80 (ig/':r?") oxvaen | TYRBOIY o) COLOR
(Liters) (Liters) (mipm) (#) units) {mg/L)
2do | —~ — |20 |(G.47 — | — | = | —
196s |45 |[d.s 300 [(1.019]6:0) |25 |34 [ 0-19 [ Hs F956.F|deac
363 | . &4 |20 (9,09 198491 A0 [0l |13 [-o52-%c)eas]
1207 | -G (-3 | 30 [(N% .0 3:% AN oy A2 [1-0G [-237.96en(
1208 - R [0 [ |[GHIGOS FSY AR 5.2 |- [-D%R [dear
X 2 ~
1206]  SavpOle. Fimely
"]
WELL CAPACITY (Gallons Per Foot): 0.75" =0.02, 1"=0.04; 1.25°=006, 2°=0.16; 3" =037, 4" =065 5°=-102 6'=147, 12°-588
TUBING INSIDE DIA. CAPACITY (Gal./Ft.): 1/8" =0.0006;  3/16" =0.0014;  1/4" =0.0026;  5/16" =0.004;  3/8"=0.006; 1/2"=0.010; 5/8" =0.016
\ SAMPLING DATA
SAMPLED BY (PRINT) / AFFILIATION: S (S) SIGNATURES:
SAMPLING SAMPLING
TINUS/ Jeif Krone INITIATED AT: ) 30¢ enpepaT: 12D
PUMP OR TUBING q SAMPRE,PUMP TUBING
DEPTH IN WELL (feet): FLOW RATE (mL per minute): 3@(} MATERIAL CODE: Teflon
] FIELD-FILTERED: Y FILTER SIZE: um ] @
FIELD DECONTAMINATION: vy NS Filtration Equipment Type: DUPLICATE: Y
SAMPLE CONTAINER
SPECIFICATION SAMPLE PRESERVATION INTENDED SAMPLING
SAMPLE ID # MATERIAL | o v | PRESERVATIVE |, TOTALNCL | FINAL AN o oR A oENT
CODE CONTAINERS CODE USED L) pH
TRPH 2 AG 1L H,S0, FL-PRO
VOCs 3 ca 40ml Hel 82608
PAHS 1 AG 1L None 8270 SIM
Sulfide 1 PE 250 ml Zinc acetate and EPA method 376.1
¢ A
Sulfate EPA method 300.00
Nitrate/Nitrite 1 PE 500 ml None EPA method 300.00
Alkalinity EPA Method 310.0
Methane 2 CcG 40 mi None Method RSK 175
REMARKS:
MATERIAL CODES: AG = Amber Glass; CG = Clear Glass; PE = Polyethylene; PP = Polypropylene; S =Silicone; T=Teflon; O = Other (Specify)
SAMPLING/PURGING  APP = After Peristaltic Pump; B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump; PP = Peristaltic Pump

SM = Straw Method (Tubing Gravity Drain);

VT = Vacuum Trap; O = Other (Specify)




T FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

Tetra Tech NUS, Inc. Page 1o0f1
Project Site Name: NAS Cecil Field Building G-82 Sample ID No.: CEF-G82-2S - | oA
Project No.: 112GN0394 Sample Location: CEF-G82-2S
Sampled By:  Jeff Krone Duplicate: []

Field Analyst: ) & HKronz. Blank: N
Field Form Checked as per QA/QC Checklist (initials): | R I

[SAMPLING DATA:

IDate: 1O / 20 [ D& Color pH S.C. Turbidity DO Temp. ORP (Eh)

Time: —j—&lﬁq_ I 30(0 (Visual) SU) (mS/cm) (NTU) (Meter, mg/1) (°C) (+/- mv)

|Method: Peristaltic c) [TV Gos| 2 | 11a B N JATH Qq |-23¢

JSAMPLE COLLECTION/ANALYSIS INFORMATION:

Dissolved Oxygen: _

Equipment: Chemetrics K-7501 or K-7512 Range “T9, 0- 1.0 mg/L O, 3Analysis Time: ‘Sq%;}<

D toizmalt Concentration:“'%~ mg/L ISLICK

Notes:

Sulfide (§%):

Equipment: DR-890 Analysis Time: | 349

Program/Module: 93 /610 nm Concentration: 04 mg/L

INotes:

Carbon Dioxide:

Equipment: (Range: “ ) to IDO mg/L) Analysis Time: ! Eé:l

CHEMetrics K1910, K1920, or K1925. Concentration: )] mg/L
INotes:

Alkalinity:
IEquipment: (Range: M 2 to _LQQ mg/L) LD Analysis Time: l 6 ﬂ ﬂ
CHEMetrics K9810, K9815, or K9820. Concentration:mmg/L
INotes:

Equipment-  DR-800 1R-18C Color Wheel Analysie-Fimo:

[Notes:

Equiprent:- HS-C aysie—Hme:
[Netes:

QA/QC Checklist:

All data fields have been completed as necessary:

Correct measurement units are cited in the SAMPLING DATA block: E

Multiplication is correct for each Multiplier table:

Final concentration is within the appropriate Range Used block: Xl

QA/QC sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: \,Kl

Title block is initialized by person who performed the QA/QC Checklist:




Tetra Tech NUS / FDEP Groundwater Sampling Sheet

SITE SITE

NAME: GB82/BP Wells LOCATION: _ NAS Cecil Field

WELL NO: CEF-G82-2| | SAMPLE ID: CEF-G82-21» } DQ00% | DATE: 10/ .0 /2008
PURGING DATA

WELL . TUBING WELL SCREENINTERVAL _, | STATIC DEPTH PURGE PUMP TYPE

DIAMETER (in): 2 DIAMETER (inches): 3/16 | DEPTH: ‘%G'Ek -3 TO WATER (ft): (0(03 OR BAILER: Peristaltic Pump

WELL VOLUME PURGE: 1 WELL VOLUME = (TOTAL WELL DEPTH - STATIC EPZ: TOWATER) X WELL CAPACITY
only fill out if applicable) 3%~ 137 8- w. 1b = g. S99y <\ [ 3L
Liters

EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PUMP VOLUME + (TUBING CAPACITY X TUBING LENGTH) + FLOW CELL VOLUME
(only fill out if applicable)

Liters
DEPTH INWELL (gt 2 | DEpTH e ooty - BY | Rimarenar 1040 | Enoenar |1 66 | pomeeo o D). &
VOLUME CUMUL. DEPTH H DISSOLVED
TME | PURGED X(SL%EE ':R:/::F,T(:{ w%fﬁER (st:uzmigz;rd TS | oo OXVGEN oY one COLOR
0do | — —~ 0| T |~ ~ | — | — — |- |mike
oss| 4. | 48 |20 [ 60[d9d [e3] S | Q9 [729 [F6 .\ [choody
Nio| .S 200 @3] { 2¢ [9ddo| §! LA0 1R3.4 [-og.) dm‘k
V80| & & |99 | (191 44 [D¢31| SO | {7 (G.\ 1~120.2 lelady
TESIES 135 [0 [630[472 (943l SO | O3 149.6 11952 [ ooy
1d0] 5.5 [200 | 20472 (9399 5O [ 013 [ 3 [-133.3 [doud]
Hds| 2 [18.5 [0 | 6R0[d7)4 [2des]| SO [ O. 14 | 43.4 [-197.3[cloudy
N | g 9. 4| 00| 630 4 [9dop| §) | 014 |46 |-12(.3 [doudy
et | g 0.3 | 300 | AU [3dog] &) [ O-15 [449.9) 1-1203 [cloudy

HSE | <amflle Fimk,

WELL CAPACITY (Gallon$ Per Foot): 0.75”=0.02; 1”=0.04; 1.25”"=0.06; 2”=0.16; 3"=037; 4"=065 5"=1.02; 6"=147, 12"=588
TUBING INSIDE DIA. CAPACITY (Gal./Ft.): 1/8" =0.0006; 3/16" = 0.0014; 1/4" = 0.0026; 5/16" = 0.004; 3/8" = 0.006; 1/2" = 0.010; 5/8" = 0.016

SAMPLING DATA

LY
SAMPLED BY (PRINT) / AFFILIATION: SAMRLERIS) SIGNATURES:
" SAMPLING _ SAMPLING
TINUSNeff Krone INITIATED AT: ] <SS ENDED AT: IS
PUMP OR TUBING ] SAMP TUBING
DEPTHIN WELL (leet): > ) FLOW PAYE (mL per minuia): SXD¢) | MATERIAL CODE: Teflon
_ FIELD-FILTERED: Y (N FILTER SIZE: um ,
FIELD DECONTAMINATION: Y @ Fination Equiomant Type. DUPLICATE: Y (r?)
SAMPLE CONTAINER ~
SPECIFICATION SAMPLE PRESERVATION INTENDED SAMPLING
SAMPLE ID # MATERIAL | \oLume | PRESERVATIVE ADDEE N RELD FINAL ANALJE'%Q%D’ OR EQ%@B‘ENT
CODE CONTAINERS | CODE USED o) pH
TRPH 2 AG 1L H,SO, FL-PRO
BTEX/
Naphthalen 3 CG 40 ml HCI 8260B
PAHS 1 AG TC None 8270 SIM
Sulfide 1 PE 250 mi Zinc acetate and EPA method 376.1
i acetate a
Sulfate EPA method 300.00
Nitrate/Nitrite 1 PE 500 ml None EPA method 300.00
Alkalinity EPA Method 310.0
Methane 2 CcG 40 ml None Method RSK 175

REWARKS S stoé*d Purae (oxe Yo help Setle ‘\Urb\a‘\\m‘

MATERIAL CODES: AG = Amber Glass; CG = Clear Glass; PE = Polyethylene; PP = Polypropylene;  § = Silicone; T=Teflon; O = Other (Specify)

SAMPLING/PURGING  APP = After Peristaltic Pump; B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump; PP = Peristaltic Pump
EQUIPMENT CODES:  RFPP = Reverse Flow Peristaltic Pump; SM = Straw Method (Tubing Gravity Drain); VT = Vacuum Trap; O = Other (Specify)




T FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

Tetra Tech NUS, Inc. Paﬁg.e 10f1
Project Site Name: NAS Cecil Field Building G-82 Sample ID No.: CEF-G82-2I- !O Qoo d
Project No.: 112GN0394 Sample Location: CEF-G82-2I
Sampled By: Jeff Krone Duplicate: [ ]

Field Analyst: D¢ Q€ K rov— Blank: O
Field Form Checked as per QA/QC Checklist (initials):

[SAMPLING DATA:

Date: l O O /O by Color pH S.C. Turbidity DO Temp. ORP (Eh)

Time: ﬁ—AA,QK hsas (Visual) (SU) | @S/cm) | (NTU) | (Meter, mgh) C) (+/- mv)

Method: - Peristaltic C\ouh Uil stlayva | o 1S N.0G -} RN

ISAMPLE COLLECTION/ANALYSIS INFORMATION:

Dissolved Oxygen:

Equipment: Chemetrics K-7501 or K-7512 Range [ 0-1.0 mg/L Analysis Time:- | ) 5
] 1-12mgn
Concentration: -} mglL
INotes:
Sulfide (S*):
Equipment: DR-890 Analysis Time: l ;@ ) )
Program/Module: 93 /610 nm Concentration: Q) - %_mg/L
Notes:

Carbon Dioxide:

Equipment: (Range: ‘O to “)O mg/L) Analysis Time: ! l} Sl

CHEMetrics K1910, K1920, or K1925. Concentration: %\_) mg/L

Notes:

Alkalinity:

Equipment: (Range: l D to lOC) mg/L) Analysis Time: | 3'3%
CHEMetrics K9810, K9815, or K9820. Concentration.4 ]O _mg/L

Notes:

Ferrouslron (Fea*'

)é . .

Equipment-  DR-880 1R-18C Color Whee! Analysie-Hime:

Notes:

Equi . HS-C Analysis—TFime:
INetes:

QA/QC Checklist:

All data fields have been completed as necessary: ]

Correct measurement units are cited in the SAMPLING DATA block: Kl

Multiplication is correct for each Multiplier table:

Final concentration is within the appropriate Range Used block:

QA/QC sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: m

Title block is initialized by person who performed the QA/QC Checklist:




Tetra Tech NUS / FDEP Groundwater Sampling Sheet

SITE SITE

NAME: _Building G-82, Tank G-82 LOCATION: __NAS Cecil Field

WELL NO: CEF-G82-3S | SAMPLE ID: CEF-G82-3S |0 A10% | DATE: 10/8\ /2008
PURGING DATA

WELL , TUBING WELL SCREEN INTERVAL STATIC DEPTH(O £ PURGE PUMP TYPE

DIAMETER (in): 2 DIAMETER (inches): 3/16 | DEPTH (ft): 14 TOWATER (f): \o . OR BAILER: Peristaltic Pump

WELL VOLUME PURGE: 1 WELL VOLUME =
only fill out if applicable)

(TOTQIRV\_,E(:L-[%PL%FQET Tl(}

Liters

?EPIH TOWATER) X WELL CAPACITY
1.98N 3736 < (

13

EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PUMP VOLUME + (TUBING CAPACITY
(only fill out if applicable)

X

TUBING LENGTH) + FLOW CELL VOLUME

Liters
INITIAL PUMP OR TUBING -7 FINAL PUMP OR TUBING PURGE ' PURGE ” \ \ TOTAL VOLUME
DEPTH IN WELL (feet): DEPTH IN WELL (feet): INITIATED AT: O ll.O ENDED AT: PURGED {(Liters :CI \ 3 L
CUMUL. DEPTH )
VOLUME VOLUME | PURGE pH DISSOLVED
TME | PURGED | pURGED | RATE | wargg | (standard | TG0 (i(S)/r:r?w) oxveen | TUEEDIY oy COLOR
(Liters) {Liters) (mipm) ) units) (mglL)
I0Oyo | — —_ 300 S
lose | 44 [ 44 [200 | (.R[ G [99][¥0 | 6% | QN [-3).7 | clac
ol 1 1S | G2 1200 (.33 (.03 Qi 3% | 53 [ U9 [-30) [ chkac
hot [ 16 [ 7.3 [300 [6.33]60394.63]RG | 92 [3.99 [F23.4 [clear
L —
1) %me?\t Hwmd
~— -
WELL CAPACITY (Gallons Per Foot): 0.75”=0.02;, 1”=0.04; 1.25"=0.06; 2"=0.16; 3"=0.37; 4"=065  5"=102;, 6"=1.47, 12"=588
TUBING INSIDE DIA. CAPACITY (Gal./Ft.): 1/8"=0.0006; 3/16" = 0.0014; 1/4" = 0.0026; 5/16" = 0.004; 3/8" = 0.006; 1/2" = 0.010; 5/8" = 0.016
SAMPLING DATA
SAMPLED BY (PRINT) / AFFILIATION: S, S) SIGNATURES:
S ED 2 (PRINT) & SAMPLING “ ‘\ SAMPLING \
INITIATED AT: ENDED AT: m
PUMP OR TUBING ‘2 SAMPLE PUMP m TUBING
DEPTH IN WELL (feet): FLO! ATE (mL per mint@ MATERIAL CODE: Teflon
. FIELD-FILTERED: Y N FILTER SIZE: pm X :
FIELD DECONTAMINATION: Y @ Filtration Equipment Type: DUPLICATE: Y @
SAMPLE CONTAINER
SPECIFICATION SAMPLE PRESERVATION INTENDED SAMPLING
SAMPLE ID # MATERIAL | \o v | PRESERVATIVE |, TOTALVOL | FINAL ANALYSIS ADIOR EQUIPMENT
CODE CONTAINERS CODE USED (mL) pH
TRPH 2 AG iL H.SO, FL-PRO
vOCs 3 ca 40 ml HCI 82608
PAHS 1 AG iL None 8270 SIM
Sulfide 1 PE 250 ml Zinc acetate and EPA method 376.1
i id
Sulfate EPA method 300.00
Nitrate/Nitrite 1 PE 500 ml None EPA method 300.00
Alkalinity EPA Method 310.0
Methane 2 CG 40 ml None Method RSK 175
REMARKS:
MATERIAL CODES: AG = Amber Glass; CG = Clear Glass; PE = Polyethylene; PP = Polypropylene; S = Silicone; T=Teflon; O = Other (Specify)
SAMPLING/PURGING  APP = After Peristaltic Pump; B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump; PP = Peristaltic Pump
EQUIPMENT CODES: RFPP = Reverse Flow Peristaltic Pump; SM = Straw Method (Tubing Gravity Drain); VT = Vacuum Trap; O = Other (Specify)




T FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

Tetra Tech NUS, Inc. Page 1of1
Project Site Name: NAS Cecil Field Building G-82 Sample ID No.: CEF-G82-3S- 02103
Project No.: 112GN0394 Sample Location: CEF-G82-3S
Sampled By: Jeff Krone Duplicate: [

Field Analyst: Blank: O
Field Form Checked as per QA/QC Checklist (initials):

SAMPLING DATA:

{Date; [ O Z 91 “2& Color pH S.C. Turbidity DO Temp. ORP (Eh)

Time: TT'SD. ‘ \ l ] (Visual) (SU) (mS/cm) (NTU) (Meter, mgll) C0) (+/- mv)

|Method: Peristaltic <l G.-0S 3%(2 304 - d< ; 0. R -22-4

ISAMPLE COLLECTION/ANALYSIS INFORMATION:

Dissolved Oxygen:

d

Equipment: Chemetrics K-7501 or K-7512 Range ¥4 0-1.0 mg/L Analysis Time: 6/0
] 1-12mg/L )
Concentration: * mg/L
Notes:
Sulfide (S%):
Equipment: DR-890 Analysis Time: n: ﬂ
Program/Module: 93 /610 nm Concentration: * oS mg/L
Notes:

Carbon Dioxide:

All data fields have been completed as necessary:

Correct measurement units are cited in the SAMPLING DATA block: \/@

Multiplication is correct for each Multiplier table:

Final concentration is within the appropriate Range Used-block: E

QA/QC sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents:

Title block is initialized by person who performed the QA/QC Checklist:

Equipment: (Range: _[D to LoD mg/L) Analysis Time: l)sﬂ
CHEMetrics K1910, K1920, or K1925. Concentration: QQO mg/L

|Notes:

Alkalinity:

Equipment: (Range: lD to _lm mg/L) Analysis Time: ‘ ) €§
CHEMetrics K9810, K9815, or K9820. Concentration; @f mg/L

Notes:

Ferrousron-(Fe™):

PRrogram/iMeduile: 33+600pm Gencentration.—————mgh-

Notes:

[Netes:

QA/QC Checklist:




Tetra Tech NUS / FDEP Groundwater Sampling Sheet

SITE SITE

NAME: G82/BP Wells LOCATION: _ NAS Cecil Field

WELL NO: CEF-G82-4S | sAMPLE ID:_ CEF-G82-45 - 10O DN | patE: 10/ 3} /2008

PURGING DATA

WELL i TUBING WELL SCREEN INTERVAL STATIC DEPTH PURGE PUMP TYPE

DIAMETER (in): _ 2 DIAMETER (inches): %16 | DEPTH: 15 TO WATER (ft): OR BAILER: Peristaltic Pump

WELL VOLUME PURGE: 1 WELL VOLUME = (TOTAL WELL DEPTH —_STATIC DERTH TOWATER) X WELL CAPACITY

only fill out if applicable) 1S 116> 1 R4 0. 1o= 1.08w 3785 = 4.4 L
Liters

EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PUMP VOLUME + (TUBING CAPACITY X TUBING LENGTH) + FLOW CELL VOLUME
(only fill out if applicable)

Liters
INITIAL PUMP OR TUBING FINAL PUMP OR TUBING PURGE PURGE TOTAL VOLUME
DEPTH INWELL (festy DS | DEPTHINWELL ety B.S | nmarenat: 1920 | envepar: ) O | purceD iters): 1Q
CUMUL. DEPTH
VOLUME | yoLuMme | PURGE TO PH TEMP COND DISSOLVED | ,pgipiTY ORP
TIME PURGED | pURGED | RATE (standard EMP. ' OXYGEN COLOR
Lhog) URGE — W/(\J)ER b ©c) (uS/cm) o) (NTUS) (mV)
280 — — 30 |—
227[S 1 | st (300 [ |49 [Fes| g | 3D [17)S [-S6.4 [ ear

1 S [ Gl | 216149 RS ;54 | -9 | 193 [-§9.3[clear
83| Vs [21 [am [17]4Ga aza3] 184 [ -39 | 1.61[~SS Glclear
1959 |5 |9.¢ |20 [ 117/S O SAo1SS | -3 | LS -6l lclear

1200] Soawmple Fywwm-OVT
. /

WELL CAPACITY (Gallons Per Foot): 0.75”=0.02;, 1”"=0.04; 1.256"=0.06; 2"=0.16; 3”=037, 47"=065 5"=1.02, 6”"=147, 12"=588
TUBING INSIDE DIA. CAPACITY (Gai./Ft.): 1/8" =0.0006; 3/16" = 0.0014;  1/4" = 0.0026; 5/16" = 0.004; 3/8" = 0.006; 1/2" = 0.010; 5/8" = 0.016

SAMPLING DATA

L
SAMPLED BY (PRINT) / AFFILIATION: SAMPLI IGNATURES:
TtNUS/ Jeff Krone SAMPLING \ m SAMPLING
INITIATED AT: ENDED AT: =
PUMP OR TUBING SAMPLE TUBING
DEPTH IN WELL (feet): R . g p— FLOW RAT L per min@ MATERIAL CODE: Teflon P
3 .
. i ) FIELD-FILTERED: Y N FILTER SIZE: um .
FIELD DECONTAMINATION: Y N Filtration Equipment Type: — DUPLICATE: Y ( N\
SAMPLE CONTAINER ~—"
SPECIFICATION SAMPLE PRESERVATION INTENDED SAMPLING
SAMPLE ID # MATERAL | \o o | PRESERVATIVE |, TOTALNOL FINAL Vit EQUIEMENT

CODE CONTAINERS CODE USED (mL) pH

TRPH 2 AG 1L H.S0, FL-PRO

BTEX/
Naphthalen 3 CG 40 ml HCI 8260B

PAHS 1 AG 1L None 8270 SIM
REMARKS:
MATERIAL CODES: AG = Amber Glass; CG = Clear Glass; PE = Polyethylene; PP = Polypropylene; S =Silicone; T =Teflon; O = Other (Specify)
SAMPLING/PURGING  APP = After Peristaltic Pump; B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump; PP = Peristaltic Pump

EQUIPMENT CODES: RFPP = Reverse Flow Peristaltic Pump; SM = Straw Method (Tubing Gravity Drain); VT = Vacuum Trap; O = Other (Specify)




Tetra Tech NUS / FDEP Groundwater Sampling Sheet

SITE SITE

NAME: _Building G-82, Tank G-82 LOCATION: _ NAS Cecil Field

WELL NO: CEF-G82-5S | SAMPLE ID: CEF-G8255= | el | DATE: 10/. 1 /2008
PURGING DATA

WELL TUBING WELL SCREEN INTERVAL PURGE PUMP TYPE

STATIC DEPTH_’
DIAMETER (in): 2 DIAMETER (inches): 3/16 | DEPTH (ft): 15 TOWATER (f): 1.3| | ORBAILER: Peristaltic Pump __—

WELL VOLUME PURGE: 1 WELL VOLUME =
only fill out if applicable)

(TOTAL WELL DEPTH - STA'[I%.D-EE{H%? LVA'L%IT)(D)& \(V‘EI:L i)éPé\Cl'{Y. 9.3 < 3.7135— - d .\., £>

Liters

EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PUMP VOLUME + (TUBING CAPACITY X
(only fill out if applicable)

TUBING LENGTH) + FLOW CELL VOLUME

Liters
INITIAL PUMP OR TUBING FINAL PUMP OR TUBING PURGE PURGE TOTAL VOLUME
DEPTH IN WELL (feet): DEPTH IN WELL (feet): o= INITIATED AT: ” 30 | enoepar: 1Q0R | pureen wiers): 1. Y4
VOLUME CUMUL. 1 e | PEPTH pH DISSOLVED
VOLUME TO TEMP. COND. TURBIDITY ORP
TIME PURGED PURGED RATE (standard ) OXYGEN COLOR
e uRGE ol w;g)en it ©c) (Sfcm) o) (NTUS) mv)
126 | — | — || — |—sw|— | — | — [— [ = | —
pnde (4.9 (44  [3on | 133904980849 [49 39| 1.A3 [-S71.3 | <leac
nal | e 6.2 [3co |[,33C-41 2349] (4 QS | 0. S73Gs.4 | clear
st | e [2.% 3o [1.53]s.28 <1 4] R4 | O.69|MC. 1 | dene
1901 | |.s [9.2 |Rep |1.326.239 |9sg| ]9% | 3D [0 90 |-1A3 [char
1308 %o.w(‘:\ LY '\‘\ VY~
WELL CAPACITY (Gallons Per Fool): 0.75" =002, 1" =004, 1.25°-006, 2°-016, 3°-037, 4 =065 5°=102 6 =147, 12°-588
TUBING INSIDE DIA. CAPACITY (Gal./Ft): 1/8" = 0.0006; 3/16" = 0.0014: 1/4" = 0.0026;  5M6" = 0.004;  3/8" =0.006;  1/2" = 0.010;  5/8" = 0.016
. SAMPLING DATA
SAMPLED BY (PRINT) 7 AFFILIATION: SAMBLER(S) SIGNATURES: SAPLING SATPLING
TINUS/ Jeff Krone §®——- INITIATED AT: \ A Enoepar: 19) 3
PUMP OR TUBING % SAMPLEYUMP TUBING v
DEPTH IN WELL (feet): FLOW PAYE (mL per minuje), (YD | MATERIAL CODE: Tefion
, FIELD-FILTERED: Y ( N FILTER SIZE: um _
FIELD DECONTAMINATION: (A @ W R Equipmant Type DUPLICATE: Y @
SAMPLE CONTAINER
SPECIFICATION SAMPLE PRESERVATION INTENDED SAMPLING
TOTAL VOL ANALYSIS AND/OR EQUIPMENT
SAMPLE ID # MATERIAL PRESERVATIVE FINAL
e contaners | one | voLumE i ADDE(lr)“ ||51 FIELD o METHOD CODE
TRPH 2 AG 1L H.S0., FL-PRO
VOCs 3 cG 40ml HCl 8260B
PAHS 1 AG L None 8270 SIM
REMARKS:
MATERIAL CODES: AG = Amber Glass; CG = Clear Glass; PE = Polyethylene; PP = Polypropylene; S = Silicone; T=Teflon; O = Other (Specify)

SAMPLING/PURGING  APP = After Peristaltic Pump;

EQUIPMENT CODES:

RFPP = Reverse Flow Peristaltic Pump;

B = Bailer;

BP = Bladder Pump;

ESP = Electric Submersible Pump;
SM = Straw Method (Tubing Gravity Drain);

VT = Vacuum Trap;

PP = Peristaltic Pump
0 = Other (Specify)




Tetra Tech NUS / FDEP Groundwater Sampling Sheet

SITE SITE

NAME: G82/BP Wells LOCATION: _ NAS Cecil Field

WELL NO: CEF-GB82-65 | SAMPLE ID: CEF-G82-65- |O &1 O | DATE: 10/ &) /2008
PURGING DATA

WELL TUBING WELL SCREEN INTERVAL STATIC DEPTH PURGE PUMP TYPE

DIAMETER (in): 2 DIAMETER (inches): 316 | DEPTH: 16 TO WATER (#):C§ .Q Q| oR BAILER: Peristaltic Pump
WELL VOLUME PURGE: 1 WELL VOLUME = (TOTAL WELL DEPTH — STATIC DEETHJO WATER) X _ WELL, CAPA .
([P e 1 R 5ot St 1A= R T %.v%s%L
Liters

only fill out if applicable}
EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOL. = PUMP VOLUME + (TUBING CAPACITY X TUBING LENGTH) + FLOW CELL VOLUME
(only fill out if applicable)

Liters

DEPTH INWELL iy é\ DEPTHINWELL (oet: . ) \ | mimatepat: ) O4S | envepar: {436 | Foneen wiersy | X

VOLUME oM DEPTH H DISSOLVED
TME | PURGED X(SLEEEE I:l?:l?:%:s W%ngR (stuar?mi:isa;rd B | asem OXYGEN B COLOR
13d6 | — — 00 1999
do [ 4.6 | 45 | 200 (1045546 Q046 18 | b | G [131.¢ [ Qe
dos [ ]S [ Go | 20[p4q[S.4¢]94.85] 186 | BS | (064 {130 S | (lear |
180 1,0 | 1o [Qoo [104s] .33 [943s] 119 | ~63 | Q02 | 186.7 [ e
1as| 1o R0 |30 [ {049] §.14 (2405 | 18D | .49 [10.93[1s.4 | cleac
1d0| }.0 G0 | | 10:98 Sas 941 [ 183 | .dO0  [10.86 [N6.4 | Jeac
ldas 10 | 100|300 |lbd4[S.05[8d0[1S1 | -39 | 911009 | ¢ laar
1999 .6 [ 10.4[8c0 | lodq S.14[8d.3] 1S3 | 3% [10.37 [11N.] | ¢
1435 | Sawmple " Tinge

WELL CAPACITY (Gallons Per Foot): 0.75”=0.02, 1”=0.04, 1.25"=0.06; 2"=0.16; 3"=0.37; 4"=0.65 5"=1.02; 6”"=147, 12"=588
TUBING INSIDE DIA. CAPACITY (Gal./Ft.): 1/8" =0.0006;  3/16" =0.0014;  1/4" = 0.0026; 5/16" = 0.004; 3/8" = 0.006; 1/2" = 0.010; 5/8" = 0.016

A\ SAMPLING DATA
SAMPLED BY (PRINT) / AFFILIATION: SANRLER(S) SIGNATURES:
TINUS/ Jeff K SAMPLING \ SAMPLING \
tNUS/ Jeff Krone M INTIATED AT\ R4S ENDED AT: 35S
PUMP OR TUBING \ \ SAMPLE PUMP TUBING
DEPTH IN WELL (feet): FLOW RATE (mL per mim@ MATERIAL CODE: Teflon o~ .
] FIELD-FILTERED: Y [N FILTER SIZE: um ] J
FIELD DECONTAMINATION: Y m Filtration Equipment Type: chPI:.@QT&: ig N4 )‘@5\
SAMPLE CONTAINER =~ ~
SPECIFICATION SAMPLE PRESERVATION INTENDED SAMPLING
SAMPLE ID # MATERAL | o) e | PRESERVATIVE |, TOTALNCL FINAL AN A OF EQUIPMENT
CODE CONTAINERS CODE USED L) pH
TRPH 2 AG 1L H:S0O, FL-PRO
BTEX/
Naphthalen 3 CG 40 ml HCI 8260B
PAHS 1 AG 1L None 8270 SIM
REMARKS:
MATERIAL CODES: AG = Amber Glass; CG = Clear Glass; PE = Polyethylene; PP = Polypropylene; S =Silicone; T=Teflon; O = Other (Specify)
SAMPLING/PURGING  APP = After Peristaltic Pump; B = Bailer; BP = Bladder Pump; ESP = Electric Submersible Pump; PP = Peristaltic Pump

EQUIPMENT CODES: RFPP = Reverse Flow Peristaltic Pump; SM = Straw Method (Tubing Gravity Drain); VT = Vacuum Trap; O = Other (Specify)




ATTACHMENT C

TOC CALCULATIONS FOR CEF-G82-6S



NA CECIL FIELD
TANK G82 - TOC RECALCULATION
Using field data, calculate new TOC of well 6S, 1S, and 2I

2/26/2009

First, tabulate all data for 6S TOC recalculation:

Survey rod measurement,

feet TOC elevation of 6S, feet

TOC Average of 6S
Well Number |elevation, feet| Round 1 Round 2 Round 1 Round 2 Average elevations, feet
G82-1S 71.46 5.51 5.96 74.76 74.77 74.77 -
G82-2S 71.23 5.39 5.85 74.41 74.43 74.42 74.42
G82-2| 71.60 5.36 5.81 74.75 74.76 74.76 -
G82-3S 71.20 5.45 5.91 74.44 74.46 74.45 74.45
G82-4S 71.74 4.90 5.35 74.43 74.44 74.44 74.44
G82-5S 71.53 5.11 5.56 74.43 74.44 74.44 74.44
G82-6S - 2.21 2.65 - - - 74.44]|Ave |

TOC elevation of 6S equals reference well TOC elevation + survey rod measurement at reference well - survey rod measurement at 6S.

The TOC elevations of 1S and 21 appear to be out and were not used to re-calculate 6S.

Second, the TOC elevations of 1S and 2| appear to be out. Therefore, these will also be re-calculated based on the other wells.

Using field data, calculate new TOC of well 1S. (6S and 21 data not used.)

Survey rod measurement,

feet TOC elevation of 1S, feet

TOC Average of 1S
Well Number |elevation, feet| Round 1 Round 2 Round 1 Round 2 Average elevations, feet
G82-1S - 5.51 5.96 - - - 71.13|Ave
G82-2S 71.23 5.39 5.85 71.11 71.12 71.12 71.12
G82-3S 71.20 5.45 5.91 71.14 71.15 71.15 71.15
G82-4S 71.74 4.90 5.35 71.13 71.13 71.13 71.13
G82-5S 71.53 5.11 5.56 71.13 71.13 71.13 71.13

TOC elevation of 1S equals reference well TOC elevation + survey rod measurement at reference well - survey rod measurement at 1S.

1of2



Using field data, calculate new TOC of well 2I. (6S and 1S data not used.)

Survey rod measurement,

feet TOC elevation of 21, feet
TOC Average of 2|
Well Number |elevation, feet| Round 1 Round 2 Round 1 Round 2 Average elevations, feet
G82-2S 71.23 5.39 5.85 71.26 71.27 71.27 71.27
G82-2I - 5.36 5.81 - - - 71.28|Ave
G82-3S 71.20 5.45 5.91 71.29 71.30 71.30 71.30
G82-4S 71.74 4.90 5.35 71.28 71.28 71.28 71.28
G82-5S 71.53 5.11 5.56 71.28 71.28 71.28 71.28

TOC elevation of 21 equals reference well TOC elevation + survey rod measurement at reference well - survey rod measurement at 21I.

Summary of TOC elevations. (Revised values in bold.)

TOC
Well Number |elevation, feet
G82-1S 71.13
G82-2S 71.23
G82-2| 71.28
G82-3S 71.20
G82-4S 71.74
G82-5S 71.53
G82-6S 74.44

20f2
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ORGANIC CASE NARRATIVE
Tetra Tech NUS, Inc./ NAS Cecil Field CTO108
Project Manager: K. Wimble

Lab ID Client ID
0810219-01 CEF-G82-21-102008
0810219-02 CEF-GB2-2S-102008

Volatiles

Method: The samples were extracted/analyzed by USEPA SW846 Method 5030B/8260B (purge and
trap followed by capillary column GC/MS) for waters upon receipt to the laboratory in satisfactory

condition.
Comments: The volatile analyses for these samples were satisfactorily completed within sample

holding times and met the corresponding specifications with the following notes/exceptions:

e Analyte list: Samples are reported for the client requested list of benzene, ethylbenzene,
isopropylbenzene, naphthalene, toluene and xylenes (total).

e (Calibration Criteria: All method criteria were met for the analytes reported. Reported quantitation

limits are validated with the low point of the initial calibration.

BFB Tuning: All method tuning criteria were met.

Blank Results: Naphthalene was detected in the method blank at a concentration less than % the

quantitation limit. Reported concentrations within 10x the method blank concentration are

qualified with a “V”” in the associated samples.

Surrogate Recoveries: All recoveries were within limits.

Internal Standard Area Counts: All internal standard area counts were within limits.

LCS/LCSD Results: All recoveries and relative percent differences were within limits.

MS/MSD Results: Not applicable.

Dilutions: All samples were analyzed without dilution.

Volatile MEE Samples

Method: The samples were extracted/analyzed by USEPA SW-846 Method 8015B (headspace

extraction followed by capillary column GC/FID — also commonly referred to as RSK-175) for waters

upon receipt to the laboratory in satisfactory condition.

Comments: The volatile analyses for these samples were satisfactorily completed within sample

holding times and met the corresponding specifications:

e Initial and Continuing Calibration Criteria: All method criteria were met.

e Method Blank Results: Methane was detected in the method blanks. Reported concentrations
within 10x the method blank concentration are qualified with a “V” in the associated samples.
LCS/LCSD Results: All recoveries and relative percent differences were within limits.

e MS/MSD Results: Not applicable.
e Dilutions: Sample CEF-G82-21-102008 was analyzed at a 100x dilution.



SIM PAH Samples

Method: The samples were analyzed by USEPA SW-846 Methods 3510C/8270C (separatory funnel
extraction followed by capillary column GC/MS using selected ion monitoring or SIM) for waters

upon receipt to the laboratory in satisfactory condition.
Comments: The analyses for these samples were satisfactorily completed within sample holding

times and met the corresponding specifications with the following exceptions:

Note: These samples were analyzed for low-concentration PAHs using selected ion monitoring.
AFCEE 4.02 Table 7.2.3.1-2 limits were applied for LCS and surrogate.

DFTPP Tuning: All method tuning criteria were met.

Calibration Criteria: Acenaphthylene exceeded 20% difference at 21% with a positive bias in the
10/27/08 continuing calibration verification. It was not detected in the associated samples.
Acenaphthene, benzo(k)fluoranthene and chrysene exceeded 20% difference at 21.2%, 37.5% and
29.6%, respectively, with a positive bias in the 10/29/08 continuing calibration verification
associated to the 20x dilution of sample CEF-G82-2S-102008. All other method calibration
criteria were met for PAH analyses.

Blank Results: Fluorene, 1-methylnaphthalene, 2-methylnaphthalene, naphthalene and
phenanthrene were detected in the method blank at concentrations less than the quantitation limits.
Reported concentrations within 10x the method blank concentration are qualified with a “V” in the
associated samples.

Surrogate Recoveries: Recoveries of the surrogate d14-terphenyl exceeded the limit of 167% at
178% and 224% in the 1x and 20x analyses of sample CEF-G82-21-102008. All other surrogate
recoveries were within limits.

LCS/LCSD Results: All recoveries and relative percent differences were within limits.

MS/MSD Results: Not applicable.

Internal Standard Area Counts: All internal standard area counts were within limits.

Dilutions: Sample CEF-G82-21-102008 was analyzed at a 20x dilution.

Petroleum Range Organics

Method: The samples were analyzed by the Florida Petroleum Range Organics Method (FL-PRO,
separatory funnel extraction followed by capillary column GC/FID) for waters upon receipt to the

laboratory in satisfactory condition.
Comments: The analyses for these samples were satisfactonly completed within sample holding times

and met the corresponding specifications.

I certify that, to the best of my knowledge and based upon my inquiry of those individuals immediately
responsible for obtaining the information, the data package is in compliance with the terms and
conditions of the contract, both technically and for completeness, with the exception of the conditions
detailed in the case narratjve, as verified by the following signature.

W

Marcia K. McGinnity
Senior Project Manager




MDL:

EQL/RL:

Jt

J2:

J3:

J4:

ANALYTICAL REPORT TERMS AND QUALIFIERS (FLORIDA)

The method detection limit (MDL) is defined as the minimum concentration of a
substance that can be measured and reported with 99% confidence that the analyte
concentration is greater than zero. The MDL is determined from analysis of a sample
containing the analyte in a given matrix.

The estimated quantitation limit (EQL)/ reporting limit (RL) is defined as the estimated
concentration above which quantitative results can be obtained with a specific degree of
confidence. ELAB defines the EQL to be at or near the lowest standard of the

calibration curve.

The presence of a "U" indicates that the analyte was analyzed for but was not detected
or the concentration of the analyte quantitated below the MDL.

When a sample (or sample extract) is rerun diluted because one of the compound
concentrations exceeded the highest concentration range for the standard curve, all of
the values obtained in the dilution run will be flagged with a "D".

The presence of an "I" to the right of an analytical result indicates that the reported
result is estimated. The data pass the identification criteria indicating that the
compound is present, but the calculated result is less than the EQL/RL.

The concentration for ahy compound found which exceeds the highest concentration
level on the standard curve for that compound will be flagged with a "L". Usually the
sample will be rerun at a dilution to quantitate the flagged compound.

The presence of a "V" to the right of an analytical value indicates that this compound
was also detected in the method blank and the data should be interpreted with caution.
One should consider the possibility that the correct sample result might be less than the
reported result and, perhaps, zero.

The reported analyte concentration may have a low bias as the CCV exceeded the limit
on the low side.

'The reported analyte concentration may have a high bias as the OCV exceeded the limit
on the high side.

The associated numerical value is an estimated quantity. There is greater than a 40%
difference between the two GC columns for the detected concentrations. The higher
of the two values is reported unless matrix interference is obvious.

The presence of a "J4" to the right of an analytical result indicates that the sample
matrix interfered with the quantitation of the analyte. In GC and HPLC, results are
reported from the column with the lower concentration.



FORM 1 CLIENT SAMPLE NO
VOLATILE ORGANICS ANALYSIS DATA SHEET

CEF-G82-
2I1-102008
Lab Name: EMPIRICAL LABS Contract: TETRATECH
Lab Code: NA Case No.: NA SAS No.: NA SDG No.: TET.V10219
Matrix: (soil/water) WATER Lab Sample ID: 0810219-01
Sample wt/vol: 5.000 (g/mL) ML Lab File ID: 1021901
Level: (low/med) LOW Date Sampled: 10/20/08 11:55
% Moisture: not dec. Date Analyzed: 10/26/08 09:02
GC Column: RTX-VRX ID: 0.25 (mm) Dilution Factor: 1.0
Soil Extract Volume: (uly) Soil Aliquot Volume: (uly)
CONCENTRATION UNITS: (ug/L or ug/Kg) UG/L
CAS NO. COMPOUND MDL RL CONC Q
71-43-2---~--~- Benzene 0.11 1.0 U
100-41-4------ Ethylbenzene 0.13 1.0 u
98-82-8--=~-~-~ Isopropylbenzene 0.15 0.80 U
91-20-3---~--- Naphthalene 0.10 1.0 U
108-88-3------ Toluene 0.10 1.0 8)
1330-20-7----- Xylene(total) 0.22 1.0 8]
FORM I VOA




FORM 1 CLIENT SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

CEF-G82-
28-102008
Lab Name: EMPIRICAIL LABS Contract: TETRATECH
Lab Code: NA Case No.: NA SAS No.: NA SDG No.: TET.V10219
Matrix: (soil/water) WATER Lab Sample ID: 0810219-02
Sample wt/vol: 5.000 (g/mL) ML Lab File ID: 1021902
Level: (low/med) LOW Date Sampled: 10/20/08 13:06
% Moisture: not dec. Date Analyzed: 10/26/08 09:31
GC Column: RTX-VRX ID: 0.25 (mm) Dilution Factor: 1.0
Soil Extract Volume: (uly) Soil Aliquot Volume: (uL)
CONCENTRATION UNITS: (ug/L or ug/Kg) UG/L
CAS NO. COMPOUND MDL RL CONC Q
71-43-2------- Benzene 0.11 1.0 U
100-41-4------ Ethylbenzene 0.13 1.0 11 /
98-82-8-------— Isopropylbenzene 0.15 0.80 6.3
91-20-3--~-~---- Naphthalene 0.10 1.0 67 }/
108-88-3------ Toluene 0.10 1.0 U
1330-20-7----- Xylene (total) 0.22 1.0 6.6
> 10u MB osnce,
//’14«“/4(":}
FORM I VOA



FORM 1
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: EMPIRICAL LABS

Lab Code: NA Case No.: NA
Matrix: (soil/water) WATER
Sample wt/vol: 1080 (g/mL) ML

% Moisture:

decanted: (Y/N)__

Contract: TETRATECH

SAS No.: NA

CLIENT SAMPLE NO.

CEF-GB2-
2I-102008

SDG No.:

TET.B10219

Lab Sample ID: 0810219-01

Lab File ID:

Date Sampled:

1021901

10/20/08 11:55

Extraction: (SepF/Cont/Sonc/Soxh) SEPF Date Extracted:10/23/08
Concentrated Extract Volume: 1000.0 (uL) Date Analyzed: 10/27/08 14:29
Injection Volume: 1.0 (uL) Dilution Factor: 1.0
GPC Cleanup: (Y/N) N pH: NA
CONCENTRATION UNITS: (ug/L or ug/Kg) UG/L
CAS NO. COMPOUND MDL RL CONC Q
83-32-9------- Acenaphthene 0.0056 0.046 U
208-96-8~-~--- Acenaphthylene 0.0046 0.028 u
120-12-7--~--~- Anthracene 0.0092 0.046 U
56-55-3--~--~-- Benzo (a) anthracene 0.012 0.028 0)
205-99-2------ Benzo (b) fluoranthene 0.011 0.028 U
207-08-9------ Benzo (k) fluoranthene 0.0083 0.028 U
191-24-2---~~-- Benzo(g,h, i)perylene 0.0065 0.028 U
50-32-8----———- Benzo (a) pyrene 0.0056 0.028 U
218-01-9~------ Chrysene 0.010 0.028 U
53-70-3----—--— Dibenz (a,h)anthracene 0.0046 0.018 U
206-44-0------ Fluoranthene 0.012 0.046 U
86-73-7----~-- Fluorene 0.0065 0.046 U
193-39-5------ Indeno(1,2,3-cd)pyrene 0.0037 0.028 u
90-12-0------- 1-Methylnaphthalene 0.0074 0.046 U
91-57-6--==-—- 2-Methylnaphthalene 0.0056 0.046 0.0085|1IV
91-20-3-~~==-- Naphthalene 0.012 0.046 0.020}|1IV
85-01-8--~----- Phenanthrene 0.0074 0.028 0.012|1IV
129-00-0------ Pyrene 0.012 0.046 U

FORM I SV

66




FORM 1 CLIENT SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

CEF-G82-~
28-102008
Lab Name: EMPIRICAL LABS Contract: TETRATECH
Lab Code: NA Case No.: NA SAS No.: NA SDG No.: TET.B10219
Matrix: (soil/water) WATER Lab Sample ID: 0810219-02
Sample wt/vol: 1080 (g/mL) ML Lab File ID: 1021902
% Moisture: decanted: (Y/N) Date Sampled: 10/20/08 13:06
Extraction: (SepF/Cont/Sonc/Soxh) SEPF Date Extracted:10/23/08
Concentrated Extract Volume: 1000.0 (ul) Date Analyzed: 10/27/08 14:58
Injection Volume: 1.0 (ul) Dilution Factor: 1.0
GPC Cleanup: (Y/N) N pH: NA
CONCENTRATION UNITS: (ug/L or ug/Kg) UG/L
CAS NO. COMPOUND MDL: RL CONC Q
83-32-9------- Acenaphthene 0.0056 0.046 5.7\
208-96-8~----- Acenaphthylene 0.0046 0.028 U
120-12-7------ Anthracene 0.0092 0.046 U
56-55-3~------- Benzo (a) anthracene 0.012 0.028 U
205-99-2------ Benzo (b) fluoranthene 0.011 0.028 U
207-08-9--~--- Benzo (k) fluoranthene 0.0083 0.028 U
191-24-2------ Benzo (g, h, i) perylene 0.0065 0.028 U
50-32-8------- Benzo(a) pyrene 0.0056 0.028 U
218-01-9---~-- Chrysene 0.010 0.028 9]
53-70-3------- Dibenz (a,h)anthracene 0.0046 0.018 U
206-44-0----~~- Fluoranthene 0.012 0.046 U
86-73-7----—-- Fluorene 0.0065 0.046 8.0X
193-39-5-----~ Indeno(1,2,3-cd)pyrene 0.0037 0.028 4]
90-12-0--~---- 1-Methylnaphthalene ~ 0.0074 0.046 91 | ¥,
91-57-6---~---— 2-Methylnaphthalene 0.0056 0.046 100 )ILM
91-20-3------- Naphthalene N 0.012 0.046 52 |¥L
85-01-8--~---- Phenanthrene 0.0074 0.028 5.2 7
129-00-0------ Pyrene 0.012 0.046 U
S 10y Mb oave
Y
FORM I SV
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FORM 1 CLIENT SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

CEF-G82-2
$-102008DL
Lab Name: EMPIRICAL LABS Contract: TETRATECH
Lab Code: NA Case No.: NA SAS No.: NA SDG No.: TET.B10219
Matrix: (soil/water) WATER Lab Sample ID: 0810219-02DL
Sample wt/vol: 1080 (g/mL) ML Lab File ID:  1021902D
% Moisture: decanted: (Y/N) Date Sampled: 10/20/08 13:06
Extraction: (SepF/Cont/Sonc/Soxh) SEPF Date Extracted:10/23/08
Concentrated Extract Volume: 1000.0 (ul) Date Analyzed: 10/29/08 10:00
Injection Volume: 1.0 (ul) Dilution Factor: 20.0
GPC Cleanup: (Y/N) N pH: NA
CONCENTRATION UNITS: (ug/L or ug/Kg) UG/L
CAS NO. COMPOUND MDL RL CONC Q
83-32-9---—--- Acenaphthene 0.11 0.92 5.7|D
208-96-8-~---- Acenaphthylene 0.092 0.56 UD
120-12-7----~~ Anthracene 0.18 0.92 0.35(ID
56-55-3---~~ -~ Benzo (a) anthracene 0.24 0.56 UD
205-99-2----~~ Benzo (b) fluoranthene 0.22 0.56 UuD
207-08-9--~-~- Benzo (k) fluoranthene 0.17 0.56 UD
191-24-2-~--~~- Benzo(g,h,i)perylene 0.13 0.56 UD
50-32-8------~- Benzo (a) pyrene 0.11 0.56 uD
218-01-9------ Chrysene 0.20 0.56 UD
53-70-3---=---- Dibenz (a, h) anthracene 0.092 0.37 UD
206-44-0------ Fluoranthene 0.24 0.92 ub
86-73-T-~~===~ Fluorene 0.13 0.92 8.0|D
193-39-5--~~-- Indeno(1,2,3-cd)pyrene 0.074 0.56 uD
90-12-0-~~-~---~ 1-Methylnaphthalene 0.15 0.92 120|D
91-57-6-~------ 2-Methylnaphthalene 0.11 0.92 1401|D
91-20-3------- Naphthalene 0.24 0.92 65iD
85-01-8----~-~ Phenanthrene 0.15 0.56 5.3|D
129-00-0------ Pyrene 0.24 0.92 UD
FORM I SV
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FORM 1 CLIENT SAMPLE NO.
PRO ORGANICS ANALYSIS DATA SHEET

CEF-G82- i
2I-102008
Lab Name: EMPIRICAL LABS Contract: TETRATECH
Lab Code: EL Case No.: SAS No.: NA SDG No.: TET.F10219
Matrix: (soil/water) WATER Lab Sample ID: 0810219-02
Sample wt/vol: 1080 (g/mL) ML Lab File 1ID: 032R0201
% Moisture: decanted: (Y/N)____ Date Sampled: 10/20/08 13:06
Extraction: (SepF/Cont/Sonc/Soxh) SEPF Date Extracted:10/23/08
Concentrated Extract Volume: 2.0 (mL) Date Analyzed: 10/24/08 09:36
Injection Volume: 1.0 (uLl) Dilution Factor: 1.0
GPC Cleanup: (Y/N) N pH: NA Sulfur Cleanup: (Y/N) N
CONCENTRATION UNITS: (ug/L or ug/Kg) MG/L
CAS NO. COMPOUND MDL RL CONC Q
PRO-8-40------ Petroleum Range I 0.16 0.46 2.3
FORM I PRO
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FORM 1

PRO ORGANICS ANALYSIS DATA SHEET

Lab Name: EMPIRICAL LABS

Lab Code: EL Case No.: SAS No.:

Matrix: (soil/water) WATER

1080 (g/mL) ML

Sample wt/vol:

% Moisture: decanted: (Y/N)

Contract: TETRATECH

CLIENT SAMPLE NO.

2I-102008

CEF-G82- ’

NA SDG No.: TET.F10219
Lab Sample ID: 0810219-01

Lab File ID: 031R0201
Date Sampled: 10/20/08 11:55

Date Extracted:10/23/08

Extraction: (SepF/Cont/Sonc/Soxh) SEPF
Concentrated Extract Volume: 2.0 (mL) Date Analyzed: 10/24/08 09:02
Injection Volume: 1.0(ul) Dilution Factor: 1.0
GPC Cleanup: (Y/N) N pH: NA Sulfur Cleanup: (Y/N) N
CONCENTRATION UNITS: (ug/L or ug/Kg) MG/L
CAS NO. COMPOUND MDL RL CONC Q
PRO-8-40------ Petroleum Range } 0.16 0.46 U |

FORM I PRO
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Analytical Report

Main Data Package - Organics

Tetra Tech NUS, Inc.

WO #0810219

Empirical Laboratories, LLC

<

Marcia K. McGinnity
Senior Project Manager

November 4, 2008



ORGANIC CASE NARRATIVE
Tetra Tech NUS, Inc./ NAS Cecil Field CTO108
Project Manager: K. Wimble

Lab ID Client ID
0810219-01 CEF-G82-21-102008
0810219-02 CEF-G82-25-102008

Volatiles

Method: The samples were extracted/analyzed by USEPA SW846 Method 5030B/8260B (purge and
trap followed by capillary column GC/MS) for waters upon receipt to the laboratory in satisfactory

condition.
Comments: The volatile analyses for these samples were satisfactorily completed within sample

holding times and met the corresponding specifications with the following notes/exceptions:

e Analyte list: Samples are reported for the client requested list of benzene, ethylbenzene,
isopropylbenzene, naphthalene, toluene and xylenes (total).

e Calibration Criteria: All method criteria were met for the analytes reported. Reported quantitation
limits are validated with the low point of the initial calibration.

e BFB Tuning: All method tuning criteria were met.

e Blank Results: Naphthalene was detected in the method blank at a concentration less than % the

quantitation limit. Reported concentrations within 10x the method blank concentration are

qualified with a ““V” in the associated samples.

Surrogate Recoveries: All recoveries were within limits.

Internal Standard Area Counts: All internal standard area counts were within limits.

LCS/LCSD Results: All recoveries and relative percent differences were within limits.

MS/MSD Results: Not applicable.

Dilutions: All samples were analyzed without dilution.

Volatile MEE Samples

Method: The samples were extracted/analyzed by USEPA SW-846 Method 8015B (headspace

extraction followed by capillary column GC/FID — also commonly referred to as RSK-175) for waters

upon receipt to the laboratory in satisfactory condition.

Comments: The volatile analyses for these samples were satisfactorily completed within sample

holding times and met the corresponding specifications:

¢ Initial and Continuing Calibration Criteria: All method criteria were met.

e Method Blank Results: Methane was detected in the method blanks. Reported concentrations
within 10x the method blank concentration are qualified with a “V” in the associated samples.
LCS/LCSD Results: All recoveries and relative percent differences were within limits.

e MS/MSD Results: Not applicable.
e Dilutions: Sample CEF-G82-21-102008 was analyzed at a 100x dilution.



SIM PAH Samples

Method: The samples were analyzed by USEPA SW-846 Methods 3510C/8270C (separatory funnel
extraction followed by capillary column GC/MS using selected ion monitoring or SIM) for waters

upon receipt to the laboratory in satisfactory condition.
Comments: The analyses for these samples were satisfactorily completed within sample holding

times and met the corresponding specifications with the following exceptions:

Note: These samples were analyzed for low-concentration PAHs using selected ion monitoring.
AFCEE 4.02 Table 7.2.3.1-2 limits were applied for LCS and surrogate.

DFTPP Tuning: All method tuning criteria were met.

Calibration Criteria: Acenaphthylene exceeded 20% difference at 21% with a positive bias in the
10/27/08 continuing calibration verification. It was not detected in the associated samples.
Acenaphthene, benzo(k)fluoranthene and chrysene exceeded 20% difference at 21.2%, 37.5% and
29.6%, respectively, with a positive bias in the 10/29/08 continuing calibration verification
associated to the 20x dilution of sample CEF-G82-2S-102008. All other method calibration
criteria were met for PAH analyses.

Blank Results: Fluorene, 1-methylnaphthalene, 2-methylnaphthalene, naphthalene and
phenanthrene were detected in the method blank at concentrations less than the quantitation limits.
Reported concentrations within 10x the method blank concentration are qualified with a “V” in the
associated samples.

Surrogate Recoveries: Recoveries of the surrogate d14-terphenyl exceeded the limit of 167% at
178% and 224% in the 1x and 20x analyses of sample CEF-G82-21-102008. All other surrogate
recoveries were within limits.

LCS/LCSD Results: All recoveries and relative percent differences were within limits.

MS/MSD Results: Not applicable.

Internal Standard Area Counts: All internal standard area counts were within limits.

Dilutions: Sample CEF-G82-21-102008 was analyzed at a 20x dilution.

Petroleum Range Organics

Method: The samples were analyzed by the Florida Petroleun Range Organics Method (FL-PRO,
separatory funnel extraction followed by capillary column GC/FID) for waters upon receipt to the

laboratory in satisfactory condition.
Comments: The analyses for these samples were satisfactorily completed within sample holding times

and met the corresponding specifications.

I certify that, to the best of my knowledge and based upon my inquiry of those individuals immediately
responsible for obtaining the information, the data package is in compliance with the terms and
conditions of the contract, both technically and for completeness, with the exception of the conditions
detailed in the case narrajve, as verified by the following signature.

al

Marcia K. McGinnity
Senior Project Manager
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ANALYTICAL REPORT TERMS AND QUALIFIERS (FLORIDA)

'The method detection limit (MDL) is defined as the minimum concentration of a
substance that can be measured and reported with 99% confidence that the analyte
concentration is greater than zero. The MDL is determined from analysis of a sample
containing the analyte in a given matrix.

The estimated quantitation limit (EQL)/ reporting limit (RL) is defined as the estimated
concentration above which quantitative results can be obtained with a specific degree of
confidence. ELAB defines the EQL to be at or near the lowest standard of the
calibration curve.

The presence of a "U" indicates that the analyte was analyzed for but was not detected
or the concentration of the analyte quantitated below the MDL.

When a sample (or sample extract) is rerun diluted because one of the compound
concentrations exceeded the highest concentration range for the standard curve, all of
the values obtained in the dilution run will be flagged with a "D".

The presence of an "I" to the right of an analytical result indicates that the reported
result is estimated. The data pass the identification criteria indicating that the
compound is present, but the calculated result is less than the EQL/RL.

The concentration for any compound found which exceeds the highest concentration
level on the standard curve for that compound will be flagged with a "L". Usually the
sample will be rerun at a dilution to quantitate the flagged compound.

The presence of a "V" to the right of an analytical value indicates that this compound
was also detected in the method blank and the data should be interpreted with caution.
One should consider the possibility that the correct sample result might be less than the
reported result and, perhaps, zero.

The reported analyte concentration may have a low bias as the OCV exceeded the limit
on the low side.

The reported analyte concentration may have a high bias as the OCV exceeded the limit
on the high side.

The associated numerical value is an estimated quantity. There is greater than a 40%
difference between the two GC columns for the detected concentrations. The higher
of the two values is reported unless matrix interference is obvious,

'The presence of a "J4" to the right of an analytical result indicates that the sample
matrix interfered with the quantitation of the analyte. In GC and HPLG, results are
reported from the column with the lower concentration.



FORM 1 CLIENT SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET
CEF-G82~
2I-102008
Lab Name: EMPIRICAL LABS Contract: TETRATECH
Lab Code: NA Case No.: NA SAS No.: NA SDG No.: TET.V10219

Matrix: (soil/water) WATER

Sample wt/vol: 5.000 (g/mL) ML

Lab Sample ID: 0810219-01

Lab File ID: 1021901

Level: (low/med) LOW Date Sampled: 10/20/08 11:55
% Moisture: not dec. Date Analyzed: 10/26/08 09:02
GC Column: RTX-VRX ID: 0.25 (mm) Dilution Factor: 1.0
Soil Extract Volume: (uL) Soil Aliquot Volume: (ul)
CONCENTRATION UNITS: (ug/L or ug/Kg) UG/L
CAS NO. COMPOUND MDL RL CONC Q
71-43-2~~~=--—~ Benzene 0.11 1.0 U
100-41-4------ Ethylbenzene 0.13 1.0 6)
98-82-8-~==---~ Isopropylbenzene 0.15 0.80 U
91-20~3-~~---- Naphthalene 0.10 1.0 U
108-88-3------ Toluene 0.10 1.0 U
1330-20-7-~--- Xylene (total) 0.22 1.0 8]

FORM I VOA




FORM 1 CLIENT SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

CEF-G82-
2S5-102008
Lab Name: EMPIRICAL LABS Contract: TETRATECH
Lab Code: NA Case No.: NA SAS No.: NA SDG No.: TET.V10219
Matrix: (soil/water) WATER Lab Sample ID: 0810219-02
Sample wt/vol: 5.000 (g/mL) ML Lab File ID: 1021902
Level: (low/med) Low Date Sampled: 10/20/08 13:06
% Moisture: not dec. Date Analyzed: 10/26/08 09:31
GC Column: RTX-VRX ID: 0.25 (mm) Dilution Factor: 1.0
Soil Extract Volume: (uL) Soil Aliquot Volume: (uly)
CONCENTRATION UNITS: (ug/L or ug/Kg) UG/L
CAS NO. COMPOUND MDL RL CONC Q
71-43-2~~~===- Benzene 0.11 1.0 U
100-41-4------ Ethylbenzene 0.13 1.0 11 /
98-82-8------- Isopropylbenzene 0.15 0.80 6.3
91-20~3~=------ Naphthalene 0.10 1.0 67 /
108-88-3-----~- Toluene 0.10 1.0 U
1330-20-7---~- Xylene (total) 0.22 1.0 6.6
> 10x M osac

FORM I VOA



FORM 1 CLIENT SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

CEF-G82-
21-102008
Lab Name: EMPIRICAL LABS Contract: TETRATECH
Lab Code: NA Case No.: NA SAS No.: NA SDG No.: TET.B10219
Matrix: (soil/water) WATER Lab Sample ID: 0810219-01
Sample wt/vol: 1080 (g/mL) ML Lab File ID: 1021901
% Moisture: decanted: (Y/N) Date Sampled: 10/20/08 11:55
Extraction: (SepF/Cont/Sonc/Soxh) SEPF Date Extracted:10/23/08
Concentrated Extract Volume: 1000.0 (ul) Date Analyzed: 10/27/08 14:29
Injection Volume: 1.0 (uL) Dilution Factor: 1.0
GPC Cleanup: (Y/N) N pH: NA
CONCENTRATION UNITS: (ug/L or ug/Kg) UG/L
CAS NO. COMPOUND MDL RL CONC Q
83-32-9------- Acenaphthene 0.0056 0.046 U
208-96-8------ Acenaphthylene 0.0046 0.028 U
120-12-7------ Anthracene 0.0092 0.046 U
56-55-3--~-~-—~ Benzo (a) anthracene 0.012 0.028 U
205-99-2-—-—=—~- Benzo (b) fluoranthene 0.011 0.028 U
207-08-9~------ Benzo (k) fluoranthene 0.0083 0.028 U
191-24-2------ Benzo(g,h, i) perylene 0.0065 0.028 U
50-32-8-~----- Benzo (a) pyrene 0.0056 0.028 U
218-01-9~---~-- Cbrysene 0.010 0.028 U
53-70-3------- Dibenz (a,h) anthracene 0.0046 0.018 U
206-44-0--~-~~ Fluoranthene 0.012 0.046 0)
86-73-7------- Fluorene 0.0065 0.046 U
193-39-5------ Indeno(1,2,3-cd)pyrene 0.0037 0.028 U
90-12-0------- 1-Methylnaphthalene 0.0074 0.046 U
91-57-6------- 2-Methylnaphthalene 0.0056 0.046 0.0085]|1IV
91-20-3~--~=—~-- Naphthalene 0.012 0.046 0.020|1IV
85-01-8~-~------ Phenanthrene 0.0074 0.028 0.012|1IV
129-00-0--~-~-- Pyrene 0.012 0.046 U
FORM I SV
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FORM 1 CLIENT SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

CEF-G82-
25-102008
Lab Name: EMPIRICAL LABS Contract: TETRATECH
Lab Code: NA Case No.: NA SAS No.: NA SDG No.: TET.B10219
Matrix: (soil/water) WATER Lab Sample ID: 0810219-02
Sample wt/vol: 1080 (g/mL) ML Lab File ID: 1021902
% Moisture: decanted: (Y/N) Date Sampled: 10/20/08 13:06
Extraction: (SepF/Cont/Sonc/Soxh) SEPF Date Extracted:10/23/08
Concentrated Extract Volume: 1000.0 (uL) Date Analyzed: 10/27/08 14:58
Injection Volume: 1.0 (uL) Dilution Factor: 1.0
GPC Cleanup: (Y/N) N pH: NA
CONCENTRATION UNITS: (ug/L or ug/Kg) UG/L
CAS NO. COMPOUND MDL RL, CONC Q
83-32-9-=------ Acenaphthene 0.0056 0.046 5.7 N(
208-96-8~~~--- Acenaphthylene 0.0046 0.028 U
120-12-7-----~- Anthracene 0.0092 0.046 U
56-55-3------- Benzo (a) anthracene 0.012 0.028 U
205-99-2------ Benzo (b) fluocranthene 0.011 0.028 U
207-08-9--~~-- Benzo (k) fluoranthene 0.0083 0.028 U
191-24-2--~--- Benzo(g,h,i) perylene 0.0065 0.028 u
50-32-8--=~--- Benzo(a) pyrene 0.0056 0.028 U
218-01-9---~-- Chrysene 0.010 0.028 U
53-70-3--~---- Dibenz (a,h) anthracene 0.0046 0.018 U
206-44-0~-~-~-- Fluoranthene 0.012 0.046 U
86-73-7-~----- Fluorene 0.0065 0.046 8.0
193-39-5------ Indeno(1, 2, 3-cd)pyrene 0.0037 0.028 U
90-12-0--~---- 1-Methylnaphthalene 0.0074 0.046 91 |xL
91-57-6--=~~-- 2-Methylnaphthalene 0.0056 0.046 100 )ﬂ;/ﬂ&
91-20-3~=~==-- Naphthalene 0.012 0.046 52 L
85-01-8------- Phenanthrene 0.0074 0.028 5.2
129-00-0------ Pyrene 0.012 0.046 U
> 10¢ Mb eave
A
FORM I SV
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Lab Name: EMPIRICAL IABS

% Moisture:

FORM 1

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

L.ab Code: NA Case No.: NA

Matrix: (soil/water) WATER
Sample wt/vol: 1080 (g/mL) ML

Contract: TETRATECH
SAS No.:

decanted: (Y/N)_

CLIENT SAMPLE NO.

CEF-G82-2
S-102008DL

NA SDG No.: TET.B10219
Lab Sample ID: 0810219-02DL
Lab File ID: 1021902D
Date Sampled: 10/20/08 13:06

Extraction: (SepF/Cont/Sonc/Soxh) SEPF Date Extracted:10/23/08
Concentrated Extract Volume: 1000.0 (ul) Date Analyzed: 10/29/08 10:00
Injection Volume: 1.0 (ul) Dilution Factor: 20.0
GPC Cleanup: (Y/N) N pH: NA
CONCENTRATION UNITS: (ug/L or ug/Kg) UG/L
CAS NO. COMPOUND MDL RL CONC Q
83-32-9----~-- Acenaphthene 0.11 0.92 5.7|D
208-96-8-~—~~- Acenaphthylene 0.092 0.56 uD
120-12-7------ Anthracene 0.18 0.92 0.35]ID
56-55-3--~-~--~ Benzo (a) anthracene 0.24 0.56 UD
205-99-2----~- Benzo (b) fluoranthene 0.22 0.56 uD
207-08-9-—~--- Benzo (k) fluoranthene 0.17 0.56 UD
191-24-2---~-- Benzo(g, h, i)perylene 0.13 0.56 uD
50-32-8---~--~- Benzo (a) pyrene 0.11 0.56 uD
218-01-9------ Chrysene 0.20 0.56 UD
53-70-3-=w=-=~- Dibenz (a, h) anthracene 0.092 0.37 UD
206-44-0~------ Fluoranthene 0.24 0.92 UD
86-73-7-~=-=~~ Fluorene 0.13 0.92 8.0|D
193-39-5~~---~ Indeno(1,2,3-cd)pyrene 0.074 0.56 uD
90-12-0~=~=-=~ 1-Methylnaphthalene 0.15 0.92 120|D
91-57-6------- 2-Methylnaphthalene 0.11 0.92 140{D
91-20-3--==~--- Naphthalene 0.24 0.92 651D
85-01-8----~--~ Phenanthrene 0.15 0.56 5.3|D
129-00-0~=~--- Pyrene 0.24 0.92 UD

FORM I SV
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FORM 1 CLIENT SAMPLE NO.
PRO ORGANICS ANALYSIS DATA SHEET

CEF-GB82- .
18-102108
Lab Name: EMPIRICAL LABS Contract: TETRA TECH
Lab Code: Case No.: SAS No.: NA SDG No.: TET.F10242
Matrix: (soil/water) WATER Lab Sample ID: 0810242-03
Sample wt/vol: 1080 (g/mL) ML Lab File ID: 008R0201
% Moisture: decanted: (Y/N)_ Date Sampled: 10/21/08 09:56
Extraction: (SepF/Cont/Sonc/Soxh) SEPF Date Extracted:10/25/08
Concentrated Extract Volume: 2.0 (mL) Date Analyzed: 10/27/08 16:04
Injection Volume: 1.0 (uly) Dilution Factor: 1.0
GPC Cleanup: (Y/N) N pH: NA Sulfur Cleanup: (Y/N) N
CONCENTRATION UNITS: (ug/L or ug/Kg) MG/L
CAS NO. COMPOUND MDL RL: CONC Q
PRO-8-40------ Petroleum Range l 0.16 0.46 8) l
FORM I PRO

107



Lab Name: EMPIRICAL LABS

FORM 1
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Code: NA Case No.: NA
Matrix: (soil/water) WATER
Sample wt/vol: 1080 (g/mL) ML

% Moisture:

SAS No.:

decanted: (Y/N)__

Contract: TETRATECH

NA

CLIENT SAMPLE NO.

CEF-G82-
1S-102108

SDG No.:

TET.B10242

Lab Sample ID: 0810242-03

Lab File

ID:

Date Sampled:

1024203

10/21/08 09:56

Extraction: (SepF/Cont/Sonc/Soxh) SEPF Date Extracted:10/25/08

Concentrated Extract Volume: 1000.0 (ul) Date Analyzed: 11/04/08 09:13

Injection Volume: 1.0(uL) Dilution Factor: 1.0

GPC Cleanup: (Y/N) N pH: NA

CONCENTRATION UNITS: (ug/L or ug/Kg) UG/L
CAS NO. COMPOUND MDL RL CONC Q

83-32-9------- Acenaphthene 0.0056 0.046 0.40 ¢
208-96-8------ Acenaphthylene 0.0046 0.028 U
120-12-7--=--- Anthracene 0.0092 0.046 §)
56-55-3-----—-- Benzo (a) anthracene 0.012 0.028 0.014 IV
205-99-2------ Benzo (b) fluoranthene 0.011 0.028 U
207-08-9--~---- Benzo (k) £fluoranthene 0.0083 0.028 9]
191-24-2------ Benzo (g, h, i) perylene 0.0065 0.028 U
50-32-8------- Benzo (a) pyrene 0.0056 0.028 U
218-01-9------ Chrysene 0.010 0.028 U
53-70-3----~-- Dibenz (a, h) anthracene 0.0046 0.018 U
206-44-0------ Fluoranthene 0.012 0.046 0 012,£y
86-73-7----~-- Fluorene 0.0065 0.046 0.38
193-39-5------ Indeno(1,2,3-cd)pyrene 0.0037 0.028 U
90-12-0----—-- 1-Methylnaphthalene 0.0074 0.046 1.5\%"
91-57-6---=-=~ 2-Methylnaphthalene 0.0056 0.046 1.2%
91-20-3~--==-~ Naphthalene 0.012 0.046 1.7\3%
85-01-8------- Phenanthrene 0.0074 0.028 0.10|V
129-00~-0------ Pyrene 0.012 0.046 U \6-\

FORM I SV

-
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FORM 1 CLIENT SAMPLE NO.
MEE ORGANICS ANALYSIS DATA SHEET

CEF-G82-
15-102108
Lab Name: EMPIRICAL LABS Contract: TETRATECH
Lab Code: Case No.: SAS No.: NA SDG No.: TET.M10242
Matrix: (soil/water) WATER Lab Sample ID: 0810242-03
Sample wt/vol: 15.0 (g/mL) ML Lab File ID: 008F0101
Level: (low/med) LOW Date Sampled: 10/21/08 09:56

% Moisture: not dec. Date Analyzed: 10/24/08 16:49

GC Column: CARBOXEN 1006 PLOT ID: 0.53 (mm) Dilution Factor: 1.0
Soil Extract Volume: (uly) Soil Aligquot Volume: (uL.)
CONCENTRATION UNITS: (ug/L or ug/Kg) ug/L
CAS NO. COMPOUND MDL RL CONC Q
74-82-8--~---- Methane ‘ 0.50 1.5 500
FORM I MEE
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FORM 1 CLIENT SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

CEF-G82-
18-102108
Lab Name: EMPIRICAL LABS Contract: TETRATECH
Lab Code: NA Case No.: NA SAS No.: NA SDG No.: TET.V10242
Matrix: (soil/water) WATER Lab Sample ID: 0810242-03
Sample wt/vol: 5.000 (g/mL) ML Lab File ID: 1024203
Level: (low/med) LOW Date Sampled: 10/21/08 09:56
% Moisture: not dec. Date Analyzed: 10/29/08 18:41
GC Column: DB-VRX ID: 0.25 (mm) Dilution Factor: 1.0
Soil Extract Volume: (uL) Soil Aliquot Volume: (uL)
CONCENTRATION UNITS: (ug/L or ug/Kg) UG/L
CAS NO. COMPOUND MDL RL CONC Q
71-43-2------~ Benzene 0.12 1.0 U
100-41-4------ Ethylbenzene 0.10 1.0 0.42)1I
98-82-8------- Isopropylbenzene 0.11 0.80 0.29|1
91-20-3------- Naphthalene 0.12 1.0 0.83|1IV
108-88-3-~~--~ Toluene 0.14 1.0 U
1330-20-7----- Xylene (total) 0.21 1.0 U
FORM I VOA

13



FORM 1 CLIENT SAMPLE NO.
PRO ORGANICS ANALYSIS DATA SHEET

CEF-G82- \
35-102108
Lab Name: EMPIRICAL LABS Contract: TETRA TECH
Lab Code: Case No.: SAS No.: NA SDG No.: TET.F10242
Matrix: (soil/water) WATER Lab Sample ID: 0810242-04
Sample wt/vol: 1080 (g/mL) ML Lab File ID:  009R0201
% Moisture: decanted: (Y/N)__ Date Sampled: 10/21/08 11:11
Extraction: (SepF/Cont/Sonc/Soxh) SEPF Date Extracted:10/25/08
Concentrated Extract Volume: 2.0 (mL) Date Analyzed: 10/27/08 16:38
Injection Volume: 1.0(uL) Dilution Factor: 1.0
GPC Cleanup: (Y/N) N pH: NA Sulfur Cleanup: (Y/N) N
CONCENTRATION UNITS: (ug/L or ug/Kg) MG/L
CAS NO. COMPOUND MDL RL CONC Q
PRO-8-40-~---- Petroleum Range l 0.16 0.46 9]
FORM I PRO

108



FORM 1 CLIENT SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

CEF-G82-
38-102108
Lab Name: EMPIRICAL LABS Contract: TETRATECH
Lab Code: NA Case No.: NA SAS No.: NA SDG No.: TET.B10242
Matrix: (soil/water) WATER Lab Sample ID: 0810242-04
Sample wt/vol: 1080 (g/mL) ML Lab File ID: 1024204
% Moisture: decanted: (Y/N) Date Sampled: 10/21/08 11:11
Extraction: (SepF/Cont/Sonc/Soxh) SEPF Date Extracted:10/25/08
Concentrated Extract Volume: 1000.0 (ul) Date Analyzed: 11/04/08 09:42
Injection Volume: 1.0(uLl) Dilution Factor: 1.0
GPC Cleanup: (Y/N) N PH: NA
CONCENTRATION UNITS: (ug/L or ug/Kg) UG/L
CAS NO. COMPOUND MDL RL CONC Q
83-32-9------- Acenaphthene 0.0056 0.046 0.0097|1IV
208-96-8------ Acenaphthylene 0.0046 0.028 U
120-12-7------ Anthracene 0.0092 0.046 0.013|IV
56-55-3-—-~--- Benzo (a) anthracene 0.012 0.028 0.018|1IV
205-99-2~~-~-—-~ Benzo (b) fluoranthene 0.011 0.028 U
207-08-9------ Benzo (k) fluoranthene 0.0083 0.028 U
191-24-2--=~~-- Benzo(g,h, i) perylene 0.0065 0.028 0.0088|1I
50-32-8------- Benzo (a) pyrene 0.0056 0.028 0.0066(1
218-01-9--~--~ Chrysene 0.010 0.028 0.017|11IV
53-70-3~------- Dibenz (a,h) anthracene 0.0046 0.018 0.0056|1
206-44-0-----~- Fluoranthene 0.012 0.046 0.021|IV
86-73-7----~—-- Fluorene 0.0065 0.046 0.014 |1V
193-39-5------ Indeno(1,2,3-cd)pyrene 0.0037 0.028 U
90-12-0------- 1-Methylnaphthalene 0.0074 0.046 0.0093|IV
91-57-6------- 2-Methylnaphthalene 0.0056 0.046 0.014(1IV
91-20-3-----~- Naphthalene 0.012 0.046 0.035|1IV
85-01-8------- Phenanthrene 0.0074 0.028 0.035|Vv
129-00-0--~~~~ Pyrene 0.012 0.046 0.020]|1IV
FORM I SV

78



FORM 1 CLIENT SAMPLE NO.
MEE ORGANICS ANALYSIS DATA SHEET

CEF-GB82- '
35-102108
Lab Name: EMPIRICAL LABS Contract: TETRATECH
Lab Code: Case No.: SAS No.: NA SDG No.: TET.M10242
Matrix: (soil/water) WATER Lab Sample ID: 0810242-04
Sample wt/vol: 15.0 (g/mL) ML Lab File ID: 009F0101
Level: (low/med) LOW Date Sampled: 10/21/08 11:11
% Moisture: not dec. Date Analyzed: 10/24/08 17:14
GC Column: CARBOXEN 1006 PLOT ID: 0.53 (mm) Dilution Factor: 1.0
Soil Extract Volume: (uL) Soil Aliquot Volume: (uLy)
CONCENTRATION UNITS: (ug/L or ug/Kg) ug/L
CAS NO. COMPOUND MDL RL CONC Q
74-82-8------~ Methane I 0.50 1.5 0.96 |
1N
o
FORM I MEE
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FORM 1 CLIENT SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

CEF-G82-
35-102108
Lab Name: EMPIRICAL LABS Contract: TETRATECH
Lab Code: NA Case No.: NA SAS No.: NA SDG No.: TET.V10242
Matrix: (soil/water) WATER Lab Sample ID: 0810242-04
Sample wt/vol: 5.000 (g/mL) ML Lab File ID: 1024204
Level: (low/med) LOW Date Sampled: 10/21/08 11:11
% Moisture: not dec. Date Analyzed: 10/29/08 19:11
GC Column: DB-VRX ID: 0.25 (mm) Dilution Factor: 1.0
Soil Extract Volume: (uL) Soil Aliquot Volume: (uLy)
CONCENTRATION UNITS: (ug/L or ug/Kg) UG/L
CAS NO. COMPOUND MDL RL CONC Q
71-43-2--==~~- Benzene 0.12 1.0 U
100-41-4--~--- Ethylbenzene 0.10 1.0 U
98-82-8------- Isopropylbenzene 0.11 0.80 U
91-20-3--~---~ Naphthalene 0.12 1.0 u
108-88-3----~-- Toluene 0.14 1.0 U
1330-20-7----- Xylene (total) 0.21 1.0 U

FORM I VOA

14



FORM 1 CLIENT SAMPLE NO.
PRO ORGANICS ANALYSIS DATA SHEET

CEF-G82- \
45-102108
Lab Name: EMPIRICAL LABS Contract: TETRA TECH
Lab Code: Case No.: SAS No.: NA SDG No.: TET.F10242
Matrix: (soil/water) WATER Lab Sample ID: 0810242-02
Sample wt/vol: 1080 (g/mL) ML Lab File ID: 007R0201
% Moisture: decanted: (Y/N)___ Date Sampled: 10/21/08 13:00
Extraction: (SepF/Cont/Sonc/Soxh) SEPF Date Extracted:10/25/08
Concentrated Extract Volume: 2.0 (mL) Date Analyzed: 10/27/08 15:30
Injection Volume: 1.0 (uly) Dilution Factor: 1.0
GPC Cleanup: (Y/N) N pH: NA Sulfur Cleanup: (Y/N) N
CONCENTRATION UNITS: (ug/L or ug/Kg) MG/L
CAS NO. COMPOUND MDL RL CONC Q
PRO-8-40------ Petroleum Range l 0.16 0.46 U
FORM I PRO
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Lab Name: EMPIRICAL LABS
Lab Code: NA

FORM 1

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Case No.: NA

Matrix: (soil/water) WATER
Sample wt/vol: 1080 (g/mL) ML
% Moisture: decanted: (Y/N)

SAS No.:

Contract: TETRATECH

NA

CLIENT SAMPLE NO.

CEF-G82-
4S-102108

SDG No.:

TET.B10242

Lab Sample ID: 0810242-02

Lab File ID:

Date Sampled:

1024202

10/21/08 13:00

FORM I SV

Extraction: (SepF/Cont/Sonc/Soxh) SEPF Date Extracted:10/25/08
Concentrated Extract Volume: 1000.0 (ul) Date Analyzed: 11/04/08 08:44
Injection Volume: 1.0 (uL) Dilution Factor: 1.0
GPC Cleanup: (Y/N) N pH: NA
CONCENTRATION UNITS: (ug/L or ug/Kg) UG/L
CAS NO. COMPOUND MDL RL CONC Q
83-32-9------- Acenaphthene 0.0056 0.046 0.181X/
208-96-8------ Acenaphthylene 0.0046 0.028 U
120-12-7---=-~ Anthracene 0.0092 0.046 U
56-55-3------- Benzo (a) anthracene 0.012 0.028 U
205-99-2------ Benzo (b) £luoranthene 0.011 0.028 U
207-08-9------ Benzo (k) fluoranthene 0.0083 0.028 U
191-24-2------ Benzo(g,h, i) perylene 0.0065 0.028 U
50-32-8~-=---- Benzo (a) pyrene 0.0056 0.028 U
218-01-9~----- Chrysene 0.010 0.028 U
53-70-3------- Dibenz (a, h) anthracene 0.0046 0.018 U
206-44-0------ Fluoranthene 0.012 0.046 U
86-73-7------- Fluorene 0.0065 0.046 0.17V
193-39-5------ Indeno(1,2,3-cd)pyrene 0.0037 0.028 u
90-12-0------- 1-Methylnaphthalene 0.0074 0.046 0.65 ¢
91-57-6--~---- 2-Methylnaphthalene 0.0056 0.046 0.046|V
91-20-3-~----- Naphthalene 0.012 0.046 0.46|37”
85-01-8----~--- Phenanthrene 0.0074 0.028 0.018|1IV
129-00-0------ Pyrene 0.012 0.046 U
4
N

76




FORM 1 CLIENT SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

CEF-G82-
45-102108
Lab Name: EMPIRICAL LABS Contract: TETRATECH
Lab Code: NA Case No.: NA SAS No.: NA SDG No.: TET.V10242
Matrix: (soil/water) WATER Lab Sample ID: 0810242-02
Sample wt/vol: 5.000 (g/mL) ML Lab File ID: 1024202
Level: (low/med) LOW Date Sampled: 10/21/08 13:00
% Moisture: not dec. Date Analyzed: 10/29/08 18:12
GC Column: DB-VRX ID: 0.25 (mm) Dilution Factor: 1.0
Soil Extract Volume: (ul) Soil Aliquot Volume: (uL)
CONCENTRATION UNITS: (ug/L or ug/Kg) UG/L
CAS NO. COMPOUND MDL RL CONC Q
71-43-2------- Benzene 0.12 1.0 U
100-41-4------ Ethylbenzene 0.10 1.0 U
98-82-8~~==--- Isopropylbenzene 0.11 0.80 8)
91-20-3-~-=---~ Naphthalene 0.12 1.0 0.33|1IV
108-88-3------ Toluene 0.14 1.0 U
1330-20-7~---- Xylene (total) 0.21 1.0 u
FORM I VOA

12



FORM 1 CLIENT SAMPLE NO.
PRO ORGANICS ANALYSIS DATA SHEET

CEF-G82- ‘
55-102108
Lab Name: EMPIRICAL LABS Contract: TETRA TECH
Lab Code: Case No.: SAS No.: NA SDG No.: TET.F10242
Matrix: (soil/water) WATER Lab Sample ID: 0810242-06
Sample wt/vol: 1080 (g/mL) ML Lab File ID:  011R0201
% Moisture: decanted: (Y/N) Date Sampled: 10/21/08 12:08
Extraction: (SepF/Cont/Sonc/Soxh) SEPF Date Extracted:10/25/08
Concentrated Extract Volume: 2.0 (mL) Date Analyzed: 10/27/08 17:46
Injection Volume: 1.0(uL) Dilution Factor: 1.0
GPC Cleanup: (Y/N) N pH: NA Sulfur Cleanup: (Y/N) N
CONCENTRATION UNITS: (ug/L or ug/Kg) MG/L
CAS NO. CCMPOUND MDL RL CONC Q
PRO-8-40------ Petroleum Range ‘ 0.16 0.46 U
FORM I PRO
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FORM 1

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: EMPIRICAL LABS

Lab Code: NA Case No.: NA SAS No.:
Matrix: (soil/water) WATER
Sample wt/vol: 1080 (g/mL} ML

% Moisture:

Extraction:

decanted: (Y/N)___

(SepF/Cont/Sonc/Soxh) SEPF

Contract: TETRATECH

NA

CLIENT SAMPLE NO.

CEF-G82-~
55-102108

SDG No.:

TET.B10242

Lab Sample ID: 0810242-06

Lab File

ID:

Date Sampled:

1024206

10/21/08 12:08

Date Extracted:10/25/08

Concentrated Extract Volume: 1000.0 (ul) Date Analyzed: 11/04/08 10:41

Injection Volume: 1.0(uL) Dilution Factor: 1.0

GPC Cleanup: (Y/N) N pH: NA

CONCENTRATION UNITS: (ug/L or ug/Kg) UG/L
CAS NO. COMPOUND MDL, RL CONC Q éﬁ
\\

83-32-9---—--- Acenaphthene 0.0056 0.046 0.60 ¥
208-96-8--~~~-- Acenaphthylene 0.0046 0.028 U
120-12-7------ Anthracene 0.0092 0.046 0.024(1IV
56-55-3~~~~--~ Benzo (a) anthracene 0.012 0.028 0.027|1IV
205-99-2--~---~ Benzo (b) fluoranthene 0.011 0.028 0.012|I
207-08-9------ Benzo (k) £luoranthene 0.0083 0.028 U
191-24-2------ Benzo(g,h,i)perylene 0.0065 0.028 0.0078|I
50-32-8-~------ Benzo (a) pyrene 0.0056 0.028 0.0078|1I
218-01-9--~~--- Chrysene 0.010 0.028 0.021|1IV
53-70-3------~ Dibenz (a,h) anthracene 0.0046 0.018 U
206-44-0------ Fluoranthene 0.012 0.046 0.026|1IV \Jﬁ
86-73-7-=-==---- Fluorene 0.0065 0.046 0.24 ¥ QW
193-39-5--~--- Indeno (1,2, 3-cd)pyrene 0.0037 0.028 u
90-12-0--~---- 1-Methylnaphthalene 0.0074 0.046 8.5\4 ,l"
91-57-6-=~==-- 2-Methylnaphthalene 0.0056 0.046 5.7\X
91-20-3----==- Naphthalene 0.012 0.046 4.7
85-01-8------- Phenanthrene 0.0074 0.028 0.037|V
129-00-0--~---- Pyrene 0.012 0.046 0.024|1IV

FORM I SV

80



FORM 1 CLIENT SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

CEF-G82-
58-102108
Lab Name: EMPIRICAL LABS Contract: TETRATECH
Lab Code: NA Case No.: NA SAS No.: NA SDG No.: TET.V10242
Matrix: (soil/water) WATER Lab Sample ID: 0810242-06
Sample wt/vol: 5.000 (g/mL) ML Lab File ID: 1024206
Level: (low/med) Low Date Sampled: 10/21/08 12:08
% Moisture: not dec. Date Analyzed: 10/29/08 20:10
GC Column: DB-VRX ID: 0.25 (mm) Dilution Factor: 1.0
Soil Extract Volume: (uL) Soil Aliquot Volume: (ul)
CONCENTRATION UNITS: (ug/L or ug/Kg) UG/L
CAS NO. COMPOUND MDL RL CONC Q
71-43-2-—==--~ Benzene 0.12 1.0 U
100-41-4-~----- Ethylbenzene 0.10 1.0 U
98-82-8-~-~--- Isopropylbenzene 0.11 0.80 0.19|1
91-20-3------- Naphthalene 0.12 1.0 2.1|v
108-88-3-~~-~-— Toluene 0.14 1.0 U
1330-20-7----- Xylene (total) 0.21 1.0 U
FORM I VOA

16



FORM 1 CLIENT SAMPLE NO.
PRO ORGANICS ANALYSIS DATA SHEET

CEF-G82-
65-102108
Lab Name: EMPIRICAL LABS Contract: TETRA TECH
Lab Code: Case No.: SAS No.: NA SDG No.: TET.F10242
Matrix: (soil/water) WATER Lab Sample ID: 0810242-05
Sample wt/vol: 1080 (g/mL) ML Lab File ID: 010R0201
% Moisture: decanted: (Y/N)_ Date Sampled: 10/21/08 14:35
Extraction: (SepF/Cont/Sonc/Soxh) SEPF Date Extracted:10/25/08
Concentrated Extract Volume: 2.0 (mL) Date Analyzed: 10/27/08 17:12
Injection Volume: 1.0 (ul) Dilution Factor: 1.0
GPC Cleanup: (Y/N) N pH: NA Sulfur Cleanup: (Y/N) N
CONCENTRATION UNITS: (ug/L or ug/Kg) MG/L
CAS NO. COMPOUND MDL RL CONC Q
PRO-8-40-----~ Petroleum Range ‘ 0.16 6.46 U
FORM I PRO
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FORM 1 CLIENT SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

CEF-G82-
65-102108
Lab Name: EMPIRICAL LABS Contract: TETRATECH
Lab Code: NA Case No.: NA SAS No.: NA SDG No.: TET.B10242
Matrix: (soil/water) WATER Lab Sample ID: 0810242-05
Sample wt/vol: 1080 (g/mL) ML Lab File ID: 1024205
% Moisture: decanted: (Y/N) Date Sampled: 10/21/08 14:35
Extraction: (SepF/Cont/Sonc/Soxh) SEPF Date Extracted:10/25/08
Concentrated Extract Volume: 1000.0 (ul) Date Analyzed: 11/04/08 10:12
Injection Volume: 1.0{uL) Dilution Factor: 1.0
GPC Cleanup: (Y/N) N pH: NA
CONCENTRATION UNITS: (ug/L or ug/Kg) UG/L
CAS NO. COMPOUND MDL, RL CONC Q
83-32-9~-~~-—=~ Acenaphthene 0.0056 0.046 0.012(IV
208-96-8------ Acenaphthylene 0.0046 0.028 U
120-12-7--~---- Anthracene 0.0092 0.046 0.012|IV
56-55-3------- Benzo (a) anthracene 0.012 0.028 0.014|IV
205-99-2------ Benzo (b) fluoranthene 0.011 0.028 U
207-08-9------ Benzo (k) fluoranthene 0.0083 0.028 U
191-24-2------ Benzo(g,h, i)perylene 0.0065 0.028 U
50-32-8------- Benzo (a) pyrene 0.0056 0.028 U
218-01-9------ Chrysene 0.010 0.028 0.016|1IV
53-70-3------- Dibenz (a,h) anthracene 0.0046 0.018 U
206-44-0------ Fluoranthene 0.012 0.046 0.018|1IV
86-73-7------- Fluorene 0.0065 0.046 0.018|1IV
193-39-5------ Indeno(1, 2, 3-cd)pyrene 0.0037 0.028 U
90-12-0------- 1-Methylnaphthalene 0.0074 0.046 0.031(1IV
91-57-6~---—-~ 2-Methylnaphthalene 0.0056 0.046 0.043 |1V
91-20-3-----~- Naphthalene 0.012 0.046 0.048 |V
85-01-8-----~-- Phenanthrene 0.0074 0.028 0.032|V
129-00-0~-~~--- Pyrene 0.012 0.046 0.017|1IV
FORM I SV

79




FORM 1 CLIENT SAMPLE NO.

VOLATILE ORGANICS ANALYSIS DATA SHEET

CEF-G82-
65-102108
Lab Name: EMPIRICAL LABS Contract: TETRATECH
Lab Code: NA Case No.: NA SAS No.: NA SDG No.: TET.V10242
Matrix: (soil/water) WATER Lab Sample ID: 0810242-05
Sample wt/vol: 5.000 (g/mL) ML Lab File ID: 1024205
Level: (low/med) LOW Date Sampled: 10/21/08 14:35
% Moisture: not dec. Date Analyzed: 10/29/08 19:40
GC Column: DB-VRX ID: 0.25 (mm) Dilution Factor: 1.0
Soil Extract Volume: {ul) Soil Aliquot Volume: (uL)
CONCENTRATION UNITS: (ug/L or ug/Kg) UG/L
CAS NO. COMPOUND MDL RL CONC Q
71-43-2---~---- Benzene 0.12 1.0 U
100-41-4------ Ethylbenzene 0.10 1.0 U
98-82-8-----—- Isopropylbenzene 0.11 0.80 u
91-20-3--~-=--- Naphthalene 0.12 1.0 U
108-88-3--~--- Toluene 0.14 1.0 U
1330-20-7----- Xylene (total) 0.21 1.0 U
FORM I VOA

15




FORM 1 CLIENT SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

CEF-G82-DUP
Lab Name: EMPIRICAL LABS Contract: TETRATECH
Lab Code: NA Case No.: NA SAS No.: NA SDG No.: TET.V10242
Matrix: (soil/water) WATER Lab Sample ID: 0810242-01
Sample wt/vol: 5.000 (g/mL) ML Lab File ID: 1024201
Level: (low/med) LOW Date Sampled: 10/21/08 :
% Moisture: not dec. Date Analyzed: 10/29/08 17:42
GC Column: DB-VRX ID: 0.25 (mm) Dilution Factor: 1.0
Soil Extract Volume: (uly) Soil Aligquot Volume: (uly)
CONCENTRATION UNITS: (ug/L or ug/Kg) UG/L
CAS NO. COMPOUND MDL, RL CONC Q
71-43-2---~—-- Benzene 0.12 1.0 U
100-41-4------ Ethylbenzene 0.10 1.0 U
98-82-8-------— Isopropylbenzene 0.11 0.80 U
91-20-3------- Naphthalene 0.12 1.0 18
108-88-3-----~- Toluene 0.14 1.0 U
1330-20-7-~=~~- Xylene (total) 0.21 1.0 U
FORM I VOA

11



Lab Name: EMPIRICAL LABS

% Moisture:

FORM 1

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Code: NA Case No.: NA
Matrix: (soil/water) WATER
Sample wt/vol: 1080 (g/mL) ML

SAS No.:

decanted: (Y/N)___

Contract: TETRATECH

NA

Lab Sample ID: 0810242-01

Lab File

CLIENT SAMPLE NO.

CEF-G82-DUP '

SDG No.

ID:

Date Sampled:

: TET.B10242

1024201

10/21/08

Extraction: (SepF/Cont/Sonc/Soxh) SEPF Date Extracted:10/25/08
Concentrated Extract Volume: 1000.0 (uL) Date Analyzed: 11/04/08 08:14
Injection Volume: 1.0(uL) Dilution Factor: 1.0
GPC Cleanup: (Y/N) N pPH: NA
CONCENTRATION UNITS: (ug/L or ug/Kg) UG/L
CAS NO. COMPOUND MDL RL CONC Q
83-32-9-~------ Acenaphthene 0.0056 0.046 0.020|1IV
208-96-8------ Acenaphthylene 0.0046 0.028 0.013}|1I
120-12-7-===--- Anthracene 0.0092 0.046 0.029|IV
56-55-3-----—~- Benzo (a) anthracene 0.012 0.028 0.043]|V
205-99-2-~---- Benzo (b) fluoranthene 0.011 0.028 0.029
207-08-9------ Benzo (k) fluoranthene 0.0083 0.028 0.035
191-24-2------ Benzo (g, h,i)perylene 0.0065 0.028 0.024|I
50-32-8------- Benzo (a) pyrene 0.0056 0.028 0.022(I
218-01-9------ Chrysene 0.010 0.028 0.047(V
53-70-3------~ Dibenz (a,h)anthracene 0.0046 0.018 U
206-44-0------ Fluoranthene 0.012 0.046 0.042 |1V
86-73-7--=----- Fluorene 0.0065 0.046 0.025|1IV
193-39-5------ Indeno(1,2,3-cd)pyrene 0.0037 0.028 U
90-12-0-=----~- 1-Methylnaphthalene 0.0074 0.046 0.013]IV
91-57-6------- 2-Methylnaphthalene 0.0056 0.046 0.016|1V
91-20-3-~----- Naphthalene 0.012 0.046 0.034|1IV
85-01-8-~------ Phenanthrene 0.0074 0.028 0.046|V
129-00-0-=+~-~- Pyrene 0.012 0.046 0.038{IV

FORM I SV

75




FORM 1 CLIENT SAMPLE NO.
PRO ORGANICS ANALYSIS DATA SHEET

CEF-G82-DUP ’
Lab Name: EMPIRICAL LABS Contract: TETRA TECH
Lab Code: Case No.: SAS No.: NA SDG No.: TET.F10242
Matrix: (soil/water) WATER Lab Sample ID: 0810242-01
Sample wt/vol: 1080 (g/mL) ML Lab File ID: 006R0201
% Moisture: decanted: (Y/N)____ Date Sampled: 10/21/08 :
Extraction: (SepF/Cont/Sonc/Soxh) SEPF Date Extracted:10/25/08
Concentrated Extract Volume: 2.0 (mL) Date Analyzed: 10/27/08 14:57
Injection Volume: 1.0(ul) Dilution Factor: 1.0
GPC Cleanup: (Y/N) N pH: NA Sulfur Cleanup: (Y/N) N
CONCENTRATION UNITS: (ug/L or ug/Kg) MG/L
CAS NO. COMPOUND MDL RL CONC Q
PRO-8-40---~-- Petroleum Range I 0.16 0.46 8)
FORM I PRO
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Message
Eckley Overby
From: Marcia McGinnity [MMcGinnity@EmpirLabs.com]
Sent: Thursday, October 23, 2008 7:26 AM
To: eoverby@empirlabs.com; wschwab@empiriabs.com

Subject: RE: Tetra Tech NUS - Cecil Bidg. Receipt 10/22/08
Importance: High

Okay - on the Cecil Bldg. discrepancies:

« Sample 0810219-02 listed on the COC as CEF-G82-21-102008 sampled 1306 is actually
sample CEF-G82-28-102008.

« Sample 0810242-## listed on COC 26399 as CEF-G82-18-102108 sampled 1300 is
actually sample CEF-G82-4S-102108 and is listed on COC 26398 so the listing on COC
26399 can be lined out, initialed and dated as per K. Wimble.

» Sample 0810242-## not listed on any COC but received as CEF-G82-3S-102108
sampled 1111 should be added to the COC, initialed and dated as per K. Wimble.

Please confirm that anion analyses were completed yesterday.

Thanks,
Marcia

-----Original Message-----
From: Eckley Overby [mailto:eoverby@empirlabs.com]
Sent: Wednesday, October 22, 2008 11:39 AM

To: MMcGinnity@EmpirLabs.com
Subject: Tetra Tech NUS - Cecil Bldg. Receipt 10/22/08

Thanks,

E.J. Overby

Sample Receiving Group Leader

Empirical Laboratories, LLC

227 French Landing Drive, Suite 550 | Nashville, TN 37228 | www.empirlabs.com
Main: 615.345.1115 ext. 228 | Toll free: 877.345.1113 | Fax: 615.846.5426

Recipient of the 2008 Region IV (Southeastern US) Subcontractor of the Year from the Small

Business Administration.
Celebrating over 40 years of excellence, Empirical Laboratories is certified as a HUBZone
Business, a Woman-Owned Small Business, and a Small Disadvantaged Business by the Small

Business Administration. Come visit our website at www.empirlabs.com today.

10/23/2008



lkl TETRA TECH NUS, INC.

26396 |

-

O M 30V

]

CHAIN OF CUSTODY | NUMBER paGE_| _OF \
D aeN0 Y 21‘\'3"@\@\6—21 Vo (mbe  [4oN={s o (ala S| T ey Lol |
SAMPLERS (SIGNATURE) natrenmons LEADER | PHONE NUMBER ADDRE
Crop e 220 ?cQV\QL Lond: rs i}(.\:( Se 03> |
CARRIER/WAYBILL NUMBER

CITY, STATE

NO\DK\M\:TN g:t 003

CONTAINER TYPE
STANDMRD TAT i PLASTIC (P) or GLASS (G) \9 Cc,\ (:,\
O
o PRESERVATIVE o
E\IIS;:LAT% 48hr. [ 720, 0O 7day [J 14 day g— USED M / % /2/6 QL %“
5 o
) E |E (2 |F <

8 z r (8|8 8 |z

.0 & |3 |3 |x [gegs

we < o g Z~|Y9ce § Oz \DZ\Q
38 8§ |5 |B |521338;

3> | e SAMPLE ID =] 2 @ | =D (060 2 COMMENTS

, ‘ |
Yol 1 <5 CE€-Gg D -QT- D1 |V R[NV Coal 3o Y -pr
%40 1306 | CEe~&2 0 - DT 10D NEETERPIRNE R —lov
[ Blank 5
T 7. RECEIVED BY DATE TIME
1. RELINQUISHED 1257: / Oﬁ Tﬁ e
3 RELINGUISHED BY \) DATE TIME 7. RECEIVED BY DATE TIME
~ 'l f\ A E T -

3. RELINGUISHED BY DATE TME |8 RECE'W} L&AJ }35]7,1!03 Ao
SOMMENTS [.50C _
DISTRIBUTION: WHITE (ACCOMPANIES SAMPLE) YELLOW (FIELD COPY) PINK (FILE COPY)

FORM NO. TINUS-001



lnl TETRA TECH NUS, INC. CHAIN OF CUSTODY | NUMBER 2 6 3 9 6 | PAGE _‘_ OF &
aNo29Y é‘l‘\'f'mdo\e 2 | Yo Omlle  Mod-lodes Llas| ™ ey
SAMPLERS (SIGNATURE) FIEL ERATIONS LEADER PHONE NUMBER ADDR

J&F Py 3257 ench Land, v Doue, S 22 |

CARRIERIWAYBILL NUMBER CITY, STATE

O M INRI) Naohi)le TN g:w:y

CONTAINER TYPE

) PLASTIC (P) or GLASS (G) / O Q,\/ Q / (’)/
e TATDCT]M PRESERVATIVE L/
O 24hr. T148hr. [ 72br. [ 7day [] 14 day 5 USED §’ % /

Qc

el B |g
E‘ s |E |8 [E B3
k3 s |5 |E |EslHag s R\saa
&% TIME SAMPLE ID S 2 8 |35 (3582 COMENTS
Yl sl cee-Lan -QT- [0 iR D% [V IFIV [ (o o YT -
040 106 | Cge~eg N - DL- 16D NIENTERIE Q) _
(TR0 BlanK HEY

1. RELINQUISHED%; Z Z [‘257‘ ,I)/ Oﬁ T"ré® 1. RECEIVED BY DATE TIME

) D BY DATE TIME
7 RELINQUISHED BY \) DATE = { TIME | 2 RECEVEDBY. . _ _
3. RELINQUISHED BY DATE TIME 3. RECENW 1 w ) RSI’(, | ’IDS éﬁ NZY
SOMMENTS [-3°C 7R
- = 4
“DISTRIBUTION: WHITE (ACCOMPANIES SAMPLE) YELLOW (FIELD COPY) PINK (FILE COPY)

FORM NO. TtNUS-001



&

26398 |

TETRA TECH NUS, INC. CHAIN OF CUSTODY | NUMBER PAGE \ OF !
PROJECT NO: FACILITY; ECT MANAGE O MBER -~ | LABQRATORY NAME AND GQONTACT: ]
ceclBs e | Ry e Ao clos | “1 ore T,
AMPLERS (SIGNATURE) SE O?A'NO S LEADER | PHONE NUMBER ADDRES .
& Koy o4 (-3 |27 Faachs L i Diive. "S55
CARRIER/WAYBILL NUMBER CITY, STATE
g(p(po \') - ccﬁﬁen TYPE N ;\ U‘\;L‘l
- ) PLASTIC (P) or GLASS (G) AL
:Lg':intﬁnﬁnﬁ 8 PRESERVATIVE <
[ 24hr. [J48hr. [0 72hr. [ 7day [] 14 day g USED X
5 [=]
= [o]
N eo E 5. E g
3 E I |8 = £
N, e 1% |§ |z g |8
t z o O |2 _
=€) S % |z |x [g88 8
% we < o g 2~ [Yan
g (4] o -0 |d é = A
<u o] e [ 9= [OXEO| ©
9> | Time SAMPLE ID - F (D |Ew|oo0 2
0! 1%, 000D cef-63a- D P b
o290 13c0ces 6804 S- [noloD G
10D RlewmY (
‘ Y
AN
7. RELINQUISHED T TIME 1. RECEIVED BY DATE TIME
6] 2\/on | W30
o [ TIM 2. RECEIVED BY AT T
. DA: TIMZ 3. RECEIVED :Y # £ ZATE -
3. RELINQUISHED BY DA . : TIME
W 10-22-08 | 020
GOMMENTS 7
DISTRIBUTION: WHITE (ACCOMPANIES SAMPLE) YELLOW (FIELD COPY) PINK (FILE COPY) 4/02R

FORM NO. TtNUS-001




@ TETRATECH NUS, INC.

CHAIN OF CUSTODY | NUMBER

26399 K

PAGE | OF I

JEGT NO: FACILITY; PROJECT MANAGE ONE NUMBER BORATORY NAME AND CONTACT:
M\M}Zﬂ ecil BW G-21 | {ogxn. Q'Qw\G\x e q‘O ?pgz-CIQS' :If}“e_\gd__t_i\
SAMPULERS (SIGNATURE) S gu: %R TONS LEADER | PHONE NUMBER ADDRESS N T Suqe
2 {fone sk C(‘mg\\ tﬁ\&“\ B(‘Wg S0
CARRIERWAYBILL NUMBER CITY, STATE >
— Qe 26 IRED Nachalle Tl 3900
CONTAINER TYPE s
PLASTIC (P) or GLASS (G) / U/Q / 4 /Q &
STANDARDWAT g
RUSH TAT ] o] PRESERVATIVE
C2ahr. D 48hre. [ 72hr. [] 7day [J 14 day g
£ 13 1 |3
- - -
S SRR RE
N 2 | |& |g 1B |&
> & |& |z |% |ceal s
SEE s |8 |B |E|dagls
a% TIME SAMPLE ID 3 2 EL 858 g
] ,
03 |'%\ 50 CEF -G )14 (DAL (o) 0)
g,f,‘#,u tsooteer 6o TS e —
Laad By i
H % | W\ |CEF-(82-35 02k

B

1. RELINQUI

ngl 3 / OT\ T"TE3B 1. RECEIVED BY DATE TIME
2. RELINQD‘W BY DATE = TIME 2. RECEIVED BY ) - B DATE TIME
3. RELINQUISHED BY DATE TIME 3. RECEIVED aw M %T_EZZ R ngm(‘)
QAMMENTS 7 /
DISTRIBUTION: WHITE (ACCOMPANIES SAMPLE) YELLOW (FIELD COPY) PINK (FILE COPY) 4/02R

FORM NO. TtNUS-001




(e

TETRA TECH NUS, INC. CHAIN OF CUSTODY | NUMBER 26397 | pace _| oF __|
pno.us FACILI JECT MANAGER PHONE NUNGER RATORY NAME AND CONJACT:
Vo31d [ZecRidg e Rt (Rl A N R A
Ens (SIGNATURE) FIELD OPERATIONS LEADER | PHONE NUMBER 6 ADDRESS ® SG ﬁ .
},‘Q' onte ¢ G36-6 1% oark\v\s\ ¢
QS c RRlERMIG éltL)L NUMBER “ STATE
‘7 30 a‘}%ﬁ; ?WPE &s\\\\\\ <, N '37
PLASTIC (P) or GLASS (G) / QA/ (/%/Q \O/
STANDARD TATIS_ S
RUSH TAT (O ¢ ] PRESERVATIVE .
O 24br. [J48br. [ 72hr. [ 7day [ 14 day e USED /J/
=) /
ElE 1 |2 )
N - r |lo |& W
T | s n | z;
N 2 1z |8 |8 |8 |%
g g |E |z | |5s5l8
oo w 5 |8 [ |8~ |9ag|h
Q| 58 8 |5 |b |5B(353
8> | 1me SAMPLE ID - = 8 |2L|883| 2
)
o51'%\liss | < EF-GAN ~(5— 10219, cu| |6
'Sk \ o] <Ef-629-53 ~ 16316 G G
P ) bm\< J
T RELlNQUlSHE@’ of él | / <3, T h&@ 1 RECEIVED BY DATE TIME
2. RELINQUISHED BY DATE ¢ TIME 2 RECEIVED BY y, DATE TIME
3. RELINQUISHED BY DATE TIME 3. RECEIVED BW DIAOT_EZZ - Tmé%oo
GBMMENTS /J
DISTRIBUTION: WHITE (ACCOMPANIES SAMPLE) YELLOW (FIELD COPY) PINK (FILE COPY) #02R

FORM NO. TtNUS-001




	BACKGROUND
	FIELD OPERATIONS
	RESULTS
	Dissolved Carbon Dioxide/Alkalinity

	CONCLUSIONS AND RECOMMENDATIONS
	TABLES
	FIGURES

	App C G82 6S survey (2).pdf
	Well evelation

	G82 Tables.pdf
	Table 1 Elevations
	Table 2 July 08 Detects (2)


