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EXECUTIVE SUMMARY

This report documents the results of a field feasibility test to evaluate the application
of vegetable oil as an organic substrate to enhance the in situ anaerobic reductive
dechlorination of chlorinated aliphatic hydrocarbons (CAHs, or chlorinated solvents) in
groundwater at Site N-6, Former Naval Support Activity (NSA) Mid-South Northside,
Millington, Tennessee. Prior to the feasibility test, the distribution of parent compounds
tetrachloroethene (PCE) and trichloroethene (TCE) and the degradation daughter product
cis-l,2-dichloroethene (cis-I,2-0CE) in groundwater indicated that limited reductive
dechlorination of chlorinated ethenes was occurring at the site, but that the process was
electron donor (substrate) limited. Vegetable oil was selected as a slowly-soluble organic
substrate to overcome the electron donor deficiency and enhance anaerobic reductive
dechlorination of chlorinated solvents in groundwater.

A field test consisting of injection and monitoring well installations, baseline
sampling, and vegetable oil injection was conducted during July and August 2000. A
total of 6, 115 gallons of refined soybean oil and 790 gallons of native water were injected
into eight injection wells in August 2000. Process monitoring was conducted in
November 2000, February 2001, August 2001, and January 2002.

FIELD TEST RESULTS

Changes in geochemical conditions during process monitoring indicates that the
addition of vegetable oil at Site N-6 has induced environmental conditions conducive to
reductive dechlorination in the upper and lower fluvial deposits, but that these changes
are not uniform nor widespread across the study area. Dissolved oxygen (DO)
concentrations decreased at many locations after injection. However, concentrations of
DO have generally remained above 0.4 milligrams per liter (mglL) throughout the test
area and this suggests that an influx of relatively oxygenated groundwater may be
occurring in the treatment zone.

Baseline oxidation-reduction potential (ORP) values exhibited a wide range of
reducing conditions with values ranging from a high of +253 millivolts (mV) to a low of
-359 mY. ORP values varied substantially even within the treatment zone, which is
suggestive of a high degree of heterogeneity in the natural reducing conditions at the site
prior to injection. After injection, ORP values tended to stabilize within a range from
+150 mV to -150 mY, indi<:ating reducing conditions typically are within the range of
nitrate-reduction to sulfate-reduction. Increases in methane concentration at several
locations indicate this oxidation-reduction process also has been stimulated by substrate
addition. Iron and methane concentration data further suggest that iron-reduction and
methanogenesis are the dominant terminal electron accepting processes (TEAPs) that
have been stimulated at the site.

After vegetable oil injection there was an overall decrease in TCE concentrations
detected in groundwater. However, this decreasing trend is not uniform for all of the
monitoring locations at Site N-6. The greatest decrease in contaminant concentrations
occurred at the injection locations, where contaminant concentrations have attenuated
from greater than 600 micrograms per liter (llglL) to less 'than method detection limits. It
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is not readily apparent whether the observed decreases in TCE concentrations are a result
of biodegradation, natural variations in contaminant concentrations, or partitioning of
contaminant mass into the vegetable oil.

Consistent or long-term reductive dechlorination of chlorinated ethenes has not been
demonstrated by monitoring completed through January 2002. Only within the past two
process monitoring events has reductive dechlorination of TCE to cis-I,2-0CE been
observed. There is currently no evidence of further reductive dechlorination to vinyl
chloride (YC) and ethene. Initial changes in contaminant profiles suggested that
reductive dechlorination was initially stimulated at two locations (PES-MW7S and PES­
MW IS).. However, these locations are distant from the injection area relative to the other
monitoring locations. A lack of consistent evidence of reductive dechlorination at these
locations suggests that the initial changes in contaminant profiles may have been a result
of groundwater displacement immediately following injection.

Well locations where evidence of reductive dechlorination of TCE to cis-l ,2-0CE has
occurred exhibit the following characteristics:

TOC equal to or greater than approximately 10 mg/L.

• Measurable quantities of volatile fatty acids (VFAs) equal to or greater than 20
mg/L.

• ORP less than -60 mY.

• Ferrous iron concentration greater than 4 mg/L, sulfate concentration less than I
mglL, and methane concentration greater than 0.5 mg/L.

• Total biomass greater than approximately 50 picomoles of phospholipid fatty acids
per milliliter (pmoles PLFA/mL).

These conditions have not been induced uniformly or widespread across the treatment
area, but have been limited mostly to the immediate injection area. In order to stimulate
reductive dechlorination, sufficient organic substrate is required to create environmental
conditions sufficiently .reducing for methanogenesis to occur while stimulating microbial
growth of dechlorinating microorganisms. Therefore, the lack of reductive
dechlorination at Site N-6 is primarily a function of substrate distribution.

Finally, complete dechlorination to ethene has not been demonstrated. However, the
presence of Dehalococcoides Ethenogenes, a bacteria which is known to degrade
chlorinated ethenes to completion, has been established at the site. The potential for
complete dechlorination to occur will likely depend on the growth and development of
substantial populations of appropriate dechlorinating microorganisms in the presen'ce of
competing microbial processes.

RECOMMENDATIONS

Contaminant, daughter product, geochemical, and microbial data strongly suggest that
the lack of reductive dechlorination at Site N-6 is primarily a function of substrate
distribution. Until it can be demonstrated that adequate distribution of vegetable oil
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substrate will enhance complete biodegradation of CAHs to innocuous byproducts,
further substrate addition or system expansion is not warranted. Rather, further process
monitoring, modifications to the analytical protocol, redistribution of the vegetable oil
substrate, and additional monitoring well installation are recommended.

The presence of some vegetable oil in the injection wells indicates that the oil is
present as a free phase within the aquifer. It is possible that this oil has reduced the
relative permeability of the aquifer to the degree that there is effectively little flow of
groundwater through the treatment zone. Therefore, a second injection event is
recommended to redistribute the oil more uniformly throughout the treatment zone. To
accomplish this, Parsons recommends a "pull-push" combination of 1) extracting free
phase oil from the injection wells, 2) re-injecting the extracted oil as a dilute oil-in-water
emulsion, and 3) a final water push of sufficient volume to distribute the total volume of
oil at a residual saturation of less than 25 percent. This effort would be most effective
using site groundwater extracted from the injection wells along with the free phase oil, or
from a downgradient well (e.g., well PES-MW7S/D), in order to maintain native
geochemical conditions within the treatment zone.

Alternatively, a pair of downgradient wells could be used for extraction to induce flow
between the injection wells and downgradient monitoring wells within the treatment
zone. Groundwater could be extracted and then re-injected into the injection weBs to
create a recirculation cell between the injection and extraction locations. This scenario
would attempt to pull the oil through the treatment area. Circulation of at least two pore
volumes is recommended to redistribute the vegetable oil within the recirculation zone of
influence. It is still recommended to first extract as much free oil from the injection wells
as possible to mix an initial slug of dilute oil-in-water emulsion.

Although no additional fluids (other than those already in the treatment zone) would
be used under this scenario, amendment of the State of Tennessee and the Memphis and
Shelby County Water Quality Control Board injection permits may be necessary. Based
on microbial characterization, bioaugmentation using an established microbial population
from a site known to dechlorinate TCE to completion (i.e., the Ensafe, Inc.
bioremediation test site at the Former NSA-Midsouth Northside) also should be
considered.

Because of the degree of aquifer heterogeneity, low hydraulic gradient, and elevated
contaminant concentrations observed at upgradient well pair PES-MW1S/D, additional
monitoring wells should be considered for the site. Parsons recommends additional well
pairs between the injection wells and upgradient well pair PES-MWIS/D. Depending on
selection of a substrate redistribution design, additional well pairs may be warranted to
evaluate reductive dechlorination within the redistribution zone. Due to the potential for
preferential flow paths and because the impact of the initial injection is being observed as
far as 30 feet downgradient of the injection wells, additional well pairs may be warranted
at distances up to 150 feet downgradient from the injection wells.

Process monitoring is recommended prior to any substrate redistribution to provide
additional evaluation of the initial test. Because redistribution would cause changes in
geochemical and contaminant concentrations simply by displacement, monitoring to
establish a new baseline is recommended within 30 days of substrate redistribution.
Semi-annual perfoIinance monitoring is recommended for at least 12 to 18 months to

ES-3
0221737490/6.doc



detennine whether substrate redistribution was effective In stimulating reductive
dechlorination.

Additions to the sampling protocol also are recommended. The addition of dissolved
hydrogen is recommended to further evaluate the TEAPs that are occurring across the
site. Select samples for VFA and PLFA analysis are recommended to detennine the
change and development of microbial communities and degradation processes that
contribute to reductive dechlorination. Finally, additional aquifer testing may be
beneficial to establish preferential flow paths within the treatment zone.
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SECTION 1

INTRODUCTION

This report provides results of a field-scale application for enhanced in-situ
bioremediation of chlorinated solvents via vegetable oil injection at Site N-6, Former
Naval Support Activity (NSA) Mid-South Northside, Millington, Tennessee. This report
was prepared for the Naval Facilities Engineering Command (NAVFAC) and NSA Mid­
South by the Parsons Corporation (parsons).

1.1 OBJECTIVES

This project is being conducted by NAVFAC in conjunction with Parsons and NSA
Mid-South to document the enhanced bioremediation ofchlorinated solvents dissolved in
groundwater by injecting an organic substrate (vegetable oil) into the subsurface below
the water table. Specifically, the objective of this field application is to determine if
vegetable oil injection is a viable treatment option for remediation of volatile organic
compounds (VOCs) in groundwater at Site N-6.

1.2 SCOPE OF WORK

Site-specific activities conducted at NSA Mid-South in support of the field feasibility
test included:

• Installation of 8 vegetable oil injection wells and 16 groundwater monitoring wells
using Rotasonic drilling technology;

• Baseline (i.e., pre-injection) sampling of grOlindwater at the newly-installed
injection and monitoring wells, and existing monitoring wells 007G15UF
(shallow) and 007G15LF (deep), in accordance with the Final Work Planfor Field
Application to. Enhance In-Situ Bioremediation of Chlorinated Solvents via
Vegetable Oil Injection at Site N-6, Former Naval Support Activity Mid-South,
Millington, Tennessee (parsons, 2000) and the Technical Protocol for Evaluating
Natural Attenuation of Chlorinated Solvents in Groundwater (United States
Environmental Protection Agency [USEPA], 1998);

• Pre-injection aquifer testing (hydraulic· conductivity) of four injection wells and
eight monitoring wells;

• Injection ofa total of6,115 gallons of refmed soybean oil;

• Post-injection aquifer testing (hydraulic conductivity) ofpreviously tested wells;

• Surveying of the newly installed injection and monitoring wells; and
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• Post-injection sampling of groundwater and vegetable oil at the system monitoring
and injection wells and existing monitoring wells 007G 15UF and 007G15LF in
November 2000, February 2001, August 2001, and January 2002.

• This report describes the activities performed for the field test and results of
process monitoring.

1.3 REPORT ORGANIZATION

This report consists of six sections, including this introduction, and three appendices.
Section 2 summarizes historical site characterization. Section 3 describes the field
system installation, substrate addition, and the procedures followed for data collection.
Section 4 discusses and evaluates the results of the vegetable oil injection. Secti~n 5
provides conclusions and recommendations, and Section 6 contains the references used in·
preparing this document. Appendix A contains analytical results and Appendix B .
contains field sampling data and forms. Appendix C contains plots of contaminant
concentrations and molar fractions over time for the system monitoring wells. .

1.4 SITE HISTORY

NSA Mid-South is located in Millington, Tennessee (Figure 1.1). Navy airfield
operations ceased in 1995, at which time the mission of this Navy facility changed from
Naval Air Station (NAS) Memphis to NSA Memphis... In 1998, the facility officially
became NSA Mid-South. As a result of the Base Closure and Realignment Act (BRAC)
of 1990, a portion of NSA Mid-South (the Northside) has been closed and was
transferred to the City of Millington in January 2000. The City of Millington now owns
and operates the Northside as a municipal airport.

To expedite the transfer of the Northside to the City ofMillington, the BRAC Cleanup
Team (BCT) designated the NSA Northside fluvial deposits groundwater as Area of
Concern A (AOC A). A Resource Conservation and Recovery Act (RCRA) Facility
Investigation (RFI) for Solid Waste Management Unit(SWMU) 7, the Building N-126
Plating Shop Dry Well, identified multiple areas in which groundwater was contaminated
with chlorinated solvents. One particular site near former Hanger N-6 is the focus of this
field application. The RFI was performed pursuant to the Navy's Installation Restoration·
Program (IRP) and the Hazardous and Solid Waste Amendments (HSWA) section of the
RCRA Permit (TNHW-094), issued to NSA Memphis in 1996 by the Tennessee
Department ofEnvironmerit and Conservation (TDEC).

Site N-6 is located in the Northside portion of NSA Mid-South, now City of
Millington property. Figure 1.2 shows the site features and potential sources of solvents.
The N..:6 Site is centered around a former aircraft hanger (former Building N-6), and
includes the surrounding flightline apron. The Building N~6 area was previously used for
maintenance of military aircraft. Suspected releases of solvents at the site include the
reported use of unspecified solvents as weed killer east of former Building N-6. Other
suspected sources of solvents include a small aircraft parts stripping and painting area
west of former Building N-6 and an underground waste tank present within former
Building N-6 (EnSafe, 2000a). Actual dates or quantities of contaminant releases are
unknown.

1-2
0221737490/6.doc



FEET

2000o

FIGURE 1.1

~
®

NSA Mid-South Site N-6
Millington, Tennessee

2000
~

SCALE

NAVAL SUPPORT ACTIVITY
MID-SOUTH LOCATION AND

TOPOGRAPHIC MAP

~, ),

(.

- - ~S7.-::~_~

~~

!

\
.~

,,<

/
:/

I

r
...

)

I:
L _

:11_
.~ '-?
.... )'~

f

">

,
I

1
I
I

.-/

----

:.

.---
~.

~

,.-/

A,.

~---.J,

~.--

e

e

e

PARSONS
Source: USGS, 1993. Denver, Colorado

73749Ob.cdr pasteup p1 aee 0300

1-3



200
I

FEET

o

\

200
I

"

SCALE

\

"

\

\ ,

LEGEND

UNDERGROUND STORAGE

OR WASTE TANK AREAS

- HAZARDOUS WASTE OR

DRUM STORAGE AREAS

- SUSPECTED RELEASE OF
SOLVENTS

~ - SPECULATED RELEASE
OF SOLVENTS

- STORM SEWER UNE

~--.

\
\

\ ,
o

A-4
HANGAR

SOLVENTS USED
/ AS WEED KILLER

MAG-41 DRUM
STORAGE AREA

(INACTIVE)

N-10 UNDERGROUND
WASTE TANK

(SWMU 21)

FORMER
BUILDING

~-6

/?,'

STUDENT AIRCRAFT
STRIPPING &. PAINTING

\

I I

r 0 ;;~
I /'

-. I _,/----- .'-~/

\
\

FIGURE 1.2

SITE N-6 FEATURES AND
POTENTIAL SOURCE AREAS

NSA Mid-South Site N-6
Millington, Tennessee

PARSONS
Source: EnSafe, Inc., 1998. Denver, Colorado

drIW\85'1V,Cdr pup lee 0300 1-4



Solvents reportedly used at NSA Mid-South include 1,I,I-tetrachlorethane (TCA) and
trichloroethene (TCE). Chemicals of concern (COCs) identified for Site N-6 include
TCE; the dichloroethene (DCE) isomers I,I-DCE, cis-I,2-DCE, and trans-I,2-DCE; 1,1­
dichloroethane (DCA); 1,2-DCA; and carbon tetrachloride (CT). The work under this
project focuses on the bioremediation of these chlorinated compounds.
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SECTION 2

SUMMARY OF mSTORICAL SITE CHARACTERIZATION

This section summarizes the results of site characterization conducted by NSA Mid­
South.

2.1 HISTORICAL SITE CHARACTERIZATION

Site-specific data were reviewed to evaluate groundwater flow and contaminant
transport and to detennine locations for installation of injection and groundwater
monitoring wells. Section 2.1 presents a synopsis of site characterization data made
available to Parsons. Section 2.2 presents an interpretation of the "data from the
standpoint of biodegradation of chlorinated ethenes, ethanes, and methanes present at the
site. Because chlorinated ethenes comprise the bulk of dissolved chlorinated solvents at
Site N-6, they are the focus of this discussion.

The following sections are based upon review and summary of data from the
following sources:

• RCRA Facility Investigation Report, Naval Support Activity Memphis, AOC A, .
Northside Fluvial Groundwater (EnSafe, 2000a);

• Aquifer Characterization Test Report, Area ofConcern A, Naval Support ActiVity
Mid-South, Millington, Tennessee (EnSafe, 2000b);

• RCRA Facility Investigation Report Addendum, Naval Support Activity Memphis,
AOC A, Northside Fluvial Groundwater (EnSafe, 2000<:);

• Hydrogeology and Groundwater Quality of Naval Support Activity Memphis,
Millington, Tennessee (Carmichael et al., 1997).

The reader is referred to these documents for a more detailed review of site-specific data.
Additional sources of site data are referenced within the text.

2.1.1 Geology

The stratigraphic units beneath Site N-6 iden tified for this and previous studies in
descending order are: Pleistocene age loess; Pleistocene to possibly Pliocene age fluvial
deposits; and upper units of the Claiborne Group, specifically the Cockfield and Cook
Mountain Fonnations of Eocene age. The Cockfield and Cook Mountain Fonnations
are overlying confining units to the Memphis Sand, which comprises the regional
Memphis aquifer. Alluvium is locally present beneath the alluvial plain of North Fork

2-1
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Creek and its tributaries (Figure 1.1), but is generally absentin the apron area (i.e., Site
N-6). Figure 2.1 shows the locations of hydrogeologic Cross Sections A-A' (Figure 2.2)
and B-B' (Figure 2.3) across Site N-6. The following lithologic descriptions and
stratigraphic relationships are summarized from the AOC A RFI (EnSafe, 2000a and
2000c).

Loess deposits underlying the Northside consist of silt, silty clay, and minor amounts
of sand and clay. Loess deposits range in thickness from 25 to 45 feet across the apron
area, and average approximately 35 feet thick at Site N-6. The color of the loess varies
from differing shades ofbrown, yellow, orange, red, and olive-gray. It is often mottled in
color and may contain trace amounts of organic matter. The loess typically becomes
stiffer, less moist, and contains a greater clay content with depth. In areas not covered by
the concrete apron, the loess yields water and is the shallowest water-bearing zone at
NSA Mid-South.

A relatively thin layer of reworked fluvial deposits is locally present between the loess
and underlying fluvial deposits. Where present, this transition zone consists of sandy silt
and silty and clayey fme- to medium-grained sand.

Fluvial deposits lie unconformably beneath the loess/fluvial deposits transition zone
and may be recognized by the uppermost presence of very fine grained sand. Previous
investigations at the site have divided the fluvial deposits into an upper sand-dominated
zone and a lower gravel-dominated zone (Cross Sections A-A' and B-B'). The upper
sand-dominated fluvial sediments consist ofvery-fine to coarse-grained sand, coarsening
downward in the sequence. These sands locally contain lenses of silt and/or clay, and the
sand may be finely micaceous. Scattered gravel also is present inter-fingered or
interbedded with the fluvial sands. Sand-dominated fluvial deposits are commonly light
brown to reddish-brown, and are locally mottled yellowish-gray to orange.

The lower gravel-dominated fluvial deposits are characterized by mixtures of poorly
to moderately sorted gravels (up to 3-inch diameter) and fine- to very coarse-grained
sand, in a generally coarsening downward sequence. The gravel and sand mixtures
contain inter-fingering fine- to coarse-grained sand stringers with some silt and clay. The
gravel-dominated fluvial deposits are generally dusky yellow to dark yellowish-orange
and yellowish-gray.·

The fluvial deposits beneath Site N-6 range from 35 feetto 64 feet thick, with the
thickest deposits directly beneath the former N-6 hanger (source area identified on Cross
Sections A-A' and B-B'). .

The Cockfield Formation lies unconformably below the fluvial deposits at depths of
80-100 feet below Site N-6 (Cross Sections A-A' and B-B'). The upper contact of the
Cockfield Formation is typically distinguished by a marked change from the overlying
gravel-dominated fluvial deposits to a heterogeneous mixture of sand, silt, clayey sand,
clay, and lignite. The uppermost part of the Cockfield Formation is generally comprised
of very fme- to fine-grained sand with interlaminations of silt and/or clay, and is
generally dusky brown to brownish-gray. .

2-2
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2.1.2 Hydrogeology

The water table beneath Site N-6 is generally located approximately 40 feet below
ground surface (bgs). The Northside fluvial groundwater flow pattern can be seen in
Figure 2.4, which illustrates upper and lower fluvial deposits groundwater flow across the
Northside AOC A for April 1996 (EnSafe, 2000a). The groundwater surface is generally
located at the top of the fluvial deposits, but also may be locally present within the loess
deposits at Site N-6. As shown, the local fl ow direction near Site N-6 is toward the
northwest with a horizontal gradient of approximately 0.004 foot per foot (ft/fl), based on
elevations from wells 007G12LF and 007G13LF. The fluvial deposits potentiometric
surface occurs within the loess deposits (Cross Sections A-A' and B-B'), indicating
confined or semi-confined conditions. Groundwater elevations for wells screened in the
upper and lower fluvial deposits indicate that groundwater flow for these horizons are
similar across the apron area. Groundwater elevation data from well pair 007G15UF/LF
indicate a vertical gradient of -0.013 ft/fl in a downward direction.

Aquifer characterization conducted by the United State Geological Survey (USGS) in
1995 indicated horizontal hydraulic conductivity of the fluvial deposits across the
Northside of 5.3 feet per day (ft/day) from an aquifer test; horizontal hydraulic
conductivity ranging from 10 to 38 ftlday by monitoring well specific capacity testing;
and horizontal hydraulic conductivity ranging from 0.004 to 1.98 ft/day using Hydrocone
testing within the upper fluvial deposits/loess transitional interval. Further aquifer

. characterization by EnSafe (2000b) using a short-term, specific-capacity test, a step­
drawdown test, and a longer-term constant-rate aquifer test yielded a hydraulic
conductivity for the fluvial deposits ranging from 44.6 ft/day to 683 ft/day, with a
geometric mean of 59.1 ft/day.

Given an estimated effective porosity of 27 percent, a hydraulic gradient of 0.004 ft/fl,
and a hydraulic conductivity of 53ft/day, EnSafe (2000a) calculated an advective
groundwater velocity of 30 feet per year (ft/yr) for an area incorporating Site N-6.
Similarly, a hydraulic conductivity of 59.1 ft/day can be used to calculate an advective
groundwater velocity of 320 ft/yr. Based on the observed variation in lithology and
hydrauiic conductivity within the fluvial deposits, groundwater velocities may range over
an order ofmagnitude or greater. This suggests the potential for preferential flowpaths.

2.2 NATURE AND EXTENT OF CONTAMINATION

Historical delineation of contaminants in soil and groundwater at Site N:'6 has
occurred over a number of sampling events involving· both permanent monitoring wells
and single-point sampling with direct-push techniques (DPT). The nature and .extent of
soil and groundwater contamination based on historical analytical results are discussed in
the following sections.

2.2.1 Soil Analytical Results

Soil samples were collected near the Site N-6 source area from a single borehole
(007SMWI5) drilled for monitoring well location 007G15LFfUF (Figure 2.1). No
constituent in any soil sample from this location exceeded soil screening levels (SSLs)
for contaminant transport from soil to groundwater, or residential soil. risk-based
concentrations (RBCs) established for AOC A (EnSafe, 2000a). This soil borehole
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location is within the footprint of fonner Hanger N-6, and may not be optimally located
to characterize source-area soils. Suspected source. areas at Site N-6 include a fonner
grassy area stonnwater drain to the east of fonner Hanger N-6 and a fonner subsurface
waste tank located below grade and within the footprint of the fonner hanger (Figure
1.2). '

2.2.2 Groundwater Quality

Eight pennanent monitoring wells (007GI2LF, 007G13LF, 007GI4LF,007GI5LF,
007G15UF, 007G24MF, 007G25MF, and 007G26MF), and 37 single-point samples from
19 temporary OPT borehole locations have been sampled from 1994 to 1998 as part of
the RFI and long-term monitoring (LTM) at Site N-6. Historical analytical results for
VOCs in groundwater are summarized in Table 2.1.

Table 2.1 indicates that TCE, l,l-OCE, 1,2-0CA, and CT have been detected
consistently over time in samples from wells 007Gl5UF and 007G15LF. The
degradation products 1,2-0CE and chlorofonn also have been detected in site
groundwater, although at lower concentrations that the potential source or parent
chlorinated compounds. Historically maximum concentrations of TCE ranged up to
1,160 micrograms per liter (Jlg/L) at a depth of 60 feet at OPT location 7-69, located just
to the east of the fonner hanger.

The maximum concentrations of 1,2-DCE (29.2 JlgIL), CT (199 Jlg/L), and
chlorofonn (180 JlgIL) also were detected at the same depth interval at OPT location 7­
69. The maximum concentrations of l,l-OCE (380D [diluted] Jlg/L), l,l-OCA (67
JlgIL), and benzene (6.6 JlgIL) were detected in well 007Gl5UF in April 1997. Other
VOC compounds detected at Site N-6 include tetrachloroethene (PCE), 1,2-DCA,
bromochloromethane, dichlorofluoromethane, and acetone. Semi-volatile organic
compounds (SVOCs) detected were bis(2-ethylhexyl)phthalate (BEHP) and total
petroleum hydrocarbons - diesel range organics (TPH-DRO). The limited presence of
benzene and TPH-DRO indicates some release of fuel hydrocarbons in addition to
chlorinated solvents.

Maximum historical concentrations of TCE from 1994 to 1998· at each sampling
location for fluvial deposits groundwater are contoured on Figure 2.5. The maximum
identified concentrations of TCE are in groundwater at the eastern end of fonner Hanger.
N-6; coinciding with a former grassy area where solvents reportedly were spread to kill
weeds (Figures 1.2 and 2.5). Based on these data, the TCE plume extended
approximately 900 feet downgradient towards the .north-northwest in the general
direction ofgroundwater flow (Figures 2.4 and 2.5).

Figures 2.6 and 2.7 show the vertical profiles of TCE in groundwater along Cross
Sections A-A' and B-B' (see Figure 2.1 for cross section locations). While TCE is
present from the potentiometric surface to the base of the fluvial deposits, the maximum
TCE concentrations are inferred to occur withiri the middle to lower portions of the
aquifer. However, the vertical contaminant profile cannot be demonstrated conclusively
because of a lack of groundwater sampling points in the upper fluvial deposits
downgradient from the source area (Figure 2.6).
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• TABLE 2.1
SUMMARY OF HISTORIC VOLATILE ORGANIC COMPOUND DETECTIONS IN GROUNDWATER

NSA MID-SOUTH SITE N-6

MILLINGTON, TENNESSEE

1,1,1- Carbon Bromochloro Oichlorofuoro Semi-Volatiles

Sample Stratigraphic PCEaI TCEaI 1,2-0CEaI 1,1-0CE TCAai 1,1-0CAai 1,2-0CA Tetrachloride Chloroform -methane -methane Acetone Benzene BEHpai TPH-OROai

Location Intervalbl Oate (llgIL)c1 (1lg!L) (1lg!L) (1lg!L) (1lg!L) (llglL) (1lg!L) (1lg!L) (1lg!L) (1lg!L) (1lg!L) ,(llglL) (1lg!L) (1lg!L) (1lg!L)

PERMANENT MONITORING WELLS

007G12LF LF Mar-96 NOd! NO NO NO NO NO NO NO NO NO NO NO NO NO NO

Aug-96 NO NO NO NO NO NO NO NO NO NO NO NO NO NAeJ NA
May-97 NO NO NO NO NO NO NO NO NO NO NO I NO NO NA NA
Nov-97 NO NO NO NO NO NO NO NO NO NO NO i NO NO NA NA
Aug-98 NO NO NO NO NO NO NO NO NO NO NO : NO NO NA NA
Nov-98 NO NO NO NO NO NO NO NO NO NO NO NO NO NA NA

007G13LF LF Mar-96 NO NO NO ND NO NO NO NO NO NO NO , NO NO 2.ol NO
Apr-97 NO NO NO NO NO NO NO NO NO NO NO : NO NO NA NA

. N.oy-97 NO NO NO NO NO NO NO NO NO NO NO NO NO NA NA
007G14LF LF Mar-96 NO NO NO NO NO NO NO ,NO NO NO NO NO NO 8.01 NO

Aug-96 NO NO NO NO NO NO NO NO NO NO NO NO ND NA NA
Nov-9.7, NO NO NO NO NO NO NO NO NO ·NO NO · NO NO NA NA

007G15UF UF Mar-96 NO 840 201*g! 280 NO 481 NO 201 70 NO NO NO 7.01 1.01 160
Aug-96 NO 800 221* 290 NO 431 NO 191 63 NO NO NO 6.01 NA NA
Apr-97 NO 6000 20* 3800 NO 67 NO 14 44 NO NO : NO 6.6 NA NA
Nov-97 0.801 5800 18* 320 NO 51 NO 9.8 30 NO NO I 93 4.61 NA NA
Aug-98 0.58~ 5800 19* 3200 NO 64 NO 4.31 17 NO NO i NO 4.61 NA NA

007G15LF LF Mar-96 NO NO NO NO NO NO NO 20 51 NO NO ; NO NO 14 110
Aug-96 NO 13 NO 6.01 NO 21 NO 26 10 NO NO : NO NO NA NA
Apr-97 NO 12 NO 6.3 NO NO NO 27 7.4 NO NO · NO NO NA NA
Nov-97 1.11 12 NO NO NO NO NO 2.81 2.71 NO NO NO NO NA NA
Aug-98 NO 6.5 NO 3.91 NO NO NO 15 5.6 NO NO ND NO NA NA

007G24MF MF Aug-98 NO ND NO NO NO NO NO NO NO NO NO NO NO NA NA
Nov-98 NO NO NO NO NO NO NO NO NO NO NO · NO NO NA NA

007G25MF MF Aug-98 NO 18 NO 2.91 NO NO NO NO 2.01 NO NO NO NO . NA NA
Nov-98 NO 131 NO 2.01 NO NO NO NO NO NO NO NO NO NA NA

007G26MF MF Aug-98 NO 1.81 NO NO NO NO NO NO NO NO NO NO NO NA NA
Nov-98 NO 4.01 NO NO NO NO NO NO NO NO NO NO NO NA NA

007G49LF UF (58') lun-99 NO 2.01 NO NO NO NO NO NO NO NO NO NO NO NA NA
MF (63') lun-99 NO 2.01 NO NO NO NO NO NO NO NO NO 8.01 NO NA NA
MF (68') lun-99 NO 2.01 NO NO NO NO NO NO NO NO NO NO NO NA NA
MF (73') lun-99 NO NO NO NO NO NO NO NO NO NO NO 6.01 NO NA NA
LF (78') lun-99 NO NO NO NO NO NO NO NO NO NO NO · NO NO NA NA
LF (83') lun-99 NO NO NO NO NO NO NO NO NO NO NO NO NO NA NA
LF (88') lun-99 NO NO NO NO NO NO NO NO NO NO NO NO NO NA NA
LF (93') lun-99 NO. NO NO NO NO NO NO NO NO NO NO NO NO NA NA

S:\ES\WP\PROJECTS\737490\7.xls\Table 2.1 2-9



TABLE 2.1 (Continued)
SUMMARY OF HISTORIC VOLATILE ORGANIC COMPOUND DETECTIONS IN GROUNDWATER

NSA MID-SOUTH SITEN-6

MILLINGTON, TENNESSEE

1,1,1- Carbon Bromochloro Dichlorofuoro Semi-Volatiles

Sample Stratigraphic PCEaJ TCEaJ 1,2-DCEaJ 1,I-DCE TCA aJ 1,I-DCAaJ
. • 1,2-DCA Tetrachloride Chloroform -methane -methane -Acetone Benzene BEHpa' TPH-DROa'

Location Intervalhl Date (llglL)c1 (1lg!L) (1lg!L) (llglL) (llglL) (llglL) (llglL) (llglL) (llglL) (llglL) . (llglL) .(llglL) (llg/L ) (llg/L ) (llg/L )

TEMPORARY MONITORING POINTS
7-34 UF (45') Nov-95 ND ND ND ND ND ND ND ND ND ND ND ND ND NA NA
7-35 UF (49') Nov-95 ND 117 9.9 80 ND ND 44 10 ND 32 ND ND ND NA NA
7-36 MF (58') Nov-95 ND ND 28 ND ND ND ND ND NO NO 6.1 ND NO NA NA
7-37 MF (60') Nov-95 NO ND NO ND ND ND ND ND ND ND ND .; ND ND NA NA
7-49 LF (34') Nov-95 NO 8.1 ND ND NO NO ND ND ND NO ND ND NO NA NA
7-50 MF (61') Nov-95 NO NO ND ND ND NO NO ND ND ND ND ND NO NA NA
7~51 UF (54') Nov-95 NO ND ND NO ND NO ND ND NO ND NO ND NO NA NA
7-52 UF (52') Nov-95 ND ND NO ND ND ND NO ND NO ND ND ND NO NA NA
7-53 MF (64') Feb-96 ND ND ND ND ND ND NO ND ND ND ND ND NO NA NA
7-54 MF (58') Feb-96 NO NO NO ND NO ND ND NO NO ND ND 1 NO NO NA NA
7-68 UF (48') Feb-97 NO 2.6 ND 3.2 ND 1.9 NO ND NO ND ND 200 ND NA NA

UF (53') Feb-97 NO 3.7 ND 5.1 ND 2.7 NO ND NO ND ND I 511 NO NA NA
MF (58') Feb-97 ND 1.6J ND 4.3 ND 2.4 NO ND NO NO ND 1380 NO NA NA
MF (64') Feb-97 ND ND ND 2.0J ND ND ND 17 28 ND ND 562 ND NA NA
MF (69') Feb-97 ND 1.2J ND 2.3J ND ND ND 23 22 ND ND ND ND NA NA
LF (73') Feb-97 ND 8.2 5.6 ND ND NO NO 15 23 ND ND 1 ND ND NA NA
LF (78') Feb-97 ND 6.4 5.1 NO ND NO NO 6.5 8.1 NO ND ND NO NA NA
LF (83') Feb-97 NO 1.3J ND ND ND ND ND 1.3J 4.11 ND ND 594 NO NA NA
LF (88') Feb-97 NO ND ND ND ND ND ND 1.4J 3.9J ND ND ND NO NA NA

7-69 MF (60') Feb-97 NO 1160 29 183 ND 37 NO 199 180 ND ND ND 5.1 NA NA
LF (90') Feb-97 NO 1.6J ND ND ND ND NO ND NO ND NO NO NO NA NA

7-70 UF (46') Feb-97 ND 17 NO 11 ND 3.2J ND ND 1.9J ND ND NO NO NA NA
MF (68') Feb-97 ND 190 ND 4.3J ND ND ND ND 47 ND ND ND NO NA NA
LF (88') Feb-97 ND 39 ND 1.0J ND ND NO 3.5J 11 ND ND NO ND NA NA

7-71 UF (46') Feb-97 NO NO ND ND ND 1.7J NO ND ND ND NO 1020 NO NA NA
MF (68') Feb-97 ND 422 NO 2.7 ND ND ND 121 61 NO ND ND NO NA NA
LF (88') Feb-97 NO 14 NO 2.6 ND NO NO 34 16 ND ND ND NO NA NA

7-72 UF (46') Feb-97 NO 16 ND 8.7 ND 4.1 NO ND NO ND ND ND NO NA NA
MF (68') Feb-97 NO 122 ND 1.6J ND ND ND 10 31 ND ND ND NO NA NA
LF (90') Feb-97 NO 8.7 ND 2.11 ND NO ND 29 21 NO NO 197 NO NA NA

7-73 MF (68') Feb-97. ND 15 ND ND ND ND ND NO 2.11 NO ND 164 NO NA NA
LF (90') Feb-97 NO ND NO ND ND ND NO ND NO NO ND 44J NO NA NA

7-74 MF (68') Feb-97 NO 47 ND 1.4J ND NO ND ND 4.3J ND ND ND NO NA NA
LF (91') Feb-97 NO 1.2J ND ND ND NO ND ND ND NO ND 33J NO NA NA

7-79 MF (67') Feb-97 ND 61 ND 10 ND 3.5J NO ND 7.2 NO NO ND NO NA NA
7-80 MF (66') Feb-97 NO 26 ND 14.2 ND ND ND ND 3.3J ND ND ND NO NA NA

LF (87') Feb-97 ND ND ND ND ND ND ND ND ND ND ND ND ND NA NA

at PCE =tetrachloroethene; TCE = trichloroethene; DCE =dichloroethene; TCA =trichloroethane; DCA = dichloroethane; BEHP =bis(2-ethylhexyl)phthalate; TPH-DRO = total petroleum hydrocarbons - diesel rilnge organics.

hI UF = upper fluvial deposits; MF = middle fluvial deposits; LF = lower fluvial deposits.

c1 1lg!L = micrograms per liter. fl J = estimated concantration.

dI NO = not detected. g! * =total cis - and trans -1 ,2-DCE.
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2.3 GROUNDWATER USE AND POTENTIAL RECEPTORS'

Fluvial deposits groundwater is not used for beneficial use at fonner NSA Mid-South
Northside. The nearest potential receptor on the Northside is public supply well PW-NI,
located approximately 450 feet southwest of the Building N-126 dry well (approximately
1,500 feet cross gradient from Site N-6). PW-NI is screened in the Memphis Aquifer
and hydraulically separated from the shallower fluvial aquifer by the upper Claiborne
confining unit (EnSafe, 2000a). This well has been placed on emergency standby as a
precautionary measure since 1994.

Points ofpotential exposure within the fluvial deposits groundwater consist of shallow
private domestic wells outside the Northside (City of Millington) property. The nearest .
domestic supply well screened in the fluvial deposits is approximately 6,000 feet north­
northwest of the apron area and is inactive (EnSafe, 2000a).

Because contaminated groundwater at Site N-6 has the potential to migrate off the
Northside property, theobjective of this field application is todetennine if vegetable oil
injection is a viable treatment option for chlorinated solvents in groundwater at Site N-6.
The downgradient property boundary is located approximately 4,000 feet northwest from
the Site N-6 source area (Figure 1.1).

2-14
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SECTION 3

FIELD TEST IMPLEMENTATION

Site-specific actlVltles conducted at Site N-6 III support of the enhanced
bioremediation field application included:

Installation Of 8 vegetable oil injection wells and 16 groundwater monitoring wells
using Rotasonic drilling technology;

• Baseline (i.e., pre-injection) sampling of groundwater at the newly-installed
injection and monitoring wells, and existing monitoring wells 007G l5UF
(shallow) and 007G15LF (deep), in accordance with the Final Work Planfor Field
Application to Enhance In-Situ Bioremediation of Chlorinated Solvents via
Vegetable Oil Injection at Site N-6, Former Naval Support Activity Mid-South,
Millington, Tennessee (Parsons, 2000) and the Technical Protocol for Evaluating
Natural Attenuation ofChlorinated Solvents in Groundwater (USEPA, 1998);

• Pre-injection aquifer testing (hydraulic conductivity) of four injection wells and
eight monitoring wells;

• Plumbing of the pilot-scale system and injection of a total of 6,115 gallons of
refined soybean oil;

• Injection of bromide (aqueous phase) in order to detennine zones of influence;

• Post-injection aquifer testing (hydraulic conductivity) of the previously tested
wells;

• Surveying of the newly-installed injection and monitoring wells; and

• Post-injection sampling of groundwater and vegetable oil at the system monitoring
and injection wells and existing monitoring wells 007G 15UF and 007G 15LF in
November 2000, February 2001, August 2001, and January 2002.

3.1 SYSTEM INSTALLAnON

Initial field activities perfonned during July and August 2000 are summarized in
Table 3.1. The following sections provide a description of these activities as well as
perfonnance monitoring activities completed through January 2002.

3-1
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TABLE 3.1
SUMMARY OF INITIAL SITE ACTIVITIES

NSA MID-SOUTH SITE N-6
MILLINGTON, TENNESSEE

VOCs to include aromatic Wld chlorinated aliphatic hydrocarbons.

'" Well head WlalySCS include dissolved oxygen, oxidation-reduction potential, pH, temperature, Wld conductivity.

" Mobile lab WlalySCS include chloride, carbon dioxide, alkalinity, ammonia, sulfate, ferrous iron, sulfate, hydrogen sulfide, Wld mWlgWlCSC.

Soil Analyses Oil Analyses Groundwater Analyses
Monitoring Slug Water Total Methane, Nitrate + Total Organic

Well Test Leyel VOCsol Organic Carbon VOCs VOCs Ethane, Nitrite Bromide Carbon Well Head Mobile Lab

Location Installation Analysis Measurement SW8260B (SW9060) SW8260B SW8260B Ethene (E300.1) (E320.l) (SW9060M) Analysesbl AnalysesrJ

Monitorin2 Wells
PES-MW-ID x x x I I I I I I

PES-MW-IS x x x I I I I I I

PES-MW-2D x x . I I I I I I I

PES-MW-2S x x I I I I I I I

PES-MW-3D x x I I I I I I I

PES-MW-3S x x I I I I I I 1 I

PES-MW-4D x x I I I I I I

PES-MW-4S x x I I I I I I

PES-MW-5D x x I I I I I I

PES-MW-5S x x I I I I I I

PES-MW-6D x x I I I I I I

PES-MW-6S x x I I I I I I

PES-MW-7D x x I I I I I I I

PES-MW-7S x x I I I I I I I

PES-MW-8D x x x I I 1 I I I I

PES-MW-8S x x x I I I I I 1 1

007GL15UF x I 1 I 1 I

007GLl5LF x I I I 1 I

Injection Wells
PES-INJ-1D x x 2 1 1 1 I 1 I
PES-1NJ-1S x x I I I I I I
PES-1NJ-2D x x X 2 I I I I 1 1 I
PES-1NJ-2S x x X I I I I I I 1
PES-INJ-3D x x x 2 1 I I I I I I
PES-INJ-3S x x X I I I I I I I
PES-1NJ-4D x x 2 I I I I I I
PES-INJ-4S x x I I I I I I

SUBTOTALS 8 8 4 0 26 26 26 10 22 26 26

QAlQC
Duplicates I 3 3 3 I 3 3

MSIMSD I 2

Trip Blanks 3

Rinseates I
TASK TOTAL: 10 4 0 35 29 29 11 25 26 29

.-
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3.1.1 Injection Point and Groundwater Sampling Locations

Locations for the 8 injection wells and 16 groundwater monitoring wells are shown on
Figure 3.1. These locations were detennined from a review of available site data, with
the injection wells located to provide optimal vegetable oil distribution in the portion of
the plume with the highest contaminant concentrations (i.e., greater than 1,000 ~lg/L

TCE).

The four injection well pairs were installed approximately 15 feet apart, across the
area with the highest groundwater TCE concentration (l, 160 Jlg/L at DPT location 7-69).
The vertical layout of the injection wells is shown in Figure 3.2. It was anticipated
during system design that the radius of influence of the injected vegetable oil would be
up to approximately 5 to 10 feet (horizontally) based upon historic hydraulic data and
proposed oil injection volumes.

Monitoring well pairs were installed at distances of 10, 20, 30, 50 and 100 feet
downgradient from the injection wells.· Monitoring well locations were spaced to
monitor the groundwater system downgradient from the injection zone over a period of
18 months, based on groundwater advective velocities ranging from 30 to 320 ft/yr
(Section 2.2). One upgradient well pair (PES~MW1S and D) was installed to monitor
background groundwater geochemistry and aqueous phase contaminant concentrations.

3.1.2 Injection and Groundwater Monitoring Well Installation

Newly installed monitoring and injection wells were installed with a Rotosonic
drilling rig subcontracted from Alliance Environmental Incorporated. Injection. and
monitoring wells were installed in July 2000. Construction details are included in
Appendix B.l, and are summarized in Table 3.2. Injection and monitoring well screens
were constructed of 10 feet of flush-threaded, Schedule 40, 2-inch inside-diameter (ID),
polyvinyl chloride (PVC) with 0.02-inch factory-slotted openings. Injection screens
installed in the upper fluvial deposits were placed at least 2 to 3 feet below the water
table to avoid short circuiting of injected vegetable oil to the vadose zone. Monitoring
well screens were placed at similar depths as the injection screens. All injection and
monitoring wells were sealed with· bentonite and grouted to the surface with a
cementlbentonite grout. Each injection and groundwater monitoring well wascoinpleted
slightly below grade to protect each well from potential damage. Flush-mounted
protective casings were used to protect the monitoring and injection wells.

3.1.3 Soil Sampling

During drilling activities, continuous soil cores were collected from ground surface to
total depth in order to identify the depths of significant stratigraphic contacts or other soil
properties. Boring logs prepared during drilling by the field geologist are presented in
Appendix 8.2. A portion of soil sample was used to measure the total concentration of
ionizable VOCs in the soil headspace using a photo-ionization detector (PID). If
headspace readings significantly above background readings were obtained, indicating
the presence of contamination, then the associated soil sample was submitted to a
laboratory for analysis of VOCs using the method specified in Table 3.3. Soil samples
for total organic carbon (TOC) analysis also were collected from select fluvial deposits
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TABLE 3.2
WELL CONSTRUCTION SUMMARY

NSA MID-SOUTH SITE N-6

MILLINGTON, TENNESSEE

Top of Casing Screened Well

Well Installation Northing Easting Elevation Interval Diameter Stratigraphic

Identification Date (State Plane) (State Plane) (feet amsl)a1 (feet bgs)bI (inches) Intervald

Injection Wells

PES-INJ-lS 19-Jul-00 392214.45 815028.46 293.44 55.0 - 65.0 2.0 Upper-Fluvial

PES-INJ-lD 19-Jul-00 392214.45 815028.46 293.44 75.0 - 85.0 2.0 Lower-Fluvial

PES-INJ-2S 20-Jul-00 392219.89 815042.45 293.20 44.8 - 54.8 2.0 Upper-Fluvial

PES-INJ-2D 20-Jul-00 392219.89 815042.45 293.21 65.0 -75.0 2.0 Lower-Fluvial

PES-INJ-3S 23-Jul-00 392224.65 815056.27 293.09 55.0 - 65.0 2.0 Upper-Fluvial

PES-INJ-3D 23-Jul-00 392224.65 815056.27 293.12 75.0 - 85.0 2.0 Lower-Fluvial

PES-INJ-4S 23-Jul-00 392230.14 815070.41 293.44 45.4 - 55.4 2.0 Upper-Fluvial

PES-INJ-4D 23-Jul-00 392230.14 815070.41 293.40 65.0 -75.0 2.0 Lower-Fluvial

Monitoring Wells

PES-MW-IS 18-Jul-00 392115.58 815062.15 293.37 45.3 - 55.3 2.0 Upper-Fluvial

PES-MW-lD 18-Jul-00 392115.58 815062.15 293.33 70.0 - 80.0 2.0 Lower-Fluvial·

PES-MW-2S l-Aug-OO 392229.39 815038.32 293.38 55.0 - 65.0 2.0 Upper-Fluvial

PES-MW-2D l-Aug-OO 392229.39 815038.32 293.32 75.0 - 85.0 2.0 Lower-Fluvial

PES-MW-3S 24-Jul-00 392235.18 815052.39 293.39 45.0 - 55.0 2.0 Upper-Fluvial

PES-MW-3D 24-Jul-00 392235.18 815052.39 293.40 65.0 - 75.0 2.0 Lower-Fluvial

PES-MW-4S· 21-Jul-'00 392241.32 815036.00 293.34 55.0 - 65.0 2.0 Upper"Fluvial

PES-MW-4D 21-Jul-00 392241.32 815036.00 293.34 75.0 - 85.0 2.0 Lower-Fluvial

PES-MW-5S 20-Jul-00 392250.05 815029.07 293.27 45.4 - 55.4 2.0 Upper-Fluvial

PES-MW-5D 20-Jul-00 392250.05 815029.07 293.27 65.0 -75.0 2.0 Lower-Fluvial

. PES-MW-6S 22-Jul-00 392251.69 . 815045.97 293.28 55.0 - 65.0 2.0 Upper-Fluvial

PES-MW-6D 22-Jul-00 392251.69- 815045.97 293.31 75.0 - 85.0 2.0 Lower-Fluvial

PES-MW-7S 21-Jul-00 392273.12 815033.08 293.10 45.0 - 55.0 2.0 Upper-Fluvial

PES-MW-7D 21-Jul-00 392273.12 815033.08 293.08 65.0 -75.0 2.0 Lower-Fluvial

PES-MW-8S 22-Jul-00 392321.46 815011.22 292.94 55.0 - 65.0 2.0 Upper-Fluvial

PES-MW-8D 22-Jul-00 392321.46 815011.22 292.94 75.3 - 85.3 2.0 Lower-Fluvial

007G15UF 19-Mar-96 392229.59 814956.53 292.91 40.0 - 50.0 2.0 Upper-Fluvial

007G15LF 19-Mar-96 392221.04 814961.17 293.36 90.0 - 100.0 2.0 Lower-Fluvial

aI feet amsl indicates elevation in feet above mean sea level.
bI feet bgs indicates depth in feet below ground surface.

d Upper fluvial interval is defined as 40 to 65 feet bgs, and lower fluvial interval is defined as 65 to 90 feet bgs.
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TABLE 3.3
ANALYTICAL PROTOCOLS FOR SOIL,VEGETABLE OIL,

AND GROUNDWATER SAMPLES
NSA MID-SOUTH SITE N-6

MILLINGTON, TENNESSEE

MATRIX
Analyte·

WATER

Redox Potential
Dissolved Oxygen

. pH

Specific Conductance
Temperature

Ferrous Iron
Manganese
Hydrogen Sulfide
Sulfate

Alkalinity (Carbonate [C03-
2

]

and Bicarbonate [HC03-
1n

Chloride
Carbon Dioxide

Nitrate + Nitrite
[as Nitrogen (N)]

Bromide

Methane, Ethane, Ethene

Total Organic Carbon

VOCsbl

SOIL

Total Organic Carbon
VOCs

VEGETABLE OIL
VOCs

METHOD

Direct-reading meter
Direct-reading meter
Direct-reading meter
Direct-reading meter
Direct-reading meter

Colorimetric, Hach Method 8146 (or similar)
Colorimetric, Hach Method 8034 (or similar)
Colorimetric, Hach Method 8131 (or similar)
Colorimetric, Hach Method 8051 (or similar)

Titrimetric, Hach Method 8221 (or similar)

Titrimetric, Hach Kit 8P (or similar)
Titrimetric, CHEMetrics Method 4500 (or similar)

E300.1

E320.1

AM-18a!

Walkley-Blacka!

SW8260B

Walkley-Blacka!
SW8260B

SW8260B

FIELD (F) OR

ANALYTICAL

LABORATORY (L)

F
F
F
F
F

F
F
F
F

F

F
F

L

L

L

L

L

L
L

L

a! Microseeps Inc., standard operating procedure.

bl VOCs = volatile organic compounds.
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•

intervals from locations PES-MW1 and PES-MW8 in order to quantify concentrations of
organic carbon in the subsurface soil at Site N-6 prior to vegetable:: oil injection.

3.2 MEASUREMENT OF BASELINE GEOCHEMICAL CONDITIONS AND
CONTAMINANT PROFILES

After installation and development of the injection wells and groundwater monitoring
wells, groundwater samples were collected to characterize initial site-specific
geochemical and contaminant conditions in accordance with the Technical Protocol for
Evaluating Natural Attenuation ofChlorinated Solvents in Groundwater (USEPA, 1998).
Groundwater samples were analyzed for chlorinated solvents and their degradation
products, dissolved oxygen (DO), nitrate, ferrous iron [Fe(II)], manganese [Mn(Il)],
sulfate, hydrogen sulfide, carbon dioxide, methane, ethane, ethene, oxidation-reduction
potential (ORP), alkalinity, pH, temperature, specific conductance, TOe, bromide, and
chloride. Pre-injection baseline groundwater samples were collected in July and August
2000 and shipped to Microseeps, Inc., of Pittsburgh, Pennsylvania for analysis. Baseline
groundwater samples were analyzed in the field and by Microseeps, Inc. following
analytical protocols summarized in Table 3.3.

3.3 AQUIFER TESTING

Aquifer testing (rising head slug tests) were conducted before oil injection and after
oil injection on selected injection and monitoring wells to estimate the hydraulic
conductivity of unconsolidated deposits at Site N-6, and to estimate the impact of oil
injection on the hydraulic conductivity of aquifer materials in close proximity to the
injection wells. Aquifer test calculations are included in Appendix B.3.

3.4 SUBSTRATE ADDITION

After baseline geochemical and contaminant sampling and pre-mJection aquifer
testing were completed, approximately 6,100 gallon'sof edible (i.e., food-grade) soybean
oil was injected into eight injection wells. A summary of the injection event, including
volumes of oil and water, injection pressures, and injection flow rates is presented in
Table 3.4. The soybean oil was injected under pressure directly into each injection well
using an ARO air diaphragm pump. As soybean oil was injected into each injection well,
the total volume of oil injected was monitored using a Teflon®-coated inline flow meter.

Injection pressures at wells PES-INJ2S, PES-INJ-2D, and PES-INJ4S exceeded the
capacity of the injection system, resulting in lower volumes of oil injected for these
wells. After the soybean oil was injected into each well, a water push consisting of
approximately 100 gallons of water was injected in order to increase the horizontal
distribution of oil into the aquifer matrix in the vicinity of each injection well screen.
Sodium bromide was added as an aqueous phase tracer to the water push at a
concentration of approximately 500 milligrams per liter (mglL). The tracer was added in
order to track movement of water that was injected during the injection event, which is
anticipated to be an approximate indicator of the area of influence of the treatment zone.
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TABLE 3.4
VEGETABLE OIL INJECTION SUMMARY

NSA MID-SOUTH SITE N-6
MILLINGTON, TENNESSEE

Screened Water Total Screened Radius of Oil Injection Oil Injection Water Push Water Push

Interval Oil Push Volume Percent Length Influencebl Pressure Flow Rate Pressure Flow Rate

Well (feet bgs)a1 (l!allons) (l!allons) (l!allons) Oil (feet) (feet) (psi)cJ (gpm)d/ (psi) (gpm)

INJECTION WELLS
PES-INJlS 55.0 - 65.0 1000 100 1100 90.9 10 4.2 35 3.7 - 3.9 30 - 35 5.1
PES-INJID 75.0 - 85.0 665 100 765 86.9 10 3.5 35 3.9 - 4.9 30 - 38 5.5
PES-INJ2S 44.8 - 54.8 500 100 600 83.3 10 3.1 28 - 40+ 4.2 - 6.1 28 - 30 8.5
PES-INJ2D 65.0 - 75.0 450 90 540 83.3 10 2.9 40+ 1.6 - 2.5 40+ 2.1
PES-INJ3S 55.0 - 65.0 1000 100 1100 90.9 10 4.2 32 - 35 4.3 - 4.8 38 - 40 5.3
PES-INJ3D 75.0 - 85.0 1000 100 1100 90.9 10 4.2 25 - 35 5.6 - 6.5· 18 - 35 8.8
PES-INJ4S 45.4 - 55.4 500 100 600 83.3 10 3.1 38 - 40 2.3 - 3.2 15 - 30 6.5
PES-INJ4D 65.0 - 75.0 1000 100 1100 90.9 10 4.2 35 - 38 3.1 - 3.4 40 4.3

AVERAGES: 764 99 863 87.6 3.6
TOTALS: 6115 790 6905

a/ feet bgs = feet below ground surface.

bl Assumes an effective porosity of27 percent.

cI psi = pounds per square inch.

d/ gpm = gallons per minute.
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3.5 PROCESS MONITORING

In order to monitor system performance over time, Parsons sampled newly-installed
monitoring wells, select injection wells, and existing monitoring wells 007G l5LF and
007G5UF at 3, 6, 12, and 18 months after injection. During the 18-month process
monitoring event (January 2002), additional groundwater sample aliquots were collected
at select wells and sent to Microbial Insights, Inc. for volatile fatty acid (VFA),
phospholipid fatty acid (PLFA), and denaturing gradient gel electrophoresis (DGGE)
analyses. These analyses were performed to provide a quantitative way to assess viable
biomass, microbial community structure, metabolic activity, and provide qualitative
information about the prominent microorganisms present in the subsurface at Site N-6.
A summary of the Phase II process monitoring activities is shown in Table 3.5.
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TABLE 3.5
SUMMARY OF PERFORMANCE MONITORING ACTIVITIES

NSA MID-SOUTH SITE N-6
MILLINGTON, TENNESSEE

VOCs to include aromatic and chlorinated aliphatic hydrocarbons.

... Well head analyses include dissolved oxygen, oxidation-reduction potential, pH, temperature, and conductivity.

" Mobile lab analyses include chloride, carbon dioxide, alkalinity, sulfate, ferrous iron, hydrogen sulfide, and manganese.

Oil Analyses Groundwater Analyses
Water Methane, Nitrate + Total Organic

Level VOCsal VOCs Ethane, Nitrite Bromide Carbon Well Head Mobile Lab

Location Measurement SW8260B SW8260B Ethene (E300.1) (E320.1) (SW9060M) Analysesbl AnalysesC"J

Monitoring Wells
PES-MW-ID X 1 1 1 I I

PES-MW-IS X 1 1 I 1 1

PES-MW-2D X 1 1 1 I 1 I 1

PES-MW-2S X 1 1 I 1 I I I

PES-MW-3D X 1 1 I I I I I

PES-MW-3S X I I 1 1 I I I

PES-MW-4D X I I 1 1 I I 1

PES-MW-4S X I I 1 I 1 I 1

PES-MW-SD X 1 I I I 1 1 1

PES-MW-SS X 1 1 I I I I I

PES-MW-6D X 1 I 1 1 I I 1

PES-MW-6S X I 1 I I 1 I 1

PES-MW-7D X I 1 I 1 1 I 1

PES-MW-7S X 1 1 I 1 1 I I

PES-MW-8D X 1 1 I I 1 I I

PES-MW-8S X 1 1 1 1 1 I 1

007GLlSUF X 1 1 I I 1

007GLlSLF X 1 1 1 I 1

Injection Wells
PES-INJ-ID X I I 1 I 1 1 1

PES-INJ-IS X 1 I 1 1 1 I I

PES-INJ-2D X 2 1 I 1 I I I 1

PES-INJ-2S X 2 I 1 1 I I 1 1

PES-INJ-3D X 2 I I I J 1 I 1

PES-INJ-3S X 2 1 I I 1 1 1 1

PES-INJ-4D X 1 I 1 I 1 I I

PES-INJ-4S X 1 I 1 I 1 1 I

SUBTOTALS 8 26 26 26 22 22 26 26

QAlQC
Duplicates I 3 3 3 3 3 3

MS/MSD I 2

Trip Blanks 2

Rinseates I
SUBTOTAL PER EVENT: 10 34 29 29 25 25 26 29

-,
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SECTION 4

RESULTS

Chlorinated aliphatic hydrocarbons (CAHs, or chlorinated solvents) can be used as
electron acceptors under reductive dechlorination; however, there must be an appropriate
source of carbon (electron donor) for microbial growth in order for this process to occur.
Potential carbon sources include vegetable oil, fuel hydrocarbons, low-molecular-weight
compounds (e.g., lactate, acetate, or methanol) present in natural organic matter, or less­
chlorinated compounds such as vinyl chloride (VC) or DCE: Addition of vegetable oil to
the groundwater at Site N-6· will serve to promote remediation of the CAH plume by
providing a large quantity of substrate for microbial growth and as a means of lowering
the reduction-oxidation (redox) conditions·within the aquifer. -

The separate-phase-nature and low solubility of vegetable oil allows for slow
dissolution into groundwater, thus making it a slow-release carbon source. Vegetable oil
is an inexpensive, innocuous, edible (i.e., food-grade) carbon source that is not regulated
as an environmental groundwater contaminant by the USEPA. Because vegetable oil is a
non-aqueous phase liquid (NAPL), the potential exists that a single, low-cost injection

. could provide sufficient carbon to drive reductive dechlorination for many years..

Therefore, the objective·of adding vegetable oil to the subsurface at Site N-6 is to
either promote or reduce those fate and transport processes that are key to maintaining.
contaminant mass control (i.e., plume stability) and increasing contaminant mass
reduction (i.e., plume treatment). Given an understanding of the fate and transport
processes likely to be involved at this site during treatment, a sampling program was
designed and implemented to characterize the impact of vegetable oil addition on
changes in contaminant mass and concentration.

Vegetable oil was injected at Site N-6 in August 20()O to create the redox and electron
donor conditions necessary to promote the microbial reductive dechlorination of the
chlorinated solvents present in groundwater at the site. A secondary benefit of vegetable
oil injection is that dissolved contaminants will preferentially partition out of the
groundwater and into the vegetable oil NAPL. This is beneficial because aqueous-phase
chlorinated solvent concentrations are lowered until steady-state conditions are reached.
This results in an initial attenuation of the di ssolved phase plume. Contaminants are then
released from the oil to groundwater at a rate dependent upon dissolution and/or
degradation of the vegetable oil, and degradation of contaminants in the dissolved phase.
In any event, contaminants are released back to groundwater within a zone of adequate
substrate and optimal conditions for reductive dechlorination.
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4.1 GROUNDWATER FLOW

Table 4.1 presents groundwater elevation measurements collected during baseline
sampling, process monitoring events, and from annual monitoring by EnSafe, Inc.
Figures 4.1 and 4.2 present groundwater elevations for the upper-fluvial deposits in
July/August 2000 and July/August 2001, respectively. The monitoring network for the
pilot test was designed assuming that groundwater flow was toward the north-northwest.
However, groundwater elevation data collected since system installation within the
treatment zone suggest a very flat groundwater potentiometric surface for both the upper
and lower fluvial aquifer zones. In fact, in November 2000, there was at least some
component of groundwater flow toward the south, from the injection wells toward
monitoring well PES-MWI S (Table 4.2). This well was installed to monitor upgradient
groundwater chemistry. Based on hydraulic data, and the geochemical data presented
below, it appears that well PES-MWIS was impacted chemically by vegetable oil
injection activities shortly after injection, but that the impact has decreased over time.

Groundwater flow in July/August 2001 (Figure 4.2) was toward the north-northwest,
but the gradient within the treatment zone remains relatively flat compared to the overall
gradient from well 007Gl4LF to well 007G12LF. Groundwater elevations for January
2002 (Table 4.2) are simil,ar to pre-injection conditions, and indicate the gradient in the
treatment zone also is toward the north-northwest. This suggests that the apparent
mounding of the potentiometric surface observed in November 2000 near the injection
wells may have been due to ·seasonal effects, and that the hydraulic gradient in the
treatment zone still remained relatively flat in spite of any changes (i.e., decrease) in
hydraulic conductivity as a result of the vegetable oil injection.

Table 4.2 presents the results of pre-injection aquifer testing and estimates of
groundwater seepage velocity. The geometric mean for hydraulic conductivity values
measured in the upper fluvial zone was 7.1 ftlday (2.5E-03 em/sec), while the geometric
mean for the hydraulic conductivity values measured in the lower fluvial zone was 9.0
ftlday (3.2E-03 em/sec). .

.Aquifer test data collected during the January 2002 process monitoring event (post­
injection) are presented in Table 4.3. The geometric mean for hydraulic conductivity
values measured in the upper fluvial zone was 17 ftlday (6.0E-03 em/sec), while the
geometric mean for the hydraulic conductivity values measured in the lower fluvial zone
was 6.2 ftlday (2.2E-03 em/sec).

Comparison of the pre-injection aquifer testing data with the post-injection aquifer
testing data indicates that hydraulic conductivities measured after injection are similar to
the hydraulic conductivities measured prior to injection (within the same order of
magnitude). Therefore, oil injection activities at Site N-6 do not appear to have an
impact on the hydraulic conductivity of the aquifer matrix downgradient from the
injection area. Itshould be noted that post- injection aquifer tests could not be completed
in the injection wells due to the presence of substantial thicknesses of vegetable oil
remaining after injection. As a result, the effect of vegetable oil injection on the
hyqraulic conductivity of the aquifer matrix in the immediate viCinity of the injection
wells could not be directly assessed.
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TABLE 4.1
SUMMARY OF GROUNDWATER ELEVAnONS

NSA MJD-SOUTH SITE N-6

MILLINGTON, TENNESSEE

Top ofCasing Screened Depth to Groundwater Depth to Oil Corrected Water

Elevation Interval Stratigraphic Water Elevation Oil Thickness Elevation"

Identification Date (feet amsl)b1 (feetbgs)c1 Interval (feet) (feet amsl) (feet) (feet) (feelams2

Injection Wells

PES-INJ-IS Augusl-oo 293.44 55.0- 65.0 Upper-Fluvial 39.92 253.52

November-OO 293.44 55.0 - 65.0 Upper-Fluvial 65.45 227.99 39.04 26.41 252.29

February-OI 293.44 55.0- 65.0 Upper-Fluvial 65.37 228.07 38.89 26.48 252.43

August-OI 293.44 55.0 - 65.0 Upper-Fluvial 65.50 227.94 38.07 27.43 253.18

January-02 294.44 55.0 - 65.1 Upper-Fluvial 65.80 228.64 37.46 28.34 254.71

PES-INJ-ID August-OO 293.44 75.0- 85.0 Lower,F1uvial 40.16 253.28

November-oo 293.44 75.0 - 85.0 Lower-Fluvial 82.85 210.59 38.08 44.77 251.78

February-OJ 293.44 75.0- 85.0 Lower-Fluvial 81.11 212.33 37.95 43.16 252.04

August-OI 293.44 75.0 - 85.0 Lower-Fluvial 80.17 213.27 37.16 43.01 252.84

January-02 293.44 75.0- 85.0 Lower-Fluvial 79.12 214.32 36.47 42.65 253.56

PES-INJ-2S August-oo 293.20 44.8 - 54.8 Upper-Fluvial 39.55 253.65

November-OO 293.20 44.8 - 54.8 Upper-Fluvial 52.20 241.00 40.04 12.16 252.19

February-Ol 293.20 44..8 - 54.8 Upper-Fluvial 51.55 241.65 39.93 11.62 252.34

August,OI 293.20 44.8 - 54.8 Upper-Fluvial 49.80 243.40 39.10 10.70 253.24

January-02 293.20 44.8 - 54.8 Upper-Fluvial 48.46 244.74 38.48 9.98 253.92

PES-INJ-2D August-OO 293.21 65.0 -75.0 Lower-Fluvial 39.74 253.47

November-OO 293.21 65.0-75.0 Lower-Fluvial 67.80 225.41 36.95 30.85 253.79

February-OI 293.21 65.0-75.0 Lower-Fluvial 67.50 225.71 38.50 29.00 252.39

August-OI 293.21 65.0 - 75.0 Lower-F1uvi31 66.30 226.91 37.82 28.48 253.11

January-02 293.21 65.0 -75.0 Lower-Fluvial 62.20 231.01 37.47 24.73 253.76

PES-INJ-3S August-oo 293.09 55.0- 65.0 Upper-Fluvial 39.52 253.57

November-OO 293.09 55.0- 65.0 Upper-Fluvial 64.93 228.16 38.75 26.18 252.25

February-OI 293.09 55.0 - 65.0 Upper-Fluvial 65.00 228.09 38.65 26.35 252.33

August-OI 293.09 55.0 - 65.0 Upper-Fluvial 64.95 228.14 37.80 27.15 253.12

January-02 293.09 55.0 - 65.0 UpPeT-F1uvial 64.38 228.71 37.14 27.24 253.77

PEs-INJ-3D August-OO 293.12 75.0- 85.0 Lower-Fluvial 39.84 253.28

November-OO 293.12 75.0 - 85.0 Lower-Fluvial 80.30 212.82 38.00 42.30 251.74

February-Ol 293.12 75.0 - 85.0 Lower-Fluvial 79.50 213.62 37.90 41.60 251.89

August-OI 293.12 75.0 - 85.0 Lower-Fluvial 78.02 215.10 37.03 40.99 252.81

January-Oi 293.12 75.0 - 85.0 Lower-Fluvial 77.17 215.95 36.37 40.80· 253.49

PES-INJ-4S August-oo 293.44 4~.4 - 55.4 Upper-Fluvial 39.73 253.71

November-OO 293.44 45.4 - 55.4 Upper-Fluvial 74.91 218.53 36.00 38.91 254.33

February-OI 293.44 45.4 - 55.4 Upper-Fluvial 50.10 243.34 40.25 9.85 252.40

August-OI 293.44 45.4 - 55.4 Upper-Fluvial 48.32 245.12 39.45 8.87 253.28

January-02 293.44 45.4 - 55.4 Upper-Fluvial 47.54 245.90 . 39.56 7.98 253.24

PEs-INJ-4D August-OO 293.40 65.0-75.0 Lower-Fluvial 40.04 253.36

November-OO 293.40 65.0-75.0 Lower-Fluvial 74.71 218.69 40.40 34.31 250.26

February-OI 293.40 65.0-75.0 Lower-Fluvial 74.65 218.75 38.59 36.06 251.93

August-Ol 293.40 65.0-75.0 Lower-Fluvial 71.18 222.22 37.81 33.37 252.92

January-02 293.40 65.0·75.0 Lower-Fluvial 70.26 223.14 37.21 33.05 253.55
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TABLE 4.1 (Continued)
SUMMARY OF GROUNDWATER ELEVATIONS

NSA MJD-SOUTH SJTE N-6

MJLLlNGTON, TENNESSEE

Top ofCasing Screened Depth to Groundwater Depth to Oil Corrected Water

Elevation Interval Stratigraphic Water Elevation Oil Thickness Elevational

Identification Dale (feet amsl)'" (feet bgs)'" Interval (feet) (feetamsl) (feet) (feet) (feet amsl)

Monitoring Wells

PES-MW-IS August-OO 293.37 45.3 - 55.3 Upper-Fluvial 39.59 253.78

November-OQ 293.37 45.3 - 55.3 Upper-Fluvial 40.88 252.49

February-OI 293.37 45.3 - 55.3 Upper-Fluvial 40.86 252.51

August-OI 293.37 45.3 - 55.3 Upper-Fluvial 39.97 253.40

January-02 293.37 45.3 ~ 55.3 Upper-Fluvial 39.35 254.02

PES-MW-JD August-OQ 293.33 70.0 - 80.0 Lower-Fluvial 39.74. 253.59

November-OQ 293.33 70.0 - 80.0 Lower-Fluvial 41.02 252.31

February-OI 293.33 70.0 - 80.0 Lower-Fluvial 41.06 252.27

August-Ol 293.33 70.0 - 80.0 Lower-Fluvial 40.15 253.18

January-02 293.33 70.0 - 80.0 Lower-Fluvial 39.48 253.85

PES-MW-2S August-OO 293.38 55.0 - 65.0 Upper-Fluvial 39.79 253.59

November-OO 293.38 55.0 - 65.0 Upper-Fluvial 40.25 253.13

February-Ol 293.38 55.0- 65.0 Upper-Fluvial 4I.J0 252.28

August-Ol 293.38 55.0 - 65.0 Upper-Fluvial 40.12 253.26

January-02 293.38 55.0- 65.0 Upper-Fluvial 39.51 253.87

PES-MW-2D August-OQ 293.32 75.0 - 85.0 Lower-Fluvial 40.05 253.27

November-OQ 293.32 75.0- 85.0 Lower-Fluvial 41.56 251.76

February-OI 293.32 75.0- 85.0 Lower-F1uvi31 41.40 251.92

August-OI 293.32 75.0 - 85.0 Lower-F1uviaJ 40.45 252.87

January~02 293.32 75.0- 85.0 Lower-Fluvial 39.89 253.43

PES-MW-3S August-OQ 293.39 45.0- 55.0 Upper-Fluvial 39.67 253.72

November-OQ 29339 45.0 - 55.0 Upper-Fluvial 41.21 252.18

February-OI 293.39 45.0 - 55.0 Upper-Fluvial 40.90 252.49 ~

August-OI 293.39 45.0 - 55.0 Upper-Fluvial 40.08 253.31

January-02 293.39 45.0- 55.0· Upper-Fluvial 39.49 . 253.90

PEs-MW-3D August-OO 293.40 65.0 -75.0 Lower-FJuvial 39.95 . 253.45

November-OQ 293.40 65.0 -75.0 Lower-FJuvial 41.46 251.94

February-OI 293.40 65.0- 75.0 Lower-Fluvial 4I.J0 252.30

.August-OI 293.40 65.0-75.0 Lower-Fluvial 40.32 253.08.

January-02 293.40 65.0·75.0 Lower-Fluvial 39.71 253.69

PES-MW-4S August-OQ 293.34 55.0- 65.0 Upper-Fluvial 39.69 253.65 -:

November-OQ 29334 55.0- 65.0 Upper-Fluvial 40.84 252.50

February-OI 293.34 55.0 - 65.0 . Uppei--Fluvial 41.02 252.32

August-Ol 293.34 55.0 - 65.0 Upper-Fluvial 40.08 253.26

January-02 293.34 55.0- 65.0 Upper-Fluvial 39.48 253.86

PES-MW-4D August-OQ 293.34 75.0- 85.0 Lower-Fluvial 40.09 253.25

November-OQ 293.34 75.0 - 85.0 Lower-Fluvial 41.25 252.09

February-OI 293.34 75.0 - 85.0 Lower-Fluvial 41.43 251.91

August-Ol 29334 75.0- 85.0 Lower-Fluvial 40.58 252.76

January-02 293.34 75.0- 85.0 Lower-Fluvial 39.95 .253.39 .
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TABLE 4.1 (Continued)
SUMMARY OF GROUNDWATER ELEVAnONS

NSA MID-SOUTH SlTE N-6.

MILLINGTON, TENNESSEE

Top ofCasing Screened Depth to Groundwater Depth to Oil Corrected Water

Elevation Interval Stratigraphic Water Elevation Oil Thickness Elevation"

Identification Date {feet amsl)bI {feet bgs)d Interval (feet) (feetamsl) (feet) (feet) (feet amsl)

PES-MW-5S August-OO 293.27 45.4 - 55.4 Upper-fluvial 39.56 253.71

November-OO 293.27 45.4 - 55.4 Upper-fluvial 40.55 252.72

February-ol 293.27 45.4 - 55.4 Upper-fluvial 40.89 252.38

August-ol 293.27 45.4 - 55.4 Upper-fluvial 39.97 253.30

January-02 ·293.27 45.4 - 55.4 Upper-fluvial 39.93 253.34

PES-MW-5D AuguSt-OO 293.27 65.0 -75.0 Lower-fluvial 39.91 253.36

November-OO 293.27 65.0 -75.0 Lower-Fluvial 40.79 252.48

February-o I 293.27 65.0- 75.0 Lower-fluvial 41.22 252.05

August-Ol 293.27 65.0- 75.0 Lower-fluvial 40.36 252.91

January-02 293.27 65.0 - 75.0 Lower-fluvial 39.81 253.46

PES-MW-6S August-OO 293.28 55.0 - 65.0 Upper-Fluvial 39.66 253.62 :-

November-OO 293.28 55.0 - 65.0 Upper-fluvial 40.72 252.56

February-OI 293.28 55.0- 65.0 Upper-fluvial 40.93 252.35

August-Ol 293.28 55.0- 65.0 · Upper-fluvial 40.07 253.21

January-02 293.28 55.0- 65.0 Upper-Fluvial 39.48 . 253.80

PES-MW-6D August-OO 293.31 75.0- 85.0 Lower-fluvial 40.08 253.23

. November-OO 293.31 75.0- 85.0 Lower-fluvial 41.13 252.18

February-ol 293.31 75.0- 85.0 Lower-fluvial 41.36 251.95

August-ol 293.31 75.0 - 85.0 Lower-fluvial 40.57 252.74

January-02 293.31 . 75.0- 85.0 Lower-fluvial 39.94 253.37

PES-MW-7S August-OO 293.10 45.0- 55.0 Upper-fluvial 39.40 253.70

November-OO 293.10 45.0- 55.0 Upper-Fluvial 40.30 252.80

February-oI 293.10 45.0- 55.0 Upper-fluvial 40.73 252.37

August-ol 293.10 45.0- 55.0 Upper-fluvial 39.94 253.16

JanU3J)'-02 293.10 45.0- 55.0 Upper-fluvial 39.24 253.86

PES-MW-7D August-OO 293.08 65.0-75.0 Lower-fluvial 39.85 253.23

November-OO 293.08 65.0-75.0 Lower-fluvial 40.70 252.38

February-Ol 293.08 65.0-75.0 Lower-fluvial 41.14 251.94

Au~-ol 293.08 65.0-75.0 Lower-fluvial 40.30 252.78

JanU3J)'-02 293.08 65.0- 75.0. Lower-fluvial 39.75 253.33

PES-MW-8S August-OO 292.94 55.0- 65.0 Upper-fluvial 39.79 253.15

November-OO 292.94 55.0- 65.0 Upper-fluvial 40.75 252.19

February-Ol 292.94 55.0- 65.0 · Upper-Fluvial 4Q.43 252.51

August-ol . 292.94 55.0- 65.0 ,Upper-Fluvial 41.15 251.79

JanU3J)'-02 292.94 . 55.0- 65.0 Upper-fluvial . 39.68 253.26

PES-MW-8D August-OO 292.94 75.3 - 85.3 Lower-fluvial 39.90 253.04

November-OO 292.94 75.3 - 85.3 Lower-Fluvial 40.95 251.99

February-ol 292.94 75.3 - 85.3 Lower-fluvial 41.13 251.81

August-ol 292.94 75.3 - 85.3 · Lower-fluvial 40.36 . 252.58

JanU3J)'-02 292.94 75.3 - 85.3 Lower-Fluvial 39.83 253.11
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TABLE 4.1 (Continued)
SUMMARY OF GROUNDWATER ELEVAnONS

NSA MID-SOUTH SITE N-6

MILLINGTON, TENNESSEE

Top ofCasing Screened Depth 10 GrOlmdwaler Depth 10 Oil Correcled Waler

Elevalion Interval Straligraphic Water Elevation Oil Thickness Elevation"

Idenlification Date (feet amsl)'" (feetbgs)d Inlerval (feel) (feel arnsl) (feet) (feel) (feel arnsl)

007GI5UF August-OO 292.91 40.0 - 50.0 Upper-Fluvial 39.18 253.73

November-oo 292.91 40.0 - 50.0· Upper-Fluvial 40.44 252.47

February-OI 292.91 40.0 - 50.0 Upper-Fluvial NM NM

Augusl-Ol 292.91 40.0 - 50.0 Upper-Fluvial 39.58 253.33

January-02 292.91 40.0 - 50.0 Upper-Fluvial 39.05 253.86

oo7GI5LF August:OO 293.36 90.0 - 100.0 Lower-Fluvial 40.24 253.12

November~oo 293.36 90.0 - 100.0 Lower-Fluvial 41.45 251.91

February-OJ 293.36 90.0 - 100.0 Low';'-FIuvial 41.42 251.94

August-Ol 293.36 90.0- 100.0 Lower-Fluvial 40.61 252.75

January-02 293.36 90.0 - 100.0 Lower-Fluvial 40.09 253.27

007GI2LF July-oo 288.78 79.10-89.10 Lower-Fluvial 38.38 250.40

July-Ol 288.78 79.10-89.10 Lower-Fluvial 40.13 248.65

007G13LF July-oo 292.96 65.20-75.20 Lower-Fluvial 38.50 254.46

July-OJ 292.96 65.20-75.20 Lower-Fluvial 39.81 253.15

oo7GI4LF July-oo 296.43 85.30-95.30 Lower-Fluvial 41.75 254.68

July-OJ 296.43 85.30-95.30 Lower-Fluvial 43.05· 253.38

oo7G24MF July-oo 289.06 60.00-70.00 Middle-Fluvial 37.77 251.29

JUIy-OI 289.06 60.00-70.00 Middle-Fluvial 39.37 249.69

007G25MF July-oo 289.97 71.50-81.50 Middle-Fluvial 38.91 251.06

JUIy-OI 289.97 71.50-81.50 Middle-Fluvial 40.58 249.39

007G26MF July-oo 290.13 60.00-70.00 Middle-Fluvial 39.20 250.93

July-Ol 290.13 60.00-70.00 Middle-Fluvial 40.87 249.26 -
007G49LF July-oo 289.68 56.5-96.50 Lower-Fluvial 38.80 250.88

July-Ol 289.68 56.5-96.50 Lower-Fluvial 40.49 . 249.19

" Groundwater polentiomenic elevation corrected for the presence ofoil using an oil specific gravity of0.92.

'" feel arnsl indicates elevation in feet above mean sea level.

d feet bgs indicales depth in feet below ground surface.
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TABLE 4.2
PRE-INJECTION HYDRAULIC CONDUCTIVITIES AND AVERAGE GROUNDWATER VELOCITIES

NSA MID-SOUTH SITE N-6
MILLINGTON, TENNESSEE

Casing Static Maximum

Rising or Screened Inside Water' Hydraulic Conductivity Estimated Hydraulic Groundwater

Monitoring Test Falling Interval Diameter Level (K) Effective Gradient Velocity

Wen Date Test (ft bgs)1l! (inches) (feet btoc) (ftlday)bI (em/sect (gpdlft2
)dI Porosity (ftlft)eJ (ftlyr/'

Upper Fluvial Zone - Monitoring WeDs

PES-MW5S 15·Aug-00 I Rise 45.4·55.4 2.0 39.56 3.89 l.37E-03 .2?1 0.27 0.005 26.3

15-Aujz-OO I Fan 45.4·~ 55.4 2~0 39.56 6.96 2.46E-Q3 52.1. 0.27 0.005 47.1

Average for PES-MW5S 5.42 \.91 E-03 40.6 0.27 0.005 36.7

PES-MW8S 15-Aug-00 Rise 55.0-65.0 2.0 39.79 2.84 1.00E-03 21.2 0.27 0.005 19.2

.15-Aug-00 Fan 55.0-65.0 2.0 39.79 3.18 1.12E-03 23.8 0.27 0.005 21.5

Average for PES-MW8S 3.01 1.06E-03 22.5 0.27 0.005 20.3

Upper Fluvial Zone - Injection Wells

PES-INJ2S 15-Aug-00 Rise 44.8-54.8 2.0 39.55 18.29 6.46E-03 136.8 0.27 0.005 123.6

15-Aue-00 Fan 44.8-54.8 2.0 39.55 13.68 4.83E-03 102.3 0.27 0.005 92.5

Average for PES-INJ2S 15.99 5.64E-03 119.6 0.27 0.005 108.0

PES-INJ3S 15-Aug-Q0 Rise 55.0-65.0 2.0 39.42 9.26 3.27E-Q3 69.3 0.27 0.005 62.6

15-Aujz-00 Fan 55.0-65.0 2.0 39.42 9.97 3.52E-03 74.6 0.27 0.005 67.4

Average for PES~INJ3S 9.62 3.39E-03 7\.9 0.27 0.005 65.0

GEOMETRIC MEAN FOR UPPER SATURATED ZONE (PRE-INJECTION) 7.08 2.50E-03 52.9 0.27 0.005 47.8
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TABLE 4.2 (Continued)
PRE-INJECTION HYDRAULIC CONDUCTIVITIES AND AVERAGE GROUNDWATER VELOCITIES

NSA MID·SOUTH SITE N-6
MILLINGTON, TENNESSEE

dI gpdlft2
'" Gallons per day per square foot.

• eI fl/ft '" Foot per foot.

rJ fl/yr '" Feet per year.

at ft bgs '" Feet below ground surface.
bl fl/day '" Feet per day.

oJ cm/sec '" Centimeters per second. .

Casing Static Maximum

Rising or Screened Inside Water Hydraulic Conductivity Estimated Hydraulic Groundwater

Monitoring Test Falling Interval Diameter Level (K) Effective Gradient Velocity

Well Date Test (ft bgs)at (inches) (feet btoc) (ft/day)bI (cm/sec)" (gpdlft2yt' Porosity (ft/ft)e1 (ft/yr)G

Lower Fluvial Zone -Monltorln2 Wells

PES-MW5D 15-Aug-00 Rise 65,0·75.0 2.0 39,91 10,51 3,71E-03 78.6 0,27 0.005 71.0

15-Aug-00 I Fall 65,0-75,0 2,0 39.91 12.81 4,52E-03 95,8 0.27 0.005 86.6

Average for PES-MW5D 11.66 4,12E-03 87,2 0.27 0.005 78.8

PES-MW8D 15-Aug-00 Rise 75,3-85.3 2.0 39.90 5,07 1.79E-03 37,9 0.27 0,005 34,3

15-Aug-00 Fall 75.3-85,3 2.0 39.90 0,04 1.52E-05 0.3 0.27 0.005 0,3

Average for PES-MW8D ·2.56 9.02E-04 19,1 0,27 0.005 17.3

Lower Fluvial Zone -Infection Wells

PES-INJ2D 15-Aug-00 Rise 65.0"75.0 2.0 39,74 21.26 7.50E-03 159,0 0,27 0.005 143.7

15-Aug-00 Fall 65,0-75.0 2.0 39,7.4 20.51 7,24E-03 153.4 0,27 0.005 138,6

Average for PES-INJ2D 20.89 7,37E-03 156.2 0,27 0,005 141.2

PES·INJ3D 15-Aug-00 Rise 75.0-85.0 2,0 39.84 9,18 3,24E-03 68.7 0,27 0,005 62.1

15-Aug-00 Fall 75.0-85.0 2,0 39,84 11.73 4".14E-03 87.7 0,27 0.005 79.3

Average for PES·INBD 10.46 3.69E-03 78.2 0.27 0.005 70.7

GEOMETRIC MEAN FOR LOWER SATURATED ZONE (PRE-INJECTION) 8.98 3.17E-03 67.2 0.27 0.005 60.7
.. -
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TABLE 4.3
POST-INJECTION HYDRAULIC CONDUCTIVITIES AND AVERAGE GROUNDWATER FLOW VELOCITIES

NSA MID-SOUTH SITE N-6
MILLINGTON, TENNESSEE

gpdltr =gallons per day per square foot. .

cI ftlft =foot per foot.

rJ ftlyr =feet per year.

Casing Static Maximum

Rising or Screened Inside Water Hydraulic Conductivity Estimated Hydraulic Groundwater

Monitoring Test Falling Interval Diameter Level (K) Effective Gradient Velocity

Well Date Test (ft bgs)aI (inches) (feet btoc) (ftIday)bI (em/sec)"' (gpdlft2)d/ Porosity (ft/ft)cI (ft/yr)r,

Upper Fluvial Zone - Monitoring Wells Post-Inlection Slug Tests

PES-MW2S 31-Jan-02 Rise 55.0-65.0 2.0 39.51 24.45 8.63E-03 182.9 0.27 0.005 165.3

31-Jan-02 Fall 55.0-65.0 2.0 39.51 45.89 1.62E-02 343.3 . 0.27 0.005 310.2

Average for PES-MW2S 35.17 1.24E-02 263.1 0.27 0.005 237.7

PES-MW3S 31-Jan-02 Rise 45.0-55.0 2.0 39.49 15.77 5.57E-03 118.0 0.27 0.005 106.6

31-Jan-02 Fall . 45.0-55.0 2.0 39.49 15.99 5.64E-03 119.6 0.27 0.005 108.1

Average for PES-MW3S 15.88 5.6IE-03 118.8 0.27. 0.005 107.3

PES-MW5S 31-Jan-02 Fall 45.4-55.4 2.0 39.39 8.67 3.06E-03 64.9 0.27 0.005 58.6

GEOMETRIC MEAN FOR UPPER SATURATED ZONE (POST-INJECTION)I 16.92 5.97E-03 126.5 0.27 0.005 114.4

Lower Fluvial Zone - Monitoring Wells Post-Inlection Slug Tests .

PES-MW2D 31-Jan-02 Rise 55.0-65.0 2.0 39.51 5.25 1.85E-03 39.3 0.27 0.005 35.5

31-Jan-02 Fall 55.0-65.0 2.0 39.51 5.76 2.03E-03 43.1 0.27 0.005 38.9

Average for PES-MW2S 5.51 1.94E-03 41.2 0.27 0.005 37.2

PES-MW3D 31-Jan-02 Rise 45.0-55.0 2.0 39.49 21.38 1.55E-03 159.9 0.27 0.005 144.5

31-Jan-02 Fall 45.0-55.0 2.0 39.49 22.17 . 7.83E-03 165.8 0.27 0.005 149.9

Average for PES-MW3S 21.78 7.69E-03 162.9 0.27 0.005 147.2

PES-MW5D 31-Jan-02 Fait 45.4-55.4 2.0 39.39 12.42 4.38E-03 92.9 0.27 0.005 84.0

GEOMETRIC MEAN FOR LOWER SATURATED ZONE (POST-INJECTION 6.15 2.17E-03 46.0 0.28 0.005 77.2
81

,
ft bgs = feet below ground surface.

bI ftIday =feet per day.

.cI em/sec = centimeters per second.
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The average hydraulic gradient in July/August'2001 was approximately 0.005 ft/ft, as
measured from well PES-MW1S to well 007G25MF. Given an estimated effective
porosity of 27 percent, the average groundwater seepage velocity in July/August 2001
was approximately 48 ft/yr in the upper fluvial zone and approximately 61 ft/yr in the
lower fluvial zone. Therefore, the maximum di stance that the effects of the oil injection
in the upper and lower fluvial deposits are likely to be observed for the period of August
2000 to January 2002 is approximately 70 feet, or approximately in the vicinity of
observation wells PES-MW7S/D.

4.2 SOIL SAMPLING RESULTS

Soil analytical results collected during well installation activities are summarized on
Table 4.4. The complete soil analytical data package is included in Appendix A.

4.2.1 Total Organic Carbon in Soil

Partitioning of a chemical between the dissolved phase and solid phase is commonly
referred to as soil adsorption, and is quantified by the soil partition coefficient or
distribution coefficient (Kd), which is the proportionality constant relating the amount of
chemical sorbed to soil and the concentration at equilibrium in soil. This description of
the process assumes that partitioning between the sorbed and dissolved phases is
completely reversible, and that the equilibrium isotherm relating the relative
concentrations in the two p-hases is linear (Neff et aT., 1994; Lyman et aT., .1990).
Organic matter in soil controls sorption where there is sufficient organic matter present
(more than 0.1 percent organic carbon). This observation has been used as the basis for
normalizing the linear partition coefficient to the concentration of total"organic carbon in
the soil (Karickhoff et aT., 1979; Karickhoff, 1981). If the organic carbon content of the
soils at Site N-6 can be characterized or estimated, these data can be used to evaluate
chemical partitioning to the soil matrix. Specifically, the fraction of sorbed CAHs
increases as the concentration of organic carbon in the soil increases.

A total of six soil samples were collected from two locations (pES-MW1 and PES­
MW8) during the course of drilling and well installation activities at Site· N-6 and sent to
Microseeps, Inc. for TOe analysis via the Walkley Black Method. At each location soil
samples· were collected from the vertical interval where the monitoring well screens were
to be placed in order to quantify concentrations of naturally-occurring organic carbon
within the soil matrix.

Toe concentrations detected in soils at Site N-6 were all below the method detection
limit (MDL) of 25 milligrams per liter (mg/kg). These results indicate that the
subsurface soils beneath Site N-6 are relatively poor in naturally-occurring organic
carbon. Therefore, significant contaminant adsorption to the soil matrix would not be
expected at Site N-6.

4.2.2 Pre-Injection Extent of Chlorinated Aliphatic Hydrocarbons in Soil

Soil samples were collected at various intervals from bore holes PES-MW2, PES­
MW3, PES-MW7, PES-MW8, and PES-INJ2 and sent to Microseeps, Inc. for VOC
analysis via USEPA Method 8260B. voe analytical results collected during this study

. indicate that there were a total of 16 contaminants detected at concentrations above the

4-12
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TABLE 4.4
SUMMARY OF ANALYTICAL RESULTS FOR SOIL

NAA MID-SOUTH SITE N-6
MILLINGTON, TENNESSEE

Sample Carbon Methylene n~Butyl- n-Propyl- Total Organic

Sample Sample Depth TCEbl 1,I-DCEbl 1,I-DCAbl Tetrachloride Chlorofonn Chloride Benzene Ethylbenzene Toluene o-Xylene m&p-Xylene 1,2,3-TMBbl 1,2,4-TMBbl benzene benzene Naphthalene Moisture Carbon

Location Date (feet bgs)at (Ilg!kg)c/ (Ilg!kg) (Ilg!kg) (Ilg!kg) (Ilg!kg) (Ilg!kg) (Ilg!kg) (Jlg!kg) (Ilg!kg) (Ilg!kg) (Ilg!kg) (Ilg!kg) (Ilg!kg) (Ilg!kg) (Ilg!kg) (Ilg/kg) (percent) (mg!kg)dI

PES-MWIS,D IS-lul-OO 45 - 46' NAe/ NA NA NA NA NA NA NA NA NA NA NA NA ' NA NA NA 21 <25 f1

PES-MWIS,D IS-lul-OO 55 - 56' NA NA NA NA NA NA NA NA NA NA NA NA NA . NA NA NA IS <25

PES-MWIS,D IS-lul-OO 65 - 66' NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 16 <25

PES-MWIS,D 18-lul-00 75 - 76' NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 17 <25
"

PES-MW2S,D I-Aug-OO 20 -22' 0.931g/ <4.6 <4.6 <4.6 <4.6 <4.6 2.51 2.91 7.4 1.51 3.21 <4.6 2.81 ~ <4.6 <4.6 <4.6 22 NA

PES-MW2S,D I-Aug-OO 40 - 42' 1.11 <4·8 <4.8 <4.8 <4.8 1.01 <4.8 . <4.8 <4.8 <4.8 <9.7 <4.8 2.91 . '<4.8 <4.8 <4.8 IS NA

PES-MW2S,D I-Aug-OO 55 - 57' 37 7.0 2.01 1.41 7.0 0.931 <4.4 <4.4 <4.4 <4.4 1.31 <4.4 2.11 <4.4 <4.4 <4.4 14 NA

PES-MW2S,D I-Aug-OO 55-57' (dup) 41 8.8 2.11 1.71 7.5 1.01 <4.8 <4.8 <4.8 <4.S <9.6 <4.8 <4.8 <4.8 <4.8 <4.8 16 NA

PES-MW3S,D 24-lul-00 5 - 7' 461 <430 <430 <430 <430 591 <430 <430 381 <430 371 <430 <430 451 <430 <430 18 NA

PES-MW3S,D 24-lul-00 30 - 32' 401 <470 <470 <470 <470 371 <470 <470 <470 <470 <940 <470 <470 <470 <470 <470 18 NA

PES-MW3S,D 24-lul-00 55 - 57' 23 1.91 <4.4 2.01 8.6 3.61 <4.4 3.81 3.81 4.41 14 1.91 8.2 1.11 2.11 0.941 12 NA

PES-MW7S,D 21-lul-00 . 5 -.7' 1.61 <5.0 <5.0 <5.0 <5.0 2.01 <5.0 <5.0 <5.0 <5.0 2.71 <5.0 <5.0 <5.0 <5.0 <5.0 13 NA

PES-MW7S,D 21-lul-00 55 - 57' 8.9 1.81 5.2 <5.0 3.01 3.01 <5.0 ',<5.0 <5.0 <5.0 3.01 <5.0 1.81 <5.0 <5.0 <5.0 16 NA

PES-MW8S,D 22-lul-00 57 - 57' NA NA NA NA NA NA NA NA NA NA NA NA NA 'NA NA NA NA <25

PES-MW8S,D 22-lul-00 75 - 77' NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <25

.'
PES-INJ2S,D 20-lul-00 12 - 14' 4.91 <5.0 <5.0 <5.0 1.21 2.31 <5.0 <5.0 <5.0 <5.0 <10 <5.0 <5.0 <5.0 <5.0 <5.0 NA NA

PES-INJ2S,D 20-lul-00 34 - 36' 3.91 <5.0 <5.0 <5.0 1.61 2.41 <5.0 <5.0 <5.0 <5.0 <10 <5.0 <5.0 <5.0 <5.0 <5.0 NA NA

PES-INJ2S,D 20-lul-00 40 - 42' 2.41 3.91 <5.0 <10 <5.0 <5.0 ' <5.0 <5.0 ' <5.0 NA
.'

NA4.41 <5.0 1.81 2.61 <5.0 <5.0 <5.0

at feet bgs = feet below ground surface.

bl TCE = trichloroethene; DCE = dichloroethene; DCA = dichloroethane, TMB = trimethylbenzene.

c/ Ilg!kg = micrograms per kilogram.

dI mg!kg = milligrams per kilogram.

. e/ NA = not sampled.

fl <25 indicates that the analyte was not detected above the indicated method detection limit.

g/ 1 indicates that the analyte was detected at a concentration above the method detection limit but below the reporting limit resulting in an estimated value.
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associated MDL (Table 4.1). All of the contaminants detected in soil were detected at
relatively low concentrations «100 micrograms per kilogram [J-lglkg]). The maximum
VOC concentration detected was 59 J-lglkg of methylene chloride, which was detected in
a soil sample collected from PES-MW3. The relatively low concentrations of VOCs
detected in soil with respect to VOC concentrations detected in groundwater confirms
that VOCs are not adsorbing to the soil matrix in significant quantity.

4.3 PRE-INJECTION EXTENT OF CHLORINATED ALIPHATIC
HYDROCARBONS IN GROUNDWATER

Groundwater from the 24 newly-installed injection and monitoring wells as well as 2
existing monitoring wells were sampled prior to injection and analyzed for VOCs by
Microseeps Inc.,· via USEPA Method 8260B. Analytical results for chlorinated
compounds in groundwater collected prior to injection are summarized in Table 4.5.
Laboratory analytical re·sults for groundwater samples are included in Appendix A. In
addition, Table 4.6 presents a summary of VOCs detected in groundwater samples
collected by Ensafe, Inc. from 1998 to 2001 as part of the base-wide long-term
monitoring program.

Baseline (pre-injection) groundwater sampling results indicate that TCE was detected
at concentrations above its MDL at 25 of the 26 locations sampled, with a maximum
concentration of 1,800 Ilg/L at location PES-MW6S. Other VOCs detected during the
baseline sampling include cis-1,2-DCE at a maximum concentration of34llg/L; 1,1-DCE
at a maximum concentration of 370 Ilg/L; 1,I-DCA at a maximum concentration of 81
Ilg/L; CT at a maximum concentration of 270 Ilg/L; and chloroform at a maximum
concentration of 180 ~lg/L. The detection of the common CAH degradation byproducts
cis-1,2-DCE and chloroform indicate that some reductive dechlorination is or has been
active at Site N-6. Benzene also was detected sporadically during baseline sampling at
low estimated concentrations (above the MDL but below the laboratory reporting limit
[RL]), indicating that fuel hydrocarbons may have been released at this site in the past.

In all but two cases (cis-I,2-DCE and 1,I-DCE), maximum contaminant
concentrations were detected in either injection wells or monitoring wells installed
directly downgradient from the injection area. This area coincides with a former grassy
area located at the east end of former Hanger N-6 where solvents were reportedly spread
on the ground to kill weeds, and where a storm water drain runs beneath the site.
Contaminant concentrations were generally higher in groundwater samples collected
fro!ll shallow wells with respect to contaminant concentrations detected in associated
deep wells. Concentrations of VOCs detected in wells 007G 15UF and 007G 15LF were
consistent with historical results (Table 4.5)..

The distribution of TCE (maximum concentration plotted for each well pair) prior to
oil injection in July/August 2000 is shown on Figure 4.3. The highest TCE
concentrations were detected in samples collected from wells downgradient from the
injection area (PES-MW3S, PES-MW4S, and PES-MW6S).
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TABLE 4.5
SUMMARY OF VOLATILE ORGANIC COMPOUNDS DETECTED IN GROUNDWATER

SITE N-6 PROCESS MONITORING PROGRAM
NSA MID-SOUTH SITE N-6

MILLINGTON, TENNESSEE

cis- trans- Vinyl Carbon Methylene n-Butyl 1.2.3-Trichloro- s~c-Butyl 1,2,3-Trichloro- 1,2,4-Trichloro- Chloro-

Sample PCE" TCE" 1,2-DCE" 1,2-DCE" I,I-DCE" Chloride I,I-DCA" 1,2-DCA Tetrachloride Chloroform Chloride Benzene Toluene benzene benzene benzene propane benzene m&p Xylenes ethane

Location Dale (~gIL)bl (~gIL) (~g(L) (~gIL) (~gIL) (~gIL) (~gIL) (~gIL) (~gIL) (~gIL) (~gIL) (~gIL) (~gIL) (~gIL) (~gIL) (~gIL) (~g/L) (~gIL) (~g/L) (~gIL)

MONITORING WELLS

PES-MWIS 25-Jul-00 <5.0cl 150 34 1.0Jd! 15 <5.0 8.5 <5.0 <5.0 3.6J <5.0 <5.0 <5.0 <5.0 <5.0 '<5.0 <5.0 <5.0 <10 <5.0
7-NoY-00 <5.0 22 9.1 <5.0 23 <5.0 17 <5.0 <5.b 2.IJ <5.0 <5.0 1.8J <5.0 <5.0 ,<5.0 <5.0 <5.0 <10 <5.0
6-Feb-01 <5.0 53 17 <5.0 26 <5.0 27 <5.0 <5.0 4.3J <5.0 I.IJ 2.IJ <5.0 <5.0 ;<5.0 <5.0 <5.0 <10 <5.0
6-Aug-01 <5.0 14 34 44 13 <5.0 24 <5.0 <5.0 . 1.1 J <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 3.5 J
29-Jan-02 <5.0 100 40 44 27 <5.0 42 <5.0 2.3J 10 <5.0 <5.0 <5.0 <5.0 <5.0 , <5.0 <5.0 <5.0 <10 <5.0

PES-MWID 6-Aug-00 <5.0 26 2.8J <5.0 2.2J <5.0 <5.0 <5.0 <5.0 1.0J <5.0 <5.0 <5.0 <5.0 <5.0 : <5.0 <5.0 <5.0 <10 <5.0
8-NoY-00 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 1.6J <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
6-Feb-01 <5.0 1.2J <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 2.6J <5.0 <5.0 • <5.0 <5.0 <5.0 <10 <5.0
6-Aug-01 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
29-Jan-02 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0

PES-MW2S 5-Aug-00 <5.0 680 4.5J <5.0 40 <5.0 5.8 <5.0 66 110 <5.0 1.5J <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
10-Noy-00 1.0J 1,000 14 <5.0 140 <5.0 24 <5.0 100 140 I.IJ 5.0J <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
8-Feb-01 I.3J 1,200 18 <5.0 180 <5.0 34 <5.0 140 150 1.2J 6.6 I.3J <5.0 21 <5.0 <5.0 <5.0 <10 <5.0
9-Aug-01 <5.0 1,300 12 <5.0 140 <5.0 25 <5.0 62 100 <5.0 3.9J <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
30-Jan-02 \.OJ 1,200 250 12 310 <5.0 43 <5.0 93 130 2.6J 7.2 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0

PES-MW2D 4-Aug-00 <5.0 180 3.6J <5.0 110 <5.0 13 <5.0 7.5 15 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
10-Noy-00 <5.0 260 8.8 <5.0 150 <5.0 17 <5.0 8.3 29 <5.0 I.7J I.IJ <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
8-Feb-01 <5.0 220 7.7 <5.0 98 <5.0 17 <5.0 3.7J 22 <5.0 1.4J <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
9-Aug-01 <5.0 40 7.4 <5.0 23 <5.0 4.5J <5.0 2.4J 4.5J <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
30-Jan-02 <5.0 42 12 <5.0 44 <5.0 8.3 <5.0 1.4J <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0

PES-MW3S 4-Aug-00 1.2J 1,600 12 <5.0 200 <5.0 32 <5.0 42 96 <5.0 4.5J <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
10-Noy-00 <5.0 350 12 <5.0 150 <5.0 50 47 4.6J 47 1.8J 3.2J I.3J I.IJ 1.0J <5.0 <5.0 <5.0 <10 <5.0
9-Feb-01 <5.0 290 14 <5.0 220 <5.0 97 1.4J 4.8J 41 I.IJ 2.8J 1.0J <5.0 <5.0 <5.0 20 <5.0 <10 <5.0
9-Aug-01 <5.0 740 15 <5.0 380 <5.0 54 <5.0 5.7 21 <5.0 3.5J <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
30-Jan-02 I.3J 1,000 19 <5.0 420 <5.0 66 <5.0 24 47 <5.0 5.6 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0

PES-MW3D 4-Aug-00 <5.0 4.5J <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 " I.3J <5.0 <5.0 <10 I.3J
10-Noy-00 <5.0 420 9.9 <5.0 64 <5.0 13 <5.0 60 68 <5.0 1.5J I.IJ <5.0 <5.0 <5.0 <5,0, <5.0 <10 <5.0
8-Feb-0 I <5.0 560 12 <5.0 74 <5.0 12 <5.0 100 87 <5.0 1.8J <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
9-Aug-01 <5.0 230 7.6 <5.0 56 <5.0 9.4 <5.0 21 ' 48 3.OJ I.2J <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 4.0J
30-Jan-02 <5.0 160 35 <5.0 31 <5.0 4.IJ <5.0 8.3 18 3.2J <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0

------

PES-MW4S 3-Aug-00 <5.0 1,600 6.4 <5.0 69 <5.0 9.7 <5.0 50 120 <5.0 2.9J <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
9-NoY-00 1.0J 1,000 13 <5.0 120 <5.0 21 <5.0 57 160 I.3J 5.1 2.0J <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
8-Feb-01 1.0J 990 16 <5.0 170 <5.0 30 <5.0 63 120 1.2J 5.4 1.8J <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
8-Aug-01 <5.0 370 13 <5.0 160 <5.0 32 <5.0 21 68 <5.0 3.2J <5.0 <5.0 <5.0 ' <5.0 <5.0 <5.0 <10 <5.0
30-Jan-02 I.IJ 1,000 21 <5.0 310 <5.0 51 <5.0 57 89 <5.0 4.9J <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0

PES-MW4D 3-Aug-00 <5.0 120 1.7J <5.0 32 <5.0 6.5 <5.0 5.8 13 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
10-Noy-00 <5.0 140 3.OJ <5.0 39 <5.0 5.8 <5.0 9.1 18 <5.0 <5.0 1.5J <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
8-Feb-0 I <5.0 95 2.9J <5.0 34 <5.0 6.0 <5.0 7.0 16 <5.0 <5.0 I.7J <5.0 . <5.0 <5.0 <5.0 <5.0 <10 <5.0
8-Aug-01 <5.0 110 2.2J <5.0 27 <5.0 5.4 <5.0 7.4 15 <5.0 <5.0 <5.0 <5.0 <5.0 .<5.0 <5.0 <5.0 <10 <5.0
30-Jan-02 <5.0 67 I.5J <5.0 22 <5.0 4.1J <5.0 9.1 II <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0

PES-MW5S 3-Aug-00 <5.0 690 5.9 <5.0 70 <5.0 37 <5.0 20 lID <5.0 2.6J <5.0 <5.0 <5.0 '<5.0 <5.0 <5.0 <10 <5.0
9-NoY-00 <5.0 220 6.9 <5.0 88 <5.0 62 <5.0 8.2 38 <5.0 1.4J I.3J <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
8-Feb-01 <5.0 250 8.8 <5.0 120 <5.0 78 <5.0 11 40 <5.0 1.8J I.2J <5.0 <5.0 ' <5.0 21 <5.0 <10 <5.0
8-Aug-01 <5.0 180 6.3 <5.0 92 <5.0 64 <5.0 3.3J 18 <5.0 I.IJ <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
30-Jan-02 <5.0 540 13 <5.0 190 <5.0 92 <5.0 24 33 <5.0 2.6J <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
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TABLE 4.5 (Continued)
SUMMARY OF VOLATILE ORGANIC COMPOUNDS DETECTED IN GROUNDWATER

SITE N-6 PROCESS MONITORING PROGRAM
NSA MID-SOUTH SITE N-6

MILLINGTON, TENNESSEE

cis- trans- Vinyl Carbon Methylene n-Butyl 1.2.3-Trichloro- sec-Butyl 1,2,3-Trichloro- 1,2,4-Trichloro- Chloro-

Sample PCEaI TCE
aI 1,2-DCEaI 1,2-DCEaI

1,I-DCEaI Chloride 1,I-DCAai 1,2-DCA Tetrachloride Chloroform Chloride Benzene Toluene benzene benzene benzene propane benzene m&p Xylenes ethane

Location Date (1lg!L)bI (1lg!L) (1lg!L) (1lg!L) (1lg!L) (1lg!L) (1lg!L) (1lg!L) (1lg!L) (1lg!L) (1lg!L) (1lg!L) (1lg!L) (1lg!L) (1lg!L) (1lg!L) (1lg!L) (1lg!L) (1lg!L) (1lg!L)

PES-MW5D 3-Aug-00 <5.0 450 4.3J <5.0 30 <5.0 4.4J <5.0 85 99 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0

9-Nov-00 <5.0 690 6.9 <5.0 40 <5.0 6.4 <5.0 160 130 <5.0 1.4J 2.lJ <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0

8-Feb-01 <5.0 700 8.1 <5.0 58 <5.0 9.2 <5.0 140 130 <5.0 1.9J 1.2J <5.0 20 <5.0 <5.0 <5.0 <10 <5.0

8-Aug-01 <5.0 680 8.7 <5.0 77 <5.0 13 <5.0 110 120 <5.0 1.8J <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0

30-Jan-02 <5.0 1,000 12 <5.0 160 <5.0 20 <5.0 160 140 <5.0 2.7J <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
PES-MW6S 4-Aug-00 1.0J 1,800 9.9 <5.0 120 <5.0 17 <5.0 270 180 1.2J 3.4J <5.0 <5.0 <5.0 : <5.0 <5.0 <5.0 <10 <5.0

9-Nov-00 1.4J 1,100 17 <5.0 160 <5.0 28 . <5.0 57 140 1.2J <5.0 1.4J <5.0 <5.0 · <5.0 <5.0 <5.0 <10 <5.0

7-Feb-01 2.11 920 22 36 190 <5.0 36 <5.0 <5.0 130 1.2J 6.3 <5.0 <5.0 <5.0 · <5.0 19 <5.0 <10 <5.0

8-Aug-01 I.4J 860 17 <5.0 190 <5.0 39 <5.0 49 94 <5.0 5.1 <5.0 <5.0 <5.0 " <5.0 <5.0 <5.0 <10 <5.0
29-Jan-02 1.5J 1,200 25 <5.0 300 <5.0 62 <5.0 68 120 1.4J 6.6 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0

PES-MW6D 3-Aug-00 <5.0 220 4.0J <5.0 120 <5.0 16 <5.0 6.4 17 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
9-Nov-00 <5.0 200 4.6J <5.0 51 <5.0 5.8 <5.0 17 28 <5.0 <5.0 1.9J <5.0 <5.0 · <5.0 <5.0 <5.0 <10 <5.0
7-Feb-01 <5.0 150 <5.0 <5.0 36 <5.0 5.2 <5.0 12 22 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
8-Aug-01 <5.0 88 2.4J <5.0 32 <5.0 5.1 <5.0 6.3 12 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
29-Jan-02 <5.0 74 26 <5.0 58 <5.0 8.2 <5.0 4.8J <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0

PES-MW7S 2-Aug-00 1.2J 660 7.2 <5.0 16 <5.0 2.5J <5.0 74 n <5.0 <5.0 <5.0 <5.0 <5.0 · <5.0 <5.0 <5.0 <10 <5.0
9-Nov-00 <5.0 150 28 <5.0 100 <5.0 82 <5.0 6.4 23 <5.0 I.IJ I.7J <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
7-Feb-01 <5.0 95 61 <5.0 95 <5.0 84 <5.0 5.1 8.8 <5.0 <5.0 <5.0 <5.0 <5.0 · <5.0 <5.0 <5.0 <10 <5.0
7-Aug-01 <5.0 140 28 <5.0 110 <5.0 83 <5.0 4.0J 5.0J <5.0 <5.0 <5.0 <5.0 <5.0 ; <5.0 <5.0 <5.0 <10 <5.0
29-Jan-02 <5.0 220 22 <5.0 170 <5.0 110 <5.0 13 16 <5.0 .1.2J <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0

PES-MW7D 2-Aug-00 2.0J 570 16 <5.0 120 <5.0 81 <5.0 20 29 <5.0 I.3J <5.0 <5.0 . <5.0 <5.0 <5.0 <5.0 <10 <5.0
9-Nov-00 <5.0 980 4.5J <5.0 20 <5.0 4.4J <5.0 260 ISO <5.0 1.6J 1.5J <5.0 <5.0 · <5.0 <5.0 <5.0 <10 <5.0
7-Feb-01 <5.0 800 6.0 <5.0 23 <5.0 5.5 <5.0 210 130 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
7-Aug-Ol <5.0 670 4.5J <5.0 27 <5.0 6.0 <5.0 200 100 <5.0 1.0J <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
29-Jan-02 <5.0 1,300 5.0J <5.0 53 <5.0 6.9 <5.0 270 ISO <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0

PES-MW8S 2-Aug-00 <5.0 150 <5.0 <5.0 6.7 <5.0 2.2J <5.0 8.0 27 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
8-Nov-00 <5.0 98 I.OJ <5.0 38 <5.0 16 <5.0 8.3 17 <5.0 <5.0 1.9J <5.0 <5.0 , <5.0 <5.0 <5.0 <10 <5.0
7-Feb-0 1 <5.0 100 <5.0 <5.0 40 <5.0 16 <5.0 8.1 13 <5.0 <5.0 <5.0 <5.0 <5.0 · <5.0 <5.0 <5.0 <10 <5.0
7-Aug-01 <5.0 61 <5.0. <5.0 33 <5.0 II <5.0 4.8J 5.2 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
29-Jan-02 <5.0 220 1.2J <5.0 n <5.0 26 <5.0 14 15 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0

PES-MW8D 2-Aug-00 <5.0 380 1.4J <5.0 7.4 <5.0 1.6J <5.0 52 73 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
8-Nov-00 <5.0 no 2.6J <5.0 16 <5.0 3.6J <5.0 97 86 <5.0 <5.0 1.9J <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
7-Feb-01 <5.0 580 <5.0 <5.0 22 <5.0 <5.0 94 96 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
7-Aug-01 <5.0 540 3.lJ <5.0 26 <5.0 4.9J <5.0 n 82· <5.0 <5.0 <5.0 <5.0 <5.0 ., <5.0 <5.0 <5.0 <10 <5.0
29-Jan-02 <5.0 980 4.0J <5.0 37 <5.0 6.1 <5.0 30 120 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0

007GI5UF 24-Jul-00 <5.0 290 14 <5.0 370 <5.0 65 <5.0 2.7J 10 <5.0 2.7J <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
8-Nov-00 <5.0 380 12 <5.0 340 <5.0 51 <5.0 3.7J <5.0 <5.0 2.6J 2.6J <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
6-Feb-01 <5.0 370 14 <5.0 330 <5.0 41 <5.0 5.8 16 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
7-Aug-01 <5.0 310 13 <5.0 340 <5.0 50 <5.0 5.2 17 <5.0 2.8J <5.0 <5.0 <5.0 '. <5.0 <5.0 <5.0 <10 <5.0

29-Jan-02 <5.0 780 23 <5.0 900 <5.0 100 <5.0 15 30 <5.0 5.1 <5.0 <5.0 <5.0 .<5.0 <5.0 <5.0 <10 <5.0
007GI5LF 25-Jul-00 <5.0 58 6.2 <5.0 3.4J <5.0 1.0J <5.0 19 4.8 <5.0 <5.0 <5.0 <5.0 <5.0 · <5.0 .<5.0 <5.0 <10 <5.0

8-Nov-00 <5.0 14 <5.0 <5.0 10 <5.0 2.6J <5.0 25 6.9 <5.0 <5.0 2.2J <5.0 <5.0 <5.0 . <5.0 <5.0 <10 <5.0

6-Feb-01 <5.0 8.7 <5.0 <5.0 6.2 <5.0 2.9J <5.0 18 6.3 <5.0 <5.0 2.6J <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0

7-Aug-01 <5.0 3.5J <5.0 <5.0 3.9J <5.0 1.2J <5.0 17 5.1 <5.0 <5.0 <5.0 <5.0 <5.0 .<5.0 <5.0 <5.0 <10 <5.0

29-Jan-02 <5.0 36 <5.0 <5.0 6.0 <5.0 1.5J <5.0 27 8.5 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
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TABLE 4.5 (Continued)
SUMMARY OF VOLATILE ORGANIC COMPOUNDS DETECTED IN GROUNDWATER

SITE N-6 PROCESS MONITORING PROGRAM
NSA MID-SOUTH SITE N-6

MILLINGTON, TENNESSEE

cis- trans- Vinyl Carbon Methylene n-Butyl l.2.3-Trichloro- se~-Butyl 1,2,3-Trichloro- 1,2,4-Trichloro- Chloro-

Sample PCEaI TCEaI 1,2-DCEaI 1,2-DCEaI 1,I-DCEaI Chloride 1,I-DCAai 1,2-DCA Tetrachloride Chloroform Chloride Benzene Toluene benzene benzene benzene propane benzene m&p Xylenes ethane

Location Date (llgIL)bI (llgIL) (llgIL) (llgIL) (llgIL) (llgIL) (llgIL) . (llgIL) (llgIL) (llglL) (llgIL) (llgIL) (llgIL) (llgIL) (llgIL) (llgIL) (llgIL) (llgIL) (llgIL) (llgIL)

INJECTION WELLS
PES-INJIS 5-Aug-00 <5.0 640 II <5.0 150 <5.0 14 <5.0 20 75 1.41 3.01 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0

PES-INJID 5-Aug-00 <5.0 55 1.71 <5.0 9.3 <5.0 2.81 <5.0 2.91 5.7 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0

PES-INJ2S 5-Aug-00 <5.0 600 14 <5.0 210 <5.0 50 <5.0 13 58 <5.0 2.91 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0

31-lan-02 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0

Oil II-Nov-OO <250 1701 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <500 <250

Oil 9-Feb-Ol <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <9,900 <5,000

Oil 9-Aug-01 <4,900 <4,900 <4,900 <4,900 <4,900 <4,900 <4,900 <4,900 <4,900 <4,900 <4,900 <4,900 <4,900 <4,900 <4,900 <4,900 <4,900 <4,900 <9,800 <4,900

Oil 31-lan-02 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <10,000 <5,000

PES-INl2D 5-Aug-00 <5.0 140 4.01 <5.0 40 <5.0 7.3 <5.0 2.71 12 <5.0 <5.0 <5.0 <5.0 <5.0 '<5.0 <5.0 <5.0 <10 <5.0

II-Nov-OO <5.0 2.11 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 21 <5.0 <5.0 <5.0 <10 <5.0

9-Aug-01 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 2.01

31-lan-02 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0

Oil II-Nov-OO <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <500 <250

Oil 9-Feb-01 <5,000 <5,000 <5,000 . <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <10,000 <5,000

Oil 9-Aug-01 <4,900 <4,900 <4,900 <4,900 <4,900 <4,900 <4,900 <4,900 <4,900 <4,900 <4,900 <4,900 <4,900 <4,900 <4,900 <4,900 <4,900 <4,900 <9,800 <4,900

Oil 31-lan-02 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <10,000 <5,000

PES-INJ3S 5-Aug-00 <5.0 450 5.1 <5.0 52 <5.0 6.9 <5.0 18 42 <5.0 1.71 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10.0 <5.0

Oil II-Nov-OO <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 ·<250 <250 <250 <10 <250

Oil 8-Feb-0 I <4,900 <4,900 <4,900 <4,900 <4,900 <4,900 <4,900 <4,900 <4,900 <4,900 <4,900 <4,900 <4,900 1,1001 <4,900 <4,900 <4,900 1,4001 1,4001 <4,900

Oil 9-Aug-01 <4,800 <4,800 <4,800 <4,800 <4,800 <4,800 <4,800 <4,800 <4,800 <4,800 <4,800 <4,800 <4,800 2,2001 1,8001 1,2001 <4,800 2,0001 <9,600 <4,800

PES-INJ3D 5-Aug-00 <5.0 80 2.41 <5.0 43 <5.0 7.0 <5.0 1.11 4.71 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0

9-Feb-01 <5.0 II <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 . <5.0 <5.0 <10 2.41

9-Aug-01 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 12

Oil II-Nov-OO <250 <250 <250 <250 <250· <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <500 <250

PES-INJ3 D(DUP4) Oil II-Nov-OO <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <500 <250

Oil 9-Feb-01 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <10,000 <5,000

Oil 9-Aug-01 <5,000 . <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5>000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <10,000 <5,000

PES-IN14S 6-Aug-00 <5.0 190 18 <5.0 170 <5.0 63 <5.0 4.81 25 <5.0 1.81 <5.0 <5.0 <5.0 '<5.0 <5.0 . <5.0 <10 <5.0

31-lan-02 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <100 <50

Oil 31-lan-02 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5;000 <10,000 <5,000

PES-IN14D 6-Aug-00 <5.0 560 17 <5.0 240 <5.0 75 <5.0 5.3 29 <5.0 1.81 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
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TABLE 4.5 (Continued)
SUMMARY OF VOLATILE ORGANIC COMPOUNDS DETECTED IN GROUNDWATER

SITE N-6 PROCESS MONITORING PROGRAM
NSA MID-SOUTH SITE N-6

MILLINGTON, TENNESSEE

cis- trans- Vinyl Carbon Methylene n-Butyl 1.2.3-Trichloro- sec-Butyl 1,2,3-Trichloro- 1,2,4-Trichloro- Chioro-

Sample PCE:>! TCE:>! 1,2-DCE:>! 1,2-DCE:>! I,I-DCE:>! Chloride l,l-DCA:>! 1,2-DCA Tetrachloride Chlorofonn Chloride Benzene Toluene benzene benzene benzene propane benzene m&p Xylenes ethane

Location Date (~gIL)bl (~gIL) (~gIL) (~gIL) (~gIL) (~gIL) (~gIL) (~gIL) (~gIL) (~gIL) (~gIL) (~gIL) (~gIL) (~gIL) (~gIL) (~gIL) (~gIL) (~gIL) (~gIL) (~gIL)

QUALITY ASSURANCE/QUALITY CONTROL
Field Blank 25-Jul-00 <5.0 I.2J <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 1.8J <5.0 <5.0 <5.0 <5.0 <5.0 '<5.0 <5.0 <5.0 <10 <5.0

Rinsate Blank 4-Aug-00 <5.0 180 1.0J <5.0 15 <5.0 1.8J <5.0 7.1 16 <5.0 <5.0 <5.0 <5.0 <5.0 :<5.0 <5.0 <5.0 <10 <5.0

Rinsate Blank 6-Feb-01 <5.0 22 <5.0 <5.0 <5.0 <5.0 1.9J <5.0 3.8J I.7J <5.0 <5.0 I.7J <5.0 <5.0 i<5.0 <5.0 <5.0 <10 <5.0

Rinsate Blank 7-Aug-01 <5.0 1.11 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0

Rinsate Blank . 30-Jan-02 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0

Trip Blank 2-Aug-00 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0

Trip Blank 3-Aug-00 <5.0 I.5J <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 1.4J <5.0 <5.0 <5.0 <5.0 : <5.0 <5.0 <5.0 <10 <5.0

Trip Blank 4-Aug-00 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0

Trip Blank 6-Feb-01 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 i <5.0 <5.0 <5.0 <10 <5.0

Trip Blank 6-Aug-01 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0

Trip Blank 8-Aug-01 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <'5.0 <5.0 <10 <5.0

Trip Blank 29-Jan-02 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
Trip Blank 30-Jan-02 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
Trip Blank 31-Jan-02 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
Tank Water 30-Jan-02 <5.0 180 8.8 5.5 59 <5.0 20 <5.0 27 26 <5.0 <5.0 <5.0 <5.0 <5.0 . <5.0 <5.0 <5.0 <10 <5.0
PES-MW4DMS 3-Aug-00 <5.0 180 1.5J <5.0 95 <5.0 6.0 <5.0 5.8 12 <5.0 54 61 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
PES-MW4D MSD 3-Aug-00 <5.0 190 I.7J <5.0 98 <5.0 6.2 <5.0 5.8 12 <5.0 56 63 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
PES-MWIS MS 6-Feb-01 <5.0 100 18 <5.0 74 <5.0 28 <5.0 <5.0 4.8J <5.0 49 55 <5.0 <5.0 <5.0 <5.0 <5.0 <10 2.8J
PES-MW IS MSD 6-Feb-01 <5.0 99 18. <5.0 73 <5.0 27 <5.0 <5.0 4.3J <5.0 49 53 <5.0 <5.0 <5.0 <5.0 <5.0 <10 2.8J
PES-MWIS MS 29-Jan-02 <5.0 190 43 51 130 <5.0 45 <5.0 2.2J 12 <5.0 69 64 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
PES-MWIS MSD 29-Jan-02 <5.0 180 42 48 120 <5.0 43 <5.0 2.2J II <5.0 65 63 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0

PES-INnS MS 8-Feb-01 <10 99 <10 <10 100 <10 <10 <10 <10 <10 <10 98 100 <10 <10 <10 <10 2.4J 2.3J <10
PES-INnS MSD 8-Feb-01 <10 97 <10 <10 98 <10 <10 <10 <10 <10 <10 97 100 <10 <10 <10 <10 <10 <20 <10
PES-MW3DMS 30-Jan-02 <5.0 250 50 <5.0 130 <5.0 5.4 <5.0 8.0 23 4.2J 66 63 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
PES-MW3D MSD 30-Jan-02 <5.0 230 46 <5.0 120 <5.0 4.9J <5.0 7.1 21 3.8J 61 59 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
PES-MW6D MS 7-Feb-0 I <5.0 210 <5.0 <5.0 85 <5.0 5.2 <5.0 13 23 <5.0 48 51 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
PES-MW6D MSD 7-Feb-0 I <5.0 220 <5.0 <5.0 88 <5.0 5.4 <5.0 14 25 <5.0 49 52 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
PES-MWID MS 8-Aug-01 <5.0 40 <5.0 <5.0 34 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 40 45 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
PES-MWID MSD 8-Aug-01 <5.0 <5.0 <5.0 <5.0 38 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 44 49 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
PES-MW7DMS 7-Aug-01 <5.0 1,000 4.8J <5.0 70 <5.0 6.1 <5.0 220 liD <5.0 47 50 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
PES-MW7D MSD 7-Aug-01 <5.0 920 4.4J <5.0 67 <5.0 5.5 <5.0 200 100 <5.0 44 46 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
PES-INJ2S MS Oil 9-Aug-Ol <4,800 <4,800 <4,800 <4,800 <4,800 <4,800 <4,800 <4,800 <4,800 <4,800 <4,800 <4,800 5,600 1,200J <4,800 <4,800 <4,800 <4,800 <9,600 <4,800
PES-INJ2S MSD Oil 9-Aug-01 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 53,000 60,000 <5,000 <5,000 <5,000 <5,000 <5,000 <10,000 <5,000

:>! PCE = tetrachloroethene; TCE = trichloroethene; DCE = dichloroethene; TCA = trichloroethane; DCA = dichloroethane.

bI ~gIL = micrograms per liter.

cI <5 indicates that the analyte was not detected above the method detection limit indicated.

dI J indicates that the analyte was detected at a concentration above the method detection limit but below the reporting limit resulting in an estimated value.
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TABLE 4.6
SUMMARY OF VOLATILE ORGANIC COMPOUNDS DETECTED IN GROUNDWATER

NSA MID-SOUTH LONGTERM MONITORING PROGRAM

NSA MID-SOUTH SITE N-6

MILLINGTON, TENNESSEE

Vinyl I, I, 1- Carbon Bromochloro Dichlorofuoro Semi-Volatiles·

Sample Stratigraphic PCEaI TCEaI 1,2-DCEaI I,I-DCE Chloride TCAai 1,I-DCAai 1,2-DCA Tetrachloride Chloroform -methane -methane Acetone Benzene BEHPai TPH-DROai

Location Intervalbl
Date (~gII.f (~g/L) (~g/L) (~g/L) (~g/L) (~g/L) (~g/L) (~g/L) (~g/L) (~g/L) (~g/L) (~g/L) (~g/L) (~g!L) (~g/L) (~g/L)

PERMANENT MONITORING WELLS

007GI2LF LF Mar-96 NOdi NO NO NO NO NO NO NO NO NO NO ND NO NO NO NO

Aug-96 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NAci NA
May-97 ND NO NO NO NO NO NO NO NO NO NO NO No NO NA NA
Nov-97 NO NO NO ND NO NO NO NO NO NO ND NO NO NO NA NA
Aug-98 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NA NA
Nov-98 NO NO NO NO NO NO NO NO NO NO NO NO ~ NO NA NA
Jul-OO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO

Aug-Ol ~ ND NO NO NO NO NO NO NO NO NO NO NO No NO NO NO

007GI3LF LF Mar-96 NO NO NO NO NO NO NO NO NO NO NO NO NO NO 2Ju NO
Apr-97 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NA NA
Nov-97 NO NO NO NO NO NO . NO NO NO NO NO NO NO NO NA NA
Jul-OO NO NO NO ND NO NO NO NO NO NO NO NO NO NO NO NO

Aug-Ol NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO
007GI4LF LF Mar-96 NO NO NO NO NO NO NO NO NO NO NO NO NO NO 8J NO

Aug-96 NO NO NO NO NO NO NO NO NO NO NO NO ND NO NA NA
Nov-97 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NA NA
Jul-OO NO NO NO NO NO NO NO NO NO NO NO NO NO ND NO NO

Aug-Ol NO 0.28J 0.32J*gI NO NO NO NO NO NO NO NO NO NO 0.15J NO NO
007GI5UF UF Mar-96 NO 840 20J* 280 NO ND 48J NO 20J 70 NO NO NO 7J 1J 160

Aug-96 NO 800 22J* 290 NO NO 43J NO 19J 63 NO NO No 6J NA NA

Apr-97 NO 600DhI 20* 380D NO NO 67 NO 14 44 NO NO NO 6.6 NA NA
Nov-97 0.8J 580D 18* 320 NO NO 51 ND 9.8 30 ND NO 93 4.6J NA NA
Aug-98 0.58J 580D 19* 320D NO NO 64 NO 4.3J 17 NO NO NO 4.6J NA NA
Jul-OO NO 400D NO 310D NO NO 51 NO 4J 10 NO NO ~ 3J NO NO

Aug-Ol NO 580 15* 430 ND NO 70 NO 8.9 22 NO NO NO 4.4 NO NO
007GI5LF LF Mar-96 NO NO NO NO NO ND NO NO 20 5J NO ND NO ND 14 110

Aug-96 NO 13 NO 6J NO NO 2J ND 26 10 NO NO NO NO NA NA
Apr-97 NO 12 NO 6.3 NO NO NO NO 27 7.4 NO NO NO NO NA NA
Nov-97 1.1J 12 NO NO NO NO ND NO 2.8J 2.7J NO NO NO NO NA NA
Aug-98 NO 6.5 NO 3.9J NO NO NO NO 15 5.6 NO NO NO NO NA NA
Jul-OO ND II NO 7 NO NO NO NO 24J 7 NO ND NO NO NA NA

Aug-Ol NO 3.2 NO 3.1 NO NO 1.2 NO 22 5.1 NO NO NO NO NA NA
007G24MF MF Aug-98 NO NO NO ND NO ND NO NO NO ND NO ND NO NO NA NA

Nov-98 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NA NA

Jul-OO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NA NA

Aug-Ol NO NO NO NO NO NO NO NO NO NO NO NO ND NO NA NA
007G25MF MF Aug-98 NO 18 NO 2.9J ND ND NO NO NO 2.0J NO NO NO ND NA NA

Nov-98 NO 13J NO 2J NO ND NO ND NO NO NO NO NO NO NA NA

Jul-OO NO 27 NO NO NO NO NO NO NO 2J NO NO NO ND NA NA

Aug-Ol NO 25 0.65J 3.4 NO NO NO NO 1.5 2.9 ND NO NO NO NA NA
007G26MF MF Aug-98 NO 1.8J NO ND ND NO NO ND NO NO' ND ND ND ND NA NA

Nov-98 NO 4J NO NO NO NO NO NO NO NO NO ND ND ND NA NA

Jul-OO NO 7 NO NO NO NO NO NO NO NO NO NO NO NO NA NA
Aug-Ol NO 2.8 NO 0.73J NO NO NO NO NO NO NO NO NO NO NA NA
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TABLE 4.6 (Continued)
SUMMARY OF VOLATILE ORGANIC COMPOUNDS DETECTED IN GROUNDWATER

NSA MID-SOUTH LONGTERM MONITORING PROGRAM
NSA MID-SOUTH SITE N-6

MILLINGTON, TENNESSEE

Vinyl I, 1,1- Carbon Bromochloro Dichlorofuoro
I

Semi-Volatiles

Sample Stratigraphic PCEaI TCEaI 1,2-DCEaI I,I-DCE Chloride TCAai 1,I-DCAai 1,2-DCA Tetrachloride Chloroform -methane -methane Acetone Benzene BE~ TPH-DROai

Location Intervalbl Date (l!g!L)"' (l!g!L) (l!g!L) (l!g!L) (l!g!L) (l!g!L) (l!g!L) (l!g!L) (l!g!L) (l!g!L) (l!g!L) (l!g!L) (l!g!L) (l!g!L) (l!g!L) (l!g!L)

007G49LF UF (58') 1un-99 ND 21 NO NO NO NO ND NO NO NO NO NO ND NO NA NA

MF (63') 1un-99 NO 21 NO NO NO NO NO NO NO NO NO NO 81 NO NA NA

MF (68') 1un-99 ND 21 NO NO NO NO NO NO NO NO NO NO NO NO NA NA

MF (73') 1un-99 NO NO NO NO NO NO NO NO NO NO NO NO 61 NO NA NA

LF (78') 1un-99 NO NO NO NO NO NO . NO NO NO NO NO NO NO NO NA NA

LF (83') 1un-99 NO NO NO NO NO NO NO NO NO NO NO NO No NO NA NA

LF (88') 1un-99 NO NO NO NO NO NO NO NO NO NO NO NO ND NO NA NA

LF (93') 1un-99 ND NO NO NO NO NO NO NO NO NO NO NO N'D NO NA NA

LF 1ul-00 NO NO NO NO NO NO NO NO NO NO NO NO ND NO NA NA·

LF Aug-Ol ND 0,821 NO NO NO NO NO NO 0.441 NO NO NO NO NO NA NA

TEMPORARY MONITORING POINTS
7-34 UF (45') Nov-95 NO NO NO NO NO NO NO. NO NO NO NO ND NO NO NA NA

7-35 UF (49') Nov-95 ND 117 9.92 80 NO ND NO . 44.2 10.3 NO 31.9 NO NO NO NA NA

7-36 MF (58') Nov-95 NO NO 28 NO NO NO NO NO NO NO NO 6.1 NO NO NA NA

7-37 MF (60') Nov-95 NO NO NO NO NO NO NO NO NO NO ND NO NO NO NA NA

7-49 LF (34') Nov-95 NO 8.1 NO NO NO NO NO NO NO NO NO NO NO NO NA NA

7-50 MF (61') Nov-95 NO NO NO NO NO NO NO NO NO . NO NO NO ND NO NA NA

7-51 UF (54') Nov-95 NO NO NO NO NO NO NO NO ND NO NO NO NO NO NA NA
7-52 UF (52') Nov-95 NO NO NO NO NO NO NO ND NO NO ND NO ND ND NA NA

7-53 MF (64') Feb-96 NO NO NO NO NO ND NO NO NO NO NO NO NO NO NA NA

7-54 MF (58') Feb-96 NO NO NO NO ND NO NO NO ND NO ND NO NO NO NA NA

7-68 UF (48') Feb-97 NO 2.6 NO 3.2 NO NO 1.9 NO NO ND NO ND 200 NO NA NA

UF (53') Feb-97 NO 3.7 NO 5.1 NO NO 2.7 NO NO NO NO NO 50.91 NO NA NA

MF (58') Feb-97 NO 1.61 NO 4.3 NO NO 2.4 NO NO NO NO NO 1380 NO NA NA

MF (64') Feb-97 NO NO NO 2.01 NO NO NO NO 17.4 27.7 NO NO 562 NO NA NA

MF (69') Feb-97 NO 1.21 NO 2.31 ND NO NO NO 23.2 22.4 NO NO ro..ro NO NA .NA

LF (73') Feb-97 ND 8.2 5.6 NO NO NO NO NO 15.2 23.3 NO NO ND NO NA NA

LF (78') Feb-97 ND 6.4 5.12 ·NO NO NO NO. NO 6.5 8.1 NO NO NO NO NA NA

LF (83') Feb-97 NO 1.31 NO NO NO NO NO NO 1.31 4.11 NO NO 594 NO NA NA

LF (88') Feb-97 NO NO NO NO NO NO NO NO 1.41 3.91 NO ND NO NO NA NA
7-69 MF (60') Feb-97 ND 1160 29.2 183 ND NO 36.5 NO 199 180 NO NO NO 5.1 NA NA

LF (90') Feb-97 NO 1.61 NO NO NO ND NO NO NO NO NO NO ND ro..ro NA NA
7-70 UF (46') Feb-97 NO 16.9 ND 10.7 NO NO 3:21 NO ND 1.91 NO NO NO NO NA NA

MF (68') Feb-97 ND 190 NO 4.31 NO NO NO ND NO 47.4 NO NO NO NO NA NA

LF (88') Feb-97 NO 38.9 NO 1.01 NO NO NO NO 3.51 11.3 NO NO NO NO NA NA
7-71 UF (46') Feb-97 NO NO NO NO NO ND 1.71 NO NO NO ND NO 1020 NO NA NA

MF (68') Feb-97 NO 422 NO 2.7 NO NO NO NO 121 60.8 ND NO NO ND NA NA

LF (88') Feb-97 NO 14 ND 2.6 ND NO NO NO 34.3 15.9 NO NO NO NO NA NA
7-72 UF (46') Feb-97 ND 16.1 NO 8.7 NO NO 4.1 NO NO NO NO NO NO . NO NA NA

MF (68') Feb-97 ND 122 NO 1.61 NO NO NO NO 10.3 30.6 NO NO NO NO NA NA

LF (90') Feb-97 NO 8.7 ND 2.11 ND NO NO NO 28.5 21.1 NO ND 197 NO NA NA
7-73 MF (68') Feb-97 NO 15.3 ND NO NO ND NO NO NO 2.11 NO NO 1,64 NO NA NA

LF (90') Feb-97 NO NO NO NO NO NO NO NO NO NO NO NO 441 NO NA NA
7-74 tvlF (68') Feb-97 ND 47.4 NO 1.41 NO NO NO NO NO 4.31 NO NO NO NO NA NA

LF (91') Feb-97 NO 1.21 NO ND ND ND NO NO NO NO NO NO 331 NO NA NA
7-79 MF (67') Feb-97 NO 61.2 NO 10.2 ND NO 3.51 NO NO 7.2 NO ND NO NO NA NA
7-80 tvlF (66') Feb-97 ND 26.2 NO 14.2 NO NO NO NO NO 3.31 NO ND NO NO NA NA

LF (87') Feb-97 . ND NO NO NO NO NO ND NO NO NO NO ND NO NO NA NA

aI PCE = tetrachloroethene; TCE = trichloroethene; DCE = dichloroethene; TCA =trichloroethane; DCA = dichloroethane; BEHP = bis(2-ethylhexyl)phthalate; TPH-DRO =total petroleum hydrocarbons - diesel range organics.

bl UF = upper fluvial deposits; MF =middle fluvial deposits; LF = lower fluvial deposits. fI 1 indicates that the imalyte was detected at a concentration above the method detection limit but below the reporting limit resulting in an estimated value.

d l!g!L =micrograms per liter. gi. =total cis- and trans-I ,2-DCE.

dI NO =not detected. hi D =data qualifier indicates analysis of diluted sample.

dNA =not analyzed.
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4.4 POST-INJECTION PROFILE OF CHLORINATED ALIPHATIC
HYDROCARBONS

4.4.1 Chlorinated Ethenes Over Time

Reductions in contaminant concentrations and changing molar fractions [i.e.,
declining mass fraction ofTCE and increasing mass fraction of daughter products such as·
cis-l,2-DCE] of dissolved constituents over time can be indicative of biodegradation.
Figures 4.3 and 4.4 show the distribution of TCE (maximum concentration plotted for
each well pair) for pre-injection conditions (July/August .2000) and for post-injection
conditions at 12 months following injection (July/August 2001); respectively. The
overall plume appears to be stable, with slightly lower concentrations of TCE in
July/August 2002.

Figures 4.5 and 4.6 plot concentrations of TCE and cis-l,2-DCE, respectively, over
time in both upper and lower fluvial deposits. monitoring wells. The maximum pre­
injection concentration of TCE was 1,800 J.1g/L at location PES-MW6S, while the
maximum TCE concentration measured in January 2002 was 1,200 J.1g/L at locations
PES-MW2S and PES-MW6S. The maximum pre-injection concentration of cis-l ,2-DCE

. was 34 J.1g/L at location PES-MW1S, while the maximum cis-l,2-DC~ concentration
measured in January 2002 was 250 J.1g/L at location PES-MW2S. VC was not detected at
concentrations above the MDL at any of the monitoring locations during baseline
sampling or process monitoring sampling events. The lack of measurable concentrations
ofVC in the monitoring wells indicates that either VC is not being generated, or that VC.
is being degraded as fast as it is generated.

Contaminant concentrations measured in the injection wells show a dramatic decline
over time. The maximum concentrations of TCE measured for the injection wells was
640 J.1g/L at PES-INJlS and 600 J.1g/L at PES-INJ2S. By January 2002, TCE was below
detection limits for all samples collected from the injection wells (pES-INJ2S, PES­
INJ2D, and PES-INJ4S). Concentrations of TCE and other CAHs likely attenuated more
quickly than inferred by the January 2002 data. For example, concentrations ofTCE and
1,I-DCE at injection well location PES-INJ2D decreased from 140 J.1g/L and 40 J.1g/L in
August 2002 (pre-injection) to an estimated concentration of2.1J J.1g/L and to less than 5
J.1g/L in November 2000, respectively. Without a measurable increase in concentrations
cis-l,2-DCE, VC, or ethene at the injection well locations, it cannot be determined
whether the decrease in contaminant concentration was due to biodegradation or due to
partitioning into the vegetable oil.

While there is an overall reduction in the maximum concentration of TCE detected
over time, a decreasing trend in TCE concentration is not uniform for all wells. For
example, an overall increase in TCE concentration from July 2000 (pre-injection). to
January 2002 was observed for wells PES-MW2S, PES-MW3D, PES-MW5D, PES­
MW6S, PES-MW7D, PES-MW8S, PES-MW8D, and 007G15UF.

For locations that do show a reduction in TCE concentration, it is not readily apparent
whether the observed decreases are a result of biodegradatIon, natural variations in
contaminant concentrations, or partitioniDg of contaminant mass into the vegetable oil
NAPL. .However; an increase in cis-l,2-DCE concentrations detected in the many of the
monitoring wells indicates that the reduction on TCE concentrations may be a result of
enhanced biodegradation.
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FIGURE4.5A
CONCENTRATIONS OF TCE IN UPPER FLUVIAL DEPOSITS OVER TIME
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FIGURE 4.5B
CONCENTRATIONS OF TCE IN LOWER FLUVIAL DEPOSITS OVER TIME
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FIGURE4.6A
CONCENTRATIONS OF cis-l,2~DCEIN UPPER FLUVIAL DEPOSITS OVER TIME
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FIGURE 4.6B
CONCENTRATIONS OF cis-l,2-DCE IN LOWER FLUVIAL DEPOSITS OVER TIME
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The change in concentrations of VOCs in the injection wells is substantial.
Difficulties were encountered sampling the injection wells due to the continual presence
of vegetable oil. Therefore, not all the proposed injection sampling locations were
sampled during every. event. VOCs were not detected in injection wells PES-INJ2S,
PES-lNJ2D, and PES-INJ4 for samples collected in January 2002. In August 200 I, the
only VOC detected in injection wells sampled (PES-INJ2D and PES-INBD) was
chloroethane at a concentration of 12 /lg/L at well PES-INBD. A lack of daughter
products and a lack of ethene or ethane end products suggests that the attenuation in
VOCs in the injection wells is due to partitioning within the vegetable oil. Detection
limits for oil samples collected from the injection wells are elevated due to matrix
interferences (Table 4.4), and the extent of VOCs in oil cannot be detennined with
current analytical procedures.

4.4.2 Presence of Daughter Products and CAH Ratios

The presence of daughter products that were not used in Base operations, particularly
cis-I,2-DCE, ethene, and ethane provides strong evidence that PCE and TCE have been
and/or are being reductively dechlorinated at this site. Progressive transfonnation of
PCE and TCE· to ethene can be indicated by computing the molar ratio of parent
compounds to daughter products at a specific' location. For example, because reductive
dechlorination proceeds in only one direction (i.e., TCE to cis-I,2-DCE and not vice
versa), the molar ratio of TCE to cis-I,2-DCE would decrease where reductive
dechlorination of TCE dominates the contaminant attenuation process. Similarly, the
sequential reduction of I, I-DCA to chloroethane to ethane, and the sequential reduction
of CT to chlorofonn to methylene chloride to chloromethane, also would indicate
progressive transfonnation by reductive dechlorination.

Chlorinated ethene concentration plots and molar fraction plots over time for all
monitoring well locations sampled in January 2002 are included in Appendix C. The
following discussion includes an evaluation of chlorinated ethene data for select
monitoring locations at the site.

Changes in contaminant concentrations and molar fractions over the first 18 months of
the vegetable oil injection field test exhibit highly variable trends and are not unifonnly
indicative of enhanced biodegradation. In fact, contaminant concentrations in some wells
increased from pre-injection concentrations, likely as a result of displacement from the
injection event or due to natural temporal variations in contaminant concentrations.

The initial response to the vegetable injection was pronounced at several monitoring
locations. Figures 4.7 and 4.8 present plots of concentration over time and of molar
fractions over time for wells PES-MWIS and PES-MW3S, respectively. For these two
locations, the concentration ofTCE decreased substantially after injection as measured in
November 2000. However, concentrations of TCE at location PES-MW3S increased
over the past three monitoring events. Concentrations of TCE at location PES-MW IS
are variable, but also have increased for the last monitoring event. An initial increase in
cis- I ,2-DCE and ethene suggest that reductive dechlorination was initially stimulated, but
that the process was not sustained. A similar trend in contaminant concentrations was
also observed at monitoring location PES-MW7S (Appendix C).
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FIGURE 4.7A
CONCENTRATIONS OF SELECT CHLORINATED ETHENES OVER TIME
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MOLAR FRACTION OF CHLORINATED ETHENES
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FIGURE4.8A
CONCENTRATIONS OF SELECT CHLORINATED ETHENES OVER TIME
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Based on the ratio of the molar fraction of the parent compound TCE to the daughter
products, cis-I,2-DCE, VC, and ethene in these wells, biodegradation may have been
stimulated by vegetable oil injection. Although concentrations of VC were not detected,
concentration and molar fraction of both cis-l,2-DCE and ethene increased at PES­
MW1S, PES-MW3S, andPES-MW7S between the baseline sampling event in August
2000 and the first monitoring event in November 2000. These trends were not expected
at monitoring locations PES-MWI Sand PES-MW7S because they are located 100 and
50 feet from the injection locations, respectively. It is possible that these locations were
impacted when the injection caused radial groundwater flow due to displacement and a
temporary mounding of the groundwater potentiometric surface. Thus, the injection
caused a temporary reversal in groundwater flow direction between the injection area and
upgradient location PES-MWIS. .

It is difficult to distinguish whether the initial changes in contaminant concentrations
at these locations are due to stimulation of reductive dechlorination, or whether the initial
changes were simply caused by displacement with groundwater of differing contaminant
concentrations. In either event, as the groundwater system re-equilibrated and the
regional groundwater flow direction was resumed, the effects of the injection at PES­
MWIS and PES-MW7S are apparently rebounding toward pre-injection (i.e., baseline)
conditions. While well PES-MW3S is much closer to the injection wells, it also shows
the same initial changes indicative of reductive dechlorination, followed by a subsequent
trend towards baseline conditions.

Figures 4.9 through 4.12 present plots of concentration over time and of molar
fractions over time for wells PES-MW2S, PES-MW2D, PES-MW3D, and PES-MW6D,
respectively. Concentrations of TCE at locations PES-MW2S, PES-MW2D, and PES­
MW3D all initially increased after the vegetable oil injection, but by the last monitoring
event in January 2002 the trends in TCE concentrations reversed and began to decrease.
The concentration of TCE at location PES-MW6D decreased consistently for each
monitoring event after the injection event. What is more notable is a measurable increase
in concentration and molar fraction of cis-l ,2-DCE between the last two monitoring
events from August 2001 to January 2002. Molar fractions of cis-l ,2-DCE for locations
PES-MW2S, PES-MW3D, and PES-MW6D increased from less than 5 percent to greater
than 20 percent between these two sampling events. The molar fraction of cis-l ,2-DCE
at location PES-MW2D similarly increased over the period from February 2001 to
January 2002.

These data suggest that reductive dechlorination of TCE to cis-l,2-DCE has been
stimulated sporadically across the site, although a significant lag period (12 to 18
months) was required for this to be observed. Furthermore, it is not known whether
subsequent degradation of cis-l ,2-DCE is occurring. A significant increase in VC or
ethene has not been observed at these locations, suggesting that reduction of cis-l ,2-DCE
is not occurring. However, cis-l,2-DCE or VC can potentially be oxidized under nitrate­
or iron-reducing conditions with no generation of ethene, but this is difficult to ascertain.

In summary, while trends in chlorinated ethene concentrations tended to vary from
sampling event to sampling event, chlorinated ethene data indicate an overall reduction
of maximum contaminant concentrations. Based on contaminant trend analysis alone, it
is difficult to determine whether this reduction is due to biodegradation, partitioning of
dissolved contaminants into the vegetable oil NAPL, lateral spreading of contaminants
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FIGURE4.9A
CONCENTRATIONS OF SELECT CHLORINATED ETHENES OVER TIME
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FIGURE 4.98
MOLAR FRACTION OF CHLORINATED ETHENES
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FIGURE 4.10A
CONCENTRATIONS OF SELECT CHLORINATED ETHENES OVER TIME
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FIGURE 4.108
MOLAR FRACTION OF CHLORINATED ETHENES

AT WELL PES-MW2D
NSA MIDSOUTH SITE N-6
MILLINGTON TENNESEE
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FIGURE 4.11A
CONCENTRATIONS OF SELECT CHLORINATED ETHENES OVER TIME
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FIGURE 4.11B
MOLAR FRACTION OF CHLORINATED ETHENES
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FIGURE 4.12A
CONCENTRATIONS OF SELECT CHLORINATED ETHENES OVER TIME
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due to injection, or natural temporal variations in contaminant concentrations. Injection
of vegetable oil induced a mounding of the groundwater potentiometric surface, which
may have caused some lateral spreading of contaminants in groundwater and caused
upgradient location PES-MW 1SID to be impacted by the vegetable oil injection.
Historical concentration data from cross gradient wells 007G 15UF and 007G l5LF show
natural fluctuation in chlorinated ethene concentrations, suggesting that some changes in
contaminant concentration within the study area may be due to natural or seasonal
variation in groundwater conditions. Changes in concentration and molar fraction of
TCE and cis-l,2-DCE between August 2001 and January 2002 indicate that reductive
dechlorination has occurred at several locations, but only after a lag period of 12 to 18
months. Other supporting evidence of enhanced biodegradation, including geochemical
changes, are discussed later in this section.

4.4.3 Chlorinated Aliphatic Hydrocarbons In Oil

In addition to CAHs in groundwater, CAH concentrations in oil also were analyzed
for in samples collected from locations PES-INJ2S and PES-lNJ2D (November 2000
through January 2002), PES-INJ3S and PES-INJ3D (November 2000 through August
2001), and PES-INJ4S (January 2002) (Table 4.5). Unfortunately, the analyte specific
MDLs for VOCs in vegetable oil (250 to 5,000 ~g/L) are elevated due to interference of
the vegetable oil sample matrix and the dilutions required for calibration. The only
chlorinated ethene detected in oil was TCE at an estimated concentration of l70J I1g/L in
the November 2000 sample from injection well PES-INJ2S.

Therefore, it is not possible to determine to what extent CAHs are partitioning out of
groundwater and into the vegetable oil. .However, a significant decrease in CAH
concentrations in groundwater has been observed over time in samples collected from
injection wells PES-INJ2S, PES-INJ2D, PES-INBS, PES-INJ3D, and PES-INJ4S. This
decreasing trend in CAH concentrations in groundwater in the injection wells suggests
that CAHs are partitioning out of groundwater and into the vegetable oil and/or that
VOCs in groundwater are being biodegraded.

4.5 SUBSTRATE ADDITION

Addition of vegetable oil as an organic substrate provides a source of carbon for
microbial' growth. Analytical evaluation of TOC, VFAs, and· PLFAs provides an
indication of the extent to which groundwater has been impacted by addition of the
vegetable oil, and data relevant to determining whether microbial growth has been
stimulated. .

4.5.1 Total Organic Carbon as an Indicator of Substrate Addition and Zone of
Influence

Groundwater samples were collected from select wells during baseline sampling and
process monitoring to determine the migration of dissolved vegetable oil (by measuring
TOC), and to track migration of the water push that followed the oil injection (bromide).
These parameters are used to determine the approximate zone of influence of the
vegetable oil injection in the fluvial deposits aquifer. Analytical results for TOC and
bromide in groundwater are presented in Table 4.7.

4-34
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Baseline concentrations of Toe were below the method detection limit of 5 mglL, and
baseline concentrations of bromide were below the method detection limit of 2 mglL.
Following injection, elevated concentrations of TOe (i.e., greater than 5 mglL) were
observed at monitoring well locations PES-MW2S, PES-MW2D, PES-MW3D, PES­
MW6D, PES-MW7S, PES-MW8S (Table 4.7). The highest levels of TOe were
measured in January 2002 with 600 mglL at PES-MW2D and 260 mglL at PES-MW3D.
Prior to January 2002 the highest concentration of TOe measured for monitoring well
locations was 24 mglL at PES-MW2S in November 2000 and 62 mg/L at PES-MW3D in
August 2001. These values are relatively low compared to TOe measured in
groundwater samples collected from the injection wells, which ranged from 1,200 mglL
to 2,400 mglL (Table 4.7).

Toe data indicate that the zone of influence of the vegetable oil injection is limited
primarily to the area of wells PES-MW2S, PES-MW2D, and PES-MW3D, which are
located only 10 feet from the injection wells. However, the slightly elevated levels of
TOe at wells PES-MW6D (9.9 mglL), PES-MW7S (9.2 mg/L), and PES-MW8S (7.6
mg/L) suggestthe presence of preferential flow paths within the fluvial deposits between
the injection area and these monitoring wells located 30 to 100 feet downgradient. It also
is possible that the levels of TOe at these three wells are a result of natural variation.

Elevated concentrations of bromide (greater than a detection limit of 2 mglL) have not
been detected at any downgradient monitoring well location during process monitoring
sample analysis. Bromide was detected in only one injection well at a concentration of
18 mglL at PES-INBD in February 2001. Only 100 gallons of water push with a
bromide concentration of approximately 100 mglL was injected into each injection well.
Because bromide has not been detected downgradient from the injection wells, it does not
appear the water push has migrated a measurable distance downgradient.

4.5.2 Biomass and Volatile Fatty Acids

A total of 13 samples (including one duplicate) were collected from 12 locations
during the January 2002 process monitoring event and sent to Microbial Insights, Inc. for
analyses of biomass (by PLFA analysis) and VFAs. The results of these analyses are
summarized on Table 4.8, and the analytical report is included in Appendix A.

Biomass is estimated as the total' amount of PLFA content and provides a quantitative
measure of the viable microbial biomass present. Elevated concentrations of biomass are
an indicator of enhanced microbial activity. Biomass estimates were elevated in injection
wells PES-INJ2S, PES-INj2D, and PES-INJ4S, and in monitoring wells PES-MW2S,
PES-MW.2D, and PES-MW3D. The magnitude of the biomass estimates in these wells
were 1 to 2 orders of magnitude greater than background wells 007G 15UF and
007G 15LF, indicating that microbial activity has been stimulated in the immediate
vicinity of the vegetable oil injection locations.

VFAs (or metabolic acids) are microbial degradation byproducts and are also a
quantitative indicator of microbial activity. Furthennore, these primary degradation
products are further utilized as fennentation products, which can produce hydrogen for
potential reductive dechlorination. VFA analyses indicate that the primary metabolic
byproducts of the degradation of soybean oil in injection wells PES-INJ2S, PES-INJ2D,.
and PES-INJ4S is acetic, propionic, and butyric acids. Lower levels of these acids were
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TABLE 4.7
SUMMARY OF GROUNDWATER GEOCHEMICAL DATA

NSA MID-SOUTH SITE N-6
MILLINGTON, TENNESSEE

Total Dissolved Nitrate + Ferrous Hydrogen Total Carbon Redox Specific

Sample Sample Methane Ethane Ethene TOC bI Inorganic Carbon Oxygen Nitrite Iron Manganese Sulfate Sulfide Alkalinity Dioxide Chloride Bromide Potential pH Temperature Conductivity
().Ig/L)'" . I (mgIL) cI (mV)d1 (SU)cI (0C) U ().Is/em) gILocation Date ().Ig/L) ().Ig/L) (mg/L) (mgIL) (mgIL) (mg/L) (mg/L) (mgIL) (mg/L) (mgIL) (mg/L) (mg/L) (mg/L)

MONITORING WELLS

PES-MWlS 25-Jul-00
7-NoY-00
6-Feb-Ol
6-Aug-Ol
29-Jan-02

PES-MWID 6-Aug-00
8-NoY-00
6~Feb-Ol

6-Aug-Ol
29-Jan-02

PES-MW2S 5-Aug-00
IO-NoY-OO
8-Feb-01
9-Aug-01
30-Jan-02

PES-MW2D 4-Aug-00
10-NoY-00
8-Feb-01
9-Aug-01
30-Jan-02

PES-MW3S 4-Aug-00
10-NoY-00
9-Feb-01
9-Aug-01
30-Jan-02

PES-MW3D 4-Aug-00
IO-NoY-OO
8-Feb-01
9-Aug-01
30-Jan-02

PES-MW4S 3-Aug-00
9-NoY-00
8-Feb-01
8-Aug-01
30-Jan-02

s:\es\wp\projects\737490\7.xls

0.2 0.007 0.016 NAhI NA 3.4 0.029JiI <O.OIY 3.3 4 0.16 112 49 5.0 NA 148 6.83 30.1 251

430 55.0 20.0 NA NA 0.3 O.OIU 2.5 3.1 <I 0.03 84 32 2.1 NA -163 7.33 22.7 210

990 19.0 8.90 NA NA 0.2 0.003J 4.8 4.8 <I 0.02 167 76 6.7 NA -100 6.88 23.3 315

770 6.00 2.40 NA NA 0.5 0.086 16 7.7 <I <0.01 179 92 26 NA -141 6.48 28.0 350

460 1.90 1.20 2.7J NA 2.3 0.050J 12.15 7.7 27 0.07 136 124 87 ' <2.0 -47 6.40 21.2 215
19 8.06 ~ 3.43 NA NA 0.3 0.079 3.3 0.6 <I 0.02 84 67 3.0 NA -260 6.72 24.2 179

56 0.720 0.420 NA NA 0.3 0.047J 6.1 0.3 <I 0.06 87 82 NA NA -41 6.34 21.9 140
82 0.085 0.150 NA NA 0.3 0.300 2.8 <0.1 <1 0.09 76 76 2.0 NA 56 5.77 21.5 143
30 0.054 0.420 NA NA 1.0 0.120 0.58 <0.1 <1 .<0.01 52 54 2.0 NA 63 5.80 27.6 114
2.2 0.015 <0.005 1.8J NA 2.1 0.130 0.36 <0.1 <1 0.07 63 82 3 " <2.0 71 5.92 20.7 88
37 5.35 4.14 <5.0 NA 0.4 1.00 0.82 1.6 <I 0.01 122 87 15 <2.0 -322 6.71 25.2 319
35 0.750 1.70 24 NA 0.3 0.200 0.57 0.2 <1 0.20 158 109 4.6 <2.0 -126 6.47 19.8 279

40 0.210 0.530 <2.0 NA 0.4 0.039J 0.60 0.1 1 0.15 172 225 14 <2.0 -48 6.80 23.5 335

58 0.260 1.20 6.3 NA 1.0 0.360 1.3 0.5 2 0.05 163 84 5.6 <2.0 -32 6.25 29.4 216
570 0.160 0.360 13 710 0.4 0.160 4.5 1.2 <1 0.02 152 242 6 <2.0 -67 6.57 21.1 342

35 0.994 0.436 <5.0 NA 0.3 0.600 0.76 . 1.0 <1 0.02 81 121 6.2 <2.0 -15 6.26 23.5 201

17 2.70 2.00 <2.0 NA 0.3 0.077 0.62 <0.1 <1 0.39 105 51 3.9 <2.0 46 6.42 16.7 223

62 0.560 0.750 15 NA 0.2 0.061 8.8 2.3 26 0.42 158 180 NA <2.0 -216 6.79 23.4 343

640 0.220 0.550 8 NA 0.1 0.180 3.5 1.1 <I 0.06 131 86 4 <2.0 -90 6.21 24.9 175

2,500 0.046 0.150 600 500 0.4 0.130 6.9 1.9 <I 0.21 147 200 6 <2.0 -91 6.57 20.8 245

37 4.55 2.90 <5.0 NA 1.4 0.087 0.71 2.4 5 0.13 130 130 8.4 <2.0 194 6.54 24.0 313

130 17.0 17.0 <2.0 NA 0.3 <0.050 9.7 9.9 <1 0.07 187 77 2.0 <2.0 -134 6.90 21.3 380

110 2.60 6.80 <2.0 NA 0.3 0.002J 16 7.6 <1 0.01 293 315 6.0 <2.0 -80 6.77 20.4 534

910 0.450 2.io <5.0 NA 0.7 0.060 11 3.7 <1 <0.01 202 190 5.5 <2.0 -96 6.27 29.6 278

1,900 0.140 0.770 2.8J 850 0.9 0.050J 9.20 3.4 <I 0.01 148 384 II <2.0 -59 6.38 21.8 321

8.6 3.54 2.08 <5.0 NA 1.3 0.330 0.79 0.9 <1 0.05 95 62 5.0 <2.0 3 6.67 23.5 224

12 1.30 28.0 <2.0 NA 1.2 1.80 0.30 0.9 5 0.34 110 82 12 <2.0 89 6.69 16.6 200

2.0 0.340 0.270 <2.0 NA 1.6 1.20 0.33 <0.1 1 0.08 106 90 20 <2.0 13 7.00 .22.9 318

650 0.540 0.830 62 NA 0.8 0.23 8.45 7.0 <1 0.04 177 168 4 <2.0 -124 6.53 28.9 328

13,000 0.120 0.860 260 NA 0.7 0.050J 16.50 29.2 <1 0.02 178 458 9 <2.0 -110 6.53 21.2 702

30 7.63 4.82 <5.0 NA 1.2 0.470 1.06 2.4 <1 0.03 135 77 17 NA -270 6.66 25.0 340

52 1.80 4,00 <2.0 NA 0.3 0.066 2.13 0.7 <1 0.14 169 115 8 <2.0 -19 6.37 21.6 306

70 0.370 1.10 <2.0 NA 0.2 0.057 3.00 0.3 <1 NA 160 112 10 <2.0 -2 6.51 24.2 348

55 0.170 0.590 <5.0 NA 1.0 <0.050 1.07 NA <1 <0.01 159 125 9 <2.0 -13 6.04 31.0 282

74 0.170 0.220 2.6J NA 0.7 0.080 0.15. 0.2 <I 0.06 129 223 18 <2.0 4 6.39 21.2 272
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TABLE 4.7 (Continued)
SUMMARY OF GROUNDWATER GEOCHEMICAL DATA

NSA MID-SOUTH SITE N-6.
MILLINGTON, TENNESSEE

Total Dissolved Nitrate + Ferrous Hydrogen Total Carbon Redox Specific

Sample Sample Methane Ethane Ethene TOC bI Inorganic Carbon Oxygen Nitrite Iron Manganese Sulfate Sulfide Alkalinity Dioxide Chloride Bromide Potential pH Temperature Conductivity

Location Date (~g/L)a1 (lig/L) (lig/L) (mg/L) <1 (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mV)d1 (SU)<1 (0C) fJ (lis/em) gI

PES-MW4D

PES-MW5S

PES-MW5D

PES-MW6S

PES-MW6D

PES-MW7S

PES-MW7D

3-Aug-00

lO-Nov-OO

8-Feb-Ol
8-Aug-Ol

30-Jan-02

3-Aug-00

9-Nov-00

8-Feb-Ol
8-Aug-Ol

30-Jan-02

3-Aug-00

9-Nov-00
8-Feb-0 I
8-Aug-Ol

30-Jan-02
4-Aug-00
9-Nov-00
7-Feb-Ol

8-Aug-Ol
29-Jan-02
3-Aug-00
9-Nov-00

7-Feb-Ol

8-Aug-Ol

29-Jan-02
2-Aug-00

9-Nov-00
7-Feb-Ol

7-Aug-01
29-Jan-02
2-Aug-00

9-Nov-00
7-Feb-Ol

7-Aug-01

29-Jan-02

8.0

1.6

2.0

4.9

46

50

58

65
79

100

8.3
13

17
19

25
29

58
66
75

98
9.0
1.6
2.2

4.9

730

72

67
68

80
71

8.3

18
20
7.0

7.9

2.44

0.420

0.190

0.170

0.068

5.18

5.10

0.980

0.220

0.110
2.60

3.60

1.l0
0.470
0.250
4.92

1.00
0.320
0.140
0.140

2.58
0.680
0.640

0.330
0.180

3.16

5.60

1.30
0.170

0.120

3.02
0.640

0.360

0.210

0.270

1.25

0.200

0.210

0.700

0.150

3.75

7.80

0.980

1.50
0.780

1.63

2.70

2.20
1.l0

0.290
3.44

2.70
0.810
0.210

0.075
1.20

0.210

0.180

0.280
0.320

2.02

5.90
3.10

1.l0
0.720

1.97

1.50

0.920

0.960
0.130

<5.0

<2.0

<2.0
<5.0

3.lJ
<5.0

<2.0

3.2

<5.0

2.0

2.7J

<2.0
<2.0
<5.0

2.lJ
<5.0

<2.0
<2.0
<5.0
2.5J
<5.0

<2.0

<2.0
<5.0

9.9
<5.0

<2.0

<2.0

9.2
3.lJ
<5.0

<2.0

<2.0
<5.0

1.9J

NA

NA

NA

NA

NA
NA

NA

NA

NA

NA

NA

NA
NA

NA
NA

NA
NA
NA
NA

NA
NA
NA

NA
NA

NA
NA

NA
NA

NA
950

NA
NA

NA

NA
NA

0.7 0.410

0.5 0.470

0.3 1.l0

l.l 1.50

0.9 0.690

1.3 0.110

0.3 0.004J

0.4 0.008J

0.8 0.084

0.7 0.060

0.8 1.70
0.2 0.810

0.3 1.20

0.4 1.70

1.2 1.70

0.8 0.830

0.3 0.180
0.4 0.100

0.8 0.150

0.8 0.100

1.2 0.470

1.2 0.700

1.7 0.710

0.9 0.460

0.7 0.070

1.0 0.064

0.3 <0.050

0.3 , <0.050

0.8 0.061

l.l 0.060

l.l 2.50

0.3 3.00

0.3 2.50

l.l 2.30

1.0 2.40

0.39

0.59

0.97

1.38

2.05

1.68
11.20

8.36

4.50

3.85

0.23
0.01
0.12

<0.01

<0.01

0.36
1.47
0.65·

0.10
<0.01
1;56

0.09

0.66

0.38
7.55
0.43
12.24

9.72
5.85.

3.45
1.65

0.16

0.13
0.04

0.01 .

4.4

0.6

<0.1

NA

0.9

1.5

3.4

2.3

NA

1.2

3.5
0.4

0.6
NA

0.2
2.4

0.3
0.3
NA
0.1

3.4
1.5

0.4

NA
3.1

1.8
4.2

3.3

NA

1.9

3.5
l.l
0.4

NA

0.0

<1
<I
<1

<1

<1
<I
<1

2
<1

<1

<1
<I
<1
<1
<1
<I
<1
<I
<1
<I
<1

22
2
<I
<1

<1
<1
<I
<I
<I
<I
<I
<I
<I
<I

0.02

0.17

<0.01

0.02

0.19
0.02

0.01

0.04

0.30
0.02

0.10

0.02
0.06

<0.01
0.01

0.03
0.13
0.01

0.03
0.04
0.10
0.00

0.31

<0.01
<0.01

0.10
0.04
0.05
0.02

0.16
<0.01

0.02

0.08
<0.01

0.02

90

95

90

98

93

183

203
280

268

239

123

159
145
140

137
156
136
141

158
183
103

97

94

143
143
255
121

334
338

307
118

151
141

173

190

80

71

91

64

132
III
86
182
124 .

252

16

57
76

68
128
88
ll8
153
104
334
94
71

149

68
268

170
136
280
102

365
54

60

67

58

185

5
9

9

10

6
8
3
10
7

8

70
15

18
20
20
13
6

9
12
9
7

NA

17
7

6
3

NA
2
5
4

16

29
32

26
23

NA

<2.0

<2.0

<2.0

<2.0

NA

<2.0

<2.0
<2.0

<2.0

NA
<2.0

<2.0
<2.0
<2.0

NA
<2.0
<2.0

<2.0
<2.0
NA
<2.0

<2.0

<2.0
<2.0
<2.0
<2.0

<2.0
. <2.0

<2.0

<2.0

<2.0

<2.0

<2.0

<2.0

-203

90

26

36

-20
-250

-149

-75

-106

-87

-92

91

106
45

124

253
87
8

62

78
-158
89

I
10

-130

-299
-116

-59
-112

-91

-275
32

-10

60

74

6.41

6.41

6.70

6.01

6.40

6.71

6.68

6.60

6.41
6.73

6.86
6.64
6.49

6.37

6.56
6.66
6.26
6.75
6.08

6.33
6.45
6.53

6.67

6.25
6.82
6.67
6.77

6.86
6.52

6.75

6.86
6.70

7.01

6.59

6.80

25.0
20.4

22 .. 1

30.1

21.0

25.4

20.8

19.9

26.5

21.0

22.5
20.3

21.5
24.8
20.6

22.5
19.3
23.0
27.4
21.0
23.6
16.4

22.8

28.4
20.7

25.4
24.2

21.3
26.8

21.3
24.9

21.1

23.3
25.7

20.8

224

205

217

176
178

415

367
494

464

417

338
281

378
319
304

364
230

304
265
256
235
168

240

216
269

508
568

563
524

482

334
345

429

385

330
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TABLE 4.7~ (Continued)
SUMMARY OF GROUNDWATER GEOCHEMICAL DATA

NSA MID-SOUTH SITE N-6
MILLINGTON, TENNESSEE

375
400
360
315

227
314

263

505
411
549
493
479

248

279
234
254
228
216

412
304
340
327
292

205
3

..,..,..,
"""

252
1,268
1,240

358
1,570

481
2,650

28.7
21.1

22.0
27.0
21.3

25.5
21.9
21.5

25.9
20.6

21.0
21.8
19.5
23.4
20.3

24.4
21.6
21.1

27.8
21.0

6.25
6.11
5.79
6.11
6.34
6.48
7.37
6.58
6.27
6.59

6.96
6.77
6.86
6.71
7.02
6.87
6.66
6.95
6.54
6.72

186
157
80
93
102

40
123
96
102
122

-178
-44
67
-1
65

-323
-69
-52
-112
-83

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA -359 6.99 26.0

NA -268 6.49 24.3

<2.0 -272 6.38 23.6

NA 47 5.43 23.6

<2.0 -144 6.55 23.0

NA 55 5.17 17.1
<2.0 66 5.30 14.9

<2.0 -265 6.75 22.0
<2.0 -167 6.37 24.2

18.0 129 NA 19.3

NA -186 6.61 24.0

NA 6 5.58 19.0

NA -195 6.95 23.2

NA
<2.0
<2.0
<2.0
<2.0

NA
<2.0
<2.0
<2.0
<2.0

7
18 .

NR·

4

4

5

21 I

6
2

5

3

3

3

15

13 .

20
34
27
23
25 .

5
41
6

10
NA
24

6
NA

9
8

NA
10
6

0.10 202 73

0.06 204 74
0.10 317 114

0.03 151 112
0.16 293 129
0.15 127 58
0.20 150 142

0.03 141 62
<0.01 156 72
0.16 131 117
0.04 171 140

<0.01 183 162

0.09 200 250
<0.01 197 118
0.03 160 290

<0.01 122 74
0.06 140 57

<0.01 116 66
<0.01 126 70
0.15 153 171

0.02 129 89

0.04 101 90

0.02 150 154

0.03 246 700

0.04 101 97
NA NA NA
0.03 63 317
0.09 110 70
0.06 88 110
NA NA NA

0.07 237 126

0.29 314 500

0.02 110 50

<1
I

<1
<1

6

<1

1
<1
<1
<1

21
<I
<1

29
26
<1
23
4

<1
2

8.0 <1
4.4 <1

1.3 <1
3.7 <1
1.4 1
NA NA
6.9 <1
4.3 . <1

2.3 <1
NA NA
2.1 19
3.8 <1
2.4 1

1.9
0.7
0.2
NA
0.0

0.2
0.7
0.0
NA
0.1

0.1
0.2

<0.1
NA
0.1

<0.1
0.0

<0.1
<0.1
<0.1

NA 0.5 2.00 2.01
NA 0.2 0.210 4.52
NA 0.4 <0.050 3.72
NA 0.7 0.064 2.40
NA 1.1 0.150 1.60
NA 2.2 3.00 1.53
NA 0.7 0.320 2.38
NA 0.3 1.80 0.20
NA 0.8 2.40 0.03
NA 1.1 5.60 0.26
NA 0.4 0.047J <0.01
NA 0.3 0.018J 0.09
NA 0.6 0.069 0.13
NA 1.4 0.810 <0.01
730 0.9 0.39 <0.01
NA 0.7 1.20 <0.01
NA 0.8 0.120 O. i3
NA 0.8 1.90 0.85
NA 1.1 0.85 <0.01
NA 1.6 1.30 0.75

NA 0.2 0.260 3.34
NA 0.4 0.180 2.96
NA 0.3 0.051 2.94
770 5.1 0.060 >99
NA 0.6 0.800 3.50
NA 1.0 NA NA
780 6. I 0.060 60.9
NA 0.6 0.360 1.41
NA 1.1 0.180 2.83
NA 1.5 0.250 >3
NA 0.3 0.090 1.36
NA 4.6 0.050J >99
NA 0.9 . 0.087 0.47

<5.0

NA
NA
NA
NA
NA

<5.0
<2.0
<2.0
<5.0
2.4J

<5.0

NA
NA
NA
NA
NA

<5.0

3.4
7.9

<5.0
2.3J

<5.0

<5.0

<5.0
NA

1,200

<5.0
1,600

<5.0
1,200
<5.0

2,400

14 2.29 1.47
67 1.00 2.40
100 0.320 0.790
110 0.140 0.540
84 0.080 0.260
3.1 1.00 0.402
8.2 1.10 1.40
11 0.350 0.860
12 0.130 1.10
7.6 0.038 0.083
40 0.028 0.097
32 0.340 0.400
41 0.220 0.094
18 0.130 0.079
14 0.042 0.039
13 5.72 5.62
0.7 0.150 0.220
32 0.940 0.240
4. I 0.094 0.040
6.9 0.034 0.029

46 18. I . 10.0
30 5.78 2.35
85 5.21 . 2.91

2,800 0.320 1.100
19 3.70 2.13

NA NA NA
4,000 0.540 1.90

18 5.06 3.02
I 1 2.46 1.41

6,200 1.60 1.70
108 2.64 1.54

2,500 0.470 2.80
7.6 2.09 1.09

25-Jul-00
8-Nov-00
6-Feb-01
7-Aug-0 I
29-Jan-02

5-Aug-00
5-Aug-00

2-Aug-00
8-Nov-00
7-Feb-0 I
7-Aug-01
29-Jan-02

5-Aug-00
31-Jan-02

25-Jul-00
8-Nov-00
6-Feb-Ol
7-Aug-01
29-Jan-02

5-Aug-00

2-Aug-00
8-Nov-00
7-Feb-Ol
7-Aug-Ol
29-Jan-02

5-Aug-00
9-Feb-01

6-Aug-00

6-Aug-00
31-Jim-02

5-Aug-00
II-Nov-OO
31-Jan-02

PES-INJIS
INJECTION WELLS

PES-INJ3D

PES-MW8D

PES-INJ3S

PES-INJ2D

PES-INJID

PES-INJ4S

PES-INJ2S

PES-INJ4D

007GI5LF

007GI5UF

PES-MW8S

Total Dissolved Nitrate + Ferrous Hydrogen Total Carbon I Redox Specific

Sample Sample Methane Ethane Ethene TOC bI Inorganic Carbon Oxygen Nitrite Iron Manganese Sulfate Sulfide Alkalinity Dioxide Chloride Bromide Potential pH Temperature Conductivity

Location Date (lIg1L)a1 (lIg1L) (lIg1L) (mgIL) rJ (mgIL) (mgIL) (mgIL) (mgIL) (mgIL) (mgIL) (mgIL) (mgIL) (mgIL) (mgIL) (mgIL) (mV)dI (SU)rJ ("qU (Ils/cm) g/

~

aI IlgIL = micrograms per liter.

bI TOC = total organic carbon.

. rJ mgIL =milligrams per liter.

dI mV = millivolts.

rJ SU = pH standard units.

fJ °c = degrees Centigrade.

gI lis/em =microsiemens per centimeter.

hi NA =Not analyzed.

iI J indicates that the analyte was detected at a concentration above the method detection limit but below the reporting limit resulting in an estimated value.

jl <20 indicates that the analyte was not detected above the referenced method detection limit.
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TABLE 4.8
BIOMASS AND VOLATILE FATTY ACIDS IN GROUNDWATER

NSA MID-SOUTH SITE N-6
MILLINGTON, TENNESSEE

Total Bacterial Eukaryotic Metabolic Acids
Sample Sample Biomass Biomass Biomass Pyruvic I Lactic I Formic I Acetic ,. Proprionic I Butyric

Location Date (pmoles PLFAlmlt (pmoles PLFAlml) (pmoles PLFAlml) (mgIL)bI (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

MONITORING WELLS

PES-MW1S 29-Jan-02 9 8 1 <4'" <1 <1 <1 <1 <I

PES-MW2S 30-Jan-02 161 154 7* <4 < 1 <I 10 17 <1

PES-MW2D 30-Jan-02 51 51 0 <4 <I <1 10 10 <1

PES-MW3S 30-Jan-02 2 2 0 <4 <1 <I <1 <1 <1

PES-MW3S (Dup) 30-Jan-02 3 2 1 <4 2 <I 1 <1 <I

PES-MW3D 30-Jan-02 65 64 1 <4 <1 <1 140 290 20

PES-MW4S 30-Jan-02 7 7 0 <4 <1 <1 <1 <1 <I
PES-MW7S 29-Jan-02 2 2 0 <4 <1 <I <1 <1 <1
007GI5UF 29-Jan-02 2 2 0 <4 <1 <1 < 1 <1 <1
007GI5LF 29-Jan-02 3 3 0 <4 <1 <I < 1 <1 <1
INJECTION WELLS
PES-INnS 31-Jan-02 199 94 105* <4 <1 <1 163 586 305
PES-INJ2D 31-Jan-02 101 41 60* <40 <10 <10 157 523 200
PES-INJ4S 31-Jan-02 163 67 96* <40 <10 <10 239 845 713
* indicates that the results are effected by residual fatty acids found in vegetable oil.

aJ pmoles PLFAImI = picomoles of phospholopid fatty acid per milliliter of sample.

bI mgIL = milligrams per liter.

'" "<" indicates that the analyte was below the limit of quantitation.
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measured in monitoring wells PES-MW2S, PES-MW2D, and PES-MW3D. These wells
correspond to those locations exhibiting elevated biomass estimates.

Based on biomass estimates and VFA measurements, the influence of the vegetable oil
injection appears to be limited to the injection wells and monitoring wells PES-MW2S,
PES-MW2D, and PES-MW3D. The remainder of the wells sampled for VFA analysis do
not contain significant quantities of metabolic acids or biomass. Therefore, these other
location may not exhibit reductive dechlorination of CAHs due to the relative absence of
microbial activity.

4.5.3 Microbial Community Characterization Results

The microbial communities in groundwater from three injection wells (PES-INJ2S,
PES-INJ2D, and PES-INJ4S) and nine monitoring wells (PES-MW1S, PES-MW2S,
PES-MW2D, PES-MW3S, PES-MW3D, PES-MW4S, PES-MW7S, 007GL15UF, and
007GL 15LF) were characterized by PLFA analysis. In addition, bacterial profiles were
obtained for wells PES-INJ2D, PES-MW3S, and PES-MW2D using DGGE analysis.
The following discussion is paraphrased in part from a laboratory report prepared by
Microbial Insights, Inc. for samples collected from Site N-6. This laboratory report is
included in Appendix A.

All samples analyzed for PLFA content contained viable microbial biomass ranging
from 10,000 to 1,000,000 cells per milliliter (cells/mL) of water (Appendix A). As
discussed in Section 4.5.2, PLFA results indicate that viable biomass concentrations in all
three injection wells, as well as monitoring wells PES-MW2S, PES-MW2D, and PES­
MW3D, were one to two orders of magnitude higher than biomass concentrations
measured in the remaining six monitoring wells. This indicates that microbial
populations have been enhanced by the addition of vegetable oil only as far from the
injection area as PES-MW2S in the upper fluvial deposits and PES-MW3D in the lower
fluvial deposits.

Bacterial profiles provided by the DGGE analysis indicate moderate to highly diverse
bacterial communities in wells PES-INJ2D, PES-MW3S, and PES-MW2D. This
indicates that microbial population development has been stimulated at these locations by
addition of vegetable oil. The bacterial profiles in each of the three wells showed little
similarity in deoxyribonucleic acid (DNA) banding patterns suggesting that bacterial
populations are widely divergent between monitoring locations.

DGGE analysis of one sample collected from PES-MW3S indicates that the microbial
population in groundwater at this location is dominated by five bacterial strains. The
first, and most prominent microorganism, is loosely associated with the genus

. DeslIlflirella. Members of the genus Desulfilrella are sulfate-reducing bacteria, which
are moderately anaerobic bacteria and that use acetate as their primary electron donor.
The second most prominent microorganism is loosely associated with the genus
Bacteriodes, which have recently been identified as organic pollutant degraders
(Microbial Insights, Appendix A).

A microorganism loosely related to genus Geobacter represents the third most
prominent microorganism at PES-MW3S. Members of the genus Geobacter are
anaerobic, iron-reducing, gram-negative bacteria. Various studies have shown that
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bacteria in this genus can remove aromatic hydrocarbons, oxidize organic contaminants,
and reduce metals (Microbial Insights, Appendix A). Members of the genus Geobacter
use a variety of electron donors including hydrogen, formate, acetate, pyruvate,
succinate, fumarate, and ethanol.

The fourth most prominent microorganism is loosely associated with the genus
Azoarcus. Some members of genus Azoarcus are capable of denitrification and are
particularly well known for being able to degrade aromatic compounds (Microbial
Insights, Appendix A). Microorganisms loosely associated with genus Clostridium make
up the fifth most prevalent bacterial strain detected at PES-MW3S. Members of the
genus Clostridium can be found in anaerobic environments and are commonly found in
soils, sewage, marine sediments, and decaying vegetation. There have been some recent
publications suggesting the involvement of Clostridium bifermentans in the
dechlorination of PCE. However, Middeldorp et af. (1999) listed several members of
Clostridium that were unable to dechlorinate PCE.

The two most prominent microorganisms in PES-MW2D are closely related to sulfate­
reducing bacteria Desulfobulbus and ammonia-oxidizing bacteria Nitrosomonas. The
only prominent microorganism present in groundwater at PES-INJ2D are bacteria
associated with the genus Clostridium discussed above.

DNA-based analysis techniques were used to analyze groundwater samples collected
from wells PES-MW3S, PES-MW2D, and PES-INJ2D to detect the presence of the
microorganism Dehalococcoides Ethenogenes, which is known to degrade PCE.
Dehalococcoides Ethenogenes was detected in PES-MW3S at a concentration above the
MDL of 1,000 cells/mL of water.

In summary, bacterial populations at locations PES-MW3S, PES-MW2D, and PES­
INJ2D are highly variable. The primary microorganisms present are typically iron- or
sulfate-reducing bacteria. Note that the presence of methanogens are not measured in
PLFA analyses. As discussed previously, monitoring location PES-MW3S initially
exhibited some evidence of reductive dechlorination, but recent data suggest that this
location has been relatively unaffected by the vegetable oil injection (relatively low TOC,
biomass, andVFA levels). However, samples from PES-MW3S do indicate the presence
of.Dr:halococcoides Ethenogenes, which is known to degrade chlorinated ethenes to
completion.

Locations PES-MW2D and PES-INJ2D have been impacted by vegetable oil injection
and a substantial decrease in TCE concentrations. has occurred at these two locations.
While it is not readily apparent whether the reduction in concentration at location PES­
INJ2D is due to partitioning or to reductive dechlorination, concentration and molar
concentration trends at location PES-MW2D indicate that reductive dechlorination has
been stimulated. Thus, the addition of vegetable oil appears to be stimulating the growth
of microorganisms (possibly Clostridium or Dehalococcoides Ethenogenes) that are
capable of reductive dechlorination of CAHs at the site.

4.6 GEOCHEMICAL RESULTS

Biodegradation causes measurable changes in groundwater geochemistry that can be
used to evaluat~ the effectiveness of vegetable oil in stimulating microbial activity. For
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reductive dechlorination to be an efficient process, the groundwater typically must be
sulfate-reducing or methanogenic. Thus, groundwater in which reductive dechlorination
is occurring should have the following geochemical signature:

Depleted concentrations of DO, nitrate, and sulfate;

• Elevated concentrations of Fe(lJ), Mn(U), methane, ethene, ethane, hydrogen,
chloride, and alkalinity; and

• Reduced ORP.

The geochemistry of groundwater in the VICinIty of the field test (Table 4.7) has
changed significantly following injection of the vegetable oil. The following sections
describe these changes and how the site geochemical conditions relate to potential
biodegradation of CAHs.

4.6.1 Alternate Electron Acceptors and Metabolic Byproducts

Biodegradation of organic compounds, whether natural or anthropogenic, brings about
measurable changes in the chemistry of groundwater in the affected area. Concentrations
of compounds used as electron acceptors (e.g., DO, nitrate, and sulfate) are depleted, and
byproducts of electron acceptor reduction (e.g., ferrous iron and methane) are enhanced.
By measuring these changes, it is possible to evaluate through secondary lines of
evidence what biological processes have been induced or enhanced by substrate addition.
Results of alternate electron acceptor and metabolic byproduct analyses for Site N-6 are
presented in Table 4.7. The following paragraphs discuss those parameters most useful
in evaluating site biodegradation processes.

4.6.1.1 Dissolved Oxygen

Figure 4. J3 shows concentrations of DO for the upper and lower fluvial deposits over
time. DO concentrations decreased substantially within the upper fluvial deposits after
injection. Decreases in DO within the vicinity of the injection wells were anticipated due
to the electron acceptor demand imposed by the addition of vegetable oil. Decreases in
the concentration of DO at locations more distant from the injection wells (e.g., PES­
MWIS and PES-MW8S) may be due in part to displacement by groundwater with lower
initial DO concentrations. Overall, DO concentrations in the upper fluvial deposits have
increased slightly over the past three sampling events. With the exception of PES­
MW 1S, concentrations of DO in the upper fluvial deposits have remained less than 1.5
mg/L.

DO concentrations in the lower fluvial deposits aquifer were generally less than 2.0
mglL prior to injection, and have remained relatively stable (Table 4.7 and Figure 4.13).
Monitoring locations exhibiting some indications of reductive dechlorination, PES­
MW2D, PES-MW3D, and PES-MW6D, had concentrations of DO less than 0.7 mglL in
January 2002.

Concentrations of DO have generally remained above 0.4 mglL to 0.5 mg/L
throughout the test area. While these conditions may be sufficient to support reductive
dechlorination, it was anticipated that the vegetable oil injection would exert an electron
acceptor demand sufficient to lower concentrations of DO in the treatment zone to less
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FIGURE 4.13A
CONCENTRATIONS OF DISSOLVED OXYGEN IN

UPPER FLUVIAL DEPOSITS OVER TIME
NSA MIDSOUTH SITE N-6
MILLINGTON TENNESEE
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FIGURE 4.138
CONCENTRATIONS OF DISSOLVED OXYGEN IN

LOWER FLUVIAL DEPOSITS OVER TIME
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than 0.5 mglL. These DO measurements suggest that an influx of relatively oxygenated
groundwater may be occurring in the treatment zone. Sources of recharge may include
groundwater from upgradient flow, or recharge through leakage of surface water from the
storm water drain that runs through the site (Figure 1.2).

4.6.1.2 Nitrate and Nitrite

After DO has been depleted in the microbiological treatment zone, nitrate may be used
as an electron acceptor for anaerobic biodegradation via denitrification. Nitrate
concentrations below background in.areas with high organic carbon concentrations and
low DO are indicative of denitrification. The oxidation of organic carbon via the process
of denitrification (using nitrate as an electron acceptor) yields a relatively large amount
of free energy to microbial populations. Because nitrate may compete with CAHs as an
alternate electron acceptor, nitrate concentrations less than 1.0 mg/L are desired for

. significant reductive dechlorination to occur (USEPA, 1998).

Groundwater samples were collected from all of the newly installed monitoring wells
and from existing monitoring wells 007GL 15UF and 007GLl5LF during all sampling
events, and analyzed by Microseeps, Inc. for nitrate plus nitrite (as nitrogen [N]) via

. USEPA Method E300.1. Because concentrations of nitrate are usually much greater than
concentrations of nitrite in groundwater systems, the measure of nitrogen is a good
approximation of the measure of nitrate present. Baseline concentrations using this
method were less than or equal to 1.0 mg/L with the exception of samples collected from
monitoring locations PES-MW5D, PES-MW7D, PES-MW8S, PES-MW8D, and
007GLl5LF. The maximum baseline concentration of nitrate + nitrite was 3.0 mglL at
location PES-MW8D.

With one exception, nitrate + nitrite concentrations decreased slightly or remained
relatively constant during process monitoring, with concentrations remaining less than
3.0 mg/L. The only exception was at monitoring location PES-MW8D, where the
concentration of nitrate + nitrite was 5.6 mg/L in January 2002, relative to a baseline
concentration of 3.0 mglL in August 2000. However, within the treatment zone nitrate +
nitrite concentrations are generally less than 1.0 mg/L, indicating that nitrate reduction is
a· relatively minor oxidation-reduction process at the site and should not exert an
excessive electron acceptor demand.

•

4.6.1.3 Ferrous Iron

The reduction of ferric iron [Fe(lII)] has been shown to be a major metabolic pathway
for some micro-organisms (Lovley and Phillips, 1988; Chapelle, 1993). Reduction of
ferric iron produces ferrous iron [Fe(II)], which is soluble in natural groundwater systems
and can be readily measured in the field. Concentrations of Fe(lI) measured in
groundwater samples are summarized in Table 4.7.

Concentrations of Fe(II) over time for the upper and lower fluvial aquifer zone
monitoring locations are shown on Figure 4.14. In the upper fluvial deposits, Fe(lI)
concentrations increased sharply immediately after injection at locations PES-MW3S,
PES-MW4S, and PES-MW5S. Lesser increases were observed at most of the other
monitoring locations. Subsequent to the first process monitoring event, concentrations of
Fe(lI) began to decrease, except for locations PES-MWI Sand PES-MW3S, which
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FIGURE 4.14A
CONCENTRATIONS OF FERROUS IRON IN

UPPER FLUVIAL DEPOSITS OVER TIME
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FIGURE 4.14B
CONCENTRATIONS OF FERROUS IRON IN
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continued to increase. After February 2001, concentrations of Fe(Il) began to decrease at
PES-MW3S as well. The increase in Fe(lI) concentrations immediately after oil injection
indicates that iron-reduction was stimulated in the upper fluvial aquifer zone by the
vegetable oil injection. The relatively gradual decline in Fe(JI) concentrations during the
past three performance monitoring events indicates that Fe(III) reduction is becoming a
less prevalent oxidation-reduction reaction, either due to depletion ofbioavailable iron or
due to changes in groundwater reducing conditions that inhibit iron-reduction.

In 'the lower fluvial aquifer zone, a more gradual increase in Fe(ll) concentrations was
observed during perfonnance monitoring sampling events for well locations PES-MW2D
and PES-MW3D, PES-MW4D, and PES-MW6D. Concentrations of Fe(ll) did increase
for the first monitoring event at PES-MW1 D, but have subsequently declined to less than
baseline levels. Monitoring locations PES-MW2D, PES-MW3D, and PES-MW6D show
recent evidence of reductive dechlorination. Therefore, the increase in Fe(lI)
concentrations at these locations suggests a possible correlation to stimulation of
reductive dechlorination in the lower fluvial aquifer zone.

4.6.1.4 Sulfate

Sulfate also may be used as an electron acceptor (sulfate reduction) during microbial
degradation of an organic substrate under anaerobic conditions (Grbic-Galic, 1990).
Sulfate concentrations were measured in groundwater samples collected during baseline
sampling and during each of the performance monitoring sampling events (Table 4.7).
Sulfate concentrations measured during baseline sampling were generally less than 5
mg/L with the exception of samples collected from monitoring locations PES-MW8S (21
mg/L), and PES -INJ4S (19 mg/L).

With a few exceptions, sulfate concentrations detected in samples collected during
performance monitoring sampling events remained less than 5 mg/L. The highest sulfate
concentration detected during post-injection monitoring was 29 mg/L at upgradient
location PES-MW1S in August 2001 (Table 4.7). .

The overall low concentrations of sulfate detected during baseline and performance
monitoring indicates that sulfate reduction is a relatively minor oxidation-reduction
process at the site and should not exert an excessive electron acceptor demand with
respect to CAHs.

4.6.1.5 Methane, Ethane, and Ethene in Groundwater

Although anaerobic degradation of CAHs may occur under nitrate-, iron- and sulfate­
reducing conditions (Vogel et 01., 1987; Chapelle, 1993), the most rapid reductive
dechlorination rates occur under methanogenic conditions (Bouwer, 1994). However,
methanogenic organisms are known to compete with dechlorinating organisms for
hydrogen (electron donor) produced by fermentation of organic substrate. Strongly
elevated methane concentrations may be an indication that the majority of the organic
substrate is being used to support methanogenesis, at the expense of dechlorination
reactions.

Methane concentrations over time for upper and lower fluvial aquifer zone monitoring .
well locations are shown on Figure 4.15. Methane concentrations have increased
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FIGURE 4.1SA
CONCENTRATIONS OF METHANE IN

UPPER FLUVIAL DEPOSITS OVER TIME
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FIGURE 4.15B
CONCENTRATIONS OF METHANE IN

LOWER FLUVIAL DEPOSITS OVER TIME
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significantly at well locations PES-MW2S, PES-MW2D, PES-MW3S, PES-MW3D, and
PES-MW6D. Methane concentrations have increased from less than 100 IlgiL prior to
injection to a maximum of 1,900 IlgiL at PES-MW3S and 13,000 at PES-MW3D in
January 2002.

Methane concentrations in monitoring well PES-MW 1S also increased substantially
shortly after injection, but have been decreasing since the February 2001 process
monitoring event. This temporary increase in methane concentrations at PES-MW 1S is
likely related to groundwater displacement due to a temporary reversal in groundwater
gradient observed shortly after injection (Section 4.2). With the exception 'of monitoring
wells PES-MWIS and PES-MW6D, the increase in methane concentrations observed at
the locations listed above are limited to an area in the immediate vicinity of the injection
area. The increase at location PES-MW6D is less pronounced and only occurred during
the last monitoring event, indicating that the area of methanogenic activity is spreading in
a downgradient direction.

Ethene and ethane are end products of reductive dechlorination. An increase in ethene
and ethane concentration is a strong indication that complete degradation of chlorinated
ethenes has occurred. Ethene concentrations over time for upper and lower fluvial
aquifer zone monitoring well locations are shown on Figure 4.16. Initially, ethene
concentrations increased from August 2000 to November 2000 at monitoring wells PES­
MW1S, PES-MW2D, PES-MW3S, PES-MW3D, PES-MW5S, and PES-MW7S.
However, ethene concentrations decreased in all monitoring wells and injection wells
from November 2000 to January 2002. Because VC has not been detected at the site, it is
not readily apparent that the initial increase in ethene concentration was a result of
reductive dechlorination. Since the November 2000 sampling event, ethene
concentrations have generally declined to below pre-injection concentrations. This
indicates that complete dechlorination of CAHs to ethene is not occurring.

The observed long-term decreasing trends in ethene concentration coupled with the
observed increasing trends in methane concentration further indicate that the injection of
vegetable oil may have preferentially stimulated methanogenic biodegradation processes
rather than reductive dechlorination processes at Site N-6.

4.6.2 ORP as an Indicator of Redox Processes

Redox potential, or ORP, is a fairly quantitative measure of the relative tendency of a
solution to accept or transfer electrons. The redox potential of a groundwater system
depends on which electron acceptors are being reduced by microbes during oxidation of
organic compounds. In general, reactions yielding more energy tend to take precedence
over processes that yield less energy (Stumm and Morgan, 1981; Godsey, 1994; Reinhard
et al., 1984). Oxygen reduction would be expected in an aerobic environment with
microorganisms capable of aerobic respiration, because oxygen reduction yields
significant energy (Bouwer, 1992; Chapelle, 1993). However, once the available DO is
depleted and anaerobic conditions dominate the interior regions of a contaminant plume,
anaerobic microorganisms can utilize other electron acceptors in the following order of
preference: nitrate (denitrification), manganese (manganese reduction), ferric iron (iron
reduction), sulfate (sulfate reduction), and finally carbon dioxide (methanogenesis).
Each successive redox reaction provides less energy to the system, and each step down in
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FIGURE 4.16A
CONCENTRATIONS OF ETHENE IN

UPPER FLUVIAL DEPOSITS OVER TIME
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FIGURE 4.16B
CONCENTRATIONSOFETHENEIN
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redox energy yield is paralleled by an ecological succession of microorganisms capable
of facilitating the pertinent redox reactions.

ORP values measured during baseline and performance monitoring sampling are
presented in Table 4.7, and ORP values over time for upper and lower fluvial aquifer
zone monitoring well locations are presented on Figure 4.17. Baseline ORP values
exhibited a wide range of reducing conditions with baseline values ranging from a high
of+253 millivolts (mY) to a low of -359 mY. In general, these values indicate baseline
environmental conditions suitable for both aerobic and anaerobic processes (USEPA,
1998). ORP values varied substantially even within the treatment zone. For example,
the ORP value at PES-MW3S was +194 mY, while ORP at PES-MW2S was -322 mY.
This suggests a high degree of heterogeneity in the natural reducing conditions present at
the site prior to injection.

After injection, ORP values tended to stabilize within a range from + 150 to -150 mY,
indicating reducing conditions typically are within the nitrate-reduction to sulfate­
reduction range. Methane data indicate that, even at locations with ORP values ranging
down to only -150 mY, methanogenesis is occurring at select locations. It is notable that
the three locations in the lower fluvial deposits with the lowest ORP values (PES­
MW2D, PES-MW3D, and PES-MW6D) exhibit some evidence of dechlorination ofTCE
to cis-l,2-DCE.

However, the continued variation in the ORP values for both the upper and lower
fluvial zones suggests that the impact of the vegetable oil injection is not uniform or .
widespread, and that the degree of heterogeneity in the reducing conditions present at the
site remains relatively high.

4.6.3 Additional Geochemical Indicators

Other geochemical data collected for this evaluation can be used to further interpret
and support the contaminant, electron donor, electron acceptor, and byproduct data
previously discussed. These parameters provide additional qualitative indications of
what processes may be operating at the site.

4.6.3.1 Chloride as an Indicator of Reductive Dechlorination'

Chloride ions are removed from chlorinated solvents and enter solution during
biodegradation, whether via reductive dechlorination or aerobic oxidation. Therefore,
chloride concentrations in groundwater should increase above baseline levels in areas
where reductive dechlorination is being stimulated.

Chloride concentrations are presented in Table 4.7 and Figure 4.18 presents the
concentration of chloride over time in shallow and deep monitoring wells. With the
exception of PES-MW1S, chloride concentrations in the upper fluvial deposits remained
relatively stable over time, with chloride concentrations remaining below 20 mg/L. The
chloride concentration at PES-MWIS increased from a baseline concentration of 5 mg/L
to a maximum of 87 mg/L in January 2002. The cause of this increase is not readily
apparent, as changes in contaminant and geochemical concentrations indicative of
biodegradation have become less pronounced at this location over time.
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FIGURE 4.17A
OXIDATIONIREDUCTION POTENTIAL IN
UPPER FLUVIAL DEPOSITS OVER TIME
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FIGURE 4.18A
CONCENTRATIONS OF CHLORIDE IN

UPPER FLUVIAL DEPOSITS OVER TIME
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FIGURE 4.188
CONCENTRATIONS OF CHLORIDE IN
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•

With few exceptions, chloride concentrations in the lower fluvial deposits (Figure
4.18) also remained relatively stable at concentrations less than 30 mg/L. Initially, the
baseline chloride concentration at location PES-5MWD was elevated at a concentration
of 70 mg/L, but decreased to less than 20 mg/L during process monitoring. Overall,
chloride concentrations do not suggest that reductive dechlorination of CAHs is
occurring to a significant degree at the site.

Carbon Dioxide and Alkalinity

Carbon dioxide is produced during the biodegradation of organic carbon compounds.
In aquifers that have carbonate minerals as part of the matrix, carbon dioxide forms
carbonic acid, which dissolves these minerals, increasing the alkalinity of the
groundwater. An increase in carbon dioxide and alkalinity (measured as calcium
carbonate [CaC03]) in the treatment zone can be used to infer that organic carbon (i.e.,
vegetable oil), and possibly less-chlorinated solvents, have been destroyed through
aerobic and anaerobic microbial respiration. Alkalinity also is a measure of the ability of
groundwater to buffer changes in pH. Because microbial degradation produces metabolic
acids, the ability of the groundwater system to buffer these acids is beneficial to
maintaining pH within the optimal range for halorespirating organisms.

Total alkalinity and carbon dioxide concentrations over time for upper and lower
fluvial aquifer zone monitoring well locations are shown on Figures 4.19 and 4.20,
respectively. In general, an increase in alkalinity was observed for the time period from
July/August 2000 (pre-injection) until February 200 I. In the upper fluvial deposits,
alkalinity remained variable, ranging from 129 mg/L at PES-MW4S to 307 mg/L at PES­
MW7S in January 2002. A slight increase was also observed from February 2001 to
January 2002 for a few of the lower fluvial deposit wells (PES-MW3D and PES-MW4D).
These data suggest that some biodegradation of organic compounds has occurred, but that
it is not uniform or widespread.

Carbon dioxide measurements also showed an overall increase from baseline
measurements, ranging from 82 mg/L at PES-MWID to 458 mg/L at PES-MW3D in
January 2002. The overall increase suggest that microbial activity has been stimulated in
certain portiqns Of the treatment area.

4.7 SUMMARY OF ENHANCED BIODEGRADATION

Changes in groundwater parameters indicate that the groundwater reducing
environment has Deen changed by the addition of vegetable oil. However, consistent and
long-term reductive dechlorination of chlorinated ethenes has not been demonstrated
during the I8-month process monitoring period. Rather, it appears that only within the
past two process monitoring events (August 2001 and January 2002) that reductive·
dechlorination of TCE to cis-l,2-DCE is occurring at well locations PES-MW2S, PES­
MW2D, PES-MW3D, and PES-MW6D. There is currently no evidence of further
reductive dechlorination to VC and ethene.

To evaluate what conditions may stimulate reductive dechlorination of CAHs at Site
N-6, Table 4.9 presents select analytical, microbial, and geochemical parameters for
monitoring locations where these three types of data were collected or where evidence of
reductive dechlorination has occurred. Well locations where recent evidence of reductive

4-53
0221737490/6.doc



FIGURE 4.19A
CONCENTRATIONS OF TOTAL ALKALINITY IN

UPPER FLUVIAL DEPOSITS OVER TIME
NSA MIDSOUTH SITE N-6
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FIGURE 4.19B
CONCENTRATIONS OF TOTAL ALKALINITY IN

LOWER FLUVIAL DEPOSITS OVER TIME
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FIGURE 4.20A
CONCENTRATIONS OF CARBON DIOXIDE IN

UPPER FLUVIAL DEPOSITS OVER TIME
NSA MIDSOUTH SITE N-6
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FIGURE 4.20B
CONCENTRATIONS OF CARBON DIOXIDE IN

LOWER FLUVIAL DEPOSITS OVER TIME
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TABLE 4.9
SUMMARY OF ENHANCED BIOREMEDIATION POTENTIAL

NSA MID-SOUTH SITE N-6
. MILLINGTON, TENNESSEE

Orl!.anic Carbon Metabolic Fatty Acids Geochemical Parameters Dissolved Gases Microbial Characterization

Total Ferrous Total Indication of Presence

Sample Sample TOC VFAs Acetic Proprionic. Butyric ORP [ron Sulfate Methane Ethane Ethene Biomass Dehalocoides of Evidence of

Location Date (mgfL)"' (mg/L) (mg/L) (mg/I.) (mg/I.) (mV) (mg/L) . (mg/L) (mgfL) (j.Ig/L)b/ (Jlg/L) (pmo[es PLFNm[)eI Ethenol!.enes Clostrium Dechlorination

MONITORING WELLS

PES-MWIS 29-Jan-02 2.7Jd! NDei < [u < [ < I -47 12 27 0.46 1.9 1.2 9 NA NA inconsistent

PES-MW2S 30-Jan-02 13 27 10 [7 < I -67 4.5 <I 0.57 0.16 0.36 161 NA NA TCEto DCE

PES-MW2D 30-Jan-02 600 20 10 10 < I -91 6.9 <I 2.5 0.046 0.15 51 negative (-) no TCEtoDCE

PES-MW3S 30-Jan-02 2.8J ND < I < I < I -59 9.2 <I 1.9 0.14 0.77 2 positive (++) yes ves than no

PES-MW3D 30-Jan-02 260 450 140 290 20 -110 17 <I 13 0.12 0.86 65 NA NA TCEtoDCE

PES-MW4S 30-Jan-02 2.6J ND < I < I < I 4 0.15 <I 0.07 0.17 0.22 7 NA NA none

PES-MW6D 29-Jan-02 9.9 NA NA NA NA -130 7.6 <I 0.73 0.18 0.32 NA NA NA TCEtoDCE

PES-MW7S 29-Jan-02 3.lJ ND' < I < I < I -91 3.5 <I 0.07 0.12 0.7 2 NA NA inconsistent

007GI5UF 29-Jan-02 NA ND < I < I < I 122 <0.01 <I 0.01 0.042 0.039 2 NA NA none

007GI5LF 29-Jan-02 NA ND < I < I < 1 102 0.75 6.0 0.01 0.043 0.029 3 NA NA none

INJECTION WELLS

PES-INnS 31-Jan-02 1,600 1,054 163 586 305 - >99 <I 2.8 0.32 1.1 199 NA NA unknown

PES-INJ2D 31-Jan-02 1,200 880 157 523 200 - 61 <I 4.0 0.54 1.9 101 negative (-) yes unknown

PES-INJ4S 31-Jan-02 2,400 1,797 239 845 713 - > 99 <I 2.5 0.47 2.8 163 NA NA unknown
aI mgfL = milligrams per liter.

b/ JlgfL = micrograms per liter.

eI pmoles PLFNml = picomoles of phospholopid fatty acid per milliliter of sample.

d! J flag indicates that the concentration is estimated.

el ND indicates the analyte was not detected.

U "<" indicates that anayte was below the limit of quantitation.
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dechlorination of TCE to cis-I,2-DCE has occurred (PES-MW2S, PES-MW2D, PES­
MW3D, and PES-MW6D) exhibit the following characteristics:

• TOC equal to or greater than approximately 10 mg/L.

• Measurable quantities of YFAs equal to or greater than 20 mglL (YFAs were not
analyzed for PES-MW6D).

• ORP less than -60 mY.

• Ferrous iron concentration greater than 4 mglL, sulfate concentration less than I
mg/L, and methane concentration greater than 0.5 mglL.

• Total biomass greater than approximately 50 pmoles PLFAlmL.

In order for reductive dechlorination to be stimulated at the site it is apparent that
sufficient substrate is required to create environmental conditions sufficiently reducing
for methanogenesis to occur, while stimulating microbial growth and creating elevated
levels of biomass. Injection wells PES-INJ2S, PES-INJ2D, and PES-INJ4S also exhibit
these characteristics, but because contaminant concentrations have been reduced to below
detection it cannot be determined whether reductive dechlorination has occurred, or
whether the contaminant reduction is due to partitioning. Because all the wells with TOC
greater than 10 mglL demonstrated some evidence of reductive dechlorination (while
those with lesser concentrations of TOC did not), it could be inferred that the
contaminant reduction in the injection wells is likely a result of both reductive
dechlorination and partitioning.

These data suggest that the lack of reductive dechlorination at Site N-6 is primarily a
function of substrate distribution. Some changes in contaminant and geochemical
concentrations suggest that reductive dechlorination was initially stimulated at locations
PES-MWIS, PES-MW7S, and PES-MW3S. Locations PES-MWIS and PES-MW7S are
relatively distant from the injection area relative to the other monitoring locations.
Therefore, the lack of consistent evidence of reductive dechlorination at these locations
suggests that those changes may have been a result of groundwater displacement
immediately following injection.

. It should be noted that prior to injection, ORP values indicated a very high level of
aquifer environmental heterogeneity, with many localized pockets of highly reducing
conditions. The historical presence of fuel hydrocarbons and cis-I,2-DCE suggests that
some reductive dechlorination has occurred previously, likely within very localized
zones. Disruption and displacement of these local groundwater zones due to injection
may be the cause of some of the initial changes in contaminant and geochemical
concentrations that were observed. However, this cannot be determined with confidence
and therefore it may be more appropriate to look at more recent changes in contaminant
and geochemical profiles (i.e., PES-MW2S, PES-MW2D, PES-MW3D, and PES­
MW6D) to determine the future potential for enhanced bioremediation by reductive
dechlorination.
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SECTION 5

CONCLUSIONS AND RECOMMENDATIONS

5.1 CONCLUSIONS

This section presents conclusions and recommendations for the field feasibility test for
enhanced in-situ bioremediation of chlorinated solvents via vegetable oil injection at Site
N-6, Former NSA Mid-South, Tennessee. .

5~1.1 Observed Changes in Site Geochemistry

Changes in geochemical conditions during process monitoring indicates that the
addition of vegetable oil at Site N-6 has induced environmental conditions conducive to
reductive dechlorination in the upper and lower fluvial deposits, but that these changes
are not uniform nor widespread across the study area. DO concentrations decreased at
many locations after injection, indicating that DO was being consumed by increased
microbial activity due to substrate addition. However, concentrations of DO have
generally remained above 0.4 mgIL to 0.5 mg/L throughout the test area. While these
conditions may be sufficient to support reductive dechlorination, it was anticipated that
the substrate addition would exert an electron acceptor demand sufficient to lower
concentrations of DO in the treatment zone to less than 0.5 mgIL. The DO data suggest
that an influx of relatively oxygenated groundwater may be occuiring in the treatment
zone.

Baseline ORP values exhibited a wide range of reducing conditions with values
ranging from a high of +253 mV to a low of -359 mY. ORP values varied substantially
even within the treatment zone, which is suggestive of a high degree of heterogeneity in
the natural reducing conditions at the site prior to injection. Both aerobic and anaerobic
conditions are locally present. After injection, ORP values tended to stabilize within a
range from +150 mV to -150 mY, indicating reducing conditions typically are within the
nitrate-reduction to sulfate-reduction range. Although ORP values are not within the
typical range for methanogenesis, increases in methane concentration at several locations
indicate this oxidation-reduction process has been stimulated by substrate addition.

Iron and methane concentration data suggest that iron-reduction and methanogenesis
are the dominant terminal electron accepting processes (TEAP) that have been stimulated
at the site, and thatbioavailable ferric iron and carbon dioxide are competing with CAHs
as electron acceptors in site groundwater. Low initial concentrations of nitrate and
sulfate along with concentration data collected during process monitoring indicate that
nitrate-reduction and sulfate-reduction are not occurring at competitive levels.
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5.1.2 Actual/Significant Changes in Contaminant Concentrations

After vegetable oil injection there was an overall decrease in the maximum TCE
concentration detected in groundwater. However, a decreasing trend is not uniform for
all of the wells at Site N-6. Increasing TCE concentration trends have been observed for
a few monitoring locations between baseline sampling and the latest process monitoring
event. The greatest decrease in contaminant concentrations occurred at the injection
locations, where contaminant concentrations have attenuated to less than method
detection limits. It is not readily apparent whether observed decreases in TCE
concentrations are a result of biodegradation, natural variations in contaminant
concentrations, or partitioning of contaminant mass into the vegetable oil NAPL
However, an increase in cis-I,2-DCE concentrations detected in several monitoring
locations (PES-MW2S, PES-MW2D,PES-MW3D, and PES-MW6D) suggests that
reduction ofTCE to cis-I,2-DCE has occurred due to substrate addition.

5.1.3 Daughter Product Formation and Persistence

The presence of the daughter product cis- I,2-DCE that was not used in Base
operations provid'es evidence that TCE is being reductively dechlorinated by
halorespiration. However, consistent or long-term reductive dechlorination of
chlorinated ethenes has not been demonstrated by monitoring completed through January
2002. Only within the past two process monitoring events has reductive dechlorination
ofTCE to cis-I,2-DCE been observed at well locations PES-MW2S, PES-MW2D, PES­
MW3D, and PES-MW6D. There is currently no evidence of further· reductive

. dechlorination to VCand ethene.

Initial changes in contaminant profiles at locations PES-MWI Sand PES-MW7S
suggest that reductive dechlorination was stimulated at these locations. However;
locations PES-MWIS and PES-MW7S are distant from the injection area relative to the
other monitoring locations. A lack of consistent evidence of reductive dechlorination at
these locations suggests that the initial changes in contaminant profiles may have been a
result ofgroundwater displacement immediately following injection.

5.1.4 Degree of Electron Donor Utilization for Reductive Dechlorination

It appears that a significant percentage of the substrate mass may be utilized for
microbially mediated oxidation-reduction processes other than reductive dechlorination
of chlorinated compounds. In particular, geochemical data indicate that iron-reduction
and methanogenesis may utilize a significant percentage of substrate (i.e., this mass is not
being used to enhance reductive dechlorination ofCAHs). However, reduction ofTCE to
cis-I)-DCE observed at monitoring locations PES-MW2S, PES-MW2D, PES-MW3D,
and PES-MW6D suggest that some reductive dechlorination is occurring in groundwater

. at the site. . .

5.1.5 Substrate Distribution and Potential for Future Reductive Dechlorination

Well locations where evidence of reductive dechlorination ofTCE to cis-I,2-DCE has
occurred exhibit the following characteristics:

• TOC equal to or greater than approximately 10 mg/L.
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• Measurable quantities of VFAs equal to or greater than 20 mgIL (VFAs were not
analyzed for PES-MW6D).

• ORP less than -60 mY.

• Ferrous iron concentration greater than 4 mgIL, sulfate concentration less than 1
mgIL, and methane concentration greater than 0.5 mg/L.

• Total biomass greater than approximately 50 pmoles PLFNmL.

These conditions have not been induced uniformly across the treatment area, but have
been limited mostly to the immediate injection area. In order to stimulate reductive
dechlorination, sufficient organic substrate is required to create environmental conditions
sufficiently reducing for methanogenesis to occur while stimulating microbial growth of
dechlorinating microorganisms. Therefore, the lack of reductive dechlorination at Site
N-6 is primarily a function of substrate distribution.

The potential for future reductive dechlorination and mass reduction will be a function
of substrate distribution. It was assumed that dissolution of the vegetable oil would
create a reaction zone extending tens of feet downgradient from the injection zone. The
reasons this has not occurred may be the resu It of a lack of groundwater flow due to the
very low hydraulic gradient; a reduction in hydraulic conductivity caused by the
saturation of the vegetable oil; and/or that the dissolved vegetable oil is rapidly degraded
before migrating any substantial distance.

Finally, complete dechlorination to ethene has not been demonstrated. However, the
presence of Dehalococcoides Ethenogenes, a bacteria which is known to degrade
chlorinated ethenes to completion, has been established at the site. The potential for
complete dechlorination to occur will likely depend on the growth and development of
substantial populations of appropriate dechlorinating microorganisms in the presence of
competing microbial processes.

5.2 RECOMMENDATIONS

Contaminant, daughter product, geochemical, and microbial data strongly suggest that
the lack of reductive dechlorination at Site N-6 is primarily a function of substrate
distribution. Complete dechlorination of PCE and TCE to ethene also has not been
documented, although the presence of Dehalococcoides Ethenogenes, a bacteria known
to completely dechlorinate PCE to ethene, has been detected at the site. Until it can be
demonstrated that adequate distribution of vegetable oil substrate will enhance complete
biodegradation of CAHs to innocuous byproducts, further substrate addition or system
expansion is not warranted. Rather, Parsoris recommends redistribution of the vegetable
oil substrate, additional monitoring well installation, further process monitoring, and
modifications to the analytical protocol.

The continued presence of vegetable oil in the injection wells· indicates that the oil is
present as a free phase within the aquifer. It is possible that this oil will migrate naturally
over time and/or has reduced the relative permeability of the aquifer to the degree that
there is effectively little. flow through the treatment zone. Therefore, Parsons
recommends that a second injection event be conducted to redistribute the oil more
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unifonnly and to increase the radius of influence of the vegetable oil. To accomplish
. this, Parsons recommends a "pull-push" combination of I) extracting free phase oil and

groundwater from the injection wells, 2) re-injecting the extracted oil as a dilute oil-in­
water emulsion, and 3) a final water push of sufficient volume to distribute the total
volume of oil at a residual saturation ofless than 25 percent. This effort would be most
effective using site groundwater extracted from the injection wells along with the free
phase oil, or from a downgradient well (e.g., well PES-MW7SID), in order to maintain
native geochemical conditions within the treatment zone.

Alternatively, a pair ofdowngradient wells such as PES-MW2S/D and PES-MW3SID;
or PES-MW5SID and PES-MW6SID, could be used as extraction wells to create a
hydraulic gradient and induce flow between the injection wells and downgradient
monitoring wells. Groundwater would be extracted and then re-injected into the inj~ction

wells to create a recirculation cell between the injection and extraction locations. This
scenario would attempt to pull the oil and emulsion through the treatment area.
Circulation of at least two pore volumes is recommended to redistribute the vegetable oil
within· the recirculation zone of influence. It is still recommended to first extract as much
free oil from the injection wells as possible to mix an initial slug of dilute oil-in-water
emulsion. ..

Although no additional fluids (other than those already in the treatment zone) would
be used under this scenario, amendment of the State of Tennessee and the Memphis and
Shelby County Water Quality Control Board injection pennits may be necessary. Based
on microbial characterization, bioaugmentation using an established microbial population
from a site known to dechlorinate TCE to completion (e.g., the Fonner NSA Mid-South
bioremediation project conducted by Ensafe, Inc.) also should be considered.

Because of the degree of aquifer heterogeneity, low hydraulic gradient at the site, and
elevated contaminant concentrations observed at upgradient well pair PES-MWISID,
additional monitoring wells should be considered for the site. Parsons recommends two
additional well pairs between the injection wells and upgradient well pair PES-MWI SID.
These well pairs may be distributed at approximately one-third distances between the
injection wells and PES-MWISID, but it also is advisable to place them proximate to the
stonn water drain that runs through the injection area towards PES-MWISID. This stonn
water drain is a potential source of leakage and recharge. Depending on selection of a
substrate re-distribution design, additional well pairs located within the treatment zone
may be warranted to evaluate reductive dechlorination within the redistribution zone.
Due to the potential for preferential flow paths and because the impact of the initial
injection is being observed as far downgradient as PES-MW6D, two additional well pairs
are recommended at approximately 50 feet downgradient from well pair PES-MW8SID,
but placed at a sufficient distance apart (cross-gradient) to account for variations in
groundwater flow direction.

Further process monitoring is necessary to detennine the long-tenn potential for
enhanced bioremediation to accelerate attenuation of the contaminant plume at Site N-6.
Process monitoring is recommended prior to substrate redistribution to extend the Phase I
monitoring period and provide additional evaluation of the initial test. Because
redistribution would cause changes in geochemical and contaminantcoilcentrations
simply by displacement, monitoring to establish a new baseline is recommended within
30 days of substrate redistribution. Semi-annual process monitoring is then

5-4
0221737490/6.doc



recommended for at least 12 to 18 months to determine whether substrate redistribution. .

was effective.

Additions to the sampling protocol also are recommended. The addition of dissolved
hydrogen is recommended to further evaluate the TEAPs that are occurring across the
site. Select samples for VFA and PLFA analysis are recommended to determine the
change and development of microbial communities and degradation processes that
contribute to reductive dechlorination. Analyses of additional nutrient parameters (total
nitrogen and phosphorus) also may be warranted. Finally, aquifer testing may be
beneficial to establish preferential flow paths within the treatment zone. The use of in
situ flow meters is likely to provide more definitive data over the entire screened interval
of the fluvial deposits than slug tests, which measure average hydraulic conductivities.
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Parsons Engineering Science, Inc.• A Unit of Parsons Infrastructure & Technology Group Inc.
1700 Broadway, Suite 900 • Denver, Coloraco 80290 • (303) 831-8100 • Fax: (303) 831-8208 • www,parsons,com

07 May 2002

Mr. James Reed
Southern Division Naval Facilities Engineering Command
Mail Code 1888
2155 Eagle Drive
North Charleston, NC 29406
(843) 820-5543

Subject: Submittal of the Draft Field Application to Enhance In-Situ
Bioremediation of Chlorinated Solvents via Vegetable Oil Injection at
Site N-6, Former Naval Support Activity Mid-South, Millington,
Tennessee (Contract N47408-00-C-7112)

•
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EXECUTIVE SUMMARY

This report documents the results of a field feasibility test to evaluate the application

of vegetable oil as an organic substrate to enhance the in situ anaerobic reductive

dechlorination of chlorinated aliphatic hydrocarbons (CAHs, or chlorinated solvents) in

groundwater at Site N-6, Former Naval Support Activity (NSA) Mid-South Northside,

Millington, Tennessee. Prior to the feasibility test, the distribution of parent compounds

tetrachloroethene (PCE) and trichloroethene (TCE) and the degradation daughter product
i,

eis-I,2-dichloroethene (eis-I,2-DCE) in groundwater indicated that limited reductive

dechlorination of chlorinated ethenes was occurring at the site, but that the process was

electron donor (substrate) limited. Vegetable oil was selected as a slowly soluble organic

substrate to overcome the electron donor deficiency and enhance anaerobic reductive

decWorination of cWorinated solvents in groundwater.

A field test consisting of injection and monitoring well installations, bas-eline

sampling, and vegetable oil injection was conducted during July and August 2000. A

.total of 6,115 gallons of refined soybean oil and 790 gallons of native water were injected

into eight injection wells in August 2000. Process monitoring was conducted in

November 2000, February 2001, August 2001, and January 2002.

FIELD TEST RESULTS

Changes in geochemical conditions during process monitoring indicates that the

addition of vegetable oil at Site N-6 has induced environmental conditions conducive to

reductive decWorination in the upper and lower fluvial deposits, but that these changes

are not uniform nor widespread across the study area. Dissolved oxygen (DO)

concentrations decreased at many locations after injection. However, concentrations of

DO have generally remained above 0.4 milligrams per liter (mg/L) throughout the test

area and this suggests that an influx of relatively oxygenated groundwater may be

occurring in the treatment zone.

ES-l
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Baseline oxidation-reduction potential (ORP) values exhibited a wide range of

reducing conditions with values ranging from a high of +253 millivolts (mV) to a low of ­

359 mY. ORP values varied substantially even within the treatment zone, which is

suggestive of a high degree of heterogeneity in the natural reducing conditions at the site

prior to injection. After injection, ORP values tended to stabilize within a range from

+ISO mV to -ISO mV, indicating reducing conditions typically are within the nitrate­

reduction to sulfate-reduction range. Increases in methane concentration at several

locations indicate this oxidation-reduction process also has been stimulated by substrate

addition. Iron and methane concentration data further suggest that iron-reduction and

methanogenesis are the dominant terminal electron accepting processes (TEAPs) that

have been stimulated at the site.

After vegetable oil injection there was an overall decrease in TCE concentrations

detected in groundwater. However, this decreasing trend is not uniform for all of the

wells at Site N-6. The greatest decrease in contaminant concentrations occurred at-the

injection locations, where contaminant concentrations have attenuated from greater than

. 600 micrograms per liter (llglL) to less than method detection limits. It is not readily

·apparent whether observed decreases in TCE concentrations are a: result of

biodegradation, natural variations in contaminant concentrations, or partitioning of

contaminant mass into the vegetable oil.

Consistent or long-term reductive dechlorination of chlorinated ethenes has not been

demonstrated by monitoring completed through January 2002. Only within the past two

process monitoring events has reductive dechlorination of TCE to cis-I,2-DCE been

observed. There is currently no evidence of further reductive dechlorination to VC and

ethene. Initial changes in contaminant profiles suggested that reductive dechlorination

was initially stimulated at two locations (PES-MW7S and PES-MWI S). However, these

locations are distant from the injection area relative to the other monitoring locations. A

lack of consistent evidence of reductive dechlorination at these locations suggests that the

initial changes in contaminant profiles may have been a result of groundwater

displacement immediately following injection.

ES-2
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Well locations where evidence of reductive dechlorination of TCE to cis-l ,2-DCE has

occurred exhibit the following characteristics:

• TOC equal to or greater than approximately] 0 mg/L.

• Measurable quantities of volatile fatty acids (VFAs) equal to or greater than 20

mg/L.

• ORP less than -60 mY.

• Ferrous iron concentration greater than 4 mg/L, sulfate concentration less than 1

mg/L, and methane concentration greater than 0.5 mg/L.

• Total biomass greater than approximately 50 picomoles of phospholipid fatty acids

per milliliter (pmoles PLFAlmL).

These conditions have not been induced uniformly or widespread across the treat!l1~nt

area, but have been limited mostly to the immediate injection area. In ord~r to stimulate

reductive dechlorination, sufficient organic substrate is required to create environmental

conditions sufficiently reducing for methanogenesis to occur while stimulating microbial

growth of dechlorinating microorganisms. Therefore, the lack of reductive dechlorination

at Site N-6 is primarily a function of substrate distribution.

Finally, complete dechlorination to ethene has not been demonstrated. However, the

presence of Dehalococcoides Ethenogenes, a bacteria which is known to degrade

chlorinated ethenes to completion, has been established at the site. The potential for

complete dechlorination to occur will likely depend .on the growth and development of

substantial populations of appropriate dechlorinating microorganisms in the presence of

competing microbial processes.

RECOMMENDATIONS

Contaminant, daughter product, geochemical, and microbial data strongly suggest that

the lack of reductive dechlorination at Site N-6 is primarily a function of substrate

ES-3
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distribution. Until it can be demonstrated that adequate distribution of vegetable oil

substrate will enhance complete biodegradation of CAl-Is to innocuous byproducts,'

further substrate addition or system expansion is not warranted. Rather, redistribution of

the vegetable oil substrate, additional monitoring well installation, further process

monitoring, and modifications to the analytical protocol are recommended.

The presence of some vegetable oil in the injection wells indicates that the oil is

present as a free phase within the aquifer. .It is possible that this oil has reduced the

relative permeability of the aquifer to the degree that there is effectively little flow

. through the treatment zone. Therefore, a second injection event is recommended to

redistribute the oil more uniformly throughout the treatment zone. To accomplish this,

Parsons recommends a "pull-push" combination of I) extracting free phase oil from the

injection wells, 2) re-injecting the extracted oil as a dilute oil-in-water emulsion, and 3) a

final water push of sufficient volume to distribute the total volume of oil at a residual

saturation of less than 25 percent. This effort would be most effective using- site

groundwater extracted from the injection wells along with the free phase oil, or from a

downgradient well (e.g., well PES-MW7SID), in order to maintain native geochemical

conditions within the treatment zone.

Alternatively, a pair of downgradient wells could be used for extraction to induce flow

between the injection wells and downgradient monitoring wells within the treatment

zone. Groundwater could be extracted and then re-injected into the injection wells to

create a recirculation cell between the injection and. extraction locations. This scenario

would attempt to pull the oil through the treatment area. Circulation of at least two pore

volumes is recommended to redistribute the vegetable oil within the recirculation zone of

influence. It is still recommended to first extract as much free oil from the injection wells

as possible to mix an initial slug of dilute oil-in-water emulsion.

Although no additional fluids (other than those already in the treatment zone) would

be used under this scenario, amendment of the State of Tennessee and the Shelby and

Memphis County Water Quality Control Board injection permits may be necessary.

ES-4
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Based on microbial characterization, bioaugmentation usmg an established microbial

population from a site known to dechlorinate TeE to completion also should be

considered.

Because of the degree of aquifer heterogeneity, low hydraulic gradient, and elevated

contaminant concentrations observed at upgradient well pair PES-MWI SID, additional

monitoring wells should be considered for the site. Parsons recommends additional well

pairs between the injection wells and upgradient well pair PES-MWIS/D. Depending on

selection of a substrate redistribution design, additional well pairs may be warranted to

evaluate reductive dechlorination within the redistribution zone. Due to the potential for

preferential flow paths and because the impact of the initial injection is being observed as

far as 30 feet downgradient of the injection wells, additional well pairs are recommended

at distances up to 150 feet downgradient from the injection wells.

Additions to the sampling protocol also are recommended. The addition of dissolved

hydrogen is recommended to further evaluate the TEAPs that are occurring across the

site. Select samples for VFA and PLFA analysis are recommended to determine the

change .and development of microbial communities and degradation processes that

contribute to reductive dechlorination. Finally, additional aquifer testing may be

beneficial to establish preferential flow paths within the treatment zone.

ES-5
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SECTION 1

INTRODUCTION

This report provides results of a field-scale application for enhanced in-situ

bioremediation of chlorinated solvents via vegetable oil injection at Site N-6, Fonner

Naval Support Activity (NSA) Mid-South Northside, Millington, Tennessee. This report

was prepared for the Naval Facilities Engineering Command (NAVFAC) and NSA Mid­

South by the Parsons Corporation (Parsons).

1.1 OBJECTIVES

This project is being conducted by NAVFAC in conjunction with Parsons and NSA

Mid-South to document the enhanced bioremediation of chlorinated solvents dissolved in

groundwater by injecting an organic substrate (vegetable oil) into the subsurface below

the water table. Specifically, the objective of this field application is to detennine if

vegetable oil injection is a viable treatment option for remediation of volatile organic

compounds (VOCs) in groundwater at Site N-6.

1.2 SCOPE OF WORK

Site-specific activities conducted at NSA Mid-South in support of the field feasibility.

test included:

• Installation ·of 8 vegetable oil injection wells and 16 groundwater monitoring wells

using Rotasonic drilling technology;

•. Baseline (i.e., pre-injection) sampling of groundwater at the newly-installed

injection and monitoring wells, and existing monitoring wells 007G15UF (shallow)

and 007G15LF (deep), in accordance with the Final Work Plan for Field

1-1
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Application to Enhance In-Situ Bioremediation of Chlorinated Solvents via

Vegetable Oil Injection at. Site N-6, Former Naval Support Activity Mid-South,

Millington, Tennessee (Parsons, 2000) and the Technical Protocol for Evaluating

Natural Attenuation of Chlorinated Solvents in Groundwater (United States

Environmental Protection Agency [USEPA], 1998);

• Pre-injection aquifer testing (hydraulic conductivity) of four injection wells and

eight monitoring wells;

• Injection of a total of 6, 115 gallons of refined soybean oil;

• Post-injection aquifer testing (hydraulic conductivity) of the previously tested·Jour

injection wells;

• Surveying of the newly installed injection and monitoring wells; and

• Post-injection sampling of groundwater and vegetable oil at the system monitoring

and injection wells and existing monitoring wells 007015UF and 007015LE in

November 2000, February 2001, August 2001, and January 2002.

This report describes the activities performed for the field test and results of process

monitoring.

1.3 REPORT ORGANIZATION

This report consists of six sections, including this introduction, and three appendices..

Section 2 summarizes historical site characterization. Section 3 describes the field

system installation, substrate addition, and the procedures followed for data collection.

Section' 4 discusses and evaluates the results of the vegetable oil injection. Section 5

provides conclusions and recommendations, and Section 6 contains the references used in

preparing this document. Appendix A contains analytical results and Appendix B

contains field sampling data and forms. Appendix C contains plots of contaminant

concentrations and molar fractions over time for the system monitoring wells.

1-2
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1.4 SITE HISTORY

NSA Mid-South is located in Millington, Tennessee (Figure 1.1). Navy airfield

operations ceased in 1995, at which time the mission of this Navy facility changed from

Naval Air Station (NAS) Memphis to NSA Memphis. In 1998, the facility officially

became NSA Mid-South. As a result of the Base Closure and Realignment Act (BRAC)

of 1990, a portion ofNSA Mid-South (the Northside) has been closed and was transferred

to the City of Millington in December 1999. The City of Millington now owns and

operates the Northside as a municipal airport.

To expedite the transfer of the Northside to the City of Millington, the BRAC Cleanup

Team (BCT) designated the NSA Northside fluvial deposits groundwater as Area of

Concern A (AOC A). A ResoUrce Conservation and Recovery Act (RCRA) Facility

Investigation (RFI) for Solid Waste Management Unit (SWMU) 7, the Building N-126

Plating Shop Dry Well, identified multiple areas in which groundwater was contaminated

with chlorinated solvents. One particular site near former Hanger N-6 is the focus onbis

field application. The RFI was performed pursuant to the Navy's Installation Restoration

Program (IRP) and the Hazardous and Solid Waste Amendments (HSWA) section of the

RCRA Permit (TNHW-094), issued to NSA Memphis in 1996 by the Tennessee

Department of Environment and Conservation (TDEC).

Site N-6 is located in the Northside portion of NSA Mid-South, now City of

Millington Property. Figure 1.2 shows the site features and potential sources of solvents.

The N-6 Site is centered around a former aircraft hanger (former Building N-6), and

includes the surrounding flightline apron. The Building N-6 area was previously used for

maintenance of military aircraft. Suspected releases of solvents at the site include the

reported use of unspecified solvents as weed killer east of former Building N-6. Other

suspected sources of solvents include a small aircraft parts stripping and painting area

west of former Building N-6 and an underground waste tank present within former

Building N-6 (EnSafe, 20dOa). Actual dates or quantities of contaminant releases are

unknown.
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'. Solvents reportedly used at NSA Mid-South include 1,1,I-tetrachlorethane (TCA) and

trichloroethene (TCE). Chemicals of concern (CDCs) identified for Site N-6 include

TCE; the dichloroethene (DCE) isomers 1,I-DCE, cis-I,2-DCE, and trans-l,2-DCE; 1,1­

dichloroethane (DCA); 1,2-DCA; and carbon tetrachloride (CT). The work under this

project focuses on the bioremediation of these chlorinated compounds.
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SECTION 2

SUMMARY OF HISTORICAL SITE CHARACTERIZATION

This section summarizes the results of site characterization conducted by NSA Mid­

South.

2.1 HISTORICAL SITE CHARACTERIZATION

Site-specific data were reviewed to evaluate groundwater flow and contaminant

transport and to determine locations for installation of injection and groundwater

monitoring wells. Section 2.1 presents a synopsis of site characterization data made

available to Parsons. Section 2.2 presents an interpretation of the data frOffi__the

standpoint of biodegradation of chlorinated ethenes, ethanes, and methanes present at the

site. Because chlorinated ethenes comprise the bulk of dissolved chlorinated solvents at

Site N-6, they are the focus of this discussion.

The following sections are based upon review and summary of data from the following

sources:

• RCRA Facility Investigation Report, Naval Support Activity Memphis, AGC A,

Northside Fluvial Groundwater (EnSafe, 2000a);

• Aquifer Characterization Test Report, Area of Concern A, Naval Support Activity

Mid-South, Millington, Tennessee (EnSafe, 2000b);

• RCRA Facility Investigation Report Addendum, Naval Support Activity Memphis,

AGC A, Northside Fluvial Groundwater (EnSafe, 2000c);

• Hydrogeology and Groundwater Quality of Naval Support Activity Memphis,

Millington, Tennessee (Carmichael et al., 1997).

2-1
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The reader is referred to these documents for a more detailed review of site-specific data.

Additional sources of site data are referenced within the text.

2.1.1 Geology

The stratigraphic units beneath Site N-6 identified for this and previous studies in

descending order are: Pleistocene age loess; Pldstocene to possibly Pliocene age fluvial

deposits; and upper units of the Claiborne Group, specifically the Cockfield and Cook

Mountain Formations of Eocene age. The Cockfield and Cook Mountain Formations

are overlying confining units to the Memphis Sand, which comprises the regional

Memphis aquifer. Alluvium is locally present beneath the alluvial plain of North Fork

Creek and its tributaries (Figure 1.1), but is generally absent in the apron area (i.e., Site

N-6). Figure 2.1 shows the locations of hydrogeologic Cross Sections A-A' (Figure 2.2)

and B-B' (Figure 2.3) across Site N-6. The following lithologic descriptions and

stratigraphic relationships are summarized from the AGC A RFI (EnSafe, 2000a and

2000c).

Loess deposits underlying the Northside consist of silt, silty clay, and minor amounts

of sand and clay. Loess deposits range in thickness from 25 to 45 feet across the apron

area, and average approximately 35 feet thick at Site N-6. The color of the loess varies

from differing shades of brown, yellow, orange, red, and olive-gray. It is often mottled in

color and may contain trace amounts of organic matter. The loess typically becomes

stiffer, less moist, and contains a greater clay content with depth. In areas not covered by

the concrete apron, the loess yields water and is the shallowest water-bearing zone at

NSA Mid-South.

A relatively thin layer of reworked fluvial deposits is locally present between the loess

and underlying fluvial deposits. Where present, this transition zone consists of sandy silt

and silty and clayey ~ne- to medium-grained sand.

Fluvial deposits lie unconformably beneath the loess/fluvial deposits transition zone ...

and may be recognized by the uppermost presence of very fine grained sand. Previous

2-2
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• investigations at the site have divided the fluvial deposits into an upper sand-dominated

zone and a lower gravel-domina~ed zone (Cross Sections A-A' and B-B'). The upper

sand-dominated fluvial sediments consist of very-fine- to coarse-grained sand,

coarsening downward in the sequence. These sands locally contain lenses of silt and/or

clay and the sand may be finely micaceous. Scattered gravel also is present inter-fingered

or interbedded with the fluvial sands. Sand-dominated fluvial deposits are commonly

light brown to reddish-brown, and are locally mottled yellowish-gray to orange.

The lower gravel-dominated fluvial deposits are characterized by mixtures of poorly to

moderately sorted gravels (up to 3-inch diameter) and fine- to very coarse-grained sand,

in a generally coarsening downward sequence. The gravel and sand mixtures contain

inter-fingering fine- to coarse-grained sand stringers with some silt and clay. The gravel­

dominated fluvial deposits are generally dusky yellow to dark yellowish-orange and

yellowish-gray.

The fluvial deposits beneath Site N-6 range from 35 feet to 64 feet thick, with the

thickest deposits directly beneath the former N-6 hanger (source area identified on Cross

Sections A-A' and B-B'). ,

The Cockfield Formation lies unconformably below the fluvial deposits at depths of

80-100 feet below Site N-6 (Cross Sections A-A' and B-B'). The upper contact of the

Cockfield Formation is typically distinguished by a marked change from the overlying

gravel-dominated fluvial deposits to a heterogeneous mixture of sand, silt, clayey sand,

clay, and lignite. The uppermost part of the Cockfield Formation is generally comprised

of very fine- to fine-grained sand with interlaminations of silt and/or clay, and is

generally dusky brown to brownish-gray.

2.1.2 Hydrogeology

The water table beneath Site N-6 is generally located approximately 40 feet below

ground surface (bgs). The Northside fluvial groundwater flow pattern can be seen in

Figure 2.4, which illustrates upper and lower fluvial deposits groundwater flow across

2-6
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the Northside AGC A for April 1996 (EnSafe, 2000a). The groundwater surface is

generally located at the top of the fluvial deposits, but also may be locally present within

the loess deposits at Site N-6. As shown, the local flow direction near Site N-6 is toward

the northwest with a horizontal gradient of approximately 0.004 foot per foot (ft/fl), based

on elevations from wells 007Gl2LF and 007G13LF. The fluvial deposits potentiometric

surface occurs within the loess deposits (Cross Sections A-A' and B-B'), indicating

confined or semi-confined conditions. Groundwater elevations for wells screened in the

upper and lower fluvial deposits indicate that groundwater flow for these horizons are

similar across the apron area. Groundwater elevation data from well pair 007G l5UF/LF

indicate a vertical gradient of -0.013 ft/fl in a downward direction.

Aquifer characterization during the RFI (EnSafe, 2000a) indicated horizontal

hydraulic conductivity of the fluvial deposits across the Northside of 5.3 feet per day

(ft/day) from an aquifer test; horizontal hydraulic conductivity ranging from 10 to 38

ft/day by monitoring well specific capacity testing; and horizontal hydraulic conductivity

ranging' from 0.004 to 1.98 ft/day using Hydrocone testing within the upper fluvial

deposits/loess transitional interval. Further aquifer characterization by EnSafe (2000b)

using a short-term, specific-capacity test, a step-drawdown test, and a longer-term

constant-rate aquifer test yielded a hydraulic conductivity for the fluvial deposits ranging

from 44.6 ft/day to 68.3 ft/day, with a geometric mean of 59.1 ft/day.,

Given an estimated effective porosity of 27 percent, a hydraulic gradient of 0.004 ft/fl,

and a hydraulic conductivity of 5.3 ft/day, EnSafe (2000a) calculated an advective

groundwater velocity of 30 feet per year (ft/yr) for an area incorporating Site N-6.

Similarly, a hydraulic conductivity of 59.1 ft/day can be used to calculate an advective

groundwater velocity of 320 ft/yr. Based on the observed variation in lithology and

hydraulic conductivity within the fluvial deposits, groundwater velocities may range over

an order of magnitude or" greater. This suggests the potential for preferential flowpaths.
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2.2 NATURE AND EXTENT OF CONTAMINATION

Historical delineation of contaminants in soil and groundwater at Site N-6 has

occurred over a number of sampling events involving both permanent monitoring wells

and single-point sampling with direct-push techniques (DPT). The nature and extent of

soil and groundwater contamination based on historical analytical results are discussed in

the following sections.

2.2.1 Soil Analytical Results

Soil samples were collected near the Site N-6 source area from a single borehole

(007SMWI5) drilled for monitoring well location 007G15LFfUF (Figure 2.1). No

constituent in any-soil sample from this location exceeded soil screening levels (SSLs) for

contaminant transport from soil to groundwater, or residential soil risk-based

concentrations (RBCs) established for AGC A (EnSafe, 2000a). This soil borehole

location is within the footprint of former Hanger N-6, and may not be optimally lo~~!ed

to characterize source-area soils. Suspected source areas at Site N-6 include a former

grassy area to the east of former Hanger N-6 and a former subsurface waste tank located

below grade and within the footprint of the former hanger (Figure 1.2).

2.2.2 Groundwater Quality

Eight permanent monitoring wells (007GI2LF, 007G13LF, 007GI4LF, 007GI5LF,

007GI5UF, 007G24MF, 007G25MF, and 007G26MF), and 37 single-point samples from

19 temporary DPT borehole locations have been sampled from 1994 to 1998 as part of

the RFI and long-term monitoring (LTM) at Site N-6. Historical analytical results for

VOCs in groundwater are summarized in Table 2.1.

Table 2.1 indicates that TCE, 1,I-DCE, 1,2-DCA, and CT have been detected

consistently over time in samples from wells 007G15UF and 007G15LF. The

degradation products 1,2-DCE and chloroform also have been detected in site

groundwater, although at lower concentrations that the potential source or parent

chlorinated compounds. Historically maximum concentrations of TCE ranged up to
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TABLE 2.1
SUMMARY OF HISTORIC VOLATILE ORGANIC COMPOUND DETECTIONS IN GROUNDWATER

NSA MID-SOUTH SITE N-6

MILLINGTON, TENNESSEE

I, 1,1- Carbon Bromochloro Oichlorofuoro Semi-Volatiles

Sample Stratigraphic PCe' TCe/ 1,2-0CEaI 1,1-0CE TCAai 1,I-OCAai 1,2-0CA Tetrachloride Chloroform -methane -methane Acetone Benzene BEHpai TPH-OROai

Location Intervalb
/ Oate (llgIL)d (11gIL) (llgIL) (llgIL) (llgIL) (llgIL) (llgIL) (llgIL) (llgIL) (llgIL) (llgIL) (llgIL) (llgIL) (llgIL) (llgIL)

PERMANENT MONITORING WELLS

007GI2LF LF Mar-96 NOdi NO NO NO NO NO NO NO NO NO NO NO NO NO NO

Aug-96 NO NO NO NO NO NO NO NO NO NO NO NO NO NA eJ NA
May-97 NO NO NO NO NO NO NO NO NO NO NO NO NO NA NA
Nov-97 NO NO NO NO NO NO NO NO NO NO NO NO NO NA NA
Aug-98 NO NO NO NO NO NO NO NO NO NO NO NO NO NA NA
Nov-98 NO NO NO NO NO NO NO NO NO NO NO NO NO NA NA

007GI3LF LF Mar-96 NO NO NO NO NO NO NO NO NO NO NO NO NO 2.0t/ NO
Apr-97 NO NO NO NO . NO NO NO NO NO NO NO NO NO NA NA
Nov-97 NO NO NO NO NO NO NO NO NO NO NO NO NO NA NA

007Gl4LF LF Mar-96 NO NO NO NO NO NO NO NO NO NO NO NO NO 8.0J NO
Aug-96 NO NO NO NO NO NO NO NO NO NO NO NO NO NA NA
Nov-97 NO NO NO NO NO NO NO NO NO NO NO NO NO NA NA·

007GI5UF UF Mar-96 NO 840 20J*g! 280 NO 48J NO 20J 70 NO NO · NO 7.0J 1.0J 160
Aug-96 NO 800 22J* 290 NO 43J NO 191 63 NO NO' NO 6.0J NA NA
Apr-97 NO 6000 20* 3800 NO 67 NO 14 44 NO NO NO 6.6 NA NA
Nov-97 0.801 5800 18* 320 NO 51 NO 9.8 30 NO NO 93 4.61 NA NA
Aug-98 0.58J 5800 19* 3200 NO 64 NO 4.31 17 NO NO NO 4.6J NA NA

007GI5LF LF Mar-96 NO NO NO NO NO NO NO 20 51 NO NO NO NO 14 110
Aug-96 NO 13 NO 6.01 NO 2J NO 26 10 NO NO · NO NO NA NA
Apr-97 NO 12 NO 6.3 NO NO NO 27 7.4 NO NO NO NO NA NA
Nov-97 l.IJ 12 NO NO NO NO NO 2.81 2.7J NO NO NO NO NA NA
Aug-98 NO 6.5 NO 3.9J NO NO NO 15 5.6 NO NO NO NO NA NA

007G24MF MF Aug-98 NO NO NO NO NO NO NO NO NO NO NO · NO NO NA NA
Nov-98 NO NO NO NO NO NO NO NO NO NO NO : NO NO NA NA

007G25MF MF Aug-98 NO 18 NO 2.91 NO NO NO NO 2.0J NO NO NO NO NA NA
Nov-98 NO 13J NO 2.01 NO NO NO NO NO NO NO NO NO NA NA

007G26MF MF Aug-98 NO 1.81 NO NO NO NO NO NO NO NO NO NO NO NA NA
Nov-98 NO 4.01 NO NO NO NO NO NO NO NO NO NO NO NA NA

007G49LF UF (58') Jun-99 NO 2.01 NO NO NO NO NO NO NO NO NO NO NO NA NA
MF (63') lun-99 NO 2.01 NO NO NO NO NO NO NO NO NO 8.0J NO NA NA
MF (68') lun-99 NO 2.0J NO NO NO NO NO NO NO NO NO NO NO NA NA
MF (73') Jun-99 NO NO NO NO NO NO NO NO NO NO NO 6.01 NO NA NA
LF (78') Jun-99 NO NO NO NO NO NO NO NO NO NO NO 'NO NO NA NA
LF (83') Jun-99 NO NO NO NO NO NO NO NO NO NO NO NO NO NA NA
LF (88') Jun-99 NO NO NO NO NO NO NO NO NO NO NO NO NO NA NA
LF (93') Jun-99 NO NO NO NO NO NO NO NO NO NO NO NO NO NA NA
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TABLE 2.1 (Continued)
SUMMARY OF HISTORIC VOLATILE ORGANIC COMPOUND DETECTIONS IN GROUNDWATER

NSA MID-SOUTH SITE N-6

MILLINGTON, TENNESSEE

1,1,1- Carbon Bromochloro Dichlorofuoro Semi-Volatiles

Sample Stratigraphic PCEaI TCEaI 1,2-DCEaI l,l-DCE TCA ai 1,1-DCAaI 1,2-DCA Tetrachloride Chloroform -methane -methane Acetone Benzene BEHpaI TPH-DROal

Location Intervalbl Date (llgILt (llgIL) (llgIL) (Ilg/L) (llgIL) (llglL) (11gIL) (llgIL) (llglL) (llgIL) (llgIL) . (llgIL) (llgIL) (llgIL) (llgIL)

TEMPORARY MONITORING POINTS
7-34 UF (45') Nov-95 ND, ND ND ND ND ND ND ND ND ND ND

,
ND ND NA NA

7-35 UF (49') Nov-95 ND 117 9.9 80 ND ND 44 10 ND 32 ND
,

ND ND NA NAI

7-36 MF (58') Nov-95 ND ND 28 ND ND ND ND ND ND ND 6.1 ND ND NA NA
7-37 MF (60') Nov-95 ND ND ND ND ND ND ND ND ND ND ND ND ND NA NA
7-49 LF (34') Nov-95 ND 8.1 ND ND ND ND ND ND ND ND ND 'i ND ND NA NA
7-50 MF (61') Nov-95 ND ND ND ND ND' ND ND ND ND ND ND ND ND NA NA
7-51 UF (54') Nov-95 ND ND ND ND ND ND ND ND ND ND ND ND ND NA NA
7-52 UF (52') Nov-95 ND ND ND ND ND ND ND ND ND ND ND ND ND NA NA
7-53 MF (64') Feb-96 ND ND ND ND ND ND ND ND ND ND ND ND ND NA NA
7-54 MF (58') Feb-96 ND ND ND ND ND ND ND ND ND ND ND ND ND NA NA
7-68 UF (48') Feb-97 ND 2.6 ND 3.2 ND 1.9 ND ND ND ND ND 200 ND NA NA

UF (53') Feb-97 ND 3.7 ND 5.1 ND 2.7 ND ND ND ND ND 5lJ ND NA NA
MF (58') Feb-97 ND 1.6J ND 43 ND 2.4 ND ND ND ND ND 1380 ND NA NA
MF (64') Feb-97 ND ND ND 2.0J ND ND ND 17 28 ND ND 562 ND NA NA
MF (69') Feb-97 ND 1.2J ND 23J ND ND ND 23 22 ND ND I ND ND NA NA
LF (73') Feb-97 ND 8.2 5.6 ND ND ND ND 15 23 ND ND ND ND NA NA
LF (78') Feb-97 ND 6.4 5.1 ND ND ND ND 6.5 8.1 ND ND ND ND NA NA
LF (83') Feb-97 ND I.3J ND ND ND ND ND I.3J 4.lJ ND ND 594 ND NA NA
LF (88') Feb-97 ND ND ND ND ND ND ND 1.4J 3.9J ND ND ND ND NA NA

7-69 MF (60') Feb-97 ND 1160 29 183 ND 37 ND 199 180 ND ND ND 5.1 NA NA
LF (90') Feb-97 ND 1.6J ND ND ND ND ND ND ND ND ND ND ND NA NA

7-70 UF (46') Feb-97 ND 17 ND 11 ND 3.2J ND ND 1.9J ND ND ND ND NA NA
MF (68') Feb-97 ND 190 ND 43J ND ND ND ND 47 ND ND ' ND ND NA NA.
LF (88') Feb-97 ND 39 ND 1.0J ND ND ND 3.5J II ND ND ND ND NA NA

7-71 UF (46') Feb-97 ND ND ND ND ND 1.7J ND ND ND ND ND 1020 ND NA NA
MF (68') Feb-97 ND 422 ND 2.7 ND ND ND 121 61 ND ND ND ND NA NA
LF (88') Feb-97 ND 14 ND 2.6 ND ND ND 34 16 ND ND ND ND NA NA

7-72 UF (46') Feb-97 ND 16 ND 8.7 ND 4.1 ND ND ND ND ND ND ND NA NA
MF (68') Feb-97 ND 122 ND 1.6J ND ND ND 10 31 ND ND ND ND NA NA
LF (90') Feb-97 ND 8.7 ND 2.lJ ND ND ND 29 21 ND ND 197 ND NA NA

7-73 MF (68') Feb-97 ND 15 ND ND ND ND ND ND 2.U ND ND 164 ND NA NA
LF (90') Feb-97 ND ND ND ND ND ND ND ND ND ND ND 44J ND NA NA

7-74 MF (68') Feb-97 ND 47 ND 1.4J ND ND ND ND 43J ND ND ND ND NA NA
LF (91') Feb-97 ND 1.2J ND ND ND ND ND ND ND ND ND 33J ND NA NA

7-79 MF (67') Feb-97 ND 61 ND 10 ND 3.5J ND ND 7.2 ND ND ND ND NA NA
7-80 MF (66') Feb-97 ND 26 ND 14.2 ND ND ND ND 33J ND ND ND ND NA NA

LF (87') Feb-97 ND ND ND ND ND ND ND ND ND ND ND ND ND NA NA

aI peE = tetrachloroethene; TCE = trichloroethene; DCE = dichloroethene; TCA = trichloroethane; DCA = dichloroethane; BEHP = bis(2-ethylhexyl)phthalate; TPH-DRO = total petroleum hydrocarbons - diesel range organics.

bl UF = upper fluvial depo~its; MF = middle fluvial deposits; LF = lower fluvial deposits.

d IlgIL = micrograms per liter. fJ J = estimated concantration.

d/ ND = not detected. gJ * =total cis - and trans -1,2-DCE.

eJ NA = not analyzed. gJ D = indicates analysis of diluted sample.
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•
1,160 micrograms per liter (Jlg/L) at a depth of 60 feet at DPT location 7-69, located just

to the east of the former hanger.

The maximum concentrations of 1,2-DCE (29.2 Ilg/L), CT (199 Jlg/L), and

chloroform (180 Jlg/L) also were detected at the same depth interval at DPT location 7­

69. The maximum concentrations of 1,1-DCE (380D [diluted] Jlg/L), I,l-DCA (67

Jlg/L), and benzene (6.6 Jlg/L) were detected in well 007G15UF in April 1997. Other

VOC compounds detected at Site N-6 include tetrachloroethene (PCE), 1,2-DCA,

bromochloromethane, dichlorofluoromethane, and· acetone. Semi-volatile organic

compounds (SVOCs) detected were bis(2-ethylhexyl)phthalate (BEHP) and total

petroleum hydrocarbons - diesel range organics (TPH-DRO). The limited presence of

benzene and TPH-DRO indicates some release of fuel hydrocarbons in addition to

chlorinated solvents.

Maximum historical concentrations of TCE from 1994 to 1998 at each sampling

location for fluvial deposits groundwater are contoured on Figure 2.5. The maximum

• identified concentrations of TCE are in groundwater at the eastern end of former Hanger

N-6, coinciding with a former grassy area where solvents reportedly were spread to kill

weeds (Figures 1.2 and 2.5). Based on these data, the TCE plume extended

approximately 900 feet downgradient towards the north-northwest in the general direction

of groundwater flow (Figures 2.4 and 2.5).

Figures 2.6 and 2.7 show the vertical profiles of TCE in groundwater along Cross

Sections A-A' and B-B' (see Figure 2.1 for cross section locations). While TCE is

present from the potentiometric surface to the base of the fluvial deposits, the maximum

TCE concentrations· are inferred to occur within the middle to lower portions of the

aquifer. However, the vertical contaminant profile cannot be demonstrated conclusively

because of a lack of groundwater sampling points in the upper fluvial deposits

downgradient from the source area (Figure 2.6).
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2.3 GROUNDWATER USE AND POTENTIAL RECEPTORS

Fluvial deposits groundwater·is not used for beneficial use at former NSA Mid-South

Northside. The nearest potential receptor on the Northside is public supply well PW-Nl,

located approximately 450 feet southwest of the Building N-126 dry well (approximately

1,500 feet cross gradient from Site N-6). PW-Nl is screened in the Memphis Aquifer and

hydraulically separated from the shallower fluvial aquifer by the upper Claiborne

confining unit (EnSafe, 2000a). This well has been placed on emergency standby as a

precautionary measure since 1994.

Points of potential exposure within the fluvial deposits groundwater consist of shallow

private domestic wells outside the Northside (City of Millington) property. The nearest

domestic supply well screened in the fluvial deposits is approximately 6,000 feet north­

northwest of the apron area and is inactive (EnSafe, 2000a).

Because contaminated groundwater at Site N-6 has the potential to migrate off-the

Northside property, the objective of this field application is to determine if vegetable oil

injection is a viable treatment option for chlorinated solvents in groundwater at Site N-6.

The downgradient property boundary is located approximately 4,000 feet northwest from

the Site N-6 source area (Figure 1.1).
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SECTION 3

FIELD TEST IMPLEMENTATION

Site-specific activities conducted at Site N-6 III support of the enhanced

bioremediation field application included:

• Installation of 8 vegetable oil injection wells and 16 groundwater monitoring wells

using Rotasonic drilling technology;

• Baseline (i.e., pre-injection) sampling of groundwater at the newly-installed

injection and monitoring wells, and existing monitoring wells 007G15UF (shallow)

and 007G15LF (deep), in accordance with the. Final Work Plan for Freid

Application to Enhance In-Situ Bioremediation of Chlorinated Solvents via

'Vegetable Oil Injection at Site N-6, Former Naval Support Activity Mid-South,

Millington, Tennessee (parsons, 2000) and the Technical Protocol for Evaluating

Natural Attenuation ofChlorinated Solvents in Groundwater (USEPA, 1998);

• Pre-injection aquifer testing (hydraulic conductivity) of four injection wells and

eight monitoring wells;

• Plumbing of the pilot-scale system and injection of a total of 6,115 gallons of

refined soybean oil;

• Injection of bromide (aqueous phase) in order to determine zones of influence;

• Post-injection aquifer testing (hydraulic conductivity) of the previously tested four

injection wells;

• Surveying of the newly-installed injection and monitoring wells; and

3-1
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• Post-injection sampling of groundwater and vegetable oil at the system monitoring

and injection wells and e){isting monitoring wells 007G15UF and 007G15LF in

November 2000, February 2001, August 2001, and January 2002.

3.1 SYSTEM INSTALLATION

Initial field activities performed during July and August 2000 are summarized in Table

3.1. The following sections provide a description of these activities as well as

performance monitoring activities completed through January 2002.

3.1.1 Injection Point and Groundwater Sampling Locations

Locations for the 8 injection wells and 16 groundwater monitoring wells are shown on

Figure 3.1. These locations were determined from a review of available site data, with

the injection wells located to provide optimal vegetable ,?il distribution in the portion of

the plume with the highest contaminant concentrations (i.e., greater than 1,000 JlglL

TCE).

The four injection well pairs were installed approximately 15 feet apart, across the area

with the highest groundwater TCE concentration (1,160 Jlg/L atDPT location 7-69). The

vertical layout of the injection wells is shown in Figure 3.2. It was allticipated during

system design that the radius of influence of the injected vegetable oil would be up to

approximately 10 to 12 feet (horizontally) based upon historic hydraulic data and

proposed oil injection volumes.

Monitoring well pairs were installed at distances of 10, 20, 30, 50 and 100 feet

downgradient from the injection wells. Monitoring well locations were spaced to monitor

the groundwater system downgradient from the injection zone over a period of 18

months, based on groundwater advective velocities ranging from 30 to 320 ft/yr (Section

2.2). One upgradient well pair (PES-MWI S and D) was installed to monitor background

groundwater geochemistry and aqueous phase contaminant concentrations.
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TABLE 3.1
SUMMARY OF INITIAL SITE ACTIVITIES

NSA MID-SOUTH SITE N-6
.MILLINGTON, TENNESSEE

VOCs to include aromatic and chlorinated aliphatic hydrocarbons.
bI Well head analyses include dissolved oxygen, oxidation-reduction potential, pH, temperature, and conductivity.
<I Mobile lab analyses include chloride, carbon dioxide, alkalinity, ammonia, sulfate, ferrous iron, sulfate, hydrogen 'sulfide, and manganese.

Soil Analyses Oil Analyses Groundwater Analyses
Monitoring Slug Water Total Methane, Nitrate + Total Organic

Well Test Level VOCsa! Organic Carbon VOCs VOCs Ethane, Nitrite Bromide Carbon Well Head Mobile Lab

Location Installation Analysis Measurement SW8260B (SW9060) SW8260B SW8260B Ethene (E300.1) (E320.1) (SW9060M) Analysesbl Analysescl

Monitoring Wells
PES-MW-lD X x X 1 1 I 1 I I

PES-MW-lS X X X 1 1 I I 1 I

PES-MW-2D X x 1 1 I 1 1 1 1

PES-MW-2S X X I I 1 I I I 1

PES-MW-3D X X 1 I 1 1· I I I

PES-MW-3S X x 1 1 1 1 I 1 I

PES-MW-4D X X 1 1 1 1 1 1

PES-MW-4S X X 1 1 1 1 . I 1

PES-MW-5D X X I I I I I 1

PES-MW-5S X X 1 1 1 I I I

PES-MW-6D X X 1 1 1 1 1 I

PES-MW-6S X X 1 I I 1 I 1

PES-MW-7D X X 1 I 1 1 I I I

PES-MW-7S X X 1 I I 1 I 1 1

PES-MW-8D X X X 1 1 1 1 1 1 1

PES-MW-8S X X X 1 I 1 1 I I 1

007GLl5UF X 1 1 1 1 1

007GLl5LF X 1 I 1 1 1

Injection Wells
PES-INJ-lD X X 2 1 1 1 I 1 I

PES-INJ-lS X X 1 I 1 I 1 I

PES-INJ-2D X X X 2 1 1 1 1 1 1 1

PES-INJ-2S X X X 1 1 1 1 I I I

PES-INJ-3D X X X 2 1 1 1 1 1 1 I

PES-INJ-3S X X X 1 1 I 1 1 1 I

PES-INJ-4D X X 2 I 1 1 I I I

PES-INJ-4S X X 1 1 1 I I I

SUBTOTALS 8 8 4 0 26 26 26 10 22 26 26

QAJQC
Duplicates 1 3 3 3 1 3 3

MS/MSD 1 2

Trip Blanks I
3

Rinseates 1

TASK TOTAL: 10 4 0 35 29 29 11 25 26 29
-,
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3.1.2 Injection and Groundwater Monitoring Well Installation

Newly installed monitoring· and injection Wells were installed with a Rotosonic

drilling rig subcontracted from Alliance Environmental Incorporated. Injection and

monitoring wells were installed in July 2000. Construction details are included in

Appendix B.l, and are summarized in Table 3.2. Injection and monitoring well screens

were constructed of 10 feet of flush-threaded, Schedule 40, 2-inch inside-diameter (ID),

polyvinyl chloride (PVC) with 0.02-inch factory-slotted openings. Injection screens

installed in the upper fluvial deposits were placed at least 2 to 3 feet below the water table

to avoid short circuiting of injected vegetable oil to the vadose zone. Monitoring well

screens were placed at similar depths as the injection screens. All injection and

monitoring wells were sealed with bentonite and grouted to the surface with a

cementlbentonite grout. Each injection and groundwater monitoring well was completed

slightly below grade to protect each well from potential damage. Flush-mounted

protective casings were used to protect the monitoring and injection wells.

,3.1.3 Soil Sampling

During drilling activities, continuous soil cores were collected from ground surface to

total depth in order to identify the depths of significant stratigraphic contacts or other soil

properties. Boring logs prepared during drilling by the field geologist are presented in

Appendix B.2. A portion of soil sample was used to measure the total concentration of

ionizable VOCs in the soil headspace using a photo-ionization detector (PID). If

headspace readings significantly above background readings were obtained, indicating

the presence of contamination, then the associated soil sample was submitted to a

laboratory for analysis of VOCs using the method specified in Table 3.3. Soil samples

for total organic carbon (TOC) analysis also were collected from select fluvial deposits

intervals from locations PES-MWI and PES-MW8 in order to quantify concentrations of

organic carbon in the subsurface soil at Site N-6 prior to vegetable oil injection.
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TABLE 3.2
WELL CONSTRUCTION SUMMARY

NSA MID-SOUTH SITE N-6

MILLINGTON, TENNESSEE

Top of Casing Screened Well

Well Installation Northing Easting Elevation Interval Diameter Stratigraphic

Identification Date (State Plane) (State Plane) (feet amsl)at (feet bgsr (inches) Intervale!

Injection Wells

PES-INJ-IS 19-Jul-00 392214.45 815028.46 293.44 55.0 - 65.0 2.0 Upper-Fluvial

PES-INJ-ID 19-Jul-00 392214.45 815028.46 293.44 75.0 - 85.0 2.0 Lower-Fluvial

PES-INJ-2S 20-Jul-00 392219.89 815042.45 293.20 44.8 - 54.8 2.0 Upper-Fluvial

PES-INJ-2D 20-Jul-00 392219.89 815042.45 293.21 65.0 -75.0 2.0 Lower-Fluvial

PES-INJ-3S 23-Jul-00 392224.65 815056.27 293.09 55.0 - 65.0 2.0 Upper-Fluvial

PES-INJ-3D 23-Jul-00 392224.65 815056.27 293.12 75.0 - 85.0 2.0 Lower-Fluvial

PES-INJ-4S 23-Jul-00 392230.14 815070.41 293.44 45.4 - 55.4 2.0 Upper-Fluvial

PES-INJ-4D 23-Jul-00 392230.14 815070.41 293.40 65.0 -75.0 2.0 Lower-Fluvial

Monitoring Wells

PES-MW-IS 18-Jul-00 392115.58 815062.15 293.37 45.3 - 55.3 2.0 Upper-Fluvial

PES-MW-ID 18-Jul-00 392115.58 815062.15 293.33 70.0 - 80.0 2.0 Lower-Fluvial

PES-MW-2S I-Aug-OO 392229.39 815038.32 293.38 55.0 - 65.0 2.0 Upper-Fluvial

PES-MW-2D I-Aug-OO 392229.39 815038.32 293.32 75.0 - 85.0 2.0 Lower-Fluvial

PES-MW-3S 24-Jul-00 392235.18 815052.39 293.39 45.0 - 55.0 2.0 Upper-Fluvial

PES-MW-3D 24-Jul-00 392235.18 815052.39 293.40 65.0 -75.0 2.0 Lower-Fluvial

PES-MW-4S 21-Jul-00 392241.32 815036.00 293.34 55.0 - 65.0 2.0 Upper-Fluvial

PES-MW-4D 21-Jul-00 392241.32 815036.00 293.34 75.0 - 85.0 2.0 Lower-Fluvial

PES-MW-5S 20-Jul-00 392250.05 815029.07 293.27 45.4 - 55.4 2.0 Upper-Fluvial

PES-MW-5D 20-Jul-00 392250.05 815029.07 293.27 65.0 -75.0 2.0 Lower-Fluvial

PES-MW-6S 22-Jul-00 392251.69 815045.97 293.28 55.0 - 65.0 2.0 Upper-Fluvial

PES-MW-6D 22-Jul-00 392251.69 815045.97 293.31 75.0 - 85.0 2.0 Lower-Fluvial

PES-MW-7S 21-Jul-00 392273.12 815033.08 293.10 45.0 - 55.0 2.0 Upper-Fluvial

PES-MW-7D 21-Jul-00 392273.12 815033.08 293.08 65.0 -75.0 2.0 Lower-Fluvial

PES-MW-8S 22-Jul-00 392321.46 815011.22 292.94 55.0 - 65.0 2.0 Upper-Fluvial

PES-MW-8D 22-Jul-00 392321.46 815011.22 292.94 75.3 - 85.3 2.0 Lower-Fluvial

007GI5UF 19-Mar-96 392229.59 814956.53 292.91 40.0 - 50.0 2.0 Upper-Fluvial

007GI5LF 19-Mar-96 392221.04 81 4961.I7 293.36 90.0 - 100.0 2.0 Lower-Fluvial

at feet amsl indicates elevation in feet above mean sea level.

bl feet bgs indicates depth in feet below ground surface.

e! Upper fluvial interval is defined as 40 to 65 feet bgs, and lower fluvial interval is defined as 65 to 90 feet bgs.
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TABLE 3.3
ANALYTICAL PROTOCOLS FOR SOIL, VEGETABLE OIL,

AND GROUNDWATER SAMPLES
NSA MID-SOUTH SITE N-6

MILLINGTON, TENNESSEE

MATRIX

Analyte

WATER

Redox Potential
Dissolved Oxygen
pH
Specific Conductance
Temperature

Ferrous Iron
Manganese
Hydrogen Sulfide
Sulfate

Alkalinity (Carbonate [C03-
2

]

and Bicarbonate [HC03-
l
])

Chloride
Carbon Dioxide

Nitrate + Nitrite
[as Nitrogen (N)]

Bromide

Methane, Ethane, Ethene

Total Organic Carbon

VOCSbl

SOIL

Total Organic Carbon
VOCs

VEGETABLE OIL
VOCs

METHOD

Direct-reading meter
Direct-reading meter
Direct-reading meter
Direct-reading meter
Direct-reading meter

Colorimetric, Hach Method 8146 (or similar)
Colorimetric, Hach Method 8034 (or similar)
Colorimetric, Hach Method 8131 (or similar)
Colorimetric, Hach Method 8051 (or similar)

Titrimetric, Hach Method 8221 (or similar)

Titrimetric, Hach Kit 8P (or similar)
Titrimetric, CHEMetrics Method 4500 (or similar)

£300.1

E320.1

. AM-18a1

Walkley-Blackal

SW8260B

Walkley-Blackal

SW8260B

SW8260B

FIELD (F) OR

ANALYTICAL

LABORATORY (L)

F
F
F
F
F

F

F
F
F--

F

F

F

L

L

L

L

L

L
L

L

aI Microseeps Inc., standard operating procedure.

bl VOCs = volatile organic compounds.
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3.2 MEASUREMENT OF BASELINE GEOCHEMICAL CONDITIONS AND
CONTAMINANT PROFILES

After installation and development of the injection wells and groundwater monitoring

wells, groundwater samples were collected to characterize initial site-specific

geochemical and contaminant conditions in accordance with the Technical Protocol for

Evaluating Natural Attenuation ofChlorinated Solvents in Groundwater (USEPA, 1998).

Groundwater samples were analyzed for chlorinated solvents and their degradation

products, dissolved oxygen (DO), nitrate, ferrous iron [Fe(II)], manganese [Mn(I1)],

sulfate, hydrogen sulfide, carbon dioxide, methane, ethane, ethane, oxidation-reduction

potential (ORP), alkalinity, pH, temperature, specific conductance, TOe, bromide, and

chloride. Pre-injection baseline groundwater samples were collected in July and August

2000 and shipped to Microseeps, Inc., of Pittsburgh, Pennsylvania for analysis. Baseline

groundwater samples were analyzed in the field and by Microseeps, Inc. following

analytical protocols summarized in Table 3.3.

3.3 AQUIFER TESTING

Aquifer testing (rising head slug tests) were conducted before oil injection and after oil

injection on selected injection and monitoring wells to estimate the hydraulic

conductivity of unconsolidated deposits at Site N-6, and to estimate the impact of oil

injection on the hydraulic conductivity of aquifer materials in close proximity to the

injection wells. Aquifer test calculations are included in Appendix B.3.

3.4 SUBSTRATE ADDITION

After baseline geochemical and contaminant sampling and pre-injection aquifer testing

were completed, approximately 6,100 gallons of edible (i.e., food-grade) soybean oil was

injected into eight injection wells. A summary of the injection event, including volumes

of oil and water, injection pressures, and injection flow rates is presented in Table 3.4.

The soybean oil was injected under pressure directly into each injection well using an

ARO air diaphragm pump. As soybean oil was injected into each injection well, the total

volume of oil injected was monitored using a Teflon®-coated inline flow meter.

3-9
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TABLE 3.4
VEGETABLE OIL INJECTION SUMMARY

NSA MID-SOUTH SITE N-6

MILLINGTON, TENNESSEE

Screened Water Total Screened Radius of Oil Injection Oil Injection Water Push Water Push

Interval Oil Push Volume Percent Length Influencebl Pressure Flow Rate Pressure Flow Rate

Well (feet bgs)a1 (gallons) (gallons) (gallons) Oil (feet) (feet) (psi)cI (gpm)dJ (psi) (gpm)

INJECTION WELLS

PES-INJIS 55.0 - 65.0 1000 100 1100 90.9 10 4.2 35 3.7 - 3.9 30 - 35 5.1
PES-INJID 75.0 - 85.0 665 100 765 86.9 10 3.5 35 3.9 - 4.9 30 - 38 5.5
PES-INJ2S 44.8·54.8 500 100 600 83.3 10 3.1 28·40+ 4.2 - 6.1 28 - 30 8.5
PES-INJ2D 65.0 -75.0 450 90 540 83.3 10 2.9 40+ 1.6 - 2.5 40+ 2.1
PES-INJ3S 55.0 - 65.0 1000 100 1100 90.9 10 4.2 32 - 35 4.3 - 4.8 38 - 40 5.3
PES-INJ3D 75.0 - 85.0 1000 100 1100 90.9 10 4.2 25 - 35 5.6 - 6.5 18 - 35 8.8
PES-INJ4S 45.4 - 55.4 500 100 600 83.3 10 3.1 38 - 40 2.3 - 3.2 15 - 30 6.5
PES-INJ4D 65.0 -75.0 1000 100 1100 90.9 10 4.2 35 - 38 3.1 - 3.4 40 4.3

AVERAGES: 764 99 863 87.6 3.6

TOTALS: 6115 790 6905

aI feet bgs = feet below ground surface.

bl Assumes an effective porosity of27 percent.

cI psi = pounds per square inch.

dJ gpm = gallons per minute.

s:\es\remed\737490\05000\tables\NSA-RPT2.xls 3-10



Injection pressures at wells PES-INJ2S, PES-INJ-2D, and PES-INJ4S exceeded the

capacity of the injection system,~esulting in lower volumes of oil injected for these wells.

After the soybean oil was injected into each well, a water push consisting of

approximately 100 gallons of water was injected in order to increase the horizontal

distribution of oil into the aquifer matrix in the vicinity of each injection well screen.

Sodium bromide was added as an aqueous phase tracer to the water push at a

concentration of approximately 500 milligrams per liter (mg/L). The tracer was added in

.order to track movement of water that was injected during the injection event, which is

anticipated to be an approximate indicator of the area of influence of the treatment zone.

3.5 PROCESS MONITORING

In order to monitor system performance over time, Parsons sampled newly-installed

monitoring wells, select injection wells, and· existing monitoring wells 007G15LF and

007G5UF at 3, 6, 12, and 18 months after injection. During the 18-month process

monitoring event (January 2002), additional groundwater sample aliquots were collected

at select wells and sent to Microbial Insights Inc. for volatile fatty acid (VFA), •

phospholipid fatty acid (PLFA), and denaturing gradient gel electrophoresis (DGGE)

analyses. These analyses were performed to provide a quantitative way to assess viable

biomass, microbial community structure, metabolic activity, and provide qualitative

information about the prominent microorganisms present in the subsurface at Site N-6.

A summary of the Phase II process monitoring activities is shown in Table 3.5.
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TABLE 3.5
SUMMARY OF PERFORMANCE MONITORING ACTIVITIES

NSA MID-SOUTH SITE N-6
MILLINGTON, TENNESSEE

Oil Analyses Groundwater Analyses
Water Methane, Nitrate + Total Organic

Level VOCsal VOCs Ethane, Nitrite Bromide Carbon Well Head Mobile Lab

Location Measurement SW8260B SW8260B Ethene (E300.1) (E320.1) (SW9060M) Analysesbl Analysescl

Monitoring Wells
PES-MW-lD X I I I I I

PES-MW-IS X I I I 1 I

PES-MW-2D X 1 1 I I I I I

PES-MW-2S X I I 1 I I I I

PES-MW-3D X I I 1 1 I 1 1

PES-MW-3S X I I I I I I I

PES-MW-4D X I I I I I I I

PES-MW-4S x I' I I I I I I

PES-MW-5D X I I 1 1 I I I

PES-MW-5S X I I I I I I I

PES-MW-6D X I I I I I I I

PES-MW-6S X I I I I I I I

PES-MW-7D X I I I I I I I

PES-MW-7S X I I I I I I 1

PES-MW-8D X I I I I 1 1 I

PES-MW-8S X I I 1 I 1 I I

007GLl5UF X I 1 I 1 I

007GLl5LF X I I I 1 I

Injection Wells
PES-INJ-lD X 1 1 I I I I I

PES-INJ-lS X I I I 1 1 I I

PES-INJ-2D X 2 I I I I 1 I 1

PES-INJ-2S X 2 I I I I I I 1

PES-INJ-3D X 2 1 I I I 1 I I

PES-INJ-3S X 2 I I I I 1 1 I

PES-INJ-4D X I I I I I 1 I

PES-INJ-4S X 1 I I I I 1 I

SUBTOTALS 8 26 26 26 22 22 26 26

QA/QC
Duplicates I 3 3 3 3 3 3

MS/MSD I 2

Trip Blanks 2 ,
Rinseates I ;

SUBTOTAL PER EVENT: 10 34 29 29 25 25 26 29

VOCs to include aromatic and chlorinated aliphatic hydrocarbons.
bJ Well head analyses include dissolved oxygen, oxidation-reduction potential, pH, temperature, and conductivity.
d Mobile lab analyses include chloride, carbon dioxide, alkalinity, sulfate, ferrous iron, hydrogen sulfide, and manganese.
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SECTION 4

RESULTS

Because chlorinated aliphatic hydrocarbons (CAHs, or chlorinated solvents) can be

used as electron acceptors under reductive dechlorination, there must be an appropriate

source of carbon for microbial growth in order for this process to occur. Potential carbon

sources include vegetable oil, fuel hydrocarbons, low-molecular-weight compounds (e.g.,

lactate, acetate, or methanol) present in natural organic matter, or less-chlorinated

compounds such as vinyl chloride (VC) or DCE. Addition of vegetable oil to the

groundwater at Site N-6 will serve to promote remediation of the CAH plume by'

providing a large quantity of substrate for microbial growth and as a means of lowering

the reduction-oxidation (redox) conditions within the aquifer.

The separate-phase-nature and low solubility of vegetable oil allows for slow

dissolution into groundwater, thus making it a slow-release carbon source. Vegetable oil

is an inexpensive, innocuous, edible (i.e., food-grade) carbon source that is not regulated.

as an environmental groundwater contaminant by the USEPA. Because vegetable oil is a

non-aqueous phase liquid (NAPL), the potential exists that a single, low-cost injection

could provide sufficient carbon to drive reductive dechlorination for many years.

Therefore, the objective of adding vegetable oil to the subsurface at Site N-6 is to

either promote or reduce those fate and transport processes that are key to maintaining

contaminant mass control (i.e., plume stability) and increasing contaminant mass

reduction (i.e., plume treatment). Given an understanding of the fate and transport

processes likely to be involved at this site during treatment, a sampling program was

designed and implemented to characterize the impact of vegetable oil addition on changes

in contaminant mass and concentration.

4-1
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Vegetable oil was injected at Site N-6 in August 2000 to create the redox and electron

donor conditions necessary to promote the microbial reductive dechlorination of the

chlorinated solvents present in groundwater at the site. A secondary benefit of vegetable

oil injection is that dissolved contaminants will preferentially partition out of the

groundwater and into the vegetable oil NAPL. This is beneficial because aqueous-phase

chlorinated solvent concentrations are lowered until steady-state conditions are reached.

This results in an initial attenuation of the dissolved phase 'plume. Contaminants are then

released from the oil to groundwater at a rate dependent upon dissolution and/or

degradation of the vegetable oil, and degradation of contaminants in the dissolved phase.

In any event, contaminants are released back to groundwater within a zone of adequate

substrate and optimal conditions for reductive dechlorination.

4.1 GROUNDWATER FLOW

Table 4.1 presents groundwater elevation measurements collected during baseline

sampling, process monitoring events, and from annual monitoring by EnSafe. Figures

4.1 and 4.2 present groundwater elevations for the upper-fluvial deposits in July/August

2000 and July/August 2001, respectively. The monitoring network for the pilot test was

designed assuming that groundwater flow was toward the north-northwest. However,

groundwater elevation data collected since system installation within the treatment zone

suggest a very flat groundwater potentiometric surface for both the upper and lower

fluvial aquifer zones. In fact, in November 2000, there was at least some component of

groundwater flow toward the south, from the injection wells toward monitoring well

PES-MWI S (Table 4.2). This well was installed to monitor upgradient groundwater

chemistry. Based on hydraulic data, and the geochemical data presented below, it

appears that well PES-MWI S was impacted chemically by vegetable oil injection

activities shortly after injection, but that the impact has decreased over time.

Groundwater flow in July/August 2001 (Figure 4.2) was toward the north-northwest,

but the gradient within the treatment zone remains relatively flat compared to the overall

gradient from well 007G14LF to well 007G12LF. Groundwater elevations for January

2002 (Table 4.2) are similar to pre-injection conditions, and indicate the gradient in the
4-2
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TABLE 4.1
SUMMARY OF GROUNDWATER ELEVATIONS

NSA MID-SOUTH SITE N-6

MILLINGTON, TENNESSEE

IdentiJication

Injection Wells

PES-INJ-IS

PES-INJ-ID

PES-INJ-2S

PES-INJ-2D

PES-INJ-3S

PES-INJ-3D

PES-INJ-4S

PES-INJ-4D

Date

August-OO

November-OO

February-O I

August-Ol

January-02

August-OO

November-OO

February-O I

August-Ol

January-02

August-OO

November-OO

February-D I

August-Ol

January-D2

August-OO

November-OO

February-O1

August-Ol

January-02

August-OO

November-DO

February-D I

August-Ol

January-D2

August-OO

November-OO

February-O I

August-Ol

January-02

August-OO

November-OO

February-O I

August-DI

January-02

August-OO

November~OO

February-O I

August-Ol

January-02

Top of Casing

Elevation

(feet amsl)bI

293.44

293.44

293.44

293.44

294.44

293.44

293.44

293.44

293.44

293.44

293.20

293.20

293.20

293.20

293.20

293.21

293.21

293.21

293.21

293.21

293.09

293.09

293.09

293.09

293.09

293.12

293.12

293.12

293.12

293.12

293.44

293.44

293.44

293.44

293.44

293.40

293.40

293.40

293.40

293.40

Screened

Interval

(feet bgs)"

55.0 - 65.0

55.0 - 65.0

55.0 - 65.0

55.0 - 65.0

55.0 - 65.1

75.0 - 85.0

75.0 - 85.0

75.0 - 85.0

75.0 - 85.0

75.0 - 85.0

44.8 - 54.8

44.8 - 54.8

44.8 - 54.8

44.8 - 54.8

44.8 - 54.8

65.0 - 75.0

65.0 - 75.0

65.0 -75.0

65.0 -75.0

65.0 -75.0

55.0 - 65.0

55.0 - 65.0

55.0 - 65.0

55.0·65.0

55.0 - 65.0

75.0 - 85.0

75.0 - 85.0

75.0 - 85.0

75.0 - 85.0

75.0 - 85.0

45.4 - 55.4

45.4 - 55.4

45.4 - 55.4

45.4 - 55.4

45.4 - 55.4

65.0 -75.0

65.0 - 75.0

65.0 - 75.0

65.0 - 75.0

65.0 -75.0

Stratigraphic

InteNaI

Upper-Fluvial

Upper-Fluvial

Upper-Fluvial

Upper-Fluvial

Upper-Fluvial

Lower-Fluvial

Lower-Fluvial

Lower-Fluvial

Lower-Fluvial

Lower-Fluvial

Upper-Fluvial

Upper-Fluvial

Upper-Fluvial

Upper-Fluvial

Upper-Fluvial

Lower-Fluvial

Lower-Fluvial

Lower-Fluvial

Lower-Fluvial

Lower-Fluvial

Upper-Fluvial

Upper-Fluvial

Upper-Fluvial

Upper-Fluvial

Upper-Fluvial

Lower-Fluvial

Lower-Fluvial

Lower-Fluvial

Lower-Fluvial

Lower-Fluvial

Upper-Fluvial

Upper-Fluvial

Upper-Fluvial

Upper-Fluvial

Upper-Fluvial

Lower-Fluvial

Lower-Fluvial

Lower-Fluvial

Lower-Fluvial

Lower-Fluvial

Depth to

Water

(feet)

39.92

65.45

65.37

65.50

65.80

40.16

82.85

81.11

80.17

79.12

39.55

52.20

51.55

49.80

48.46

39.74

67.80

67.50

66.30

62.20

39.52

64.93

65.00

64.95

64.38

39.84

80.30

79.50

78.02

77.17

39.73

74.91

50.10

48.32

47.54

40.04

74.71

74.65

71.18

70.26

Groundwater

Elevation

(feet amsl)

253.52

227.99

228.07

227.94

228.64

253.28

210.59

212.33

213.27

214.32

253.65

241.00

241.65

243.40

244.74

253.47

225.41

225.71

226.91

231.01

253.57

228.16

228.09

228.14

228.71

253.28

212.82

213.62

215.10

215.95

253.71

218.53

243.34

245.12

245.90

253.36

218.69

218.75

222.22

223.14

Depth to

Oil

(feet)

39.04

38.89

38.07

37.46

38.08

37.95

37.16

36.47

40.04

39.93

39.10

38.48

36.95

38.50

37.82

37.47

38.75

38.65

37.80

37.14

38.00

37.90

37.03

36.37

36.00

40.25

39.45

39.56

40.40

38.59

37.81

37.21

Oil

Thickness

(feet)

26.41

26.48

27.43

28.34

44.77

43.16

43.01

42.65

12.16

11.62

10.70

9.98 - -

30.85

29.00

28.48

24.73

26.18

26.35

27.15

27.24

42.30

41.60

40.99

40.80

38.91

9.85

8.87

7.98

34.31

36.06

33.37

33.05

Corrected Water

Elevation'"

(feet amsl)

252.29

252.43

253.18

254.71

251.78

252.04

252.84

253.56

252.19

252.34

253.24

253.92

253.79

252.39

253.11

253.76

252.25

252.33

253.12

253.77

251.74

251.89

252.81

253.49

254.33

252.40

253.28

253.24

250.26

251.93

252.92

253.55
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TABLE 4.1 (Continued)
SUMMARY OF GROUNDWATER ELEVATIONS

NSA MID-SOUTH SITE N-6

MILLINGTON, TENNESSEE

Top of Casing Screened Depth 10 GrOlmdwaler Deplh 10 Oil Correcled Water

Elevalion Inlerval Straligraphic Waler Elevalion Oil Thickness Elevalionol

Identificalion Dale (feel amsl/" (feel bgs)d Inlerval (feel) (feel amsl) (feel) (feel) (feel amsl)

Monitoring Wells

PES-MW-IS August-OO 293.37 45.3 - 55.3 Upper-Fluvial 39.59 253.78

November-OO 293.37 45.3 - 55.3 Upper-Fluvial 40.88 252.49

February-O I 293.37 45.3 - 55.3 Upper-Fluvial 40.86 252.51

August-Ol 293.37 45.3 - 55.3 Upper-Fluvial 39.97 253.40

January-02 293.37 45.3 - 55.3 Upper-Fluvial 39.35 254.02

PES-MW-ID AUgUst-OO 293.33 70.0 - 80.0 Lower-Fluvial 39.74 253.59

November-oO 293.33 70.0 - 80.0 Lower-Fluvial 41.02 252.31

February-O I 293.33 70.0 - 80.0 Lower-Fluvial 41.06 252.27

August-Ol 293.33 70.0 - 80.0 Lower-Fluvial 40.15 253.18

January-02 293.33 70.0 - 80.0 Lower-Fluvial 39.48 253.85

PES-MW-2S August-OO 293.38 55.0 - 65.0 Upper-Fluvial 39.79 253.59

November-oO 293.38 55.0 - 65.0 Upper-Fluvial 40.25 253.13

February-O1 293.38 55.0 - 65.0 Upper-Fluvial 41.10 252.28

August-Ol 293.38 55.0 - 65.0 Upper-Fluvial 40.12 253.26

January-02 293.38 55.0 - 65.0 Upper-Fluvial 39.51 253.87

PES-MW-2D Augusl-OO 293.32 75.0 - 85.0 Lower-Fluvial 40.05 253.27

November-oO 293.32 75.0 - 85.0 Lower-Fluvial 41.56 251.76

February-o1 293.32 75.0 - 85.0 Lower-Fluvial 41.40 251.92

August-Ol 293.32 75.0 - 85.0 Lower-Fluvial 40.45 252.87

January-02 293.32 75.0 - 85.0 Lower-Fluvial 39.89 253.43

PES-MW-3S August-OO 293.39 45.0 - 55.0 Upper-Fluvial 39.67 253.72

November-OO 293.39 45.0 - 55.0 Upper-Fluvial 41.21 252.18

February-o I 293.39 45.0 - 55.0 Upper-Fluvial 40.90 252.49

August-Ol 293.39 45.0 - 55.0 Upper-Fluvial 40.08 253.31

January-02 293.39 45.0 - 55.0 Upper-Fluvial 39.49 253.90

PES-MW-3D August-OO 293.40 65.0 -75.0 Lower-Fluvial 39.95 253.45

November-OO 293.40 65.0 - 75.0 Lower-Fluvial 41.46 251.94

February-O I 293.40 65.0 -75.0 Lower-Fluvial 41.10 252.30

August-ol 293.40 65.0 - 75.0 Lower-Fluvial 40.32 253.08

January-02 293.40 65.0 -75.0 Lower-Fluvial 39.71 253.69

PES-MW-4S August-OO 293.34 55.0 - 65.0 Upper-Fluvial 39.69 253.65

November-OO 293.34 55.0 - 65.0 Upper-Fluvial 40.84 252.50

February-O I 293.34 55.0 - 65.0 Upper-Fluvial 41.02 252.32

August-Ol 293.34 55.0 - 65.0 Upper-Fluvial 40.08 253.26

January-02 293.34 55.0 - 65.0 Upper-Fluvial 39.48 253.86

PES-MW-4D August-OO 293.34 75.0 - 85.0 Lower-Fluvial 40.09 253.25

November-OO 293.34 75.0 - 85.0 Lower-Fluvial 41.25 252.09

February-O1 293.34 75.0 - 85.0 Lower-Fluvial 41.43 251.91

August-Ol 293.34 75.0 - 85.0 Lower-Fluvial 40.58 252.76

Janua -02 293.34 75.0 - 85.0 Lower-Fluvial 39.95 253.39
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TABLE 4.1 (Continued)
SUMMARY OF GROUNDWATER ELEVATIONS

NSA MID-SOUTH SITE N-6

MILLINGTON, TENNESSEE

Top of Casing Screened Depth to Groundwater Depth to Oil Corrected Water

Elevation Interval Stratigraphic Water Elevation Oil Thickness Elevation"

Identification Date (feet arnsl)bf (feet bgS)d Interval (feet) (feet amsl) (feet) (feet) (feet amsl)

PES-MW-5S August-OO 293.27 45.4 - 55.4 Upper-Fluvial 39.56 253.71
\

November-OO 293.27 45.4 - 55.4 Upper-Fluvial 40.55 252.72

February-O I 293.27 45.4 - 55.4 Upper-Fluvial 40.89 252.38

August-Ol 293.27 45.4 - 55.4 Upper-Fluvial 39.97 253.30

January-02 293.27 45.4 - 55.4 Upper-Fluvial 39.93 253.34

PES-MW-5D August-OO 293.27 65.0 - 75.0 Lower-Fluvial 39.91 253.36

November-OO 293.27 65.0 -75.0 Lower-Fluvial 40.79 252.48

February-O I 293.27 65.0 - 75.0 Lower-Fluvial 41.22 252.05

August-Ol 293.27 65.0 -75.0 Lower-Fluvial 40.36 252.91

January-02 293.27 65.0 - 75.0 Lower-Fluvial 39.81 253.46

PES-MW-6S August-OO 293.28 55.0 - 65.0 Upper-Fluvial 39.66 253.62

November-OO 293.28 55.0 - 65.0 Upper-Fluvial 40.72 252.56

February-O I 293.28 55.0 - 65.0 Upper-Fluvial 40.93 252.35

August-Ol 293.28 55.0 - 65.0 Upper-Fluvial 40.07 253.21

January-02 293.28 55.0 - 65.0 Upper-Fluvial 39.48 253.80

PES-MW-6D August-OO 293.31 75.0 - 85.0 Lower-Fluvial 40.08 253.23

November-oO 293.31 75.0 - 85.0 Lower-Fluvial 41.13 252.18

February-O I 293.31 75.0 - 85.0 Lower-Fluvial 41.36 251.95

August-Ol 293.31 75.0 - 85.0 Lower-Fluvial 40.57 252.74

January-02 293.31 75.0 - 85.0 Lower-Fluvial 39.94 253.37

PES-MW-7S August-OO 293.10 45.0 - 55.0 Upper-Fluvial 39.40 253.70

November-OO 293.10 45.0 - 55.0 Upper-Fluvial 40.30 252.80

February-O I 293.10 45.0 - 55.0 Upper-Fluvial 40.73 252.37

August-ol 293.10 45.0 - 55.0 Upper-Fluvial 39.94 253.16

January-02 293.10 45.0 - 55.0 Upper-Fluvial 39.24 253.86

PES-MW-7D August-oO 293.08 65.0 -75.0 Lower-Fluvial 39.85 253.23

November-oO 293.08 65.0 -75.0 Lower-Fluvial 40.70 252.38

February-O I 293.08 65.0 -75.0 Lower-Fluvial 41.14 251.94

August-ol 293.08 65.0 - 75.0 Lower-Fluvial 40.30 252.78

January-02 293.08 65.0 -75.0 Lower-Fluvial 39.75 253.33

PES-MW-8S August-OO 292.94 55.0 - 65.0 Upper-Fluvial 39.79 253.15

November-OO 292.94 55.0 - 65.0 Upper-Fluvial 40.75 252.19

February-oI 292.94 55.0 - 65.0 Upper-Fluvial 40.43 252.51

August-Ol 292.94 55.0·65.0 Upper-Fluvial 41.15 251.79

January-02 292.94 55.0 - 65.0 Upper-Fluvial 39.68 253.26

PES-MW-8D August-OO 292.94 75.3 - 85.3 Lower-Fluvial 39.90 253.04

November-OO 292.94 75.3 - 85.3 Lower-Fluvial 40.95 251.99

February-O I 292.94 75.3 • 85.3 Lower-Fluvial 41.13 251.81

August-Ol 292.94 75.3 - 85.3 Lower-Fluvial 40.36 252.58

January-02 292.94 75.3 - 85.3 Lower-Fluvial 39.83 253.11
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TABLE 4.1 (Continued)
SUMMARY OF GROUNDWATER ELEVAnONS

NSA MID-SOUTH SITE N-6

MILLINGTON, TENNESSEE

Top of Casing Screened Depth to GroWldwater Dcpth to Oil Corrected Water

Elevation Interval Stratigraphic Water Elevation Oil Thickness Elevation'"

Identification Date (feet amsl)hI (feet bgs)" Interval (feet) (feet amsl) (feet) (feet) (feet amsl)

007GI5UF August-OO 292.91 40.0 - 50.0 Upper-Fluvial 39.18 253.73

November-OO 292.91 40.0 - 50.0 Upper-Fluvial 40.44 252.47

February-O I 292.91 40.0 - 50.0 Upper-Fluvial NM NM

August-Ol 292.91 40.0 - 50.0 Upper-Fluvial 39.58 253.33

January-02 292.91 . 40.0 - 50.0 Upper-Fluvial 39.05 253.86

007GI5LF August-OO 293.36 90.0 - 100.0 Lower-Fluvial 40.24 253.12

November-OO 293.36 90.0 - 100.0 Lower-Fluvial 41.45 251.91

February-O I 293.36 90.0 - 100.0 Lower-Fluvial 41.42 251.94

August-Ol 293.36 90.0 - 100.0 Lower-Fluvial 40.61 252.75

January-02 293.36 90.0 - 100.0 Lower-Fluvial 40.09 253.27

007Gl2LF July-oO 288.78 79.10-89.10 Lower-Fluvial 38.38 250.40

July-Ol 288.78 79.10-89.10 Lower-Fluvial 40.13 248.65

007G13LF July-OO 292.96 65.20-75.20 Lower-Fluvial 38.50 254.46

July-ol 292.96 65.20-75.20 Lower-Fluvial 39.81 253.15

007GI4LF July-OO 296.43 85.30-95.30 Lower-Fluvial 41.75 254.68

July-Ol 296.43 85.30-95.30 Lower-Fluvial 43.05 253.38

007G24MF July-OO 289.06 60.00-70.00 Middle-Fluvial 37.77 251.29

Jul -01 .289.06 60.00-70.00 Middle-Fluvial 39.37 249.69

007G25MF July-oO 289.97 71.50-81.50 Middle-Fluvial 38.91 251.06

July-Ol 289.97 71.50-81.50 Middle-Fluvial 40.58 249.39

007G26MF July-OO 290.13 60.00-70.00 Middle-Fluvial 39.20 250.93

July-Ol 290.13 60.00-70.00 Middle-Fluvial 40.87 249.26

007G49LF July-OO. 289.68 56.5-96.50 Lower-Fluvial 38.80 250.88

July-Ol 289.68 56.5-96.50 Lower-Fluvial 40.49 249.19

" GroWldwater potentiometric elevation corrected for the presence of oil using an oil specific gravity of 0.92.

hi feet amsl indicates elevation in feet above mean sea level.

" feet bgs indicates depth in feet below groWld surface.
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treatment zone also is toward the north-northwest. This suggests that the apparent

mounding of the potentiometric ~urface observed in November 2000 near injection wells

may be due to seasonal effects, and that the hydraulic gradient in the treatment zone still

remained relatively flat in spite of any changes (i.e., decrease) in hydraulic conductivity

as a result of the vegetable oil injection.

Table 4.2 presents the results of pre-injection aquifer testing and estimates of

groundwater seepage velocity. The geometric mean for hydraulic conductivity values

measured in the upper fluvial zone was 7.1 ftlday (2.5E-03 cm/sec), while the geometric

mean for the hydraulic conductivity values measured in the lower fluvial zone was 9.0

ftlday (3.2E-03 cm/sec).

Aquifer test data collected during the January 2002 process monitoring event (post­

injection) are presented in Table 4.3. The geometric mean for hydraulic conductivity

values measured in the upper fluvial zone was 17 ftlday (6.0E-03 cm/sec), while the

geometric mean for the hydraulic conductivity values measured in the lower fluvial zone

was 6.2 ftlday (2.2E-03 cm/sec).

Comparison of the pre-injection aquifer testing data with the post-injection aquifer

testing data indicates that hydraulic conductivities measured after injection are similar to

the hydraulic conductivities measured prior to injection (within the same order of

magnitude). Therefore, oil irijection activities at Site N-6 do not appear to have an impact

on the hydraulic conductivity of the aquifer matrix downgradient from the injection area.

It should.be noted that post-injection aquifer tests could not be completed in the injection.

wells due to the presence of substantial thicknesses of vegetable oil remaining after

injection. As a result, the effect of vegetable oil injection on the hydraulic conductivity

of the aquifer matrix in the immediate vicinity of the injection wells could not be directly

assessed.

The average hydraulic gradient in July/August 2001 was approximately 0.005 ftlft, as

measured from well PES-MWIS to well 007G25MF. Given an estimated effective

porosity of 27 percent, the average groundwater seepage velocity in July/August 2001
4-9
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TABLE 4.2
PRE-INJECTION HYDRAULIC CONDUCTIVITIES AND AVERAGE GROUNDWATER VELOCITIES

NSA MID-SOUTH SITE N-6
MILLINGTON, TENNESSEE

Casing Static Maximum

Rising or Screened Inside Water Hydraulic Conductivity Estimated Hydraulic Groundwater

Monitoring Test Falling Interval Diameter Level (K) Effective Gradient Velocity

Well Date Test (ft bgs)aI (inches) (feet btoc) (ft/day)bl (cm/sec)cJ (gpdfft2)dI Porosity (ft/ft)e1 (ft/ydl

Upper Fluvial Zone - Monitoring Wells

PES-MW5S 15-Aug-00 Rise 45.4 - 55.4 2.0 39.56 3.89 l.37E-03 29.1 0.27 0.005 26.3

15-Aug-00 Fall 45.4 • 55.4 2.0 39.56 6.96 2.46E-03 52.1 0.27 0.005 47.1

Average for PES-MW5S 5.42 1.91E-03 40.6 0.27 0.005 36.7

PES-MW8S 15-Aug-00 Rise 55.0-65.0 2.0 39.79 2.84 1.00E-03 21.2 0.27 0.005 19.2

15-Aug-00 Fall 55.0-65.0 2.0 39.79 3.18 1.12E-03 23.8 0.27 0.005 21.5

Average for PES-MW8S 3.01 1.06E-03 22.5 0.27 0.005 20.3

Upper Fluvial Zone - Injection Wells

PES-INJ2S 15-Aug-00 Rise 44.8-54.8 2.0 39.55 18.29 6.46E-03 136.8 0.27 0.005 123.6

15-Aug-00 Fall 44.8-54.8 2.0 39.55 13.68 4.83E-03 102.3 0.27 0.005 92.5

Average for PES-INJ2S 15.99 5.64E-03 119.6 0.27 0.005 108.0

PES-INJ3S 15-Aug-00 Rise 55.0-65.0 2.0 39.42 9.26 3.27E-03 69.3 0.27 0.005 62.6

15-Aug-00 Fall 55.0-65.0 2.0 39.42 9.97 3.52E-03 74.6 0.27 0.005 67.4

Average for PES-INJ3S 9.62 3.39E-03 71.9 0.27 0.005 65.0

GEOMETRIC MEAN FOR UPPER SATURATED ZONE (PRE-INJECTION) 7.08 2.50E-03 52.9 0.27 0.005 47.8

S:.dI737490105000ItableS\NSA-RPTI.XlS .-10



TABLE 4.2 (Continued)
PRE-INJECTION HYDRAULIC CONDUCTIVITIES AND AVERAGE GROUNDWATER VELOCITIES

NSA MID-SOUTH SITE N-6
MILLINGTON, TENNESSEE

Casing Static Maximum

Rising or Screened Inside Water Hydraulic Conductivity Estimated Hydraulic Groundwater

. Monitoring Test Falling Interval Diameter Level (K) Effective Gradient Velocity

Well Date Test (ft bgs)at (inches) (feet btoc) (ftlday)bl (cmlsec)cJ (gpd/ft2
)dI Porosity (ftlft)e! (ftlyrl

Lower Fluvial Zone - Monitoring Wells

PES·MW5D 15-Aug-00 Rise 65.0-75.0 2.0 39.91 10.51 3.71E-03 78.6 0.27 0.005 71.0

15-Aug-00 Fall 65.0-75.0 2.0 39.91 12.81 4.52E-03 95.8 0.27 0.005 86.6

Average for PES-MW5D 11.66 4.12E-03 87.2 0.27 0.005 78.8

PES-MW8D 15-Aug-00 Rise 75.3-85.3 2.0 39.90 5.07 I.79E-03 37.9 0.27 0.005 34.3

15-Aug-00 Fall 75.3-85.3 2.0 39.90 0.04 l.52E-05 0.3 0.27 0.005 0.3

Average for PES·MW8D 2.56 9.02E-04 19.1 0.27 0.005 17.3

Lower Fluvial Zone - Injection Wells

PES-INJ2D 15-Aug-00 Rise 65.0-75.0 2.0 39.74 21.26 7.50E-03 159.0 0.27 0.005 143.7

15-Aug-00 Fall 65.0-75.0 2.0 39.74 20.51 7.24E-03 153.4 0.27 0.005 138.6

Average for PES-INJ2D 20.89 7.37E-03 156.2 0.27 0.005 141.2

PES-INJ3D 15-Aug-00 Rise 75.0-85.0 2.0 39.84. 9.18 3.24E-03 68.7 0.27 0.005 62.1

15-Aug-00 Fall 75.0-85.0 2.0 39.84 11.73 4.14E-03 87.7 0.27 0.005 79.3

Average for PES-INJ3D 10.46 3.69E-03 78.2 0.27 0.005 70.7

GEOMETRIC MEAN FOR LOWER SATURATED ZONE (PRE-INJECTION) 8.98 3.17E-03 67.2 0.27 0.005 60.7

at ft bgs =Feet below ground surface.

bl ftlday =Feet per day.

cJ cmlsec = Centimeters per second.

s:\es\remed\737490\05000\tabJes\NSA-RPT2.x1s

dI gpdlft2 =Gallons per day per square foot.

e! ftlft =Foot per foot.

U ftlyr = Feet per year.
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TABLE 4.3
POST-INJECTION HYDRAULIC CONDUCTIVITIES AND AVERAGE GROUNDWATER FLOW VELOCITIES

NSA MID-SOUTH SITE N-6
NULLINGTON, TENNESSEE

Casing Static Maximwn

Rising or Screened Inside Water Hydraulic Conductivity Estimated Hydraulic Groundwater

Monitoring Test Falling Interval Diameter Level (K) Effective Gradient Velocity

Well Date Test (ft bgs)a1 (inches) (feet btoc) (ft/day)bl (ern/sec)e! (gpd/ft2)dI Porosity (ft/ft)eJ (ft/yrl

Upper Fluvial Zone - Monitoring Wells Post-Injection Slu~Tests

PES-MW2S 31-Jan-Q2 Rise 55.0-65.0 2.0 39.51 24.45 8.63E-Q3 182.9 0.27 0.005 165.3

31-Jan-02 Fall 55.0-65.0 2.0 39.51 45.89 1.62E-02 343.3 0.27 0.005 310.2

Average for PES-MW2S 35.17 1.24E-Q2 263.1 0.27 0.005 237.7

PES-MW3S 31-Jan-02 Rise 45.0-55.0 2.0 39.49 15.77 5.57E-03 118.0 0.27 0.005 106.6

31-Jan-Q2 Fall . 45.0-55.0 2.0 39.49 15.99 5.64E-Q3 119.6 0.27 0.005 108.1

Average for PES-MW3S 15.88 5.61E-03 118.8 0.27 0.005 107.3

PES-MW5S 31-Jan-Q2 Fall 45.4-55.4 2.0 39.39 8.67 3.06E-03 64.9 0.27 0.005 58.6

GEOMETRIC MEAN FOR UPPER SATURATED ZONE (pOST-INJECTION! 16.92 5.97E-03 126.5 0.27 0.005 114.4

Lower Fluvial Zone - Monitorin~ Wells Post-Injection Slug Tests

PES-MW2D 31-Jan-02 Rise 55.0-65.0 2.0 39.51 5.25 1.85E-03 39.3 0.27 0.005 35.5

31-Jan-02 Fall 55.0-65.0 2.0 39.51 5.76 2.03E-03 43.1 0.27 0.005 38.9

Average for PES-MW2S 5.51 1.94E-03 41.2 0.27 0.005 37.2

PES-MW3D 31-Jan-02 Rise 45.0-55.0 2.0 39.49 21.38 7.55E-03 159.9 0.27 0.005 144.5

31-Jan-Q2 Fall 45.0-55.0 2.0 39.49 22.17 7.83E-03 165.8 0.27 0.005 149.9

Average for PES-MW3S 21.78 7.69E-03 162.9 0.27 0.005 147.2

PES-MW5D 31-Jan-02 Fall 45.4-55.4 2.0 39.39 12.42 4.38E-03 92.9 0.27 0.005 84.0

GEOMETRIC MEAN FOR LOWER SATURATED ZONE (pOST-INJECTIO 6.15 2.17E-03 46.0 0.28 0.005 77.2
" ~

ft bgs =feet below ground surface.
bl ft/day = feet per day.
e! .

crn/sec =centimeters per second.

s:\eslcemed\737490\05000\tables\NSA-RPT2.xls

gpd/ft~ = gallons per day per square foot. I

eJ ft/ft =foot per foot.

f/ ftJyr =feet per year.
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was approximately 48 ft/yr in the upper fluvial zone and approximately 61 ft/yr in the

lower fluvial zone. Therefore, the maximum distance that the effects of the oil injection

in the upper and lower fluvial deposits are likely to be observed for the period of August

2000 to January 2002 is approximately 70 feet, or approximately in the vicinity of

observation wells PES-MW7SID.

4.2 SOIL SAMPLING RESULTS

Soil analytical results collected during well installation activities are summarized on

Table 4.4. The complete soil analytical data package is included in Appendix A.

4.2.1 Total Organic Carbon in Soil

Partitioning of a chemical between the dissolved phase and solid phase is commonly

referred to as soil adsorption, and is quantified by the soil partition coefficient or

distribution coefficient (Kd), which is the proportionality constant relating the amount of

chemical sorbed to soil and the concentration at equilibrium in soil. This description of

the process assumes that partitioning between the sorbed and dissolved phases is

completely reversible, and that the equilibrium isotherm relating the relative

concentrations in the two phases is linear (Neff et aI., 1994; Lyman et aI., 1990). Organic

matter in soil controls sorption where there is sufficient organic matter present (more than

0.1 percent organic carbon). This observation has been used as the basis for normalizing

the linear partition coefficient to the concentration of total organic carbon in the soil

(Karickhoff et aI., 1979; Karickhoff, 1981). If the organic carbon content of the soils at

Site N-6 can be characterized or estimated, these data can be used to evaluate chemical

partitioning to the soil matrix. Specifically, the fraction of sorbed eABs increases as the

concentration of organic carbon in the soil increases.

A total of six soil samples were collected from two locations (PES-MWI and PES­

MW8) during the course of drilling and well installation activities at Site N-6 and sent to

Microseeps, Inc. for TOe analysis via the Walkley Black Method. At each location soil

samples were collected from the vertical interval where the monitoring well screens were

4-13
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TABLE 4.4
SUMMARY OF ANALYTICAL RESULTS FOR SOIL

NAA MID-SOUTH SITE N-6
MILLINGTON, TENNESSEE

Sample Carbon Methylene n-Butyl- n-Propyl- Total Organic

Sample Sample Depth TCEbi 1,I-DCEbl 1,I-DCAbl Tetrachloride Chloroform Chloride' Benzene Ethylbenzene Toluene o-Xylene m&p-Xylene 1,2,3-TMBbi 1,2,4-TMBbl benzene benzene Naphthalene Moisture Carbon
Location Date (feet bgs)'" (flglkg)d (flglkg) (flglkg) (flglkg) (flglkg) (flglkg) (flglkg) (flglkg) (flglkg) (flglkg) (flglkg) (flglkg) (flglkg) (flglkg) (flglkg) (flglkg) (percent) (mglkg)dI

-
PES-MWIS,D IS-Jul-OO 45 - 46' NAd NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 21 <25u

PES-MWIS,D IS-Jul-OO 55 - 56' NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA IS <25

PES-MWIS,D IS-Jul-OO 65 - 66' . NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 16 <25

PES-MWIS,D IS-Jul-OO 75 - 76' NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 17 <25

PES-MW2S,D I-Aug-OO 20 -22' 0.93JgI <4.6 <4.6 <4.6 <4.6 <4.6 2.5J 2.9J 7.4 1.5J 3.2J <4.6 2.SJ <4.6 <4.6 <4.6 22 NA

PES-MW2S,D I-Aug-OO 40 - 42' 1.1 J <4.S <4.S <4.S <4.S 1.0J <4.S <4.S <4.S <4.8 <9.7 <4.S 2.9J <4.S <4.S <4.S IS NA
PES-MW2S,D I-Aug-OO 55 - 57' 37 7.0 2.01 1.41 7.0 0.93J <4.4 <4.4 <4.4 <4.4 I.3J <4.4 2.1J <4.4 <4.4 <4.4 14 NA

. PES-MW2S,D I-Aug-OO 55-57' (dup) 41 S.S 2.1J I.7J 7.5 1.01 <4.S <4.S <4.S <4.S <9.6 <4.8 <4.S <4.S <4.S <4.S 16 NA

PES-MW3S,D 24-Jul-00 5 - 7' 46J <430 <430 <430 <430 591 <430 <430 3SJ <430 371 <430 <430 45J <430 <430 IS NA

PES-MW3S,D 24-Jul-00 30 - 32' 40J <470 <470 <470 <470 371 <470 <470 <470 <470 <940 <470 <470 <470 <470 <470 IS NA
PES-MW3S,D 24-Jul-00 55 - 57' 23 1.9J <4.4 2.0J S.6 3.61 <4.4 3.SJ 3.S1 4.4J 14 1.9J S.2 I.IJ 2.1J 0.94J 12 NA

PES-MW7S,D 21-Jul-00 5 - 7' 1.6J <5.0 <5.0 <5.0 <5.0 2.0J <5.0 <5.0 <5.0 <5.0 2.7J <5.0 <5.0 <5.0 <5.0 <5.0 13 NA
PES-MW7S,D I 21-1ul-00 55 - 57' S.9 I.SJ 5.2 I <5.0 3.0J 3.01 <5.0 <5.0. <5.0 <5.0 3.01 <5.0 I.S1 <5.0 <5.0 <5.0 16 NA

PES-MWSS,D 22-Jul-00 57 - 57' NA NA NA NA NA NA NA .NA NA NA NA NA NA NA NA NA NA <25
PES-MWSS,D 22-Jul-00 75 - 77' NA NA NA NA NA NA NA NA NA NA NA NA NA NA I NA NA NA <25

PES-INJ2S,D 20-Jul-00 12 - 14' 4.9J <5.0 <5.0 <5.0 1.21 2.31 <5.0 <5.0 <5.0 <5.0 <10 <5.0 <5.0 <5.0 <5.0 <5.0 NA NA
PES-INJ2S,D 20-Jul-00 34 - 36' 3.9J <5.0 <5.0 <5.0 1.6J 2.41 <5.0 <5.0 <5.0 <5.0 <10 <5.0 <5.0 <5.0 <5.0 <5.0 NA NA
PES-INJ2S,D 20-Jul-00 40 - 42' 4.4J 2.4J 3.9J <5.0 I.SJ 2.61 <5.0 <5.0 <5.0 <5.0 <10 <5.0 <5.0 <5.0 <5.0 <5.0 NA NA

.1 feet bgs = feet below ground surface.

bl TCE = trichloroethene; DCE = dichloroethene; DCA = dichloroethane, TMB = trimethylbenzene.

d flglkg = micrograms per kilogram.

dI mglkg = milligrams per kilogram.

dNA = not sampled.

u <25 indicates that the analyte was not detected above the indicated method detection limit.

g/ J!ndicates that the analyte was detected at a concentration above the method detection limit but below the reporting limit resulting in an estimated value.

s:\eslremed\737490\05000\lablesINSA-RPT2.xls 4-14



to be placed in order to quantify concentrations of naturally-occurring organic carbon

within the soil matrix.

TOC concentrations detected in soils at Site N-6 were all below the method detection

limit (MDL) of 25 milligrams per liter (mg/kg). These results indicate that the subsurface

soils beneath Site N-6 are relatively poor in naturally-occurring organic carbon.

Therefore, significant contaminant adsorption to the soil matrix would not be expected at

Site N-6.

4.2.2 Pre-Injection Extent of Chlorinated Aliphatic Hydrocarbons in Soil

Soil samples were collected at various intervals from bore holes PES-MW2, PES­

MW3, PES-MW7, PES-MW8, and PES-INJ2 and sent to Microseeps, Inc. for vac

analysis via USEPA Method 8260B. VOC analytical results collected during this study

indicate that there were a total of 16 contaminants detected at concentrations above the

associated MDL (Table 4.1). All of the contaminants detected in soil were detected at

relatively low concentrations «100 micrograms per kilogram [J..lg/kg]). The maximum

vac concentration detected was 59 J..lg/kg of methylene chloride, which was detected in

a soil sample collected from PES-MW3. The relatively low concentrations of VOCs

detected in soil with respect to vac concentrations detected in groundwater confirms

that vacs are not adsorbing to the soil matrix in significant quantity.

4.3 PRE~INJECTION EXTENT OF CHLORINATED ALIPHATIC
HYDROCARBONS IN GROUNDWATER

Groundwater from the 24 newly:.installed injection and monitoring wells as well as 2

existing monitoring wells were sampled prior to injection and analyzed for VOCs by

Microseeps Inc., via USEPA Method 8260B. Analytical results for chlorinated

compounds in groundwater collected prior to injection are summarized in Table 4.5.

Laboratory analytical results for groundwater samples are included in Appendix A. In

addition, Table 4.6 presents a summary of VOCs .detected in groundwater samples

collected by Ensafe Inc., from 1998 to 2001 as part of the base-wide long-term

monitoring program.

4-15
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• TABLE 4.5
SUMMARY OF VOLATILE ORGANIC COMPOUNDS DETECTED IN GROUNDWATER

SITE N-6 PROCESS MONITORING PROGRAM
NSA MID-SOUTH SITE N-6

MILLINGTON, TENNESSEE

cis- trans- Vinyl Carbon Methylene n-Dutyl 1.2.3-Trichloro- sec-Butyl 1,2,3-Trichloro- 1,2,4-Trichloro- Chloro-

Sample PCE:V TCE:V 1,2-DCE:V 1,2-DCE:V I,I-DCE:V Chloride 1,I-DCAai 1,2-DCA Tetrachloride Chloroform Chloride Benzene Toluene benzene benzene benzene propane benzene m&p Xylenes ethane

Location Date (~gIL)bI (~gIL) (~gIL) (~gIL) (~gIL) (~gIL) (~gIL) (~gIL) (~gIL) (~gIL) (~gIL) (~gIL) (~gIL) (~gIL) (~gIL) (~gIL) (~gIL) (~gIL) (JlgIL) (~gIL)

MONITORING WELLS

PES-MWIS 25-Jul-00 <5.0d 150 34 I.O.r' 15 <5.0 8.5 <5.0 <5.0 3.6J <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0

7-Nov-00 <5.0 22 9.1 <5.0 23 <5.0 17 <5.0 <5.0 2.1J <5.0 <5.0 1.8J <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0

6-Feb-01 <5.0 53 17 <5.0 26 <5.0 27 <5.0 <5.0 4.3J <5.0 1.1J 2.1J <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0

6-Aug-01 <5.0 14 34 44 13 <5.0 24 <5.0 <5.0 l.1J <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 3.5 J

29-Jan-02 <5.0 100 40 44 27 <5.0 42 <5.0 2.3J 10 <5.0 <5.0 <5.0 <5.0 <5.0 ,<5.0 <5.0 <5.0 <10 <5.0

PES-MWID 6-Aug-00 <5.0 26 2.8J <5.0 2.2J <5.0 <5.0 <5.0 <5.0 1.0J <5.0 <5.0 <5.0 <5.0 <5.0 . <5.0 <5.0 <5.0 <10 <5.0

8-Nov-00 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 1.6J <5.0 <5.0 1<5.0 <5.0 <5.0 <10 <5.0

6-Feb-01 <5.0 1.2J <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 2.6J <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0

6-Aug-01 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0

29-Jan-02 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 . <:5.0 <5.0 <5.0 <10 <5:0

PES-MW2S 5-Aug-00 <5.0 680 4.5J <5.0 40 <5.0 5.8 <5.0 66 110 <5.0 1.5J <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0

IO-Nov-OO 1.0J 1,000 14 <5.0 140 <5.0 24 <5.0 100 140 1.1J 5.0J <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0

8-Feb-01 I.3J 1,200 18 <5.0 180 <5.0 34 <5.0 140 ISO 1.2J 6.6 I.3J <5.0 21 <5.0 <5.0 <5.0 <10 <5.0

9-Aug-01 <5.0 1,300 12 <5.0 140 <5.0 25 <5.0 62 100 <5.0 3.9J <5.0 <5.0 <5.0 .<5.0 <5.0 <5.0 <10 <5.0

30-Jan-02 1.0J 1,200 250 12 310 <5.0 43 <5.0 93 130 2.6J 7.2 <5.0 <5.0 <5.0 :,=5.0 <5.0 <5.0 <10 <5.0

PES-MW2D 4-Aug-00 <5.0 180 3.6J <5.0 110 <5.0 13 <5.0 7.5 15 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0

10-Nov-00 <5.0 260 8.8 <5.0 150 <5.0 17 <5.0 8.3 29 <5.0 I.7J 1.1J <5.0 <5.0 <5.0 <5.0 <5.0 . <10 <5.0

8-Feb-01 <5.0 220 7.7 <5.0 98 <5.0 17 <5.0 3.7J 22 <5.0 1.4J <5.0 <5.0 <5.0 .<5.0 <5.0 <5.0 <10 <5.0

9-Aug-01 <5.0 40 7.4 <5.0 23 <5.0 4.5J <5.0 2.4J 4.5J <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0

30-Jan-02 <5.0 42 12 <5.0 44 <5.0 8.3 <5.0 1.4J <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 ·f5.0 <5.0 <5.0 <10 <5.0

PES-MW3S 4-Aug-00 1.2J 1,600 12 <5.0 200 <5.0 32 <5.0 42 96 <5.0 4.5J <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0

10-Nov-00 <5.0 350 12 <5.0 ISO <5.0 50 47 4.6J 47 1.8J 3.2J I.3J l.1J 1.0J :<5.0 <5.0 <5.0 <10 <5.0

9-Feb-01 <5.0 290 14 <5.0 220 <5.0 97 1.4J 4.8J 41 l.1J 2.8J 1.0J <5.0 <5.0 . <5.0 20 <5.0 <10 <5.0

9-Aug-01 <5.0 740 IS <5.0 380 <5.0 54 <5.0 5.7 21 <5.0 3.5J <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0

30-Jan-02 I.3J 1,000 19 <5.0 420 <5.0 66 <5.0 24 47 <5.0 5.6 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0

PES-MW3D 4-Aug-00 <5.0 4.5J <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 1.3J <5.0 <5.0 <10 I.3J

10-Nov-00 <5.0 420 9.9 <5.0 64 <5.0 13 <5.0 60 68 <5.0 1.5J 1.1J <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0

8-Feb-01 <5.0 560 12 <5.0 74 <5.0 12 <5.0 100 87 <5.0 1.8J <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0

9-Aug-01 <5.0 230 7.6 <5.0 56 <5.0 9.4 <5.0 21 48 3.0J 1.2]' <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 \ <10 4.0J

30-Jan-02 <5.0 160 35 <5.0 31 <5.0 4.1J <5.0 8.3 18 3.2J <5.0 <5.0' <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0

PES-MW4S 3-Aug-00 <5.0 1,600 6.4 <5.0 69 <5.0 9.7 <5.0 50 120 <5.0 2.9J <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0

9-Nov-00 1.0J 1,000 13 <5.0 120 <5.0 21 <5.0 57 160 I.3J 5.1 2.0J <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0

8-Feb-01 1.0J 990 16 <5.0 170 <5.0 30 <5.0 63 120 I.2J 5.4 1.8J <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0

8-Aug-01 <5.0 370 13 <5.0 160 <5.0 32 <5.0 21 . 68 <5.0 3.2J <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0

30-Jan-02 1.1J 1,000 21 <5.0 310 <5.0 51 <5.0 57 89 <5.0 4.9J <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0

PES-MW4D 3-Aug-00 <5.0 120 I.7J <5.0 32 <5.0 6.5 <5.0 5.8 13 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0

IO-Nov-OO <5.0 140 3.0J <5.0 39 <5.0 5.8 <5.0 9.1 18 <5.0 <5.0 1.5J <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0

8-Feb-01 <5.0 95 2.9J <5.0 34 <5.0 6.0 <5.0 7.0 16 <5.0 <5.0 I.7J <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0

8-Aug-01 <5.0 110 2.2J <5.0 27 <5.0 5.4 <5.0 7.4 15 <5.0 <5.0 <5.0 <5.0 <5.0 <?O <5.0 <5.0 <10 <5.0

30-Jan-02 <5.0 67 1.5J <5.0 22 <5.0 4.1J <5.0 9.1 11 <5.0 <5.0 <5.0 <5.0 <5.0 -:::5.0 <5.0 <5.0 <10 <5.0

PES-MW5S 3-Aug-00 <5.0 690 5.9 <5.0 70 <5.0 37 <5.0 20 110 <5.0 2.6J <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0

9-Nov-00 <5.0 220 6.9 <5.0 88 <5.0 62 <5.0 8.2 38 <5.0 1.4J I.3J <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0

8-Feb-01 <5.0 250 8.8 <5.0 120 <5.0 78 <5.0 11 40 <5.0 1.8J I.2J <5.0 <5.0 <5.0 21 <5.0 <10 <5.0

8-Aug-01 <5.0 180 6.3 <5.0 92 <5.0 64 <5.0 3.3J 18 <5.0 I.lJ <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0

30-Jan-02 <5.0 540 13 <5.0 190 <5.0 92 <5.0 24 33 <5.0 2.6J <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
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TABLE 4.5 (Continued)
SUMMARY OF VOLATILE ORGANIC COMPOUNDS DETECTED IN GROUNDWATER

SITE N-6 PROCESS MONITORING PROGRAM
NSA MID-SOUTH SITE N-6

MILLINGTON, TENNESSEE

cis- trans- Vinyl Carbon Methylene n-Butyl 1.2.3-Trichloro- sec-Butyl 1),3-Trichloro- 1,2,4-Trichloro- Chloro-

Sample PCEaI TCEaI 1,2-DCEaI 1,2-DCEaI 1,I-DCEaI Chloride 1,I-DCAai I)-DCA Tetrachloride Chlorofonn Chloride Benzene Toluene benzene benzene benzene propane benzene m&p Xylenes ethane

Location Date (f1g/L)bl (f1g/L) (f1g/L) (f1g/L) (f1g/L) (f1g/L) (f1g/L) (f1g/L) (f1g/L) (f1g/L) (f1g/L) (f1g/L) (f1g/L) (f1g/L) (f1g/L) (f1g/L) (f1g/L) (f1g/L) (f1g/L) (f1g/L)

PES-MW5D 3-Aug-00 <5.0 450 4.3J <5.0 30 <5.0 4.4J <5.0 85 99 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
9-Nov-00 <5.0 690 6.9 <5.0 40 <5.0 6.4 <5.0 160 130 <5.0 1.4J 2.1J <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
8-Feb-01 <5.0 700 8.1 <5.0 58 <5.0 9.2 <5.0 140 130 <5.0 1.9J I.2J <5.0 20 <5.0 <5.0 <5.0 <10 <5.0
8-Aug-01 <5.0 680 8.7 <5.0 77 <5.0 13 <5.0 110 120 <5.0 1.8J <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.'0
30-Jan-02 <5.0 1,000 12 <5.0 160 <5.0 20 <5.0 160 140 <5.0 2.7J <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0

PES-MW6S 4-Aug-00 I.OJ 1,800 9.9 <5.0 120 <5.0 17 <5.0 270 180 I.2J 3.4J <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
9-Nov-00 1.4J 1,100 17 <5.0 160 <5.0 28 <5.0 57 140 I.2J <5.0 1.4J <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
7-Feb-01 2.1J 920 22 36 190 <5.0 36 <5.0 <5.0 130 1.2J 6.3 <5.0 <5.0 <5.0 <5.0 19 <5.0 <10 <5.0
8-Aug-01 1.4J 860 17 <5.0 190 <5.0 39 <5.0 49 94 <5.0 5.1 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
29-Jan-02 1.5J 1,200 25 <5.0 300 <5.0 62 <5.0 68 120 1.4J 6.6 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0

PES-MW6D 3-Aug-00 <5.0 220 4.0J <5.0 120 <5.0 16 <5.0 6.4 17 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
9-Nov-00 <5.0 200 4.6J <5.0 51 <5.0 5.8 <5.0 17 28 <5.0 <5.0 1.9J <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
7-Feb-01 <5.0 150 <5.0 <5.0 36 <5.0 5.2 <5.0 12 22 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
8-Aug-01 <5.0 88 2.4J <5.0 32 <5.0 5.1 <5.0 6.3 12 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
29-Jan-02 <5.0 74 26 <5.0 58 <5.0 8.2 <5.0 4.8J <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0

PES-MW7S 2-Aug-00 1.2J 660 7.2 <5.0 16 <5.0 2.5J <5.0 74 72 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
9-Nov-00 <5.0 150 28 <5.0 100 <5.0 82 <5.0 6.4 23 <5.0 I.IJ I.7J <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
7-Feb-01 <5.0 95 61 <5.0 95 <5.0 84 <5.0 5.1 8.8 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0· <5.0 <5.0 <10 <5.0
7-Aug-01 <5.0 140 28 <5.0 110 <5.0 83 <5.0 4.0J 5.0J <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
29-Jan-02 <5.0 220 22 <5.0 170 <5.0 110 <5.0 13 16 <5.0 I.2J <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0

PES-MW7D 2-Aug-00 2.0J 570 16 <5.0 120 <5.0 81 <5.0 20 29 <5.0 I.3J <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
9-Nov-00 <5.0 980 4.5J <5.0 20 <5.0 4.4J <5.0 260 150 <5.0 1.6J 1.5J <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
7-Feb-01 <5.0 800 6.0 <5.0 23 <5.0 5.5 <5.0 210 130 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
7-Aug-01 <5.0 670 4.5J <5.0 27 <5.0 6.0 <5.0 200 100 . <5.0. 1.0J <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
29-Jan-02 <5.0 1,300 5.0J <5.0 53 <5.0 6.9 <5.0 270 150 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0

PES-MW8S 2-Aug-00 <5.0 150 <5.0 <5.0' 6.7 <5.0 2.2J <5.0 8.0 27 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
8-Nov-00 <5.0 98 I.OJ <5.0 38 <5.0 16 <5.0 8.3 17 <5.0 <5.0 1.9J <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
7-Feb-01 <5.0 100 <5.0 <5.0 40 <5.0 16 <5.0 8.1 13 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0

.7-Aug-01 <5.0 61 <5.0 <5.0 33 <5.0 II <5.0 4.8J 5.2 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
29-Jan-02 <5.0 220 1.2J <5.0 72 <5.0 26 <5.0 14 15 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0

PES-MW8D 2-Aug-00 <5.0 380 I.4J <5.0 7.4 <5.0 1.6J <5.0 52 73 ,. <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
8-Nov-oO <5.0 720 2.6J <5.0 16 <5.0 3.6J <5.0 97 86 <5.0 <5.0 . 1.9J <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
7-Feb-01 <5.0 580 <5.0 <5.0 22 <5.0 <5.0 94 96 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
7-Aug-01 <5.0 540 3.1J <5.0 26 <5.0 4.9J <5.0 72 82 <5.0 <5:0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
29-Jan-02 <5.0 980 4.0J <5.0 37 <5.0 6.1 <5.0 30 120 <5.0 <5.0 <5.0 <5.0' <5.0 <5.0 <5.0 <5.0 <10 <5.0

007GI5UF 24-Jul-00 <5.0 290 14 <5.0 370 <5.0 65 <5.0 2.7J 10 <5.0 2.7J <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
8-Nov-oO <5.0 380 12 <5.0 340 <5.0 51 <5.0 3.7J <5.0 <5.0 2.6J 2.6J <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
6-Feb-01 <5.0 370 14 <5.0 330 <5.0 41 <5.0 5.8 16 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
7-Aug-01 <5.0 310 13 <5.0 340 <5.0 50 <5.0 5.2 17 <5.0 2.8J <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
29-Jan-02 <5.0 780 23 <5.0 900 <5.0 100 <5.0 15 30 <5.0 5.1 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0

007GI5LF 25-Jul-00 <5.0 58 6.2 <5.0 3.4J <5.0 I.OJ <5.0 19 4.8 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
8-Nov-00 <5.0 14 <5.0 <5.0 10 <5.0 2.6J <5.0 25 6.9' <5.0 <5.0 2.2J <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
6-Feb-01 <5.0 8.7 <5.0 <5.0 6.2 <5.0 2.9J <5.0 18 6.3 <5.0 <5.0 2.6J <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
7-Aug-01 <5.0 3.5J <5.0 <5.0 3.9J <5.0 I.2J <5.0 17 5.1 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
29-Jan-02 <5.0 36 <5.0 <5.0 6.0 <5.0 1.5J <5.0 27 8.5 <5.0 <5.0 <5.0 <5.0 <5.0 . <5.0 <5.0 <5.0 <10 <5.0
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TABLE 4.5 (Continued)
SUMMARY OF VOLATILE ORGANIC COMPOUNDS DETECTED IN GROUNDWATER

SITE N-6 PROCESS MONITORING PROGRAM
NSA MID-SOUTH SITE N-6

MILLINGTON, TENNESSEE

cis- trans- Vinyl Carbon Methylene n-Butyl 1.2.3-Trichloro- sec-Butyl 1,2,3-Trichloro- 1,2,4-Trichloro- Chloro-

Sample PCEaI TCEaI 1,2-DCEaI I )-DCEaI 1,I-DCEaI Chloride 1,I-DCAai I)-DCA Tetrachloride Chloroform Chloride Benzene Toluene benzene benzene benzene propane benzene m&p Xylenes ethane

Location Date (J.lgIL)bl (J.Ig1L) (J.Ig1L) (J.Ig/L) (J.Ig1L) (J.Ig1L) (J.Ig1L) (J.Ig1L) (J.Ig1L) (J.Ig1L) (J.Ig1L) (J.Ig/L) (J.Ig1L) (J.Ig1L) (J.Ig1L) (J.Ig/L) (J.Ig1L) (J.Ig1L) (J.Ig1L) (J.Ig1L)

INJECTION WELLS
PES-INJIS 5-Aug-00 <5.0 640 II <5.0 150 <5.0 14 <5.0 20 75 1.4J 3.0J <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0

PES-INJID 5-Aug-00 <5.0 55 I.7J <5.0 9.3 <5.0 2.8J <5.0 2.9J 5.7 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0

PES-INJ2S 5-Aug-00 <5.0 600 14 <5.0 210 <5.0 50 <5.0 13 58 <5.0 2.9J <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0

31-Jan-02 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0

Oil II-Nov-OO <250 170J <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <500 <250

Oil 9-Feb-01 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <9,900 <5,000

Oil 9-Aug-01 <4,900 <4,900 <4,900 <4,900 <4,900 <4,900 <4,900 <4,900 <4,900 <4,900 <4,900 <4,900 <4,900 <4,900 <4,900 <4,900 <4,900 <4,900 <9,800 <4,900

Oil 31-Jan-02 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <10,000 <5,000

PES-INJ2D 5-Aug-00 <5.0 140 4.0J <5.0 40 <5.0 7.3 <5.0 2.7J 12 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
II-Nov-OO <5.0 2.lJ <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 21 <5.0 <5.0 <5.0 <10 <5.0
9-Aug-01 <5.0 <5.0 <5.0 <5.0 <5.0 . <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 2.0J
31-Jan-02 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0

Oil II-Nov-OO <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <500 <250
Oil 9-Feb-01 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <10,000 <5,000
Oil 9-Aug-01 <4,900 <4,900 <4,900 <4,900 <4,900 <4,900 <4,900 <4,900 <4,900 <4,900 <4,900 <4,900 <4,900 <4,900 <4,900 <4,900 <4,900 <4,900 <9,800 <4,900.
Oil 31-Jan-02 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <10,000 <5,000

PES-INJ3S 5-Aug-00 <5.0 450 5.1 <5.0 52 <5.0 6.9 <5.0 18 42 <5.0 I.7J <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10.0 <5.0t. Oil II-Nov-OO <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <10 <250
Oil 8-Feb-01 <4,900 <4,900 <4,900 <4,900 <4,900 <4,900 <4,900 <4,900 <4,900 <4,900' <4,900 <4,900 <4,900 I,IOOJ <4,900 <4,900 <4,900 1,400J 1,400J <4,900
Oil 9-Aug-01 <4,800 <4,800 <4,800 <4,800 <4,800 <4,800 <4,800 <4,800 <4,800 <4,800 <4,800 <4,800 <4,800 2,200J 1,800J 1,200J <4,800 2,000J <9,600 <4,800

PES-INJ3D 5-Aug-00 <5.0 80 2.4J <5.0 43 <5.0 7.0 <5.0 l.lJ 4.7J <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
9-Feb-01 <5.0 II <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 2.4J
9-Aug-01 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 12

Oil II-Nov-OO <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <500 <250
PES-INJ3D(DUP4) Oil II-Nov-OO <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <500 <250

Oil 9-Feb-01 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <10,000 <5,000
Oil 9-Aug-01 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <10,000 <5,000

PES-INJ4S 6-Aug-00 <5.0 190 18 <5.0 170 <5.0 63 <5.0 4.8J 25 <5.0 1.8J <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
31-Jan-02 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <100 <50

Oil 31-Jan-02 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <10,000 <5,000
PES-INJ4D 6-Aug-00 <5.0 560 17 <5.0 240 <5.0 75 <5.0 5.3 29 <5.0 1.8J <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0

I"
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• TABLE 4.5 (Continued)
SUMMARY OF VOLATILE ORGANIC COMPOUNDS DETECTED IN GROUNDWATER

SITE N-6 PROCESS MONITORING PROGRAM
NSA MID-SOUTH SITE N-6

MILLINGTON, TENNESSEE

cis- Irans- Vinyl Carbon Methylene n-Butyl 1.2.3-Trichloro- sec-Butyl 1,2,3-Trichloro- 1,2,4-Trichloro- Chloro-

PCEaI TCEaI 1,2-DCEaI 1)-DCEaI 1,I-DCEaI 1,I-DCAai I
Sample Chloride I)-DCA Tetrachloride Chloroform Chloride Benzene Toluene benzene benzene ~enzene propane benzene m&pXylenes ethane

Location Date (J.Ig/L)bI (J.Ig1L) (J.Ig1L) (J.Ig1L) (flgIL) (J.Ig1L) (flgIL) (flgIL) (flgIL) (J.Ig1L) (flgIL) (flgIL) (flgIL) (flgIL) (flgIL) (J.Ig1L) (flgIL) (J.Ig1L) (J.Ig1L) (J.Ig1L)

QUALITY ASSURANCE/QUALITY CONTROL
Field Blank 25-Jul-00 <5.0 I.2J <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 1.8J <5.0 <5.0 <5.0 <5.0 <5.0 l <5.0 <5.0 <5.0 <10 <5.0

Rinsate Blank 4-Aug-00 <5.0 180 1.0J <5.0 15 <5.0 1.8J <5.0 7.1 16 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0..
Rinsate Blank 6-Feb-01 <5.0 22 <5.0 <5.0 <5.0 <5.0 1.9J <5.0 3.8J I.7J <5.0 <5.0 I.7J <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
Rinsate Blank 7-Aug-01 <5.0 I.IJ <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 ,<5.0 <5.0 <5.0 <10 <5.0
Rinsate Blank 30-Jan-02 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 :<5.0 <5.0 <5.0 <10 <5.0
Trip Blank 2-Aug-00 <5.0 <5.0 <5.0 <5.0 '<5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 '. <5.0 <5.0 <5.0 <10 <5.0
Trip Blank 3-Aug-00 <5.0 1.5J <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 1.4J <5.0 <5.0 <5.0 <5.0 1<5.0 <5.0 <5.0 <10 <5.0
Trip Blank 4-Aug-00 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 )<5.0 <5.0 <5.0 <10 <5.0
Trip Blank 6-Feb-01 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 ' <5.0 <5.0 <5.0 <10 <5.0
Trip Blank 6-Aug-01 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 ;<5.0 <5.0 <5.0 <10 <5.0
Trip Blank 8-Aug-01 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 :<5.0 <5.0 <5.0 <10 <5.0
Trip Blank 29-Jan-02 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
Trip Blank 30-Jan-02 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.. 0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
Trip Blank 31-Jan-02 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
Tank Water 30-Jan-02 <5.0 180 8.8 5.5 59 <5.0 20 <5.0 27 26 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
PES-MW4DMS 3-Aug-00 <5.0 180 1.5J <5.0 95 <5.0 6.0 <5.0 5.8 12 <5.0 54 61 <5.0 <5.0 . <5.0 <5.0 <5.0 <10 <5.0
PES-MW4D MSD 3-Aug-00 <5.0 190 I.7J <5.0 98 <5.0 6.2 <5.0 5.8 12 <5.0 56 63 <5.0 <5.0 ,<5.0 <5.0 <5.0 <10 <5.0
PES-MWIS MS 6-Feb-01 <5.0 100 18 <5.0 74 <5.0 28 <5.0 '<5.0 4.8J <5.0 49 55 <5.0 <5.0 <5.0 <5.0 <5.0 <10 2.8J

•. PES-MWISMSD 6-Feb-01 <5.0 99 18 <5.0 73 <5.0 27 <5.0 <5.0 4.3J <5.0 49 53 <5.0 <5.0 <5.0 <5.0 <5.0 <10 2.8J
PES-MWIS MS 29-Jan-02 <5.0 190 43 51 130 <5.0 45 <5.0 2.2J 12 <5.0 69 64 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
PES-MW IS MSD 29-Jan-02 <5.0 180 42 48 120 <5.0 43 <5.0 2.2J II <5.0 65 63 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0

PES-INBS MS 8-Feb-01 <10 99 <10 <10 100 <10 <10 <10 <10 <10 <10 98 100 <10 <10 <10 <10 2.4J 2.3J <10
PES-INBS MSD 8-Feb-01 <10 97 <10 <10 98 <10 <10 <10 <10 <10 <10 97 100 <10 <10 <10 <10 <10 <20 <10
PES-MW3DMS 30-Jan-02 <5.0 250 50 <5.0 130 <5.0 5.4 <5.0 8.0 23 4.2J 66 63 <5.0 <5.0 '<5.0 <5.0 <5.0 <10 <5.0.
PES-MW3D MSD 30-Jan-02 <5.0 230 46 <5.0 120 <5.0 4.9J <5.0 7.1 21 3.8J 61 59 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
PES-MW6DMS 7-Feb-01 <5.0 210 <5.0 <5.0 85 <5.0 5.2 <5.0 13 23 <5.0 48 51 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
PES-MW6D MSD 7-Feb-Q1 <5.0 220 <5.0 <5.0 88 <5.0 5.4 <5.0 14 25 <5.0 49 52 <5.0 <5.0 '<5.0 <5.0 <5.0 <10 <5.0
PES-MWIDMS 8-Aug-01 <5.0 40 <5.0 <5.0 34 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 40 45 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
PES-MWID MSD 8-Aug-01 <5.0 <5.0 <5.0 <5.0 38 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 44 49 <5.0 <5.0 <5.0 <5.0 . <5.0 <10 <5.0
PES-MW7DMS 7-Aug-01 <5.0 1,000 4.8J <5.0 70 <5.0 6.1 <5.0 220 110 <5.0 47 50 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0
PES-MW7D MSD 7-Aug-01 <5.0 920 4.4J <5.0 67 <5.0 5.5 <5.0 200 100 <5.0 44 46 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5,0
PES-INJ2S MS Oil 9-Aug-01 <4,800 <4,800 <4,800 <4,800 <4,800 <4,800 <4,800 <4,800 <4,800 <4,800 <4,800 <4,800 5,600 1,200J <4,800 <4,800 <4,800 <4,800 <9,600. <4,800
PES-INJ2S MSD Oil 9-Aug-01 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 53,000 60,000 <5,000 <5,000 <5,000 <5,000 <5,000 <10,000 <5,000

aI PCE = tetrachloroethene; TCE = trichloroethene; DCE = dichloroethene; TCA = trichloroethane; DCA = dichloroethane.

bI flgIL = micrograms per liter.

d <5 indicates that the analyte was not detected above the method detection limit indicated.

dI J indicates that the analyte was detected at a concentration above the method detection limit but below the reporting limit resulting in an estimated value.
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TABLE 4.6
SUMMARY OF VOLATILE ORGANIC COMPOUNDS DETECTED IN GROUNDWATER

NSA MID-SOUTH LONGTERM MONITORING PROGRAM

NSA MID-SOUTH SITE N-6

MILLINGTON, TENNESSEE

Vinyl I, 1,1- Carbon Bromochloro Dichlorofuoro Semi"VolatiJes

Sample Stratigraphic PCEaI TCE
aI 1,2-DCEaI I,I-DCE Chloride TCAai

1,I-DCA
ai 1,2-DCA Tetrachloride Chloroform -methane -methane Acetone Benzene BEHP'" TPH-DROai

Location Intervalbl
Date (~g/L)d (~g/L) (~g/L) (~g/L) (~g/L) (~g/L) (~g/L) (~g/L) (~g/L) (~g/L) (~g/L) (~g/L) (~g/L) (~g/L) (~g/L) (~g/L)

PERMANENT MONITORING WELLS

007GI2LF LF Mar-96 NDdi ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

Aug-96 ND ND ND ND ND ND ND ND ND ND ND ND ND ND NAd
NA

May-97 ND NO NO ND ND ND ND ND ND ND ND ND ND NO NA NA
Nov-97 ND NO NO ND ND NO ND ND ND ND ND ND ND ND NA NA
Aug-98 ND NO ND ND ND NO ND ND ND ND ND ND ND ND NA NA
Nov-98 ND NO ND ND ND ND ND NO ND ND ND ND ND ND NA NA
Jul-OO ND NO NO ND ND 1'<1) ND ND ND ND NO ND ND ND ND NO

Aug-Ol ND NO ND ND ND NO ND ND NO NO NO ND ND NO ND NO

007GI3LF LF Mar-96 ND NO ND ND ND ND ND ND ND NO NO ND ND ND 2Ju NO
Apr-97 NO NO ND ND ND ND ND NO ND ND NO ND ND ND NA NA
Nov-97 ND NO ND ND ND ND ND NO ND ND ND ND ND ND NA NA
Jul-OO ND NO ND ND ND ND ND ND ND NO ND ND ND ND ND NO

Aug-Ol ND NO ND ND ND NO NO ND ND ND ND ND ND NO ND NO
007GI4LF LF Mar-96 ND NO NO ND ND NO NO ND ND NO ND ND ND ND 8J ND

Aug-96 ND NO NO ND ND NO NO ND ND ND ND ND ND ND NA NA
Nov-97 ND NO ND ND ND ND ND ND ND ND ND ND ND ND NA NA
Jul-OO ND NO NO ND ND NO ND ND NO ND ND ND ND NO ND ND

Aug-Ol ND 0.28J 0.32J*g! ND ND NO NO ND NO ND ND ND ND 0.15J ND ND
007GI5UF UF Mar-96 ND 840 20J* 280 ND NO 48J ND 20J 70 ND ND ND 7J IJ 160

Aug-96 NO 800 22J* 290 ND NO 43J ND 19J 63 NO ND ND 6J NA NA

Apr-97 ND 600DhI 20* 380D ND NO 67 ND 14 44 ND ND ND 6.6 NA NA
Nov-97 0.8J 580D 18* 320 ND NO 51 ND 9.8 30 ND ND 93 4.6J NA NA
Aug-98 0.58J 580D 19* 320D ND NO 64 ND 4.3J 17 ND ND ND 4.6J NA NA
Jul-OO ND 400D ND 3lOD ND ND 51 NO 4J 10 ND ND ND 3J NO ND

Aug-Ol ND 580 15* 430 ND NO 70 ND 8.9 22 ND ND ND 4.4 ND ND
007GI5LF LF Mar-96 ND . NO ND ND ND NO NO ND 20 5J ND ND ND ND 14 110

Aug-96 ND 13 ND 6J ND NO 2J ND 26 10 ND ND ND ND NA NA
Apr-97 ND 12 ND 6.3 ND NO ND ND 27 7.4 NO ND ND NO NA NA
Nov-97 . l.1J 12 NO ND ND NO ND ND 2.8J 2.71 NO ND ND NO NA NA
Aug-98 ND 6.5 NO 3.9J ND ND ND ND 15 5.6 NO ND ND NO NA NA
Jul-OO ND 11 ND 7 ND NO NO ND 24J 7 NO ND ND NO NA NA

Aug-Ol ND 3.2 ND 3.1 ND NO 1.2 ND 22 5.1 ND ND ND ND NA NA
007G24MF MF Aug-98 ND NO ND ND ND ND NO ND ND NO NO ND ND NO NA NA

Nov-98 ND NO ND ND ND ND NO ND ND ND ND ND ND ND NA NA
Jul-OO ND ND ND ND ND ND ND ND ND ND ND ND ND ND NA NA

Aug-Ol ND ND ND ND ND ND ND ND ND ND ND ND ND ND NA NA
007G25MF MF Aug-98 ND 18 ND 2.9J ND ND ND ND ND 2.0J ND ND ND NO NA NA

Nov-98 ND 13J ND 2J ND NO ND ND ND ND ND ND ND ND NA NA
JuJ-OO ND 27 ND ND ND ND ND ND ND 2J ND ND ND ND NA NA

Aug-Ol ND 25 0.65J 3.4 ND NO ND ND 1.5 2.9 ND ND ND ND NA NA
007G26MF . MF Aug-98 ND l.8J ND -ND ND NO NO ND ND ND ND ND ND ND NA NA

Nov-98 ND 4J ND ND ND ND ND ND ND ND ND ND ND ND NA NA
Jul-OO ND 7 ND ND ND ND ND ND ND ND ND ND ND NO NA NA

Aug-OJ ND 2.8 ND 0.73J ND ND ND ND ND ND ND ND ND ND NA NA
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TABLE 4.6 (Continued)
SUMMARY OF VOLATILE ORGANIC COMPOUNDS DETECTED IN GROUNDWATER

NSA MID-SOUTH LONGTERM MONITORING PROGRAM

NSA MID-SOUTH SITE N-6

MILLINGTON, TENNESSEE

Vinyl I, I, 1- Carbon Bromochloro Dichlorofuoro Semi-Volatiles

Sample Stratigraphic PCEa.' TCEa.' 1,2-DCEa.' I,I-DCE Chloride TCAa.' 1,I-DCAa.' I)-DCA Tetrachloride Chloroform -methane -methane Acetone Benzene BEI-IPa.' TPH-DROa.'

Location lntervalbl Date (J.Ig!L)" (J.Ig!L) (1lg!L) (1lg!L) (J.Ig!L) (J.Ig!L) (J.Ig!L) (J.Ig!L) (J.Ig!L) (J.Ig!L) (1lg!L) (1lg!L) (1lg!L) (1lg!L) (J.Ig!L) (J.Ig!L)

007G49LF UF (58') Jun-99 ND 2J ND ND ND ND ND ND ND ND ND ND ND ND NA NA
MF (63') Jun-99 ND 2J ND ND ND ND ND ND ND ND ND ND 8J ND NA NA
MF (68') Jun-99 ND 2J ND ND ND ND ND ND ND ND ND ND ND ND NA NA
MF (73') Jun-99 ND ND ND ND ND ND ND ND ND ND ND ND 6J ND NA NA
LF (78') Jun-99 ND ND ND ND ND ND ND ND ND ND ND ND ND ND NA NA
LF (83') Jun-99 ND ND ND ND ND ND ND ND ND ND ND ND ND ND NA NA
LF (88') Jun-99 ND ND ND ND ND ND ND ND ND ND ND ND ND ND NA NA
LF (93') Jun-99 ND ND ND ND ND ND ND ND ND ND ND ND ND ND NA NA

LF Jul-OO ND ND ND ND ND ND ND ND ND ND ND ND ND ND NA NA
LF Aug-Ol ND 0.82J ND ND ND ND ND ND 0.44J ND ND ND ND ND NA NA

TEMPORARY MONITORING POINTS
7-34 UF (45') Nov-95 ND ND ND ND ND ND ND ND ND ND ND ND ND ND NA NA
7-35 UF (49') Nov-95 ND 117 9.92 80 ND ND ND 44.2 10.3 ND 31.9 ND ND ND NA NA
7-36 MF (58') Nov-95 ND ND 28 ND ND ND ND ND ND ND ND 6.1 ND ND NA NA
7-37 MF (60') Nov-95 ND ND ND ND ND ND ND ND ND ND ND ND ND ND NA NA
7-49 LF (34') ,Nov-95 ND 8.1 ND ND ND ND ND ND ND ND ND ND ND ND NA NA
7-50 MF (61') Nov-95 ND ND ND ND ND ND ND ND ND ND ND ND ND ND NA NA
7-51 UF (54') Nov-95 ND ND ND ND ND ND ND ND ND ND ND ND ND ND NA NA
7-52 UF (52') Nov-95 ND ND ND ND ND ND ND ND ND ND ND ND ND ND NA NA
7-53 MF (64') Feb-96 ND ND ND ND ND ND ND ND ND ND ND ND ND ND NA NA
7-54 MF (58') Feb-96 ND ND ND ND ND ND ND ND ND ND ND ND ND ND NA NA

Ie 7-68 UF (48') Feb-97 ND . 2.6 ND 3.2 ND ND 1.9 ND ND ND ND ND 200 ND NA NA
UF (53') Feb-97 ND 3.7 ND 5.1 ND ND 2.7 ND ND ND ND ND 50.9J ND NA NA
MF (58') Feb-97 ND 1.6J ND 4.3 ND ND 2.4 ND ND ND ND ND 1380 ND NA NA
MF (64') Feb-97 ND ND ND 2.0J ND ND ND ND 17.4 27.7 ND ND 562 ND NA NA
MF (69') Feb-97 ND 1.2J ND 2.3J ND ND ND NO 23.2 22.4 NO ND ND ND NA NA
LF (73') Feb-97 ND 8.2 5.6 ND ND ND ND ND 15.2 23.3 ND ND ND ND NA NA
LF(78') Feb-97 ND 6.4 5.12 ND ND ND ND ND 6.5 8.1 ND ND ND ND NA NA
LF (83') Feb-97 ND I.3J ND ND ND ND ND ND I.3J 4.lJ ND NO 594 ND NA NA
LF (88') Feb-97 NO ND ND ND NO ND ND ND 1.4J 3.9J ND ND ND ND NA NA

7-69 MF (60') Feb-97 ND 1160 29.2 183 ND ND 36.5 ND 199 180 ND ND ND 5.1 NA NA
LF(90') Feb-97 NO 1.6J NO ND ND ND ND ND ND ND ND ND ND ND NA NA

7-70 UF (46') Feb-97 ND 16.9 ND 10.7 ND ND 3.2J ND ND 1.9J ND ND ND ND NA NA
MF (68') Feb-97 ND 190 NO 4.3J ND ND ND ND ND 47.4 ND ND ND ND NA NA
LF (88') Feb-97 ND 38.9 ND 1.0J ND ND ND ND 3.5J 11.3 ND ND ND ND NA NA

7-71 UF (46') Feb-97 ND ND NO ND ND ND I.7J ND ND ND ND ND 1020 ND NA NA
MF (68') Feb-97 ND 422 NO 2.7 ND NO ND ND 121 60.8 NO ND ND ND NA NA
LF (88') Feb-97 ND 14 NO 2.6 ND ND ND NO 34.3 15.9 NO ND NO NO NA NA

7-72 UF (46') Feb-97 ND 16.1 ND 8.7 ND NO 4.1 ND ND ND ND ND NO NO NA NA
MF (68') Feb-97 ND 122 NO 1.6J ND ND NO ND 10.3 30.6 ND ND NO NO NA NA
LF (90') Feb-97 ND 8.7 NO 2.lJ ND ND NO ND 28.5 21.1 ND NO 197 ND NA NA

7-73 MF (68') Feb-97 ND 15.3 ND ND ND NO ND ND ND 2.lJ ND ND 164 ND NA NA
LF (90') Feb-97 ND ND NO ND ND ND ND ND ND ND ND ND 44J NO NA NA

7-74 MF (68') Feb-97 ND 47.4 ND 1.4J ND ND ND ND ND 4.3J ND ND NO NO NA NA
LF (91') Feb-97 ND 1.2J ND ND ND ND NO ND NO ND ND ND 33J NO NA NA

7-79 MF (67') Feb-97 ND 61.2 ND 10.2 ND ND 3.5J ND ND 7.2 ND ND NO ND NA NA
7-80 MF (66') Feb-97 ND 26.2 ND 14.2 ND ND ND NO ND 3.3J ND ND NO NO NA NA

LF (87') Feb-97 ND ND ND ND ND ND ND ND ND ND ND ND NO ND NA NA

a.' PCE = tetrachloroethene; TCE = trichloroethene; DCE = dichloroethene; TCA = trichloroethane; DCA =dichloroethane; BEHP = bis(2-ethylhexyl)phthalate; TPH-DRO =total petroleum hydrocarbons - diesel range organics.(. hi UF = upper fluvial deposits; MF = middle fluvial deposits; LF = lower fluvial deposits. U J indicates that the analyte was detected at a concentration above the method detection limit but below the reporting limit resulting in an estimated value.

d 1lg!L = micrograms per liter. gI * =total cis- and Irans-I,2-DCE.

dI NO =not detected. hi D = data qualifier indicates analysis ofdiluted sample.

dNA =not analyzed.
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Baseline (pre-injection) groundwater sampling results indicate that TCE was detected

at concentrations above its MDL at 25 of the 26 locations sampled, with a maximum

concentration of 1,800 ~g/L at location PES-MW6S. Other VOCs detected during the

baseline sampling include cis-1 ,2-DCE at a maximum concentration of 34 ~g/L; I, I-DCE

at a maximum concentration of 370 ~g/L; l,l-DCA at a maximum concentration of 81

~g/L; CT at a maximum concentration of 270 ~g/L; and chloroform at a maximum

concentration of 180 ~g/L. The detection of the common CAH degradation byproducts

cis-1,2-DCE and chloroform indicate that some reductive dechlorination is or has been

active at Site N-6. Benzene also was detected sporadically during baseline sampling at

low estimated concentrations (above the MDL but below the laboratory reporting limit

[RL]), indicating that fuel hydrocarbons may have been released at this site in the past.

In all but two cases (cis-1,2-DCE and 1,1-DCE), maximum contaminant

concentrations were detected in either injection wells or monitoring wells installed

directly downgradient from the injection area. This area coincides with a former grassy

area located at the east end of former Hanger N-6 where solvents were reportedly spread

on the ground to kill weeds, and where a storm water drain runs beneath the site.

Contaminant concentrations were generally higher in groundwater samples collected

from shallow wells with respect to contaminant concentrations detected in associated

deep wells. Concentrations of VOCs detected in wells 007G15UF and 007G15LF were

consistent with historical results (Table 4.5).

The distribution of TCE (maximum concentration plotted for each well pair) prior to

oil injection in July/August 2000 is shown on Figure 4.3. The highest TCE

concentrations were detected in samples collected from wells downgradient from the

injection area (PES-MW3S, PES-MW4S, and PES-MW6S).

4.4 POST-INJECTION PROFILE OF CHLORINATED ALIPHATIC
HYDROCARBONS

4.4.1 Chlorinated Ethenes Over Time

Reductions in contaminant concentrations and changing molar fractions [i.e., declining

mass -fraction of TCE and increasing mass fraction of daughter products such as
4-22
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cis-1,2-DCE] of dissolved constituents over time can be indicative of biodegradation.

Figures 4.3 and 4.4 show the distribution of TCE (maximum concentration plotted for

each well pair) for pre-injection conditions (July/August 2000) and for post-injection

conditions at 12 months following injection (July/August 2001), respectively. The

overall plume appears to be stable, with slightly lower concentrations of TCE in

July/August 2002.

Figures 4.5 and 4.6 plot concentrations of TCE and cis-1,2-DCE, respectively, over

time in both upper and lower fluvial deposits monitoring wells. The maximum pre­

injection concentration of TCE was 1,800 Ilg/L at location PES-MW6S, while the

maximum TCE concentration measured in January 2002 was 1,200 Ilg/L at locations

PES-MW2S and PES-MW6S. The maximum pre-injection concentration of cis-1,2-DCE

was 34 Ilg/L at location PES-MW1S, while the maximum cis-1,2-DCE concentration

measured in January 2002 was 250 Ilg/L at location PES-MW2S. VC was not detected at

concentrations above the MDL at any of the monitoring locations during baseline

sampling or process monitoring sampling events. The lack of measurable concentrations

of VC in the monitoring wells indicates that either VC is not being generated, or that VC

is being degraded as fast as it is generated.

Contaminant concentrations measured in the injection wells show a dramatic decline

over time. The maximum concentrations of TCE measured for the injection wells was

640 Ilg/L at PES-INll S and 600 Ilg/L at PES-INJ2S. By January 2002, TCE was below

detection limits for all samples collected from the injection wells (PES-INJ2S, PES­

INJ2D, and PES-INJ4S). Concentrations of TCE and other CAHs likely attenuated more

quickly than inferred by the January 2002 data. For example, contractions of TCE and

1,1-DCE decreased from 140 Ilg/L and 40 1lg!L in August 2002 (pre-injection) to an

estimated concentration of 2.11 Ilg/L and to less than 5 Ilg/L in November 2000,
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FIGURE4.5A
CONCENTRATIONS OF TCE IN UPPER FLUVIAL DEPOSITS OVER TIME
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.CONCENTRATIONS OF TCE IN LOWER FLUVIAL DEPOSITS OVER TIME
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FIGURE4.6A
CONCENTRATIONS OF cis-l,2-DCE IN UPPER FLUVIAL DEPOSITS OVER TIME
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respectively. Without a measurable increase in concentrations cis-l,2-DCE, VC, or

ethene at the injection well locations, it is likely that the contaminant reduction in

groundwater was due to partitioning into the vegetable oil.

While there is an overall reduction in the maximum concentration of TeE detected

over time, a decreasing trend in TCE concentration is not uniform for all wells. For

example, an overall increase in TCE concentration from July 2000 (pre-injection) to

January 2002 was observed for wells PES-MW2S, PES-MW3D, PES-MW5D, PES­

MW6S, PES-MW7D, PES-MW8S, PES-MW8D, and 007G15UF.

For locations that do show a reduction in TCE concentration, it is not readily apparent

whether the observed decreases are a result of biodegradation, natural variations in

contaminant concentrations, or partitioning of contaminant mass into the vegetable oil

NAPL. However, an increase in cis-l ,2-DCE concentrations detected in the many of the

monitoring wells indicates that the reduction on TCE concentrations may be a result-of

enhanced biodegradation.

The change in concentrations of VOCs in the injection wells is substantial.

Difficulties were encountered sampling the injection wells due to the continual presence

of vegetable oil. Therefore, not all the proposed injection sampling locations were

sampled during every event. VOCs were not detected in injection wells PES-INJ2S,

PES-INJ2D, and PES-INJ4 for samples collected in January 2002. In August 2001, the

.only VOC detected in injection wells sampled. (PES-INJ2D and PES-INJ3D) was

chloroethane at a concentration of 12 ~g/L at well PES-INJ3D. A lack of daughter

products and a lack of ethene or ethane end products suggests that the attenuation in

VOCs in the injection wells is due to partitioning within the vegetable oil. Detection

limits for oil samples collected from the injection wells are elevated due to matrix

interferences (Table 4.4), and the extent of VOCs in oil cannot be determined with

-current analytical procedures.
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4.4.2 Presence of Daughter Products and CAH Ratios

The presence of daughter products that were not used in Base operations, particularly

cis-I,2-DCE, ethene, and ethane provides strong evidence that PCE and TCE have been

and/or are being reductively dechlorinated at this site. Progressive transformation of PCE

and TCE to ethene can be indicated by computing the molar ratio of parent compounds to

daughter products at a specific location. For example, because reductive dechlorination

proceeds in only one direction (i.e., TCE to cis-I,2-DCE and not vice versa), the molar

ratio of TCE to cis-I,2-DCE would decrease where reductive dechlorination of TCE

dominates the contaminant attenuation process. Similarly, the sequential reduction of

I,I-DCA to chloroethane to ethane, and the sequential reduction of CT to chloroform to

methylene chloride to chloromethane, also would indicate progressive transformation by

reductive dechlorination.

Chlorinated ethene concentration plots and molar fraction plots over time for all

monitoring well locations sampled in January 2002 are included in Appendix C. The

following discussion includes an evaluation of chlorinated ethene data for select

monitoring locations at the site.

Changes in contaminant concentrations and molar fractions over the first 18 months of

the vegetable oil injection field test exhibit highly variable trends and are not uniformly

indicative of enhanced biodegradation. In fact, contaminant concentrations in some wells

increased from pre-injection concentrations, likely as a result of displacement from the

injection event or due to natural temporal variations in contaminant concentrations.

The initial response to the vegetable injection was pronounced at several monitoring

locations. Figures 4.7 and 4.8 present plots of concentration over time and of molar

fractions over time for wells PES-MWIS and PES-MW3S, respectively.. For these two

locations, the concentration of TCE decreased substantially after injection as measured in

November 2000. However, concentrations of TCE at location PES-MW3S increased

over the past three monitoring events. Concentrations ofTCE at location PES-MWIS are

variable, but also have iricreased for the last monitoring event. An initial increase in
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FIGURE4.7A
CONCENTRATIONS OF SELECT CHLORINATED ETHENES OVER TIME

WELL PES-MWIS
NSA MIDSOUTH SITE N-6
MILLINGTON TENNESEE

200

175

150

:3'
125OJ,

3
c
0-'" 100
E
C.....
c 750

U

50

25

- Injection August 2000 ~PCE

-"--TCE

. - iJ - - cis-I,2-DCE

_·A-··VC

- -Q - .Ethene

lan-02Nov-OlSep-ollul-olMay-OJ

Date

Mar-Ollan-OlNov-OOSep-OO

o+- .,- -,- ...,... ~---....,.---__,.---___,----~---,__-...J

lul-OO

FIGURE 4.7B
MOLAR FRACTION OF CHLORINATED ETHENES

AT WELL PES-MWIS
NSA MIDSOUTH SITE N-6
MILLINGTON TENNESEE

100%

90%

80%

70"10

'5
~ 60%..
-e
c
0 50"10.~..
~

40"/•....
C;
~

30"10

20%

JO%

- Injection August 2000

~PCE

·~, ca..
- -,- - - - - - - - :' - -: - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ..- -TCE

, ", ,ID.. ~
- - - \.,- - - - -I: - - - - ".- - - - - - - - - - - - - - - - - - - - - -,~'- - -'~"-: - - - - - - - - - - -,,-' --

': ", ",.",," ..... _. cis-l,2-DCE
- - - - -'\- - 7- - - - - - - - -,- - - - - - - - - - - - - - - ~,L - - - - - - - - - - - - - ,-,~,~ - -,,- - - - - --

- - - - - _\-: - - - - - - - - - ~~~-"~_': '=' ... - - - -,~.~ ~ - - - - - - - - - - - - - - - ,,~::-~ '.: '-,- - - - -
: , " , ......... ,," _·A-··VC

I \. // e.. .. ~_ .. ,"_.................. ","" 11
- - - - -." - - - - \" - - - - - I' - - - - - - - -"~"'--.. : .:: - - .;;;. :.. - - - - - - - - /.", - - - - - - - - - - - - - - -

II' 'I'I' .' ,......"
- '-' ::. .... - - - - - - ~ - L - - - - - - - ID'': - - - - - - - - - - .:. -:: :".__- --- -""41 ~ - - - - - - - - - - - - - - - - - - - -Q - .Ethene

,..... fI ,.- "-G-.

- 7~ - - - - ~ '-': '-'IlI''':::~ -: - - - - - - - - - - - - - - - - - - - - - - - - - .-"":. '--:-.: '-- --~-. ~.: - - - - - -

·"-·"e
0% -Ht----,----.---....,..-....-__,.---___,----~_lIl_-,__---.,_---~_lI1_'

lul·OO Sep-OO Nov-OO Jan-Ol Mar-Ot May.OI luI·Ot Sep-Ot Nov-Ot lan-02

Date

s:leslremedI73749010500011ablesINSA-RPT2.xls 4-30



1.600

:.400

1.200

~ 1.000t>ll

.3
c
0
'.c 800....
c..
u
c 600
0

U

400

200

FIGURE4.8A
CONCENTRATIONS .OF SELECT CHLORINATED ETHENES OVER TIME

WELL PES-MW3S
NSA MlDSOUTH SITE N-6
l\IILLlJ'I'GTON TENNESEE

~PCE

-.-·TCE

-. -lIlI. - cis-I,2-DCE

-·... ··YC

- -0 - .Ethene

JuI-OO Sep-OO Nov-OQ Joo-o1 May-ol

Date

JuI-OI Sep-OJ Nov-Ol Joo-02

100"/0

90"/0

80"/.

70%

ij
~ 60"10
",e,
c

~ 50"10

~

'"' 40"10....
0;
~

30"/.

20"10

100/0

0"/0 .

FIGURE 4.8B
MOLAR FRACTION OF CHLORINATED ETHENES

AT WELL PES-MW3S
NSA MIDSOUTH SITE N-6
MILLINGTON TENNESEE

" --_.-------------...... ---
-----~,-------------------~;--~----------------------------

. ................. -_ .... ---
----------~~--~~~------------------------------------------

~PCE

·- ...--TCE

- - .. - - cis-I,2-DCE

_·... ··YC

- -0 - .Ethene

Jul-OO Sep-OQ Nov-OO Jan-ol Mar-oJ May-OJ

Dale

JuI-ol Sep-Ol Nov-Ol Jan-02

s:\eslremed\737490\05000\lablesINSA-RPT2.xls 4-31



cis-l,2-DCE and ethene suggest that reductive dechlorination was initially stimulated, but

that the process was not sustained. A similar trend in contaminant concentrations was

also observed at monitoring location PES-MW7S (Appendix C).

Based on the ratio of the molar fraction of the parent compound TCE to the daughter

products, cis-l,2-DCE, VC, and ethene in these wells, biodegradation may have been

stimulated by vegetable oil injection. Although concentrations of VC were not detected,

concentration and molar fraction of both cis-l,2-DCE and ethene increased at PES­

MWlS, PES-MW3S, and PES-MW7S between the baseline sampling event in August

2000 and the first monitori.ng event in November 2000. These trends were not expected

at monitoring locations PES-MWI S and PES-MW7S because they are located 100 and

50 feet from the injection locations, respectively. It is possible that these locations were

impacted when the injection caused radial groundwater flow due to displacement and a

temporary mounding of the groundwater potentiometric surface. Thus, the injection

caused a temporary reversal in groundwater flow direction between the injection area and

upgradient location PES-MWIS.

It is difficult to distinguish whether the initial changes in contaminant concentrations

at these locations are due to stimulation of reductive dechlorination, or whether the initial

changes were simply caused by displacement with groundwater of differing contaminant

concentrations. In either event, as the groundwater system re-equilibrated and the

regional groundwater flow direction was resumed, the effects of the injection at PES-

. MWI S and PES-MW7S are apparently rebounding toward pre-injection (i.e., baseline)

conditions. While well PES-MW3S is much closer to the injection wells, it also shows

the same initial changes indicative of reductive dechlorination, followed by a subsequent

trend towards baseline conditions.

Figures 4.9 through 4.12 present plots of concentration over time and. of molar

fractions over time for wells PES-MW2S, PES-MW2D, PES-MW3D, and PES-MW6D,

respectively. Concentrations of TCE at locations PES-MW2S, PES-MW2D, and PES­

MW3D all initially increased after the vegetable oil injection, but by the last monitoring
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FIGURE4.9A
CONCENTRATIONS OF SELECT CHLORINATED ETHENES OVER TIME
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FIGURE 4.10A
CONCENTRAnONS OF SELECT CHLORINATED ETHENES OVER TIME

WELL PES-MW2D
NSA MIDSOUTH SITE N-6
MILLINGTON TENNESEE

400

350

300

:3'
250Ol>

-::,
c
0.:: 200....
c.....
c 1500

U

100

50

~PCE

- ..-·TCE

•. ilJ - • cis-I,2-DCE

--A- ··YC

- -G - .Ethene

lan-02Nov-OJSep-Ollul-QIMay-QtMar-QIJan-OlNov-OOSop-DO

o-I--e--.......---..c;~~---..--_e--.,....----.------.---e---,..----,.----.,.--&-l
lul-OO

Dale

FIGURE 4.10B
MOLAR FRACTION OF CHLORINATED ETHENES

AT WELL PES-MW2D
NSA MIDSOUTH SITE N-6
MILLINGTON TENNESEE

100"10

90%

80%

70%

~
~ 60%

-!!:
c

o£ 50%

E...
40%....

"0
:;

30%

20%

10%

0%

~--- .
- - - -:_---= -: ~--: -= =-:---- -= - -~ ~~~ - - - - - - - - - - - - - - - - - - - - - - ~ - - - - - - - - -------- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - "::'.::---.......- - - - -" - - - - - - - - - - - - - - - -

~------
------------------------------------------------~~~-~~~~-~-

- - - • - • - ••• - ·11

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - .-. ~ .-' :-.-".- ~.~ :-'- - - - - - - - - - - - - - -

--------------------------~-~~~----------------------------.. -
1ll:::.::...: .• .:-.......=. •••8::::_:::.:.:::..:.::~:~ .. _ .. _ .. _. -_ .. - -.e-- ---- --- _. -_ .. - --- ._Q

~PCE

-"--TCE

- - -iii. - cis-I,2-DCE

_.A- ··YC

- -G - .Ethene

Jul-QO Sep-OO Nov-OO Jan-QI Mar-Ot May-OJ Jul-QI Sep-Ol Nov-OJ lan-02

Dale

s:\eslremed\737490\05000\tablesINSA-RPT2.xls 4-34



FIGURE 4.l1A
CONCENTRATlONS OF SELECT CHLORINATED ETHENES OVER TIME
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FIGURE 4.12A
CONCENTRATlONSOF SELECT CHLORINATED ETHENES OVER TIME
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event in January 2002 the trends in TCE concentrations reversed and began to decrease.

The concentration of TCE at location PES-MW6D decreased consistently for each

monitoring event after the injection event. What is more notable is a measurable increase

in concentration and molar fraction of cis-I,2-DCE between the last two monitoring

events from August 2001 to January 2002. Molar fractions of cis-l,2-DCE for locations

PES-MW2S, PES-MW3D, and PES-MW6D increased from less than 5 percent to greater

than 20 percent between these two sampling events. The molar fraction of cis-l ,2-DCE

at location PES-MW2D similarly increased over the period from February 2001 to

January 2002.

These data suggest that reductive dechlorination of TCE to cis-l,2-DCE has been

stimulated sporadically across the site, although a significant lag period (12 to 18 months)

was required for this to be observed. Furthermore, it is not known whether subsequent

degradation of cis-l,2-DCE is occurring. A significant increase in VC or ethene has not

been observed at these locations, suggesting that reduction of cis-l,2-DCE is not

occurring. However, cis-l,2-DCE or VC can potentially be oxidized under nitrate- or

iron-'reducing conditions with no generation of ethene, but this is difficult to ascertain.

In summary, while trends in chlorinated ethene concentrations tended to vary from

, sampling event to sampling event, chlorinated ethene data indicate an overall reduction of ,

maximum contaminant concentrations. Based on contaminant trend analysis alone, it is

difficult to determine whether this reduction is due to biodegradation, partitioning of

dissolved contaminants into the vegetable oil NAPL, lateral spreading of contaminants

due to injection, or natural temporal variations in contaminant concentrations. Injection

of vegetable oil induced a mounding of the groundwater potentiometric surface, which

may have caused some lateral spreading of contaminants in groundwater and caused

upgradient location PES-MWI SID to be imp~cted by the vegetable oil injection.

Historical concentration data from cross gradient wells 007Gl5UF and 007Gl5LF show

natural fluctuation in chlorinated ethene concentrations, suggesting that some changes in

contaminant concentration within the study area may be due to natural or seasonal

variation in groundwater conditions. Changes in concentration and molar fraction of
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TCE and cis-l,2-DCE between' August 2001 and January 2002 indicate that reductive

dechlorination has occurred at several locations, but only after a lag period of 12 to 18

months.

As a result, strict interpretation of concentration and molar ratio trends may not be the

best indicator of enhanced biodegradation at the site. Other supporting evidence of

enhanced biodegradation, including geochemical changes, are discussed later in this

section.

4.4.3 Chlorinated Aliphatic Hydrocarbons In Oil

In addition to CAHs in groundwater, CAH concentrations in oil also were analyzed for

in samples collected from locations PES-INJ2S and PES-INJ2D (November 2000

through January 2002), PES-INBS and PES-INBD (November 2000 through August

2001), and PES-INJ4S (January 2002) (Table 4.5). Unfortunately, the analyte specific

MDLs for VOCs in vegetable oil (250 to 5,000 Ilg/L) are elevated due to interferenceof

the vegetable oil sample matrix and the dilutions required for calibration. The only

chlorinated ethene detected in oil was TCE at an estimated concentration of 170J Ilg/L in

the November 2000 sample from injection well PES-INJ2S.

Therefore, it is not possible to determine to what extent CAHs are partitioning out of

groundwater and into the vegetable oil. However, a significant decrease in CAH

concentrations in groundwater has been observed over time in samples collected from

injection wells PES-INJ2S, PES-INJ2D, PES-INBS, PES-INBD, and PES-INJ4S. This

decreasing trend in CAH concentrations in groundwater in the injection wells suggests

that CAHs are partitioning out of groundwater and into' the vegetable oil and/or that

VOCs in groundwater are being biodegraded.

4.5 SUBSTRATE ADDITION

Addition of vegetable oil as an organic substrate provides a source of carbon for

microbial growth. Analytical evaluation of TOC, VFAs, and PLFAs provides an

indication of the extent to which groundwater has been impacted by addition of the
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vegetable oil, and data relevant to detennining whether microbial growth has been

stimulated.

4.5.1 Total Organic Carbon as an Indicator of Substrate Addition and Zone of
Influence

Groundwater samples were collected from select wells during baseline sampling and

process monitoring to detennine the migration of dissolved vegetable oil (by measuring

TOe), and to track migration of the water push that followed the oil injection (bromide).

These parameters are used to detennine the approximate zone of influence of the

vegetable oil injection in the fluvial deposits aquifer. Analytical results for Toe and

bromide in groundwater are presented in Table 4.7.

Baseline concentrations of Toe were below the method detection limit of 5 mg/L, and

baseline concentrations of bromide were below the method detection limit of 2 mg/L.

Following injection, elevated concentrations of TOe (i.e., greater than 5 mg/L) were

observed at monitoring well locations PES-MW2S, PES-MW2D, PES-MW3D, PES-

MW6D, PES-MW7S, PES-MW8S (Table 4.7). The highest levels of TOe were

measured in January 2002 with 600 mg/L at PES-MW2D and 260 mg/L at PES~MW3D.

Prior to January 2002 the highest concentration of TOe measured for monitoring well

locations was 24 mg/L at PES-MW2S in November 2000 and 62 mg/L at PES-MW3D in

August 2001. These values are relatively low compared to TOe measured in

groundwater samples collected from theinjection'wells, which ranged from 1,200 mg/L

to 2,400 mg/L (Table 4.7).

Toe data indicate that the zone of influence of the vegetable oil injection is limited

primarily to the area of wells PES-MW2S, PES-MW2D, and PES-MW3D, which are

located only 10 feet from the injection wells. However, the slightly elevated levels of

TOe at wells PES-MW6D (9.9 mg/L), PES-MW7S (9.2 mglL), and PES-MW8S (7.6

mg/L) suggest the presence of preferential flow paths within the fluvial deposits between

the injection area and these monitoring wells located 30 to 100 feet downgradient. It also

is possible that the levels of TOe at these three wells are a result ofnatural variation.
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TABLE 4.7
SUMMARY OF GROUNDWATER GEOCHEMICAL DATA

NSA MID-SOUTH SITE N-6
MlLLINGTON, TENNESSEE

Total Dissolved Nitrate + Ferrous Hydrogen Total Carbon Redox Specific

Sample Sample Methane Ethane Ethene TOC bI Inorganic Carbon Oxygen Nitrite Iron Manganese Sulfate Sulfide Alkalinity Dioxide Chloride Bromide Potential pH Temperature Conductivity

Location Date (/lgIL)" ().I giL) ().IgIL) (mgIL) cI (mgIL) (mgIL) (mgIL) (mgIL) (mgIL) (mgIL) (mgIL) (mgIL) (mgIL) (mgIL) (mgIL) (mV)d1 (SU)c1 ('C) fI ().Is/em) g/

MONITORING WELLS

PES-MWIS 25-Jul-00
7-Nav-00
6-Feb-Ol
6-Aug-Ol
29-Jan-02

PES-MWID

PES-MW2S

.ES-MW2D

PES-MW3S

PES-MW3D

PES-MW4S

6-Aug-00
8-Nav-00
6-Feb-Ol
6-Aug-Ol
29-Jan-02
5-Aug-00
10-Nav-00
8-Feb-Ol
9-Aug-Ol
30-Jan-02
4-Aug-00
10-Nav-00
8-Feb-Ol
9-Aug-Ol
30-Jan-02
4-Aug-00
IO-Nav-OO
9-Feb-Ol
9-Aug-Ol
30-Jan-02
4-Aug-00
IO-Nav-OO
8-Feb-Ol
9-Aug-Ol
30-Jan-02
3-Aug-00
9-Nav-00
8-Feb-Ol
8-Aug-Ol
30-Jan-02

0.2 0.007 0.016 NAh! NA 3.4 0.029JiI <O.OIY 3.3 4 0.16 112 49 5.0 NA 148 6.83 30.1 251

430 55.0 20.0 NA NA 0.3 0.0111 2.5 3.1 <1 0.03 84 32 2.1 NA -163 7.33 22.7 210

990 19.0 8.90 NA NA 0.2 0.003J 4.8 4.8 <1 0.02 167 76 6.7 NA -100 6.88 23.3 315

770 6.00 2.40 NA NA 0.5 0.086 16 7.7 <1 <0.01 179 92 26 NA -141 6.48 28.0 350

460 1.90 1.20 2.7J NA 2.3 0.050J 12.15 7.7 27 0.07 136 124 87 <2.0 -47 6.40 21.2 215

19 8.06 3.43 NA NA 0.3 0.079 3.3 0.6 <I 0.02 84 67 3.0 NA -260 6.72 24.2 179

56 0.720 0.420 NA NA 0.3 0.047J 6.1 0.3 <1 0.06 87 82 NA NA -41 6.34 21.9 140

82 0.085 0.150 NA NA 0.3 0.300 2.8 <0.1 <1 0.09 76 76 2.0 NA 56 5.77 21.5 143

30 0.054 0.420 NA NA 1.0 0.120 0.58 <0.1 <] <0.01 52 54 2.0 NA 63 5.80 27.6 1]4

2.2 0.0]5 <0.005 1.8J NA 2.1 0.130 0.36 <0.] <] 0.07 63 82 3 <2.0 7] 5.92 20.7 88

37 5.35 4.]4 <5.0 NA 0.4 1.00 0.82 1.6 <1 0.01 ]22 87 15 <2.0 -322 6.71 25.2 3]9

35 0.750 1.70 24 NA 0.3 0.200 0.57 0.2 <1 0.20 158 109 4.6 <2.0 -126 6.47 ]9.8 279
40 0.210 0.530 <2.0 NA 0.4 0.039J 0.60 0.1 ] 0.15 172 225 . ]4 <2.0 -48 6.80 23.5 335

58 0.260 1.20 6.3 NA 1.0 0.360 1.3 0.5 2 0.05 163 84 5.6 <2.0 -32 6.25 29.4 216
570 0.]60 0.360 13 710 0.4 0.]60 4.5 1.2 <1 0.02 152 242 6 <2.0 -67 6.57 21.1 342

35 0.994 0.436 <5.0 NA 0.3 0.600 0.76 1.0 <] 0.02 81 12] 6.2 <2.0 -15 6.26 23.5 201

17 2.70 2.00 <2.0 NA 0.3 0.077 0.62 <0.1 <1 0.39 105 51 3.9 <2.0 46 6.42 ]6.7 223
62 0.560 0.750 15 NA 0.2 0.061 8.8 2.3 26 0.42 158 180 NA <2.0 -216 6.79 23.4 343

640 0.220 0.550 8 NA 0.1 0.180 3.5 1.1 <] 0.06 131 86 4 <2.0 -90 6.21 24.9 175
2,500 0.046 0.150 600 500 0.4 0.130 6.9 1.9 <] 0.21 147 200 6 <2.0 -91 6.57 20.8 245

37 4.55 2.90 <5.0 NA 1.4 0.087 . 0.71 2.4 5 0.13 130 130 8.4 <2.0 194 6.54 24.0 313
130 17.0 17.0 <2.0 NA 0.3 <0.050 9.7 9.9 <1 0.07 187 77 2.0 <2.0 -134 6.90 21.3 380

110 2.60 6.80 <2.0 NA 0.3 0.002J 16 7.6 <1 0.01 293 315 6.0 <2.0 -80 6.77 20.4 534
910 0.450 2.10 <5.0 NA 0.7 0.060 11 3.7 <1 <0.01 202 190 5.5 <2.0 -96 6.27 29.6 278

1,900 0.140 0.770 2.8J 850 0.9 0.050J 9.20 3.4 <1 0.01 148 384 11 <2.0 -59 6.38 21.8 321

8.6 3.54 2.08 <5.0 NA 1.3 0.330 0.79 0.9 <1 0.05 95 62 5.0 <2.0 3 6.67 23.5 224
12 1.30 28.0 . <2.0 NA 1.2 1.80 0.30 0.9 5 0.34 110 82 12 <2.0 89 6.69 16.6 200

2.0 0.340. 0.270 <2.0 NA 1.6 1.20 0.33 <0.1 1 0.08 106 90 20 <2.0 13 7.00 22.9 318

650 0.540 0.830 62 NA 0.8 0.23 8.45 7.0 <1 0.04 177 168 4 <2.0 -124 6.53 28.9 328

13,000 0.120 0.860 260 NA 0.7 0.050J 16.50 29.2 <1 0.02 178 458 9 <2.0 -110 6.53 21.2 702
30 7.63 4.82 <5.0 NA 1.2 0.470 1.06 2.4 <1 0.03 135 77 17 NA -270 6.66 25.0 340

52 1.80 4.00 <2.0 NA 0.3 0.066 2.13 0.7 . <1 0.14 169 115 8 <2.0 -19 6.37 21.6 306

70 0.370 1.10 <2.0 NA 0.2 0.057 3.00 0.3 <1 NA 160 112 10 <2.0 -2 6.51 24.2 348

55 0.170 0.590 <5.0 NA 1.0 <0.050 1.07 NA <1 <0.01 159 125 9 <2.0 -13 6.04 31.0 282
74 0.170 0.220 2.6J NA 0.7 0.080 0.15 0.2 <1 0.06 129 223 18 <2.0 4 6.39 21.2 272
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TABLE 4.7 (Continued)
SUMMARY OF GROUNDWATER GEOCHEMICAL DATA

NSA MID-SOUTH SITE N-6
MILLINGTON, TENNESSEE

Total Dissolved Nitrate + Ferrous Hydrogen Total Carbon ReJox Specific

Sample Sample Methane Ethane Ethene TOC h
! Inorganic Carbon Oxygen Nitrite Iron Manganese Sulfate Sulfide Alkalinity Dioxide Chloride Bromide Potential pH Temperature Conductivity

Location Date (11gil)'" (11gil) (llgIL) (mgIL) cI (mgIL) (mgIL) (mgIL) (mgIL) (mgIL) (mgIL) (mgIL) (mgIL) (mgIL) (mgIL) (mgIL) (mV)d1 (SU)eI ('C) u (Ils/cm) gI

PES-MW4D 3-Aug-00 8.0 2.44 1.25
10-Nov-00 1.6 0.420 0.200
8-Feb-01 2.0 0.190 0.210
8-Aug-01 4.9 0.170 0.700
30-1an-02 46 0.068 0.150

PES-MW5S 3-Aug-00 50 5.18 3.75
9-Nov-00 58 5.10 7.80
8-Feb-01 65 0.980 0.980
8-Aug-01 79 0.220 1.50
3Q-lan-02 100 0.110 0.780

PES-MW5D 3-Aug-00 8.3 2.60 1.63
9-Nov-00 13 3.60 2.70
8-Feb-01 I7 l.l0 2.20
8-Aug-01 19 0.470 l.l0
30-1an-02 25 0.250 0.290

PES-MW6S 4-Aug-00 29 4.92 3.44
9-Nov-00 58 1.00 2.70
7-Feb-01 66 0.320 0.810
8-Aug-01 75 0.140 0.210
29-1an-02 98 0.140 0.075

PES-MW6D 3-Aug-00 9.0 2.58 1.20
9-Nov-00 1.6 0.680 0.210
7-Feb-Ol 2.2 0.640 0.180
8-Aug-01 4.9 0.330 0.280
29-1an-02 730 0.180 0.320

PES-MW7S 2-Aug-00 72 3.16 2.02
9-Nov-00 67 . 5.60 5.90
7-Feb-Ol 68 1.30 3.10
7-Aug-01 80 0.170 l.l0
29-1an-02 71 0.120 0.720

PES-MW7D 2-Aug-00 8.3 3.02 1.97
9-Nov-00 18 0.640 1.50
7-Feb-Ol 20 0.360 0.920
7-Aug-01 7.0 0.210 0.960
29-Jan-02 7.9 0.270 0.130

•
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<5.0
<2.0
<2.0
<5.0
3.lJ
<5.0
<2.0
3.2

<5.0
2.0
2.71
<2.0
<2.0
<5.0
2.lJ
<5.0
<2.0
<2.0
<5.0
2.51
<5.0
<2.0
<2.0
<5.0
9.9

<5.0
<2.0
<2.0
9.2
3.lJ
<5.0
<2.0
<2.0
<5.0
1.91

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
950
NA
NA
NA
NA
NA

0.7 0.410 0.39 4.4
0.5 0.470 0.59 0.6
0.3 l.l0 0.97 <0.1

l.l 1.50 1.38 NA
0.9 0.690 2.05 0.9
1.3 0.110 1.68 1.5
0.3 0.0041 11.20 3.4
0.4 0.0081 8.36 2.3
0.8 0.084 4.50 NA
0.7 0.060 3.85 1.2
0.8 1.70 0.23 3.5
0.2 0.810 0.01 0.4
0.3 1.20 0.12 0.6
0.4 1.70 <0.01 NA
1.2 1.70 <0.01 0.2
0.8 0.830 0.36 2.4
0.3 0.180 1.47 0.3
0.4 0.100 0.65 0.3
0.8 0.150 0.10 NA
0.8 0.100 <0.01 0.1
I.2 0.470 1.56 3.4
1.2 0.700 0.09 1.5
1.7 0.710 0.66 0.4
0.9 0.460 0.38 NA
0.7 0.070 7.55 3.1
1.0 0.064 0.43 1.8
0.3 <0.050 12.24 4.2
0.3 <0.050 9.72 3.3
0.8 0.061 5.85 NA
l.l 0.060 3.45 1.9
l.l 2.50 1.65 3.5
0.3 3.00 0.16 l.l
0.3 2.50 0.13 0.4
l.l 2.30 0.04 NA
1.0 2.40 0.01 0.0

<1
<I
<I
<I
<I
<I
<]

2
<]

<1
<I
<]

<I
<I
<1
<1
<I
<]

<]

<1
<1
22
2

<]

<1
<]

<]

<]

<]

<1
<1
<1
<]

<]

<1

0.02
0.]7

<0.0]

0.02
0.]9
0.02
0.01
0.04
0.30
0.02
0.]0

0.02
0.06

<0.01
0.01
0.03
0.13
0.01
0.03
0.04
0.]0

0.00
0.31

<0.0]
<0.0]

0.10
0.04
0.05
0.02
0.]6

<0.01
0.02
0.08

<0.01
0.02

90
95
90
98
93
183
203
280
268
239
]23

159
145
140
137
156
136
]41
]58

183
103
97
94
143
143
255
]2]

334
338
301
118
151
]41

173
190

80 5 NA -203 6.41 25.0 224
71 9 <2.0 90 6.4] 20.4 205
91 9 <2.0 26 6.70 22 .. 1 217

64 10 <2.0 36 6.01 30.1 176
132 6 <2.0 -20 6.40 21.0 178
III 8 NA -250 6.71 25.4 415
86 3 <2.0 -149 6.68 20.8 367
182 10 <2.0 -75 6.60 19.9 494
124 7 <2.0 -106 6.41 26.5 464 .
252 8 <2.0 -87 6.73 21.0 417
16 70 NA -92 6.86 22.5 338
57 15 <2.0 91 6.64 20.3 281
76 18 <2.0 106 6.49 21.5 378
68 20 <2.0 45 6.37 24.8 319
128 20 <2.0 124 6.56 20.6 304
88 13 NA 253 6.66 22.5 364
118 6 <2.0 87 6.26 19.3 230
153 9 <2.0 8 6.75 23.0 304
104 12 <2.0 62 6.08 27.4 265
334 9 <2.0 78 6.33 21.0 256
94 7 NA -158 6.45 23.6 235
71 NA <2.0 89 6.53 16.4 168
149 17 <2.0 I 6.67 22.8 240
68 7 <2.0 10 6.25 '28.4 216

268 6 <2.0 -130 6.82 20.7 269
170 3 <2.0 -299 6.67 25.4 508
136 NA <2.0 -116 6.77 24.2 568
280 2 <2.0 -59 6.86 21.3 563
102 5 <2.0 -112 6.52 26.8 524
365 4 <2.0 -91 6.75 .21.3 482
54 16 <2.0 -275 6.86 24.9 334
60 29 <2.0 32 6.70 2l.l 345
67 32 <2.0 -10 7.01 23.3 429
58 26 <2.0 60 6.59 25.7 385
185 23 <2.0 74 6.80 20.8 330
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TABLE 4.7 (Continued)
SUMMARY OF GROUNDWATER GEOCHEMICAL DATA

NSA MID-SOUTH SITE N-6
MILLINGTON, TENNESSEE

Total Dissolved Nitrate + Ferrous Hydrogen Total Carbon Redox Specific

Sample Sample Methane Ethane Ethene TOC bl Inorganic Carbon Oxygen Nitrite Iron Manganese Sulfate Sulfide Alkalinity Dioxide Chloride Bromide Potential pH Temperature Conductivity

Location Date (llg/L)"/. (llg/L) (flg/L) (mg/L) cJ (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mV)dI (SU)eJ ("qU (lis/em) gI

iI J indicates that the analyte was detected at a concentration above the method detection limit but below the reporting limit resulting in an estimated value.

jl <20 indicates that the analyte was not detected above the referenced method detection limit.

-359 6.99. 26;0 314
-268 6.49 24.3 227
-272 6.38 23.6 358
47 5.43 23.6 1,570

-144 6.55 23.0 252

55 5.17 17.1- 1,268

66 5.30 14.9 1,240
-265 6.75 22.0 263
-167 6.37 24.2 205
129 NA 19.3 3

-186 6.61 24.0 481
6 5.58 19.0 2,650

-195 6.95 23.2 248

PES-MW8S

PES-MW8D

007G15UF

007G15LF

•
INJECTION WELLS
PES-INJIS
PES-INJlD
PES-INJ2S

PES-INJ2D

PES-INBS
PES-INBD

PES-INJ4S

PES-INJ4D

aI IIgIL = micrograms per liter.

bl TOC = total organic carbon.

cJ mg/L = milligrams per liter.

dI mV = millivolts.

,I SU = pH standard units.

•

2-Aug-00 14 2.29 1.47 <5.0 NA 0.5 2.00 2.01 0.2

8-Nov-00 67 1.00 2.40 3.4 NA 0.2 0.210 4.52 0.7

7-Feb-Ol 100 0.320 0.790 7.9 NA 0.4 <0.050 3.72 0.0

7-Aug-Ol 110 0.140 0.540 <5.0 NA 0.7 0.064 2.40 NA

29-Jan-02 84 0.080 0.260 2.3J NA 1.1 0.150 1.60 0.1

2-Aug-00 3.1 1.00 0.402 <5.0 NA 2.2 3.00 1.53 1.9
J8-Nov-00 8.2 1.10 1.40 <2.0 NA 0.7 0.320 2.38 0.7
7-Feb-Ol 11 0.350 0.860 <2.0 NA 0.3 1.80 0.20 0.2
7-Aug-Ol 12 0.130 1.10 <5.0 NA 0.8 2.40 0.03 NA

29-Jan-02 7.6 0.038 0.083 2.4J NA l.l 5.60 0.26 0.0

25-Jul-00 40 0.028 0.097 NA NA 0.4 0.047J <0.01 0.1
8-Nov-00 32 0.340 0.400 NA NA 0.3 0.018J 0.09 0.2
6-Feb-Ol 41 0.220 . 0.094 NA NA 0.6 0.069 0.13 <0.1

7-Aug-Ol 18 0.130 0.079 NA NA 1.4 0.810 <0.01 NA
29-Jan-02 14 0.042 0.039 NA 730 0.9 0.39 <0.01 0.1
25-Jul-00 13 5.72 5.62 NA NA 0.7 1.20 <0.01 <0.1
8-Nov-00 0.7 0.150 0.220 NA NA 0.8 0.120 0.13 0.0
6-Feb-Ol 32 ._ 0.940 0.240 NA NA 0.8 1.90 0.85 <0.1

7-Aug-Ol 4.1 0.094 0.040 NA NA l.l 0.85 <0.01 <0.1
29-Jan-02 6.9 0.034 0.029 NA NA 1.6 1.30 0.75 <0. I

5-Aug-00 ·46 18.1 10.0 <5.0 NA 0.2 0.260 3.34 8.0
5-Aug-00 30 5.78 2.35 <5.0 NA 0.4 0.180 2.96 4.4

5-Aug-00 85 5.21 2.91 <5.0 NA 0.3 0.051 2.94 1.3
31-Jan-02 2,800 0.320 1.100 1,600 770 5.1 0.060 >99 3.7
5-Aug-00 19 3.70 2.13 <5.0 NA 0.6 0.800 3.50 1.4
I1-Nov-00 NA NA NA NA NA 1.0 NA NA NA
31-Jan-02 4,000 0.540 1.90 1,200 780 6.1 0.060 60.9 6.9
5-Aug-00 18 5.06 3.02 <5.0 NA 0.6 0.360 1.41 4.3

5-Aug-00 11 2.46 1.41 <5.0 NA l.l 0.180 2.83 2.3
9-Feb-Ol 6,200 1.60 1.70 1,200 NA 1.5 0.250 >3 NA
6-Aug-00 108 2.64 1.54 <5.0 NA 0.3 0.090 1.36 2.1
31-Jan-02 2,500 0.470 2.80 2,400 NA 4.6 0.050J >99 3.8
6-Aug-00 7.6 2.09 1.09 <5.0 NA 0.9 0.087 0.47 2.4

fI °c = degrees Centigrade.

gI lis/em =microsiemens per centimeter.

hi NA =Not analyzed.

21
<I
<1

29
26
<1

23

4

<1

2
<I

1
<I
<1
<1
<I

I
<1
<1

6

<1
<I
<1
<1

1

NA
<1
<1
<1
NA
19
<1

0.10

0.06
0.10

0.03
0.16
0.15

0.20
0.03

<0.01
0.16
0.04

<0.01
0.09

<0.01
0.03

<0.01
0.06

<0.01
<0.01
0.15

0.02
0.04
0.02
0.03
0.04
NA
0.03
0.09
0.06
NA

0.07
0.29
0.02

202
204

317
151
293
127
150
141
156
131
171
183
200
197
160
122
140
116
126
153

129
101
150
246
101
NA
63
110
88

NA
237
314

110

73

74
114
112

129
58
142

62
72
117
140
162
250
118
290
74
57
66
70
171

89
90
154
700
97

NA
317
70
110
NA
126
500

50

21

6
2
5

3
20
34

27
23
25

9
8

NA
10
6
5

41
6
3
4

13
4

7

18

10
NA
24
NR
6

NA

3
15
5

NA
<2.0
<2.0
<2.0
<2.0

NA
<2.0
<2.0
<2.0
<2.0
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

.NA
NA
<2.0
NA
<2.0

NA
<2.0
<2.0
<2.0
18.0
NA

NA
NA

-323

-69

-52
-112

-83
-178
-44

67
-1

65
40
123

96
102
122
186
157
80
93
102

6.96 .

6.77

6.86
6.71
7.02
6.87
6.66
6.95

6.54
6.72

6.25
6.11
5.79
6.11
6.34
6.48
7.37
6.58
6.27
6.59

24.4

21.6

21.1
27.8

21.0
25.5

21.9
21.5
25.9
20.6
28.7
21.1
22.0
27.0
21.3
21.0

. 21.8

19.5
23.4
20.3

505
411

549
493

479
333

375
400

360
315
412
304
340
327
292
279
234
254
228
216
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Elevated concentrations of bromide (greater than a detection limit of 2 mg/L) have not

been detected at any downgradient monitoring well location during process monitoring

sample analysis. Bromide was detected in only one injection well at a concentration of

18 mg/L at PES-INBD in February 2001. Only 100 gallons of water push with a

bromide concentration of approximately 100 mg/L was injected into each injection well.

Because bromide has not been detected downgradient from the injection wells, it does not

appear the water push has migrated as a plug a measurable distance downgradient.,

4.5.2 Biomass and Volatile Fatty Acids

A total of 13 samples (induding one duplicate) were collected from 12 locations

during the January 2002 process monitoring event and sent to Microbial Insights, Inc. for

analyses of biomass (by PLFA analysis) and VFAs. The results of these analyses are

summarized on Table 4.8, and the analytical report is included in Appendix A.

Biomass is estimated as the total amount of PLFA content and provides a quantitative

measure of the viable microbial biomass present. Elevated concentrations of biomass are

an indi~ator of enhanced microbial activity. Biomass estimates were elevated in injection

wells PES-INJ2s, PES-INJ2D, and PES-INJ4S, and in monitoring wells PES-MW2S,

PES-MW2D, and PES-MW3D. The magnitude of the biomass estimates in these wells

were 1 to 2 orders of magnitude greater than background wells 007G15UF and

007G15LF, indicating that microbial activity has been stimulated in the immediate

vicinity of the vegetable oil injection locations.

VFAs (or metabolic acids) are microbial degradation byproducts and are also a

quantitative indicator of microbial activity. Furthermore, these primary degradation

products are further utilized as fermentation products, which can produce hydrogen for

potential reductive dechlorination. VFA analyses indicate that the primary metabolic

byproducts of the degradation of soybean oil in injection wells PES-INJ2S, PES-INJ2D,

and PES-INJ4S is acetic, propionic; and butyric acids. Lower levels of these acids were

measured in monitoring wells PES-MW2S, PES-MW2D, and PES-MW3D. These wells

correspond to those locations exhibiting elevated biomass estimates.
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TABLE 4.8
BIOMASS AND VOLATILE FATTY ACIDS IN GROUNDWATER

NSA MID-SOUTH SITE N-6
MILLINGTON, TENNESSEE

Total Bacterial Eukaryotic Metabolic Acids

Sample Sample Biomass Biomass Biomass Pyruvic Lactic Formic Acetic Proprionic Butyric

Location Date (pmoles PLFAlml)"' (pmoles PLFA/ml) (pmoles PLFAlml) (mg/L)bl (mglL) (mglL) (mglL) (mg/L) (mglL)

MONITORING WELLS

PES-MWIS 29-Jan-02 9 8 1 <4 c1 < 1 < 1 <I < I < I

PES-MW2S 30-Jan-02 161 154 7* <4 < 1 < 1 10 17 < 1

PES-MW2D 30-Jan-02 51 51 0 <4 < 1 <1 10 10 < 1

PES-MW3S 30-Jan-02 2 2 0 <4 < 1 < 1 . < 1 < 1 < 1

PES-MW3S (Dup) 30-Jan-02 3 2 I <4 2 < 1 I < I < I

PES-MW3D 30-Jan-02 65 64 1 <4 < 1 < 1 140 290 20

PES-MW4S 30-Jan-02 7 7 0 <4 < 1 < 1 <1 < I < I
PES-MW7S 29-Jan-02 2 2 0 '" <4 < 1 < I < 1 < I < I
007GI5UF 29-Jan-02 2 2 0 <4 <1 < I < I < I < I
007GI5LF 29-Jan-02 3 3 0 <4 < I < I <I < 1 <I
INJECTION WELLS
PES-INJ2S 31-Jan-02 199 94 105* <4 < I < 1 163 586 305
PES-INJ2D 31-Jan-02 101 41 60* <40 < 10 < 10 157 523 200
PES-INJ4S 31-Jan-02 163 67 96* <40 < 10 < 10 239 845 713
* indicates that the results are effected by residual fatty acids found in vegetable oil.

aI pmoles PLFAlml =picomoles of phospholopid fatty acid per milliliter of sample.

bl mg/L = milligrams per liter.

cI "<" indicates that the analyte was below the limit of quantitation.
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Based on biomass estimates and VFA measurements, the influence of the vegetable oil

injection appears to be limited to the injection wells and monitoring wells PES-MW2S,

PES-MW2D, and PES-MW3D. The remainder of the wells sampled for VFA analysis do

not contain significant quantities of metabolic acids or biomass. Therefore, these other

location may not exhibit reductive dechlorination of CAHs due to the relative absence of

microbial activity.

4.5.3 Microbial Community Characterization Results

The microbial communities in groundwater from three injection wells (pES-INJ2S,

PES-INJ2D, and PES-INJ4S) and nine monitoring wells (PES-MWI S, PES-MW2S,

PES-MW2D, PES-MW3S, PES-MW3D, PES-MW4S, PES-MW7S, 007GL15UF, and

007GL15LF) were characterized by PLFA analysis. In addition, bacterial profiles were

obtained for wells PES-INJ2D, PES-MW3S, and PES-MW2D using DGGE analysis.

The following discussion is paraphrased in part from a laboratory report prepared by

Microbial Insights, Inc. for samples collected from Site N-6. This laboratory report is

included in Appendix A.

All samples analyzed for PLFA content contained viable microbial biomass ranging

from 10,000 to 1,000,000 cells per milliliter (cells/mL) of water (Appendix A). As

discussed in Section 4.5.2, PLFA results indicate that viable biomass concentrations in all

three injection wells, as· well as monitoring wells PES-MW2S, PES-MW2D, and PES­

MW3D, were one to two orders of magnitude higher than biomass concentrations

measured in the remaining six monitoring wells. This indicates that microbial

populations have been enhanced by the addition of vegetable oil only as far from the

injection area as PES-MW2S in the upper fluvial deposits and PES-MW3D in the lower

fluvial deposits.

Bacterial profiles provided by the DGGE analysis indicate m~derate to highly diverse

bacterial communities in wells PES-INJ2D, PES-MW3S, and PES-MW2D. This

indicates that microbial population development has been stimulated at these locations by

addition of vegetable oil. The bacterial profiles in each of the three wells showed little

4-45
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similarity in deoxyribonucleic acid (DNA) banding patterns suggesting that bacterial

populations are widely divergent.between monitoring locations.

DGGE analysis of one sample collected from PES-MW3S indicates that the microbial

population in groundwater at this location is dominated by five bacterial strains. The

first, and most prominent microorganism, is loosely associated with the genus

Desulfurella. Members of the genus Desulfurella are sulfate-reducing bacteria, which are

moderately anaerobic bacteria and that use acetate as their primary electron donor. The

second most prominent microorganism is loosely associated with the genus Bacteriodes,

which have recently been identified as organic pollutant degraders (Microbial Insights,

Appendix A).

A microorganism loosely related to genus Geobacter represents the third most

prominent microorganism at PES-MW3S. Members of the genus Geobacter are

anaerobic, iron-reducing, gram-negative bacteria. Various studies have shown_ IDat

bacteria in this genus can remove aromatic hydrocarbons, oxidize organic contaminants,

and reduce metals (Microbial Insights, Appendix A). Members of the genus Geobacter ­

use a variety of electron donors including hydrogen, formate, acetate, pyruvate, succinate,

fumarate, and ethanol.

The fourth most prominent microorganism IS loosely associated with the genus

Azoarcus. Some members of genus Azoarcus are capable of denitrification and are

particularly well known for being able to degrade aromatic compounds (Microbial

Insights, Appendix A)..Microorganisms loosely associated with genus Clostridium make

up the fifth most prevalent bacterial strain detected at PES-MW3S. Members of the

genus Clostridium can be found in anaerobic environments and are commonly found in

soils, sewage, marine sediments, and decaying vegetation. There have been some recent

publications suggesting the involvement of Clostridium bifermentans in the

dechlorination of PCE. However, Middeldorp et al. (1999) listed several members of

Clostridium that were unable to dechlorinate PCE.
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The two most prominent microorganisms in PES-MW2D are closely related to sulfate­

reducing bacteria Desuljobulbus.and ammonia-oxidizing bacteria Nitrosomonas. The

only prominent microorganism present in groundwater at PES-INJ2D are bacteria

associated with the genus Clostridium discussed above.

DNA-based analysis techniques were used to analyze groundwater samples collected

from wells PES-MW3S, PES-MW2D, and PES-INJ2D to detect the presence of the

microorganism Dehalococcoides Ethenogenes, which is known to degrade PCE.

Dehalococcoides Ethenogenes was detected in PES-MW3S at a concentration above the

MDL of 1,000 cells/mL of water.

In summary, bacterial populations at locations PES-MW3S, PES-MW2D, and PES­

INJ2D are highly variable. The primary microorganisms present are typically iron- or

sulfate-reducing bacteria. Note that the presence of methanogens are not measured in

PLFA analyses. As discussed previously, monitoring location PES-MW3S initially

exhibited some evidence of reductive dechlorination, but recent data suggest that this

location has been relatively unaffected by the vegetable oil injection (relatively low TOC,

biomass, and VFA levels). However, samples from PES-MW3S do indicate the presence

of Dehalococcoides Ethenogenes, which is known to degrade chlorinated ethenes to

completion.

Locations PES-MW2D and PES-INJ2D have been impacted by vegetable oil injection
I

and a substantial decrease in TCE concentrations has occurred at these two locations.

While it is not readily apparent whether the reduction. in concentration at location PES­

INJ2D is due to partitioning or to reductive dechlorination, concentration and molar

concentration trends at location PES-MW2D indicate that reductive dechlorination has

been stimulated. Thus, the addition of vegetable oil appears to be stimulating the growth

of microorganisms (possibly Clostridium or Dehalococcoides Ethenogenes) that are

capable of reductive dechlorination of CAHs at the site.
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4.6 GEOCHEMICAL RESULTS

Biodegradation causes measurable changes in groundwater geochemistry that can be

used to evaluate the effectiveness of vegetable oil in stimulating biodegradation. For

reductive dechlorination to be an efficient process, the groundwater typically must be

sulfate-reducing or methanogenic. Thus, groundwater in which reductive dechlorination

is occurring should have the following geochemical signature:

• Depleted concentrations of DO, nitrate, and sulfate;

• Elevated concentrations of Fe(II), Mn(II), methane, ethene, ethane, hydrogen,

chloride, and alkalinity; and

• Reduced ORP.

The geochemistry of groundwater in the vicinity of the field test (Table 4.7) has

changed significantly following injection of the vegetable oil. The following seG.ti9ns

describe these changes and how the site geochemical conditions relate to potential

biodegradation of CAHs.

4.6.1 Alternate Electron Acceptors and Metabolic Byproducts

Biodegradation of organic compoUnds, whether natural or anthropogenic, brings about

measurable changes in the chemistry of groundwater in the affected area. Concentrations

of compounds used as electron acceptors (e.g., DO, nitrate, and sulfate) are depleted, and

byproducts of electron acceptor reduction (e.g., ferrous iron and methane) are enhanced.

By measuring these changes, it is possible to evaluate through secondary lines of

evidence what biological processes have been induced or enhanced by substrate addition.

Results of alternate electron acceptor and metabolic byproduct analyses for Site N-6 are

presented in Table 4.7. The following paragraphs discuss those parameters most useful in

evaluating site biodegradation processes.
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4.6.1.1 Dissolved Oxygen

Figure 4.13 shows concentrations of DO for the upper and lower fluvial deposits over

time. DO concentrations decreased substantially within the upper fluvial deposits after

injection. Decreases in DO within the vicinity of the injection wells were anticipated due

to the electron acceptor demand imposed by the addition of vegetable oil. Decreases in

the concentration of DO at locations more distant from the injection wells (e.g., PES­

MWI Sand PES-MW8S) may be due in part to displacement by groundwater with lower

initial DO concentrations from the injection source area. Overall, DO concentrations in

the upper fluvial deposits have increased slightly over the past three sampling events.

With the exception of PES-MW1S, concentrations of DO in the upper fluvial deposits

have remained less than 1.5 mgIL.

DO concentrations in the lower fluvial deposits aquifer were generally less than 2.0

mg/L prior to injection, and have remained .relatively stable (Table 4.7 and Figure 4.13).

Monitoring locations exhibiting some indications of reductive dechlorination, PES-'

MW2D, PES-MW3D, and PES-MW6D, had concentrations of DO less than 0.7 mg/L in

January 2002.

Concentrations of· DO have generally remained above 0.4 mg/L to 0.5 mgIL

throughout the test area. While these conditions may be sufficient to support reductive

dechlorination, it was anticipated that the vegetable oil injection would exert an electron

. acceptor demand sufficient to lower concentrations of DO in the treatment zone to less

than 0.5 mg/L.. These DO measurements suggest that an influx of relatively oxygenated

groundwater may be occurring in the treatment zone. Sources of recharge may include

groundwater from upgradient flow or recharge through leakage of surface water from the

storm water drain that runs through the site (Figure 1.2).

4.6.1.2 Nitrate and Nitrite

After DO has been depleted in the microbiological treatment zone, nitrate may be used .

as an electron acceptor for anaerobic biodegradation via denitrification. Nitrate

concentrations below background in areas with high organic carbon concentrations and
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FIGURE 4.13A
CONCENTRATIONS OF DISSOLVED OXYGEN IN

UPPER FLUVIAL DEPOSITS OVER TIME
NSA MIDSOUTH SITE N-6
MlLLlNGTON TENNESEE
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FIGURE 4.13B
CONCENTRATIONS OF DISSOLVED OXYGEN IN

LOWER FLUVIAL DEPOSITS OVER TIME
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low DO are indicative of denitrification. The oxidation of organic carbon via the process

of denitrification (using nitrate as an electron acceptor) yields a relatively large amount of

free energy to microbial populations. Because nitrate may compete with CAHs as an

alternate electron acceptor, nitrate concentrations less than 1.0 mg/L are desired for

significant reductive dechlorination to occur (USEPA, 1998).

Groundwater samples were collected from all of the newly installed monitoring wells

and from existing monitoring wells 007GL15UF and 007GL15LF during all sampling

events and analyzed by Microseeps, Inc. for nitrate plus nitrite (as nitrogen [N]) via

USEPA Method E300.1. Because concentrations of nitrate are usually much greater than

concentrations of nitrite in groundwater systems, the measure of nitrogen is a good

approximation of the measure of nitrate present. Baseline concentrations using this

method were less than or equal to 1.0 mg/L with the exception of samples collected from

monitoring locations PES-MW5D, PES-MW7D, PES-MW8S, PES-MW8D, and

007GL15LF. The maximum baseline concentration of nitrate + nitrite was 3.0 mglb- at

location PES-MW8D.

With one exception,. nitrate + nitrite concentrations decreased slightly or remained

relatively constant during process monitoring, with concentrations remaining less than

3.0 mg/L. The only exception was at monitoring location PES-MW8D, where the

concentration of nitrate + nitrite was 5.6 mg/L in January 2002, relative to a baseline

concentration of 3.0 mg/L in August 2000. However, within the treatment zone nitrate +

nitrite concentrations are generally less than 1.0 mg/L, indicating that nitrate reduction is

a relatively minor oxidation-reduction process at the site and should not exert an'

excessive electron acceptor demand.

4.6.1.3 Ferrous Iron

The reduction of ferric iron [Fe(III)] has been shown to be a major metabolic pathway

for some micro-organisms (Lovley and Phillips, 1988; Chapelle, 1993). Reduction of

ferric iron produces ferrous iron [Fe(II)], which is soluble in natural groundwater systems
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and can be readily measured in the field. Concentrations of Fe(II) measured III

groundwater samples are summarized in Table 4.7.

Concentrations of Fe(Il) over time for the upper and lower fluvial aquifer zone

monitoring locations are shown on Figure 4.14. In the upper fluvial deposits, Fe(lI)

concentrations increased sharply immediately after injection at locations PES-MW3S,

PES-MW4S, and PES-MW5S. Lesser increases were observed at most of the other

monitoring locations. Subsequent to the first process monitoring event, concentrations of

Fe(II) began to decrease, except for locations PES-MWI Sand PES-MW3S, which

continued to increase. After February 2001, concentrations of Fe(lI) began to decrease at

PES-MW3S as well. The increase in Fe(II) concentrations immediately after oil injection

indicates that iron-reduction was stimulated in the upper fluvial aquifer zone by the

vegetable oil injection. The relatively gradual decline in Fe(II) concentrations during the

past three performance monitoring events indicates that Fe(III) reduction is becoming a

less prevalent oxidation-reduction reaction, either due to depletion of bioavailable ieeR-or

due to changes in groundwater reducing conditions that inhibit iron-reduction.

In the lower fluvial aquifer zone, a more gradual increase in Fe(II) concentrations was

observed during performance monitoring sampling events for well locations PES-MW2D

and PES-MW3D, PES-MW4D, and PES-MW6D. Concentrations of Fe(II) did increase

for the first monitoring event at PES-MWID, but have subsequently declined to less than

baseline levels. Monitoring locations PES-MW2D, PES-MW3D, and PES-MW6D show

recent evidence of reductive dechlorination. Therefore, the increase in Fe(II)

concentrations at these locations suggests a possible correlation to stimulation of

reductive dechlorination in the lower fluvial aquifer zone.

4.6.1.4 Sulfate

Sulfate also may be used as an electron acceptor (sulfate reduction) during microbial

degradation of an organic substrate under anaerobic conditions (Grbic-Galic, 1990).

Sulfate concentrations were measured in groundwater samples collected during baseline

sampling and during each of the performance monitoring sampling events (Table 4.7).
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FIGURE 4.14A
CONCENTRATIONS OF FERROUS IRON IN

UPPER FLUVIAL DEPOSITS OVER TIME
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Sulfate concentrations measured during baseline sampling were generally less than 5

mgfL with the exception of samples collected from monitoring locations PES-MW8S (21

mg/L), and PES -INJ4S (19 mgfL).

With a few exceptions, sulfate concentrations detected in samples collected during

performance monitoring sampling events remained less than 5 mgfL. The highest sulfate

concentration detected during post-injection monitoring was 29 mg/L at upgradient

location PES-MWI S in August 2001 (Table 4.7).

The overall low concentrations of sulfate detected during baseline and performance

monitoring indicates that sulfate reduction is a relatively minor oxidation-reduction

process at the site and should not exert an excessive electron acceptor demand with

respect to CAHs.

4.6.1.5 Methane, Ethane, and Ethene in Groundwater

Although anaerobic degradation of CAHs may occur under nitrate-, iron- and suffite':

reducing conditions (Vogel et al., 1987; Chapelle, 1993), the most rapid reductive

dechlorination rates occur under methanogenic conditions (Bouwer, 1994).. However,

methanogenic organisms are known to compete with dechlorinating organisms for

hydrogen (electron donor) produced by fermentation of organic substrate. Strongly

elevated methane concentrations may be an indication that the majority of the organic

substrate is being used to support methanogenesis, at the expense of dechlorination

reactions.

Methane concentrations over time for upper and lower fluvial aquifer zone monitoring

well locations are shown on Figure 4.15. Methane concentrations have increased

significantly at well locations PES-MW2S, PES-MW2D, PES-MW3S, PES-MW3D, and

PES-MW6D. Methane concentrations have increased from less than 100 IlgfL prior to

injection to a maximum of 1,900 Ilg/L at PES-MW3S and 13,000 at PES-MW3D in

January 2002.
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FIGURE 4.15A
CONCENTRAT10NS OF METHANE IN

UPPER FLUVIAL DEPOSITS OVER TIME
NSA MIDSOUTH SITE N-6
MILLINGTON TENNESEE
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Methane concentrations in monitoring well PES-MWI S also increased substantially

shortly after injection, but have been decreasing since the February 2001 process

monitoring event. This temporary increase in methane concentrations at PES-MWIS is

likely related to a temporary reversal in groundwater gradient observed shortly after

injection (Section 4.2). With the exception of monitoring wells PES-MWI S and PES­

MW6D, the increase in methane concentrations observed at the locations listed above are

limited to an area in the immediate vicinity of the injection area. The increase at location

PES-MW6D is less pronounced and only occurred during the last monitoring event,

indicating that the area ofmethanogenic activity is spreading in a downgradient direction.

Ethene and ethane are end products of reductive dechlorination. An increase in ethene

and ethane concentration is a strong indication that complete degradation of chlorinated

ethenes has occurred.. Ethene concentrations over time for upper and lower fluvial

aquifer zone monitoring well locations are shown on Figure 4.16. Initially, ethene

concentrations increased from August 2000 to November 2000 at monitoring wells PES-.

MW1S, PES-MW2D, PES-MW3S, PES-MW3D, PES-MW5S, and PES-MW7S.

However, ethene concentrations decreased in all monitoring wells and injection wells

from November 2000 to January 2002. Because VC has not been detected at the site, it is

not readily apparent that the initial increase in ethene concentration was a result of

reductive dechlorination. Since the November 2000 sampling event, ethene

concentrations have generally declined to below pre-injection concentrations. This

indicates that complete dechlorination of CAHs to ethene is not occurring.

The observed long-term decreasing trends in ethene concentration coupled with the

observed increasing trends in methane concentration further indicate that the injection of

vegetable oil preferentially stimulated methanogenic biodegradation processes rather than

reductive dechlorination processes at Site N-6.

4.6.2 ORP as an Indicator of Redox Processes

Redox potential, or ORP, is a fairly quantitative measure of the relative tendency of a

solution to accept or transfer electrons. The redox potential of a groundwater system
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FIGURE 4.16A
CONCENTRATIONS OF ETHENE IN

UPPERFLUVIAL DEPOSITS OVER TIME
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depends on which electron acceptors are being reduced by microbes during oxidation of

organic compounds. In general, reactions yielding more energy tend to take precedence

over processes that yield less energy (Stumm and Morgan, 1981; Godsey, 1994; Reinhard

et al., 1984). Oxygen reduction would be expected in an aerobic environment with

microorganisms capable of aerobic respiration, because oxygen reduction yields

significant energy (Bouwer, 1992; Chapelle, 1993). However, once the available DO is

depleted and anaerobic conditions dominate the interior regions of a contaminant plume,

anaerobic microorganisms can utilize other electron acceptors in the following order of

preference: nitrate (denitrification), manganese (manganese reduction), ferric iron (iron

reduction), sulfate (sulfate reduction), and finally carbon dioxide (methanogenesis). Each

successive redox reaction provides less energy to the system, and each step down in

redox energy yield is paralleled by an ecological succession of microorganisms capable

of facilitating the pertinent redox reactions.

ORP values measured during baseline and performance monitoring sampling _are.

presented in Table 4.7, and ORP values over time for upper and lower fluvial aquifer

zone monitoring well locations are presented on Figure 4.17. Baseline ORP values

exhibited a wide range of reducing conditions with baseline values ranging from a high of

+253 millivolts (mV) to a low of -359 mY. In general, these values indicate reducing

conditions ranging from aerobic oxidation to methanogenesis (USEPA, 1998). ORP

values varied substantially even within the treatment zone. For example, the ORP value

at PES-MW3S was +194 mY, while ORP at PES-MW2S was -322 mY. This suggests a

high degree of heterogeneity in the natural reducing conditions present at the site prior to

injection, with both aerobic and anaerobic conditions present.

After injection, ORP values tended to stabilize within a range from +150 to -150 mY,

indicating reducing conditions typically are within the nitrate-reduction to sulfate­

reduction range. Methane data indicate that, even at locations with ORP values ranging

down to only -150 mV, methanogenesis is occurring at select locations. It is notable that

the three locations in the lower fluvial deposits with the lowest ORP values
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FIGURE 4.17A
OXIDATIONfREDUCTION POTENTIAL IN
UPPER FLUVIAL DEPOSITS OVER TIME
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(PES-MW2D, PES-MW3D, and PES-MW6D) exhibit some evidence of dechlorination

ofTCE to cis-l,2-DCE.

However, the continued variation in the ORP values for both the upper and lower

fluvial zones suggests that the impact of the vegetable oil injection is not uniform or

widespread, and that the degree of heterogeneity in the reducing conditions present at the

site remains relatively high.

4.6.3 Additional Geochemical Indicators

Other geochemical data collected for this evaluation can be used to further interpret

and support the contaminant, electron donor, electron acceptor, and byproduct data

previously discussed. These parameters provide additional qualitative indications of what

processes may be operating at the site.

4.6.3.1 Chloride as an Indicator of Reductive Dechlorination

Chloride ions are removed from chlorinated solvents and enter solution diInng

biodegradation, whether via reductive dechlorination or aerobic oxidation. Therefore,

chloride concentrations in groundwater should increase above baseline levels in. areas

where reductive dechlorination is being stimulated.

Chloride concentrations are presented in Table 4.7, presents the concentration of

chloride over time in shallow and deep monitoring wells. With the exception of PES­

MWI S, chloride concentrations in the upper fluvial deposits remained relatively stable

over time, with chloride concentrations remaining below 20 mgIL. The chloride

concentration at PES-MWIS increased from a baseline concentration of 5 mg/L to a

maximum of 87 mgIL in January 2002. The cause of this increase is not readily apparent,

as changes in contaminant and geochemical concentrations indicative of biodegradation

have become less pronounced at this location over time.

With few exceptions, chloride concentrations in the lower fluvial deposits (Figure

4.18) also remained relatively stable at concentrations less than 30 mg/L. Initially, the

baseline chloride concentration at location PES-5MWD was elevated at a concentration
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FIGURE 4.18A
CONCENTRATIONS OF CHLORIDE IN

UPPER FLUVIAL DEPOSITS OVER TIME
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of 70 mg/L, but decreased to less than 20 mg/L during process monitoring. Overall,

chloride concentrations do not suggest that reductive decWorination of CAHs is occurring

to a significant degree at the site.

4.6.3.2 Carbon Dioxide and Alkalinity

Carbon dioxide is produced during the biodegradation of organic carbon compounds.

In aquifers that have carbonate minerals as part of the matrix, carbon dioxide forms

carbonic acid, which dissolves these minerals, increasing the alkalinity of the

groundwater. An increase in carbon dioxide and alkalinity (measured as calcium

carbonate [CaC03]) in the treatment zone can be used to infer that organic carbon (i.e.,

vegetable oil), and possibly less-cWorinated solvents, have been destroyed through

aerobic and anaerobic microbial respiration. Alkalinity also is a measure of the ability of

groundwater to buffer changes in pH. Because microbial degradation produces metabolic

acids, the ability of the groundwater system to buffer these acids IS beneficial to

maintaining pH within the optimal range for halorespirating organisms.

Total alkalinity and carbon dioxide concentrations over time for upper and lower

fluvial aquifer zone monitoring well locations are shown on Figures 4.19 and 4.20,

respectively. In general, an increase in alkalinity was observed for the time period from

July/August 2000 (pre-injection) until February 2001. In the upper fluvial deposits,

alkalinity remained variable, ranging from 129 mg/L at PES-MW4S to 307 mg/L at PES­

MW7S in January 2002. A slight increase was also observed from February 2001 to

January 2002 for a few of the lower fluvial deposit wells (PES-MW3D and PES-MW4D).

These data suggest that some biodegradation of organic compounds has occurred, but that

is not uniform or widespread.

Carbon dioxide measurements also showed an overall increase from baseline

measurements, ranging from 82 mg/L at PES-MWID to 458 mg/L at PES-MW3D in

January 2002. Carbon dioxide measurements appear to be higher in the winter months

when groundwater temperatures are lower, and lower in the summer months when

groundwater temperatures are higher. While there may be a seasonal effect on carbon
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FIGURE 4.19A
CONCENTRATIONS OF TOTAL ALKALINITY IN

UPPER FLUVIAL DEPOSITS OVER TIME
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FIGURE 4.19B
CONCENTRATIONS OF TOTAL ALKALINITY IN

LOWER FLUVIAL DEPOSITS OVER TIME
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FIGURE 4.20A
CONCENTRATIONS OF CARBON DIOXIDE IN

UPPER FLUVIAL DEPOSITS OVER TIME
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FIGURE 4.20B
CONCENTRATIONS OF CARBON DIOXIDE IN

LOWER FLUVIAL DEPOSITS OVER TIME
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dioxide concentrations, the overall increase suggest that biodegradation has been

stimulated in certain portions of the treatment area.

4.7 SUMMARY OF ENHANCED BIODEGRADATION

Changes in groundwater parameters indicate that the groundwater reducing

environment has been changed by the addition of vegetable oil. However, consistent and

long-term reductive dechlorination of chlorinated ethenes has not been demonstrated

during the 18-month process monitoring period. Rather, it appears that only within the

past two process monitoring events (August 2001 and January 2002) that reductive

dechlorination of TCE to cis-1,2-DCE is occurring at well locations PES-MW2S, PES­

MW2D, PES-MW3D, and PES-MW6D. There is currently no evidence of further

reductive dechlorination to VC and ethene.

To evaluate what conditions may stimulate reductive dechlorination of CAHs at Site

N-6, Table 4.9 presents select analytical, microbial, and geochemical parameters for

monitoring locations where these three types of data were collected or where evidence of

reductive dechlorination has occurred. Well locations where recent evidence of reductive

dechlorination of TCE to cis-1,2-DCE has occurred (PES-MW2S, PES-MW2D, PES­

MW3D, and PES-MW6D) exhibit the following characteristics:

•

•

•

•

•

Toe equal to or greater than approximately 10 mgIL.

Measurable quantities of VFAs equal to or greater than 20 mgIL (VFAs were not

analyzed for PES-MW6D).

ORP less than -60 mY.

Ferrous iron concentration greater than 4 mgIL, sulfate concentration less than 1

mg/L, and methane concentration greater than 0.5 mgIL.

Total biomass greater than approximately 50 pmoles PLFA/mL.
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TABLE 4.9
SUMMARY OF ENHANCED BIOREMEDIATION POTENTIAL

NSA MID-80UTH SITE N-6
MILLINGTON, TENNESSEE

Organic Carbon Metabolic Fatty Acids Geochemical Parameters Dissolved Gases Microbial Characterization

Total Ferrous Total Indication of Presence

Sample Sample TpC VFAs Acetic Proprionic Butyric ORP Iron Sulfate Methane Ethane Ethene Biomass Dehalocoides of Evidence of

Location Date (mgIL)"1 (mg/L) (mgIL) (mgIL) (mgIL) (mV) (mgIL) (mgIL) (mgIL) (J.lg/L)bI (J.lgIL) (pmoles PLFAlml)c1 Ethenogenes Clostrium Dechlorination

MONITORING WELLS

PES-MWIS 29-1an-02 2.7fl NDei < Iff < I < I -47 12 27 0.46 1.9 1.2 9 NA NA inconsistent

PES-MW2S 30-1an-02 13 27 10 17 < 1 -67 4.5 <1 0.57 0.16 0.36 161 NA NA TCEto DCE

PES-MW2D 30-1an-02 600 20 10 10 < I -91 6.9 <1 2.5 0.046 0.15 51 negative (-) no TCEto DCE

PES-MW3S 30-1an-02 2.81 ND < 1 < 1 < 1 -59 9.2 <I 1.9 0.14 0.77 2 positive (++) yes yes, than no

PES-MW3D 30-1an-02 260 450 140 290 20 -110 17 <1 13 0.12 0.86 65 NA NA TCEtoDCE

PES-MW4S 30-1an-02 2.61 ND < 1 < 1 < 1 4 0.15 <I 0.07 0.17 0.22 7 NA NA none

PES-MW6D 29-1an-02 9.9 NA NA NA NA -130 7.6 <1 0.73 0.18 0.32 NA NA NA TCE to DCE

PES-MW7S 29-1an-02 3.11 ND < I < 1 < 1 -91 3.5 <1 0.07 0.12 0.7 2 NA NA inconsistent

007GI5UF 29-1an·02 NA ND < 1 < 1 <1 122 <0.01 <1 0.01 0.042 0.039 2 NA NA none

007GI5LF 29-1an-02 NA ND < I < 1 < 1 102 0.75 6.0 0.01 0.043 0.029 3 NA NA none

INJECTION WELLS

PES-IN12S 31-1an-02 1,600 1,054 163 586 305 - >99 <I 2.8 0.32 1.1 199 NA NA unknown

PES·IN12D 31-1an·02 1,200 880 157 523 200 - 61 <1 4.0 0.54 1.9 101 negative (-) yes unknown

PES-IN14S 31-1an-02 2,400 1,797 239 845 713 - >99 <I 2.5 0.47 2.8 163 NA NA unknown

II mgIL = milligrams per liter.

bl J.lgIL = micrograms per liter.

cI pmoles PLFAlml = picomoles of phospholopid fatty acid per milliliter of sample.

d! 1 flag indicates that the concentration is estimated.

eI ND indicates the analyte was not detected.

fl n<" indicates that anayte was below the limit of quantitation.
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In order for reductive dechlorination to be stimulated at the site it is apparent that

sufficient organic substrate is required to create environmental conditions sufficiently

reducing for methanogenesis to occur, while stimulating microbial growth and creating

elevated levels of biomass. Injection wells PES-INJ2S, PES-INJ2D, and PES-INJ4S also

exhibit these characteristics, but because contaminant concentrations have been reduced

to below detection it cannot be determined whether reductive dechlorination has

occurred, or whether the contaminant reduction is due solely to partitioning. Because all

the wells with TOC greater than 10 mg/L demonstrated some evidence of reductive

dechlorination (while those with lesser concentrations of TOC did not), it could be

inferred that the contaminant reduction in the injection wells is likely a result of both

reductive dechlorination and partitioning.

These data suggest that the lack of reductive dechlorination at Site N-6 is primarily a

function of substrate distribution. Some changes in contaminant and geochemical

concentrations suggest that reductive dechlorination was initially stimulated at 10callQnS

PES-MWIS, PES-MW7S, and PES-MW3S. Locations PES-MWlS and PES-MW7S are

relatively distant from the injection area relative to the other monitoring locations.

Therefore, the lack of consistent evidence of reductive dechlorination at these locations

suggests that those changes may have been a result of groundwater displacement

immediately following injection.

It should be noted that prior to injection, ORP values indicated a very high level of

aquifer environmental heterogeneity, with many localized pockets of highly reducing

conditions. The historical presence of fuel hydrocarbons and cis-l,2-DCE suggests that

some .reductive dechlorination has occurred previously, likely within very localized

zones. Disruption and displacement of these local groundwater zones due to injection

may be the cause of some of the initial changes in contaminant and geochemical

concentrations that were observed. However, this cannot be determined with confidence

and therefore it may be more appropriate to look at more recent changes in contaminant

and geochemical profiles (i.e., PES-MW2S, PES-MW2D, PES-MW3D, and PES-
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MW6D) to determine the future potential for enhanced bioremediation by reductive

dechlorination.
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SECTIONS

CONCLUSIONS AND RECOMMENDATIONS

5.1 CONCLUSIONS

This section presents conclusions and recommendations for the field feasibility test for

enhanced in-situ bioremediation of chlorinated solvents via vegetable oil injection at Site

N-6, Former NSA Mid-South, Tennessee.

5.1.1 Observed Changes in Site Geochemistry

Changes in geochemical conditions during process monitoring indicates that the

addition of vegetable oil at Site N-6 has induced environmental conditions conduciYe.. to

reductive dechlorination in the upper and lower fluvial deposits, .but that these changes

are not uniform nor widespread across the study area. DO concentrations decreased at

many locations after injection, indicating that DO was being consumed by increased

microbial activity due to substrate addition. However, concentrations of DO have

generally remained above 0.4 mg/L to 0.5 mg/L throughout the test area. While these

conditions may be sufficient to support reductive dechlorination, it was anticipated that

the substrate addition would e.xert an electron acceptor demand sufficient to lower

concentrations of DO in the treatment zone to less than 0.5 mg/L. The DO data suggest

that an influx of telatively oxygenated groundwater may be occurring in the treatment

zone.

Baseline ORP values exhibited a wide range of reducing conditions with values

ranging from a high of +253 mV to a low of -359 mY. ORP values varied substantially

even within the treatment zone, which is suggestive of a high degree of heterogeneity in

the natural reducing conditions at the site prior to injection. Both aerobic and anaerobic

conditions are locally present. After injection, ORP values tended to stabilize within a
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range from +150 mV to -150 mV, indicating reducing conditions typically are within the

nitrate-reduction to sulfate-reduction range. Although ORP values are not within the

typical range for methanogenesis, increases in methane concentration at several locations

indicate this oxidation-reduction process has been stimulated by substrate addition.

Iron and methane concentration data suggest that iron-reduction and methanogenesis

are the dominant terminal electron accepting processes (TEAP) that have been stimulated

at the site, and that bioavailable ferric iron and carbon dioxide are competing with CAHs

as electron acceptors in site groundwater. Low initial concentrations ofnitrate and sulfate

along with concentration data collected during process monitoring indicate that nitrate­

reduction and sulfate-reduction are not occurring at competitive levels.

5.1.2 Actual/Significant Changes in Contaminant Concentrations

After vegetable oil injection there was an overall decrease in TCE concentrations

detected in groundwater. However, this decreasing trend is not uniform for all oJJhe

wells at Site N-6. Increasing TCE concentration trends have been observed for a few

monitoring locations between baseline sampling and the latest process monitoring event.

The greatest decrease in contaminant concentrations occurred at the injection locations,

where contaminant concentrations have attenuated to less than method detection limits. It

is not readily apparent whether observed decreases in TCE concentrations are a result of

biodegradation, natural variations in contaminant concentrations, or partitioning of

contaminant mass into the vegetable oil NAPL. However, an increase in cis-l,2-DCE

concentrations detected in several monitoring locations (PES-MW2S, PES-MW2D, PES­

MW3D, and PES-MW6D) indicates that the reduction of TCE to cis-l,2-DCE has

occurred due to substrate addition.

5.1.3 Daughter Product Formation and Persistence

The presence of the daughter product cis-l,2-DCE that was not used in Base

operations provides evidence that TCE is being reductively dechlorinated by

halorespiration. However, con'sistent or long-term reductive dechlorination of chlorinated
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ethenes has not been demonstrated by monitoring complete through January 2002. Only

within the past two process monitoring events has reductive dechlorination of TCE to cis­

1,2-DCE been observed at well locations PES-MW2S, PES-MW2D, PES-MW3D, and

PES-MW6D. There is currently no evidence of further reductive dechlorination to VC

and ethene.

Initial changes III contaminant profiles at locations PES-MWI Sand PES-MW7S

suggest that reductive dechlorination was initially stimulated at these locations.

However, locations PES-MWI S and PES-MW7S are distant from the injection area

relative to the other IT,lonitoring locations. A lack of consistent evidence of reductive

dechlorination at these locations suggests that the initial changes in contaminant profiles

may have been a result of groundwater displacement immediately following injection.

5.1.4 Degree of Electron Donor Utilization for Redm;tive Dechlorination

It appears that a significant percentage of the substrate mass may be utilizegJor

microbially mediated oxidation-reduction processes other than reductive dechlorination

of chlorinated compounds. In particular, geochemical data indicate that iron-reduction

and methanogenesis may utilize a significant percentage of substrate (i.e., this mass is not

being used to enhance reductive dechlorination ofCAHs). However, reduction ofTCE to

cis-I,2-DCE observed at monitoring locations PES-MW2S, PES-MW2D, PES-MW3D,

and PES-MW6D suggest that some reductive decWorination is occurring in groundwater

at the site.

5.1.5 Substrate Distribution and Potential for Future Reductive·Dechlorination

Well locations where evidence of reductive decWorination ofTCE to cis-I,2-DCE has

occurred exhibit the following characteristics:

• TOC equal to or greater than approximately 10 mg/L.

• Measurable quantities of VFAs equal to or greater than 20 mg/L (VFAs were not

analyzed for PES-MW6D).
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•

•

•

ORP less than -60 mY.

Ferrous iron concentration greater than 4 mg/L, sulfate concentration less than 1

mg/L, and methane concentration greater than 0.5 mgiL.

Total biomass greater than approximately 50 pmoles PLFNmL.

These conditions have not been induced across the treatment area, but have been

limited mostly to the immediate injection area. In order to stimulate reductive

dechlorination, sufficient organic substrate is required to create environmental conditions

sufficiently reducing for methanogenesis to occur while stimulating microbial growth of

dechlorinating microorganisms. Therefore, the lack of reductive dechlorination at Site N­

6 is primarily a function of substrate distribution.

The potential for future reductive dechlorination and mass reduction will be a function

of substrate distribution. It was assumed that dissolution of the vegetable oil would

create a reaction zone extending tens of feet downgradient from the treatment zone. The

reasons this has not occurred may be the result of a lack of groundwater flow due to the

very low hydraulic gradient or a reduction in hydraulic conductivity caused by the

saturation of the vegetable oil; and/or that the dissolved vegetable oil is rapidly degraded

before migrating any substantial distance.

Finally, complete dechlorination to ethene has not been demonstrated. However, the

presence of Dehalococcoides Ethenogenes, a bacteria which is known to degrade

chlorinated ethenes to completion, has been established at the site. The potential for

complete dechlorination to occur will likely depend on the growth and development of

substantial populations of appropriate dechlorinating microorganisms in the presence of

competing microbial processes.

5.2 RECOMMENDATIONS

Contaminant, daughter product, geochemical, and microbial data strongly suggest that

the lack of reductive dechlorination at Site N-6 is primarily a function of substrate
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distribution. Complete dechlorination of PCE and TCE to ethene also has not been

documented, although the presence of Dehalococcoides Ethenogenes, a bacteria known to

completely dechlorinate PCE to ethene, has been detected at the site. Until it can be

demonstrated that adequate distribution of vegetable oil substrate will enhance complete

biodegradation of CAHs to innocuous byproducts, further substrate addition or system

expansion is not warranted. Rather, Parsons recommends redistribution of the vegetable

oil substrate, additional monitoring well installation, further process monitoring, and

modifications to the analytical protocol.

The continued presence of vegetable oil in the injection wells indicates that the oil is

present as a free phase within the aquifer. It is possible that this oil will migrate naturally

over time and/or has reduced the relative permeability of the aquifer to the degree that

there· is effectively little flow through the treatment zone. Therefore, Parsons

recommends that a second injection event be conducted to redistribute the oil more

uniformly and to re-mobilize any residual phase vegetable oil. To accomplish _~is,

Parsons recommends a "pull-push" combination of I) extracting free phase oil from the

injection wells, 2) re-injecting the extracted oil as a dilute oil-in-water emulsion, and 3) a

final water push of sufficient volume to distribute the total volume of oil at a residual

saturation of less than 25 percent. This effort would be most effective using site

groundwater extracted from the injection wells along with the free phase oil, or from a

downgradient well (e.g., well PES-MW7SfD), in order to maintain native geochemical

conditions within the treatment zone.

Alternatively, a pair of downgradient wells such as PES-MW2SfD and PES-MW3SID,

or PES-MW5SfD and PES-MW6SfD, could be used as extraction wells to create a

hydraulic gradient and induce flow between the injection wells and downgradient

monitoring wells. Groundwater would be extracted and then re~injected into the injection

wells to create. a recirculation cell between the injection and extraction locations. This

scenario would attempt to pull the oil and' emulsion through the treatment area.

Circulation of at least two pore volumes is recommended to redistribute the vegetable oil
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within the recirculation zone of influence. It is still recommended to first extract as much

free oil from the injection wells as possible to mix an initial slug of dilute oil-in-water

emulsion.

Although no additional fluids (other than those already in the treatment zone) would

be used under this scenario, amendment of the State of Tennessee and the Shelby and

Memphis County Water Quality Control Board injection permits may be necessary.

Based on microbial characterization, bioaugmentation using an established microbial

population from a site known to dechlorinate TCE to completion also should be

considered.

Because of the degree of aquifer heterogeneity, low hydraulic gradient at the site, and

elevated contaminant concentrations observed at upgradient well pair PES-MWI SID,

additional monitoring wells should be considered for the site. Parsons recommends two

additional well pairs between the injection wells and upgradient well pair PES-MWI SID.

These well pairs may be distributed at approximately one-third distances between -the

injection wells and PES-MWI S/,D, but it also is advisable to place them proximate to the

storm water drain that runs through the injection area towards PES-MWI SID. This storm

water drain is a potential source of leakage and recharge. Depending on selection of a

substrate re-distribution design, additional well pairs located within. the treatment zone

may be warranted to evaluate reductive dechlorination within the redistribution zone.

Due to the potential for preferential flow paths and because the impact of the initial

injection is being observed as far downgradient as PES-MW6D, two additional well pairs

are recommended at approximately 50 feet downgradient from well pair PES-MW8SID,

but placed at a sufficient distance apart (cross-gradient) to account for variations in

groundwater flow direction.

Further process monitoring is necessary to determine the long-term potential for

enhanced bioremediation to accelerate att~nuation of the contaminant plume at Site N-6.

Process monitoring is recommended prior to substrate redistribution to extend the

monitoring period and provide additional evaluation of the initial test. Because
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redistribution would cause changes in geochemical and contaminant concentrations

simply by displacement, monitoring to establish a new baseline is recommended within

30 days of substrate redistribution. Semi-annual process monitoring is then

recommended for at least 12 to 18 months to determine whether substrate redistribution

was effective.

Additions to the sampling protocol also are recommended. The addition of dissolved

hydrogen is recommended to further evaluate the TEAPs that are occurring across the

site. Select samples for VFA and PLFA analysis are recommended to determine the

change and development of microbial communities and degradation processes that

contribute to reductive dechlorination. Analyses of additional nutrient parameters (total

nitrogen and phosphorous) also may be warranted. Finally, aquifer testing may be

beneficial to establish preferential flow paths within the treatment zone. The use of in

situ flow meters is likely to provide more definitive data over the entire screened interval

of the fluvial deposits than slug tests, which measure average hydraulic conductivitie~.__
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Project Number: 737490.03000

NSA Midsouth Site N6

Parson's Contact: Mr. Bruce Henry

220 William Pitt Way, Pittsburgh, PA 15238 • Phone. (412) 826-5245, Fax (412) 826-3433
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CASE NARRATIVE

Parson's Engineering Science
NSA Midsoutb Site N6

Project #: 737490.03000

The following were samples analyzed by Microseeps, Inc.

Parson's Identification Number
PESINJ35
PES-SoiIComp-1
PES-SoiIComp-2

All samples were found to be intact.

Compliance Data:

Lab ID number
823A-043
823A-044
823A-045

No anomalies were found during the following analyses: Bromide, Moisture Content,
Ignitability, Reactivity, Corrosivity, Paint Filter Test.

Metals Data:

No anomalies were found during the following analyses: RCRA eight metals.

Organic Data:

No anomalies were found during the Volatile 8260B analyses.

220 William Pitt Way, ~ittsburgh,PA 15238. Phone (412) 826-5245, Fax (4121 826-3433
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Client:
Report No:
Project:

Parsons Engineering Science Inc.
823N043-045
737490.03000

Report Date 09/13/00
Date Received 08/23/00

Date Time Method
Sample ID Sampled Sampled LabID Parameter Result Units Reference
PESINJ35 08/19/00 13:45 823A-043 Bromide 900 mgIL EPA 320.1

Date Time Method
Sample ID Sampled Sampled LabID Parameter Result Units Reference

PES-SoiIComp-1 8/22/00 11:00 823A-044 In-House % Solids 84 % EPA 160.3
PES-SoiIComp-1 8/22/00 11:00 823A-044 pH 6.6 S.U. SW8469045
PES-SoilComp-1 8/22/00 1l:00 823A-044 Ignitablity >200 degrees F SW8461010
PES-SoiIComp-l 8/22/00 1l:00 823A-044 Reactive Cyanide <1.0 mg/kg SW846 7.3.3.2
PES-SoiIComp-l 8/22/00 11:00 823A-044 Reactive Sulfide <100 mg/kg SW846 73.4.1
PES-SoilComp-l 8/22/00 1l:00 _823A-044 Paint Filter Test PASS SW8469095
PES-SoiIComp-l 8/22/00 1l:00 823A-044 Arsenic <1.0 mg/kg SW8466010B
PES-SoiIComp-l 8/22/00 1l:00 823A-044 8arium 6.0 mg/kg SW84660lOB
PES-SoiIComp-l 8/22/00 1l:00 823A-044 Cadmium <0.50 mg/kg SW84660108
PES-SoiIComp-l 8/22/00 11:00 823A-044 Chromium 6.3 mg/kg SW8466OlOB
PES-SoilComp-l 8/22/00 11:00 823A-044 Lead 2.0 mg/kg SW84660lOB
PES-SoilComp-l 8/22/00 11:00 823A-044 Mercury <0.02 mg/kg SW8467471
PES-SoiIComp-l 8/22/00 11:00 823A-044 Selenium <2.0 mg/kg SW84660lOB
PES-SoilComp-1 8/22/00 1l:00 823A-044 Silver <1.0 mg/kg SW84660lOB
PES-SoiIComp-l 8/22/00 11:00 823A-044 1,1,1,2-Tetrachloroethane <6.0 ug/kg SW84682608
PES-SoilComp-l 8/22/00 ll:oo _823A-044 I,1,1-Trichloroethane <6.0 ug/kg SW8468260B
PES-SoiIComp-l 8/22/00 11:00 823A-044 1,1,2,2-Tetrachloroethane <6.0 ug/kg SW84682608
PES-SoiIComp-l 8/22/00 1l:00 823A-044 1,1,2-Trichloroethane <6.0 ug/kg SW84682608
PES-SoiIComp-l 8/22/00 11:00 823A-044 I, I-Dichloroethane <6.0 ug/kg SW8468260B
PES-SoiIComp-l 8/22/00 1l:00 823A-044 I,I-Dichloroethene <6.0 ug/kg SW8468260B
PES~SoiIComp-l 8/22/00 11:00 823A-044 I,l-Dichloropropene <6.0 ug/kg SW8468260B
PES-SoiIComp-l 8/22/00 ·-11:00 823A-044 1,2,3-Trichlorobenzene <6.0 ug/kg SW8468260B
PES-SoiIComp-l 8/22/00 11:00 823A-044 1,2,3-Trichloropropane <6.0 ug/kg SW84682608
PES-SoiIComp-l 8/22/00 11:00 823A-044 1,2,4-Trichlorobenzene <6.0 ug/kg SW8468260B
PES-SoilComp-l 8/22/00 11:00 823A-044 1,2,4-Trimethylbenzene <6.0 ug/kg SW84682608
PES-SoilComp-l 8/22/00 11:00 823A-044 I,2-Dibromo-3-<:hloropropane <25 ug/kg SW8468260B
PES-SoiIComp-l 8/22/00 1l:00 823A-044 1,2-Dibromoethane <6.0 ug/kg SW84682608
PES-SoiIComp-l 8/22/00 1I:00 823A-044 1,2-Dichlorobenzene <6.0 ug/kg SW8468260B
PES-SoilComp-l 8/22/00 1l:00 823A-044 1,2-Dichloroethane <6.0 ug/kg SW84682608
PES-SoiIComp-l 8/22/00 1l:00 823A-044 .1,2-Dichloropropane <6.0 ug/kg SW846826013
PES-SoiIComp-l 8/22/00 ll:oo 823A-044 1,3,5-Trimethylbenzene <6.0 ug/kg SW84682608
PES-SoiIComp-l 8/22/00 1I:00 823A-044 1,3-Dichlorobenzene <6.0 ug/kg SW8468260B
PES-SoiIComp-l 8/22/00 1l:00 823A-044 1,3-Dichloropropane <6.0 ug/kg SW8468260B
PES-SoiIComp-l 8/22/00 11:00 823A-044 1,4-Dichlorobenzene <6.0 ug/kg SW8468260B

220 William Pitt Way, Pittsburgh, PA 15238 • PhoneI4121826-5245,FaxI4121826-3433
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PES-SoiIComp-1 8/22/00 11:00 823A-044 2,2-DicWoropropane <6.0 uglkg SW8468260B
PES-SoilComp-l 8122/00 11:00 823A-044 2-CWorotoluene <6.0 uglkg SW8468260B
PES-SoiIComp-l 8122/00 11:00 823A-044 4-CWorotoluene <6.0 uglkg SW8468260B
PES-SoiIComp-l 8122/00 11:00 823A-044 Benzene <6.0 uglkg SW8468260B
PES-SoilComp-l 8122/00 1l:00 823A-044 Bromobenzene <6.0 uglkg SW8468260B
PES-SoiIComp-l 8122/00 11:00 823A-044 _BromocWoromethane <6.0 uglkg SW8468260B
PES-SoiIComp-l 8/22100 1l:00 823A-044 BromodicWoromethane <6.0 uglkg SW8468260B
PES-SQiIComp-l 8122/00 11:00 823A-044 Bromoform <6.0 uglkg SW8468260B
PES-SoiIComp-1 8122/00 11:00 823A-044 Bromomethane <6.0 uglkg SW8468260B
PES-SoiIComp-l 8122/00 11:00 823A-044 Carbon TetracWoride <6.0 uglkg SW8468260B
PES-SoilComp-1 8122/00 11:00 823A-044 CWorobenzene <6.0 uglkg SW8468260B
PES-SoiIComp-l 8122/00 11:00 823A-044 CWorodibromomethane <6.0 uglkg SW8468260B
PES-SoiIComp-l 8122/00 11:00 823A-044 CWoroethane <6.0 uglkg SW8468260B
PES-SoiIComp-l 8122/00 1l:00 823A-044 CWoroform <6.0 uglkg SW8468260B
PES-SoiIComp-l 8122/00 11:00 823A-044 CWoromethane <6.0 uglkg SW8468260B
PES-SoiIComp-l 8/22/00 1l:00 823A-044 cis-l,2-DicWoroethene <6.0 uglkg SW8468260B
PES-SoiIComp-l 8122/00 ll:oo 823A-044 cis-l,3-DicWoropropene <6.0 uglkg SW8468260B
PES-SoilComp-l 8122100 11:00 823A-044 Dibromomethane <6.0 uglkg SW8468260B
PES-SoilComp-l 8122100 11:00 823A-044 DicWorodifluormethane <6.0 uglkg SW8468260B
PES-SoiIComp-l 8122/00 1l:00 823A-044 Ethylbenzene <6.0 uglkg SW8468260B
PES-SoiIComp-1 8122/00 11:00 823A-044 Isopropylbenzene <6.0 uglkg SW8468260B
PES-SoiIComp-l 8122100 11:00 823A-044 m&p-Xylene <12 uglkg SW8468260B
PES-SoilComp-l 8122/00 1l:00 823A-044 Methylene CWoride <6.0 uglkg SW8468260B
PES-SoiIComp-l 8122100 11:00 823A-044 Naphthalene <6.0 uglkg SW8468260B
PES-SoiIComp-l 8122/00 11:00 823A-044 n-Butylbenzene <6.0 uglkg SW8468260B
PES-SoilComp-l 8122100 1l:00 823A-044 n-Propylbenzene <6.0 uglkg SW846 8260B
PES-SoiIComp-l 8122/00 11:00 823A-044 o-Xylene <6.0 uglkg SW8468260B
PES-SoiIComp-l 8122/00 1l:00 823A-044 p-Isopropyltoluene <6.0 uglkg SW8468260B
PES-SoilComp-l 8/22/00 11:00 823A-044 sec-Butylbenzene <6.0 uglkg SW8468260B
PES-SoilComp-l 8122/00 11:00 823A-044 Styrene <6.0 uglkg SW8468260B
PES-SoiIComp-1 8122/00 11:00 823A-044 tert-Butylbenzene <6.0 uglkg SW8468260B
PES-SoilComp-l 8/22100 1l:00 823A-044 TetracWoroethene <6.0 uglkg SW8468260B
PES-SoiiComp-l 8122/00 11:00 823A-044 Toluene <6.0 uglkg SW8468260B
PES-SoilComp-l 8122/00 11:00 823A-044 trans-I,2-DicWoroethene <6.0 uglkg SW8468260B
PES-SoiIComp-l 8122/00 1l:00 823A-044 trans-l,3-DicWoropropene <6.0 uglkg SW8468260B
PES-SoiIComp-l 8122100 "1l:00 823A-044 TricWoroethene <6.0 uglkg SW8468260B
PES-SoilComp-l 8122/00 ll:oo 823A-044 'TricWorofluorometha"ne <6.0 ug/kg SW8468260B
PES-SoiIComp-l 8122100 -ll:oo 823A-044 Vinyl CWoride <6.0 ug/kg SW8468260B

Date Time Method
Sample ID Sampled Sampled LabID Parameter Result Units Reference

PES-SoilComp-2 8122/00 11:30 823A-045 In-House % Solids 84 % EPA 160.3
PES-SoiIComp-2 8122/00 11:30 823A-045 pH 6.6 S.U. SW846846 9045
PES-SoiIComp-2 8122/00 1l:30 823A-045 Ignitablity >200 degrees F SW8461010
PES-SoiIComp-2 8122/00 1l:30 823A-045 Reactive Cyanide <1.0 mglkg SW8467.3.3.2
PES-SoiIComp-2 8122/00 1l:30 -823A-045 Reactive Sulfide <100 mglkg SW846 73.4.1
PES-SoiIComp-2 8122/00 1l:30 823A-045 Paint Filter Test PASS SW8469095

220 William Pitt Way, Pittsburgh, PA 15238 • Phone (412) 826-5245, Fax (412) 826-3433
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PES-SoiIComp-2 8/22/00 11:30 823A-045 Arsenic 2.1 'mglkg SW8466010B
PES-SoiIComp-2 8/22/00 11:30 823A-045 Barium 4.4 mglkg SW8466010B
PES-SoiIComp-2 8/22/00 11:30 823A-045 Cadmium <0.50 mglkg SW8466OIOB
PES-SoiIComp-2 8/22/00 11:30 823A-045 Chromium 6.5 mglkg SW8466010B
PES-SoiIComp-2 8/22/00 11:30 823A-045 Lead 2.2 mglkg SW84660lOB
PES-SoilComp-2 8/22/00 11:30 823A-045 Mercury <0.02 mglkg SW8467471
PES-SoiIComp-2 8/22/00 11:30 823A-045 Selenium <2.0 mglkg SW84660lOB
PES-SoiIComp-2 8/22/00 11:30 823A-045 Silver <1.0 mglkg SW84660lOB
PES-SoiIComp-2 8/22/00 11:30 823A-045 I, I, I,2-Tetrachloroethane <6.0 uglkg SW8468260B
PES-SoiIComp-2 8/22/00 11:30 823A-045 I, 1,1-Trichloroethane <6.0 uglkg SW8468260B
PES-SoiIComp-2 8/22/00 11:30 823A-045 1,1,2,2-Tetrachloroethane <6.0 uglkg SW8468260B
PES-SoiIComp-2 8/22/00 11:30 823A-045 1,1,2-Trichloroethane· <6.0 uglkg SW8468i60B
PES-SoiIComp-2 8/22/00 11:30 823A-045 I,I-Dichloroethane <6.0 uglkg SW8468260B
PES-SoilComp-2 8/22/00 11:30 823A-045 1,I-Dichloroethene <6.0 uglkg SW8468260B
PES-SoiIComp-2 8/22/00 11:30 823A-045 1,I-Dichloropropene <6.0 uglkg SW8468260B
PES-SoiIComp-2 8/22/00 11:30 823A-045 1,2,3-Trichlorobenzene <6.0 uglkg SW8468260B
PES-SoilComp-2 8/22/00 11:30 823A-045 1,2,3-Trichloropropane <6.0 uglkg SW8468260B
PES-SoiIComp-2 8/22/00 11:30 823A-045 1,2,4-Trichlorobenzene <6.0 uglkg SW8468260B
PES-SoiIComp-2 8/22/00 11:30 823A-045 1,2,4-Trimethylbenzene <6.0 uglkg SW8468260B
PES-SoiIComp-2 8/22/00 11:30 823A-045 1,2-Dibromo-3-chloropropane <25 uglkg SW8468260B
PES-SoiIComp-2 8/22/00 11:30 823A-045 1,2-Dibromoethane <6.0 uglkg SW8468260B
PES-SoiIComp-2 8/22/00 11:30 823A-045 1,2-Dichlorobenzene <6.0 . uglkg SW8468260B
PES-SoilComp-2 8/22/00 11:30 823A-045 1,2-Dichloroetbane <6.0 uglkg SW8468260B
PES-SoilComp-2 8/22100 11:30 823A-045 1,2-Dichloropropane <6.0 uglkg SW8468260B
PES-SoilComp-2 8/22100 11:30 823A-045 1,3,5-Trimethylbenzene <6.0 uglkg SW8468260B
PES-SoiIComp-2 8/22/00 11:30 823A-045 1,3-Dichlorobenzene <6.0 uglkg SW8468260B
PES-SoiIComp-2 8/22/00 11:30 823A-045 1,3-Dichloropropane <6.0 uglkg SW8468260B
PES-SoiIComp-T 8/22/00 11:30 823A-045 1,4-Dichlorobenzene <6.0 uglkg .SW846 8260B
PES-SoiIComp-2 8/22/00 11:30 823A-045 2,2-Dichloropropane <6.0 uglkg SW8468260B
PES-SoiIComp-2 8/22/00 11:30 823A-045 2-Chlorotoluene <6.0 uglkg SW8468260B
PES-SoilComp-2 8/22/00 11:30 823A-045 4-Chlorotoluene <6.0 uglkg SW8468260B
PES-SoiIComp-2 8/22/00 11:30 823A-045 Benzene <6.0 uglkg SW8468260B
PES-SoiIComp-2 8/22/00 11:30 823A-045 Bromobenzene <6.0 uglkg SW8468260B
PES-SoiIComp-2 8/22100 11:30 823A-045 Bromochlorometbane <6.0 uglkg SW8468260B
PES-SoilComp-2 8/22/00 11:30 823A-045 Bromodichloromethane <6.0 ug/kg SW8468260B..
PES-SoilComp-2 8/22/00 11:30 823A-045 Bromoform <6.0 ug/kg SW8468260B
PES-SoiIComp-2 8/22/00 11:30 823A-045 Bromomethane <6.0 ug/kg SW8468260B
PES-SoiIComp-2 8/22/00 11:30 823A-045 BUtylbenzene <6.0 ug/kg SW8468260B
PES-SoilComp-2 8/22/00 11:30 823A-045 Carbon Tetrachloride <6.0 ug/kg SW8468260B
PES-SoiIComp-2 8/22/00 11:30 823A-045 Chlorobenzene <6.0 ug/kg SW8468260B
PES-SoilComp-2 8/22/00 11:30 823A-045 Chlorodibromomethane <6.0 uglkg SW8468260B
PES-SoiIComp-2 8/22/00 11:30 823A-045 Chloroethane <6.0 ug/kg SW8468260B
PES-SoilComp-2 8/22/00 11:30 823A-045 Chloroform <6.0 ug/kg SW8468260B
PES-SoiIComp-2 8/22/00 11:30 823A-045 Chloromethane <6.0 ug/kg SW8468260B
PES-SoiIComp-2 8/22/00 11:30 823A-045 cis-I,2-Dichloroethene <6.0 ug/kg SW8468260B
PES-SoiIComp-2 8/22/00 11:30 823A-045 cis-l,3-Dichloropropene <6.0 uglkg SW8468260B

PES-SoiIComp-2 8/22/00 11:30 823A-045 Dibromomethane <6.0 uglkg SW8468260B
PES-SoiIComp-2 8/22/00 11:30 823A-045 Dichlorodifluorrnethane <6.0 ug/kg SW8468260B

220 William Pitt Way, Pittsburgh, PA 15238 • Phone(4121826-5245,Fax(4121826-3433
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PES-SoiIComp-2 8/22/00 11:30 823A-Q45 Ethylbenzene <6.0 uglkg SW8468260B
PES-SoilComp-2 8/22/00 11:30 823A-Q45 .Isopropylbenzene <6.0 uglkg SW8468260B
PES-SoiIComp-2 8/22/00 11:30 823A-Q45 m&p-Xylene <12 uglkg SW846 8260B
PES-SoilComp-2 8/22/00 11:30 823A-Q45 Methylene Chloride <6.0 uglkg SW846 8260B
PES-SoiIComp-2 8/22/00 11:30 823A-Q45 Naphthalene <6.0 uglkg SW8468260B
PES-SoiIComp-2 8/22/00 11:30 823A-Q45 n-Propylbenzene <6.0 uglkg SW8468260B
PES-SoilComp-2 8/22/00 11:30 823A-Q45 o-Xylene <6.0 uglkg SW8468260B

. PES-SoiIComp-2 8/22/00 11:30 823A-Q45 p-Isopropyltoluene <6.0 uglkg SW8468260B
PES-SoiIComp-2 8/22/00 11:30 823A-Q45 sec-Butylbenzene <6.0 uglkg SW8468260B
PES-SoilComp-2 8/22/00 11:30 823A-Q45 Styrene <6.0 uglkg SW8468260B
PES-SoiIComp-2 8/22/00 11:30 823A-Q45 tert-Butylbenzene <6.0 uglkg SW8468260B
PES-SoiIComp-2 8/22/00 11:30 823A-Q45 Tetrachloroethene <6.0 uglkg SW8468260B
PES-SoiIComp-2 8/22/00 i 1:30 823A-Q45 Toluene <6.0 uglkg SW8468260B
PES-SoiIComp-2 8/22/00 11:30 823A-Q45 trans-I,2-Dichloroethene <6.0 uglkg SW8468260B
PES-SoilComp-2 . 8/22/00 11:30 823A-Q45 trans-I,3-Dichloropropene <6.0 uglkg SW8468260B
PES-SoiIComp-2 8/22/00 11:30 823A-Q45 Trichloroethene <6.0 uglkg SW8468260B
PES-SoiIComp-2 8/22/00 11:30 823A-Q45 Trichlorofluoromethane <6.0 uglkg SW8468260B
PES-SoiIComp-2 8/22/00 11:30 823A-Q45 Vinyl Chloride <6.0 uglkg SW8468260B

NOTE: Results are reported on a dry weight basis.

Approved:_-'-----j1---"4AoW~!-Ac--A----'"..u.;.""'--''-V:~-----_---------__

220 William Pitt Way, Pittsburgh, PA 15238 • Phone (412) 826-5245, Fax (412) 826-3433



....-

't1~l\'
CHAIN - OF - CUSTODY RECORD

d+~ IPe.S"I.I>.J:rlsl 08.\C\oD lelR/ed ISy!" I w,.~ I I

:.J;;:-ii{::rlr;::::::~§Pi~~;!J.§#::'-t '=:-;::::(I::~~:::/I::;T~:::I:~&#::lp~~.:lit6riL

j1.'C:-\';t:l . ~~~,

I ...

~1'"'.l<.cL~y\,,'"
Iovoice 10 :

>J \t'[~i'~ill'

:j

1
~ [. --?

~
']

<C .i ..j

.
~ 61;,4?l ~ ~ i

Q') H ~

x

B
~ ~

~ ~
~ ~

fl ::>

:;i':,r~~i~r~;":;::1 ReeulU 10.: ~'-4.. \.!e~~-{
~v&"~

~l.k'(\.vv

- --;.J

noe ~_t"(:)od~" ,~u~ 9C:C;)

T
t-..)SA .-M\Cl-~

pC\ .....~~ _ <E "'"'" "~I""'" ~~.\I\.CQ.

"3>o~ -e~I- al~ Fax#: '3o"?-e31-~

Sampler's signature :

Company:

Co. Address :

Proj. Manager:

Proj. Location:

Proj. Nwnber:

Phone # :

()4 L-f IPliS -So\'-~~- ~ leJ.u./c:c! \lee I ~, ... I I S"'

(j if t; Ifl:S - ~,~- '2.. : IelzzJcx::l, I"SC I ~o ie- I I ~

)( 1)Co 1')( /)( I~

)I;/'lC I~I)<I)<

x 1)(

)(1)<.
r

-,

Relinquiahed by :

~\klAA.A
Relinquiahed by : I

Relinquiah~d by :

Company:

.p~~

Company:

Company:

Dale: Time:

I!JI~ ~
Date : Time:

Dale: Time: Received by : Company: IDate : ITime :

WHITE COpy : Accompany Samples YELLOW COpy : Laboralory File PINK COpy : Submiucr



MICROSEEPS::.:;::.
;. :. :. :. :. :. :. :. :. :. :. :. :. :. :. :. :. :. :. ;. :. :. :. :. :. :. :. :. :. :. :. :. :. :. :. :. :. :. :. :. :.:. .~.;..:..
::::::::::::::::::::::::::::::::::::::::::~~.:.::.::::::.::::.:::.:.:::...::::::::.:::;.

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Denver, CO 80290

Page:
Order#:

Report Date:

Page 1 of 5
P0007076
08/08/00

Sample Identification
Lab Sample # Client Sample ID
POOO7076-01 MW1 45-46

P0007076-02 MW1 55-56

POOO7076-03 MW1 65-66 .

POOO7076-04 MWl 75-76

Approved By:

220 William Pitt Way, Pittsburgh, PA 15238 • Phone (412) 826-5245, Fax (412) 826-3433



Page:
Order#:

Report Date:

Page 2 of5
P0007076
08/08/00

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0007076-01

Sample Description

MW145-46

Analyte(s)

Matrix

Solid

Result

S.ampled Dateffime
18 Jul. 00 13:50

PQl Units

Received

20 Jul. 00

Method #

WetChem

Organic Carbon
OrganicsPrep

Percent Solids

< 25

79

25

. 1.0

mg/Kg

:;:



, Page:
Order#:

Report Date:

Page 3 of 5
P0007076
08/08/00

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0007076-02

o

Sample Description

MW155-56

MatriX

Solid

Sampled DatelTime

18 Jul. 00 '14:00

Received

20 Jul. 00

Analyte(s) Result PQl Units Method #

3.2.13

%

mg/Kg25

1.082

< 25

WetChem

Organic Carbon
OrganicsPrep

Percent Solids



Page:
Order#:

Report Date:

Page 4 of5
P0007076
08/08/00

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
0

Denver, CO 80290

Lab Sample #: P0007076-03

Sample Description

MW165-66

Analyte(s)

Matrix

Solid

Result

Sampled DatelTime

18 Jul. 00 14:20

PQL Units

Received

20 Jul. 00

Mathod #

WetChem

Organic Carbon
OrganicsPrep

Percent Solids

< 25

84

25

1.0

mg/Kg

.~-, .

3.2.13



Page:
Order#:

Report Date:

Page 5 of 5
P0007076
08/08/00

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway .

Suite 900
Denver, CO 80290

lab Sample #: P0007076-04

Sample Description

MW175-76
Matrix

Solid

Sampled DateITime

18 Jul. 00 14:50

Received

20 Jul. 00

Analyte(s)

WetChem

Organic Carbon
OrganicsPrep

Percent Solids

Result

< 25

83

PQl

25

1.0

Units

mg/Kg

Method #

3.2.13
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Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Denver, CO 80290

Page:
Order#:

Report Date:

Page 1 of 3
P0007087
08/03/00

Sample Identification
Lab Sample # Client Sample 10
POOO7087-Ol tankwater 200700

Approved By: .

220 William Pitt Way, Pittsburgh, PA 15238 • Phone (412) 826-5245, Fax (412) 826-3433



Page:
Order#:

Report Date:

Page 2 of 3
P0007087
08/03/00

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Lab Sample #: P0007087-01

Sample Descriptjon
tankwater 200700

Matrix
Water

Sampled Datemme
20 Jul. 00 15:10

Received
21 Jul. 00

.Analyte(s) Result PQL Units Method #

Volatiles

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroetharie

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dibromo-3-ehloropropane

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane
~~ .'if!.

1,2-Dichloropropane r;t~

1,3,5-Trimethylb~~zene ~·W~,

D· hi b ~~."li', t. ,~,1,3- IC oro enzen~,fH' ,;, <;t~h
1'- ~y.;,,,,~ -",- .~."'I2·

1,3-Dichloropropaiie '"\\~{tJ ·i'P
is:, '··1

1,4-Dichlorobenzen~;l!'f"

2,2-Dichloropropane

2-Chlorotoluene'

4-Chlorotoluene

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

<5.0

<5.0

<5.0

<5.0

<5.0
<5.0 .

<5.0

<5.0

<5.0

<5.0·.·.:;" .

<g~0':;;~~1

:~J~O"j
<5.0

<5.0

<5.0

<5.0

<5.0

<5.0

~5.0

<5.0

<5.0

<5.0

<5.0

<5.0

<5.0

<5.0

<5.0

<5.0

5.0 ug/L 8260B
5.0 ug/L l1,·"'''~t~•.

fl,

::~ ,~:ti'X;;l~~~ 1~1:0t~~~!F~
". ..!JF

5.0 ~y~.r

5.0

"" ':5.0 ug/L
'o1~mr.!" ....

~ 20 ug/L

5.0 ug/L

5.0 ug/L

5.0 ug/L

5.0 ug/L

5.0 ug/L

5.0 ug/L

5.0 ug/L'

5.0 ug/L

5.0 ug/L

5.0 ug/L

5.0 ug/L

5.0 ug/L

5.0 uglL

5.0 ug/L

5.0 ug/L

5.0 ug/L

5.0 ug/L

5.0 ug/L



Page:
Order#:

Report Date:

Page 30f3
P0007087
08/03/00

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0007087-01

Sample Description
tankwater 200700

Matrix
Water

Sampled DatefTime
20 Jul. 00 15:10

Received
21 Jul. 00

Analyte(s) Result pal Units Method #

8260B

Volatiles

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichlororopene

Dibromomethane

Dichlorodifluoromethane

Ethylbenzene

Isopropylbenzene

m & p-Xylene

Methylene Chloride

Naphthalene

n-Butylbenzene

;~;:::::e .:.~.i.,,"...:,·..".~.'~!<
sec-Butylbenzene "~~. ,c'::
Styrene J1?";'
tert-Butylbenzene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

<5.0 5.0 ug/L
;?,-

:~:~ ~~ ~~~< <•• (:~
:::~ ::~ , UUU..·.;g··'I/..;tL'~.•.-.•.'.... ~:rt \;,;",,;,.J
<5.0 5.0 ~t;:::{:. "_

~, J:i~:. '. ~ ~.)._

:H (";::1Y~:C,, i~!/~;
:<~~;5.•,':••.9,~o"""':«"·'·'·::·")"'·'·)"·'~''.:..:.~.•.,~,.~.~.~. 1(~!;:,~)'~'~ ~:~~

';1f.]~ ..". : .w~.. 5.0 ug/L

, 'r;~~"d5.0 5.0 ug/L

";4'";''' <5.0 5.0 ug/L

<5.0 5.0 ug/L

<5.0 5.0 ug/L

<5.0 5.0 ug/L

<5.0 5.0 ug/L

<5.0 5.0 ug/L

~5.0. 5.0 ug/L

<5.0 5.0 ug/L

33 5.0 ug/L

<5.0 5.0 ug/L

<5.0 5.0 ug/L

<5.0 5.0 ug/L

<5.0 5.0 ug/L

<5.0 5.0 ug/L



MICROSEEPS "~::::.
::::::;:::::::::::::::::::::::;::::::::: :;.~.;:...•...••..•.••.•...•.•...............•.•..•...•
:::::::::.:::.::::::.::::::::.::::::::::.;~

Client Name:
Contact:
Address:

Parsons Engineering Science
Bruce Henry
1700 Broadway
Denver; CO 80290

Page:
Order#:

Report Date:

Page 1 of 11
P0007107
08/21/00

Sample Identification
Lab Sample # Client Sample 10
POOO71 07-01 PESMW8 57-59

POOO71 07-02 PESMW8 75-77

POOO71 07-03 007G15UF

POC071 07-04 PESMW3 55-57

POOO71 07-06 PESMW3 5-7

POOO71 07-07 PESMW3 30-32

Approved By:" 0 "C\ I {

~CA-o~

220 William Pitt Way, Pittsburgh. PA 15238 • Phone (412) 826-5245, Fax (412) 826-3433



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Page: Page 2 of 11
Order #: P0007107

Report Date: 08/21/00

Lab Sample #: P00071 07-01

Sample Description
PESMW8 57-59

Matrix

Solid
Sampled DatelTime

22 Jul. 00 8:50
Received

25 Jul. 00

Analyte(s)

WetChem

Organic Carbon

FlaQ

ND

Result

< 25

PQl

25

Units

mg/Kg

Method #

3.2.13



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Page: Page 3 of 11
Order #: P0007107

Report Date: 08/21/00

Lab Sample #: P0007107-02

Sample Description Matrix Sampled DatelTime Received

PESMW8 75-77 Solid 22 Jul. 00 9:00 25 Jul. 00

Analyte(s) FlaQ Result PQl Units Method #

WetChem

Organic Carbon ND < 25 25 mg/Kg 3.2.13

-, <.; ,"



Page: Page 4 of 11
Order #: P0007107

Report Date: 08/21/00

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

lab Sample #: P0007107-03

Sample Description

007G15UF

Matrix

Water

Sampled Dateaime

24 Jul. 00 15:05

Received

25 Jul. 00

Analyte(s) Fla~ Result PQL Units Method #

353.3mg/L dry0.0500.047J
>

.t.':-:'·{·:~;;L~

ND < 5.0 5.0 ug/L dr~f ...'.... 8260B

:: : ~.~ ~.~/<,,'A~:~t~:::)
ND < 5.0 5.0~", ,,' Lig/L dry

~~ !~oo "~t;:~~~r)::J~>~m~

::~j~:;:~::~!l'::}~'~~ ~:g~ ;~ry
(5:~~~{~'!i <~o ~.~ ~~~ :Z

ND < 5.0 ug/L dry

ND < 5.0 ug/L dry

ND < 5.0 5.0 ug/L dry

ND < 5.0 ug/L dry

ND < 5.0 5.0 ug/L dry

ND'< 5.0 ug/L dry

ND < 5.0 5;0· ugIL dry

ND < 5.0 5.0 ug/l dry

ND < 5.0 5.0 ug/L dry

J 2.7 5.0 ug/L dry

ND < 5.0 .5.0 ug/L dry

ND . < 5.0 5.0 ug/L dry

ND < 5.0 5.0 .ug/L dry

ND < 5.0 5.0 ug/L dry

ND < 5,0 5.0 ug/L dry

WetChem

Nitrate-nitrite as N
Volatiles

1,1,1,2-Tetrachloroethane

1,1 ,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dibromo-3-chloropropane

.1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropa/:le
\ :~~;r~~~

1,3,5-Trimethylbehzelie,~-,>
~.. "';1],..

1,3-Dichlorobenzene",,,,, '"
1,3-Dichloropropanef-I"

1,4-Dichlorobenzene

2,2-Dichloropropane

2~Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane



Page: Page 5 of 11
Order #: P0007107

Report Date: 08/21/00

Client Name: Parsons Engineering Science
Contact: Bruce Henry

Address: 1700 Broadwav
Suite 900
Denver, CO 80290

Lab Sample #: P0007107-03
Report Date: 21 Aug. 00

Sample Description

007G15UF

Matrix

Water

Sampled DatelTime

24 Jul. 00 15:05

Received

25 Jul. 00

Analyte(s} FlaQ Result pal Units Method #

8260Bug/L dry

ug/L dry;.:

ug/L drY,.,

_".;~U9iL~9ry' .
';~Q/L'dry

ug/L dry

" ugiLdry

ug/l dry

ug/L dry

ug/L dry

ug/L dry

ug/l dry

ug/L dry

ug/L dry

ug/l dry

ug/L dry

ug/L dry

ug/L dry

ug/L dry

ug/L dry

ug/L dry

ug/L dry

ug/L dry

ug/L dry

ug/L dry

ug/L dry

ug/L dry

ug/l dry

ug/L dry

5.0

5.0

5.0

5.0

5.0

5:0"
.. • :io..

,.;./,'".;.:ft:;,p.O "',
'':<; "50
'··;?t/t5:(f.

'';;.,.5.0
,"'.

5.0

5.0

10

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5:0'

5.0

5.0

5.0

50

5.0

5.0

<

<

<

290

< 5.0

< 5.0

2.7

< 5.0

< 5.0

< 5.0

10

< 5.0

14

ND

J

ND

NO

ND

ND

ND

NO

ND

ND "'"
""n'::,'" " ...:;>~, ":"

ND "j '~;~j:,<
NO 'J~, <::5.0

A:"";'~':i '~1~,.,.,.,,..".;.., <.}10
,?:,(i::>\:~rfs: "', .< 5.0

'ND ,"" < 5.0
5Si.{~~i'

"NO < 5.0

NO < 5.0

ND < 5.0

ND < 5.0

ND < 5.0

ND < 5.0

ND<'5.0

ND < 5.0

ND < 5.0

ND

ND

Volatiles

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane'

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichlororopene

Dibromomethane

Dichlorodifluoromethane

Ethylbenzene

Isopropylbenzene

m & p-Xylene

Methylene Chloride

Naphthalene

~~:~:;::~::~e ~k~t,"
X I .~'1"~ ~~·1.~~

0- yene ,', :··;'1i"· ". >
~N: -<.;;~-:, ;; :~~r;-

p-Isopropyltoluene~, "~~~f:~ ,;'fjt'i"
sec-Butylbenzene \'~~r-i" '\f~
Styrene <<c'

tert-Butylbenzene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

_Page: Page 6 of 11
Order #: P0007107

Report Date: 08/21/00

lab Sample #: P0007107-04
Reoort Date: 21 Aug. 00

Sample Description
PESMW3 55-57

Matrix
Solid

Sampled Dateffime
24 Jul. 00 9:40

Received
25 Jut. 00

Analyte(s) FlaQ Result PQl Units Method #

Volatiles

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dibromo-3-chloropropane

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane,

1,3,5-Trimethylbenzene/~'lt,

1,3-Dichlorobenzeu~~~;''.~~'t\
1,3-DichloropropJ~~:~\)k,;i~}J
1,4-Dichlorobenze~~. .':'1;,;; •

2,2-Dichloropropam{'{'

2-Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

ND

ND

ND

ND

ND

J

ND

ND

ND

ND

<4.4

<4.4

<4.4

<4.4

<4.4

1.9

1.9

<4.4

<4.4

< 4.4

<4.4

<"4.4

<4.4

<4.4

<4.4

<4.4

<4.4

<4.4

<4.4

2.0

< 4.4

:~2:·i.:,:~~

18

4.4

4.4

4.4

4.4

4.4

4.4

4.4

4.4

4.4

4.4

4.4

4.4

4.4

4.4

4.4

4.4

4.4

4.4

4.4

ug/Kg 8260B

",:~i~'~:,
-':bg/Kg "'

~tjkg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

uglKg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

uglKg

ug/Kg

uglKg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg



Page: Page 7 of 11
Order #: P0007107

Report Date: 08/21/00

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

lab Sample #: P0007107-04
Report Date: 21 Aug. 00

Sample Description

PESMW3 55-57

Matrix

Solid

Sampled DatefIime

24 Jul. 00 9:40

Received

25 Jul. 00

~nalyte(s) FlaQ Result PQl Units Method #

8260B

%1.088

ND

ND

ND

ND

ND

ND

ND

J

NO

ND

ND

< 4.4 4.4 ug/Kg

< 4.4 4.4 ug/Kg /"""\1~~

8.6 4.4 ug/Kg~._ c:,.
< 4.4 4.4 ~l~;:,(~9'i~g":~!gJn'·{iJ:~l

< 4.4 4.4 jt:' ··,·\t~jWJ:l/K9\~",.,,'ii/

4 4 4 4' \~~/Kg
< . ," .:;,; J~/Kg

: :::';'.~~,:.,",.':,..<,::~444:.441 ..•,'.'..•'i.~~:r,.J~ uglKg
3:8""<:'0;, '-". ug/Kg

< 4'A,_;<,,,,-)i~;."_ 4~:4 ug/Kg

"1,, ,,'''~\~:~,"/':: ~~~~

"~~~:,:;i,(}~=t ~:~ ~~
ND < 4.4 4.4 ug/Kg

ND < 4.4 4.4 ug/Kg

NO < 4.4 4.4 ug/Kg

ND < 4.4 4.4 ug/Kg

J 3.8 4.4 ug/Kg

ND<'4.4 4.4 ug/Kg

ND < 4.4 4.4, ug/Kg

23 4.4ug/Kg

< 4.4 4.4 ug/Kg

< 4.4 4.4 ug/Kg

Volatiles

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichlororopene

Dibromomethane

Dichlorodifluoromethane

Ethylbenzene

Isopropylbenzene

m & p-Xylene

Methylene Chloride

Naphthalene

n-Butylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-ButylbenzenEL •

Styrene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride
OrganicsPrep

Percent Solids



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 8 of 11
Order#: P0007107

Report Date: 08/21/00

Lab Sample #: P0007107-06
Report Date: 21 Aug. 00

Sample Description

PESMW35-7

Analyte(s)

Matrix

Solid

Fla!1 Result

Sampled DateUime

24 Jul. 00 8:14

-PQl

Received

25 Jul. 00

Units Method #

Volaiiles

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroeihane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dibromo-3-chloropropane

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane -0"" {f.'~rt";,.,,
1,3,5-Trimethylbenzene~i~",. _

"'i, \i:j... f,'J.,

1,3-Dichlorobenz.eJ!~ l "~':;h ~;~,J'
1,3-Dichloroprop~~~:'~~%'k{~ )ix.;' "it"

1,4-Dichlorobenzene, "Ii:
.'~S"',

2,2-Dichloropropamr

2-Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

ND

ND

ND

ND

ND

ND

NO
ND

ND

ND

ND

"4\~~~'f
'NO
ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

<430

<430

<430

<430

< 430

<430

<430

<430

<430

<4~0:
.>~~'~ • ., ..

;:1;,.430 ..

<".f70b

. <}430
)~:;,.....-:-~'

<430

<430

<430

<430

<430

<430

<430

<430

<430

<430

<430

<430

<430

<430

< 430

<430

<430

<430

430

430

430

430

430

430

'<;,430

·430

430

···.• .• 430
430

1700

430

430

430

430

430

430

430

430

430

430

430

430

430

430

430

430

430

430

430

ug/Kg

ug/Kg :;<'-' <":

_,:;>~i~~~:::fR"~
.;: ljg/Kg '"tt' ,'.'
<~g/Kg

~~/Kg
ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

uglKg

ug/Kg

uglKg

ug/Kg

ug/Kg

uglKg

ug/Kg

uglKg

ug/Kg

ug/Kg

ug/Kg

uglKg

uglKg

ug/Kg

ug/Kg

ug/Kg

uglKg

8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Page: Page 9 of 11
Order#: P0007107

Report Date: 08/21/00

Lab Sample #: P0007107-06
Reoort Date: 21 Aug. 00

Sample Description

PESMW3 5-7

Analyte(s)

Mill!:ix
Solid

FlaQ Result

Sampled Dateaime

24 Jul. 00 8:14

PQl

Received

25 Jul. 00

Units Method #

Volatiles

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichlororopene'

Dibromomethane

Dichlorodifluoromethane

Ethylbenzene

Isopropylbenzene

m & p-XyJene

Methylene Chloride

Naphthalene

n-Butylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzen.~t!;".,

Styrene "1,:\:ki;':1:~;
Tetrachloroethene \""" .~

.:~""

Toluene

trans-1,2-Dichloroethene

trans-1.3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride
OrganicsPrep

Percent Solids

ND

ND
ND

ND

ND

ND

ND
ND

ND

ND
J

.",:~('~~;:;
·:;l~;,.:t; ,x.

'-No
ND
ND

ND
, ND

J

ND

ND
J

ND

ND

<430

<430

<430

<430

<430

<430

<430

<430

<430' "

<430
- ' : :!.. •'~',~-: .. '

';'~1; .
S"~30

45

<430

<430

<430

<430

<430

<430

38

<430

<430

46

<430

<430

82

430

430

430

430

430

4.30)
- ('::,.

, .•.~'!:i:.~30~·~,.

,'0 '. <, 430 ':,';
i:~Aii"430: .','-

'"?;"".A31)"
.,- 850

430

430

430

430

430

430

430

430

430

430

'430

430

430

430

430

1.0

ug/Kg 8260B

ug/Kg io,r·i\.

,,{~S:(t::~~}
\jg/Kg ..'

,~.:.;.,;,.\,

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

uglKg

ug/Kg

% 160.3



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Page: Page 10 of 11
Order #: P0007107

Report Date: 08/21/00

lab Sample #: P0007107-07
Report Date: 21 Aug. 00

Sample Description

PESMW3 30-32

Analyte(s)

Volatiles

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

i ,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1~Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dibromo-3-chloropropane

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Trimethylbenzene:t\k\
I~ "";".~

1 3-Dichlorobenzene L~'~'i,

1:3-DichloroproP~~h'~><Yjqj, "~"Z;;;i'
1,4-Dichlorobenze~~." ~"'::i:.

. }f:..... :.;:'
2,2-D.chloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Matrix

Solid

Fla~

NO
NO

NO

NO

NO

NO

NO

NO

NO

NO
NO
NO'

1""""': :!",i
:tt k :~'

';{~~\;",~,-;,:.t NO

NO

NO
NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO
NO

Result

< 470

<470

<470

< 470

<470

<470

<470

<470
<470':: ,

<470",

"';:\i~oOo';"" ',"
'_1,'

<t470':.-'

<470

<: 470

<470

<470

<470

<470

<470

<470

<470

<470

<470

<470

<470

<470

<470

<470

<470

<470

Sampled Dateffime

24 Jul. 00 8:26

PQL

470

470

470
470

470

470

',470

470

470·

.470

470

1900

470

470

470

470

470

470

470

470

470

470

470

470

470

470

470

470

470

470

470

Received

25 Jul. 00

Units Method #

ug/Kg 8260B

ug/K9.
u IK !:

iG:iK,:';:'fG,t':',o,o;<,;:
ug/Kg

u~/Kg

ug/Kg

ug/Kg

ug/Kg

uglKg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

uglKg

uglKg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

,Page: Page 11 of 11
Order#: P0007107

Report Date: 08/21100

Lab Sample #: P0007107-07
Report Date: 21 Aug. 00

Sample Description

PESMW3 30-32

Analyte(s)

Matrix

Solid

FlaQ Result

Sampled DateITime

24 Jul. 00 8:26

PQl,

Received

25 Jul. 00

Units Method #

VolatHas

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichlororopene

Dibromomethane

Dichlorodifluoromethane

Ethylbenzene

Isopropylbenzene

m & p-Xylene

Methylene Chloride

Naphthalene

n-Butylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzeri~>;:. .
"~'~~~.,~. '~Styrene ·'i",;., ..·.,

.-2'(~~~

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride
OrganicsPrep

Percent Solids

ND <470

ND < 470

ND < 470

ND <470

ND <470

ND <470

ND <470

ND <470
ND <410';;

ND < 47;~;...
ND<.940
J . ': .'::37'>""';

.- 'Nri.i .... <:"470
~':;;'·l.~~. '., , ... :

:'i~i'0,. ::~~
"ND < 470

ND < 470

ND < 470

ND <470

ND <470

ND < 470

ND <470

ND <470

J 40

ND < 470

ND < 470

82

470

470

470

470

470

410'.
470';>

·470
'A1()

470

940

470

470

470

470

470

470

470

470

470

470

470

470

470

470

470

1.0

uglKg

ug/Kg .~",ri

'<"f,;~(""';;'~')
;::,.ug/Kg ;';;~:?""i';

~"Ug/Kg

~~lKg
ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

uglKg

uglKg

ug/Kg

ug/Kg

uglKg

ug/Kg

ug/Kg

ug/Kg

uglKg

ug/Kg

ug/Kg

%

8260B

160.3



Mlcroseeps

P7107 ----. PARSONS ENGINEERING SCIENCE, INC. --••
•••-- LOCATION: NSA MID SOUTH SITE N6 -••_-

Methane Methane Ethane Ethylene Lab ID Date Date Date AnalystSample t>Jal11es '!19/L __ugll_~. --.11.9/1 ng/I SamQled Received Analyzed007G15UF * 40.08 28 97 X18012 07/24/00 07/26/00 7/26/00 RCW

DETECTION LIMITS 0.07mg/1 0.015ug/1 5ng/1 5ng/1

* Result taken from altemate detE;letor ANALYST INITIALSj?C\.\> REVIEw.L



P7107

- QUALITY CONTROL --

- PARSONS ENGINEERING SCIENCE, INC. -
- LOCATION: NSA MID SOUTH SITE N6 -

.'

CONTINUING CALIBRATION STANDARDS 07126/00 METHOD BLANK 07/26/00

COMPOUND FILE 10 TRUE CONC. MEASURED % DIFF. COMPOUND FILE 10 DET. LIMIT MEASURED

METHANE (TCD) X18002 5.48 5.68 3.65 METHANE (TCD) X18004 0.07mg/1 NO

METHANE (FlO) X18003 36.66 38.99 6.36 METHANE (FlO) X18004 0.015ug/1 NO
I

ETHANE X18003 23582 23348 0.99 ETHANE X18004· 5ng/1 NO

ETHYLENE X18003 26641 25413 4.61 ETHYLENE X18004 5ng/1 NO

ANALYST INITIALS~ REVIE~



MICROSEEPS..:.:::::
,; ,; .;, .;, ,;,; ,; ,; .;, ,; ,; ,; .;, ,; ,; ,; ,; ,; .;, ,; ,; ,; .:. .:. ,; ,; ,; ,; ,; ,; ,; ,; ,; ,; ,; .:. .;, .;, ,; .;, ,; ; ......•••
:::::::::::::::::::.::::::::::::::::::;:::~~~ .::.::...::.:.::...:...::::::::.:::.:..:::;\.

Client Name:
Contact:
Address:

Parsons Engineering Science
Bruce Henry
1700 Broadway
Denver. CO 80290

Page:
Order#:

Report Date:

Page 1 of 5
P0007095
08/17/00

Sample Identification
Lab Sample # Client Sample 10
P0007095-Ql PESMW7 5-7

POO07095-02 PESMW755-57

Approved By:

220 William Pitt Way, Pittsburgh, PA 15238 • Phone (412) 826-5245. Fax (412) 826-3433



Client Name: Parsons Engirieering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 2 of 5
Order #: P0007095,

Report Date: 08/17/00

lab Sample #: P0007095-01
Report Date: 17 Aug. 00

Sample Description

PESMW75-7

Matrix

Solid

Sampled Dateffime

21 Jul. 00 13:50
Received

24 Jul. 00

Analyte(s) Flag Result PQl Units Method #

ND
ND

ND
ND
ND
NT>
ND
ND
NO
ND
ND

Volatiles

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

'1 ,1 ,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dibromo-3-chloropropane

1,2-Dibr6moethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane,:-"

1,3,5-Trimethylbenzen~f$~,
1,3-Dichloroben~~~.~~ .~ 'Si!i,
1,3-DichloroprOP~I-J.?i!;~~;'\~~;..'~j;'i'
1,4-Dichlorobenzene..!tt.,~. .~;

2,2-DichloropropanEi'"

2-Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0
. < 5.0

< 5.0

. '>/<Y·;,·.~2·:0(t:....
ND ;~f~ .

"ji~:NDi~'*:\' ~H
< 5.0

ND < 5.0

ND < 5.0

ND < 5.0

ND < 5.0

ND <5.0

ND <'5.0

ND < 5.0

ND < 5.0

ND < 5.0

ND < 5.0

ND < 5.0

ND < 5.0

ND < 5.0

ND < 5.0

ND < 5.0

5.0 ug/Kg

5.0 ug/Kg .,,~:;-;.lf{:l
Ii' ,.

5.0 ug/Kg;,~
1""':~":5C~... ~'..(;'t;,'~':~!:;J!~'},

5.0 ..:.:'.f····ug/~g -
:':·'·"11, Ef:

5.0 \~;l!g/Kg

::'({;i\~:~\~~:...c;lt?:, i;,. "?~~:
;:~\~tit~,,f;" ~~:
\i:.:,5~0 ug/Kg

5.0 ug/Kg

20 ug/Kg

5,0 ug/Kg

5.0 ug/Kg

5.0 ug/Kg

5.0 ug/Kg

5.0 ug/Kg

5.0 ug/Kg

5.0 ug/Kg

5.0 ug/Kg

5.0 ug/Kg

.5.0 ug/Kg

5.0 uglKg

5.0 ug/Kg

5.0 ug/Kg

5.0 ug/Kg

5.0 ug/Kg

5.0 ug/Kg

5.0 ug/Kg

5.0 ug/Kg

5.0 ug/Kg

8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 3 of 5
Order #: P0007095

Report Date: 08/17100

Lab Sample #: P0007095-01
Report Date: 17 Aug. 00

Sample Description

PESMW75-7
Milldx
Solid

Sampled DatefTime
21 Jul. 00 13:50

Received
24 Jul. 00

Analyte(s) Flag Result ,POL Units Method #

160.3

8260B

%1.0

5:0

10

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0
5.0'

5.0
5.0

5.0

87

< 5.0 5.0 ug/Kg

< 5.0 5.0 ug/Kg ,o"C""'~;\,

< 5.0 5.0 ug/Kgf\. n~,~

: ::~ ::~ ~'~:rI"':"..~.-,..·.":'~.v,·,~.'vgg~~~Pg "~~~~:~\';~;~}
:i;P:';." '...'" .;.". .• '-:~~t '':'~~.'

< 5.0 5.0#" 'tig/Kg,... ,,-;to\, t;. ";4;((._.,,"

< 5.0 ~':\5.0 ·;~W;;·;;", u9lKg

< 5.0 ". "':f,;_.~_".]:~:,55· '.Oo.':~i,' "J~: UU9
g
/
IK
K9

g< 5;0'-"':, -
:-.~,.

ug/Kg

ug/Kg

ug/Kg

uglKg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ND
ND
NO

NO

ND
NO

NO

NO

NO

NO

J

/:" .'~~"

',' '" < ~;~;H/~: "',
/' '~"';;2.7
~ .'. .~~~~

J}r~ ":2:~O

.•'#'~~~ '-;;t~:, j~ 0

''!'h:'ic)} -""': ~.~
'NO < 5.0

NO <5.0

NO < 5.0

NO < 5.0

NO < 5.0

NO < 5.0

NO <'5.0
NO <5.0

J 1.6

NO < 5.0
NO < 5.0

Volatiles

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichlororopene

Dibromomethane

Dichlorodifluoromethane

Ethylbenzene

Isopropylbenzene

m &p-Xylene

Methylene Chloride

Naphthalene

n-Butylbenzene

n-Propylbenzene

o-Xylene ,"..
p-lsopropyltolueneNfk,

;;::e",lbenze~;:~~~'l"'
Tetrachloroethene·'~h.. ,,'

.?/~ .'
Toluene ,,'

trans-1,2-Dichloroethene

trans-1.3-Dichloropropene

Trichloroethene

Trichlorofluoromethane .

Vinyl Chloride
OrganicsPrep

Percent Solids



Client Name: Parsl:ms Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 4 of 5
Order#: P0007095

Report Date: 08/17/00

Lab Sample #: P0007095-02
Report Date: 17 Aug. 00

Sample Description

PESMW7 55-57

Analyte(s)

Matrix

Solid

Flag Result

Sampled DatelTime

21 Jul. 00 14:30

PQL

Received

24 Jul. 00

Units Method #

ND

~

~

ND

5.0

5.0

5.0

5.0
5.0 .~"~'.

5,0}:~

..,:."'it.s...0 'J:'L •...
~ ..... ,

". 50
";:':~\5:Q

.5~0

5.0

20

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

Volatiles

1,1,1,2-TetrachloroethanE:

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

. 1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dibromo-3-ehloropropane

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane ..,'

1,3,5-Trimethylbenzene;;~;~;,
6 ~~ ".'!.llj

1,3-Dichlorobenz¥.I)~. i: '~~,
~~ "'~'~~~"" '; ", :;~~{ '..

1,3-Dichloropropa'ite":~1:':J;J~ ./~;:;";'

1,4-Dichlorobenze~!~""" ":{i;,
:{{J·t~'-'"

2,2-Dichloropropane'

2-Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

< 5.0

< 5.0

< 5.0

< 5.0

5.2

J 1.8

~ < 5.0

ND < 5.0
~ <5;0"<'

~ <50,;,

:m :;0': ',', "~1:0~:;:~:,"J .

"~~~t~,,~,,~;~~
~ < 5.0

~ < 5.0

~ < 5.0

~ < 5.0

~ < 5.0

~<·5.0

~ < 5.0

~ < 5.0

~ < 5.0

~ < 5.0

~ < 5.0

~ <5.0

~ < 5.0

~ < 5.0

~ <5.0

ug/Kg 8260B

ug/Kg /:':');:~"

'~~~~\'~i:'
~~'iKg
ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg



Page: Page 5 of 5
Order #: P0007095

Report Date: 08/17/00

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0007095-02
Report Date: 17 Aug. 00

Sample Description

PESMW7 55-57
M..atdx
Solid

Sampled Daterrime
21 Jul. 00 14:30

Received
24 Jul. 00

Analyte(s) Flag Result PQL Units Method #

160.3,

8260B

%1.084,

< 5.0 '5.0 ug/Kg

< 5.0 5.0 ug/Kg,j,'<""'~'

3.0 5.0 uglKg~' '~':
~ ~. ;"':;"t¥~;;t~~~

: ::~ ~:~/,<A;,~ 'fQ~\~~:~: "JZ;;~'+:'~)
< 5 0 5 0 \;:yg/Kg

< 5:0 "'~".:,;;.5:~0~;;;,}!\. ~ J9/Kg
< 5 0 ",.1'.:,':,(" 50 'l~,., "',;:' ug/Kg

. ~ ~t' ",~,lr':~:'"
< 9.,o'.-S ; r:f"':5.0c,. ug/Kg

< 5 0 '·':\;~i:;." 5:0'::" ug/Kg
!t'P";'::i:';:r!j~.6'·~/~;';:~::: y 10 ug/Kg

~. '3\0 i'('"';' 5.0 ug/Kg
1'1f;\. iJ

1i'fii';., <,5.0 5.0 ug/Kg
·-:'~~~;:?i~'<·~

< 5.0 5.0 ug/Kg

< 5.0 5.0 ug/Kg ,

< 5.0 5.0 ug/Kg

< 5.0 5.0 ug/Kg

< 5.0 5.0 ug/Kg

< 5.0 5.0 ug/Kg

< 5.0 5.0 ug/Kg

< 5.0 5.0 ug/Kg

<'5.0 5.0 ug/Kg

< 5.0 5;0 ug/Kg

8.9 5.0 ug/Kg

< 5.0 5.0 ug/Kg

< 5.0 5.0 ug/Kg

ND.

ND

ND
J

ND

ND

ND

ND

ND

ND

ND

J

ND

ND

ND

ND

ND

ND

ND

Volatiles

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1 ,3-Dichlororopene

Dibromomethane

Dichlorodifluoromethane

Ethylbenzene

Isopropylbenzene

m & p-Xylene

Methylene Chloride

Naphthalene

n-Butylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenze

Styrene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride
OrganicsPrep

Percent Solids



MICROSEEPS.:.::::·
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Client Name:
Contact:
Address:

Parsons Engineering Science
Bruce Hen!)'
1700 Broadway
Denver, CO 80290

Page:
Order#:

Report Date:

Page 1 of 7
P0007088
08/17/00

Sample Identification
Lab Sample # Client Sample ID
POOO7088-01 PESINJZ 12-14

POOO7088-02 PESINJ2 34-36

POOO7088-03 PESlNJ2 40-42

Approved By:

220 William Pitt Way, Pittsburgh, PA 15238 • Phone (412) 826-5245, Fax (412) 826-3433



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 2 of 7
Order #: P0007088

Report Date: 08/17/00

Lab Sample #: P0007088-01
Report Date: 17 Aug. 00

Sample Description

PESINJZ 12-14

Analyte(s)

Matrix

Solid

Flag Result

Sampled Dateaime

20 Jul. 00 10:50

PQL

Received

21 Jul. 00

Units Method # '

Volatiles

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dibromo-3-chloropropane

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane . ~I};

1,3,~Trimethylbenzene'ci:~~,

1,3-D~chloroben~~~'~j." \~,jt,.~_,.;":,:;.~".....,.....,,., .
1,3-Dlchloropropane·';~.;~~ "
1,4-Dichlorobenzeri'e, ... ,,,,..?~

2,2-Dichloropropanejj[.'·!

2-Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

ND

ND

ND
ND

ND

ND
ND

ND

ND

ND

ND
ND

,,<:~:'.'~j
,,""ND' .
\Ii I J~ .;.

<:m£' '

ND
ND

ND

ND

ND
ND

ND

ND

ND

ND
ND

ND

ND

ND
ND

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0.,

;,:~5.0

:420' ,,'F

,~:ko

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

<:'5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

5.0

5.0

5.0

5.0

5.0

5.0",

-;', ',5.0

5.0

:5.0

····.".,5.0

5.0

20

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

ug/Kg 8260B

ug/Kg . -""'~(4

~~:§"~~=J
't,Jg/Kg

;f~t,··"

tig/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 3 of 7
Order#: P0007088

Report Date: 08/17/00

Lab Sample #: P0007088-01
Report Date: 17 Aug. 00

Sample Description

PESINJZ 12-14

Matrix

Solid

Sampled DatefTime

20 Jul. 00 10:50

Received

21 Jul. 00

Analyte(s) Flag Result PQL Units Method #

Volatiles

Chlorodibromomethane .

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichlororopene

Dibromomethane

Dichlorodifluoromethane

Ethylbenzene

Isopropylbenzene

m & p-Xylene

Methylene Chloride

Naphthalene

n-Butylbenzene

n-Propylbenzene

~~~;~OepYltoluene lif1.
sec-Butylbenze,'{e~~", 't

l. "i;i:t(f.~" t;t

Styrene \'\: "~,:{~,
Tetrachloroethene '!;~'" '\l

.,~.".,

Toluene 4J<"

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

ND < 5.0 5.0 ug/Kg 8260B

ND < 5.0 5.0 ug/Kg ,.,.,,,,.t:~:;,,.

~D <'~20 ~.~ ,,"4{G~,:;~'lE'';;''~
ND < 5.0 5.0 ";;,;.ug/Kg :,",~".",:,-:J

ND < 5.0 ~,OS'}> I' jUg/Kg
ND ' . " , ~;§Ikg

: ~ i:t'i::i~:!:j,;':,::·J ~~;~
ND -,{7r;;;'ii;Jj~~~~~O\~.:.;,,/ 5.0 ug/Kg

<~;:~\l,~%'''"~~~ ~.~ ~~;~
't'&D ."" < 5.0 5.0 ug/Kg

;; ·,;p:rl

Ii 'ND < 5.0 5.0 ug/Kg
"'§

't NO < 5.0 5.0 ug/Kg

ND < 5.0 5.0 ug/Kg

ND < 5.0 5.0 ug/Kg

ND < 5.0 5.0 ug/Kg

ND < 5.0 5.0 ug/Kg

'ND<'5.0 5.0 ug/Kg

ND < 5.0 5.0 ug/Kg

J 4.9 5.0 ug/Kg

ND < 5.0 5.0 ug/Kg

ND < 5.0 5.0 ug/Kg



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 4 of 7
Order #: P0007088

Report Date: 08/17/00

Lab Sample #: P0007088-02
Report Date: 17 Aug. 00

Sample Description

PESINJ2 34-36

Matrix

Solid

Sampled DateITime

20 Jul. 00 11 :00

Received

21 Jul. 00

Analyte(s) . Flag Result PQl Units Method #

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

Volatiles

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2A-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dibromo-3-chloropropane

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane;

1,3,5-Trimethylbenzend~"~~"

1,3-DichIOrOberii~~;~,..t 'i~~6).
1 3-Dichloropropaile';;;;;,t'"i~; '€I':ii"

I ..~ ,'~~:~~?t ,,_?c'

1A-Dichlorobenzene"."
}T'"

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

ND < 5.0

ND < 5.0

ND < 5.0

ND < 5.0

ND < 5.0

ND < 5.0

ND < 5.0

ND < 5.0
NO < 5:0'v,":

ND < 5;0 ..':;"'"
. ~ :.. " .

ND'{<: 50

. ND'.:....·.·., \.;~.f~\·>'···p·
. ~~:;>t'tt>~:~"J..... ._

NU:to"':::.h:i;);r5.0

\!grrB}~,\~,",J. < 5.0
'&ND" < 5.0
:~Ji1/
~ND < 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

<"5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

ug/Kg 8260B

ug/Kg

ug/Kg!~,.>"".•,,>.

~ ;(;:~.;",.uu~.'.'.,·,9~:"II'kK;,.P9 ;'1.'~'::'io;::;n:l.;;'
" ;·:~':"'>~l~~·"·;

Lig/Kg

Jg/Kg
ug/Kg

ug/Kg

5~0 ug/Kg

5.0 ug/Kg

20 ug/Kg

5.0 . ug/Kg

5.0 ug/Kg

5.0 ug/Kg

5.0 ug/Kg

5.0 ug/Kg

5.0 ug/Kg

5.0 ug/Kg

5.0 ug/Kg

5.0 ug/Kg

5.0 ug/Kg

'5.0 ug/Kg

5.0 ug/Kg

5.0 ug/Kg

5.0 ug/Kg

5.0 ug/Kg

5.0 ug/Kg

5.0 ug/Kg

5.0 ug/Kg

5.0 ug/Kg



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 5 of 7
Order #: P0007088

Report Date: 08/17/00

Lab Sample #: P0007088-02
Report Date: 17 Aug. 00

Sample Description
PESINJ2 34-36

Analyt (s)

Volatiles

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1.3-Dichlororopene

Dibromomethane

Dichlorodifluoromethane

Ethylbenzene

Isopropylbenzene

m & p-Xylene

Methylene Chloride

Naphthalene

n-Butylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzerie".

Styrene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

Matrix
Solid

Flag

ND

ND

J

ND

ND

ND

ND

ND

ND

ND

ND

J
"',

" NO'

:;ND
ND

.. In"
ND

ND

NO

ND

NO

ND

ND

J

ND

ND

Sampled DateITime Received

20 Jul. 00 11 :00 21 Jul. 00

Result PQL Units Method #

< 5.0 5.0 ug/Kg 8260B

< 5.0 5.0 ug/Kg

1.6 5.0 ug/Kg

< 5.0 5.0 'ugiKg '::::~. ,';' , "': .:)~

< 5.0 5.0 'ug/Kg

<5.0 5.0 ug/Kg

< 5.0 " 5.0 ug/Kg

< 5.0. 5.0 ug/Kg

<5.0 5.0 ug/Kg

< 5.0 5.0 ug/Kg

< 10 10 ug/Kg

2.4 5.0 ug/Kg

<·5.0 5.0 ug/Kg

< 5.0 5.0 ug/Kg

<5.0 5.0 ug/Kg

<5.0 5.0 ug/Kg

< 5.0 5.0 uglKg

< 5.0 5.0 uglKg

< 5.0 5.0 uglKg

< 5.0 5.0 ug/Kg

< 5.0 5.0 ug/Kg

'<5.0 5.0 ug/Kg

< 5.0 5.0 uglKg.

3.9 5.0 uglKg

< 5.0 5.0 ug/Kg

<5.0 5.0 ug/Kg



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 6 of 7
Order #: P0007088

Report Date: 08/17/00

Lab Sample #: P0007088-03
Report Date: 17 Aug. 00

Sample Description

PESINJ2 40-42
M.!lliix
Solid

Sampled DateITime

20Jul.00 11:15

Received

21 Jul. 00

Analyte(s) Flag Result PQl Units Method #

Volatiles

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dibromo-3-chloropropane

1,2-Dibromoethane

1.2-Dichlorobenzene

1.2-Dichloroethane

1.2-Dichloropropane <,
1.3,5-Trimethylbenzene<;;

• 0·;';<"1. ~:. \~J\
1,3-Dlchlorobenzen~ ;: ~';!f;.

1.3-Dichloroprop~n~;:( ]h1"

1,4-Dichlorobenzeri~.,_,

2,2-Dichloropropane"

2-ChlorotoluelJe

4-Chlorotoluene

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

.. : ..

ND

ND
ND

ND

J

J

ND
ND

ND

ND
ND

ND

Nb~
..JI'

:;>Nif·

·ND
-Ni)
ND
ND
ND

ND
ND

ND

ND

ND

ND

ND
ND

ND

ND

ND

ND

< 5.0

< 5.0

< 5.0

< 5.0

3.9

2.4

< 5.0

< 5.0 "

< 5,0":;".

<i)~~~:,"
••,:5.0

"::'1
< 5.0

< 5.0

< 5.0

<5.0
< 5.0

< 5.0

< 5.0

< 5.0

<'5~0

<5.0
< 5.0
< 5.0

< 5.0
< 5.0

< 5.0

< 5.0
< 5.0
<5.0

5.0

5.0

5.0

5.0

5.0

5.0
5.0;

5.0

5.6·
5.0

5.0

20

5.0

5.0

5.0

5.0

5.0

5.0
5.0
5.0
5.0
5.0
5.0
5.0

5.0
5.0
5.0
5.0
5.0
5.0

5.0

ug/Kg

ug/Kg

ug/Kg;:

.. ;," '~':~R~' .
ug/Kg

ugIKg
ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 7 of 7
Order #: P0007088

Report Date: 08/17100

Lab Sample #: P0007088-D3
Report Date: 17 Aug. 00

Sample Description
PESINJ2 40-42

Matrix
Solid

Sampled Dateffime
20Jul.00 11:15

Received
21 Jul. 00

Analyte(s) Flag Result PQL Units Method #

Volatiles

Chlorodibromomethane ND < 5.0 5.0

Chloroethane ND < 5.0 5.0

Chloroform J 1.8 5.0

Chloromethane ND < 5.0 5.0

cis-1,2-Dichloroethene ND < 5.0 5.0
,'-"

cis-1,3-Dichlororopene ND < 5.0 5.0;;'

Dibromomethane ND < 5.0 .:5.0 <~',:~
Dichlorodiftuoromethane ND < 5.0 '. 5 0 ",
Ethylbenzene ND < !i;0,r",i;i;:'~))?"5:q":

:::r;~be::ene : (""~~:t':~l ~.~
Methylene Chloride .J,o< :8f,~~,_ 5.0

Naphthalene ,,~<,' ·Nti:r -i;~_~.."7:~.•"~.!.",, ...•,,,,<..,j$.0 5.0
n-Butylbenzene l!"''-;;;~~~,:;;;~tr;,}Nd';:i;~~~;~' -~ 5.0 5.0

n-Propylbenzene /".~ %L ,,~ < 5.0 5.0

~=:~~~~k;. ~;~\):~~;'"') ': :H ~.~
Styrene \:> :;,; ND < 5.0 5.0

...:,; .,-'
Tetrachloroethene .":;,.. ~ '. ND < 5.0 5.0

Jf,';:'-'
Toluene' ND < 5.0 5.0

trans-1,2-Dichloroethene ND .<5.0 5.0

trans-1,3-Dichloropropene ND < 5.0 5.0

Trichloroethene J 4.4 5.0

Trichlorofluoromethane ND < 5.0 5.0

Vinyl Chloride ND < 5.0 5.0

ug/Kg

ug/Kg ,/.'i<;\~i-

.;<ft~·~~:1tJ[i.Eff~'b'~
<.; ug/Kg '}, ..;,,,,J'

"';~!9/Kg"

ug}Kg
;~ .

ug/Kg

ug/Kg

ug/Kg

ug/Kg,

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ugIKg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

8260B
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P0007107-05
PO0071 07-06
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P0008024-09
P0008024-10
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Parson's Identification Number Lab ID number
PES-DUPI P0008024-11
PESMW2D 080400 P0008030-01
PESMW2S 080500 P0008030-02
PESINJID 080500 P0008030-03
PESINJI S 080500 P0008030-04
PES DUP3 P0008030-05
PESlNJ2D 080500 P0008030-:06
PESINJ2S 080500 P0008030-07
PESINBD 080500 P0008030-08
PESINBS 080500 P0008030-09
PESINJ4D P0008030-10
PESINJ4S 080600 P0008030-11
PESMWID P0008030-12
TRIP BLANK P0008030-13
PESMW4S 080300 P0008045-01
PESMW6D 080300 P0008045-02
PES DUP2 P0008045-03
PESMW6S 080400 P0008045-04
PESMW3D 080400 P0008045-05
PESMW3S 080400 P0008045-06
RINSATE BLANK P0008045-07
TRIP BLANK P0008045-08

All samples were found to be intact. Three samples arrived at Microseeps for VOC soil
analyses Without the appropriate jars for percent solids. These samples were
PESINJ2 12-14, PESlNJ2 34-36, and PESINJ2 40-42. The samples were logged in for
the requested VOC analysis without the percent solids being done as per Bruce Henry.
The results reported are not based on dry weight calculations.

Dissolved Light Hydrocarbons:

No anomalies were found during the analysis ofdissolved light hydrocarbons.

Compliance Data:

No anomalies were found during the following analyses: Bromide, 'Color, Chloride,
Nitrate, Nitrite, and Total Organic Carbon.

Metals Data:

No anomalies were found during the following analyses: Arsenic, Manganese, and
Selenium.

220 William Pitt Way, Pittsburgh, PA 15238 • Phone (412) 826-5245, Fax (412) 826-3433
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Organic Data:

Samples that were sent in for volatile analysis have been reported offof multiple
dilutions. In many cases data was reported from a low level, a medium level and a high
level analysis. Ifany analyte fell between these three dilutions, the result would be
reported as an estimated concentration with a "Y' flag.

220 William Pitt Way, Pittsburgh, PA 15238 • Phone (412) 826-5245; Fax (412) 826-3433
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Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Denver, CO 80290

Page: Page 1 of 25
Order #: P0008030

Report Date: 09/14/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Sample Identification
Lab Sample # Client Sample 10
POOO8030-01 PES MW4S 080300

POOO8030-02 PES MW6D 080300

P000803Q-03 PES DUPQ

POOO8030-04 PES MW6S 080400

POOO8030-05 PES MW3D 080400

POOO8030-06 PES MW3S 080400

POOO803Q-07 RINSATE BLANK

POOO8030-08 TRIP BLANK

A_ovedBy: o. ((,1.
~lu-1~

220 William Pitt Way, Pittsburgh, PA 15238 • Phone (412) 826-5245, Fax (412) 826-3433



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: ' Page 2 of 25
Order #: P0008030

Report Date: 09/14/00

Client Proj Name: Vegetable Oil Study - Navy
Client Proj #: 737490. 030000

Lab Sample #: P0008030-Q1

Sample Description

PES MW4S 080300

Analyte(s)

Matrix

Water

Flag Result

Sampled Datemme

03 Aug. 00 17:00

PQL

Received

07 Aug. 00

Units Method #

WetChem
Water

Nitrate-nitrite as N

Total Organic Carbon

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane.

1,2,4-Trichlorobenzene:~J;;'

1,2,4-TrimethYlb~h'~~,~e ;~~'~{~k!\t,:
1,2-Dibromo-3-chlbrOptQpan~'"

1,2-Dibromoethan~\."". '''';
:.,

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

0.47 0.050 .. "mgfL 353.3
.'."' '''-"t'

ND < 5.0 5.0 mgll 9060.... : .....

..", ....

ND < 5.0 5.0 ug/L 8260B

ND < 5.0 5.0 ug/L

ND <5.0 5.0 ug/L

ND < 5.0. 5.0 ug/L
"

9.7
....

5.0 uglL". '.-

-:.: ''','69 5.0 ug/L
..'.",,:,NT> < 5.0 5.0 uglL::._:.

'No < 5.0 5.0 ug/L
J.j:i··

'ND < 5.0 5.0 ug/L

NO < 5.0 5.0 ug/L

ND < 5.0 5.0 ug/L

ND < 20 20 ug/L

ND < 5.0 5.0 uglL

NO < 5.0 5.0 ug/L

ND <5.0 5.0 ug/L

NO < 5.0 5.0 ug/L

NO < 5.0 5.0 ug/L

ND <5.0 5.0 uglL

NO < 5.0 5.0 ug/L

ND < 5.0 5.0 ug/L

ND < 5.0 5.0 ug/L

ND < 5.0 5.0 ug/L

ND < 5.0 5.0 uglL

J 2.9 5.0 ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 3 of 25
Order #: P0008030

Report Date: 09/14/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.. 030000

Lab Sample #: P0008030-01
Report Date: 14 Sep. 00

Sample pescription Matrix Sampled Dateffime Received

PES MW4S 080300 Water 03 Aug. 00 17:00 07 Aug. 00

Analyte(s) Flag Result PQL Units Method #

Volatiles

Bromobenzene NO < 5.0 5.0 ug/L 8260B
Bromochloromethane ND . < 5.0 5.0 >U9/L
Bromodichloromethane NO < 5.0 5.0 uglt

Bromoform
"'."

ND < 5.0 5.0 ..·uglL
.;t.,.

Bromomethane NO < 5.0 5.0 ijg/L
Carbon tetrachloride S.D· 1..

50 ugIL

Chlorobenzene ND < 5.0 5:0 ug/L
Chlorodibromomethane ND < 5.0 5.0 ug/L

..
Chloroethane NO ·<5~0 5.0 ug/L
Chloroform 120 5.0 uglL

Chloromethane ·NI> .~ 5.0 5.0 uglL

cis-1,2-Dichloroethene 6.4 5.0 ug/L
cis-1,3-Dichlororopene '.'·ND < 5.0 5.0 uglL

.'"~

Dibromomethane oNb < 5.0 5.0 uglL

Dichlorodifluoromethane . ND < 5.0 5.0 ug/L

Ethylbenzene .""~;";~. NO < 5.0 5.0 ug/L
<. ' ":r~"" :~"'t·: ,

Isopropylbenzene,; ":<:.:. ND < 5.0 5.0 uglL

m & p-Xylene \. ND < 10 10 uglL

Methylene Chloridel;-:f' ND <5.0 5.0 ug/L

Naphthalene ND - <5.0 5.0 ug/L
n-Butylbenzene ND < 5.0 5.0 ug/L

n-Propylbenzene ND < 5.0 5.0 ug/L

o-Xylene NO < 5.0 5.0 ug/L

p-Isopropyltoluene ND < 5.0 5.0 ug/L
sec-Butylbenzene ND < 5.0 5.0 ug/L

Styrene ND < 5.0 5.0 uglL

tert-Butylbenzene NO < 5.0 5.0 ug/L

Tetrachloroethene ND < 5.0 5.0 ugIL

Toluene ND < 5.0 5.0 uglL



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 4 of 25
Order #: P0008030

Report Date: 09/14/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Lab Sample #: P0008030-01
Report Date: 14 Sep. 00

Sample Description
PES MW4S 080300

Analyte(s)

Matrix
Water

Flag Result

Sampled DateITime
03 Aug. 00 17:00

PQl

Received
07 Aug. 00

Units Method #

Volatiles

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

ND
ND

ND

ND

< 5.0

< 5.0

1600

< 5.0

< 5.0

5.0

5.0

50

5.0

5.0
,r:·' .-

ug/L ~:.

l.Jg~·:l>."

ugtL ...... '.,.

ugll

ug/l

8260B

'..".
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Page: Page 5 of 25
Order #: P0008030

Report Date: 09/14/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490. 030000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0008030-02

Sample Description

PES MW6D 080300

Matrix

Water

Sampled Datemme

03 Aug. 00 18:45

Received

07 Aug. 00

Analyte(s) Flag Result PQl Units Method #

353.3
., 9060

.mg(L ",""':',." ",','}I..'··

; -." . mg/L
0.050

5.0

0.47

< 5.0ND

WetChem
Water

Nitrate-nitrite as N

Total Organic Carbon

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane .. ~'

1,2,4-Trichlorobenzene :;\~.
1,2,4-Trimethylo~rizenet';~!~!,
1,2-Dibromo-3-ch:lord'~r9~a~~":

;h(

1,2-Dibromoethane'

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1.3~Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

ND < 5.0 5,0 ug/L 8260B

ND < 5.0 5.6 ug/L

ND <5.0 5~0 uglL

ND < 5.0 5.0 ug/L

16 5.0 ug/L

120..' 5.0 ug/L
"

ug/L... , ... !'ill . <5.0 5.0

ND < 5.0 5.0 ug/L
.( ;:.

ug/LND < 5.0 5.0

ND < 5.0 5.0 ug/L

ND < 5.0 5.0 ug/L

ND < 20 20 ug/L

ND < 5.0 5.0 ug/l

ND < 5.0 5.0 ug/L

ND < 5.0 5.0 ug/L

ND < 5.0 5.0 ug/l

ND < 5.0 5.0 ug/L

ND < 5.0 5.0 uglL

ND <5.0 5.0 uglL

ND < 5.0 5.0 ug/L

ND <5.0 5.0 ug/L

ND <5.0 5.0 ug/L

ND <5.0 5.0 ug/L

ND < 5.0 5.0 ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 6 of 25
Order#: P0008030

Report Date: 09/14/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Lab Sample #: P0008030-02
Report Date: 14 Sep. 00

Sample Description

PES MW6D 080300

Analyte(s)

Milldx
Water

Flag Result

Sampled Datemme

03 Aug. 00 18:45

PQL

Received

07 Aug. 00

Units Method #
Volatiles

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichlororopene

Dibromomethane

Dichlorodifluoromethane.~:

Ethylbenzene .,,:', ( \;~~;
, :';~'~.. ,'" :~~L~

IsopropylbElnZene'" .:i;".>
m & p-Xylene

Methylene Chloride

Naphthalene

n-Butylbenzene

n"Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

Toluene

ND

ND'

ND

ND

ND

ND

ND

ND

.:,Nt).
.:~.

J .;'.

i~tm
Nil
ND

ND

NO
ND

ND

ND

ND

NO
NO
ND

ND

ND

NO
ND

ND

.;

<5.0 5.0 ug/L 8260B

< 5.0 5.0 'u91,1,- "';...

< 5.0 5.0 uglL .'.
,~ .'-- .

< 5.0 5.0 .yglL
< 5.0 5.0 .ug/L

6.4 ",;\~.,."'5:?· uglL

< 5.0 .... :;. 'J.5:0 ug/L

< 5.0 '5.0 ug/L

<5~O
:.:,.- '. \".':;:

5:0 ug/L
.. , ..

17 .{ 5:0 ug/L.-.,.: ...

~'::i~'~'o;,I 5.0 uglL

5.0 uglL

< 5.0 5.0 ug/L

< 5.0 5.0 uglL

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

<5.0 10 uglL

< 5.0 5.0 ug/L

'- <5.0· 5.0 ug/L

<5.0 5.0 uglL

< 5.0 5.0 uglL

<5.0 5.0 ug/L

<5.0 5.0 uglL

<5.0 5.0 ug/L'

< 5.0 5.0 ug/L

<5.0 5.0 uglL

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 7 of 25
Order #: P0008030

Report Date: 09/14/00

Client Proj Name: Vegetable Oil Study - Navy
Client Proj #: 737490.030000

Lab Sample #: P0008030-02
Report Date: 14 Sep. 00

Sample Description

PES MW6D 080300

Anal~1e(s)

Volatiles

trans-1,2-DichloroetheIi8

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

Matrix

Water

Flag

ND

ND

ND

ND

Result

< 5.0

< 5.0

220

< 5.0

<5.0

Sampled DateITime

03 Aug. 00 18:45

PQL

5.0

5.0

5.0

5.0

5~P

Received

07 Aug. 00

Units Method #

ug/L. 8260B
··'ug/L· ... :.;",

. ug/t

ug/L

ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 8 of 25
Order #: P0008030

Report Date: 09/14/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Lab Sample #: P0008030-03

Sample Description

PES DUP2

Analyte(s)

Matrix

Water

Flag Result

Sampled DateITime

03 Aug. 00 7:00

pal

Received

07 Aug. 00

Units Method #

ND <5.0

ND <5.0

ND5?,e:,
ND <5.0"

....; 10

:':' ~;79~:;" $

·:..(~rD"·'.:·: ..,",:,;. < 5.0

'ND· < 5.0

'N]; <5.0

ND <5.0

ND < 5.0

ND <5.0

ND <5.0

ND < 5.0

ND '<5.0
ND < 5.0

ND <5.0

ND < 5.0

ND < 5.0

ND < 5.0

ND < 5.0

ND < 5.0

ND < 5.0

J 3.0

WetChem
Water

Nitrate-nitrite as N

Total Organic Carbon

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1 ,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane ..,;/

1,2,4-Trichlorobenzene t:&"
.i~"';' ;; 'r;ij,\\

1,2,4-Trimethylb~ri~~!1e~: ':(~

1,2-DibromO-3-chI6;d~fQ~a~ff;i'"
1,2-Dibromoethane\~c,::. "'of;

1,2-Dichlorobenzen~':'

1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

ND

0.52

< 5.0

:<

0.050 .,..,:mg/L. '

5.0 ., (~~:,~ ~~7L .......

~ ,"
:~'.{\:

r;< ;"~
,1 /

.....

.. 5.0 ug/L
.:;;! ....•

··~.O . ug/L

'5:0" ug/L

5.0 ug/L

5.0 ug/L

5.0 ug/L

5.0 ug/L

5.0 ug/L

5.0 ug/L

5.0 ug/L

5.0 uglL

20 ug/L

5.0 ug/L

5.0 uglL

5.0 ug/L

5.0 ug/L

5.0 ug/L

5.0 uglL

5.0 ug/L

5.0 uglL

5.0 ug/L

5.0 ug/L

5.0 ug/L

5.0 uglL

353.3

9060

8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 9 of 25
Order#: P0008030

Report Date: 09/14/00

Client Proj Name: Vegetable Oil Study - Navy
Client Proj #: 737490.030000

Lab Sample #: P0008030-03
Report Date: 14 Sep. 00

Sample Description
PES DUP2

Analyte(s)

Matrix
Water

Flag Result

Sampled DatefTime
03 Aug. 00 7:00

PQL

Received
07 Aug. 00

Units Method #

Volatiles

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichlororopene

Dibromomethane

Dichlorodifluoromethane
i· ~

Ethylbenzene,·~t{;;;.

Isopropylbenzene. .
",

m & p-Xylene

Methylene Chloride,!:

Naphthalene

n-Butylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

. Styrene

tert-Butylbenzene

Tetrachloroethene

Toluene

• '.>'

ND < 5.0 5.0 ug/L. 8260B

ND <5.0 5.0 uglL '~':. t: ',." '.

ND <5.0 5.0 ugiL

ND <5.0 5.0 ug/L

ND <5.0 5.0 lJg/L

53 ." /"'5.0:' ug/L
.', ",

ND <5.0 '; 5~d: uglL
;.:.:

ND <5.0 5,9 . ug/L

ND <5.0 5.0 ug/L

120 5.0 uglL

No.- - -<5.0 5.0 ug/L
,j-

0'.:, 6~8 5.0 ug/L...,':.....
·'.;ND < 5.0 5.0 ug/L

V:?i•.;~,
< 5.0 5.0 ug/L" _,ND

ND < 5.0 5.0 ug/L

ND <5.0 5.0 ug/L

ND < 5.0 5.0 ug/L

ND < 10 10 uglL

J 1.2 5.0 uglL

ND - <5.0 5.0 ug/L

ND < 5.0 5.0 ug/L

ND < 5.0 5.0 ug/L

ND < 5.0 5.0 ug/L

ND < 5.0 5.0 ug/L

ND < 5.0 5.0 ug/L

ND <5.0 5.0 ug/L

ND < 5.0 5.0 ug/L

ND <5.0 5.0 ug/L

ND <5.0 5.0 ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 10 of 25
Order #: P0008030

Report Date: 09/14/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Lab Sample #: P0008030-03
Report Date: 14 Sep. 00

Sample Descdption

PES DUP2

Analyte(s)

Matrix

Water

Flag Result

Sampled DateITime

03 Aug. 00 7:00

PQL

Received

07 Aug. 00

Units Method #

Volatiles

trans-1,2-Dichloroethene

trans-1 ,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

ND

ND

ND

ND

< 5.0

< 5.0

1100

<5.0

< 5.0

5.0

5.0

50

5.0

5.0
."'~.:' ,';".

~-:.

ug/L i:
.. ··'ug/.k .

ugiL
·ug/L

ug/L

8260B

.~. .



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 11 of 25
Order #: P0008030

Report Date: 09/14/00

Client Proj Name: Vegetable Oil Study - Navy
Client Proj #: 737490. 030000

Lab Sample #: P0008030-04

Sample Description

PES MW6S 080400

Analyte(s)

WetChem
Water

Nitrate-nitrite as N

Total Organic Carbon

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene (:;~\

1,2,4-Trimethylt5~rz~~e '~~";.
1.2-Dibromo-3-chibrdprqpal1~;/

1;2-Dibromoethane\;: "

1,2-Dichlorobenzen~'
1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

Matrix Sampled DateITime Received
Water 04 Aug. 00 9:00 07 Aug. 00

Flag Result PQL Units Method #

l' ., :~~.

0.83 0.050 ...m~l 353.3

ND < 5.0 5.0 ~~::-'...~:-.. mgtL ,:~' 9060
"

";,:

ND <5.0
....

5.0 ug/L 8260B
",.- ,:.

,
ND <5.0 5.0 uglL

ND <5..0 5.0 ug/L

ND ' <5.0' 5.0 ug/L

";17 5.0 ug/L

1~O 5.0 uglL

"·ND" < 5.0 5.0 ug/L
:: ~.~

ug/LND < 5.0 5.0
,,,;~,~,;,-

ND <5.0 5.0 ug/L

ND <5.0 5.0 uglL

ND < 5.0 5.0 uglL

ND <20 20 uglL

ND < 5.0 5.0 ug/L

ND < 5.0 5.0 uglL

ND < 5.0 5.0 UglL

ND < 5.0 5.0 ug/L

ND < 5.0 5.0 uglL

ND < 5.0 5.0 ugIL

ND < 5.0 5.0 ug/L

ND < 5.0 5.0 ug/L

ND < 5.0 5.0 ug/L

ND <5.0 5.0 uglL

ND < 5.0 5.0 uQIL

J 3.4 5.0 ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 12 of 25
Order #: P0008030

Report Date: 09/14/00

Client Proj Name: Vegetable Oil Study - Navy
Client Proj #: 737490.030000

Lab Sample #: P0008030-04
Report Date: 14 Sep. 00

Sample Description

PES MW6S 080400

Analyte(s)

M.illrix
Water

Flag Result

Sampled DateITime

04 Aug. 00 9:00

PQl

Received

07 Aug. 00

Units Method #

Volatiles

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

dS-1,3-Dichlororopene

Dibromomethane

Dichlorodifluoromethane'i:;~:

~::;:;~~:~:~~?:}:i:"';';' .\:{~}:.;,'.~.~~~,
. ~'f' ""~'~ft"- ,.'

m &p-Xylene ""'0',

Methylene Chloride';;'>';'

Naphthalene

n-Butylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

Toluene

ND
NO

NO

NO

NO

NO

NO

ND

::<;:"':&0

;':,~..

NO

NO

NO

NO

J

NO

NO

NO

NO

NO

NO

NO

NO

J

NO

< 5.0

< 5.0

<5.0

< 5.0

< 5.0

270

< 5.0

< 5.0

"<'50
:t.<18~ "~);;

',. 5.0 :s
9:~r· .....
< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 10

1.2

- <5.0 ..

< 5.0

< 5.0

<5.0

<5.0

< 5.0

<5.0

< 5.0

1.0

<5.0

5.0

5.0

5.0

5.0

5.0

,.<l(5·.R'··
····\5:0

;'~"O

5:0
5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

10

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

ug/L

,.,."ugll
,.: ugj[

'·.lIg/l

ug/L

ug/l

'ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ugIL

ugIL
ug/L

uglL

uglL

uglL

uglL
uglL

uglL

ugIL
ug/l

ug/L

ugIL

uglL

8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
. Denver, CO 80290

Page: Page 13 of 25
Order #: P0008030

Report Date: 09/14/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Lab Sample #: P0008030-04
Report Date: 14 Sep. 00

Sample Description

PES MW6S 080400

Analyte(s)

Matrix

Water

Flag Result

Sampled Dateffime
04 Aug. 00 9:00

PQl

Received
07 Aug. 00

Units Method #

Volatiles

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

ND < 5.0

ND < 5.0

1800

ND <5.0

ND < 5.0

.~ .
." .~. ..

5.0

5.0

100

5.0

5:9

.,.'.(.~

ug/L

..... ··u~/L
"'t ug/l.:.

. '~g/L

'qglL
,. ."

8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 14 of 25
Order #: P0008030

Report Date: 09/14/00

Client Proj Name: Vegetable Oil Study - Navy
Client Proj #: 737490.030000

Lab Sample #: P0008030-05

Sample Description

PES MW3D 080400

Analyte(s)

M.at!:ix
Water

Flag Result

Sampled DatefTime

04 Aug. 00 11 :00

PQL

Received

07 Aug. 00

Units Method #

",,'~ .
.1:"' >f.,'

··~f:'.· .. :,iF:~

WetChem
Water

Bromide

Nitrate-nitrite as N

Total Organic Carbon

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1 ,1-Trichloroethane

1,1 ,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-TrichloroD~ri~ene
1,2,4-TrimethYlbe~;~ri~~~!:,
1,2-Dibromo-3-chlo'rgpr~~'ane

(~'i"

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1A-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

ND < 2.0

0.33

ND < 5.0

ND < 5.0

·~~it5~~!)\ ..
'ND. <5.0

~~ < 5.0

ND < 5.0

ND <5.0

ND < 5.0

ND <20

ND <5.0
ND<5.0··

ND < 5.0

ND < 5.0

ND <5.0

ND < 5.0

ND <5.0

ND < 5.0

ND <5.0

ND <5.0

ND <5.0

... :..
"'h

2.0

0.050

5.0

:~5.0 .....,
5:P .. '
5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

20

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

.;"mg(L ·\·;~ii!.H;;S'~;i
~~.. '"'(""'1

';: m~'Ji..

··mg/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

uglL

ug/L

ug/L

ug/L

uglL

uglL

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

320.1

353.3

9060

8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 15 of 25
Order#: P0008030

Report Date: 09/14/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Lab Sample #: P0008030-05
Report Date: 14 Sep. 00

Sample Description

PES MW3D 080400

Analyte(s)

Matrix

Water

Flag Result

Sampled DatefTime

04 Aug. 00 11 :00

PQl

Received

07 Aug. 00

Units Method #

Volatiles

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1 ,3-Dichlororopene

Dibromomethane

Dichlorodifluoromethane
:~.I';';~;'~i:i, ~~

Ethylbenzene ',"

Isopropylbenzene

m & p-Xylene

Methylene Chloride

Naphthalene

n-Butylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

ND
ND
ND
ND
ND

ND

ND

ND

ND

ND

<:'?iiC':::~ ,
'~,ND

~&D'-

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

J

ND

ND

ND

< 5.0

<5.0

< 5.0

< 5.0

<5.0

< 5.0

< 5.0

< 5.0

"<5:0,
< 5.0\:~

'" <5.0 ,
'<5:0 '

<5.0'

< 5.0
< 5.0
< 5.0

< 5.0
< 5.0
<10

-<5.0

< 5.0
<5.0

<5.0

<5.0

<5.0

1.3

< 5.0

<5.0

< 5.0

5.0

5.0

5.0

5.0

5.0

-<~'(5.,6' .
'\5:0
"'5.0
5~O

:'. ;.' 5.0

5.0

5.0
5.0

5.0

5.0

5.0
5.0

5.0

10

5.0
5.0

5.0

5.0
5.0
5.0

5.0
5.0
5.0

5.0'

••~ i-·

ug/L,
, uglL

ug/t
ug/L

.lig/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

uglL

ug/L

ug/L

ug/L

ug/L

.'-:.

8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 16 of 25
Order #: P0008030

Report Date: 09/14/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Lab Sample #: P0008030-05
Report Date: 14 Sep. 00

Sample pescription

PES MW3D 080400

Analyte(s)

Matrix

Water

Flag Result

Sampled Datemme

04 Aug. 00 11 :00

PQl

Received

07 Aug. 00

Units Method #

Volatiles

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

ND

ND

ND

J

ND

ND

< 5.0

< 5.0

< 5.0

4.5

< 5.0

<5.0

5.0

5.0

5.0

5.0

5.0.

'c'i:;~~:'54~'
'-~r;!- .:

uglL

,.,."'ug/L
'<:'~~, uWt

ug/L
.;, IL
lJg

C' ug/L

8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 17 of 25
Order #: P0008030

Report Date: 09/14/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490. 030000

Lab Sample #: P0008030-06

Sample Description

PES MW3S 080400

. Analyte(s)

Matrix

Water

Flag Result

Sampled DateITime

04 Aug. 00 14:45

PQL

Received

07 Aug. 00

Units Meth d ##

WetChem
Water

Bromide

: Nitrate-nitrite as N

Total Organic Carbon

ND

ND

< 2.0

0.087

< 5.0

2.0

0.050

5.0

.' mg/L
,,~. .:i; mgit

·.rng/L

320.1

353.3

9060

ND

ND

ND

V latiles
Water

1,1,1,2-Tetrachloroethane

1,1 ,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene ..,('

1,2,3-Trichloropropane ';:i;}4,.
/.'- "..:,~~.

1,2,4-Trichlorob'ehzene \ \\~.;.
';). '~t!:;1\: ::~ ~i:~.ri;,,~

1,2,4-Trimethylben~ene}L .,,;;::;'

1,2-DibromO-3-ehl~iQpr~~ane
1,2-Dibromoethane,>' .

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

<5.0

:;':;':a:ii~t
ND'~' <5.0{i.

,..•.';"-' .~~

.-, '. .-;:, "'32. {!
~:'~ ):..~. -',

~;:'~"i' ~~o
'ND < 5.0

ND <5.0

ND <5.0

ND < 5.0

ND <20

ND < 5.0

ND <5.0

ND <5.0

ND <5.0

ND <5.0

ND <5.0

ND '<5.0

ND < 5.0

'ND <5.0

ND < 5.0

ND < 5.0

$.'0'
5.0"
'!)

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

20

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

uglL

ug/L

ug/L

ug/L

ugIL

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

uglL

ugIL

ug/L

ug/L

uglL

ug/L

uglL

ug/L

uglL

ug/L

ug/L

8260B



Page: Page 18 of 25
Order #: P0008030

Report Date: 09/14/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490. 030000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0008030-Q6
Report Date: 14 Sep. 00

Sample Description
PES MW3S 080400

Matrix
Water

Sampled Datemme
04 Aug. 00 14:45

Received
07 Aug. 00

Analyte(s) Flag Result PQL Units Method #

8260Bug/L

/~f~~~
llg/L

.:~"

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

uglL

ug/L

ug/L

ug/L

uglL

uglL

uglL

ug/L

uglL

uglL

uglL

ug/L

ugIL

uglL

ugIL

uglL

5.0

5.0

5.0

5.0

5.0

/.;:;"~5::~<"
, 5.0
,x~,o.". '.
5jf
5.0

5.0

5.0

,5.0

5.0

5.0

5.0

5.0

5.0

10

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

J 4.5

ND < 5.0

ND < 5.0

ND < 5.0

ND < 5.0

ND < 5.0

42

ND < 5.0
ND /"<:"5;0,

" ~~;<:~~~55',':'o~t;',' NI{
;....> :,;J:..... ,.~.;-
-;";' ',".. ' 12

~~' < 5.0

ND < 5.0

ND <5.0

ND <5.0

ND < 5.0

ND < 10

ND - <5.0",

ND <5.0

ND < 5.0

ND < 5.0

ND < 5.0

ND' < 5.0

ND < 5.0

ND <5.0

ND < 5.0

J 1.2

Volatiles

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichlororopene ,,<4~'

Dibromomethane

Dichlorodifluorometham(
,: ...'.~>_:{, -:~

Ethylbenzene, ,~

Isopropylbenzene ";:...:' Oig
m & p-Xylene,r~."

Methylene Chloride

Naphthalene

n-Butylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene



Client Name: Parsons Engineering Science
Contact: Bruce Henry

Address: 1700 Broadway
Suite 900
Denver, CO 80290

Page: Page 19 of 25
Order #: P0008030

Report Date: 09/14/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Lab Sample #: P0008030-06
Report Date: 14 Sep. 00

Sample Description

PES MW3S 080400

Analyte(s)

Matrix

Water,

Flag Result

Sampled DatefTime

04 Aug. 00 14:45

PQl

Received

07 Aug. 00

Units Method # .

Volatiles

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

ND
ND

ND

ND

ND

<5.0

<5.0

< 5.0

1600

<5.0

< 5.0

5.0

5.0

5.0

100

5.0

,;(\t"'~':a',
,\i·~ ~';'~~!'~~

.:-.'.~

'~:-:.

ug/L,

ug/L

ug/L

ug/L

ug/L

uglL

.-'''.

8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 20 of 25
Order #: P0008030

Report Date: 09/14/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490. 030000

lab Sample #: P0008030-07
Report Date: 14 Sep. 00

Sample Description

RINSATE BLANK

Analyte(s) .

Matrix

Water

Flag Result

Sampled Datemme

04 Aug. 00 15:20

PQl

Received

07 Aug. 00

Units Method #

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1 ,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dibromo-3-chloropropane

1,2-Dibromoethane

1,2-Dichlorobenzene
":-;

1,2-Dichloroethane
:,~ ;%;:.~~f~l.:~ .

1,2-Dichloropropa(le;;" i,
• ~.:'l., ;'.}/~:".

1,3,5-Trimethylbenz~ne;':<,

1,3-Dichlorobenzen~(~'~

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene

'Bromochloromethane

Bromodichloromethane

Bromoform

ND < 5.0 5.0 " ugf.~ 8260B
"1:'',1

ND < 5.0 5.0 u~tu
ND < 5.0 5.0 ~jg/l

ND < 5.0 5.0, ;:Qg/t

J 1.8

<~;::if:
~g/l

15 ug/l

ND <5.0
'~tK

ug/L

ND < 5.0. :.-.'. ug/L

NO < 5.0 5.0 ug/L

NI>:r ;"
:~ 5.0 5.0 ug/L"

~",.~

<5.0'
"

.l':ID 5.0 Ug/l

<;~~,""" <20 20 ug/L

<5.0 5.0 ug/L

NO <5.0 5.0 ug/l

NO <5.0 5.0 ug/L

ND <5.0 5.0 ug/l

ND < 5.0 5.0 ug/l

ND <5.0 5.0 ug/L

ND - <5.0, ' 5.0 uglL

ND <5.0 5.0 ug/L

ND <5.0 5.0 ug/L

ND <5.0 5.0 uglL

ND <5.0 5.0 ug/L

ND <5.0 5.0 ug/L

ND <5.0 5.0 uglL

ND <5.0 5.0 ug/L

ND <5.0 5.0 ug/L

NO <5.0 5.0 ug/L



Page: Page 21 of 25
Order #: P0008030

Report Date: 09/14/00

Client Proj Name: Vegetable Oil Study - Navy
Client Proj #: 737490.030000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0008030-07
Report Date: 14 Sep. 00

Sample Description
RINSATE BLANK

Matrix
Water

Sampled Datemme

04 Aug. 00 15:20
Received

07 Aug. 00

Analyte(s) Flag Result PQL Units Method #

8260BuglL
. ~'ugl.h "'i?,~\;J(~:;if :'.~:

ug'l~

~:,~~~
"g
ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

uglL

5.0

5.0

5.0

5.0

5.0
.·.;~·' ..::.t

:;;'~~[l~\ :f6;
. -~.-.

~p

5Xj
5.0

5.0

5.0
5.0

10

5.0
5.0

5.0
5.0

5.0

5.0

5.0
5.0

5.0

5.0

5.0

5.0
20

5.0
5.0

<5.0

7.1

<5.0

<5.0

<5.0

16

<5.0

1.0

~:;:~(fJ
<5:0'
<5.0

<10

< 5.0

< 5.0
<5.0

< 5.0
<5.0

-<;5.0
<5.0

< 5.0
<5.0

< 5.0
< 5.0
<5.0

<20

180

< 5.0ND

ND

ND

ND

ND

ND

J

ND

ND

'/'ND{

ND.".,
ND
'f;fu'
ND

ND

ND

ND
ND

ND

ND

ND

ND

ND

ND

ND

ND

'; ..,

Volatiles

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichlororopene

Dibromomethane

Dichlorodifluoromethane

Ethylbenzene

Isopropylbenzene

m & p-Xylene

Methylene Chloride

Naphthalene

n-Butylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

Toluene

trans-1,3-Dichloropropene

trans-1,4-Dichloro-2-butene

Trichloroethene

Trichlorofluoromethane



Client Name: Parsons Engineering Science
Contact: Bruce Henry

Address: 1700 Broadway
Suite 900
Denver, CO 80290

Page: Page 22 of 25
Order #: P0008030

Report Date: 09/14/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Lab Sample #: P0008030-07
Report Date: 14 Sep. 00

Sample Description

RINSATE BLANK

Analyte(s)

Mmrix
Water

Flag Result

Sampled PateITime
04 Aug. 00 15:20

PQL

Received

07 Aug. 00

Units Method #
Volatiles

Vinyl Chloride ND <5.0 5.0

. .' -"~' .

' ...... ..

;'.'{: '":'"

ug/L 8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 23 of 25
Order #: P0008030

Report Date: 09/14/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Lab Sample #: P0008030-08
Report Date:' 14 Sep. 00

Sample pescription

TRIP BLANK

Analyte(s)

Mm!:ix
Water

Flag Result

Sampled Datemme

03 Aug. 00 0:00

PQl

Received

07 Aug. 00

Units .M thod #

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dibromo-3-chloropropane

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroeth.,afl~ '.

1.2-DichloropropitWe;;,~,
1,3,5-Trimethylberi~~~~!;;,
1,3-Dichlorobenzene;"

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

NH· .
.. <..

;'ND
J.

Nb
ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

<5.0

,.<: 5.9,
;:\ < 5.0\,(

;(~:;~;'

<20

<5.0

< 5.0

< 5.0

<5.0

<5.0

< 5.0

- < 5.0

<5.0

< 5.0

< 5.0

<5.0

< 5.0

< 5.0

< 5.0

< 5.0

<5.0

5.0

5.0

5.0

.~;R·
""50"

";":':\\;9.[0..
'9:;0 ....
5:0
5.0

5.0

5.0

20

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

.'
"

u~L

ug!l:
"~ug/L

'ug/L
ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L .

uglL

ug/L

ug/L

ug/L

ug/L

uglL

uglL

ug/L

ug/L

ug/L

uglL

ug/L

uglL

ug/L

uglL

uglL

ug/L

8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver. CO 80290

Page: Page 24 of 25
Order#: P0008030

Report Date: 09/14/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Lab Sample #: P0008030-08
Report Date: 14 Sep. 00

Sample Description
TRIP BLANK

Analyte(s)

Matrix
Water

Flag Result

Sampled DatelTime
03 Aug. 00 0:00

PQL

Received
07 Aug. 00

Units Method #

Volatiles

. Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chioroform

Chloromethane

cis-1.2-Dichloroethene

cis-1 ,3-Dichlororopene

Dibromomethane

Dichlorodifluoromethane

Ethylbenzene

Isopropylbenzene .

m & p-Xylene

Methylene Chloride

Naphthalene

n-Butylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

Toluene

trans-1.2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

ND < 5.0 5.0 ug/L 8260B

ND < 5.0 5.0 .-.o·ulL
.de g" ..,

ND < 5.0 5.0 ":~. uwL
ND < 5.0 5.0 ·.ug/L

ND < 5.0 5.0 ~g/L

ND < 5.0 5.0 ug/L

ND < 5.0 5:0 uglL

ND < 5.0 5~0 uglL

ND .:< 5:0 5~0 ug/L

ND ~, :: < 5.0' 5.0 ug/L

~:;~$:~'::-
lim;, ':,.\< 5.0 5.0 ug/L;:.;;:; , ,: ~""

'z·';ND'.';. <5.0 5.0 uglL.."," f"""'! .'

\i~, < 5.0 5.0 ug/L

<10 10 ug/L

J 1.4 5.0 ugIL

ND < 5.0 5.0 uglL

ND < 5.0 5.0 ug/L

ND < 5.0 5.0 uglL

ND < 5.0 5.0 uglL

ND - < 5.0... 5.0 uglL

ND < 5.0 5.0 uglL

ND < 5.0 5.0 uglL

ND < 5.0 5.0 ug/L

ND < 5.0 5.0 ug/L

ND < 5.0 5.0 ug/L

ND < 5.0 5.0 uglL

ND < 5.0 5.0 uglL

J 1.5 5.0 ug/L

ND < 5.0 5.0 ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 25 of 25
Order #: P0008030

Report Date: 09/14/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Lab Sample #: P0008030-08
Report Date: 14 Sep. 00

Sample Description
TRIP BLANK

Analyte(s)

Matrix
Water

Flag Result

Sampled DateITime
03 Aug. 00 0:00

PQL

Received
07 Aug. 00

Units Method #

5.0 ug/L

Volatiles

Vinyl Chloride ND < 5.0

~' -..

'-~'-'::,.,

8260B



Microseeps

P8030 --- PARSONS ENGINEERING SCIENCE, INC. -----
---- PROJECT NO.: 737490.03000 ---~.

---- LOCATION: NSA MID SOUTH SITE N6 --_.

Methane Methane Ethane Ethylene Lab ID Date Date Date
Sample Names mg/l ugll ng/l ng/l Sampled Received Analyzed
PES-MW4S/080300 * 29.67 7625 4821 X18142 08/03/00 08/07/00 08/08/00
PES-MW6D/080300 * 8.974 2578 1200 X18143 08/03/00 08/07/00 08/08/00
PES-DUP2 * 28.66 7496 4731 X18 144 08/03/00 08/07/00 08/08/00
PES-MW6S/080400 * 29.18 4924 3440 X18145 08/04/00 08/07/00 08/08/00
PES·MW3D/080400 I * 8.616 3543 2079 X18146 08/04/00 08/07/00 08/08/00
PES-MW3S/080400 * 37.44 4546 2899 X18147 08/04/00 08/07/00 08/08/00

DETECTION LIMITS 0.07mg/l 0.015ug/l 5ng/l 5ngll

Analyst

RCW
RCW
RCW
RCW
RCW
RCW

* Result taken from alternate detector ANALYST INITIALS 1?c.W REVIEWA-



P8030

- QUALITY CONTROL -

- PARSONS ENGINEERING SCIENCE, INC. -
- PROJECT NO.: 737490.03000 -

- LOCATION: NSA MID SOUTH SITE N6 -

CONTINUING CALIBRATION STANDARDS 08/08/00 METHOD BLANK 08/08/00

COMPOUND FILE 10 TRUE CONC. MEASURED %DIFF. COMPOUND FILE 10 DET. LIMIT MEASURED

METHANE (TCD) X18121 5.48 5.26 4.06 METHANE (TCD) X18123 0.07mgll NO

METHANE (FlO) X18122 36.66 38.68 5.52 METHANE (FlO) X18123 0.015ug/1 NO
i

ETHANE X18122 23582 23062 2.21 ETHANE X18123 5ng/1 NO

ETHYLENE X18122 26641 25128 5.68 ETHYLENE X18123 5ng/1 NO

ANALYST INITIALSjQs:..LAj' REVIEW~
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Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Denver, CO 80290

Page:
Order#:

Report Date:
Client Proj Na

Client Proj

Page 1 of 40
P0008041
09/14/00
Vegetable Oil Study - Navy
737490.030000

Sample Identification
Lab Sample # CHent Sample 10
POOO8041-o1 PES MW2D 080400

POOO8041-o2 PES MW2S 080500

POOO8041-o3 PES INJ1D 080500

P0008041-04 PES INJ1S 080500

P0008041-05 PES DUP3

POO08041-06 PES INJ2D 080500

POOO8041-o7 PES INJ2S 080500

POOO8041-oB PES INJ3D 080500

POOO8041-o9 PES INJ3S 080500

POOO8041-10 PES INJ4D

POOO8041-11 PES INJ4S 080600

POOO8041-12 PES MW1D

POOO8041-13 TRIP BLANK

Approved By:

/

220 William Pitt Way, Pittsburgh, PA 15238 • Phone (412) 826-5245, Fax (412) 826-3433



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Page: Page 2 of 40
Order #: P0008041

Report Date: 09/14/00
Client Proi Nam Veqetable Oil Study - Navv

Client Proi # 737490.030000

Lab Sample #: P0008041-01.

Sample Descdpjion

PES MW2D 080400

Analyte(s)

WetChem
Water

Bromide

Nitrate-nitrite as N

Total Organic Carbon

Volatiles
Water

Ocis-1.3-Dichlororopene

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene .

1,2,3-Trichloroptg~ane ,"

1,2,4-Trichloroberiz;~:~::\;
1,2,4-Trimethylben:i~l1e ' .'

1,2-Dibromo-3-chloropropane

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

Matrix Sampled DatefTime Received

Water 04 Aug. 00 17:00 08 Aug. 00

FlaQ Result PQl Units Method #

'.

NO < 2.0 2.0 . mg/L 320.1

0.60 0.050 mg/L 353.3

NO < 5.0 5.0 "mg/L 9060

\

ND <5.0 5.0 ug/L 8260E3

NO .<::.5.0 5..0 ug/L

NO < 5.0 5.0 ug/L
",',

NO .. : < 5.0 ., 5.0 ug/L

Nif "\'5:0/
..

ug/L
. ~"'"

5.0
"

~"":' .

ug/L.' 13 5.0
·.1j~;...

~~ik~;t} 110 5.0 uglL

NO < 5.0 5.0 uglL

NO < 5.0 5.0 ug/L

NO < 5.0 5.0 uglL

ND < 5.0 5.0 uglL

NO < 5.0 5.0 ug/L

NO < 20 20 uglL

NO < 5.0 5.0 uglL

NO <5.0 5.0 ug/L

NO <5.0 5.0 uglL

NO <5.0 5.0 uglL

NO < 5.0 5.0 ug/L

NO <5.0 5.0 ug/L

NO < 5.0 5.0 ug/L

ND <5.0 5.0 ug/L

NO < 5.0 5.0 ug/L

NO < 5.0 5.0 ug/L



Page: Page 3 of 40
Order #: P0008041

Report Date: 09/14/00
Client Proi Nam Veoetable Oil Study - Naw

Client Proi # 737490.030000 •
Client Name: Parsons Engineering Science

Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Lab Sample #: P0008041-01
Reoort Date: 14 Sep. 00

Sample Description

PES MW2D 080400
Mmdx
Water

Sampled DatelTime

04 Aug. 00 17:00

Received

08 Aug. 00

Analyte(s) . FlaQ Resu!t PQl Units Method #

ND

l\Tl)

ND

ND

ND

ND

ND

8260BuglL ,>
Ji/:ug/L

, ,.
uQ/L

'~~L

ug/L

ug/l

ug/l

ug/L

ug/L

ug/L

ug/L

ug/L

ug/l

ug/L

ug/l
uglL

uglL

uglL

ug/l

ug/L

ug/L

ug/L

ug/L

ug/l
ug/L

ug/L

ug/L

ug/L

lig/l

5.0
5.0
5.0

5.0

5.0.

j~;;:~I,' !

5·0",
5?ir"
5.0
5.0

5.0
5.0

5.0
5.0
5.0
5.0
5.0
10

5.0
5.0
5.0

5.0

5.0
5.0

5.0

5.0
5.0

5.0

ND

&nbsp:l\

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

< 5.0

< 5.0

< 5.0
< 5.0
< 5.0
< 5.0
< 5.0

7.5

ND< 5:0
ND < 5.0

./"'Ntkf~ 5.0
";.' /: '''1'':5'"

;','- .~.~:::';~:: '.

\;':~~t ';\' ;.:.0
< 5.0

<5.0

<5.0

<5.0

<10

- <5.0··

< 5.0

<5.0

< 5.0
< 5.0

< 5.0

< 5.0
<5.0

< 5.0

< 5.0

Volatiles

4-Chlorotoluene

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

. cis-1,2-Dichloroethene

Dibromomethane

Dichlorodifluoromethan~:
"' ...~ -A"!'

Ethylbenzene :..~. ';':;:,;:

Isopropylbenzeile \.
m & p-Xylene {,:,;

Methylene Chloride

Naphthalene

n~Butylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 4 of 40
Order #: P0008041

Report Date: 09/14/00
Client Proi Nam VeCletable Oil Study - Navv

Client Proi # 737490. 030000

Lab Sample #: P0008041-01
Report Date: 14 Sep. 00

Sample Descdption

PES MW2D 080400

Analyte(s) .

Matrix

Water

FlaQ Result

Sampled DatefTime

04 Aug. 00 17:00

PqL

Received

08 Aug. 00

Units Method #

.. ,':.
Volatiles

Toluene

trans-1,2-Dichloroethene

. trans-1,3-Dichloropropene

Trichloroethene

Tdchlorofluoromethane

Vinyl Chlodde

';',,",

ND < 5.0

ND <5.0

ND <5.0

180

ND < 5.0

ND < 5.0

~ " .',":

5.0

5.0

5.0

10

5.0

.. 5.0·

ug/L,~;

,'u9fL
.' ".' uglL

:1I9/L

i:i IL/g
ug/L

..~: I

8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 5 of 40
Order #: P0008041

Report Date: 09/14/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Lab Sample #: P0008041-02

Sample Description

PES MW2S 080500

Analyte(s)

Matrix

Water

Flag Result

Sampled Datemme

05 Aug. 00 10:30

PQL

Received

08 Aug. 00

Units Method #

WetChem
Water

Bromide

Nitrate-nitrite as N

Total Organic Carbon

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene.(~
~~{~o{

1,2,3-Trichloropropane t ;:ffi~,

::~:~~~:~::'~'lli;~i'~tp·
1,2-Dibromo-3-chlor'opropane

.-,;,.. .

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1;2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1A-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

,.$-:' ~';
,,:." "'~..;

h

ND < 2.0 2.0 .{.,,·mgf!,. ':i;;'!!t;~\&%?;;~i< . 320.1

1.0 0.050 c:';';~. m9,1L
t'

353.3.: t~t

ND < 5.0 5.0 ';:ryig/L 9060.
~.::(.;.

,.

"..~~.? ,~:--
.. ~,.

j.~ :"':', .'!' .

ND < 5.0 '5.0 ug/L 8260B

ND .,~.,?:o. ';-:'. 5:0 uglL

ND
i:~:_.: ::'~~":'~:

5.0 ug/L

ND 5.0 ug/L
:~ ;:...
'58 .1 5.0 ug/L

; ;.~~~z;;:"

, 40 5.0 uglL'.
:'Nn < 5.0 5.0 ug/L
.~ < 5.0 5.0 ug/L

ND < 5.0 5.0 uglL

ND < 5.0 5.0 ug/L

ND <5.0 5.0 uglL

ND < 20 20 uglL

ND < 5.0 .5.0 ugIL

ND < 5.0 5.0 ug/L

ND < 5.0 5.0 ug/L

ND <5.0 5.0 uglL

ND < 5.0 5.0 ug/L

ND < 5.0 5.0 uglL

ND < 5.0 5.0 ug/L

ND < 5.0 5.0 uglL

ND <5.0 5.0 ug/L

ND < 5.0 5.0 ug/L

ND < 5.0 5.0 uglL



Page: Page 6 of 40
Order #: P0008041

Report Date: 09/14/00

Client Proj Name: Vegetable Oil Study - Navy
Client Proj #: 737490.030000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0008041-02
Report Date: 14 Sep. 00

Sample Description
PES MW2S 080500

Matrix

Water
Sampled DatefTime

. 05 Aug. 00 10:30

Received

08 Aug. 00

Analyte(s) Flag Result PQl Units Method #

ND

ND

ND

8260Bug/L .:

ug/L
ug/L

",~Cg/l

ug/L
'., ug/L

ug/L

ug/l

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/l

ug/l

ug/l

ug/l

ug/L

ug/l

ug/l

ug/L

ug/l

ug/L

ug/L

ug/L

5.0

5.0

5.0

5.0

5.0
.".;~/::5·9·

,··... 5:6'
. 5.0 .'

';'-.:..,

5.0
..... 5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

10

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

J

ND

ND

ND

ND

ND

1.5

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

66

< 5.0

·~5.0

< 5.0
"".

"'d10
Nd,··...··~5:0

;'1';"'< 4.5

.J;ffi < 5.0

ND <5.0

ND <5.0

ND < 5.0

ND <5.0

ND <10

ND -<5.0

ND < 5.0

ND < 5.0

ND <5.0

ND <5.0

ND <5.0

ND <5.0

ND <5.0

ND < 5.0

ND <5.0

.':..

Volatiles

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform.

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichlororopene

Dibromomethane "
':,";.

Dichlorodifluoromethane:
Ethylbenzene . "i::)~t"~'i:;:;;"
Isopropylbenzene"!!~S

m & p-Xylene

Methylene Chloride

Naphthalene

n-Butylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltoluene

.sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene



Page: Page 7 of 40
Order #: P0008041

Report Date: 09/14/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0008041-D2
Report Date: 14 Sep: 00

Sample Description

PES MW2S 080500
M.illrix
Water

Sampled Pateaime

05 Aug. 00 10:30
Received

08 Aug. 00

Analyte(s) Flag Result PQL Units Method #

8260Bug/L

..c/(i9!.~

:1.::;;~.:~
i~; IL
."g
ug/L

5.0

5.0

5.0

100

5.0
"';5~""

< 5.0

< 5.0

< 5.0

680

< 5.0

< 5.0
ND

ND

ND

ND

ND

Volatiles

Toluene

trans-1.2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride



Page: Page 8 of 40
Order #: P0008041

Report Date: 09/14/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0008041-03

Sample Description

PES INJ1 D 080500

Matrix

Water

Sampled DateITime

05 Aug. 00 12:15
Received

08 Aug. 00

Analyte(s) Flag Result PQl Units Method #

8260B

353.3
."; 9060

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

,mg/l,..
.~.,~, mgll:.

. '.""'-

0.050

5.0

.... j3:".~J:P.:;
·5.0

~~ro·
5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

20

5.0

5.0

5.0

5.0

5.0

5.0

5.0
5.0

5.0
5.0
5.0

5.0

0.18

<5.0ND

ND < 5.0

ND <5.0

ND .< 5,.9,
ND < 5.0<,;

...",,1·:,;,(..··'.2.8'[.'·

...:(: '; ., il3 .. '

';~l\;~B:': ... , <5.0
@ <5.0
.'j'c-

ND < 5.0

ND <5.0

ND <5.0

ND <20

ND <5.0

ND <,5.0

ND <5.0

ND < 5.0

ND <5.0

ND < 5.0

ND <5.0
ND <5.0

ND < 5.0

ND <5.0

ND <5.0

ND < 5.0

WetChem
Water

Nitrate-nitrite as N

Total Organic Carbon

Volatiles
Water

.1,1,1 ,2-Tetrachloroethane

1,1 ,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane .....
1,2,4-Trichlorobenzene ; ./,.

1,2,4-TrimethyI6~H~efle '~. '~;<
1,2-Dibromo-3-chi6ro~f9h.an~·~~ .'

Of ......

1,2-Dibromoethane .

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1A-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene



Page: Page 9 of 40
Order #: P0008041

Report Date: 09/14/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490. 030000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0008041-03
Report Date: 14 Sep. 00

Sample Description

PES INJ1D 080500

Matrix

Water

Sampled Datemme

05 Aug. 00 12:15

Received

08 Aug. 00

Analyte(s) Flag Result PQL Units Method #

8260B

".:"

ug/L {'

",.,'ligfL

.... ,.:,:, ug/t
.:ug/L

!Jg/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

5.0

5.0

5.0

5.0 "
5,0

., '<;::~;;~:i~~:'
'5,0
5~O"
5.0

5.0

20

5.0

5.0
5.0

5.0

5.0

5.0

10

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

ND < 5.0

ND <5.0

ND <5.0

ND < 5.0

ND < 5.0

J 2.9

ND < 5.0

ND <5.0

ND /'<5~0
':.\/.~.

'~.i;,; 5.7 ~~-:.;

'~~~~~i~'ii~: ,Y

ND <5.0

ND < 5.0

ND <5.0

ND < 5.0

ND <10

ND - '<5.0" .

ND < 5.0

ND <5.0

ND <5.0

ND <5.0

ND < 5.0

ND < 5.0

ND <5.0

ND <5.0

ND <5.0

V latiles

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

Chloroprene

cis-1,2-Dichloroethene

cis-1,3-Dichlororopene

Dibromomethane~,-~.:'.

DiChJorodifluorg~~~n~:"'q!h
Ethylbenzene '\·'t:i;:,,.' ''''i.,,''
Isopropylbenzene \~" . ':i?1? "'

';:~r::::t

m & p-Xylene :;:' r

Methylene Chloride

m-Xylene

Naphthalene

n-Butylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 10 of 40
Order #: P0008041

Report Date: 09/14/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Lab Sample #: P0008041-03
Report Date: 14 Sep. 00

Sample Description

PES INJ1D 080500

Analyte(s)

Matrix

Water

Flag Result

Sampled DatelTime

05 Aug. 00 12:15

PQL

Received

08 Aug. 00

Units Method #

Volatiles

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

ND

ND

ND

NO

ND

ND

< 5.0

< 5.0

< 5.0

< 5.0

55

< 5.0

< 5.0

5.0

5.0

5.0

5.0

~.O

5.0 .
. 5:0

ug/L
..'Ugl.L \';';'~:;;;~";:::~'::;'"''

u~~i[
}ig/L
lig/L

.".'
ugfL

ug/L

82608

i'.



Page: Page 11 of 40
Order #: P0008041

Report Date: 09/14/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490. 030000

Client Name: Parsons Engineering Science
Contact: Bruce Henry

Address: 1700 Broadway
Suite 900

Denver, CO 80290

Lab Sample #: P0008041-04

Sample Description

PES INJ1S 080500
~

Water

Sampled Dateaime

05 Aug. 00 14:15

Recejved

08 Aug. 00

Analyte(s) Flag Result PQL Units Method #

353.3

9060

8260BuglL

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

'ugIL

ug/L

uglL

,'ug/L

ugIL

ugIL

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

..#'mglJ.- ::~;S~i,;~~it:<~'i

,'" "'<[i.e mgl,L
'.~:':: ~.

0.050

5.0

~:;.~: ~.
,:;' 5.0
:;:L5~O: ,',

ko,':
5.0

5.0
5.0

5.0

5.0

5.0

5.0

5.0

20

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

0.26

< 5.0ND

ND < 5.0

ND < 5.0

ND .;t-::"~:P'

A~~;iJ'I~~:q~\
'}h), < 5.0
~;;.
"ND < 5.0

ND <5.0

ND < 5.0

ND <20

ND <5.0

ND <5.0

ND < 5.0

ND < 5.0

ND < 5.0

ND < 5.0

ND < 5.0

ND <5.0

ND <5.0

ND < 5.0

J 3.0

ND < 5.0

WetChem
Water

Nitrate-nitrite as N

Total Organic Carbon

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1 ,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

. 1,2,3-Trichloropropane ... f
1,2,4-Trichlorobenzene VZ~~t;.

1,2,4-TrimethYI5~~~~R:'; T;J~t~'f'1"' 0;>"

1,2-Dibromo-3-Chlo[opr9pane'"
.~~, '''();.

1,2-Dibromoethane ·t~·
¥~,;., .

1,2-Dichlorobenzene

'1,2-Dichloroethane

,1,2-Dichloropr~pane

1,3-Dichlorobenzene

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4~Chlorotoluene

Benzene

Bromobenzene



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

. Suite 900
Denver, CO 80290

Page: Page 12 of 40
Order #: P0008041

Report Date: 09/14/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Lab Sample #: P0008041-04
Report Date: 14 Sep. 00

Sample Description

PES INJ1S 080500

Analyte(s)

M91rix
Water

Flag Result

Sampled DatelTime

05 Aug. 00 14:15

PQl

Received

08 Aug. 00

Units Method #

Volatiles

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichlororopene

Dibromomethane

Dichlorodifluoromethane
t~~~~:~:>

Ethylbenzene ;~J. ,

Isopropylbenzene,,," ~. <~\.
·-.:.-·,·~t.;j{\~1:':,-·~ "G: \~i\

m & p-Xylene ~,"··;f~>,.. \> {',i....
'{\:,,:;,j~;*~:~ ::';~jl ~

Methylene Chloride\ ;,:~
~~....,.-

Naphthalene .tt'li'"

n-Butylbenzene

n-Propylbenzene

o.:.Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

ND < 5.0

ND < 5.0

ND < 5.0

ND < 5.0

20

ND < 5.0

ND <5.0

ND <5.0

,;ft:/;~:.·.

···;~~;t,.;:~~?
t ,:~i), < 5.0
:i

::.. ",_,... ND < 5.0

ND <5.0

ND <10

J 1.4

ND < 5.0
ND - <5.0'
ND <5.0

ND <5.0

ND < 5.0
ND <5.0

ND < 5.0

ND < 5..0

ND < 5.0
ND < 5.0
ND <5.0

....,.. -

5.0

5.0

5.0

5.0

q.O
·S.p

'.\",5J):,

5.0
5~h

5.0

5.0
5.0

5.0
5.0
5.0
5.0
10

5.0
5.0
5.0

5.0

5.0
5.0

5.0

5.0
5.0
5.0

5.0

5.0

uglL ..

,,;(j9!L
.;,~;~:'. :t:(;.

,. "{;? ug/t:
'~~..~. ·f·","

:.'ug/L

ug/L
ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

.-- ~.

~;

.-"

8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 13 of 40
Order #: P0008041

Report Date: 09/14/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Lab Sample#: P0008041-04
Report Date: 14 Sep. 00

Sample Description
PES INJ1S 080500

Analyte(s)

~

Water

Flag Result

Sampled Dateaime
05 Aug. 00 14:15

PQl

Received
08 Aug. 00

Units Method #

Volatiles

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

NO < 5.0

640

NO <5.0

NO <5.0

5.0

100

5.0

5.0

ug/l

"'~~C;~i1 '!;::';:~aB;;f'.?:>

'jJg/L

;,."

8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 14 of 40
Order#: P0008041

Report Date: 09/14/00·

ClientProj Name: Vegetable Oil Study - Navy
Client Proj #: 737490.030000

lab Sample #: P0008041-05

Sample Description

PES DUP3

Analyte(s)

M.a!rix
Water

Flag Result

Sampled DatefTime
05 Aug. 00 7:00

PQl

ReCejved

08 Aug. 00

Units Method #

WetChem
Water

Nitrate-nitrite as N

Total Organic Carbon ND

0.70

< 5.0

0.050

5.0

.'mglL
/-t, mg/l

.... '';.'

353.3
.,,'; 9060

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1 ,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane .'"

1,2,4-Trichlorobenzene?~"
.,{...:~.,. 'to: :?/t

1,2,4-TrimethylbEihz~l,le i~';~\

1,2-Dibromo-3-ch'IQ~dptb~a~'~\:""
1,2-Dibromoethane'\~1.'- ·'r.!:

1,2-Dichlorobenzen~

1,2-Dichloroethane

1.,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-ChlorotolLiene

Benzene

ND < 5.0

ND < 5.0

ND5,9,..?
ND ,,c < 5.0~,::

,. :·:;t\. 6.0 .~.~ :'.
"r;ff{/',-':i:jJ: "':~~ilh""}

~~V~~:"r; : ~.~
~tt>-~_·

'ND < 5.0

ND < 5.0

ND < 5.0

ND <20

ND < 5.0

ND < 5.0

ND < 5.0

ND < 5.0

ND < 5.0

ND <5.0

ND < 5.0

ND <5.0

ND < 5.0

ND <5.0

ND <5.0

J 1.6

,,t~!:t~g~'6:
5:0"
'~':O
5.0

5.0

5.0

5.0

5.0

5.0

5.0

20

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

ug/l

ug/l

ug/l

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/l

ug/L

ug/l

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

uglL

ug/l

8260B



Page: Page 15 of 40
Order #: P0008041

Report Date: 09/14/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490. 030000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0008041-05
Report Date: 14 Sep. 00

Sample Description

PES DUP3

Mg!@

Water

Sampled Daternme

05 Aug. 00 7:00
Received

08 Aug. 00

Analyte{s) Flag Result PQL Units Method # .

8260Bug/L

,,"<i~;~~
. :yg/L

ug/L

ug/l
ug/L

uglL

ug/L

ug/l
ug/L

uglL

ug/L

ug/l
ug/L

ug/L

ug/L

ug/L

ug/L

ug/l
ug/L

ug/l
ug/L

ug/L

uglL

ug/L

ug/L

ug/L

5.0

5.0

5.0

5.0

.,,~:R.
;..:<;' 5.2-

'>;5'0· 'i.

·::;~ip,·
5;0
5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

10

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

69

< 5.0

< 5.0

if;'j
< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 10

< 5.0
-<5.0

< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
<5.0
< 5.0
< 5.0·
< 5.0

ND

ND
ND

ND

ND

ND

ND
ND

..'f':> ND·'·

.,.-;.;:.: J.':;'

'~.

ND

(. ·ND

ND

ND

ND

ND
ND

ND

ND

ND

ND

ND

ND

ND
ND

Volatiles

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1.2-Dichloroethene

cis-1,3-Dichlororopene

Dibromomethane

DichiorodifJuoromethan~;.:.;f~

Ethylbenzene , ':t}.t
Isopropylbenzene. . J[i.e
m & p-Xylene

Methylene Chloride ,.

Naphthalene

n-Butylbenzene

n~Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

Toluene



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 16 of 40
Order #: P0008041

Report Date: 09/14/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Lab Sample #: P0008041-05
Report Date: 14 Sep. 00

Sample Description

PES DUP3

Analyte(s)

MgIDx

Water

Flag Result

Sampled DatelTime

05 Aug. 00 7:00

PQL

Received

08 Aug. 00

Units Method #

Volatiles

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

." ...

ND

ND

ND

ND

< 5.0

< 5.0

670

< 5.0

< 5.0

5.0

5.0

100

5.0

5.0
.;"\.. f;,

uglL

.i·ug£1,.
ug/t

·~.~·yg/L

,ug/l

I··..
8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 17 of 40
Order #: P0008041

Report Date: 09/14/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490. 030000

Lab Sample #: P0008041-06

Units Method #

Sample Description

PES INJ2D 080500

Analyte(s)

WetChem
Water

Bromide

Nitrate-nitrite as N

Total Organic Carbon

Volatiles
Water

1,1 ,1 ,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene . :.~

1,2,3-Trichloropropane :f'::~: ..
1,2,4-TrichloroD€~z:E;?:~.;:i C;i~;t ...
1,2,4-Trimethylbenze'I"e}~j ;;.:,:,;.

1,2-Dibromo-3-chlo~6Pro~ane
.~;: .

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichforobenzene

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Matrix

Water

Flag

ND

ND

..~.

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND
ND

Result

< 2.0

0.80

< 5.0

< 5.0

;<:§,p-
r < 5.0··~:

-.<5.0 'D
:':'7:3.

",:",

40

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

<5.0
_ :<5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

Sampled DateITime

05 Aug. 00 16:10

PQl

2.0

0.050

5.0

)
.....:,.

5.0'

5:0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

20

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

Received

08 Aug. 00

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/l

ug/L

ug/L

ug/L

ugtL
. uglL

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ugll

ugll
ug/L

ug/L

320.1

353.3

9060

82608



Page: Page 18 of 40
Order #: P0008041

Report Date: 09/14/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0008041-06
Report Date: 14 Sep. 00

Sample Description

PES INJ2D 080500
Millrix
Water

Sampled DatefIime

05 Aug. 00 16:10

Received

08 Aug. 00

Analyte(s) Flag Result PQL Units Method #

8260Bug/L

"'~~i~~ •.',.;i£ ri:ig;;~f{;i§;~}.

'::Ig/L

~g/[

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ugIL

uglL

uglL

uglL

ug/L

ug/L

ug/L

ug/L

uglL'

ug/L

Lig/L

ug/L

uglL

ug/L

ugfL

ug/L

uglL

ug/L

5.0

5.0

5.0

5.0

A;~~;[:> "
'.". \':'
';5;0 yl

stO'"
5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

10

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

ND <5.0

ND < 5.0

ND <5.0

ND <5.0

ND <5.0

ND <5.0

J 2.7

&nbsp;ND<5.0

ND ·<5;0'
ND ... <5.0
.~.', '~'

,.;.: ;/::;<]::2
5
,··.·0

ND,i'~
':.:.~ ,: '·~~('rx:':.<

:~, ~·~.O
ND <5.0

ND < 5.0

ND <5.0

ND .<5.0

ND <10

ND "- ·<5.0.

ND <5.0

ND < 5.0

ND <5.0

ND <5.0

ND < 5.0

ND <5.0

ND <5.0

ND < 5.0

ND < 5.0

V latiles

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroetharie

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichlororopene

Dibromomethane

Dichlorodifluoromethane
~ ...~.(},~:~~" ..

Ethylbenzene '"s\~··~:;t.,:"
Isopropylbenzene,:,

m & p-Xylene;'V";

Methylene Chloride

Naphthalene

n-Butylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene



Client Name: Parsons Engineering Science
Contact: Bruce Henry

Address: 1700 Broadway
Suite 900
Denver, CO 80290

Page: Page 19 of 40
Order #: P0008041

Report Date: 09/14/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Lab Sample #: P0008041-06
Report Date: 14 Sep. 00

Sample Description

PES INJ20 080500

Ar.alyte(s)

~

Water

Flag Result

Sampled Datemme

05 Aug. 00 16:10

PQl

Received

08 Aug. 00

Units Method #

Volatiles

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

TrichlorofJuoromethane

Vinyl Chloride

ND < 5.0

ND <5.0

ND <5.0

140

ND < 5.0

ND < 5.0

5.0

5.0

5.0

5.0

8,0
..- 5.0~~'

.....

uglL
".' ,.,,5'1IQ!!,. 'iti.ii'/{~:~;'fiIir:~i't~

.<[';:. ug(t
'~~'9JL
~gf[

'~' ..,

uglL

8260B

,,'.'



Page: Page 20 of 40
Order #: P0008041

Report Date: 09/14/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0008041-07

Sample Description
PES INJ2S 080500

Matrix
Water

Sampled DatefTime

05 Aug. 00 17:20
Received
08 Aug. 00

Analyte(s) Flag Result PQL Units Method #

320.1

353.3

9060

8260Bug/L

ug/L

ug/L

ug/L

uglL

uglL

ug/L

ug/L

uglL

uglL

uglL

uglL

ug/L

uglL

ug/L

uglL

uglL

ugIL

ug/L

uglL

uglL

ug/L

ug/L

.mg/L <'f,;'\i!;(,~;·<i;:; ..

.' m~lL
'\;:~9/L

....£f·..<7~:~.::

A~'Y5:&:
5';0: .
.::".-:;

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

20

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

2.0

0.050

5.0

<2.0

0.051

< 5.0

< 5.0

<p.O
< 5.0;.

>;05.0 :;)
. ~ ....

210

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

- <20

< 5.0

< 5.0

<5.0

<5.0

<5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

ND

ND

ND

ND

·ND

NO

!W
'ND
ND

ND

. ND

ND

ND

ND

NO
ND

ND

ND

ND

ND

ND

ND

ND

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropr~pane

1,2,3-Trimethylb~':':Z~l:le

1,2,4-Trichloroberiz~~g,,!;,';
1,2,4-TrimethYlben;~~~'<~'!'

1,2-Dibromo-3-ehloropropane

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1,3-Dichlorobenzene

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

WetChem
Water

Bromide

Nitrate-nitrite as N

Total Organic Carbon



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 21 of 40
Order #: P0008041

Report Date: 09/14/00

Client Proj Name: Vegetable Oil Study - Navy
Client Proj #: 737490.030000

Lab Sample #: P0008041-07
Report Date: 14 Sep. 00

Sample Description

PES INJ2S 080500

Analyte(s)

M.mrix
Water

Flag Result

Sampled Datemme

05 Aug. 00 17:20

PQl

Received

08 Aug. 00

Units Method #

Volatiles

Benzene

.Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cisc1,3-Dichlororopene

Dibromomethane !:y~~
:" '~:\.o\

. Dichlorodifluorqm~,thanel"1c~~,"

Ethylbenzene . :··::'::·f':t~.~:~'; -"i:'/!"

Isopropylbenzene - ';'.;;.'

m & p-Xylene

Methylene Chloride

Naphthalene

n~Butylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

J

ND

ND

ND

ND
ND

ND

ND

ND

,ND·'.,.
.~. :.

jill
ND

. ND

ND
ND

ND

ND

ND

ND

ND

ND

NO
ND

ND

ND

ND

2.9

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

13

< 5.0

,,,:.:<::'-S"'lQ> ""

;~:,.:;85.0·;C~}
,I:'

T:s:((
14

< 5.0

< 5.0

< 5.0

<5.0

<5.0

< 10

-<5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

5.0

5.0

5.0

5.0

,5:9

"~<-:;:~:'.
'5.0

!;,:'o'
5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

10

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

,r .'

ug/l '_.'
., .ug~ "'''";:~.''i:;,\,,< .

" ug/t
"'. ,',

"lJg/L

JJg/L
ug/l

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

uglL

uglL

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

8260B



Page: Page 22 of 40
Order#: P0008041

Report Date: 09/14/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490. 030000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0008041-07
Report Date: 14 Sep. 00

Sample Description

PES INJ2S 080500

Matrix

Water

Sampled Datemme

05 Aug. 00 17:20

Received

08 Aug. 00

POL Units Method #

8260Bug/L

,",>:ti9!L

'".. ,~:,?;tt\~~t

":U9/l.
ug/L

5.0

5.0

5.0

100

!j.0
-','

5.,0
.; .

Flag Result

ND < 5.0

ND < 5.0

ND <5.0

600

ND < 5.0

ND < 5.0

Analyte(s)

Volatiles

Toluene

trans-1.2-Dichloroethene

trans-1.3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

.,..,.,...•.



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 23 of 40
. Order #: P0008041

Report Date: 09/14/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Lab Sample #: P0008041-08

Sample Description

PES INJ3D 080500

Analyte(s)

~

Water

. Flag Result

Sampled PatefTime

05 Aug. 00 19:25

POL

Received

08 Aug. 00

Units Method #

WetChem
Water

Bromide

Nitrate-nitrite as N

Total Organic Carbon

ND

ND

< 2.0

0.18

< 5.0

2.0

0.050

5.0

,:,-mgJ.~

,mgIL
I11g/L

320.1
.' 353.3

9060

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene -c.•:'

1,2,3-Trichloropropane ~t,;,~,
'i~~> \ .. (:6,~

1,2,4-Trichlorobenz~.ne 't '~t

1,2,4-TrimethYlb~~~~~e.'tqt }ii'
1,2-Dibromo-3-chloropropane

,,~.. ,

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene .

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

ND < 5.0

,,~(~r (~'~"
'<~~;:: "<;<~r.,J 43
'~. < 5.0

'ND < 5.0
;'.'

>,~ ND < 5.0

ND < 5.0

ND < 5.0

ND <20

ND <5.0

ND < 5.0

ND < 5.0

ND < 5.0

ND < 5.0

ND <5.0

ND < 5.0

ND < 5.0

ND < 5.0

ND <5.0

ND < 5.0

:A-o'
~'io '
5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

20

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

uglL

ug/L

uglL

ug/L

ug/L

uglL

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 24 of 40
Order#: P0008041

Report Date: 09/14/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490. 030000

Lab Sample #: P0008041-08
Report Date: 14 Sep. 00

Sample Description

PES INJ3D 080500

Analyte(s)

Volatiles

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichlororopene

Dibromomethane

Dichlorodifluor'?!l:l,ethane;':;:'h"

Ethylbenzene
e
". '" ·~t~,~,<

Isopropylbenzene ~ "

m & p-Xylene

Methylene Chloride

Naphthalene

n-Butylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

Matrix

Water

Flag

NO
NO

NO

NO

NO

NO

J

NO
NO

NO
<,(,c/"
"\;NI)

"Itl
~I;'./\ .... -~.
,NJ)

NO

NO

NO

NO

NO
NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

Result

<5.0

< 5.0

<5.0

<5.0

<5.0

<5.0

1.1

<5.0

" <5:0
<5.0

4.7

<5.0
2.4

< 5.0

<5.0

< 5.0

< 5.0

< 5.0

<10

-:: 5.0

< 5.0

< 5.0

<5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

Sampled DatefIime

05 Aug. 00 19:25

PQl

5.0

5.0

5.0

5.0

5.0

5.0
,"5:0

$.0
5:0
5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

10

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

Received
, 08 Aug. 00

Units Method #

uglL' 8260B

,""'ug!~~'i!'~:f;{::4N&~'k
ug/t' ", f

"'::'6giL,
,~g/L

uglL

ug/L

ug/L

'ug/L

ug/L

ug/L

uglL

ug/L

ug/L

uglL

uglL

ug/L

uglL

uglL

ugIL
uglL

uglL

uglL

ugIL
ug/L

uglL

ug/L

ug/L

uglL



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 25 of 40
Order #: P0008041

Report Date: 09/14/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Lab Sample #: P0008041-08
Report Date: 14 Sep. 00

Sample Description

PES INJ3D 080500

Analyte(s)

Matrix

Water

Flag Result

Sampled DatefTime

05 Aug. 00 19:25

PQL

Received

08 Aug. 00

Units Method #

Volatiles

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

ND

ND

ND

ND

ND

< 5.0

< 5.0

< 5.0

80

< 5.0

< 5.0
,.. ":,."

5.0

5.0.

5.0

5.0

5.0
'5~O::"

:~~":.
I;:;':'~';; t.

.-
ug/L ',

',' li9fh, :·.·,r. ,....··'·r

. ug!C
":":' '1."-'

'yglL

~g/L

ug/L

8260B

'.:;.,-.
~"



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 26 of 40
Order #: P0008041

Report Date: 09/14/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490. 030000

Lab Sample #: P0008041-09

Sample Description

PES INJ3S 080500

Analyte(s)

Matrix

Water

Flag Result,

Sampled Dateaime

05 Aug. 00 20:50

PQl

Received

08 Aug. 00

Units Method #

WetChem
Water

Bromide

Nitrate-nitrite as N

Total Organic Carbon

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene ,

1,2,3-Trichlorobenzene

1,2,3-TrichloroprC?pane,

1,2,4-TrichlorobeXiene '"
, "''1,'', ,.

1,2,4-TrimethYlbej;~eHe~J~
1,2-Dibromo-3-ChIO~?propime

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

'1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

ND < 2.0 2.0 "mgR' 320.1,

0.36 0.050 . mglt 353.3

ND < 5.0 5.0 'rrig/L 9060

NO < 5.0 ~.O ug/L 8260B
-,c",

ND :<5,0 5.0 ug/L
< 5.0':";,

..'. ~.

ND
"

5.0 uglL
' .. ;":~:: , ;

,.. NQ ;', < 5.0 " . 5.0 ug/L
.r,... · .~:< :'

.;; 6;9. ,: 5.0 uglL
.,",r

..:~: 52 5.0 ug/L
':~~~.,

ND < 5.0 5.0 uglL
At.~··

ND < 5.0 5.0 ug/L

ND < 5.0 5.0 uglL

ND < 5.0 5.0 ug/L

ND < 5.0 5.0 ug/L

ND <20 20 ug/L

ND <5.0 5.0 ug/L

ND .,: 5.0 5.0 ug/L

ND < 5.0 5.0 ' ug/L

ND < 5.0 5.0 uglL

ND < 5.0 5.0 uglL

ND < 5.0 5.0 uglL

ND <5.0 5.0 ug/L

ND < 5.0 5.0 uglL

ND < 5.0 5.0 ug/L

ND < 5.0 5.0 ug/L

ND < 5.0 5.0 ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 27 of 40
Order #: P0008041

Report Date: 09/14/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Lab Sample #: P0008041-09
Report Date: 14 Sep. 00

Sample Description

PES INJ3S 080500

Analyte(s) ,

Matrix

Water

Flag Result

Sampled Dateaime

05 Aug. 00 20:50

PQL

Received

08 Aug. 00

Units Method #

Volatiles

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1.3-Dichlororopene

Dibromomethane:" ::c

Dichlorodifluoromethane;·'j\:,. .
Ethyl.benzene ... '!( •.:...."•.+. i .i:;~~.~.'.;;...,...,....,.•

;"'~:)::"~!' ,~;

Isopropylbenzene ··,...·';~6· .'

m & p-Xylene 5""
Methylene Chloride

Naphthalene

n-BlJtylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

J

ND

'ND

ND

ND

ND

ND

ND

ND
.. "..-.:.....

'-. ND.
"-..
{:.

.00'
ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

1.7

< 5.0

<5.0

<5.0

<5.0

<5.0

18

<5.0

: '.1:5:0.

t,~,. <5.0/~;:
·':;;~2.

';:5~0«

5.1

< 5.0

<5.0

< 5.0

< 5.0

< 5.0

< 10

- ..~5.0

< 5.0

< 5.0

< 5.0

<5.0

< 5.0

< 5.0

< 5.0

< 5.0

<5.0

5.0

5.0

5.0

5.0

5.0

<?j;0;::l'
"5.0

S:'O'
5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

10

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

ug/L
.<f."u9!L ·"~~.?:!.::;:tzk~~_

.,??1:~::;, ~~t
,:;(~t;Jg/L

'Ug/L
.,..!."

ugIL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

uglL

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 28 of 40
Order #: P0008041

Report Date: 09/14/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Lab Sample #: P0008041-09
Report Date: 14 Sep. 00

Sample Description

PES INJ3S 080500

Analyte(s)

~

Water

Flag Result

Sampled Daternme

05 Aug. 00 20:50

PQl

Received

08 Aug. 00

Units Method #

Volati!es

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

ND

ND

ND

ND

ND

< 5.0

< 5.0

< 5.0

450

< 5.0

< 5.0

5.0

5.0

5.0

50

5.0

,,';.:':/{O·'
!:".

ug/L r.,
,·l.ig/L

ug7L
"'Qg/L

ugiL

ug/L

82608

...... '



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 29 of 40
Order #: P0008041

Report Date: 09/14/00

Client Proj Name: Vegetable Oil Study - Navy
Client Proj #: 737490.030000

Lab Sample #: P0008041-10

Sample Description

PES INJ4D

Analyte(s)

Mmrix
Water

Flag Result

Sampled Datemme

06 Aug. 00 '9:00

PQL

Received

08 Al.!g. 00

Units Method #

WetChem
Water

Nitrate-nitrit~as N

Total Organic Carbon

Volatiles

'Vater

1,1 ,1 ,2-Tetrachloroethane

1,1 ,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane :.;.;f

1,2,4-Trichlorobenzene ~~¥~;
1,2,4-TrimethYlti~l'lz~ne'i,\ 'f~{!~"

··f.~ ··;'..:!....Tr .. ,~. ~.lii~·.¢

1,2-Dibromo-3-ehloropi;Ppalle'"
. ·'!1. ~'~1

1,2-Dlbromoethane '~,:,

1,2-Dichlorobenzen~'"
1,2-Dichloroethane

1,2-Dichloropropane

1.3,~-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

ND

ND

ND

ND

ND

....:<,;-~.:.
:.~;:r:~f." ·1'

.,~,~:~.:

~ND,

.~

ND

ND

ND

ND

. ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

J

0.087

< 5.0

< 5.0

< 5.0

.' :()~?;
• < 5.0·~

.•..

:·~4~:'q/j.
< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 20

< 5.0

< 5.0

< 5.0 .

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

<5.0

1.8

0.050

5.0

·~-~t\·
",;

":i::(. s,}>, ,
5.0
g·.O,'··

Ko
5.0

5.0
'5.0

5.0

5.0

5.0

5.0

20

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ugIL
uglL

ug/L

ug/L

ug/L

uglL

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

uglL

ug/L
ugIL .

ug/L

ug/L

ug/L

353.3

9060

8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver. CO 80290

Page: Page 30 of 40
Order #: P0008041

Report Date: 09/14/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Lab Sample #: P0008041-10
Report Date: 14 Sep. 00

Sample Description

PES INJ4D

Analyte(s)

~

Water

Flag Result

Sampled Datemme

06 Aug. 00 9:00

PQL

Received

08 Aug. 00

Units Meth d #

Volatiles

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichlororopene

Dibromomethane

Dichlorodifluoromethane;;'i

Ethylbenzene ,"

Isopropylbenzene,

m & p-Xylene ,
Methylene Chloride'::: '

Naphthalene

n-Butylbenzene

n-Propylbenzene

o-Xylene

p-I sopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

Toluene

ND < 5.0 5.0 ug/L 8260B

< 5.0 5.0 ,'~lj"/LND
_"C;j g~,i;'

ND < 5.0 5.0 '''\ ug/L

5.0
~)":~.:.,',,

ND < 5.0 'J;!9/L

ND < 5.0 ",(!t: Ii IL."g
5.3 ".'- uglL

ND < 5.0 .... ug/L

ND < 5.0 :5~0 ug/L

'<5:o.~/
" .. ,:,~~:,-.'.:"

ND 5:0 ug/L

29 \1',' 5.0 ug/L
...~:--,./"" .

", j?ND:: :<5.0 5.0 ug/L
:'-, '17' 5.0 ug/L'-.-:"',

.".

"'No < 5.0 5.0 ug/L

Jf6 < 5.0 5.0 ug/L

ND < 5.0 5.0 ug/L

ND < 5.0 5.0 ug/l

ND < 5.0 5.0 ug/L

ND < 10 10 ug/L

ND <5.0 5.0 uglL

ND <5.0 5.0 uglL

ND < 5.0 5.0 ugIL

ND <5.0 5.0 uglL

ND < 5.0 5.0 ug/L

ND < 5.0 5.0 ug/L

ND < 5.0 5.0 uglL

ND < 5.0 5.0 ug/L

ND < 5.0 5.0 ug/L

ND < 5.0 5.0 ug/L

ND < 5.0 5.0 ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 31 of 40
Order #: P0008041

Report Date: 09/14/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490. 030000

Lab Sample #: P0008041-10
Report Date: 14 Sep. 00

Sample Description

PES INJ4D

Analyte(s)

MgtM

Water

Flag R.esult

Sampled DatefTime

06 Aug. 00 9:00

PQl

Received

08 Aug. 00

Units Method #

Volatiles

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

ND

ND

ND
ND

< 5.0
< 5.0
560

< 5.0

< 5.0

. , .,.-.'
","

5.0
5.0
50
5.0

,.~H-
~'

'i"":f)~~

: ";

~ .

'.' r.;;~

ug/L r
,., ,.,::, Li9{;~ .' ",... "'."""." ...

uglL

":qglL

~glL

8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 32 of 40
Order #: P0008041

Report Date: 09/14/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Lab Sample #: P0008041-11

Sample Description

PES INJ4S 080600

Analyte(s)

.M.at!:i!
Water

Flag Result

Sampled DateITime

06 Aug. 00 10:25

PQl

Received

08 Aug. 00

Units Method #

WetChem
Water

Nitrate-nitrite as N

Total Organic Carbon ND

0.090

< 5.0

0.050

5.0

"mg!!- ··'·',:.::~"';':3·,::::

....r~. "fJ.:':.(
,':~~ mg'/L

r.~::.,\"t-. . :,,':,. ,:;.. ,;..~.,r

353.3

9060

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1 ,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane ::::;'

1,2A-Trichlorobenzene';:ffik
1,2,4-Trimethylb~fizene;ii ·c~{t::,.:

·-i:1,. ··"J':(~}?;o. (~ Yfi~'.l.~;:;·

1,2-Dibromo-3-chloropr()j:>ane'c
.~{ .. ~.~!:.

1,2-Dibromoethane \~t'J;:' 0'

. ,f'"
1,2-Dichlorobenzene

1,2-Dichloroethane

1;2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1A-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

ND < 5.0 5:0

ND < 5.0 '5.0
.,:

ND <: 5.0 5.0.. .,t(- .

ND < 5.0',..; 5.0
....i.

63
';"~~~" .

5.0'i!.,
;..~: 1."

l79./ 5.0
.~. < 5.0 5.0

ND < 5.0 5.0
;,;.-;'

ND < 5.0 5.0

ND < 5.0 5.0

ND < 5.0 5.0

ND < 20 20

ND < 5.0 5.0

ND - <5.0 5.0

ND < 5.0 5.0

ND <5.0 5.0

ND < 5.0 5.0

ND < 5.0 5.0

ND < 5.0 5.0

ND < 5.0 5.0

ND < 5.0 5.0

ND < 5.0 5.0

ND < 5.0 5.0

J 1.8 5.0

~ .;.-"
··..h··

uglL

ug/L

ug/L

ug/L

ug/L

ug/l

ug/L

uglL

ug/L

uglL

uglL

uglL

uglL

uglL

uglL

ug/L

uglL

uglL

ug/L

uglL

ug/L

uglL

uglL

uglL

8260B



Page: Page 33 of 40
Order #: P0008041

Report Date: 09/14/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490. 030000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0008041-11
Report Date: 14 Sep. 00

Sample Description

PES INJ4S 080600
~

Water

Sampled Datemme

06 Aug. 00 10:25

Received

08 Aug. 00

Analyte(s) Flag Result PQL Units Method #

8260Bug/L

/'?C:'~:E "'t:.':!;t:I;:*'r",,'[L;

i':~:
ug/L

uglL

ug/L

uglL

ug/L

ug/l

ug/l

ug/l

ug/l

, uglL

ug/L

ug/L

ugiL

ug/l

ug/l

ug/l

ug/l

UglL

ug/L

ug/l

ug/l

ug/L

ug/l

ug/l

5.0

5.0

5.0

5.0

5,0

,,~;;1"\'" '5.§. "',
:,5.'0,
5.0:.
5:0
5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

10

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0'

5.0

5.0

5.0

ND < 5.0

ND <5.0

ND <5.0

ND <5.0

ND < 5.0

J 4.8

ND <5.0

ND <5.0

"'(';) ,~~;;~
;t!~"*;l+: ~:~

ND < 5.0

ND <5.0

ND < 5.0

ND <10

ND <5.0

ND <5.0'
ND <5.0

ND <5.0

ND <5.0

ND <5.0

ND <5.0

ND <5.0

ND <5.0

ND <5.0

ND <5.0

Volatiles

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichlororopene

~::~~:;;:a=eU1an<itc~~«:'f.:~..,...•:,,,,....,,.;•..,_..,,Ethy!benzene,·,t;:;;,~,: tW~~~,:i'L';"
Isopropylbenzene "")."'" ':':"'~"''':

"Z:. -'I:::!;i!i~ J:...;'
m & p-Xylene( '.~

Methylene Chloride":;':""

Naphthalene

n-BlI!ylbenzene

n:Propylbenzene

o-Xylene

p-lsc;:Jropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

Toluene



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

'Suite 900
Denver, CO 80290

Page: Page 34 of 40
Order #: P0008041

Report Date: 09/14/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490. 030000

Lab Sainple #: P0008041-11
Report Date: 14 Sep. 00

Sample Description

PES INJ4S 080600

Analyte(s) .

~

Water

Flag Result

Sampled Datemme

06 Aug. 00 10:25

PQl

Received

08 Aug.-OO

Units Method #

:.,
Volatiles

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

ND

ND

NO
ND

< 5.0

< 5.0

190

< 5.0

< 5.0

5.0

5.0

50

5.0

5.0
,C~, ~-;.;:.-

ug/L ~'.
Lig/L :.'-\'-'.. ;.",..

" ug/[
"::ug/L

ug/L

8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 35 of 40
Order #: P0008041

Report Date: 09/14/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490. 030000

Lab Sample #: P0008041-12

Sample Description

PES MW1D

Analyte(s)

Matrix

Water

,Flag Result

Sampled DatefIime

06 Aug. 00 12:15

POL

Received

08 Aug. 00

Units Method #

WetChem
Water

Nitrate-nitrite as N

Volatiles
Water

1,1 ,1 ,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2.3-Trichloropropane

1,2,4-Trichlorobenzene .. ;;' '

1,2,4-Trimethylbenzene{1;~i'
1,2-Djbromo-3.:c~Qr:oprJp~h~
1,2-Dibromoetharie·"":~:::.¢~ ,.;}.

... (.~

1,2-Dichlorobenzen~i;;;~",

1,2-Dichloroethane

1,2-Dichloropropane

1;3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1A-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene

0.079

ND < 5.0

ND < 5.0

ND < 5.0

ND .:S_~.O

""'~\~:'l5;;;:)
;'ND. < 5.0
.4-;;.<'

'ND < 5.0

ND <5.0

NO <20

ND <5.0

ND <5.0

ND <5.0

ND < 5.0

ND < 5.0

ND < 5.0

ND < 5.0

ND < 5.0

ND <5.0

ND < 5.0

ND < 5.0

ND <5.0

ND < 5.0

0.050

o'~';f;J:~~~;,
':~::;:~~~':.:, "\

.-./",:'

5.0
5.0

5.0

5.0

5.0

5.0

5.0

20

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

.J~iL
ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ugIL

uglL

uglL

ug/L

ug/L

ugIL

ug/L

ug/L

uglL

uglL

uglL

ug/L

353.3

8260B



Page: Page 36 of 40
Order #: P0008041

Report Date: 09/14/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490. 030000

Client Name: Parsons Engineering Science
Contact Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0008041-12
Report Date: 14 Sep. 00

Sample Description

PES MW1D
MatM
Water

Sampled Dateaime

06 Aug. 00 12:15

Received

08 Aug. 00

PQl

8260B

Units Meth d #

ug/L

..: ··Og!.~

''';''. ug/t
~g/L

cl.9/L
ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

uglL

ug/L

ug/L

ug/L

uglL

ugIL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

5.0

5.0

5.0

5.0

/~l':tt'
. ~r.

5.0

~':O
5.0

5.0

5.0

5.0

5.0

5.0

5.0

10

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

Result

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

<5.0

< 5.0

< 5.0

'. ,::~.'ci{;i,~;
. ·~2 8 .,i,l~':",,'
·~:5~O·:'i

< 5.0

<5.0

<5.0

<5.0

< 10

< 5.0

<5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

<5.0

< 5.0

< 5.0

< 5.0

Flag

ND

ND

ND

ND

ND

ND

ND

ND

J

ND

,,,(~~~~,
;~:Nn

.'&t5"
ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

Analyte(s)

Volatiles

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

_Chlorobenzeme

Chlorodibromomethane .

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichlororopene

Dibromomethane

Dichlorodinuoromethane

Ethylbenzene

Isopropylbenz~[.1~~'1

m & p-XYlene"\:c'.:~;;\~;;"}
Methylene Chloride\ ''''tc

/;.:?~.

Naphthalene

n-Butylbenzene

n-Propylbenzene

a-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

Toluene

trans-1.2-Dichloroethene

,



Page: Page 37 of 40
Order #: P0008041

Report Date: 09/14/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0008041-12
Report Date: 14 Sep. 00

Sample Description

PES MW1D
~

. Water
Sampled DateITime

06 Aug. 00 12:15

Received

08 Aug. 00

Analyte(s) . Flag Result PQl Units Method #

8260Bug/L

..,r",t"'(j~l~ '~:~~;f$,~{i~~;~,

',~;;;, ug~t

;;~;-Pg/L

5.0

5.0

5.0

5.0

ND < 5.0

26

ND <5.0

ND <5.0

Volatiles

trans-1.3-Dichloropropene

Trichloroethene

Trich lorofluoromethane

Vinyl Chloride

," .-
. '.'

'."':



Page: Page 38 of 40
Order #: P0008041

Report Date: 09/14/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490. 030000

.Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite ~OO

Denver, CO 80290

Lab Sample #: P0008041-13
Report Date: 14 Sep. 00

Sample Description

TRIP BLANK
Milldx
Water

Sampled DatelTime

04 Aug. 00 6:00

Received

08 Aug. 00

Units Method #

.,-ug/~

U~L
·Pg/L

(j IL,g
ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L
ug/L

uglL
ug/L

ug/L
ug/L
ug/L

ug/L
ug/L

uglL
uglL
ug/L
ug/L

ug/L

ug/L

ug/L
ug/L
ug/L

PQL

5.0

5.0

5.0

5.0

·,:;X K·B····
""";·,,~!O

,$,0
'. ~fo"
"~

5.0

5.0

5.0,

20

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

ResultFlag

ND <5.0

ND <5.0

NO < 5.0

NO < 5.0

ND <5.0

ND < 5.0

ND < 5.0

ND J<'510

NO :;;. < 5.6~~\
....:<.:NI?:~, "':',< 5 0 'iii

. "~t5;O:;/"

t~~,;", : ~~
ND < 5.0

NO < 5.0

ND <5.0

ND <5.0

ND <5.0

NO" '<5.0

ND < 5.0

ND < 5.0

ND <5.0

ND < 5.0

ND < 5.0

ND <5.0

ND <5.0

ND < 5.0

ND <5.0

Analyte(s)

Volatiles

Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dibromo-3-chloropropane

1,2-Dibromoethane .
~.:,\'

1,2-Dichlorobenzene ,~~~.

1,2-Dichloroethane ':; ';~__
"',<,,,>j::-;;;'.:.,_. ~ ~~~

1.2-Dichloroproparle:i',r. 1: ':~~}c"
1,3,5-Trimethylberi~e~i!?~

'1'. ~""
1.3-DichlorobenzeneF

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-C~lorotoluene

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform



Page: Page 39 of 40
Order #: P0008041

Report Date: 09/14/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0008041-13
Report Date: 14 Sep. 00

Sample Description

TRIP BLANK

Matrix

Water

Sampled Date[[jme

04 Aug. 00 6:00
Received
08 Aug. 00

Flag Units Meth d #

'4(\~ ~~::;} 82608

,....g
ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

uglL

ug/L

uglL

ug/L

uglL

PQL

5.0
5.0
5.0
5.0

;;~:gi},
c," 5 0'"

,<:;~-;.""5";;0>\:,
:(-.

>'Y~!d::""";'"
5.0
5.0
5.0
5.0
10

5.0
5.0
5.0
5.0
5.0
5.0
5.0.
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

Result

< 5.0
<'5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
<.'5:0"
< 5.o"::i;:

':~~?O ;:i
<"5:0'
< 5.0
<10

1.3

< 5.0
< 5.0
< 5.0
< 5.0

--<5.0
< 5.0

'< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND
.<,···Nti~:

:·.ND

::;~,

J

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

Volatiles

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Ch''Crome~hane

n-Pr':p\/!:;cnzene

o-Xy':lne

p-!sc ::ropyltoluene

Analyte(s)

sec- ~u!\':')enzene

St"c,:,;ne

ter~- nuty!l;enzene

Tc ~r,ch!or0ethene

Tolu"ne

trcr:o-1,2-Dichloroethene

tr2r's-1,J-Oichloropropene

Tr;(YJro~~hene

Tric.!-'Jf()'>,loromethane

cis-1,2-0ichloroethene

cis-1,3-0i::hlororopene

Dibromomethane

Dich!orodinuoromethane

Ethylbenzene

Isor.:ropylbenzene

m l', p-Xy!ene

Methylene Chloride

Nap:-.th2;2ne



Page: Page 40 of 40
Order #: P0008041

Report Date: 09/14/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Gent Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0008041-13
Report Date: 14 Sep. 00

Sample Description

TRI? BLANK

Matrix
Water

Sampled DateUime

04 Aug. 00 6:00
Received
08 Aug; 00

8260Bug/L

Units M th d #PQl

5.0

Result

< 5.0

Flag

ND

Ar. ~ ;','te( s)-----------------------------------------Voii"::ics

Vinyl Chloride



Microseeps

P8041 - PARSONS ENGINEERING SCIENCE, INC. --
- PROJECT NO.: 737490.03000 -

- LOCATION: NSA MID SOUTH SITE N6 -

Methane Methane Ethane Ethylene Lab ID Date Date Date
Sample Names . __ mg/I ugll ng/I _ngll __. __ .. __ S~l11ple..<L .Receiv~Analyzed

PES-MW2D/080400 • 35.48 994 436 X18 223 08/04/00 08/08/00 08/11/00
PES-MW2S/080500 • 37.09 5346 4137 X18224 08/05/00 08/08/00 08/11/00
PES·INJ10/080500 • 29.55 5779 2354 X18 225 08/05/00 08/08/00 08/11/00
PES·INJ1 S/080500 • 46.06 18069 10041 X18 226 08/05/00 08/08/00 08/11/00
PES-DUP3 • 21.02 5585 4217 X18 227 08/05/00 08/08/00 08/11/00
PES-INJ2D/080500 I. 18.62 3703 2134 X18 228 08/05/00 08/08/00 08/11/00
PES·INJ2S/080500 • 85.34 5212 2910 X18229 08/05/00 08/08/00 08/11/00
PES-INJ3D/080500 • 10.70 2458 1413 X18 230 08/05/00 08/08/00 08/11/00
PES-INJ3S/080500 • 17.91 5057 3023 X18231 08/05/00 08/08/00 08/11/00
PES-INJ4D/080600 • 7.604 2093 1087 X18232 08/06/00 08/08/00 08/11/00
PES-INJ4S/080600 • 107.7 2644 1540 X18233 08/06/00 08/08/00 08/11/00
PES-MW1 D/080600 • 18.95 8060 3433 X18 234 08/06/00 08/08/00 08/11/00

DETECTION LIMITS: 0.07mg/1 0.015ug/1 5ng/1 5ngll

Analyst

~W

~W

~W

~W

~W

~W

~W

RCW
~W

~W

RCW
~W

.• Result taken from alternate detector ANALYST INITIALS!R~W REVIEW~



P8041

--- QUALITY CONTROL ---

----- PARSONS ENGINEERING SCIENCE, INC.
----- PROJECT NO.: 737490.03000 -

--- LOCATION: NSA MID SOUTH SITE N6 -

CONTINUING CALIBRATION STANDARDS 08/11/00 METHOD BLANK 08/11/00

COMPOUND FILE ID TRUE CONC. MEASURED % DIFF. COMPOUND FILE ID DET. LIMIT MEASURED

METHANE (TCD) X18208 5.48 5.24 4.34 METHANE (TCD) X18210 0.07mg/l ND

METHANE (FID) X18209 36.66 39.06 6.56 METHANE (FID) X18210 0.015ug/l ND
I

ETHANE. X18209 23582 23301 1.19 ETHANE X18210 5ng/l ND

ETHYLENE X18209 26641 25395 4.68 ETHYLENE X18210 5ng/l ND

METHANE (FID) D X18209 36.66 37.51 2.32 METHANE (FID) D X18210 0.15ug/l ND

ANALYST INITIALS~ REVIE~



MICROSEEPS:::;:::
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Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Denver, CO 80290

Page:
Order#:

Report Date:
Client Proj Na

Client Proj

Page 1 of 34
P0008024
09/05/00
Vegetable Oil Study - Navy
737490.030000

Sample Identification
Lab Sample # Client Sample ID
POOO8024-01 PES-MW8D 080200

P0008024-02 PES-MW8S 080200

P0008024-03 PES-MW5D 080300

P0008024-04 PES-MW5S 080300

POOO8024-05 PES-MW4D 080300

P0008024-06 PES-MW4D 080300 MS

P0008024-07 PES-MW4D 080300 MSD

POOO8024-08 TRIP BLANK

POO08024-09 PES-MW7D 080200

POOO8024-10 PES-MW7S 080200

POO08024-11 PES-DUPl

Approved By: 0 I . Cl I I
~C(U-o~ ,,-

220 William Pitt Way, Pittsburgh, PA 15238 • Phone (412) 826-5245, Fax (412)' 826-3433



Page: Page 2 of 34
Order #: P0008024

Report Date: 09/05/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver. CO 80290

Lab Sample #: P0008024-01

Sample Description

PES-MW8D 080200

Matrix

Water

Sampled DatefTime

02 Aug. 00 10:30

Received

04 Aug. 00

Analyte(s) Flag Result pal Units Method #

0.050

5.0

353.3

9060

8260Bug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

uglL

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

~.

'. ,'\:;f~'\:f;!; ..
';:p~:

: 1~.~· ..,:..,;:-..

.-;.~)~ .

.~ .",

.f';: '. 5,~,p "
'>:r5~o \;:

:~·'5.0;':··
,.'.;-0'

i . 5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

20

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

3.0

ND < 5.0

ND < 5.0

ND < 5.0

ND ;;~':'~"~~:r~~
ND "_ < 5.0".

",,<1:;~~;~i~?
.l'~'··
"ND < 5.0

ND < 5.0

ND < 5.0

ND <20

ND <5.0.

ND <5.0'

ND "<5.0"

ND < 5.0

ND '< 5.0

ND <5.0

ND <5.0

ND <5.0

ND <5.0

ND <5.0

ND <5.0

ND < 5.0

WetChem
Water

Nitrate-nitrite as N

Total Organic Carbon

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene .~"
. 'f;;~~!\

1,2,3-Tnchloropropane "'"' :;\}

1,2,4-TrichlorObenzenei;'~1ii >~~\-.
1,2,4-TrimethyJlj~~:I~~~"t~~.. ,)"fs"
1,2-Dibromo-3-chlofopro'pan~;;d

';~.. ~-*:~:: q.

1,2-Dibromoethane\r. ."
~_l.~,;:-'"

1,2-Dichlorobenzer'i'e

1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1A-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 3 of 34
Order #: P0008024

Report Date: 09/05/00

Client Proj Name: Vegetable Oil Study - Navy
Client Proj #: 737490.030000

Lab Sample #: P0008024-01
Report Date: 14 Sep. 00

Sample Description

PES-MW8D 080200

Analyte{s)

Matrix

Water

Flag Result

Sampled DatelTime

02 Aug. 00 10:30

PQL

Received

04 Aug. 00

Units Method #

Volatiles

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1 ,2-Dichloroethene

cis-1,3-Dichlororopene

Dibromomethane

Dichlorodifluoromethane'

Ethylbenzene '1%'," "'"~~.i":";'_""_"~'.I:""_
Isopropylbenzen~;if;i:i~k;_.{ ....,'
m & p:.Xylene ',.\ "';"

. Methylene ChlorideX~ ,-.

Naphthalene

n-Butylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

Toluene

/.;)".

ND < 5.0 5.0 ug/Lt{ 8260B

ND < 5.0 5.0 .' ,~:~'u!;l!!-- ':;('~:~>;~i;'!i:~1';i\

ND < 5.0 5.0 ""~"\~";~ uglL J;"
.t~.;

ND < 5.0 5.0 :::~9/L
NO < 5.0 5,0 '!~glL......

52 5.6 ug/L
',"

ND <5.0 5;0 uglL

ND <5.0 5.0 ug/L

ND <5:0. 5.0 ug/L

73 ::-(.,~. 5.0 ug/L':y:. .:--;r,

NB ,,<5.0 5.0 ug/L
'fA""" "

&nbsp;J 5.0 ug/L

ND < 5.0 5.0 ug/L
:;m <5.0 5.0 ug/L

ND < 5.0 5.0 ug/L

ND < 5.0 5.0 uglL

ND < 5.0 5.0 ug/L

ND < 10 10 uglL

ND < 5.0 5.0 ug/L

ND - '<5.0' 5.0 ug/L

ND <5.0 5.0 ug/L

ND <5.0 5.0 ug/L

ND < 5.0 5.0 ug/L

ND <5.0 5.0 uglL

ND <5.0 5.0 ug/L

ND < 5.0 5.0 ug/L

ND <5.0 5.0 ug/L

ND < 5.0 5.0 ug/L

ND < 5.0 5.0 ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 4 of 34
Order #: P0008024

Report Date: 09/05/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Lab Sample #: P0008024-01
Report Date: 14 Sep. 00

Sample Descn"ption

PES-MW8D 080200

Analyte(s)

Matrix

Water

Flag Result

Sampled DatefTime

02 Aug. 00 10:30

PQl

Received

04 Aug. 00

Units Method #

Volatiles

trans-1.2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichforofluoromethane

Vinyl Chloride

ND

ND

ND

ND

< 5.0

< 5.0

380

< 5.0

< 5.0

5.0

5.0

50

5.0

5,0
• ':;-··¥-L;~,

..;~.{.:;:;;: .,:t~

\~.k,l"/i:':>..
'~'~~L .

., ,~~~(:;~,;" 82608

,'::~.:.:.. ug·'/"L" .~
- '\~':~.,.•~:.!."/);'

'~ :.~ug/L

)Jgll
-,:;



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 5 of 34
Order #: P0008024

Report Date: 09/05/00

Client Proj Name: Vegetable Oil Study - Navy
Client Proj #: 737490.030000

Lab Sample #: P0008024-02

Sample Description

PES-MW8S 080200

Analyte(s)

WetChem
Water

Nitrate-nitrite as N

Total Organic Carbon

Matrix

Water

Flag

ND

Result

2.0

< 5.0

Sampled DatefTime

02 Aug. 00 14:10

PQL

0.050

5.0

Received

04 Aug. 00

Units Method #

"mg/L" , 353.3

mg/L ,. 9060

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane " "

1,2,4-TriChlorobenzen~;':~!:

1,2,4-TrimethYI~1n",~~ne:~'~\;i:'
1,2-Dibromo-3-Ctl'19r'O~r6pad€"

I" '--.',,:,+'

1,2-DibromoethanJ";·,~•.~5
.f/?'

1,2-Dichlorobenzelie

1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Triniethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1A-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

ND < 5.0 5.0 ug/L 8260B

ND < 5.0 ':,.5'.0 ug/L

ND < 5.0 5.0 ug/L
.... .

5:0,
.f ..

ND < 5.0 ug/L
"

,.

:,<.o::t'j':;.,
:\:-: 2.2

::.¥)
5.0 ug/L

t.
..,.~. .

'<6.7
"

ug/L.,' '.., 5.0::ii- ;.~.:! .~: .. :

?i;'::J">i < 5.0 5.0 uglL

< 5.0 5.0 uglL
.1.(;''''

5.0 5.0 ug/L"ND <
\~:- ND < 5.0 5.0 ug/L

ND < 5.0 5.0 ug/L

ND < 20 20 ug/L

ND < 5.0 5.0 ug/L

ND < 5.0 5.0 ug/L

ND < 5.0 5.0 ug/L

5.0 5.0
.. ,

ug/LND <

ND < 5.0 5.0 ug/L

ND < 5.0 5.0 uglL

ND < 5.0 5.0 ug/L

ND < 5.0 5.0 ug/L

ND < 5.0 5.0 ug/L

ND < 5.0 5.0 ug/L

ND < 5.0 5.0 ug/L

ND < 5.0 5.0 uglL



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 6 of 34
Order #: P0008024

Report Date: 09/05/00

Client Proj Name: Vegetable Oil Study - Navy
Client Proj #: 737490.030000

Lab Sample #: P0008024-02
Report Date: 14 Sep. 00

Sample Description

PES-MW8S 080200

Analyte(s)

Matrix

Water

Flag Result

Sampled Dateffime

02 Aug. 00 14:10

POL

Received

04 Aug. 00

Units Method #

Volatiles

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

,Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichlororopene

Dibromomethane

Dichlorodifluoromethane.'
Ethylbenzene::. ':'h,
ISOproPYlbenz~~~. ' ~'l';;,
m & p-Xylene 'V,,""

Methylene Chloride ;,< ,

Naphthalene

n-Butylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

Toluene

/'.

NO

NO

NO

NO

ND

ND

ND
ND

ND
Nt>

·.ND'

)om

ND

ND

ND

ND

ND

NO

NO

ND

NO

NO

ND

ND

ND

NO

NO

< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
8.0

< 5.0
< 5.0

'<: 5.~,;

27 'i:;,
. .~-

":::~~;~:¥
< 5,0
< 5.0
< 5.0
< 5.0
< 5.0
< 10

< 5.0
- ,·<5.0.. ,

< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0

5.0
5.0
5.0
5.0
5:0

,,(~:

\:\;Yi,oOc'
",5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
'10

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

,.,:~:,:,~'~~g~$,;4~~~~
. \~~i;?r.~:.;);d~~
·<":.;;'·~9/L

'~g/L

ug/L
ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

uglL

ug/L

uglL

uglL

uglL

ug/L
ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 7 of 34
Order #: P0008024

Report Date: 09/05/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490. 030000

Lab Sample #: POO.Q8024-02
Report Date: 14 Sep. 00

Sample Description

PES-MW8S 080200

Analyte{s)

Matrix

Water

Flag Result

Sampled Dateffime

02 Aug. 00 14:10

pal

Received

04 Aug. 00

Units Method #

Volatiles

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

ND < 5.0

ND < 5.0

150

ND < 5.0

ND < 5.0

5.0

5.0

5.0

5.0

5.0
~ ~+ ,--

• •.f'~~::

'i"';-";:.~' u/.;'
." .:..;..~ '.' .

~ ·r,

uglLi;

..':i~f "~~t :~:.' J
I'''' ,. : ~,~:'

·"'''',:.'tig/L '
uglL

82608



Page: Page 8 of 34
Order #: P0008024

Report Date: 09/05/00

Client Proj Name: Vegetable Oil Study - Navy
Client Proj #: 737490. 030000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0008024-03

Sample Description

PES-MW5D 080300

Matrix

Water

Sampled DatefTime

03 Aug. 00 8:45

Received

04 Aug. 00

Analyte(s) Flag Result pal Units ...,:, Method #

353.3

9060

0.050

5.0

1.7

ND < 5.0

ND < 5.0 i{S'-O' ug/L 8260B

ND ,~?:O 5.0" ug/L
'.":'>:.

ND < 5:0:.· :.. 5.0 ug/L

<5.0 '~ii
;.:

.ND ':'., '.,
5.0 ug/l

J ':",~}v/> 5.0 ug/L
,.:'. 30 5.0 uglL

!'ill < 5.0 5.0 ug/L

ND < 5.0 5.0 ug/L

&nbsp;ND<5.0 5.0 ug/L

ND <5.0 5.0 uglL

ND < 5.0 5.0 ug/L

ND < 20 20 ug/L

ND < 5.0 5.0 ug/L

ND <5.0" 5.0 ug/L

ND < 5.0 5.0 ug/L

ND < 5.0 5.0 ug/L

ND < 5.0 5.0 uglL

ND < 5.0 5.0 ug/L

ND < 5.0 5.0 ug/L

ND < 5.0 5.0 ug/L

ND < 5.0 5.0 ug/L

ND < 5.0 5.0 ug/L

ND < 5.0 5.0 uglL

ND < 5.0 5.0 ug/L

WetChem
Water

Nitrate-nitrite as N

Total Organic Carbon

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene
.. o,o;:r<'·

1.2,3-Trichlorobenzene :.:,

1,2,3-Trichloropropane~r. ~~}i\
1,2,4-Trichlorob~nzene :i~ t'1?;;;,

1,2,4-TrimethYlb~~~~~E!~;; :~;f\:'"
1,2-Dibromo-3~Chl<~t,QP~6~ane
1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene



Page: Page 9 of 34
Order #: P0008024

Report Date: 09/05/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0008024-03
Report Date: 14 Sep~ 00

Sample Description

PES-MW5D 080300 .

Matrix

Water

Sampled DatefTime

03 Aug. 00 8:45

Received

04 Aug. 00

Analyte(s) Flag Result PQl Units Method #
"",' .' ~~'...

8260B
.~-"\;!<,::~'X';1

':b9/L
ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

5.0

5.0

5.0

5'0

.'<1.~;.;)~: '
n ~?

\?~?";;
,·5:0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0
5.0
10

5.0
5.0
5.0
5.0
5.0

5.0

5.0

5.0

5.0

5.0
5.0

<5.0

< 5.0

< 5.0

< 5.0

< 5.0

85

< 5.0
·:;'<:"5,0. ......,..., .

.~:.., < 5.0%~:
~;\99 if
"'~5:'6'

4.3

< 5.0

< 5.0

< 5.0

< 5.0
< 5.0

<10

- '< 5.0

< 5.0

< 5.0

< 5.0

<5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0

< 5.0

ND

ND

ND

ND

ND

ND

ND

ND
f'o:"'"

".':
''''.,'

·····:\;:ND.,;•.,
~'.J , ..<"

)~

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

Volatiles

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichlororopene

Dibromomethane

Dichlorodifluoromethane
-"~, ;.'

Ethytbenzene

Isopropylbenzene . ,"

m & p-Xylene

Methylene Chloride

Naphthalene

n-Butylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

Toluene



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 10 of 34
Order #: P0008024

Report Date: 09/05/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Lab Sample #: P0008024-03
Report Date: 14 Sep. 00

Sample Description

PES-MW5D 080300

Matrix

Water

Sampled DatelTime

03 Aug. 00 8:45

Received

04 Aug. 00

Method #

-' ..

Analyte(s)

Volatiles

trans-1,2-Dichloroethene'

trans-1,3-Dichloropropene

Trichloroethene

TrichlorofJuoromethane

Vinyl Chloride

Flag Result

ND < 5.0

ND < 5.0

450

ND <5.0

ND <5.0

pal

5.0

5.0

50

5.0
5.0'

.......

Units
.,,7<',;.\·

~( '!"-

"~:t"\'{'A"~';i;

',:,ug/L
',:~glL

ug/L

8260B



Page: Page 11 of 34
Order #: P0008024

Report Date: 09/05/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0008024-04

Sample Description

PES-MW5S 080300

Matrix
,Water

Sampled DatefTime

03 Aug. 00 12:10

Received

04 Aug. 00

Analyte(s) Flag Result PQL Units "'~,~c, Method #

353.3

9060

8260Bug/L
ug/L
ug/L
ug/L

uglL

uglL

ug/L

ug/L

ug/L
ug/L
ug/L

ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
uglL

uglL

ug/L
ug/L
ug/L

ug/L

ug/L

s'
.:,.'::"<\_~,. :{~.::~/.:~:.:;;/:,~7:·!:~-.: .:'

0.050": " m&/L'

5.0':\t:~L

.,<~.;';

\~~:~, ..,

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

20

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

0.11

< 5.0ND

ND < 5.0

ND <,5;0

ND < 5:Q,

ND < 5.0';'/:

:37 ,. . ~;' ".'

"
70

'ND < 5.0
'. "..:r .

ND < 5.0
.; .....:,

ND < 5.0

ND < 5.0

ND < 5.0

ND < 20

ND < 5.0

ND <5.0"

ND <5.0

ND <5.0

ND < 5.0

ND < 5.0

ND < 5.0

ND < 5.0

ND < 5.0

ND < 5.0

ND < 5.0

J 2.6

Volatiles

Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene ,;
. "

1,2,3-Trichloropropane .;;,;

1,2,4-TriChlorob~nzene'~'

1,2,4-Trimethylben~~rie;,
1,2-Dibromo-3-chl~"r9pr6pane
1,2~Dibromoethane/"

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1A-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

WetChem
Water

Nitrate-nitrite as N

Total Organic Carbon



Client Name: Parsons Engineering Science
Contact Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 12 of 34
Order #: P0008024

Report Date: 09/05/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Lab Sample #: P0008024-04
Report Date: 14 Sep. 00

Sample Description

PES-MW5S 080300

Analyte(s)

Volatiles

Matrix

Water

Flag Result

Sampled DatefTime

03 Aug. 00 12:10

PQl

Received

04 Aug. 00

Units Method #
.>' ;:~':

Bromobenzene ND < 5.0 5.0 ';.." ug!L' 8260B

Bromochloromelhane ND < 5.0 5.0 ug/L . -:,;;",-,,:'.

Bromodichloromelhane < 5.0 5.0
.-;"..

ug/LND

Bromoform ND < 5.0 5.0 .ug/L

Bromomethane ND < 5.0 5.0 ug/L

5.6
...•

Carbon tetrachloride 20 ug/L

Chlorobenzene ND < 5.0 . 5.0 ug/L
Chlorodibromomethane ND <~·5:0. 5.0 ug/L

{./ ...

Chloroethane ND . -:~
<5.d> 5.0 ug/L

Chloroform
c" '~':;-"i~;'! ':.

·':.110 5.0 ug/L:<::.
~{;....

" . "1~:'5:dChloromethane '..:,'.>;,'ND,'· 5.0 ug/L

cis-1,2-Dichloroethene \5."", 5.9 5.0 ug/L
'::.~:),

cis-1,3-Dichlororopene AID <5.0 5.0 ug/L

Dibromomethane ND < 5.0 5.0 ug/L

Dichlorodifluoromethan~ ND <5.0 5.0 ug/L.". ,.~ '.; ........
Ethylbenzene

.:','.:. ND <5.0 5.0 ug/L

Isopropylbenzene' -.:,,:: ND < 5.0 5.0 ug/L

m & p-Xylene ND < 10 10 ug/L

Methylene Chloride ND - < 5.0 5.0 ug/L

Naphthalene ND < 5.0 5.0 ug/L

. n-Butylbenzene ND < 5.0 5.0 ug/L
n-Propylbenzene ND < 5.0 5.0 ug/L

o-Xylene ND < 5.0 5.0 uglL

p-Isopropyltoluene ND < 5.0 5.0 ug/L

sec-Butylbenzene ND < 5.0 5,0 ug/L

Styrene ND < 5.0 5.0 ug/L

tert-Butylbenzene ND < 5.0 5.0 ug/L
Tetrachloroethene ND < 5.0 5.0 ug/L
Toluene ND < 5.0 5.0 ug/L



Cli~nt Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 13 of 34
Order #: P0008024

Report Date: 09/05/00

Client Proj Name: Vegetable Oil Study - Navy
Client Proj #: 737490.030000

Lab Sample #: P0008024-04
Report Date: 14 Sep. 00

Sample Description

PES-MW5S 080300

Analyte(s)

Matrix

Water

Flag Result

Sampled DatelTime

03 Aug. 00 12:10

PQL

Received

04 Aug. 00

Units Method #

Volatiles

trans-1.2-Dichloroethene

traris-1.3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

NO

NO

NO

NO

~...

<5.0

<5.0

690

< 5.0

< 5.0

'. . ~

5.0

5.0

50

5.0

5;0

ug/U.- '0' 8260B
,c:ugg.. "'>:i:,.J:;~1""

. ug/L ,j

';'~:~:;~g/L

uglL



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 14 of 34
Order #: P0008024

Report Date: 09/05/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Lab Sample #: P0008024-05

Sample Description

PES-MW4D 080300

Analyte(s)

WetChem
Water

Nitrate-nitrite as N

Total Organic Carbon

Volatiles

Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1.1-Dichloropropene

1,2,3-Trichlorobenzene ..

1,2,3-Trichloropropane ;;\;:,~
1,2,4-TriChlorob'~Jlz~ne~: '$:~?!;.
1,2,4-Trimethylb~h~~h~.~, Ji.:'

1,2-Dibromo-3-chl~t9propane
1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

Matrix

Water

Flag Result

Sampled DatelTime

03 Aug. 00 14:00

POL

Received

04 Aug. 00

Units Method #



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 15 of 34
Order #: P0008024

Report Date: 09/05/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Lab Sample #: P0008024-05
Report Date: 14 Sep. 00

Sample Description Matrix Sampled DatelTime Received

PES-MW4D 080300 .Water 03 Aug. 00 14:00 04 Aug. 00

Analyte(s) Flag Result POL Units Method #. :"'':~~; ..:.

Volatiles

Bromobenzene NO < 5.0 5.0 U'g!L 8260B
Bromochloromethane

;.:.

NO < 5.0 5.0 ug/L
Bromodichloromethane NO < 5.0 5.0 ug/L
Bromoform NO < 5.0 5.0 ug/L

Bromomethane NO < 5.0 5.0 ug/L

Carbon tetrachloride 5.8 5:0 ug/L

Chlorobenzene NO < 5.0 5.0 ug/L
Chlorodibromcimethane NO '<5:0 5.0 ,ug/L

Chloroethane NO < 5.0'::· 5.0 ug/L
Chloroform

t '._

',:'.". 13 5.0 ug/L

Nti
...

Chloromethane < 5.0 5.0 uglL
cis-1,2-Dichloroethene "'~~J

" '. 1.7 5.0 ug/L
cis-1.3-Dichlororopene

'~::..>~., ~.

NO < 5.0 5.0 ug/L
Dibromomethane NO < 5.0 5.0 ug/L

Dichlorodifluoromethane . NO < 5.0 5.0 uglL
."-'''.''

.< .

Ethylbenzene NO < 5.0 5.0 ug/L

Isopropylbenzene NO < 5.0 5.0 ug/L
.'," .'

m & p-Xylene NO <10 10 ug/L

Methylene Chloride NO - . <5.0 5.0 ug/L
Naphthalene ND < 5.0 5.0 ug/L
n-Butylbenzene NO < 5.0 5.0 ug/L
n-Propylbenzene ND < 5.0 5.0 ug/L

o-Xylene ND < 5.0 5.0 ug/L
p-Isopropyltoluene ND < 5.0 5.0 ug/L

sec-Butylbenzene ND < 5.0 5.0 uglL

Styrene ND < 5.0 5.0 ug/L

tert-Butylbenzene NO < 5.0 5.0 ug/L

Tetrachloroethene NO < 5.0 5.0 ug/L

Toluene ND < 5.0 5.0 ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 16 of 34
Order #: P0008024

Report Date: 09/05/00

Client Proj Name: Vegetable Oil Study - Navy
Client Proj #: 737490.030000

Lab Sample #: P0008024-05
Report Date: 14 Sep. 00

Sample Description

PES-MW4D 080300

Analyte(s)

Matrix

Water

_ Flag Result

Sampled DatelTime

03 Aug. 00 14:00

PQL

Received

04 Aug. 00

Units Method #

Volatiles

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

ND

ND

ND .

ND

< 5.0

< 5.0

120

< 5.0

< 5.0

', .. )::.

5.0

5.0

5.0

.5,0. ,~". :-
::'

oc':- 5.0;
-....::~;:

,.:

,.:

~..

iig/L·· .

uglL

-ug/L
.ug/L

ug/L

8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 17 of 34
Order #: P0008024

Report Date: 09/05/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490. 030000

Lab Sample #: P0008024-06
Report Date: 14 Sep. 00

Sample Description

PES-MW4D 080300 MS

Analyte(s)

Matrix

Water

Flag Result

Sampled DatefTime

03 Aug. 00 14:00

POL

Received

04 Aug. 00

Units Method #

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dibromo-3-chloropropane{
. ~. ,'. ':~.~;:..

1,2-Dibromoethane;:~ '~j\:r"

1 2-Dichlorobenzene "~ -;:~~{t.::" \7.t~
, !;:. ':~;-:;i.i-'., :_'~ o":};;ti ..;?:\~,.

1,2-Dichloroethani{.":; c.'" '':;~),(.,,,. '.'
~~:k .i "~'_~,'.::~/.:, ,:,!/i1

'*

1,2-Dichloropropah~ ';!~
• '\.~;(t.

1,3,5-Tnmethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

~..
~o!.-

,,:...
","'"

:,,.f.;

8260BNO < 5.0 5.0 ug/L

NO < 5.0 5.0 ",ug/L

NO < 5.0 5.0 ug/L

NO < 5.0 5.0 ug/L

6.0 .5:0 uglL

95 ~.O ug/L

NO ,"<::5;0 5.0 ug/L

ND t;·'. < 5:h;:~1 I' ••
... 5.0 ug/L

.iNn "< 5.0;;; 5.0 ug/L
t'"';:'

:'~'5~({ 5.0 ug/L. ~.:" .. ND, _. '
'riND ";;!,'" < 5.0 5.0 ug/L

';:1;;',

/Nfj < 20 20 ug/L

ND < 5.0 5.0 uglL

NO < 5.0 5.0 ug/L

NO < 5.0 5.0 ug/L

ND < 5.0 5.0 ug/L

ND < 5.0 5.0 ug/L

ND '<5.0 5.0 ug/L

ND < 5.0 5.0 ug/L

ND < 5.0 5.0 uglL

ND < 5.0 5.0 ug/L

ND < 5.0 5.0 ug/L

ND < 5.0 5.0 uglL

54 5.0 ug/L

ND < 5.0 5.0 ug/L

ND < 5.0 5.0 uglL

ND < 5.0 5.0 ug/L

ND < 5.0 5.0 ug/L



Page: Page 18 of 34
Order #: P0008024

Report Date: 09/05/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490. 030000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0008024-06
Report Date: 14 Sep. 00

Sample Description

PES-MW4D 080300 MS

Matrix

Water

Sampled DatefTirne

03 Aug. 00 14:00

Received

04 Aug. 00

Analyte(s) Flag Result PQL Units. Method #
.. ~ ."'~.;,,-;-,,.

ND

8260B.".".,'·,'ug{L:;~;.!t5¥;:";'::,,:
..~;;;~. u¥i.. ';;'1~"~-'):

::ug/L
":'liglL

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L'

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

5.0

5.0

5.0

5.0
,·~;"5,O

~', ..~.;;:

'•.:5;:0
"r;?'
'5:0
5.0

5.0
5.0
5.0
5.0
10

5.0

5.0
5.0

5.0
5.0

5.0
5.0

5.0

5.0
5.0
5.0

5.0

5.0

5.0
5.0

ND

ND

ND < 5.0

5.8

54

ND < 5.0

ND < 5.0

12

ND < 5.0

,:m ;,..•.,.....'.:..,:..«.:1...........•:.;.55~5·',.:.:.O~~.:_'.::~.;.::•.:..;..~
,+~.L::·~· . .'

··:·.•.. ND

<k~' <5.0
.~M) < 5.0

ND <10

ND < 5.0
ND < 5.0

ND < 5.0
ND < 5.0

ND - <5.0..
ND < 5.0

ND < 5.0
ND < 5.0
ND < 5.0

ND < 5.0

61

< 5.0
< 5.0

180

< 5.0

Volatiles

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1 ,2-Dichloroethene

cis-1,3-Dichlororopene

Dibromomethane

Dichlorodifluoromethane

Ethylbenzene

Isopropylbenzene

m & p-Xylene \(:1~!;,

Methylene Chloride ·~'Yi}f~,.
Naphthalene ,. '-:}';";:::~;~. > .....'ffi/y

\', . '.'~";.:~~(

n-Butylbenzene ..,{
.::.:~.::.

n-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

trans-1,3-DiChloropropene

Trichloroethene

Trichlorofluoromethane



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 19 of 34
Order #: P0008024

Report Date: 09/05/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Lab Sample #: P0008024-06
Report Date: 14 Sep. 00

Sample Description
PES-MW4D 080300 MS

Analyte(s)

Matrix

Water

Flag Result

Sampled Daterrime

03 Aug. 00 14:00

PQL

Received
04 Aug. 00

Units Method #

Volatiles

Vinyl Chloride ND < 5.0 5.0 ug/L 8260B



Page: Page 20 of 34
Order #: P0008024

Report Date: 09/05/00

Client Proj Name: Vegetable Oil Study - Navy
Client Proj #: 737490.030000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0008024-07
Report Date: 14 Sep. 00

Sample Description

PES-MW4D 080300 MSD

Matrix

Water

Sampled Daterrime

03 Aug. 00 14:00

Received

04 Aug. 00

Flag

8260B

Uniis Method #

/. ~~"i:,:-"~J;t;·
.'~ ug/L

'ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

POL

5.0

5.0

5.0

5~0
.~:'.';":. -.~

5.0'
.;.:.sfb

"·5.0;ro
5.0

5.0
5.0

20

5.0
5.0

5.0
5.0

5.0

5.0
5.0

5.0

5.0

5.0

5.0
5.0
5.0
5.0
5.0

5.0

Result

< 5.0

< 5.0

< 5.0

< 5.0

6.2

98

<5.0

;~~JI~~w. (.
<5;0

< 20

< 5.0

< 5.0
< 5.0
< 5.0
< 5.0

< 5.0

-<5.0.
< 5.0
<5.0
<5.0
<5.0

56

< 5.0

< 5.0

< 5.0

< 5.0

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND
,,··'Nrl·
.', .:'

''''',.NDe,

\I:!t.?
·'ND
ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

~...

Analyte(s)

Volatiles

Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dibromo-3-chloropropane

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethahe.
'~'-'~~~~~;::,

1,2-DichloropropaJ:le('
"~I

1,3,5-Trimethylbenzene .'
! .."y .

1,3-Dichlorobenzene'

1,3-Dichloropropane

. 1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 21 of 34 .
Order #: P0008024

Report Date: 09/05/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Lab Sample #: P0008024-07
Report Date: 14 Sep. 00

Sample Description Matrix Sampled DatelTime Received

PES-MW4D 080300 MSD Water 03 Aug. 00 14:00 04 Aug. 00

Analyte(s) Flag Result PQL Units Method #

Volatiles ;i;~"-:;/:~~

Bromomethane ND < 5.0 5.0 .G~~~~ (:~';'~~?~:;~:::fi: 8260B
Carbon tetrachloride 5.8 5.0
Chlorobenzene 55 5.0 I;Ig/L ".

Chlorodibromomethane ND < 5.0 5.0 ,. .~g/L

Chloroethane
.,:..,.....

ND < 5.0 .-:<" 5'iO liglL..~
Chloroform 12 .."'" 5.,P , ..•. ug/L

Chloromethane ND < 5.0 ~i:5:0: ug/L

cis-1.2-Dichloroethene
:"(

J 1.7 5.0-" ug/L

cis-1,3-Dichlororopene ND < 5.0 '-ko ug/L
"'~

Dibromomethane
"''/'"/'~'''

< 5.(F> ;';-,: 5.0 ug/L

Dichlorodifluoromethane ':'< 5.0," 5.0 ug/L

Ethylbenzene
".. '

~;:":,,, '2s.().;'\ND( 5.0 ug/L

Isopropylbenzene ",'ND < 5.0 5.0 ug/L

m &p-Xylene )~ < 10 10 ug/L

Methylene Chloride ND < 5.0 5.0 ug/L

Naphthalene ND < 5.0 5.0- ug/L

n-Butylbenzene ND <5.0 5.0 ug/L
n-Propylbenzene ND <5.0 5.0 ug/L

o-Xylene ND < 5.0 5.0 ug/L

p-Isopropyltoluene ND <5.0 - 5.0 ug/L

sec-Butylbenzene ND <5.0 5.0 ug/L
Styrene ND < 5.0 5.0 ug/L

tert-Butylbenzene ND <5.0 5.0 ug/L
Tetrachloroethene ND < 5.0 5.0 ug/L
Toluene 63 5.0 ug/L

trans-1,2-Dichloroethene ND < 5.0 5.0 ug/L

trans-1,3-Dichloropropene ND < 5.0 5.0 ug/L

Trichloroethene 190 5.0 ug/L

Trichlorofluoromethane ND < 5.0 5.0 uglL



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900

Denver, CO 80290

Page: Page 22 of 34
Order #: P0008024

Report Date: 09/05/00
. Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Lab Sample #: P0008024-07
Report Date: 14 Sep. 00

Sample Description

PES-MW4D 080300 MSD

Analyte(s)

Matrix

Water

Flag Result

Sampled DatefTime

03 Aug. 00 14:00

POL

Received

04 Aug. 00

Units Method #
";"'.;:.:~.

Volatiles

Vinyl Chloride ND < 5.0

.-: .."

5.0 8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 23 of 34
Order #: P0008024

Report Date: 09/05/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490. 030000

Lab Sample #: P0008024-08
Report Date: 14 Sep. 00

Sample Description

TRIP BLANK

Analyte(s)

Matrix
.Water

Flag Result

Sampled DatelTime

02 Aug. 00 6:00

PQl

Received

04 Aug. 00

Units .""0<. Method #

Volatiles

Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,l-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dibromo-3-chloropropanEt
~ -,1 " \,

1,2-Dibromoethane ~.~}.\ "~~',

1,2-Dichlorob~IJ?.~r.!e ~;\~;i \~!~r,:;:e'
1,2-Dichloroetha'h~'!i(';;;i:;~~;;,;:1j:>
1,2-Dichloropropari l1. .. ':;!

:-;:J:'>;/.'.

·1,3,5-TrimethylbeniEfi,e

1,3-Dichlorobenzene

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

ND

ND

ND

ND

J

ND

ND
,,' ,

ND
ND: ..

'ND .

1Nti
ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

< 5.0

< 5.0

< 5.0

< 5.0

<5.0

<5.0

'<5,0,

i., <5.0/
< 5.0:;
~:5.0·:

< 5.0

< 20

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

- < 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0.

< 5.0

< 5.0

< 5.0

5.0

5.0

.5.0
. 5.0'

5~O
''S.D.

,SO

5.0

5.0

5,0

5.0

20

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

,:""~'l"".
-J.,_

,,',

tk.;/r~i1gt~;\::

~cih-
~g/L

~g/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

8260B



Page: Page 24 of 34
Order #: P0008024

Report Date: 09/05/00

Client Proj Name: Vegetable Oil Study - Navy
Client Proj #: 737490.030000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900

Denver, CO 80290

Lab Sample #: P0008024-08
Report Date: 14 Sep. 00

Sample Description

TRIP BLANK

Matrix

Water

Sampled DatelTime

02 Aug. 00 6:00

Received

04 Aug. 00

Analyte(s) Flag Result PQl Units Method #

8260B
,(i.

ug/Lk
.,.{';"'u~tL' ,;i":;''';;·'>'''.'

uglL
" ug/L

ug/L
ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

5.0

5.0

5.0

5.0.

.",;:5:q
5~O'

,,5:0,
·~.O·

5.0

5.0

5.0

5.0

5.0

10

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.d

5.0

5.0

5.0

ND < 5.0

<5.0

ND < 5.0

ND < 5.0

ND < 5.0

<5.0

ND < 5.0

<5.0
ND '=~5:iO,

o~ ':1,i,i;~
~;\,; :~~o

ND < 5.0

ND < 5.0'

ND < 5.0

ND < 5.0

ND < 5.0

ND '- <: 5.0.

ND < 5.0

ND < 5.0

ND < 5.0

J <5.0

ND < 5.0

ND < 5.0

ND < 5.0

<5.0

ND < 5.0

Volatiles

, Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichlororopene

Dibromomethane

DichlorodifJuoromethane

Ethylbenzene

Isopropylbenzene

m & p-Xylene

Methylene Chloride

Naphthalene c

n-Butylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane



Client Name: Parsons Engineering Science
Contact: Bruce Hen!)'
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 25 of 34
Order #: P0008024

Report Date: 09/05/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Lab Sample #: P0008024-08
Report Date: 14 Sep. 00

Sample Description

TRIP BLANK

Analyte(s)

Volatiles

Vinyl Chloride

Matrix

Water

Flag

ND

Result

< 5.0

,..~~: "

Sampled DatefTime

02 Aug. 00 6:00

PQl

5.0

Received

04 Aug. 00

Units Method #.



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 26 of 34
Order #: P0008024

Report Date: 09/05/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Lab Sample #: P0008024-09

Sample Description

PES-MW7D 080200

Analyte(s)

Matrix

Water

Flag Result

Sampled Dateffime

02 Aug. 00 16:40

pal

Received

04 Aug. 00

Units Method #

WetChem
Water

Bromide

Nitrate-nitrite as N

Total Organic Carbon

Volatiles

Water

1,1 ,1 ,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene·.:.:

1,2,3-TrichioroPf9pane ;.;. \j,;o
1,2,4-Trichlord6~fiiene i:';?,
1,2A-Trimethylb~:hz~Re';;;

:,t .•...

1,2-Dibromo-3-chlorbpropane
t•• -

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1A-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

ND < 2.0

2.5

ND < 5.0

ND < 5.0

ND /<·~,9

ND r~" < 5:0;;'.
No :;,". < 5 0

-,,~«' );f~~~?'8t,,~, .':
·:':~";!..:·';.c'.;;.,·.,.1 ":<"'::":::-~" f\';;2I,l 120

'*~iw < 5.0
<Ft'

ND < 5.0

ND < 5.0

ND < 5.0

ND < 5.0

ND <20

ND < 5.0

ND < 5.0

ND < 5.0

ND < 5.0

ND < 5.0

ND < 5.0

ND < 5.0

ND < 5.0

ND < 5.0

ND < 5.0

ND < 5.0

2.0

0.050

5.0

~~.,

"<"~;:.
-:.·...·'·.,t:'i -,'

'!W.·.,55·.···~.·00:'··, ::",
<.. ~

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

20

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

.,~r?;::r,·:.',tr.:
i1

.,::";?I' -!'-rngt~it!·fr8;F;,:;Yr·;~:
;': rr,tg/L

-:·.Tg/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

320.1

353.3

9060

8260B



Page: Page 27 of 34
Order #: P0008024

Report Date: 09/05/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700'Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0008024-09
Report Date: 14 Sep. 00

Sample Description

PES-MW7D 080200

Matrix

Water

Sampled DatefTime

02 Aug. 00 16:40

Received

04 Aug. 00

Analyte(s) Flag Result PQL Units Method #

J 1.3

ND < 5.0
ND < 5.0

ND < 5.0

ND < 5.0

ND < 5.0

8260B
....."rrq~~~\!~:7;S].l.f'.~;;f"

ug/L

" ug/L
ugiL
ug/L

ug/L

ug/L

uglL

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

:'","

5.0 .

5.0

5.0

5.0

5:0
<'So'5:ti

"~~P\, .:?.",5.0,
"
:5,~,'

':5'.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

10

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0.

5.0

5.0

20

< 5.0
,., '~:"5i9;>

(;:. < 5.0'~;;

ND

ND

ND
.... ::'·-·;-:':i:.

~!.~:!~< ,,~, .:~:~}29 ,
'<:ND,., , ?~:JS:6'

~ "'~(". .;}~~::;:~

i'·· 16

}~ < 5.0

ND < 5.0

ND < 5.0

ND < 5.0

ND < 5.0

ND <10

ND <: 5.0'

ND < 5.0

ND < 5.0
'ND < 5.0

ND < 5.0

ND < 5.0

ND < 5.0

ND < 5.0

ND < 5.0

J 2.0

" :

Volatiles

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichlororopene

Dibromomethane

Dichlorodifluoromethan~
Ethylbenzene'\""\" ';

Isopropylbenzene \

m & p-Xylene

Methylene Chloride

Naphthalene

ri-Butylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900

Denver, CO 80290

Page: Page 28 of 34
Order #: P0008024

Report Date: 09/05/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Lab Sample #: P0008024-09
Report Date: 14 Sep. 00

Sample Description

PES-MW7D 080200

Matrix

Water

Sampled DatefTime

02 Aug. 00 16:40

Received

04 Aug. 00

Analyte(s)

Volatiles

Toluene

trans-1.2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

".~ ." t'<

Flag

ND

ND

ND

NO

ND

Result

< 5.0

< 5.0

< 5.0

570

< 5.0

< 5.0

pal

5.0

5.0

5.0

5.0

ASYO

:··':(;~~~:I.:~f§ :

Units

ug/L

Method #

8260B



Page: Page 29 of 34
Order #: P0008024

Report Date: 09/05/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490. 030000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0008024-10

Sample Description

PES-MW7S 080200

Matrix

Water

Sampled DatefTime

02 Aug. 00 19:15

Received

04 Aug. 00

Analyte(s) Flag Result pal Units Method #

WetChem
Water

Bromide

Nitrate-nitrite as N

Total Organic Carbon

ND

ND

< 2.0

0.064

< 5.0

2.0

0.050

5.0 :" ,~'

... "~~.-. .~:. '.:.
- ·mgll····

::,;., T~;L
"}mglL

320.1

353.3

9060

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 20
_ < 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

8260Bug/L

ug/L

ug/L

ug/L

ug/L

uglL

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

. \~\.; ..~~:\. ",

}5.0
~.~h, .,'
»;'0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

20

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

ND < 5.0 "

ND .,,<+5,0

..IID ~'¢"":2";'5~.;.·.'.,'.·~.:,·.:,[.·.~~'
.:,.:;;(~~::':~;, - .

,>,;.·c'{;:':; '16

:1&0
ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene..

1,2,3-Trichlorop~opane :;:

1,2,4-Trichlorob~Atefl.e'i
1,2,4-Trimethylbeh.z~ri~£~

-:"0; "'-..?"

1,2-Dibromo-3-chloropropane

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 30 of 34
Order #: P0008024

Report Date: 09/05/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490. 030000

Lab Sample #: P0008024-10
Report Date: 14 Sep. 00

Sample Description
PES-MW7S 080200

Analyte(s)

Matrix
Water

Flag Result

Sampled DatefTime
02 Aug. 00 19:15

PQL

Received
04 Aug. 00

Units Method #

Volatiles

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichlororopene

Dibromomethane

DiChlorodif1uoro@.~!~ane.
Ethylbenzene ... :':'.

Isopropylbenzene

m & p-Xylene

Methylene Chloride

Naphthalene

n-Butylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

ND

ND

ND

ND

ND

ND

ND

ND

ND- ,;-,."
':'~..
...;

N'tk

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND
}

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0
< 5.0

74

< S.D.
~:"5;(L

::~:~..7<25.3~~~:
,;r

<5:'6
7.2

< 5.0

< 5.0

< 5.0
< 5.0

< 5.0

< 10

-<5.0·
< 5.0
< 5.0
< 5.0

< 5.0
< 5.0
< 5.0

< 5.0
< 5.0

1.2

5.0
5.0
5.0
5.0

,!,5':{);,
5,p

·5:0
'S.D.·
"5~O
5.0
5.0
5.0

5.0
5.0
5.0
5.0

5.0
5.0
10

5.0

5.0

5.0

5.0

5.0

5.0

5.0
5.0

5.0
5.0

.~~~ .;~~~ .
.:; "-.

"·(;iit"';;J'·""
'i:5a~~'~

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

uglL

uglL

ug/L

uglL

ug/L

uglL

8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 31 of 34
Order #: P0008024

Report Date: 09/05/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Lab Sample #: P0008024-10
Report Date: 14 Sep. 00

Sample Description

PES-MW7S 080200

Analyte(s)

Matrix

Water

Flag Result

Sampled Daterrime

02 Aug. 00 19:15

PQL

Received

04 Aug. 00

Units Method #

Volatiles

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

ND

ND

ND

ND

ND

."),:

.-::.

< 5.0

< 5.0

< 5.0

660

< 5.0

< 5.0

5.0

5.0

5.0

5.0

'(~~~:)
J:'~/::{'

, ;~;:

.oj;,:;,'" ",'··.~u·,'; g9?,'Z/:~L" ·;L:"':':;·::~;:::i.:.;
_ .'.' ..,_./f

", ":,,,
"'ug/L

;G9/L
ug/L

8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 32 of 34
Order #: P0008024

Report Date: 09/05/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Lab Sample #: P0008024-11

Sample Description

PES-DUP1

Matrix

, Water

Sampled DatelTime

02 Aug. 00 7:00
Received

04 Aug. 00

Analyie(s) Flag Result PQL Units Method #

WetChem
Water

Bromide

Nitrate-nitrite as N

Total Organic Carbon

Volatiles

Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1 ,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene ~,~

1,2,3-Trichlorobenzene.:{.

1,2,3-Trichloropr.opane :.:·:~~~i<,
Ic;(~~~:""~,·;:;.,. -:j~ ~ ~~;~~

1,2,4-Trichloroberizene;~ "4;
';;~ --\;::;!{..... ~t ·:y:~~;,r.

1,2,4-Trimethylben,?e'ne::£ /.,-
;:l. ',..

1,2-Dibromo-3-chlo,(opropane

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Trimethylbenzene

,1,3-Dichlorobenzene

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

"

ND

ND

ND

ND

ND

«::;~

ND

ND

ND

ND

ND

ND

ND

ND,

ND

ND

ND

ND

ND

ND

ND

ND

< 2.0

2.2

< 5.0

< 5,0

,'<5.0.

\' < 5.0'
. ", < 5.0:

'<5;0

5.7

<5.0

<5.0

< 5.0

< 5.0

<5.0

< 20

< 5.0

< 5.0

< 5.0

< 5.0

<5.0

< 5.0

<5.0

< 5.0

<5.0

<5,0

<5.0

2.0

0.050

5.0

'.'.

:.~.o

,5:0'
5.0

5.0

5,0

5.0

5.0

5.0

5.0

5.0

5.0

20

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

uglL

uglL

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

320.1

353.3

9060

8260B



Page: Page 33 of 34
Order #: P0008024

Report Date: 09/05/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0008024-11
Report Date: 14 Sep. 00

Sample Description

PES-DUP1

Matrix

Water

Sampled DatefTime

02 Aug. 00 7:00

Received

04 Aug. 00

Analyte(s) Flag Result PQL Units Method #

,,,i:'-:r'~'~~
ug/L.,/'"· 8260B

"",jTiQ!L·'i~\Z;!y:~~:;I:;':;,.

.~.:;,":. ugiL
"'Z:i.~9/L

}ug/L

uglL

uglL

ug/L

uglL

uglL

uglL

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

uglL

uglL

ug/L

uglL

ug/L

ug/L

ug/L

5.0
5.0
5.0
5.0
5.0

A~,,:~~
";5.0

5~0

5.0
5.0

5.0
5.0
5.0
5.0
5.0
5.0

5.0

10

5.0
5.0

5.0
5.0
5.0
5.0
5.0
5.0

5.0

5.0

< 5.0
< 5.0
< 5.0
< 5.0
< 5.0

< 5.0
4.4

< 5.0
'<'5.0,

< 5.6\
>.10 ."
:·~·;5.6

4.6

< 5.0
< 5.0
< 5.0
< 5.0
< 5.0

< 10

<5.0,
< 5.0

<5.0
<5.,0

< 5.0
<5.0
<5.0
< 5.0

<5.0

< 5.0

ND

ND

ND

ND

ND

ND

J

ND

ND

ND

ND

, J

,Nt>
ND

ND

ND

ND

ND

ND '­

ND

ND

ND

ND

ND

ND

ND

ND

ND

......,
'1'

Volatiles

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichlororopene

Dibromomethane

Dichlorodifluon:~IT!,E:lthan~ '.
Ethylbenzene " 'C ;',

Isopropylbenzene

m & p-Xylene

Methylene Chloride

Naphthalene

n-Butylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 34 of 34
Order #: P0008024

Report Date: 09/05/00

Client Proj Name: Vegetable Oil Study - Navy
Client Proj #: 737490. 030000

Lab Sample #: P0008024-11
Report Date: 14 Sep. 00

Sample Description

PES-DUP1

Analyte(s)

Matrix

Water

Flag Result

Sampled DatelTime

02 Aug. 00 7:00

POL

Received

04 Aug. 00

Units Method #

Volatiles

Toluene

trans-1.2-Dichloroethene

trans-1.3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

ND

ND

ND

ND

ND

< 5.0

< 5.0

< 5.0
170

< 5.0

< 5.0
. '."~:"

'. '-~: ,:.

5.0
5.0
5.0

5.0 "
5,0

5.0

ug/L!: _' '0,. 8260B
"'Ug!L ':;;~,f.;':';""'..'

ug/L

~ug/L

'~9iL
ug/L

.~ -. ; .,.



Microseeps

P8024 ---- PARSONS ENGINEERING SCIENCE, INC. ----­
.--. PROJECT NO.: 737490.03000 -•••-

----- LOCATION: NSA MID SOUTH SITE N6 •••••

Methane Methane Ethane Ethylene LablD Date Date Date Analyst
Sample Names mg/I ugll ng/I ngll Sampled Received Analyzed
PES·MW8D/080200 * 3.102 1002 402 X18134 08/02100 08/04/00 08/08/00 RCW
PES-MW8S/080200 * 13.90 2293 1465 X18 135 08/02100 08/04/00 08/08/00 RCW
PES-MW7D/080200 * 8.290 3021 1965 X18136 08/02100 08/04/00 08/08/00 RCW
PES-MW7S/080200 * 71.52 3155 2022 X18137 08/02100 08/04/00 08/08/00 RCW
PES·DUP1 I * 8.152 2974 1910 X18138 08/02100 08/04/00 08/08/00 RCW
PES-MW5D/080300 ' * 8.328 2599 1634 X18139 08/03/00 08/04/00 08/08/00 RCW
PES-MW5S/080200 * 49.88 5180 3750 X18140 08/03/00 08/04/00 08/08/00 RCW
PES-MW4D/080300 * 8.046 2436 1253 X18141 08/03/00 08/04/00 08/08/00 RCW

DETECTION LIMITS O,07mg/1 O,015ugll 5ng/1 5ngll

* Result taken from altemate detector ANALYST INITIALS RQW REVIEW£



P8024

- QUALITY CONTROL -

- PARSONS ENGINEERING SCIENCE, INC. -
- PROJECT NO.: 737490.03000 -

- LOCATION: NSA MID SOUTH SITE N6 -

CONTINUING CALIBRATION STANDARDS 08/08/00 METHOD BLANK 08/08/00

COMPOUND FILE 10 TRUE CONC. MEASURED % OIFF. COMPOUND FILE 10 OET. LIMIT MEASURED
METHANE (TCO) X18 121 5.48 5.26· 4.06 METHANE (TCO) X18123 0.07mg/1 NO
METHANE (FlO) X18122 36.66 38.68 5.52 METHANE (FlO) X18123 0.015ug/1 NO
ETHANE X18122 :i3582 23062 2.21 ETHANE X18123 5ng/l NO
ETHYLENE X18122 26641 25128 5.68 ETHYLENE X18123 5ng/l NO
METHANE (FlO) 0 X18122 36·66 37.25 1.62 METHANE (FlO) D X18123 0.15ugll ND

ANALYST INITIALS~ REVIEw4.-



MICROSEEPS.:.:;::•
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Client Name:
Contact:
Address:

Parsons Engineering Science
Bruce Henry
1700 Broadway
Denver, CO 80290

Page:
Order#:

Report Date:

Page 1 of9
P0008010
08/24/00

Sample Identification
lab Sample # Client Sample 10
POOO801()..Ql PESMW240-42

POOO801()..Q2 PESMW220-22

POO0801()..Q3 PESMW255-57

P0008010-04 PESMW20up

Approved By: () L. CJ /

I~!ll«"-0-,~

220 William Pitt Way. Pittsburgh. PA 15238 • Phone (4121 826-5245. Fax (412) 826-3433



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 2 of 9
Order #: P0008010

Report Date: 08/24/00

Lab Sample #: P0008010-D1
Report Date: 25 Aug. 00

Sample Description

.PESMW2 40-42

Analyte(s)

Matrix

Solid

Flag Result

Sampled Dateffime

01 Aug. 00 8:55

PQL

Received

02 Aug. 00

Units Method #

Volatiles

1,1,1,2-Tetrachloroethane

1,1 ,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethan~

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dibromo-3-chloropropane

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane,.

1,3,5-Trimethylbenzene\}¥::~,

~ :~~:~~::~::;~::~~·:1.'tJ'{~;~;,,·
1,4-Dichlorobenze~e0~'~';;Y\~ "

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

Btomobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

ND <4.8

ND <4.8

ND <4.8

ND <4.8

NO <4.8

NO <4.8

NO <4.8

NO <4.8
...:~

NO < 4!8'~".
Jli "

ND <4':8
..~;;:~:~~, .:;o.;~.!~i?fiJ!ai¥~,

J lY~'29

ND 'f ..,.: 9~~i"
~~~,~~~~~nI

ND < 4.8

ND <4.8

ND <4.8

NO < 4.8

ND <4.8

NO <-4.8

ND < 4.8

ND <4.8

ND <4.8

ND <4.8

ND <4.8

ND < 4.8

ND < 4.8

ND <4.8

ND <4.8

4.8 ug/Kg

4.8 ug/Kg ",.~~

""
:·:,.~~IT~~:·~'~~iJi;it~.f

• .-.... ';¢-\!.?"~'.'~' ug/K~g ~ .4 8 ·c ~~;- '~~!'p';'f}5f.;i:r
. .difi,p. '",<"., F

.,... ",. eti~g/Kg

"A%, 4,.8~;:· "..g ..,f!
,,,,,,,.}4.8 . ugIKg

-,~

~, 4.8 ug/Kg
..~~ <
-. '4.8''. ug/Kg

(Jt:0~

J,4~8 ug/Kg

4.8 ug/Kg

19 ug/Kg

4.8 ug/Kg

4.8 ug/Kg

4.8 ug/Kg

4.8 ug/Kg

4.8 ug/Kg

4.8 ug/Kg

4.8 ug/Kg

4.8 . ug/Kg

4.8 ug/Kg

4.8 ug/Kg

4.8. uglKg

4.8 ug/Kg

4.8 uglKg

4.8 ug/Kg

4.8 uglKg

4.8 ug/Kg

4.8 ug/Kg

4.8 uglKg

4.8- ug/Kg

8260B



Page: Page 3 of 9
Order #: P0008010

Report Date: 08/24/00

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0008010-01
Report Date: 25 Aug. 00

Sample Description

PESMW2 40-42

Matrix

Solid

Sampled Dateffime

01 Aug. 00 8:55

Received

02 Aug. 00

Analyte(s) Flag Result PQl Units Method #

160.3

8260B

%1.082

ND < 4.8 4.8 ug/Kg

ND < 4.8 4.8 ug/Kg ""y.\t;~
If"' '''-t,

ND < 4.8 4.8 ug/Kg~ .,.~..: :::: ::: /:~:\;~::~~~~~ ,:.~~;::~:~::~~)
'·\.~.J.:.9IKgND < 4.8 4,8ji;i ..

.•~_~. ," .. , ';.T~,.~~,~

§ ~ ~t·~,:·~!~,~,r~;·~} ~§~
ND ('(~~,:~;:) 4.8 ~::~

'i\~~~~'.,,~:;: :: ~~~
'ND < 4.8 4.8 ug/Kg

ND < 4.8 4.8 ug/Kg

ND < 4.8 4.8 ug/Kg

ND < 4.8 4.8 ug/Kg

ND < 4.8 4.8 ug/Kg

ND < 4.8 4.8 ug/Kg

ND<:'4;8 4.8 ug/Kg

ND < 4.8 4.8 ug/Kg

J 1.1 4.8 ug/Kg

ND < 4.8 4.8 ug/Kg

ND < 4.8 4.8 ug/Kg

Volatiles

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroelhene

cis-1,3-Dichlororopene

Dibromomethane

Dichlorodifluoromethane

Ethylbenzene

Isopropylbenzene

m & p-Xylene

Methylene Chloride

Naphthalene

n-Butylbenzene

n-Propylbenzene .elf:

o-Xylene .<.< ,;i!':~~.

.~~:.~::~~;~, .:i\)~'fi
Tetrachloroethene \\,.'" .:~
Toluene . ,£,.'

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride
OrganicsPrep

Percent Solids



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 4 of 9
Order #: P0008010

Report Date: 08/24/00

Lab Sample #: P0008010-02
Report Date: 25 Aug. 00

Sample Description

PESMW2 20-22

Analyte(s)

Matrix

Solid

Flag Result

Sampled DatefTime

01 Aug. 00 8:40

PQL

Received

02 Aug. 00

Units Method #

Volatiles

1,1,1,2-Tetrachloroethane

1,1 ,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dibromo-3-chloropropane

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane _,

1,3,5-Trimethylbenzenei;i;1~,
" ~, .,,~,

1,3-Dichloroben~~.Q~. ~.r::p;;,
""0;. '~:V"" ~. :~:,.;,

1 3-Dichloropropahe'f},;::.,:;; . ';~!};;'
, '.;'t ··'"::.':fk~. {itt

1,4-Dichlorobenzen·~i;,;.e~

2,2-Dichloropropan€"-'

2-Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

ND <4.6 4.6
ND <4.6 4.6
ND <4.6 4.6
ND < 4.6 4.6
ND < 4.6 4.6 __¢~:i-,
ND < 4.6 4,,6;~~"-"- ".J.;

ND .< 4.6 ..,,,gD,A6 "

: ::;:,,;,'~\i:J~
J (~':\;~~~) ~'~~

";\'ND~~! : :: :::

< 4.6 4.6
ND <4.6 4.6
ND <4.6 4.6
ND <4.6 4.6
ND <4.6 4.6
ND < 4.6 4.6

ND -<4.6 4.6
ND <4.6 4.6.
J 2.5 4.6
ND < 4.6 4.6
ND <4.6 4.6
~ <4.6 4.6
ND <4.6 4.6
ND <4.6 4.6
ND <4.6 4.6
ND <4.6 4.6

ug/Kg 8260B

ug/Kg /""(~'
ug/Kg" -
·-~K ..

9 ':1,~
'; .Jl/Kg~!~~~
,;<6,g/Kg

J~lKg
ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg



Page: Page 5 of 9
Order #: P0008010

Report Date: 08/24/00

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

. Suite 900
Denver, CO 80290

Lab Sample #: P0008010-02
Report Date: 25 Aug. 00

Sample Description

PESMW2 20-22

Matrix

Solid

Sampled Dateaime

01 Aug. 00 8:40

Received

02 Aug. 00

Analyte(s) Flag Result pal Units Method #

160.3

8260B

%1.078

ND

ND

J

ND

ND

ND < 4.6 4.6 ug/Kg

ND < 4.6 4.6 ug/Kg .1'''J.~,
ND < 4.6 4.6 ug/Kgi',~

ND 4 6 4 6 .,'f""U~jk< . . ._,,:r';'. 9 ",.g
I;. ~'Z::"- --!T.

ND < 4.6 4.6 <~,:J;,< .,':\~g/Kg

ND < 4.6 'o'G9/Kg

ND < 4.6 ~§7Kg
ND < 4.6 ug/Kg

J 2.~r":'~'~' ug/Kg

ND ug/Kg

J ug/Kg
NO ,~: <<'}"4 6 ,ri";'J~" 4 6 ug/Kg

~'~~-"" ::~f;)~:, '~ .'jJ •

<"'~:J:;~~1<~»::,: :: ~:~:
1.5 4.6 ug/Kg

ND < 4.6 4.6 ug/Kg

ND < 4.6 4.6 uglKg

ND < 4.6 4.6 ug/Kg

ND < 4.6 4.6 ug/Kg

7.4 4.6 uglKg

'<4~6 4.6 ug/Kg

< 4.6 4.6 ug/Kg

, 0.93 4.6 ug/Kg

< 4.6 4.6 ug/Kg

< 4.6 4.6 ug/Kg

Volatiles

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichlororopene

Dibromomethane

Dichlorodifluoromethane

Ethylbenzene

Isopropylbenzene

m &p-Xylene

Methylene Chloride

Naphthalene

n-Butylbenzene

n-Propylbenzene

o-Xylene A
,.':,-' ~,

:~::~:~:~~~e;,~~>, ';\'¥~~{,y.~..'..~.,0..~...•.?
Styrene \;;;;~~'1~~~~i~ o;.~ ,

Tetrachloroethene ~:fi{" "'.
Toluene '"

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride
OrganicsPrep

Percent Solids



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 6 of 9
Order #: P0008010

Report Date: 08/24/00

Lab Sample #: P0008010-03
Report Date: 25 Aug. 00

Sample Description
PESMW2 55-57

Analyte(s)

Matrix
Solid

Flag Result

Sampled Dateaime
01 Aug. 00 9:00

PQL

Received
02 Aug. 00

Units Method #

ND

ND

ND

ND

J

Volatiles

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dibromo-3-chloropropane

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane ,.;r

1,2-Dichloropropane;' "'~'~k
. I ~:···i· "~b?&

1,3,5-Trimethylb.:~zener;i£{,.~ik:,
1,3-Dichloroben~~Q~.;, \:~r. jf.~,i"

1,3-Dichloroprop~h~';:'~;~;":"~¥~!'F ;,.
1,4-Dichlorobenze~e ... '::{··

;;:1_\"

2,2-Dichloropropane"

2-Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

< 4.4 4.4 ug/Kg 8260B

< 4.4 4.4 ug/Kg "'~.I'" .:~
< 4.4 4.4 ug/Kg'

< 4.4 4.4 '1\#U~1Kg
\¢$~. wP'

2.0 4.4.,;;i'l\. "{t~glKg "1!i.>t.#1
7.0 4.4~r '. ';'fLig/Kg

~ ::,: A(~,~\~:) ~,: \~~~~\:~["" ~: =~

'i,!",' ,.~:: :": ~E~
<No < 4.4 4.4 ug/Kg

ND < 4.4 4.4 ug/Kg

ND < 4.4 4.4 ug/Kg

ND < 4.4 4.4 ug/Kg

ND < 4.4 4.4 ug/Kg
'. ND < 4.4 4.4 . ug/Kg

ND<·4.44.4 ug/Kg

ND < 4.4 4.4· ug/Kg

ND < 4.4 4.4 ug/Kg

ND < 4.4 4.4 ug/Kg

ND < 4.4 4.4 ug/Kg

ND < 4.4 4.4 ug/Kg

ND < 4.4 4.4 ug/Kg

ND < 4.4 4.4 ug/Kg

J 1.4 4.4 uglKg

ND < 4.4 4.4 ug/Kg



Page: Page 7 of 9
Order#: P0008010

Report Date: 08/24/00

Client Name: Parsons Engineering Science
Contact: Bruce Henry _
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #:. P0008010-03
Report Date: 25 Aug. 00

Sample Description

PESMW2 55-57

Matrix

Solid

Sampled DateITime

01 Aug. 00 9:00

Received

02 Aug. 00 .

Analyte{s) Flag Result PQL Units Method #

160.3%1.086

ND < 4.4 4.4 ug/Kg 8260B

ND < 4.4 4.4 ug/Kg ~,~

'"
7.0 4.4 u9/K9~J1~'
44 44 ~~M. ~ND < . ....,11 ugllxg

Il"~~, W ~
ND <44 44' ""'!;U IK '~"1"'"'. . ."",f.;{;?,,·~t"il:g 9 'l)

ND < 4.4 4.A<t"r ~ 'lJglKg
·'1 i t~~/t

ND < 4.4 cY<i'l'..2P~?;~.4 1.1. \.19 9
ND < 4.4 'h 4.4 ,,'if;;';' ug/Kg

ND < 1A":~:' \ "~:i,~.,~.:):~~~' ~~:~
~ ;.;i~i~:~;~~:~::~J.~:t~7;;1$ ,~", 8.8 uglKg

j ~" 'qjP3 .,:~,~p* 4.4 ug/Kg

<Z:'; ;;9ii~~'I' J~4 4 4.4 ug/Kg
":'f'&~[r'it'Y~i"i';;~:;;il';'i:'4:4 4.4 uglKg

c,w.R.,'" < 4.4 4.4 ug/Kg

'NO < 4.4 4.4 uglKg

ND < 4.4 4.4 uglKg

ND < 4.4 4.4 ug/Kg

ND < 4.4 4.4 ug/Kg

ND < 4.4 4.4 ug/Kg

ND < 4.4 4.4 uglKg

ND<'4.4 4.4 uglKg

ND < 4.4 4.4 ugIKg

37 4.4 ug/Kg

ND < 4.4 4.4 ug/Kg

ND < 4.4 4.4 ug/Kg

Volatiles

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichlororopene

Dibromomethane

Dichlorodifluoromethane

Ethylbenzene

Isopropylbenzene

m &p-Xylene

Methylene Chloride

Naphthalene

n-Butylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltoluene

~~;:nU:lbenzen~'~i\~;,:):,,1~i
Tetrachloroethene:\"",'~':12

.'h"·

Toluene .~."

trans-1,2-Dichloroethene

trans-1.3-Dichloropropene

Trichloroethene

Trichlorotluoromethane

Vinyl Chloride
OrganicsPrep

Percent Solids



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 8 of 9
Order #: P0008010

Report Date: 08/24/00

lab Sample #: P0008010-04
Report Date: 25 Aug. 00

Sample Description

PESMW2DUP

Analyte(s)

Matrix
Solid

. Flag Result

Sampled patefIime

01 Aug. 00 7:00

PQl

Received

02 Aug. 00

Units Method #

ND

ND

ND

NO

J

Volatiles

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dibromo-3-ehloropropane

1,2-Dibromoethane
.1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane <"

1,3,5-Trimethylbenzene'tt:~l.

1,3-DiChloroben(~9~i'. '~·'1~1f. .. ",. ­
1,3-Dichloropropane"~':f","% ;~~:';!!'

1.',;:. --l;.~.J!?: 1)"

1,4-Dichlorobenzeriei~';:' ',"
2,2-Dichloropropan($"'­

2-Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

< 4.8 4.8 ug/Kg

< 4.8 4.8 ug/Kg i'''rd;';i:..

~:;: :.:,,", "4("~U~:_:9~II</~K~gg:~~~'
8.8 4.8Y'(

: :::L\A;\<;;~{'\~~::J ~E~
NO < 48 ".. ",'--. ·;:;'~".A'.8 ug/Kg

ND ("ji;}~'::)' ~~ ~gg;~g:
"~~~~,J".<4848 ugIKg

-"ND < 4.8 4.8 ug/Kg
"X{W5~

"NO < 4.8 4.8 ug/Kg

ND < 4.8 4.8 ug/Kg

NO < 4.8 4.8 ug/Kg

ND < 4.8 4.8 uglKg

ND < 4.8 4.8 ug/Kg

ND < 4.8 4.8 ug/Kg

ND<-4.8 4.8 uglKg

ND < 4.8 4.8 ug/Kg

ND < 4.8 4.8 ug/Kg

ND < 4.8 4.8 uglKg

ND < 4.8 4.8 ug/Kg

ND < 4.8 4.8 ug/Kg

ND < 4.8 4.8 uglKg

ND < 4.8 4.8 ug/Kg

J 1.7 4.8 ug/Kg

ND < 4.8 4.8 ug/Kg

8260B



Page: Page 9 of 9
Order #: P0008010

Report Date: 08/24/00

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0008010-04
Report Date: 25 Aug. 00

Sample Description
PESMW2 DUP

Mm!:ix
Solid

Sampled Datemme
01 Aug. 00 7:00

Received
02 Aug. 00

Analyte(s) Flag Result PQl Units Method #

160.3

8260B

%

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

uglKg

1.084

< 4.8 4.8

< 4.8 4.8 ug/Kg ",,:(,"<'l:,1!,

7.5 4.8 ug/Kgff.' .!'!

~......
< 4.8 4.8 ""*~ ugJ~~ )?
< 4.8 4.8 "4>'~;ffi:l-!g/Kg ,./~,,,,r

I'h~' !I',,,,:~:. ......~1'

< 4.8 4 8""< ",' ""'G91Kg
< 4.8 '1:-. (~'IK"'''''

t'" ~g 9
<4~ ,~

"

~;~.8 4.8

< 4.8' 4.8

< 4.8 4.8

< 4.8 4.8

< 4.8 4.8

< 4.8 4.8

< 4.8 4.8

< 4.8 4.8

< 4.8 4.8

<'4:8 4.8

< 4.8 4.8,

41 4.8

< 4.8 4.8

<4.8 4.8
ND

ND

ND
ND

ND

ND

ND

ND
ND
ND
ND
ND

"~~;'~'"f
ND

ND

ND

ND

ND

ND

ND

,:.,'

Volatiles

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1.3-Dichlororopene

Dibromomethane

Dichlorodifluoromethane

Ethylbenzene

Isopropylbenzene

m & p-Xylene

Methylene Chloride

Naphthalene

n-Butylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzen~!~' ,

Styrene'\,.<

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

trans-1.3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride
OrganicsPrep

Percent Solids
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Client Name:
Contact:
Address:

Parsons Engineering Science
Bruce Henry
1700 Broadway
Denver, CO 80290

Page:
Order#:

Report Date:

Page 1 of 9
P0007120
08/21/00

Sample Identification
Lab Sample # Client Sample ID
POOO7120-01 PES MW15

POOQ7120-02 007G15LF

POOO7120-03 TANK·

POOO7120-04 FIELD BLANK

Approved By:

220 William Pitt Way, Pittsburgh. PA 15238 • Phone (412) 826-5245. Fax (412) 826-3433



Page: Page 2 of 9
Order#: P0007120

Report Date: 08/21/00

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0007120-01

Sample Description
PES MW15

Matrix
Water

Sampled DatefTime

25 Jul. 00 13:30

Received

27 Jul. 00

Analyte(s) Flag Result PQl Units Method #

353.3mg/L dry0.050

i1fF·~:;,1!.if'-tl
5.0 ug/L dry". 8260B

5.0 .,~;;~;,(Jg/Th~rY?;~w.t>~
5.0 ;';.ygl.,-"ory \~;:'W~·;"

5.0,::' 'tg;L dry "
:-~,L,....:,;;,;,

5.0::, , uglt dry

5.0';/, .,:}~;' ug/L dry
'"'!

5.0:'; ug/L dry

. ,5:0 ug/L dry
.":,.

'5.0 ug/L dry

5.0 ug/L dry

5.0 ug/L dry

20 ug/L dry

5.0 ug/L dry

5.0 ug/L dry

5.0 ug/L dry

5.0 ug/L dry

5.0 ug/L dry

5.0 ug/L dry

5.0 ug/L dry

5.0 ug/L dry

5.0 uglL dry

5.0 ug/L dry

5.0 ug/L dry

5.0 uglL dry

5.0 ug/L dry

5.0 ug/L dry

5.0 ug/L dry

5.0 ug/L dry

5.0 ug/L dry

0.029J

~ < 5.0

~ '<5.0

NO < 5.0

~ <5.0

8.5

15

~ < 5.0

NO < $.0,

: ;:\. i;'\~f~:~'~~<1e!/'
~~~~~J!,'~b~:' '~;'~1;,;<.<-:-<.~~52'00

".,*",. '~';'\\; < 5.0

·;NO < 5.0

~ < 5.0

~ < 5.0

~ < 5.0

~ <5.0

~ < 5.0

NO '<5.0

~ < 5.0

~ < 5.0

~ <5.0

~ < 5.0

NO < 5.0

~ < 5.0

~ < 5.0

~ < 5.0

~ < 5.0

WetChem

Nitrate-nitrite as N
Volatiles

1,1,1,2-Tetrachloroethane'

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2A-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dibromo-3-chloropropane

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane~~}{.
1,2-Dichloropro~~.!}~. '~, "%h
1,3,5-Trimethylbe'n~~n~,.~ '~~?,;o;"
1,3-Dichlorobenze~~",..·'3'~\ ,,"

;.·~.~I,·

1,3-Dichloropropantf

1A-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

I Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane



Page: Page 3 of 9
Order #: P0007120

Report Date: 08/21/00

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0007120-01
Report Date: 21 Aug. 00

Sample Description

PES MW15
~

Water

Sampled DateITime
25 Jul. 00 13:30

Received
27 Jul. 00

Analyte(s) Flag Result POL Units Method #

8260B

NO

NO

NO < 5.0 5.0 ug/L dry

NO < 5.0 5.0 ug/L dry..:'.·,£~".

NO < 5.0 5.0 ug/L drt ..:~.

;m ~5~O ~.~", ,~~~~Z";;:~""\\~
<'"

NO < 5.0 5.0:·;' lIg/L dry

NO };O .,,1' ,\~.O;:·,:;:,:,..,;,)!i;~~~t·~~

:; < ~Oi\';~~;'~5:'~0:" J' ~U:9~/~L :d~ry
ND ,f'''''~.J''555:.Poq~:.:.~.~:'') 5.0 ug/L dry

NO ~""':",~o~"":""~'~"" <:",,?'.~"·'1 O· 10 ug/L dry'''!NO·$:,=.i~.:,',~:...; ..:,
of;;:1.:,»_

r' '{~;~~"t"""': ~.~ ~.~ ~~~ ~Z
'~d#) ": : ::~ ::~ ~:~ :~

NO < 5.0 5.0 uglL dry

NO < 5.0 5.0 ug/L dry

NO < 5.0 5.0 ug/L dry

NO < 5.0 5.0 uglL dry

NO '<,5,0, 5.0 uglL dry

NO < 5.0 5.0. ug/L dry

NO < 5.0 5.0 ug/L dry

J 1.0 5.0 ug/L dry

NO < 5.0 5.0 ugIL dry

150 5.0 ug/L dry

< 5.0 5.0 ug/L dry

< 5.0 5.0 ug/L dry

Volatiles

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichlororopene

Dibromomethane

Dichlorodifluoromethane

Ethylbenzene

Isopropylbenzene

m & p-Xyiene

Methylene Chloride

Naphthalene

n-Butylbenzene ,<}'
~ "., '

:~;::'benze:(,~,c, ~t\ ~1"-
p-Isopropyltolue~~~·,·t>{;"'i£;. ,.~~........ ..:>-
sec-Butylbenzene \,";~~

.. ?;:..::~
Styrene

tert-Butylbenzene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

,trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 4 of 9
Order#: P0007120

Report Date: 08/21/00

Lab Sample #: P0007120-02

Sample Description

007G15LF
M.ill!:ix

. Water
Sampled DatelTime

25 Jul. 00 9:40

Received

27 Jul. 00

ug/L drl_.. 8260B

., .c:S'~:~~~~"'~}1:"/l';~:'~0
'~'(if.L dry ,.

. u!tC:dry
, . / .... ug/L dry

ug/L dry

ug/L dry

ug/L dry

ug/L dry

ug/L dry

ug/L dry

ug/L dry

ug/L dry

ug/l dry

ug/L dry

ug/L dry

ug/L dry

ug/L dry

uglL dry

ug/L dry

ug/L dry

ug/L dry

uglL dry

uglL dry

ug/L dry

ug/L dry

ug/L dry

ug/L dry

Analyt9(s)

WetChem

Nitrate-nitrite as N
Volatiles

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dibromo-3-chloropropane

1,2-Dibromoethane

::~:~::::;:~::;e 1~<~1.,i.:;.•.-.::.'~,t•.. \,,,,
1,2-Dichloroprop'~"!.~ it· _,~ ,

~~<'.~~'¢.<,~_ "f'.

1,3,5-Trimethylbe~.~en~~4 '"
.~'!. :ilf:~'J

1,3-Dichlorobenzen'e., ....j
ri1!i:~i'

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2:'Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Flag Result

1.2

~ < 5.0

ND < 5.0

~ <5.0

ND < 5.0

J 1.0

J 3.4

ND < 9,,0
~ <5.0. ";'

: ~},~'.~:~<Ji2"oF
"~~~~l;;i1 < 5.0

··~Ji1·f$·~

-ND < 5.0

ND <5.0

ND < 5.0

~ < 5.0

~ <5.0

~ < 5.0

~ '<'5:0

~ < 5.0

~ < 5.0

~ < 5.0

~ < 5.0

~ < 5.0

~ < 5.0

~ < 5.0

ND <5.0

~ <5.0

PQl

0:050

5.0

5.0

5.0

5,0"

':-:\5.0"

i 5.0
":"::'::';".5.0',·

5,0

5.0

5.0

5.0

20

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0.

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

Units

mg/L dry

Method #

353.3



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 5 of 9
Order#: P0007120

Report Date: 08/21/00

Lab Sample #: P0007120-02
Report Date: 21 Aug. 00

Sample Descdption
007G15LF

Analyte(s)

Matrix
Water

Flag Result

Sampled DatefTime
25 Jul. 00 9:40

PQl

Received
27 Jul. 00

Units Method #

Volatiles

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichlororopene

Dibromomethane

Dichlorodifluoromethane

Ethylbenzene

Isopropylbenzene

m & p-Xylene

·Methylene Chlodde

Naphthalene

:~;:~::~::~'~"th. \t""
--. -i.1"<t. ~ .. ':".

p-Isopropyltoluene. "~;0;8;'\ ~$"'7
'!\ ';;'J~~;.;,$

sec-Butylbenzene \~'x~. ""!'

Styrene )".

tert-Butylbenzene

Tetrachloroethene

Toluene

trans-1,2-DichI6roethene

trans-1,3-Dichloropropene

Trichloroethene

Tdchlorofluoromethane

Vinyl Chlodde

19

~ < 5.0

~ < 5.0

~ <5.0.

J 4.8

~ < 5.0

: :6f~. "."'.~.·.~".C.•:.".·.!•..••.·..:,..·.'.•..;.·.·.·.·.:,~.~...',<.'.'.:."'~55""'.0~0~:~"
~ .,v:=,;",,< {R:r.:: .' .
~ ·-t,v{<50

j~~~~ ~~~~¥:. . ~~ .."...
NO .?~~. <"50< 5.0

4Fl-'~J. ;';;;'fi;;~",;,,-.)~1~ 10

.1,=it.,4'\;\~ :~:~ ::~

\"",) ': :~:~ ::~
~ < 5.0 5.0

~ < 5.0 5.0

~ <5.0 5.0

~ < 5.0 5.0

ND <5.0 5.0

~ < 5.0 5.0.

~ < 5.0 5.0

~ < 5.0 5.0

~ < 5.0 5.0

58 5.0
~ < 5.0 5.0

ND < 5.0 5.0

ug/L dry 8260B

ug/L dry .. ".>:7 ._

··~~f~i~i't'~;'
'J~/L dry

ug}t~ry
ug/L dry

ug/L dry

ug/L dry

ug/L dry

ug/L dry

ug/L dry

ug/L dry

ug/Ldry

ug/L dry

ug/L dry

uglL dry

ug/L dry

ug/L dry

ug/L dry

ug/L dry

ug/L dry

ug/L dry

ug/L dry

ug/L dry

ug/L dry

ug/L dry

ug/L dry



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 6 of 9
Order#: P0007120

Report Date: 08/21/00
Lab Sample #: P0007120-03

Report Date: 21 Aug..OO

Sample Description

TANK

Analyte(s)

Matrix

Water

Flag Result

Sampled Daterrime

25 Jul. 00 14:40

PQl

Received

27 Jul. 00

Units Method #

ND

ND

ND
ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

Volatiles

1,1,1,2-Tetrachloroethane

1,1 ,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dibrbmo-3-chloropropane

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane ,.,"

1,3,5-Trimethylbenzene\Y;0~'

1,3-Dichloroben~e-lJ~" '¥ \~i:t:
1,3-DichloroProP~'I1~'i:~~t~~1tj :liSi<
1,4-Dichlorobenzen~...,.. ,~,

'I'''''2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

ND < 5.0 5.0

ND < 5.0 5.0

ND < 5.0 5.0

ND < 5.0 5.0

ND <5~ 5~
;"'-.' .::;,.

: : ~:~ .'«i;:~;;it,~:; :,
ND < 5.0 d;\';;'; 5 0
ND < 5:0",J>;,.,,:?,/r.'5:g.

: l"·~~;~;:,~~ .~.t~
1~(>":·~~~[~!.~ig,"j:.i·~.0 5.0

"":ft~~;i~ < 5.0 5.0
< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

'<'5;0 5.0

< 5.0 5;0·

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

ug/L dry

ug/L dfY, •. ···.,

ug/L dry" .>.;:.:;~,
... :lJ9;L;~ry~;"';' ....:~

'ug/Ldry

ug(L dry

ug/L'dry

ug/L dry

ug/L dry

ug/L dry

ug/L dry

ug/L dry

ug/L dry

ug/L dry

ug/L dry

ug/L dry

ug/L dry

ug/L dry

ug/L dry

ug/L dry

ug/L dry

ug/L dry

ug/Ldry

ug/L dry

ug/L dry

ug/L dry

ug/L dry

ug/L dry

ug/L dry

ug/L dry

ug/L dry

8260B



Page: Page 7 of 9
Order #: P0007120

Report Date: 08/21/00

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0007120-03
Report Date: 21 Aug. 00

Sample Description

TANK
M..illi:ix
Water

Sampled DateITime
25 Jul. 00 14:40

Received
27 Jut. 00

Analyte(s} Flag Result PQL Units Method #

8260B

NO

NO

NO < 5.0 5.0 ug/L dry

NO < 5.0 5.0 ug/L d~/,:r~1.t~

NO < 5.0 5.0 ug~L dr¥'e"".~<!;;<:3';')

~ ~~~O ~:~"'<:{i~:'~~~'~:;t~-:~:)~
NO < 5.0 5.0i~ i)'g(L dry

: :;.~".~ A'(~:::r"~~""""~'~::~
.~ : l~.:..::.·._.-.·...:.·.··.':·_,:.;.:_~.f.:.t~~~~~::··' ~.~ ~: ;~

~e~",_ _;..,.,..,.~.•._:..:. ", ..~:< 5.0 5.0 UUg9/ILL ddryryll""'fh);;, • 'i - 5.0
'\'ND < 5.0 5.0 ug/L dry
k~~

<No < 5.0 5.0 ug/L dry

NO < 5.0 5.0 ug/L dry

NO < 5.0 5.0 ug/L dry

NO < 5.0 5.0 ug/L dry

NO < 5.0 5.0 ug/L dry

NO < 5.0 5.0 ug/L dry
J .. 4.1 5.0 ug/L dry

NO < 5.0 5.0 ug/L dry

NO < 5.0 5.0 ug/L dry

38 ~O u~Ldry

< 5.0 5.0 uglL dry

< 5.0 5.0 ug/L dry

Volatiles

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1.3-Dichlororopene

Dibromomethane

Dichloroditluoromethane

Ethylbenzene

Isopropylbenzene

m & p-Xylene

Methylene Chloride

Naphthalene

n-Butylbenzene

n-Propylbenzene
(.-tf~t· .

o-Xylene (;4:'~ \:~~
p-Isopropyltoluene '~;\".;:), '~\

.~:4:-y ',. ~t·_ ·w;.-
sec-Butylbenzeneo:-;:-. ,:;'.f"; ]~.

Styrene \~\~~'~j -~§;;(' ,/"r--

tert-Butylbenzene ~'~j;>' -'~

Tetrachloroethene .,cf~'

Toluene

trans-1,2-Dichloroethene

trans-1.3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride



i

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 8 of 9
Order #: P0007120

Report Date: 08/21/00

Lab Sample #: P0007120-04
Report Date: 21 Aug. 00

Sample Description
FIELD BLANK

. Matrix
Water

Sampled DatefTime
25 Jul. 00 7:00

Received
27 Jul. 00

Analyte(s) Flag Result. PQL Units Method #

Volatiles

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

'1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dibromo-3-chloropropane

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane .-

1,3,5-Trimethylbenzene;i:~~~,.

1,3-Di~hloroben~efl~ ~;'\'~~

1.3-DichloropropJh:~142'~~11~*~W"
1,4-Dichlorobenzene. _"':

<!:::Jt....

2,2-Dichloropropane'"

2-Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

NO < 5.0 5.0

NO < 5.0 5.0

NO < 5.0 5.0

NO < 5.0 5.0

NO <5.0 5.0

NO < 5.0

NO < 5.0"",;( ,5.0. .... ~
5 0 ...,;~~(~T 5 0

: : 5:0":0.; ';;;"}.I;~')\5:Q(,
NO <50" "'\,5:6: r'~"~~::_':~'" ~~

(~f<:~~"'jJ'~~"'~~:~~:~
.,f.-

..J:",,,,.'f?'" NO < 5.0 5.0

NO < 5.0 5.0

NO < 5.0 5.0

NO < 5.0 5.0

NO < 5.0 5.0

NO '<5.0 5.0

NO < 5.0 5;0·

NO <5~ ~

NO < 5.0 5.0

NO < 5.0 5.0

NO < 5.0 5.0

NO < 5.0 5.0

NO <~O ~O

NO < 5.0 5.0

NO < 5.0 5.0

ug/L dry 8260B

ug/L dry" 'f~,

ug/L drY..,.:',~

'4~~~!::;'~~i:~(Ye~~;';<;)!;

J).;/L dIf;;,,,.,.ry
ugfCdry

ug/L dry

ug/L dry

ug/L dry

ug/L dry

ug/L dry

ug/L dry

ug/L dry

uglLdry

ug/L dry

ug/L dry

ug/L dry

ug/L dry

ug/L dry

ug/L dry

ug/L dry

ug/L dry

uglL dry

ug/L dry

ug/L dry

ug/L dry

ug/L dry

ug/L dry

ug/L dry

ug/L dry



Page: Page 9 of 9
Order#: P0007120

Report Date: 08/21/00

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0007120-04
Report Date: 21 Aug. 00

Sample Description
FIELD BLANK

Matrix

Water
Sampled DateITime

25 Jul. 00 7:00
Received

27 Jul. 00

Analyte(s) Flag Result PQL Units Method #

8260BND < 5.0 5.0 ug/L dry

ND < 5.0 5.0 ug/L dry >/",.;!'1'1;,

J 1.8 5.0 ug/L dr9c:"c
ND < 5.0 5.0 .Al(jg7ii~1'c,fry;\/ij}i2f;.~j~~"

~:"".~},. jf:
ND < 5.0 5.0 '~~gllf,(jry

ND < 5.0 5.0?!'~. ~'~iL dry

:~ :::~":"'~'O'\~~~J~~:~
: < 5'0""?'~:;::~:J;' ~:~ ~~
ND ~~~"{;r:,,,,.~~.;!~"~':'(' i~ ~~g~ ~~ry

",.-f~. "-~'\\1 '0::: 5.0 5.0 uglL dry

.0 .<\\, \"".) .t- :::~ . ::~ ~~~ ~~
·;~)t~~,. : : ::~ ::~ ~~~~ :~

~~,o~w.,...

,jJ-'''' ND < 5.0 5.0 ug/L dry

ND < 5.0 5.0 ug/L dry

ND < 5.0 5.0 ug/L dry

ND .< ·5.0 5~0 ug/L dry

ND < 5.0 5.0. ug/L dry

ND < 5.0 5.0 ugIL dry

J 1.2 5.0 ug/L dry

ND < 5.0 5.0 uglL dry

ND < 5.0 5.0 ug/L dry

Volatiles

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichlororopene

Dibromomethane

Dichlorodifluoromethane

Ethylbenzene

Isopropylbenzene

m & p-Xylene

Methylene Chloride

Naphthalene

n-Butylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzen'~"

Styrene \' .
-'I.):-

tert-Butylbenzene

Tetrachloroethene'

Toluene

trans-1,2-Dichloroethene

trans-1 .3-Dichloropropene

Trichloroethene

TrichlorotJuoromethane

Vinyl Chloride



Microseeps

P7120 ---- PARSONS ENGINEERING SCIENCE. INC.•__••
- ••• LOCATION: NSA MID SOUTH SITE N6 --

Methane Methane. Ethane Ethylene Lab ID
Sample Names mg/I ug/I _ ng/I____I'lg/1
PESMW15 * 0.205 7 16 X18041
007G15LF *13.37 5721 5615 X18042

DETECTION LIMITS 0.07mg/1 0.015ugll 5ng/1 5ngll

Date Date Date Analyst
Sampled Received Analyzed
07/25/00 07/27/00 7/28/00 RCW
07/25/00 07/27/00 7/28/00 RCW

* Result taken from alternate detector ANALYST INITIALSQcW REVIEW,&:-



P7120

-'- QUALITY CONTROL -

- PARSONS ENGINEERING SCIENCE, INC. -'-
- LOCATION: NSA MID SOUTH SITE N6 -

CONTINUING CALIBRATION STANDARDS 07128/00 ' METHOD BLANK 07128/00

COMPOUND FILE ID TRUE CONC. MEASURED % DIFF. COMPOUND FILE ID DET. LIMIT MEASURED

METHANE (TCD) , X18038 5:48 5.26 3.99 METHANE (TCD~ X18040 0.07mgll NO

METHANE (FlO) X18039 36.66 38.83 5.93 METHANE (FID) X18040 0.015ugll ND
I

ETHANE X18039 23582 ' 23240 1.45 ETHANE X18040 5ngll NO

ETHYLENE X18039 26641 25165 5.54 ETHYLENE X18040 5ngll NO

ANALYST INITIALS~ REVIE~



APPENDIX A.2

ANALYTICAL DATA - NOVEMBER 2000



\ MICROSEEPS ~.:::::.; .; .; .; .; .; .; .;.; .; .; .; .; ;".; .; .; .; .; .; .; .; .; ; .; .; .; .; .; .; .; .; .; .; .; .; .; .; .; .; .;.; '.<;-.:.
:::::::::::::::::::::::::::::::::::::::::~\~;:;;;;;;e;e;;;;;;e;;ee;;;;;;;;;;;;e;;;e;;;.

Parson's Engineering Science

·Project Number: 737490.03000

NSA Mid South·

Parso~'s Contact: Mr. Bruce Henry

220·WilliamPitt W~y, Pittsburgh, PA 15238 • Phone (412) 826-5245, Fax (412) 826-3433



/
/

.. !
. !

. .

CASE NARRATIVE'

Parson's Engineering Science
.NAS Mid South'

Project #: 737490.030000

. . .
The following weresamples analyzed by Microseeps, Inc.

. . .

.Parson's Identification Nuhtber . "L~b IDnumber
PES-MW3S/11I000 :'. POOll I 13-01 . . .
PES-MW3D/l I 1000· " .. ~' POOIII13-0~d#,:r,"f'0flt:· .
PES-INJ2D/llIOOO POOlI1l3,,03 ':;!;r, ,~'

,~,<. <.':~.....". .'.~t.~;,:;,/ ,"PES-INJ2D/llI000 . POOl·¥113-04 ··~t~i

. PES-INBS/lIIOOO . . -"",r:;~,R.:20Tlt~~~.i;Q5\i;:'W;~";·
PES-INBS/IIIOOO MS ,~:ff~;,. ~OO 111~~~~0~;.> .
PES-rNBS/llIOOO MSD 'r0. .JWOhll13"'07 .
PES-INJ2S/111000~·~~·pOhIii·1 i3~08
PES-DP4/1.1100Q..,;<q:;, "i.~e!~:;;';;",j'~,. '5p,06·11113~09.
FIELD BLANK..{2'<t'$<;, . '·POOIII13-10·~~ . (r}~i_' .
PES-INBD/1IIH3 . 'if;; .' POOIIl13-11,.~~""./M.':",Ii::.~. ,~,~ EZ
PES~MW1/m0700~ ".${ POOIIQ98-01. .•. ''i.~-,-< ·ff. ··~;;;~~::':l.~.>0t...."

"Q ~ ;~RES-DRlfl'10100'~'. . . POO11098-02r, ~ ~ ~ d "OO7GL(5))F";~1~;1 ..' . POOl 1098-03
t ~ c ~ & .PEs-r~fW[t)/l·10800· .. ·· POOl1098-04 ..
~ ~ ~ E ~ b~Jl~§;;MwlD/110800 MS . .' POOl 1098-05
~ \ ~ \if "PES-MWID/l10800 MSD POOlI098~06
~ '" -;- . 007GLl5LF POO11098-07

~ PES-MW8S/110800 .. POOl 1098-08
. PES-MW8S/l10800 MS '.' POOl 1098-09 . " '.'.

'. ·PES-MW8S/110800 MSD POOlI098-1O .,'
PES-MW8D/lI0800 '. POOlI098-1I .

,.PES-MW7S/l10800 . . POOlI09.8-12e \ 1 PES-MW7D/lI0800 '. POOlI09S:-13'1 RINSEATE BLANK' '. POOl1098~14
\ ~ ~ PES-:MW5D/lI0900 .. PooII098-IS
~:) . PES-MW5S/l10900 POOl 1098-16

~ PES-MW6S/110900 ·POOlI098-17Jr PES-DP2/l10900 "POOlI098-I8 ..
"{' ~ PES-DPIIlI0900 POOl 1098-19
P PES-MW6D/II0900 POOl 1098-20



../

/

. Par~ons id~ntification Number

PES-MW4S/ll0900 .
PES-MW4D/111000
PES-DP3/111000
FIELD BLANK I
PES,..MW2D1111000
PES-MW2S/1 I 1000

. .

All samples· were foundto be intact.

Lab ill. Nuinber

POOl 1098-21
. POOl 1098-22
POOII098-2J
POOl 1098':'24
POOll098-25
POI 1098-26

.. . Organic Data: .

Samples that· were sent in for volatile a~alysishave been reported off ofmultiple
. dilutions~ In many cases data was reported from a low level, a medium level and a high
level analysis. If any analyte fell between these three dilutions, the resultwould be

.. reported as an estimated concentration with a "1" flag..

General Chemistry:

No anomalieswere detected during any ofthe general chemistry analyses.

Metals:

No anomalies were detected during any of the general chemistry·analyses.
. .

RlskAnalysis: ..
.' ..

No anomalies were detected during any of the general chemistry analyses.

. ..:

" :



MleROSEEPS .:;:::
-; :. ; :. ;" :. :. :. :. :. :. :. :. :. :. :. :. :. : :. :. :. :. :. :. :. :. : :. :. :. :. ; :. :. :. :. :. :. :. -; ';, .~.;..;..
::::::::::::::::::::::::::::::::::::::::::~~ ..
::.:::::.:.:.:::::::::::::.::::::::::::::~.

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Denver, CO 80290

Page: Page 1 of 77
Order#: P0011098

Report Date: 12119/00

Client Proj Name: Vegetable Oil Study - Navy
Client Proj #: 737490.030000

'7
Lab Sample # Client samf.?'? ·10
POOll098-01 PE5-MWH110700

Sample Identification

Pool1098-02

POOll098-03

POOll098-04

POOllQ98.{)5

Pooll098-06

Pooll098-07

POOll098-08

POOll098-09

POO11 098-1 0

POOll098-ll
Pooll00s;12

POOll098-1.3

POOll098-14

PES-DPlIll0700

007GL15UF

PES-MWl D/l10800

PES-MWl D/l10800 MS

PES-MW1D/l108OO
MSD

007GL15LF

PES-MW8S/l108OO

PES-MW8S/l108OO MS

PES-MW8S/l108OOMSD

PES-MW8DI110800

PES-MW7S1l10900
PES-MW7D/l109OO

RINSEATE BLANK

POOll098-15

POOll098-l6

POOll098-17

POOll098-18

POOll098-19

POO11098-2O

POOll098-21

POOll098-22

POOll098-23

POOll098-24

POOll098-25

POOll098-26

PE5-MW5D/l109OO

PE5-MWSS/l109OO

PES-MW6S1110900

PES-DP2ll109OO

PES-DP1I110900

PE5-MW6D/l109OO

PES-MW4S/l109OO

PE5-MW4D/ll1ooo

PE5-DP3Illlooo

FIELD BLANK 1

PES-MW2D/lllooo

PES-MW2S/lllooo

220 William Pitt Way, Pittsburgh, PA 15238 • Phone {4121 826-5245. Fax {4121 826-3433



Page: Page 2 of 77
Order#: P0011098

Report Date: 12/19/00

Client Proj Name: Vegetable Oil Study - Navy
Client Proj #: 737490.030000

Lab Sample #: P0011098-01

Received

13 Nov. 00

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Matrix

Water

Analyte(s) Flag Result

Sampled Dateaime

07 Nov. 00 16:50

PQl Units Method #

353.3

8260B

/ ...mg(L
::,,..
;~:i;

.. ,-
J ......

",:
.;.'

,{j~/'L

~.-.;. ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

uglL

ug/L

ug/L

ug/L

uglL

uglL

ug/L

ug/L

0.050

._'5,;cL
";-,:>,~9;

,_~.O

~i.o'·'
5.0

5.0

5.0

5.0

5.0

5.0

5.0

20

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

0.011

< 5.0

< 5.0

.,: 5.0

<:5.0

({~''';1'
"i;:~r,~,g,·l

< 5.0

< 5.0

< 5.0

< 5.0

< 20

< 5.0

< 5.0

< 5.0
<:'5.0 .
< 5.0

< 5,0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

J

W'ltChem

Water

Nitrate-nitrite as N

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene.,f:
"~;~,W(

1,2,4-Trimethylbenzene~,'~~:
..,...~ '? ;r., .;~ '~~':~

1,2-Dibromo-3:.cfiJ9h?prdp'a~~. "
1 2-Dibromoethan'e, ',r:'\t, }'/'!'
1:2-Dichlorobenzen~;>, ';it,

'0";"

1,2-Dichloroethane

1,2-Dichloropropane

1.3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene



Page: Page 3 of 77
Order#: P0011098

Report Date: 12119/00

Client Proj Name: Vegetable Oil Study - Navy
Client Proj #: 737490.030000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0011098-01
Report Date: 19 Dec. 00

Sample pescription

PES-MW1/110700
Milldx
Water

Sampled DateITime

07 Nov. 00 16:50

Received

13 Nov. 00

Analyt~(s) Flag Result poi.. Units Method #

8260Bug/L

P'~;~~ ';;;;?,~:'jf;fi~:z)\t~j,

OJ]' IL
,~.,.g

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

uglL

ug/L

uglL

ug/L

uglL

uglL

ug/L

5.0

5.0

5.0

5.0

5,0

'.'i:'~"'i'I:~v,;;;y~.o«~',,~;~fJ~ >

5.0

5.0

5.0

5.0

5.0

5.0

5.0

10

5.0

5.0

5.0

5.0
5.0

5.0

5.0

5.0

5.0

5.0
5.0
5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

J ··f1 0

i.f?~:o;. ~.Ooo:~~

~'5:0 -:
< 5.0

< 5.0

< 5.0

0<5.0
<10
< 5.0
< 5.0

-<; 5.0 0

< 5.0

< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0

J 1.8

< 5.0

._J',:

">

Volatiles

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene

Dibromomethane

Dichlorodifluoromethane

Ethylbenzene 0

Isopropylbenz~n~~&>o'o

m & p-Xylene O\';:~':~:Z'

Methylene Chloride'\ 0 •

}~:~.

Naphthalene

n-Butylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

Toluene

trans-1.2-Dichloroethene



Client Name: Parsons Engineering. Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 4 of 77
Order #: P0011098

Report Date: 12/19/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Lab Sample #: P0011098-01
Report Date: 19 Dec. 00

Sample Descdption

PES-MW1/110700

Analyte(s)

Volatiles

trans-1,3-Dichloropropene

Tdchloroethene

Tdchlorofluoromethane

Vinyl Chloride

RiskAnalysis
Water

Ethane

Ethene

Methane

. !;,

Matrix

Water

Flag Result

< 5.0

22

< 5.0

< 5.0

Sampled DatefIime

07 Nov. 00 16:50

POL

5.0

5.0

5.0

5.0

Received

13 Nov. 00

Units Method #

ng/L AM18

ng/L

uglL



Page: Page 5 of 77
Order #: P0011098

Report Date: 12/19/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0011098-02

Sample Descriptjon

PES-DP1/110700

Matrix

Water

Sampled DateITime

07 Nov. 00 7:00
Received

13 Nov. 00

Analyte(s) Flag Result PQL Units Method #

353.3

8260B

,6

\~~r.'~~I~!c"

r.~mg/L 'f.;:~;§b~j?;"B-~'
. ,,;'" '.'" '"

./Y,'::.i'f!. ':JY
··'~~7~~..... ,;,:l

:"",:,:."

'\~~:;·:.,.;r
:lr;...··

'liglL

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

uglL

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

.,
".-"

0.050

.• ¢"~;.~",.,,~.55::.:~0~:
,:'i>.

'5;0' "
'5,'0
5.0

5.0

5.0

5.0

5.0

5.0

20

5.0

5.0

5.0

5.0
5.0
5.0
5.0
5.0

5.0
5.0

5.0
5.0
5.0

0.010

< 5.0

< 5.0

< 5.0

:::.,58
" 18 ','::-

;'~?i~~:qj~
< 5.0

< 5.0

< 5.0

< 5.0

< 20

<5.0
< 5.0
< 5.0
<5.0 ..

< 5.0

< 5.0
< 5.0

< 5.0
< 5.0
<5.0
< 5.0
< 5.0
< 5.0

J

WetChem
Water

Nitrate-nitrite as N

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene.;Ji'
• r-:;rf;:,

1,2,4-Tnmethylbenzene:<, '~(;"

1,2-Dibromo-3~ciiioroprd~~rie,
. '. . ~~';"~, ~ ~.,.:'!

1,2-Dlbromoethan~"<;'? ,;'7'

1,2-Dichlorobenze~~k;"";\

1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1A-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 6 of 77
Order #: P0011098

Report Date: 12/19/00

Client Proj Name: Vegetable Oil Study - Navy
Client Proj #: 737490.030000

Lab Sample #: P0011098-02
Report Date: 19 Dec. 00

Sample Descdptjon
PES-DP1I110700

Analyte(s)

Matrix
Water

Flag Result

Sampled DateITime
07 Nov. 00 7:00

PQl

Received
13 Nov. 00

Units Method #

Volatiles

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobeniene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1 ,3-Dichloropropene

Dibromomethane

Dichlorodifluoromethane ._
":.-.:-

Ethylbenzene(~:..

Isopropylbenz~I1,~;§;,.,.. ~. '\~~"':"""""'"''
m & p-Xylene ·~·:~.··'·'~""'··~r~;_ ~.' -~.

Methylene Chlorid~;;i . '!<~'
Naphthalene .7Y"

n-Butylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

.,.'.

J

J

< 5.0 5.0

1<5.0 5.0

< 5:0 5.0

< 5.0 5.0

< 5.0 5;0

: ~~"r~~~~~,p
'2:'<5",1!'" ·'c·.·"",,··:····', 5'!O

~~i~i::)¥ ,"' ~.~
< 5.0. 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

<10 10

< 5.0 5.0

< 5.0 5.0

- < 5.0 . 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

2.2 5.0

< 5.0 5.0

·l~.

,iU-:=.:~'i.,~~:t,

ug/L &I'~' 8260B

..,~;~':Wg<~\)

ug/L

ug/L

ug/L

ug/L

ug/L
ug/L

ug/L

ug/L

ugiL

ug/L

ug/L

uglL

ug/L
ug/L'

ug/L

uglL

ug/L

uglL

uglL

ug/L

uglL

ug/L

ug/L

ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 7 of 77
Order #: POO11098

Report Date: 12119/00

Client Proj Name: Vegetable Oil Study - Navy
Client Proj #: 737490.030000

lab Sample #: P0011098-02
Report Date: 19 Dec. 00

Sample Description
PES-DP1/110700

Anaiyte(s)

Matrix

Water

Flag Result

Sampled Daterrime

07 Nov. 00 7:00

PQl

Received

13 Nov. 00

Units Method #

Volatiles

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

RiskAnalysis
Water

Ethane

Ethene

Methane

."'~

"'\~;t\",

< 5.0

22

< 5.0

< 5.0

54000 ,'-'

20QgO
420"i:'

,.-~,:.. "Y

5.0

5.0

5.0

5.0

.. .' .;_.~

':Kb
5;0
0.015

ngil

ng/L

ug/l

AM18



Page: Page 8 of 77
Order #: P0011098

Report Date: 12/19/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0011098-03

Sample Description

007GL15UF

Matrix

Water

Sampled DatelTime

08 Nov. 00 10:00

Received

13 Nov. 00

Analyte(s) , Flag Result PQl Units Method #

J 0.018 353.3

8260B

·'.i.·.

~:~~g/~
ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

0.050

,55\b~

;;;~!~5:':':08:,",:,
:', '>"

'... ~. , ..

~"O
50
5.0

5.0
5.0

5.0
5.0
20

5.0
5.0
5.0
5.0
5.0

5.0

5.0

5.0

5.0
5.0

5.0

5.0

5.0

':.

< 5.0

<5.0
< 5.0

< 5.0
51

340
f"

5.0-
···f.'

< 5.0

< 5.0
< 5.0

< 5.0

< 20

< 5.0

< 5.0

< 5.0

.: 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0

< 5.0
< 5.0
2.6

< 5.0
J

.,.: .•..

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbe,nzene' ;.
~,.);,~~, .,'~ ~.:

1,2-Dibromo-3Zc~tor,9propahe

1,2-Dibromoethan~ ',,: '. ,;c' .'
,,: .. -

1,2-Dichlorobenzen~\,::,

1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene

WetChem
Water

Nitrate-nitrite as N

Volatiles
Water



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 9 of 77
Order#: P0011098

Report Date: 12/19/00

Client Proj Name: Vegetable Oil Study - Navy
Client Proj #: 737490.030000

Lab Sample #: P0011098-03
Report Date: 19 Dec. 00

.Sample Description

007GL15UF

Matrix

Water

Sampled Daterrime

08 Nov. 00 10:00

Received

13 Nov. 00

Analyte(s) Flag Result PQl Units Method #

Volatiles

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene

Dibromomethane

Dichlorodifluoromethane

Ethylbenzene ;";;
·.~L,'j.;.",

Isopropylbenz~.Q~it,,, i,i '~2

m & p-Xylene \':i,t;,,:;. 5; '~~;- ..
Methylene Chlorid~'~, ·'!.i~ ,".:"

~,.,.

Naphthalene ","f'~"

n-Butylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

<5.0

< 5.0

< 5.0

< 5.0

J 3.7

< 5.0

< 5.0

< 5.0 y
'~5;0... '.

~::,~,;tO}l
<5:0

< 5.0

< 5.0

< 5.0

< 5.0

< 10

< 5.0

< 5.0

-< 5.0.,

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

J 2.6

< 5.0

5.0

5.0

5.0

5.0

5.0
";:6"
·~.5f6:,

5.:0
'" '5~O

5.0

5.0

5.0

5.0

5.0

5.0

5.0

10

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

ug/L
_, ,,'uQ!L ';'.' "", ,~.~,\:,:i,.~.;.,

-";', ug/L

'.,;ug/L

.~g/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

uglL

ug/L

ug/L

8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 10of77
Order #: P0011098

Report Date: 12/19/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Lab Sample #: P0011098-03
Report Date: 19 Dec. 00

Sample Description

007GL15UF

Analyte(s)

Matrix

Water

Flag Result

Sampled Datemme

08 Nov. 00 10:00

PQl

Received

13 Nov. 00

Units Method #

Volatiles

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

RiskAnalysis
Water

Ethane

Ethene

Methane

< 5.0

380

< 5.0

< 5.0

340

.400.

32

5.0

50

5.0

5.0

'5.0

5~0

0.015

ng/L

ng/L

ug/L

AM18



Page: Page 11 of 77
Order #: P0011098

Report Date: 12/19/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Client Name: Parsons Engineering Science
Contact: Bruce Henry

Address: 1700 Broadway
Suite 900
Denver. CO 80290

Lab Sample #: P0011098-04

Sample Description

PES-MW1 0/11 0800

Matrix

Water

Sampled DatefTime

08 Nov. 00 7:55

Received

13 Nov. 00

Analyte(s) Flag Result PQl Units Method #

353.3

8260B~~/L
ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ugIL
ug/L

uglL

ug/L

ug/L

uglL

ug/L

ug/L

uglL

uglL

,<",.

/;,··;mgfL ",,'c""<""""
~ _.~);". ~t:,:;

t._,

~<f~,~l~'
":'{).o'

'5:0"
'5:0
5.0

5.0
5.0

5.0

5.0

5.0
20

5.0
5.0
5.0
5.0

5.0
5.0
5.0
5.0

5.0
5.0

5.0
5.0

5.0

0.0500.047

< 5.0
< 5.0

< 5.0

..,,~'~~R
~~~,: ::~:;~t

'f~::·~~9/'

< 5.0
< 5.0
< 5.0
< 5.0

< 20

< 5.0

<5.0

< 5.0

<5.0
< 5.0

< 5.0

< 5.0

< 5.0
< 5.0

< 5.0
< 5.0

< 5.0
< 5.0

J

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene,:

1,2,4-TrimethYlb~nzene1;~t~ih
1,2-Dibromo-3ftHlofoprdpaH~
1,2-0ibromoetharie'/i.,,· .~·,;~~)y

'.:~.~~

1,2-bichlorobenze~~,r'

1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1~3-Dichlorobenzene

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene

WetChem
Water

Nitrate-nitrite as N



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 12 of 77
Order #: P0011098

Report Date: 12119/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Lab Sample #: P0011098-04
Report Date: 19 Dec. 00

Sample Description

PES-MW1 0/11 0800

Analyte(s)

Volatiles

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenz~ne

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene

Dibromomethane

Dichlorodifluoromethane

Ethylbenzene C~~;
:t, :tL~{.:_:,.

Isopropylbenze.I}~~;;c , ~,";',
- ,~. f. ~.(.'

m & p-Xylene ''if,-, ';'
Methylene ChIOridci~,~..::;:[?:'
Naphthalene ,'?"'

n-Butylbenzene

n-Propylbenzene

o~Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

,"

Matrix

Water

Flag Result

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

,<<: 5:0:

:"', < 5.0/

J;I~~:~:~. ','

< 5.0

< 5.0

< 5.0

< 5.0

< 10

< 5.0

< 5.0

-< 5.0'

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

J 1.6

< 5.0

Sampled DatefIime

08 Nov. 00 7:55

PQl

5.0

5.0

5.0

5.0

,?;O
5.0

\5;6.
S.O
'5.0
5.0

5.0

5.0

5.0

5.0

5.0

5.0

10

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

Received

13 Nov. 00

Units Method #

i..:,:~;'f'~~~~:.
ug/L .. ", 8260B

"'lfg{L %;:'>I~fYN~~~r~
udli:. c<"

""yg/L

Gg/L
ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 13 of 77
Order #: POO11098

Report Date: 12/19/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Lab Sample #: P0011098-04
Report Date: 19 Dec. 00

Sample Description

PES-MW1 0/110800

Matrix

Water

. Sampled Datemme

08 Nov. 00 7:55
Received

13 Nov. 00

Analyte(s) Flag Result PQL Units Method #

Volatiles

trans-1.3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

RiskAnalysls
Water

Ethane

Ethene

Methane

< 5.0
< 5.0
< 5.0
< 5.0

720

J.~:~9~,;:

5.0
5.0
5.0
5.0

.,,;:~~/~(L~2..
.~~.":'~;~~: .~

.,{.c",.",,,,.,,,,: .. ;~'~:l
r<;:'"

0.015

ug/L
_d!1~("c(j%.~ ·t,;f,'"X{£;·~~;i;!\,

,/o··t ug/L
:,>;. :."~

:;.:ug/L
"-'i:!"'

ng/L

ng/L

ug/L

8260B

AM18



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 14 of 77
Order#: P0011098

Report Date: 12119/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Lab Sample #: P0011098-05
Report Date: 19 Dec. 00

Sample Description

PES-MW1 0/110800 MS

Analyte(s)

Millrix
Water

Flag Result

Sampled Dateaime

08 Nov. 00 7:55

PQl

.Received
13 Nov. 00

Units Method #
Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dibromo-3-chloropropane

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropr~;~8~:::<.0,
1,3,5-Trimethylbente~~;;'(;
1,3-DichlorobenzenJ;;'~
1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

ND

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

47

< 5.0

:i,:-':":~~t~:
":<50 ;'l

;'~15;0·l'·

< 20

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

~5.0

< 5.0

< 5.0

< 5.0

< 5.0

46

< 5.0

< 5.0

< 5.0

< 5.0

5.0

5.0

5.0

5.0
:'5~O,'\

'V~_.~ '~. ,_

:~;\~io~,
::5.0

g:O"
5.0

5.0

5.0
20

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

ug/!- '.c:: ':-:i,)'!ijPi',"'.

ugJL
ug/L
lJg/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/l

ug/L

ug/L

ug/l

ug/l

ug/L

ug/L

8260B



.Client Name: Parsons Engineering Science
Contact: Bruce Henry

Address: 1700 Broadway
Suite 900
Denver, CO 80290

Page: Page 15 of 77
Order #: P0011098

Report Date: 12/19/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Lab Sample #: P0011098-05
Report Date: 19 Dec. 00

Samole Description

PES-MW1 0/11 0800 MS

Matrix

Water

Sampled Dateffime

08 Nov. 00 7:55

Received

13 Nov. 00

Analyte(s) Flag Result PQl Units Method #

Volatiles

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene

Dibromomethane

Dichlorodifluoromethane

Ethylbenzene

Isopropylbenzene

m & p-Xylene

Methylene Chloride

Naphthalene

n-Butylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

< 5.0

< 5.0

48

<5.0

< 5.0

< 5.0

< 5.0

< 5.0

.'·<5:0 ..

~:i?i:; ::~\.;1~
~'5:0

< 5.0

< 10

< 5.0

< 5.0

< 5.0

< 5.0

<5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

53

< 5.0

< 5.0

47

< 5.0

5.0

5.0

5.0

5.0

?O
/i,(:(~~,; ._

;;.~~~.,

5.0

5.0

5.0

5.0

10

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

~;:r:;'i-I.;f:~.
ug/L ,f ." 8260B

'C:'~·~,
':~g/L

}glL
ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page:· Page 16 of 77
Order #: POO 11098

Report Date: 12119/00

Client Proj Name: Vegetable Oil Study - Navy
Client Proj #: 737490.030000

Lab Sample #: P0011098-05
Report Date: 19 Dec. 00

Sample Description
PES-MW1 0/11 0800 MS

Analyte(s)

Volatiles

Vinyl Chloride

Matrix

Water

Flag Result

< 5.0

Sampled Dateaime

08 Nov. 00 7:55

PQL

5.0

Received

13 Nov. 00

Units Method #

ug/L 8260B



Page: Page 17 of 77
Order #: P0011098

Report Date: 12/19/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

lab Sample #: P0011098-06
Report Date: 19 Dec. 00

Sample Description

PES-MW1 0/11 0800 MSD

Matrix

Water

Sampled Dateaime

08 Nov. 00 7:55
Received

13 Nov. 00

Analyte(s) Flag Result PQl Units Method #

8260B0,;:/" u9;~~ ';:?~:~~:-H"~:1::~\
;, ,:., uglL

"':~:
ug/l

ug/L

ug/L

ug/L

ug/l

ug/L

ug/L

ug/l

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/l

ug/l

ug/L

ug/L

ug/l

ug/L

ug/L

ug/L

ug/l

5.0

5.0

5.0

5.0

~,;(:~" ','

',5~:O ,"
5.0

5.0

5.0

20

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

".:

<5.0

< 5.0

< 5.0

<5.0

< 5.0

47

< 5.0

~;;I~'~'n
'<5;0'

< 20

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

-< 5.0 .

< 5.0

< 5.0

< 5.0

< 5.0

47

< 5.0

< 5.0

< 5.0

< 5.0

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dibromo-3-chloropropane

1,2-Dibromoethane

1,2-Dichlorobenzene ~["':.,

1,2-Dichloroethane... t\,
....'...,f{.'~~'"- -.;

1,2-Dichloropropa~~{~:.;.,. ~,;,

1,3,5-Trimethylbe~'z~~'~!.(ti~
1,3-Dichlorobenzen~';'V'

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene '

4-Chlorotoluene

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform



Client Name: Parsons Engineering Science
Contact: Bruce Henry

Address: 1700 Broadway
Suite 900
Denver, CO 80290

Page: Page 18 of 77
Order #: P0011098

Report Date: 12/19/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Lab Sample #: P0011098-06
Report Date: 19 Dec. 00

Sample Description

PES-MW1 D/110800 MSD

Matrix

Water

Sampled Dateaime

08 Nov. 00 7:55

Received

13 Nov. 00

Analyte(s) Flag Result PQL Units Method #
Volatiles

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene

Dibromomethane

Dichlorodifluoromethane

Ethylbenzene

Isopropylbenzene

m & p-Xylene

Methylene Chloride

Naphthalene

n-Butylbenzene

n-PropylbeJizene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

< 5.0

< 5.0

49

< 5.0

< 5.0

< 5.0

< 5.0'

< 5.0

,(''«'5;~

f1!c:; ::~:y
<'5:0

.,....
< 5.0

< 10

< 5.0

< 5.0

< 5.0

<5.0

< 5.0

- <5.0·

< 5.0

< 5.0

<5.0

< 5.0

53

< 5.0

< 5.0

48

< 5.0

5.0

5.0

5.0

5.0

~"M).

;~;J~;._:,~&,' ;j

'·~.O

5~O
I.~/; 5.0

5.0

5.0

5.0

10

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

ug/L
.' -'ug/L ·':·~,,:,~;:F'~\;;;

'~i~~~
):l9/L
ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ugiL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 19 of 77
Order #: POO11098

Report Date: 12119/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Lab Sample #: P0011098-06
Report Date: 19 Dec. 00

Sample Description

PES-MW1 0/11 0800 MSD

Matrix

Water

Sampled Date(fjme

08 Nov. 00 7:55

Received

13 Nov. 00

Analyte(s)

. Volatiles

Vinyl Chloride

Flag Result

< 5.0

PQl Units

,·io

'

uglL

Method #

8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry

Address: 1700 Broadway
Suite 900
Denver, CO 80290

Page: Page 20 of 77
Order #: P0011098

Report Date: 12119/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Lab Sample #: P0011098-07

Flag

Sample Description

007GL15LF

Analyte(s)

Matrix

Water

Result

Sampled DatelTime

08 Nov. 00 11 :35

PQl

Received

13 Nov. 00

Units Method #

WetChem
Water

Nitrate-nitrite as N

Volatiles

Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1",2,4-Trichlorobenzene ... ::

1,2,4-TrimethYlbe!1ZenefV;;;~'t
1,2-Dibromo-3£'thi6t9pr6p~·n.~
1,2-Dibromoethari'e,.·;;'~~h¥ t~~,,·

1,2-Dichlorobenzen~?" .

1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene

J

0.12

< 5.0

< 5.0

< 5.0

~).O

2.6',"-,
':\ 10 ':,';j

:~':!?:9/
< 5.0.<"
< 5.0

< 5.0

< 5.0

< 20

< 5.0

< 5.0

< 5.0
<5.0 .

< 5.0

<5.0

<5.0

<5.0

< 5.0
< 5.0
< 5.0
< 5.0
< 5.0

0.050

<\~;ili~
'Jg::o ":
,,{V'

5.0

5.0

5.0

5.0

5.0

5.0

5.0

20

5.0

5.0

5.0

5.0

5.0
5.0
5.0

5.0
5.0

5.0

5.0

5.0

5.0

.,~~, ..m~L~;~~~)
.....1.:· .":~ .::.:.~~! ..",. ':::

';':-.'.

353.3

8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 21 of 77
Order#: P0011098

Report Date: 12119/00

Client Proj Name: Vegetable Oil Study - Navy
Client Proj #: 737490. 030000

Lab Sample #: P0011098-07
Report Date: 19 Dec. 00

Sample Description
007GL15LF

Analyt (s)

~

Water

Flag Result

Sampled DatefTime
08 Nov. 0011 :35

PQl

Received
13 Nov. 00

Units Method #

Volatiles

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene

Dibromomethane

Dichlorodifluoromethane

Ethylbenzene

Isopropylbenz~.I'l.~)~"

m & P-Xylene "::"'\':",
'. -:,~.~~.

..•::~\~:.;

Methylene Chloride'" ''''.
~ ~~, I':

Naphthalene 'C·'

n-Butylbenzene

n-Propylbenzene

crXylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

25 5,0

: ~~ )tt;~];it~:/';·,;\':(;',.,~:,/h
-. (iri):~

{"'~"5~";c,; < 5.0 :~
\'~~J~t,.!l : ::~ ::~

< 5.0 5.0

< 10 10
< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

J 2.2 5.0

< 5.0 5.0

.,:ti'd~;.
ug/L ii '';' 8260B'':E C;tf:::~

ug/L

ug/L

ug/L

ug/L

'ug/L

ug/L

ug/L

ugJL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 22 of 77
Order #: POO11098

Report Date: 12/19/00

Client Proj Name: Vegetable Oil Study - Navy
Client Proj #: 737490.030000

Lab Sample #: P0011098-07
Report Date: 19 Dec. 00

Sample Pescription

007GL15LF

Matrix

Water

Sampled DatefTime

08 Nov. 00 11 :35

Received

13 Nov. 00

Analyte(s) Flag Result PQl Units Method #

Volatiles

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

RiskAnalysis
Water

Ethane

Ethene

Methane

< 5.0

14

< 5.0

< 5.0

5.0

5.0

5.0

5.0

,.}

"5.0" ."
. ,~~, .. '"' ..

5:0"

0.015

ug/L .,,, ,,,..,.•,..

);{':;Z,:"~~t
:;':;'~g/L

ngll

ngll

ugll

8260B

AM18



Page: Page 23 of 77
Order #: P0011098

Report Date: 12119/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0011098-08

Sample pescription

PES-MW8S/110800
Mmdx
Water

Sampled Dateaime

08 Nov. 00 14:50
Received

13 Nov. 00

Analyte(s) Flag Result PQL. Units Method #

320.1

353.3

9060

8260BuglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

2.0

0.050

2.0

< 2.0

0.21

3.4

....~_:t.(;: ~.~~: .,-

< 5.0 J~i~~~:
< 5 0 'i~~(:1if[i;,~;\i-, 5:0;;'

{~~r~:iJ n
38 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 20 20

< 5.0 5.0
<5.0 . 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

WetChem
Water

Bromide

Nitrate-nitrite as N

Total Organic Carbon

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dlchloropropene

1,2,3-Trichlorobenzene . '

1,2,3-Trichloropropane '.

1,2,4-TriChlorobtH~~ne ~
1,2,4-TrimethYlb~~~~~€qfJ1
1,2-Dibromo-3-chlor9propane

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1;2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene



Page: Page 24 of 77
Order#: P0011098

Report Date: 12119/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Client Name: Parsons Engineering Science
Contact Bruce Henry

Address: 1700 Broadway
Suite 900
Denver, CO 80290

Lab Sample #: P0011098-08
Report Date: 19 Dec. 00

Sample Description

PES-MW8S/110800
Mill!:ix
Water

Sampled DatefTime

08 Nov. 00 14:50

Received

13 Nov. 00

Analyte(s) Flag Result PQl Units Method #

8260Bug/L

"~~: !~'/i;i6''!;~{:fk;:'5i',;:;_

';u"':'/L
.,:.g
ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/l

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

5.0

5.0

5.0

5.0

5;0

"~~;:~~:
":5.0
,5:0
5.0

5.0

5.0

5~0

5.0

5.0

5.0

5.0

5.0

10

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

8.3

< 5.0

~;~:::d~{5~

'~~i~~:o~}
1.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 10

- <5.0 ­

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

Volatiles

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1 ,2-Dichloroethene

cis-1,3-Dichloropropene
~~,:.~;t

Dibromomethane -£;-,i:.
Dichlorodifluor,g!:rfethanJ; "ii~~):

Ethylbenzene .~ .~~:"":;

Isopropylbenzene '~;, '
t;ii/)m & p-Xylene ,-,-

Methylene Chloride

Naphthalene

n-Butylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 25 of 77
Order #: P0011098

Report Date: 12/19/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Lab Sample #: P0011098-08
Report Date: 19 Dec. 00

Sample Description

PES-MW8S/110800

Analyte(s)

Volatiles

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

RiskAnalysis
Water

Ethane

Ethene

Methane

Matrix

Water

Flag Result

J 1.9

< 5.0

< 5.0

98

< 5.0

< 5.0

Sampled DatefTime

08 Nov. 00 14:50

PQl

5.0

5.0

5.0

5.0

5,0
....-{3" .~":~

"";~~ 5.0'
-t;'~)l~1;\ .,

~)!",-",j~~
5.0

5.0

0.015

Received

13 Nov. 00

Units Method #

nglL AM18

nglL

uglL



Page: Page 26 of 77
Order #: P0011098

Report Date: 12/19/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490. 030000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0011098-09
Report Date: 19 Dec. 00

Sample Description

PES-MW8S/110800 MS

Matrix

Water

Sampled'Datemme

08 Nov. 00 14:50

Received

13 Nov. 00

Analyte(s) Flag Result PQL Units Method #

{1;!:~q~·~

~ . - .~:~,~
"""",·'ag~\,. "~'tf;;;i~;1"~~!l~ 8260B

",:-4~li; ·~~t Ii
. <i1~ ug/L ""'f"

?;~~g/Lt.""'"

"'~g/L
,:",),.'

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L
ug/L

uglL

ug/L
ug/L
ug/L

ug/L
uglL

ug/L
ug/L
ug/L
ug/L
ug/L

ug/L

ug/L

ug/L

uglL

< 5.0

< 5.0

< 5.0

< 5.0

18

96

< 5.0

5.0

5,0

5.0

'%:'~~f:i1'~'2'~)i~'i,,~t¥)
~I~ I~

,< 20 20

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

- < 5.0 .. 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

46 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

,1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,204-Trimethylbenzene

1,2-Dibrorrio-3-chloropropane

1,2-Dibromoethane "

1,2-Dichlorobenzene:~'!~~,i"!.,,
1,2-DichloroetI}Cl[l~, ; ,.'"

1,2-Dic~loroprop~'~ci:<Z?;~C~\ ·:~:i~p;.·~'
1,3,5-Tnmethylbenz~ne';t;~

0j:~:;"'. r;.

1,3-Dichlorobenzene""

1,3-Dichloropropane

1A-Dichlorobenzene

2;2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 27 of 77
Order #: P0011098

Report Date: 12119/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490. 030000

Lab Sample #: P0011098-09
Report Date: 19 Dec. 00

Sample Description
PES-'MW8S/110800 MS

Matrix

Water

Sampled DatelTime

08 Nov. 00 14:50
Received

13 Nov. 00

Analyte(s) Flag Result PQL Units Method #

Volatiles

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Ctiloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1 .3-Dichloropropene

Dibromomethane

Dichlorodifluoromethane

Ethylbenzene j-:''''~\:::;,

Isopro~l~enzene "d~ \\

~~E~~~:;~ J~~',~~~)
n-Propylbenzene \'..o;!,({

t,,~.;..:~

o-Xylene A?'

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

Toluene

trans-1.2-Dichloroethene

trans-1.3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

< 5.0

11

48

< 5.0

< 5.0

20

< 5.0

J 1.0

i;t~Ir~j
< 5.0

<10
< 5.0

< 5.0
< 5.0
< 5.0
< 5.0

-<5.0 .
< 5.0
< 5.0
< 5.0
< 5.0
52

< 5.0

< 5.0

160

< 5.0

5.0

5.0

5.0

5.0

5,0

'~'~;!: ..,h
\f~~~:~":.""

·5:0

5.0

5.0

5.0

5.0

10

5.0
5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0
5.0

5.0

5.0
5.0
5.0
5.0

).,

#;:~~rJ.

ug/Ltf", 8260B
._ t~~i'l!'J.4"d'¥~:J.""'~

_<",,''''ugl.t- ~''''.i'.;r'''~''''';<;.;>,

,pi;Jff~"fd~dlL ·'&"'!i.•,l
\f:.::r..uglL
.'!~ IL
<,7.

g

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L.

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

uglL

ug/L

ug/L

ug/L

ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 28 of 77
Order #: P0011098

Report Date: 12/19/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Lab Sample #: P0011098-09
Report Date: 19 Dec. 00

Sample Description

PES-MW8S/110800 MS

Analyte(s)

Matrix
Water

Flag Result

Sampled Dateaime

08 Nov. 00 14:50

PQL

Received

13 Nov. 00

Units Method #

Volatiles

Vinyl Chloride 8260B



Page: Page 29 of 77
Order#: P0011098

Report Date: 12119/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0011098-10
Report Date: 19 Dec. 00

Sample Description

PES-MW8SI110800MSD

Matrix

Water

Sampled DatefTime

08 Nov. 00 14:50

Received

13 Nov. 00

Analyte(s) Flag Result PQL Units Method #

8260B

f,·
l.t'J-;'%:;;'-S,lkJ:

'7'(1,:.;.'.,~.',I'·-"~:'·'."';"'"'~·'':~''''':,.11: ~"\l;,,,,",}
" ..~ ~.,I . ;'~~:~i!:i!~':/

';);Ll;Jg/L
·'t IL,;",g
"ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

uglL

uglL

ug/L

ug/L

ug/L

ug/L

5.0

5.0

5.0

5..0
.<,/·5:0:~

-I. . I :~.:> M5tO,,~

:"!5:0 "

s!6
....,. 5.0

5.0

5.0

20

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

< 5.0

< 5.0

< 5.0

< 5.0

19

99

< 5.0

\\iIf):,
< 20

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

<.5.0.

< 5.0

< 5.0

< 5.0

< 5.0

48

< 5.0

< 5.0

< 5.0

< 5.0

Benzefle

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Volatiles
Water

. 1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene
1,2-Dibromo-3-chloropropane [''''''<''\

;:~:~:::::::~e ,# \"./
1,2-Dichloroet'l~fle 'J; ~t~i-.. 1~,,,:.

~. :t ,q::J,; ~p!~

1,2-Dichloropropa,,'.~ '~'" '
1,3,5-TrimethYlbe~"Z~nelg;:i, ,S,·-

':::'i:.,-i;,'-j

1,3-Dichlorobenzene-i"

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 30 of 77
Order #: P0011098

Report Date: 12/19/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Lab Sample #: P0011098-10
Report Date: 19 Dec. 00

Sample Description

PES-MW8S/110800MSD

Matrix

Water

Sampled DatefIime

08 Nov. 00 14:50

Received

13 Nov. 00

Analyte(s) Flag Result PQL Units Method #

Volatiles

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene

Dibromomethane

Dichlorodifluoromethane

Ethylbenzene

Isopropylbenzene

m & p-Xylene

Methylene Chloride

Naphthalene ,-I

n-Butylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

< 5.0 5.0

7.9 5.0

50 5.0

< 5;0 5.0

< 5.0 5;0

J ~o~o ':."";[';'<~""';;':'':'''5~'·':0;~)'<;(:'5:0"

'~':;;.;, ::~<"~; ::~
~:5:'0' 5.0

< 5.0 5.0

< 10 10

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

-<5.0, 5.0 '

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

55 5.0

< 5.0 5.0

< 5.0 . 5.0

160 5.0

< 5.0 5.0

~.t, .

p~~!(~~
~&'/L,,,,,g
ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

uglL

uglL

uglL

ug/L

uglL

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

82608



Client Name: .Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 31 of 77
Order #: P0011098

Report Date: 12119/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Lab Sample #: P0011098-10
Report Date: 19 Dec. 00

Sample Desr.ription

PES-MW8S/110800MSD

Analyte(s)

Volatiles

Vinyl Chloride

Matrix

Water

Flag Result

< 5.0

Sampled DatefTime

08 Nov. 00 14:50

PQL

5.0

Received

13 Nov. 00

Units Method #

ug/L 8260B



Page: Page 32 of 77
Order #: P0011098

Report Date: 12/19/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0011098-11

Sample Description

PES-MW8D/110800

Matrix

Water

Sampled Datemme

08 Nov. 00 16:20

Received

13 Nov. 00

Analyte(s) Flag Result PQL Units Method #

320.1

353.3

9060

~ff~~]\
Vt;.

,. ~-i

·~~:tiY:l\.·t~

::r'

2.0

0.050

2.0

< 2.0

0.32

< 2.0

< 5.0 ':$.0 ug/L 8260B

<!?;O 9,:0' uglL
," ",

5.0 uglL< 5.0':;,;
,,~.::;:

.-:; :.~; ':< 5.0 '/ 5.0 ug/L

3.6_/ 5.0 uglL,. .,.,:",

16 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 uglL

, < 5.0 5.0 ug/L

<20 20 ug/L

- :<: 5.0 5.0 ug/L

<5.0 5.0 uglL

<5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ugIL

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

WetChem
W3;ter

Bromide

Nitrate-nitrite as N

Total Organic Carbon

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene,c'::"
;;~~~;-~:,

1,2,3-Trichloroprqpane \!,:~

1,2,4-Trichlorob~~i~f.le ~~
:~;. ··:.q;ii2~.. ;'~

1,2,4-Trimethylbeliz,ehe«f
~j' ,.,t"

1,2-Dibromo-3-chlofqpropane
c'r/< •

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene



Page: Page 33 of 77
Order #: P0011098

Report Date: 12/19/00

, Client Proj Name: Vegetable Oil Study - Navy
Client Proj #: 737490.030000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0011098-11
Report Date: 19 Dec. 00

Sample Description

PES-MW8D/110800

Matrix

Water

Sampled DateUime

08 Nov. 00 16:20

Received'

13 Nov. 00

Analyte(s) Flag Result POL Units Method #

~ .... \ .. "

8260Bug/L
"u9!L ·,:·.. ,)·,·.:7:::..:'::,,· .•..

. ug/L

.~g/L

ugIL
ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/l.

ug/L

ug/L

ug/L

ugll

ug/L

ug/L

ug/L

ug/L

ugll

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

5.0
5.0
5.0
5.0
5.0

:/~G1~~:~:f
+S,O
$~O"

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
10

5.0
5.0.
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
97

< 5.0

('~:'~)
<5:0
2.6

< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 10

- < 5.0 ..
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0

-Volatiles-

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene ..

Dibromomethane ~'{!;,

DiChlorodiflUOrQJl}~~~.an~ ?~~~;:;\
Ethylbenzene "':';;;,{>;~,J\ ~j~;:,.

Isopropylbenzene'('%"iQ'"

m &p-Xylene

Methylene Chloride

Naphthalene

n~Butylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

'Suite 900
Denver, CO 80290

Page: Page 34 of 77
Order #: P0011098

Report Date: 12119/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490. 030000

Lab Sample #: P0011098-11
Report Date: 19 Dec. 00

Sample Description

PES-MW8D/110800

Matrix

Water

Sampled DateITime

08 Nov. 00 16:20

Received

13 Nov. 00

Analyte(s) Flag Result POL Units Method #

Volatiles

Toluene

trans-1,2~Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

J 1.9
<'5.0
< 5.0
720

< 5.0
< 5.0

5.0
5.0
5.0
50
,,~,q

,':-. 5~O'

ug/L ;;

~I ·ugf~· ~

'''''';~'j ug/l
1:-':~:ug/L

,ug/L
;~ ug/L

8260B

RiskAnalysis
Water

Ethane

Ethene

Methane

-.... ,;~ .

.~ ..

5.0
5.0
0.015

ng/L

ng/L

ug/L

AM18



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 35 of 77
Order #: P0011098

Report Date: 12119/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490. 030000

Lab Sample #: P0011098-12

Sample Description

PES-MW7S/110900

Analyte(s)

Matrix

Water

Flag Resl!!t

Sampled Dateffime

09 Nov. 00 8:05

PQL

Received

13 Nov. 00

Units Method #

WetChem
Water

Bromide

Nitrate-nitrite as N

Total Organic Carbon

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1 ,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene .

1,1-Dichloropropene

1,2,3-Trichlorobenzene ,"it
.~~

1,2,3-Trichloropropane ~,'tr'.
."-'" ~,

1,2,4-Trichlorotitiri~ene .;~
\~» ..~")~.;. t::

1,2,4-Trimethy1benz:erief4*. '
''i(r:.'~:~j

1,2-Dibromo-3-ehloropropane
,.~;:

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Trimethytbenzene

1,3-Dichlorobenzene

1,3-Dichlqropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

< 2.0

< 0.050

< 2.0

·<5.0

~;~l~}
100

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 20

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

,,:<t~3.~.

':l~~'g:Oh

'gto
-:-:::..

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

20

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

320.1

353.3

9060

8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 36 of 77
Order #: P0011098

Report Date: 12119/00

Client Proj Name: Vegetable Oil Study - Navy
Client Proj #: 737490.030000

Lab Sample #: P0011098-12
Report Date: 19 Dec. 00

Sample Description

PES-MW7S/110900

Analyte(s)

Matrix

Water

Flag Result

Sampled DatelTime

09 Nov. 00 8:05

PQl

Received

13 Nov. 00

Units Method #

Volatiles

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

,cis-1.3-Dichloropropene

Dibromomethane {;:.;;;

DichlorodifluoromethanJ ':~;:;.
~~ ""~\;'.".:;,:,; ~; .~:§;~;.

Eth Ib ~ ';~'::.~ I~;;',

y enzene "'-;, f;.. '~,~,
:.~_,. /7~

Isopropylbenzene '"

m & p-Xylene

Methylene Chloride

Naphthalene

n~Butylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

J 1.; 5.0 ug/L, 8260B

< 5.0 '5.0 iJg/L
··c·.·,..·•._

"

ug/L
1;.;

< 5.0 5.0

< 5.0 5.0
:,..~ -.: .ug/L

< 5.0 ,5:0 ug/L

< 5.0

"\~i~,
ug/L

6.4 ug/L

< 5.0 5.0 ug/L
':r~;: "

, <:'5:Q, 5':6 ug/L
t < 5.0'S' 5.0 ug/L

';..-",

"""23 .~;J 5.0 ug/L
''''~5:(l- 5.0 ug/L

28 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ugIL

<10 10 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5,.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L



Page: Page 37 of 77
Order #: P0011098

Report Date: 12/19/00

Client Proj Name: Vegetable Oil Study - Navy
Client Proj #: 737490.030000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0011098-12
Report Date: 19 Dec. 00

Sample Description

PES-MW7S/110900

Matrix

Water

Sampled DatefTime

09 Nov. 00 8:05

Received

13 Nov. 00

Analyte(s) Flag Result PQL Units Method #

AM18ng/L

ng/L

ug/L

I?j;,~~~.\.

ug/L ,~ 8260B

.~~{- '~~t '\~t;r:{"t'~
, ..- .....
";:ug/L

:Iig/L
ug/L

5.0

5.0

0.015

5.0

5.0

5.0

5.0

A(~>~'

1.7

< 5.0

< 5.0

150

< 5.0

< 5.0

J

Volatiles

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

RiskAnalysis
Water

Ethane

Ethene

Methane



Page: Page 38 of 77
Order #: P0011098

Report Date: 12/19/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490. 030000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0011.098-13

Sample Description

PES-MW7D/110900

Matrix

Water

Sampled Datemme

09 Nov. 00 9:20

Received

13 Nov. 00

Analyte(s) Flag Result PQl Units Method #

320.1

353.3

9060

8260Bug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/l

ug/l

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/l

ug/L

ug/L

ug/l

ug/L

uglL

ug/L

.;m~4­

c' mg/L 'l.,

"J!1g/L

.<.

2.0

0.050

2.0

'::':';r:,~, ';.:,

·\5.0'·~
;~:o

5.0

5.0

5.0
, 5.0

5.0

5.0

5.0

5.0

5.0

20

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

< 5.0

<5.0"'," .

< 2.0

3.0

< 2.0

< 5.0~'·\
:\i!?

,.; ::~ 5.0 .;~

:,":~,tb::,d::

20

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 20

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

<5.0

< 5.0

< 5.0

WetChem
Water

Bromide

Nitrate-nitrite as N

Total Organic Carbon

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene .<,f
:*":~

1,2,3-Trichloropro.pane i\'
1,2,4-Trichloro6~~~er:le t '.

. '~:~~;;~;1;.: ...~~,
1,2,4-Tnmethy1benz:ene(t, "

1,2-Dibromo-3-chlo~'oprop~ne
~.:!'. . .

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

, 1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 39 of 77
Order #: P0011098

Report Date: 12/19/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Lab Sample #: P0011098-13
Report Date: 19 Dec. 00

Sample Description

PES-MW7D/110900

Analyte(s)

Matrix

Water

Flag Result

Sampled DatefTime

09 Nov. 00 9:20

PQL

Received

13 Nov. 00

Units Method #

Volatiles

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene ,-;,"r:{-
J::'''~ :~.~\

Dibromomethane ~~~y(.. <.";""

DiChlorodifluor9Q}~~~i:n~1' . ")",;.
Ethylbenzene\,'"'t~,-.:,\ :-

\: -"~;i;.~'1:

Isopropylbenzene ':f1, ."%:,
'·:!t;:;ii'

m &p-Xylene /)'

Methylene Chloride

Naphthalene

ncButylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

] 1.6

< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
260

< 5.0
···~·5;'O.

~':;.,;.

< 5.0'~i.~

:. ¥:l~~b:' '~~

4.5

< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
<10

- <5.0-­
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0'
< 5.0
< 5.0
< 5.0

5.0
5.0
5.0
5.0
5;0

.::'."'"0\

'·''';<;'i~;. 5:2
<,;.100·

";':"

;5;0
s:.b
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
10

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

ug/L

"', .-';+~'.:;'~:}t '<i;~;,';::'.",~._;..i:i;,;.';:i/.

..~g/L
UlL" 9
ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ugIL
ugIL
uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

8260B



Page: Page 40 of 77
Order #: P0011098

Report Date: 12119/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0011098-13
Report Date: 19 Dec. 00

Sample Description

PES-MW7D/110900

Matrix

Water

Sampled DateITime

09 Nov. 00 9:20

Received

13 Nov. 00

Analyte(s) Flag Result PQl Units Method #

AM18

8260B

ng/L

ng/L

ug/L

ug/L

~'~;f::"~~t '!'i.":;;i{;~~kl,

<'~g/L

" "Jg/L

t.: ug/L

5.0
5.0
5.0

100 .

5.0
..: .".' ....,;.~.

5,0

'-".: ....
-;".

'''~ 640 ':,,-:
>1500":~i
';i~l&.;;'i": i."

J 1.5

< 5.0
< 5.0
980

< 5.0
< 5.0

Volatiles

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

RiskAnalysis
Water

Ethane

Ethene

Methane



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 41 of 77
Order #: P0011098

Report Date: 12119/00

Client Proi Nam Veqetable Oil Study - Navv
Client Proi 1 737490.030000

Lab Sample #: P0011098-14
Report Date: 19 Dec. 00

Sample Description

RINSEATE BLANK

Matrix

Water

Sampled DatelTime

09 Nov. 00 10:15

Received

13 Nov. 00

Analyte{s) Fla~ Result PQl Units Method #

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1 ,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dibromo-3-chloropropane

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropr~;~n
1,3.5-Trimethylbe;z,,,,

1,3-Dichlorobenzene~'i'!'

1,3-Dichloropropane

1A-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

< 5.0

< 5.0

<5.0

< 5.0

< 5.0

< 5.0

< 5.0

~~I~'~,
<'S:O
< 20

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

-<5.0 ",
< 5.0
< 5.0

< 5.0
< 5.0

< 5.0
< 5.0
< 5.0
< 5.0
< 5.0

5.0

5.0

5.0

5.0
- ,,', (5".'.'0'·~1",

/l:t~~:'

,:,!];::~::~\

·g!,O·'
5.0

5.0

5.0

20

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0
5.0

5.0
5.0

5.0

5.0

5.0

5.0

(f IL \I'.";:~:f~:':jfi
g"

u~/L
",~g/L

UILg

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L,

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 42 of 77
Order#: P0011098

Report Date: 12119/00

Client Proi Nam Veoetable Oil Study - Navv
Client Proi # 737490.030000

Lab Sample #: P0011098-14
Reoort Date: 19 Dec. 00

Sample Description
RINSEATE BLANK

Analyte(s)

Matrix

Water

Flaa Result

Sampled Dateaime

09 Nov. 00 10:15

PQL

Received
13 Nov. 00

Units Method #

Volatiles

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene

Dibromomethane

Dichlorodifluoromethane

Ethylbenzene

Isopropylbenzene

m & p-Xylene .

Methylene Chloride

Naphthalene cf;f,
,~ .

n-Butylbenzene ...."
.{~.

n-Propylbenzene' \,
?~:}~'"

o-Xylene ,"'- .

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

J

J

J

<5.0
2.2

<5.0
< 5.0
< 5.0
3.6

< 5.0
< 5.0

,cl:;gtjJ
< 5.0
<10
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
'<5.0

<5.0
< 5.0

< 5.0

< 5.0

1.1

< 5.0

< 5.0

12

< 5.0

5.0

5.0
5.0

5.0

5,0
····5.0·"

"~·T

;:~~,.'.
5':0
5.0
5.0

5.0
5.0

10

5.0

5.0

5.0

5.0

5.0

5.0
5.0

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

ug/L

.4:"uglr
:. ug/L

;~X~~~~
ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L
,ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver. CO 80290

Page: Page 43 of 77
Order#: P0011098

Report Date: 121f9/00
Client Proi Nam Veqetable Oil Study - Navv

Client Proi I 737490.030000

Lab Sample #: P0011098-14
Report Date: 19 Dec. 00

Sample Pescription
RINSEATE BLANK

Analyte(s)

Volatiles

Vinyl Chloride

Matrix
Water

Fla~ Result

< 5.0

Sampled DatelTime
09 Nov. 00 10:15

PQl

5.0

Received

13 Nov. 00

Units Method #

i;/to.>;:-,':;::.

U9/L;&i(:?~[g~,,~~~~ 8260B

?i
:,":.



Page: Page 44 of 77
Order #: P0011098

Report Date: 12119/00

Client Proi'Nam Veoetable Oil Studv - Navv
Client Proi I 737490.030000

Client Name: Parsons Engineering Science
Contact: Bruce Henry

Address: 1700 Broadwav
Suite. 900
Denver, CO 80290

Lab Sample #: POO11098-15

Sample Description

PES-MW5D/110900

Matrix

Water

Sampled Datemme

09 Nov. 00 13:00

Received

13 Nov. 00

Analyte(s) FlaQ Result PQL Units Method #

320:1

353.3

9060

8260Bug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

,:"m9/!..
"s;;;;'. m~iJL

':;/rng/L

'"

2.0

0.050
2.0

5.0
5.0

5.0
'5.0

5.0
5.0

5.0
5.0
5.0
5.0
5.0
20
5.0
5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

< 2.0

0.81

< 2.0

<5.0

(f~"
40

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

<20

< 5.0

< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0

Volatiles
Water,

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane 1"

1,2,4-TrichloroD~R~~ene ~ , ,
{,. ..:.~-'.:~~_ 't~

1,2,4-Trimethylberlz;efi~~~~;
~.. lie":;

1,2-Dibromo-3-chlorgpropane
~~...

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1.3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

WetChem
Water

Bromide

Nitrate-nitrite as N

Total Organic Carbon



Page: Page 45 of 77
Order #: P0011098

Report Date: 12119/00
Client Proi Nam VeQetable Oil Study - Navy

Client Proi 1 737490.030000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0011098-15
Report Date: 19 Dec. 00

Sample Description

PES-MW5D/110900

Matrix

Water

Sampled DatelTime

09 Nov. 00 13:00

Received

13 Nov. 00

8260B

Units Method #

,,(~i'~))~
'(~r~~:~~

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

uglL

ug/L

,ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

PQL

5.0

5.0

5.0

5.0 '

..~::;,p.§;Q
".,,..p< 5,0

c~~~'i~:5,'".
"50..c'·

ttr
5.0

5.0

5.0

5.0
. 5.0

5.0

5.0

5.0

5.0

10

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

J 1.4

< 5.0

< 5.0

<5.0

< 5.0

< 5.0

160

< 5.0

~\1~:;
. <''5'~0

6.9

< 5.0

< 5.0

< 5.0
-< 5.0

< 5.0

< 10

-< 5.0­

< 5.0

< 5.0

< 5.0

<5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

Fla~ ResultAnalyte(s)

Volatiles

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1.2-Dichloroethene

cis-1.3-Dichloropropene

Dibromomethane ;:<•. ~ .:....c

Dichlorodifluor9m.~~han~ "~[E~,
EthYlbenzene<_:';::~:i:'~;~ -,{"
Isopropylbenzene \ "
m &p-Xylene -:'::F

Methylene Chloride .

Naphthalene

n-Butylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver. CO 80290

Page: Page 46 of 77
Order #: P0011098

Report Date: 12119/00
Client Proi Nam VeQetable Oil Studv - Navv

Client Proi # 737490. 030000

Lab Sample #: P0011098-15
Reoort Date: 19 Dec. 00

Sample Description

PES-MW5D/119900

Analyte(s)

Volatiles

Toluene

trans-1.2~Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

Matrix Sampled Dateffime Recejved

Water 09 Nov. 00 13:00 13 Nov. 00

FlaQ Result PQL Units Method #

J 2.1 5.0 ug/L :, 8260B

'ug/!-
.. ~ .. ,;.-;:::..) ....

< 5.0 5.0

< 5.0 5.0 ug/L
.«

690 50 ug/L

< 5.0 5.0 lig/L

< 5.0 5;0 ug/L

RiskAnalysis
Water

Ethane

Ethene

Methane '..".

3600'

'\;POO
'13",

5.0

5.0

0.015

ng/L

ng/L

ug/L

AM18



Client Name: Parsons Engineering Science
Contact: Bruce Henry

Address: 1700 Broadway
Suite 900
Denver, CO 80290

Page: Page 47 of 77
Order #: P0011098

Report Date: 12119/00
Client Proi Nam VeQetable Oil Study - Navv

Client Proi # 737490. 030000

Lab Sample #: P0011098-16

Sample Description

PES-MW5S/110900

Matrix

Water

Sampled Dateaime

09 Nov. 00 11 :05

Received

13 Nov. 00

Analyte(s) Flaa Result PQl Units Method #

WetChem
Water

Bromide

Nitrate-nitrite as N

Total Organic Carbon

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene,

1,2,3-TrichloroprClpane,

1,2,4-Trichlorob~Rzene "

1,2,4-TrimethYlberi~~~e:-'
1,2-Dibromo-3-chlorbpropane

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1A-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

J

< 2.0

0.004

< 2.0

< 5.0
,.:-:;.5,0 .. ;:..J ....

i} < 5.0;.::, ,.
~.;~ < 5.0';
>!~2.

88

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 20

< 5.0

< 5.0
< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

2.0

0.050

2.0
".f,_

':".

'15·0
§:o..
5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

20

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

mgt!­
mg/L

:.mg/L

uglL

ug/L

ug/L

ug/L

uglL

uglL

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

uglL

.. ;.;-;.

320.1

353.3

9060

8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry

Address: 1700 Broadwav
Suite 900
Denver, CO 80290

Page: Page 48 of 77
Order #: P0011098

Report Date: 12/19/00
Client Proi Nam VeQetable Oil Studv - Navv

Client Proi # 737490.030000

Lab Sample #: P0011098-16
Report Date: 19 Dec. 00

Sample Description

PES-MW5S/110900

Matrix

Water

Sampled DateITime

09 Nov. 00 11 :05

Received

13 Nov. 00

Analyte(s)

Volatiles

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carb~m tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene

Dibromomethane

Dichlorodifluoromethane ...
,~ .. :

Ethylbenzene

Isopropylbenzene .

m & p-Xylene

Methylene Chloride

Naphthalene

n~Butylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

\;,".

J

Fla~ Result

1.4

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

8.2

< 5.0

':~:~:jt~
..~8,r
<'5:0

6.9

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

<10
._< 5.0 .

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

pal

5.0

5.0

5.0

5.0

"~;O,

~(;~,:i:K
'1'5,0.

&6'
5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

10

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

Units

ug/L .

'uglL
ug/L

.ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L .

ug/L

ug/L

ug/l

ug/L

ug/L

ug/L

Method #

8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Page: Page 49 of 77
Order#: P0011098

Report Date: 12119/00
Client Proi Nam Veoetable Oil Studv - Navv

Client Proi # 737490.030000

Lab Sample #: P0011098-16
Reoort Date: 19 Dec. 00

Sample Description
PES-MW5S/110900

Matrix
Water

Sampled DateITime
09 Nov. 00 11 :05

Received
13 Nov. 00

Analyte(s) Fla~ Result PQL Units Method #

Volatiles

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

J 1.3

<5.0

< 5.0

220

< 5.0

< 5.0

5.0

5.0

5.0

50

,.,~.Q.

5.0'
.- ....

uglV 8260B
'i,""'lIg/L ";3<,(;;~r':'}:it

ug'lL

'{'!JglL
'~g/L

ug/L

RiskAnalysis
Water

Ethane

Ethene

Methane

5100,.-.

7800>:

58

5.0

5.0

0.015

ng/L

ng/L

ug/L

AM18



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Page: Page 50 of 77
Order #: P0011098

Report Date: 12/19/00
Client Proi Nam VeQetable Oil Study - Navv .

Client Proi 1 737490.030000

Lab Sample #: P0011098-17

Sample Description Matrix Sampled DatefTime Received

PES-MW6S/110900 Water 09 Nov. 00 14:30 13 Nov. 00

Analyte(s) FlaQ Result PQL Units Method #

WetChem
,l:,

Water

Bromide < 2.0 2.0 .. cmg/L 320.1
Nitrate-nitrite as N

~ii.~

0.18 0.050 mg/L 353.3
Total Organic Carbon < 2.0 2.0 'imglL . 9060

";':,

Volatiles
Water

/, .'

1,1,1,2-Tetrachloroethane < 5.0 5.0 ug/L 8260B
1,1,1-Trichloroethane < 5·9 5.0 ug/L

1,1,2,2-Tetrachloroethane < 5.0-:,:::, 5.0 ug/L

1,1,2-Trichloroethane . < 5.0·~;:· 5.0 ug/L

1,1-Dichloroethane 28 . .. 5.0 ug/L

1,1-Dichloroethene 160 5.0 uglL

1,1-Dichloropropene < 5.0 5.0 ug/L

1,2,3-Trichlorobenzene. -. < 5.0 5.0 uglL

1,2,3-Trichloropr()pane. < 5.0 5.0 uglL

1,2,4-Trichlorob~nzene ;. < 5.0 5.0 ug/L

1,2,4-TrimethYlben~,~ri~::i:' <5.0 5.0 ug/L

1,2-Dibromo-3-chlorgpropane < 20 20 ug/L

1,2-Dibromoethane - <5.0 . 5.0 ugIL

1,2-Dichlorobenzene < 5.0 5.0 uglL

1;2-Dichloroethane < 5.0 5.0 ug/L

1,2-Dichloropropane < 5.0 5.0 ug/L

1,3,5-Trimethylbenzene < 5.0 5.0 ug/L

1,3-Dichlorobenzene < 5.0 5.0 ug/L

1,3-Dichloropropane <5.0 5.0 ug/L

1,4-Dichlorobenzene < 5.0 5.0 ug/L

2,2-Dichloropropane < 5.0 5.0 ug/L

2-ChlorotoJuene < 5.0 5.0 ug/L

4-Chlorotoluene < 5.0 5.0 ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Page: Page 51 of 77
Order #: P0011098

Report Date: 12/19/00
Client Proi Nam Veqetable Oil Study - Navv

Client Proi t 737490. 030000

Lab Sample #: P0011098-17
Report Date: 19 Dec. 00

Sample Description

PES-MW6Si110900

Anal~1e(s)

Volatiles

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromofonn

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene

Dibromomethane¥,,,

~~~:~:~~:~~rqnJ;:!B~~:t~~~i~;;;·
Isopropylbenzene" ·t.:,;.: ,,}

m & p-Xylene

Methylene Chloride

Naphthalene

n~Butylbenzene

n-Propylbenzene

o-Xylene

. p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

Matrix

Water

J

J

FlaQ

Sampled Daternme Received
09 Nov. 00 14:30 13 Nov. 00

Result PQL Units Method #

6.2 5.0 ug/L 8260B
< 5.0 5.0 .:,.:;ug/L

;:'
i~'< 5.0 5.0 :.~g/L

< 5.0 5.0 ',ug/L

< 5.0 5.0 .ug/L

< 5.0 5.0 ug/L

57 5.0 ug/L

< 5.0 5.0 ug/L
" ..

<5.0. 5.0 ug/L
(0,.

< 5.0 5.0 ug/L

.140 5.0 ug/L

<' 5:0 5.0 uglL

17 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/l

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 10 10 ug/L

l.2 .. -. 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

1.4 5.0 ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Page: Page 52 of 77
Order #: P0011098

Report Date: 12/19/00
Client Proi Nam VeQetable Oil Studv - Navv

Client Proi # 737490.030000

Lab Sample #: P0011098-17
Report Date: 19 Dec. 00

Sample Description ~ Sampled DateITime Received
PES-MW6S/110900 Water 09 Nov. 00 14:30 13 Nov. 00

Analyte(s) Fla~ Result PQL Units Method #

Volatiles

Toluene J 1.4 5.0 ug/L 8260B
trans-1,2-Dichloroethene < 5.0 5.0 '''ug(L

trans-1,3-Dichloropropene
.~'l· • ".

~gifl< 5.0 5.0 ,- '

Trichloroethene 1100 100 'ug/L
Trichlorofluoromethane < 5.0 5,0

"
J'9IL.. , .. ,'- " ~

Vinyl Chloride < 5.0 5,0' ug/L

RiskAnalysis
Water :J..•.

Ethane 1000 5.0 ng/L AM18

Ethene 2700 , 5.0 ng/L

Methane 58 0.015 ug/L

; '.
j."



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Page: Page 53 of 77
Order #: P0011098

Report Date: 12/19/00
Client Proi Nam Veqetable Oil Study - Navv

,Client Proi # 737490.030000

Lab Sample #: P0011098-18

Sample Description

PES-DP2I110900

Matrix

Water

Sampled Datemme

09 Nov. 00 18:00

Received

13 Nov. 00

Analyte(s) Flaa Result PQl Units Method #

WetChem
Water

Bromide

Nitrate-nitrite as N

Total Organic Carbon

Volatiles
Water

1;1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1 ,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane :'
cf:..," ::

1,2,4-Trichlorobenteme t
1,2,4-Trimethylbe~z~k~S);j,'"
1,2-DibromO-3-chIO~9propane
1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1',2-Dichlor6propane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

< 2.0 2.0 mg/L ,:",:., . 320.1.::.

0.14 0.050 1ll9/L 353.3

3.7 2.0 mg/L 9060

< 5.0 5.0 " ug/L 8260B

,~5.0 5:0 ug/L

:.- <5.0" .'- 5.0 ug/L......

"".:,< 5.0 5.0 ug/L
-.j-,.;

":29,. , 5.0 ug/L
.',

ug/L'·:-:v·, 160 5.0

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L
"..

ND < 5.0 5.0 ug/L

<5.0 5.0 ug/L

. < 5.0 5.0 ug/L

< 20 20 ug/L

<5.0 5.0 ug/L-
< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

<5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 54 of 77
Order #: P0011098

Report Date: 12/19/00
Client Proi Nam Veoetable Oil Study - Navv

Client Proi # 737490.030000

Lab Sample #: P0011098-18
Report Date: 19 Dec. 00

Sample Description

PES-DP2/110900

Analyte(s)

Matrix

Water

FlaQ Result

Sampled DatelTime

09 Nov. 00 18:00

PQL

Received

13 Nov. 00

Units Method #

Volatiles

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene

Dibromomethane

Dichlorodifluorgmiil,!h.a
:>,'''''il:

Ethylbenzene '\i"'"if
'::}-,

Isopropylbenzene 'ii" '
~~{""""fi;'

m & p-Xylene 2."

Methylene Chloride

Naphthalene

n-Butylbenzene

n-Propylbenzene

a-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

6.5
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
63

< 5.0

i~~~i:;t
18

< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 10

J -1:3

< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0

J 1.6

5.0
5.0
5.0
5.0

"'~::~~
:5.0
~?O'
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
10

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

r.
.~I"i~·Zi-~

ug/L f'r", 8260B
~"" .~,;~lt~~,

~#(jgO:-'~~'!!!i:t>~~"~,

'~:~~iif~~~~ ~~I~'1~l
'~i} /L.;,,,,g
ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L,

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Page: Page 55 of 77
Order#: P0011098

Report Date: 12119/00
Client Proi Nam VeQetable Oil Studv - Navv

Client Proi t 737490.030000

Lab Sample #: P0011098-18
Report Date: 19 Dec. 00

Sample Description

PES-DP21110900

Matrix

Water

Sampled DatelTime

09 Nov. 00 18:00
Received

13 Nov. 00

Analyte(s) Fla~ Result PQl Units Method #

J 1.6

< 5.0
< 5.0
1200

< 5.0
< 5.0

Volatiles

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

RiskAnalysis
Water

Ethane

Ethene

Methane

5.0
5.0
5.0
100

5,0

'!";~,~.:,·~,~ig;~
J,c, .,..

',,;::"H::\~';;i'i%;;~" \:'~¥':"

\E~~' ILr,;"" •..-'J;.v"'''i;",

ng/L

ng/L

ug/L

AM18



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Page: Page 56 of 77
Order #: P0011098

Report Date: 12/19/00
Client Proi Nam Veoetable Oil Studv - Navv

Client Proi I 737490.030000

Lab Sample #: P0011098-19

Sample Description
PES-DP1J110900

Analyte{s)

Matrix
Water

FlaQ Result

Sampled DatefTime
09 Nov. 00 7:00

PQL

Received
13 Nov. 00

Units Method #

WetChem
Water

Bromide

Total Organic Carbon
< 2.0

< 2.0

2.0

2.0

.... '.



Page: Page 57 of 77
Order #: P0011098

Report Date: 12119/00
Client Proi Nam VeQetable Oil Study - Navv

Client Proi t 737490. 030000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Demler, CO 80290

Lab Sample #: P0011098-20

Sample Description

PES-MW6D/110900

Matrix
Water

Sampled Datemme
09 Nov. 00 16:15

Received

13 Nov. 00

Analyte(s) FlaQ Result PQL Units Method #

320.1

353.3

9060

8260BuglL

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

2.0

0.050

2.0

< 2.0

0.70

<2.0

<50"~J:),
< 5 0 ''''~';~~C;)<:j;:c?'o, '5)0:/' ,

(~i£~' I~
515.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< ~.O 5.0

< 20 20

< 5.0 5.0

<.- 5.0 5.0

< 5.0 5.0 .

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

<5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-DichloropropEme .' ¢-'
. d~..,~r:tc..

1,2,3-Trichlorobenzenef;i:'l"~~,

1,2,3-Trichloropropane :fiYf, 1Er"
~ n*~" l:-~ -~l\ .. 1

1,2,4-Trichloro5eDZ:~ne ~. ,;j.T¥
, . ~ '\;!!".. 'P,
1,2,4-TnmethylbenzeneMi.

, ';''';i
1,2-Dibromo-3-ehlorqpropane
1,2-Dibromoethane.>"
1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1A-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

WetChem
Water

Bromide

Nitrate-nitrite as N

Total Organic Carbon



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadw~y

Suite 900
Denver; CO 80290

Page: Page 58 of 77
Order #: P0011098

Report Date: 12/19/00
Client Proi Nam VeQetable Oil Study - Navv

Client Proi # 737490.030000

Lab Sample #: P0011098-20
Report Date: 19 Dec. 00

Sample Description
PES-MW6D/110900

Mimix
Water

Sampled DateITime

09 Nov. 00 16:15

Received

13 Nov. 00

Analyte(s) Fla!=l Result POL Units Method #

Volatiles

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene ,.'

Dibromomethane {i;~,
j' '.

Dichlorodif1uoromethane~\j;!.,

Ethylbenzene ';'C\~"tfc~~';b:1·'1t>(,·
Isopropylbenzene \,.~;.,

m & p-Xylene ,,:~/~'

Methylene Chloride

Naphthalene

n~Butylbenzene

~-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

< 5.0

< 5.0

< 5.0
< 5.0 '

< 5.0

< 5.0

17
< 5.0

!~i?:':~~
4.6

< 5.0

<5.0

< 5.0

< 5.0

< 5.0

< 10
<5.0 "

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

5.0

5.0

5.0

5.0

5,0

",!i~~~:
:'5.0

,~:b"

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

10

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

ug/L
<"ug(!- 'ii\:'i'\"~!Lm~;i!;,

·.t' '~,.,;

ug'1L
)~"g/L

Ii /L"g ,
ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Page: Page 59 of 77
Order #: P0011098

Report Date: 12119/00
Client Proi Nam VeQetable Oil Study - Navv

Client Proi # 737490.030000

Lab Sample #: P0011098-20
Reoort Date: 19 Dec. 00

Sample Description
PES-MW6D/110900

Analyte(s)

Volatiles

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

RiskAnalysis
Water

Ethane

Ethene

Methane

Matrix
Water

FlaQ Result

J 1.9

< 5.0

< 5.0

200

< 5.0

< 5.0

Sampled Dateaime
09 Nov. 00 16:15

PQl

5.0

5.0

5.0

50

5:0

'~\5f~ '~,
,~~.j:-:'

~~l~~··:;t:6!" ,
t:i""

5.0

5.0

0.015

Received
13 Nov. 00

Units Method #

nglL AM18

nglL

ug/L



Page: Page 60 of 77
Order #: P0011098

Report Date: 12119/00
Client Proi Nam Veqetable Oil Study - Navv

Client Proi 1 737490.030000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Lab Sample #: . P0011 098-21

Sample Description

PES-MW4S/110900

Matrix

Water

Sampled DatefTime

09 Nov. 00 17:50

Received

13 Nov. 00

Analyte(s) FlaQ Result PQL Units Method #

320.1

353.3

9060

8260BuglL

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

uglL

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

2.0

0.050

2.0

< 5.0

< 2.0

0.066

< 2.0

r'i'i-,
<:.'~"'.:'.'.c.. ,;.

):rAj8.;.j?i.!~'.··.·":<1~:.~.W~!: J\

,~~~~, n
120 5.0

< 5.0 5.0

< 5.0 5.0

ND < 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 20 20

< 5.0 5.0

" < 5.0 5.0

.< 5.0 5.0··

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

Volatiles
Water

WetChem
Water

Bromide

Nitrate-nitrite as N

Total Organic Carbon

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene .,.';::';f~;.

1,2,3-Trichlorobenzene>;~;{ «.)

1,2,3-Trichloroprqpane \f~ \j(.·~.'.t.~.·,'4'>

'1,2,~TriChloroD~~2~Q,~ ~.. .
'-'J,'. -(w.';:<;j:;:'

1,2,4-Trimethylberi~enet;il

1,2-Dibromo-3-chl~?~pr~~ane
1,2-Dibromoethane

. 1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1A-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 61 of 77
Order #: P0011098

Report Date: 12119/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Lab Sample #: P0011098-21
Report Date: 19 Dec. 00

Sample Description

PES-MW4S/110900

Analyte(s)

Matrix

Water

Flag Result

Sampled Datemme

09 Nov. 00 17:50

PQl

Received

13 Nov. 00

Units Method #

Volatiles

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene

Dibromomethane

DichlorodifluorQJ~~~,an~~
Ethylbenzene '1; "'''J<'!,. H

~~ .~;j;~;~~

Isopropylbenzene'\ '"'i'{iR

m & p-Xylene:W'"
Methylene Chloride

Naphthalene

n-Butylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

5.1 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

~7:': :\,!;;fi;7;i~';"'f'3;:'.~':.i~)
~~~~, I~

13 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 10 10

J - ,J.3:, 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

J 1.0 5.0

",!~;au4\>
ugll j/ , 8260B

,~~!\,;,
".,.~, Il
)I.g
ug/L

ug/L

ugll

ug/L

ug/L

ugll

ug/L

ug/L

ug/L

ug/l

ug/L

ug/L '

ugll

ug/L

ug/L

ug/L

ugll

uglL

ugll

ug/L

ug/L

ug/L

ugll

ugll



Client Name: Parsons Engineering Science
Contact Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 62 of 77
Order #: P0011098

Report Date: 12/19/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490. 030000

Lab Sample #: P0011098-21
Report Date: 19 Dec. 00

Sample Description

PES-MW4S/110900

Matrix

Water

Sampled DateITime

09 Nov. 00 17:50

Received

13 Nov. 00

Analyte(s)

Volatiles

Toluene

trans-1.2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

RiskAnalysis
Water

Ethane

Ethene

Methane

Flag Result

J 2.0

< 5.0

< 5.0

1000

< 5.0

< 5.0

PQL

5.0

5.0

5.0

100

·q~;~.,.;:,...:.:l,"
,~~;, ~..

·~.:~~"d:c,~r
5.0

5.0

0.015

Units

ng/L

ng/L

ug/L

Method #

8260B

AM18



Page: Page 63 of 77
Order #: P0011098

Report Date: 12119/00

Client Proj Name: Vegetable Oil Study - Navy
Client Proj #: 737490. 030000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0011098-22

Sample Description

PES-MW4D/111000

Matrix

Water

Sampled DateITime

10 Nov. 00 10:55

Received

13 Nov. 00

Analyte(s) Flag Result PQl Units Method #

320.1

353.3

9060

8260Bug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

uglL

ugiL

ug/L

ug/L

uglL

ugiL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

.,::.
f~~I';"I:,J;;\

d~;¥~~'=~)
,.,i·'·-

2.0

0.050

2.0

< 5.0

< 2.0

0.47

< 2.0

~.J~1):~.
.~ .., ....;1:-

4'!(~,J
,~'<::~~&~~~~'.f"~ ~'"'i~if,;rT~L, 5~0

-;"'- ;iJ,~. < 5 0 ",.•, 5 0
.,:~''';'''',:::;".,.... . '" .

J1.~~":~~(,~~~~.<i ~:~
~\ ~',,;;;.<, < 5.0 5.0

~~~&i'~'G) ~:~ : ::~ ::~
< 5.0 5.0

< 5.0 5.0

<20 20

< 5.0 5.0

< 5.0 5.0

< 5.0 5;0 .

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene .

1,2,3-Trichloropropane .

1,2,4-TrichloroD~1r~e,Re .~
'1~, \·-'llii;"'. ,'\

1,2,4-Trimethylben~~nE\'%

1,2-Dibromo-3-chlorgpropane .

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1A-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

WetChem
Water

Bromide

Nitrate-nitrite as N

Total Organic Carbon



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 64 of 77
Order #: P0011098

Report Date: 12119/00
Client Proj Name: Vegetable Oil Study - Navy

. Client Proj #: 737490.030000

Lab Sample #: P0011098-22
Report Date: 19 Dec. 00

Sample Description

PES-MW4D/111000

Analyte(s)

Volatiles

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

.Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene

~:=::;:an~\"""
Isopropylbenzerie

m & p-Xylene

Methylene Chloride

Naphthalene

n~Butylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

Matrix

Water

Flag Result

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

9.1

< 5.0

i::.~·····:··~:d~~~~
.:.1';':,18 :;,~

; ·j~'5.6j

3.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

<10
'- < 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

<5.0

< 5.0

Sampled Datemme

10 Nov. 00 10:55

PQL

5.0

5.0

5.0

5.0

·,\;1
\5,0 .. ,'
~g~o~~

5.0

5.0

5.0

. 5.0

5.0

5.0

5.0

5.0

5.0

10

5.0
. 5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

Received

13 Nov. 00

Units Method #

,.-~'f:"y:::,:~~t;.,.
ug/L::: 'f, 8260B

.£:/l'ugfL ;i(~:'#f.}~~~E~\
~~ iJ

ug/L '\..iV'
'\<~~[9/L iJ;~l'

),Jg1L
uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry

Address: 1700 Broadway
Suite 900
Denver, CO 80290

Page: Page 65 of 77
Order#: P0011098

Report Date: 12/19/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Lab Sample #: P0011098-22
Report Date: 19 Dec. 00

Sample Description

PES-MW4D/111000

Analyte(s)

Millr:ix
Water

Flag Result

Sampled Dateaime

10 Nov. 00 10:55

POL.

Received

13 Nov. 00

Units Method #

Volatiles

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

RiskAnalysis
Water

Ethane

Ethene

Methane

.;.

J 1.5

< 5.0

< 5.0

140

< 5.0

< 5.0

5.0

5.0

0.015

,.,.,,-~,'.:::;.'g~.

ug/L f":;' 8260B

~<t';"u~~b ;~~;~,t~::~i.5:.:\
,it;' ug/L

'\t~g/L
"n /L..,. 9
ug/L

ng/L AM18

nglL

ug/L



•
Page: Page 66 of 77 "

Order #: P0011098
Report Date: 12/19/00

Client Proj Name: Vegetable Oil Study - Navy
Client Prcj #: 737490.030000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0011098-23

Sample Description

PES-DP3/111000
~

Water

Sampled Datemme

10 Nov. 00 8:00

Received

13 Nov. 00

Analyte{s) Flag Result PQL Units Mathod #

320.1

353.3

9060

8260Bug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

uglL

ug/L

ug/L

ug/L

uglL

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

2.0

0.050

2.0

f'·'

\;.Y·f~~1~ ;.,.

·;twg~d"

g;O""
~".:

5.0

5.0
5.0

5.0
5.0
5.0
5.0

5.0
5.0
20

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

5.0
5.0
5.0

< 2.0

0.15

< 2.0

< 5.0

J:';T~.:~~g,
i:; < 5.0rf~

~~;~J
34

< 5.0

< 5.0

ND < 5.0
< 5.0

< 5.0

<20

- <:5.0."
< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

"<: 5.0

< 5.0

< 5.0

< 5.0

r.
J1~:;~~';';~;:-~'\~t:~

~)

WetChem
Water

Bromide

Nitrate-nitrite as N

Total Organic Carbon

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane '
• "~f,'>,;7"," ~" " '.

1,2,4-Tnchlorol)e!lz~}1e~" "'€? "..
t ."r'l'~... ~:. ·~¥t.rtM~

1,2,4-Trimethylbeii:zene!i;.?A ",~'i>"
,~,~ ~.~*

1,2-Dibromo-3-chloropropane
dr.

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene



Page: Page 67 of 77
Order #: POO11098

Report Date: 12119/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490. 030000 •
Client Name: Parsons Engineering Science

Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0011098-23
Report Date: 19 Dec. 00

Sample Description

PES-DP3/111000
Mill!:ix
Water

Sampled DateITime

10 Nov. 00 8:00

Received

13 Nov. 00

Analyte(s) Flag Result PQl Units Method #

"~~'-
ug/L l "I; 8260B

'~~~~~~~]
J.iglL

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

uglL

uglL

ug/L

uglL

ug/L

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5,0

:~: (~i~;i~~··)t
,,_ ...,...,....:. (r~" \-J ~.~

2.8 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 ·5.0

. < 5.0 5.0

< 10 10

- <5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

Volatiles

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

~:~~~;~~~~~:r:ethene &"c7;!2t
. 1 3 D'chl ~-9 vi,) ;

E~:;:=::t;\~,'~~~~~j
Ethylbenzene "i;'''''2:f.:;~\'f~:~~t':~}'';
Isopropylbenzene '~i

m & p-Xylene

Methylene Chloride

Naphthalene

n~Butylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 68 of 77
Order #: P0011098

Report Date: 12/19/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Lab Sample #: P0011098-23
Report Date: 19 Dec. 00

Sample Description
PES-DP3/111000

Analyte(s)

Milldx
Water

Flag Result

Sampled Daternme
10 Nov. 00 8:00

PQL

Received
13 Nov. 00

Units Method #

Volatiles

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

RiskAnalysis
Water

Ethane

Ethene

Methane

J 1.3

< 5.0

< 5.0

120

< 5.0

< 5.0

5.0

5.0

5.0

5.0

5.0

/,;i~
·;5:-'~~~

'\i:;p.;~f:}<;:k.

5.0

5.0

0.015

.t':''-';·\~'I
ug/L 4:. .'- 82608

... ~!11'1*-""~~~

"~i~~"~:"'::~
':;~g/L

ug/L

ng/L AM18

ng/L

ug/L



Page: Page 69 of 77
Order #: P0011098

Report Date: 12119/00

Client Proj Name: Vegetable Oil Study - Navy
Client Proj #: 737490.030000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0011098-24
Report Date: 19 Dec. 00

Sample Description

FIELD BLANK 1

Matrix
Water

Sampled DateITime

10 Nov. 00 12:50
Received

13 Nov. 00

Analyte(s) Flag Result PQl Units Method #

8260B

':".

fi~:';':c~~~~;.

: ::~ ::~ ~_. "~~;;fi~.i;C·_;~/r~L' \i~::)
< 5.0 5.0 .r 1

0
1?',i"" '~~~g .

: ~:~ ~;t~,,;~~g~~;"d:£~'~.;_I_.~.~_.~.:.i.~>). '~u~~:glll~L
: ::~ ';".<ij;":,(:,:t:d,·;;'1.'~1t~:\,}' • ugiL

/;:'-<~5t~,*>~i .,5.0 ug/L
(;~ < 5.0·i~'[ 5.0 uglL

j:%i~i.:;~)~ ::~ ~~;~
20 uglL

-5.0 uglL

5.0 ug/L

5.0 ug/L

5.0 ug/L

5.0 ug/L
5.0 ug/L .

5.0 ug/L

5.0 ug/L

5.0 uglL

5.0 uglL

5.0 ug/L

5.0 uglL

5.0 uglL

5.0 ug/L

5.0 ug/L

5.0 uglL

< 20

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

-<; 5.0 _

< 5.0

< 5.0

< 5.0

<5.0

< 5.0

< 5.0

<5,0

J 1.1

< 5.0

Volatiles
Water

1,1.1.2-Tetrachloroethane

1.1,1-Trichloroethane

1.1.2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1.2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dibromo-3-chloropropane

1,2-Dibromoethane

1,2-Dichlorobenzene rt~tf
1,2-Dichloroethane

.:J.~'f:-;~.1.~. ...

1,2-DiChloroProP~'~g({'%h-~\
1,3,5-Trimethylbenzene~*~

r:;"-.l\.
1,3-DichlorobenzenEF

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 70 of 77
Order #: P0011098

Report Date: 12/19/00

Client Proj Name: Vegetable Oil Study - Navy
Client Proj #: 737490. 030000

Lab Sample #: P0011098-24
Report Date: 19 Dec. 00

Sample Description

FIELD BLANK 1

Matrix

, Water

Sampled DatefTime
10 Nov. 00 12:50

Received

13 Nov. 00

Analyte(s) Flag Result PQl Units Method #

Volatiles

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene

Dibromomethane

Dichlorodifluoromethane

Ethylbenzene

Isopropylbenzene

m & p-Xylene

Methylene Chloride

Naphthalene

n-Butylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene,

tert-Butylbenzene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

J

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0
9.6 '~5:(ie

: ~:~ \~~:~" 1:
'f\;:g,:"!!;~if,1:;;}7:!;';!h I~

< 5.0 5.0

< 10 10

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

-. <5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

1.2 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

ug/L
...,,<''''Ug/L '!;\\;;;:~E¥ig;;.'i;,·

.A~~t,.,.~~tl
,'.c\Jg/L

-,f,:~...

ij',/L,....g
ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 71 of 77
Order #: P0011098

Report Date: 12119/00

Client Proj Name: Vegetable Oil Study - Navy
Client Proj #: 737490. 030000

Lab Sample #: P0011098-24
Report Date: 19 Dec. 00

Sample Description

FIELD BLANK 1

Matrix

Water

Sampled Dateaime

10 Nov. 00 12:50
Received
13 Nov. 00

Analyte(s) Flag Result PQL Units Method #

Volatiles

Vinyl Chloride



Page: Page 72 of 77
Order #: P0011098

Report Date: 12119/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490. 030000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0011098-25

Sample Description

PES-MW2D/111000

Matrix
Water

Sampled DatefTime

10 Nov. 00 13:45

Received

13 Nov. 00

Analyte(s) Flag Result PQl Units Method #

320.1

353.3

9060

8260Bug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

uglL

ug/L

2.0

0.050

2.0

< 5.0

< 2.0

0.077

< 2.0

'''''''''''''L'~i':'~\'~:);.,':::,.§,:;Q

~~;~":) I~
'.">,.,:""".'.;;. 150 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 20 20

,< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 .5.0

< 5.0 5.0

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene"r((

1,2,3-Trichloropropane It'
1,2,4-TriChloro6'ifiz¢l}e;~ \' ,

. -~.\ ":~~~I:tl·. >O~: '~:t;..,.....'

1,2,4-Trimethylbenzen~i:~ 1)\1'"
",,:.'t.:~;i.

1,2-Dibromo-3-chlol"gpropane
1,2-Dibromoethane -','- '

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1A-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

WetChem
Water

Bromide

Nitrate-nitrite as N

Total Organic Carbon



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 73 of 77
Order #: P0011098

Report Date: 12119/00

Client Proj Name: Vegetable Oil Study - Navy
Client Proj #: 737490.030000

lab Sample #: P0011098-25
Report Date: 19 Dec. 00

Sample Description

PES-MW2D/111000

Analyte(s)

Matrix

Water

Flag Result

Sampled DatelTime

10 Nov. 00 13:45

PQl

Received

13 Nov. 00

Units Method #

Volatiles

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

. Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene .
•.:t!-(

Dibromomethane~~J.
1.'~;;"~'

Dichlorodifluoro . than~
Ethylbenzene .,,~, .. ~;

Isopropylbenzene'-i, ·:tt~
;:$!..~;'l'

m & p-Xylene ~-~

Methylene Chloride

Naphthalene

n~Butylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

J 1.7

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

8.3

< 5.0

~;~:::'~~
8.8

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 10

- < 5.0-·

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

5.0

5.0

5.0

5.0

5,0
:5:a",
5{6 ~.. . ~.::

"c~R:",.F·"
5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

10

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

'f:-<:!:;~{'
ug/l f ."':.~ 8260B

~~tja~~'
ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ugfL

ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 74 of 77
Order #: P0011098

Report Date: 12/19/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Lab Sample #: P0011098-25
Report Date: 19 Dec. 00

Sample Description

PES-MW2D/111000

Matrix

Water

Sampled DatefTime

10 Nov. 00 13:45

Received

13 Nov. 00

Analyte(s)

Volatiles

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

RiskAnalysis
Water

Ethane

Ethene

Methane

Flag Result PQl

5.0

5.0

0.015

Units

ng/L

ng/L

ug/L

Method #

AM18



Page: Page 75 of 77
Order #: P0011098

Report Date: 12119/00

Client Proj Name: Vegetable Oil Study - Navy
Client Proj #: 737490.030000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0011098-26

SamRle Description
PES-MW2S/111000

Matrix
Water

Sampled DatefTime
10 Nov. 00 12:30

Received
13 Nov. 00

Analyte(s) Flag Result PQL Units Method #

320.1

353.3

9060

8260Bug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

"1§f/t~.,.
.t. ''':<

A:i~{~{d~ \~,.
','5';0'

"s.o
5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

20

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

< 2.0 2.0

0.20 0.050

24 2.0 .;:-,

< 5.0 ,"

WetChem
Water

Bromide

Nitrate-nitrite as N

Total Organic Carbon

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane <.5 0

::::~::~;;::hane 4;~ti (~l:)
~:~~~::::~:;:::~e ._,,; (~', 'f~ ::00

"j!"&~,,;~, J~.t ~. fj~:P:J3

1,2,3-Trichlorobenzene :11:.l;::" :;;~~,';~1jji:~;'''''?f.'P-ii ND < 5.0
1,2,3-Trichloropr,gpane l·~~t.\ \'~~~\~f- ~- < 5.0

1,2,4-TrichloroD~]~..$n.e ~'~7[/;"''''i''' < 5.0
'1.;.;. ....%~,;~ .. -'!;~ ,_>;l./);;.:

1,2,4-Trimethylben?:eri~~¥t <i<i'- ' < 5.0
~~. '\:-J.

1,2-Dibromo-3-ehloropropane < 20
.;:::.'

1,2-Dibromoethane' < 5.0

1,2-Dichlorobenzene < 5.0

1,2-Dichloroethane < 5.0

1,2-Dichloropropane < 5.0

1,3,5-Trimethylbenzene < 5.0

1,3-Dichlorobenzene < 5.0

1,3-Dichloropropane < 5.0

1,4-Dichlorobenzene < 5.0

2,2-Dichloropropane < 5.0

2-Chlorotoluene < 5.0

4-Chlorotoluene < 5.0



Client Name: Parsons Engineering Science
Contact: Bruce Henry

Address: 1700 Broadway
Suite 900
Denver, CO 80290

Page: Page 76 of 77
Order #: P0011098

Report Date: 12/19/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490. 030000

Lab Sample #: P0011098-26
Report Date: 19 Dec. 00

Sample Description

PES-MW2S/111000

Matrix

Water

Sampled DatefTime

10 Nov. 00 12:30

Received

13 Nov. 00

Analyte(s) Flag Result PQL Units Method #

Volatiles

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1.2-Dichloroethene

cis-1,3-Dichloropropene

~E=:;;$ an~'~,
Isopropylbenzene

m & p-Xylene

Methylene Chloride

Naphthalene

n-Butylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

J

J

J

5.0

< 5.0

< 5.0

< 5.0

< 5.0

<5.0

100

<5.0

'qg~,
14

< 5.0

< 5.0

<5.0

< 5.0

< 5.0

< 10

1:1

< 5.0

< 5.0

< 5.0

<5.0

< 5.0

< 5.0

< 5.0

< 5.0

1.0

5.0

5.0

5.0

5.0

5,0

";~',
g~!6"

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

10

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

.t,~~;c;i?.J;_
ug/Lfo'. 8260B

"J";(",;~~,
......- "0

',:;'i~g/L

'~~99fl
ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ugfl

ugfl

ugfl

.ug/L

ug/L

ug/L

ugfl



Page: Page 77 of 77
Order#: P0011098

Report Date: 12119/00

Client Proj Name: Vegetable Oil Study - Navy
Client Proj #: 737490.030000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver. CO 80290

Lab Sample #: P0011098-26
Report Date: 19 Dec. 00

Sample Description

PES-MW2S/111000

Matrix

Water

Sampled DatefTime

10 Nov. 00 12:30

Received

13 Nov. 00

Analyte(s) Flag Result PQL Units Method #

AM18

...t.";

ng/L

ng/L

ug/L

5.0

5.0

0.015

< 5.0

< 5.0

< 5.0

1000

< 5.0

<5.0

5.0

5.0

5.0

50

5,0

5':6'~
.)~~.\.

\'z;~i:«f:~,;t~~~!_ ·{:1~::.,,·"·i"·.-
l";;6~~~~it
f"-, 1700 ~;,:

'Z~h§."",)¥.

Volatiles

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

RiskAnalysis
Water

Ethane

Ethene

Methane



MICROSEEPS:::;::-
.: .: .: ;, ; .; : .; .: .; .: .: .; .; .: .: .: .: .: .: .; .: .; .; .: .: .: .: .: .: .: .: .: .: .: .: .: .: .: .: ;, :. .:..;-...•
::::::::::::::;::::::::::::::::::::::::::;\~ ..:::::.:.::::.:::..:::..:::::.::::::.:.:::~-

Client Name: ParSons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Denver, CO 80290

Page: Page 1 of 34
Order #: P0011113

Report Date: 12127/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

POO11113-08

POO11113-09

POO11113-10

POO11113-11

Lab Sample # Client Sample 10
POO11113-01 PES-MW3S/111ooo

POO11113-02 PES-MW3D/111ooo

POO11113-03 PES-INJ2D/111100

POO11113-04 PES~INJ2D/111100

POO11113-05 PES-INJ3S/111100

POO11113-06 PES-INJ3S/1111oo MS

POO11113-07 PES-INJ3S/1111oo
MSD

PES-INJ2S/1111oo

PES-DP4I1111oo

FiELD BLANK 2

PES-INJ3D/1111oo

Sample Identification

Approved By:

220 William Pitt Way, Pittsburgh, PA 15238 - Phone (412) 826-5245, Fax (412) 826-3433



Page: Page 2 of 34
Order #: P0011113

Report Date: 12127/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: POO11113-01

Sample Description

PES-MW3S/111000

Matrix

Water

Sampled DatefTime

10 Nov. 00 16:35
Received

14 Nov. 00

Analyte(s) Flag Result PQl Units Method #

320.1

353.3

9060

8260Bug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

2.0

0.050

2.0

< 2.0

< 0.050

<2.0

150

< 5.0

1.0

< 5.0

< 5.0

<5.0
< 20
< 5.0

< 5.0

< 5.0
< 5.0
< 5.0

< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0

< 5.0 '>;"0;'ii~;;:~<i";·,'.;it'55t.;;0:,J
.,:0::.,5.0 '0

(~~~:) H
5.0

5.0

5.0

5.0

5.0

5.0

20

5.0
5.0
5.0

5.0

5.0
5.0

5.0
5.0

5.0

5.0

5.0

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene ,;:t:.tfj;-.

1,2,3-TriChlorobenzene~1l.;_:t.
1,2,3-TrichloroprQpane ~ ~

oi'$~", ~ .~~~. ,-,
1,2,4-Trichlorooenzene ;~ }i,fr:~

1,2,4-TrimethYlbe~~~~~gy~ • .!{:~
~~ ''1.'-:;''

1,2-Dibromo-3-chloropropane
r;.",+J

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane :1

1A-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

WetChem
Water

Bromide

Nitrate-nitrite as N

Total Organic Carbon



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 3 of 34
Order #: P0011113

Report Date: 12127100
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490. 030000

Lab Sample #: P0011113-01
Report Date: 28 Dec. 00

Sample Description
PES-MW3S/111000

Analyte(s)

Matrix
Water

Flag Result

Sampled DatefTime
10 Nov. 00 16:35

PQl

Received
14 Nov. 00

Units Method #

Volatiles

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1 ,3-Dichloropropene
..:..~,'..~

Dibromomethanei~":~;'; ..
Dichlorodifluoromethane; o";~;

"'···i~~:.~~~~~_;-,;,. t,. '\fih.,
Ethylbenzene '>. '}",.",. '.' c">.,

~;;. -"':':.;::~~~_:"~!,. ~ ~y!:.:z'

Isopropylbenzene -:, '0".;'

m & p-Xylene ;?"
Methylene Chloride

Naphthalene

n-Butylbeniene

n-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

J 3.2 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 ..)?~.Q;;
< 5.0 . j: 5.0 .

J ~':.O'}~~~~~\ ...

\;;}f~'iOV;; ,.~';,;:':~~:!i.'. :I
< 5.0 5.0

12 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 10 10

J1.8 5.0

< 5.0 5.0

J 1.1 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

~:~:!'••~[~.-

ug/Ll' 8260B

..,.." .•:::.... ':.uu,9
g
"'lLk~:~3,~~J;~;~~

.~,~>,;.: ..• ~." .

'\'ug/L

.Jg/L
ug/l
ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 4 of 34
Order#: P0011113

Report Date: 12127/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Lab Sample #: P0011113-01
Report Date: 28 Dec. 00

Sample Description
PES-MW3S/111000

Matrix

Water

Sampled Daterrime

10 Nov. 00 16:35
Received
14 Nov. 00

Analyte(s) Flag Result PQL Units Method #

Volatiles

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

RiskAnalysis
Water

Ethane

Ethene

Methane

J 1.3

< 5.0

< 5.0

350

< 5.0

< 5.0

5.0

5.0

5.0

100
.!);Q,

S~'~~~>,·.~",;;if ~~
~)i~

"·~1;;:<·'·
5.0

5.0

0.015

J:.~J!--:-~":~
ug/L { .,. 8260B

,,\';!h~:'
:~~gjL
ug/L

nglL AM18

ng/L

ug/L



Page: Page 5 of 34
Order #: P0011113

Report Date: 12/27/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Client Name: Parsons Enginee~ing Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0011113-02

Sample Description

PES-MW3D/111000
~

Water

Sampled DatefTime

10 Nov. 00 17:50

Received

14 Nov. 00

Analyte(s) Flag Result PQL Units Method #

8260Bug/L

ug/L

ug/L'

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

~:.. .:.~~:::::~\.;.:.

"'mq~jL;i~¥~g;;:"n~S\ 320.1

mg1L . J/ 353.3

"'~';~g/L 9060

2.0

0.050

2.0

~-::;~f!:i·;~\.

:t':J~~,:j<}~t;:.
';;5.0
'~;:O{'

...-::....

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

20

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

< 2.0

1.8

< 2.0

64

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 20

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

<5.0

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene ..,:(
~j:t~~

1,2,3-Trichloroprqpane fsk,.
•. ~"'" ~. -~f;"'-

1 2 4-Trichlorob~hzene f'·r!.;;,
, I ;,::. -~';:t::\•. __ t{f ~~-<

1,2,4-Trimethylbenz;eri~~¥~ j{p..;J'

1,2-Dibromo-3-chlo~6prop~me
.::;" .

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2~Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1A-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

WetChem
Water

Bromide

Nitrate-nitrite as N

Total Organic Carbon



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 6 of 34
Order #: P0011113

Report Date: 12/27100
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Lab Sample #: POO11113-02
Report Date: 28 Dec. 00

Sample Description

PES-MW3D/111000

Analyte(s)

Matrix

Water

Flag Result

Sampled DatefTime

10 Nov. 00 17:50

PQl

Received

14 Nev. 00

Ur.:ts .Method #

Volatiles

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis~1.2-Dichloroethene

.cis-1,3-Dichloropropene

Dibromomethane

DichlorodifluoromethanJ~
~r-'''iitt~-~:;,:_., ~

Ethylbenzene\ '<;;C,.., ~.
'1:\ .~;:.~.~~

Isopropylbenzene \'). "'i~,,;

m & p-Xylene ;jj,1.'

Methylene Chloride

Naphthalene

n-Butylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

J 1.5

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

60

< 5.0

e.,,::j::~i~~,
:,'68 ,;0'::
'~~~':5:(r

9.9

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

<10

-< 5.0 .

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

5.0

. 5.0

5.0

5.0

5,0

""~¥~"
'·5,0/.

Ie,g;.""
5".0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

10

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

:;!1',ii:'i:&~S,

ug/L(f..' 8260B

:+f.;:~.:::"·~.··gg·'.~t :Ptj;lJ%%i~~1?,
;: ___ \S:~~~~""11;:f
";;:;'~g/L

.:JglL
ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L
ug/l

ug/L

uglL

ug/L
ug/L

ug/L

uglL

'ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 7 of 34
Order #: P0011113

Report Date: 12127/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Lab Sample #: P0011113-02
Report Date: 28 Dec. 00

Sample Description

PES-MW3D/111000

Matrix

Water

Sampled DateITime

10 Nov. 00 17:50

Received

14 Nov. 00

Analyte(s)

Volatiles

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

RiskAnalysis
Water

Ethane

Ethene

Methane

Flag Result

J 1.1

< 5:0

<5.0

420

< 5.0

< 5.0

PQl

5.0

5.0

5.0

5.0

5;0

~<:;;·;::.~:~~f ':
':~ir' /'~'

5.0

5.0

0.015

Units

ng~

ng/L

uglL

Method #

AM18



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 8 of 34
Order #: P0011113

Report Date: 12127/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490. 030000

Lab Sample #: P0011113-03
Report Date: 28 Dec. 00

Sample Description
PES-INJ2D/111100

Analyte(s)

~

Water

Flag , Result

Sampled Dateaime
11 Nov. 00 7:40

PQl

Received

14 Nov. 00

Units Method #

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1 ,2,2-Tetrachloroethane

1;1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorpbenzene

- 1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dibromo-3-chloropropane

jg:;:;;£ '\,~\~
;1, .~fh "f;--

1,3,5-Trimethylbenzene "'«::~
-~;_";10'

1,3-Dichlorobenzene'"

1,3-Dichloropropane

1,4-Dichlorobenzene

2;2-Dichloropropane

2-Chlorotoluene

-4-Chlorotoluene

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5;0

:~~ +;lqi~~c
(~J~?)".;;;;:t_;;:-:;-_';':i_";- ~:~

<'5:0 5.0

< 20 20

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0
~<5.0 ' 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

<'5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

.~c:~{~:;'~~~t
;';~.~g/L

-G'g/L
,"
ug/L
ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 9 ot 34
Order #: P0011113

Report Date: 12127100
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490. 030000

Lab Sample #: P0011113-03
Report Date: 28 Dec. 00

Sample Description

PES-INJ2D/111100

Matrix

Water

Sampled DatefIime

11 Nov. 00 7:40

Received

14 Nov. 00

Analyte(s) Flag Result PQl Units Method #

.. '-;

Volatiles

Bromomethane

Carbon tetrachloride

Chloroberizene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene

Dibromomethane

Dichlorodifluoromethane

Ethylbenzene

Isopropylbenzene

m & p-Xylene

Methylene Chloride

Naphthalene

n-Butylbenzene

. n-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0 ~ ...

< 5.0

t' ':':;:d2;~c
".. ;;";;

:',,~:..~:O,;:'
< 5.0
< 5.0
< 10

< 5.0
< 5.0
< 5.0
< 5.0
<5.0
<5.0 .

< 5.0
< 5.0
< 5.0
<5.0
< 5.0
< 5.0
< 5.0

J 2.1

< 5.0

5.0
5.0 .

5.0
5~O ,."

~;9

.... ,::;, 5§'
:'>.5:0' ;

5.0.······
5:0'
5.0
5.0
5.0
5.0
10

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

~"..::;:,.::i~~"

ug/L,i"" 8260B

.\£;"r>U~l} \>l?~}f$l?i~~t~
~:.. ugJL \c ,.;:
" .' ". .:.(,,~,"J .

':(~;:yg/L

n'/Lc- 9
ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 10 of 34
Order #: P0011113

Report Date: 12/27100

Client Proj Name: Vegetable Oil Study - Navy
Client Proj #: 737490.030000

lab Sample #: P0011113-03
Report Date: 28 Dec. 00

Sample Descdption
PES-INJ2D/111100

Analyte{s)

Volatiles

Vinyl Chlodde

''''~«;J1)' )1>

'~rY';;,

Matdx
Water

Flag Result

< 5.0

Sampled DateITime
11 Nov.OO 7:40

PQl

5.0

Received
14 Nov. 00

Units Method #

8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 11 of 34
Order #: P0011113

Report Date: 12/27/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490. 030000

Lab Sample #: P0011113-04
Report Date: 28 Dec. 00

Sample Description

PES-INJ2D/111100
Mmdx
Water

Sampled DateITime

11 Nov.OO 8:13

Received

14 Nov. 00

Analyte(s) Flag Result PQl Units Method #

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dibromo-3-chloropropane

1,2-Dibromoethane

1,2-Dichlorobenzene 'i;.\
v: '--~;~-J.~

1,2-Dichloroeth.a~~ '~, .•~:..

1,2-Dichloropr~~~~~~}~~}~ ~,~O, ,"
1,3,5-Trimethylbent~ne'si. .

~<:.'~',

1,3-Dichlorobenzene""

1,3-Dichloropropane.

1A-Dichlorobenzene

2;2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene

Bromochloromethane

.Bromodichloromethane

Bromoform

< 250

<250

< 250

< 250

< 250

< 250

< 250

'«2~9

~;i~~~;)
< 1000

< 250

< 250

<250

< 250

< 250

< 250

<250'

< 250

< 250'

< 250

< 250

< 250

< 250

< 250

< 250

< 250

250

250

250

250.",::, ,.,:~

:.;~:: 250
::,~;.;2:5Q "

;'250·

,~~O

250

250

250

1000

250

250

250

250

250

250

250

250·

250

250

250

250

250

250

250

250

:Ug/L f
l}f,:j'£.f51;!sri!t,

ug7l
,'"j-

ug/L

.:~g/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

8260B



Client Name: Parsons Engineering S,cience
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 12 of 34
Order #: P0011113

Report Date: 12127100
Client Proj Name: Vegetable Oil Study - Navy ,

Client Proj #: 737490.030000

Lab Sample #: P0011113-04
Report Date: 28 Dec. 00

Sample Description
PES-INJ2D/111100

Matrix
Water

Sampled Dateaime
11 Nov. 00 8:13

Received
14 Nov. 00

Analyte(s)

Volatiles

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1.2-Dichloroethene

cis-1,3-Dichloropropene

Dibromomethane

Dichlorodifluoromethane

Ethylbenzene

Isopropylbenzene

m & p-Xylene ,e,·${fj{

Methylene Chloride'f~~,..",.~.~.;::.~. '~~t,:,'~..":~.t:..:",.,,,:..;~
NaPhthalene.c;i;~~lj;}:;"., t .';'.:".
n-Butylbenzene \ •• "~j;i;:~ J'J'~""

n-Propylbenzene ';";,. '''-';c'
f;B;Y"

o-Xylene Y

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Flag Result

< 250

< 250

< 250

< 250

< 250

< 250

< 250

<250

':~:t~
'6';;':< 250.j'
'''~:256

< 250

< 500

< 250

< 250

<250

< 250

<250

- <250"

< 250

< 250

< 250

<250

<250

< 250

<250

< 250

< 250

PQl

250

250

250

250

,~~;,,~~ ,
\250"

,p.t:f~

250

250

250

,250

250

500

250

250

250

250

250

250

250

250

250

250

250

250

250

250

250

Units

ug/L

ug/l

ug/L

ug/l

ug/L

ug/L

ug/L
ug/L

ug/L

'ug/L
ug/L

ug/l

uglL

ugIL

ug/L

ug/L

ug/l

ug/L

uglL

ug/L
ug/L
ug/L

ug/L

uglL

Method #

8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 13 of 34
Order #: P0011113

Report Date: .12/27/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Lab Sample #: P0011113-04.
Report Date: 28 Dec. 00

Sample Description

PES-INJ2D/111100

Analyte(s)

Volatiles

. Vinyl Chloride

~

Water

Flag Result

< 250

Sampled Dateaime

11 Nov. 00 8:13

PQL

250

:,.

Received

14 Nov. 00

Units Method #



Page: Page 14 of 34
Order #: P0011113

Report Date: 12127/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0011113-05
Report Date: 28 Dec. 00

Sample Description
PES-INJ3S/111100

Matrix

Water

Sampled Date[[jme

11 Nov. 00 9:46
Received
14 Nov. 00

Analyte(s) Flag Result PQl Units Method #

8260B/,,'ug/J,. ;:~;::~~;}{:\?:<"

"~~~it~
ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

uglL
. uglL

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

250

250

250

250

<i~~i~: "
'250 ­
~_i:~~../'
250

250

250

250

1000

250

250

250

250

250

250

250

250

250

250

250

250

250

250

250

250

~.: '

<250

< 250

<250

< 250

< 250

< 250

< 250

'<~250

'~1~c~~~
< 1000

< 250

< 250

< 250

< 250

< 250

< 250

-<250

< 250

< 250

< 250

< 250

< 250

< 250

< 250

< 250

< 250

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3~Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dibromo-3-chloropropane

1,2-Dibromoethane
;~',

~ :~~~:~~::~::~hn::;e 'r~i"--.
1,2-Dichloropro~~·~~ii.;;T ~~ ;.~~.··,).:.i~;\-'

-.:) ".~;;;..;~~ . ~

1,3,5-TrimethylbeniE:!nEi'·~i1
1,3-Dichlorobenzeni';;­

1,3-Dichloropropane

1,4-Dichlorobenzene

2;2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 15 of 34
Order #: P0011113

Report Date: 12127100
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Lab Sample #: POO11113-05
Report Date: 28 Dec. 00

Sample Description Matrix Sampled DateITime Received

PES-INJ3S/111100 Water 11 Nov. 00 9:46 14 Nov. 00

Analyte(s) Flag Resuit PQl Units Meihod #

Volatiles

Bromomethane < 250 250 ug/L 8260B

Carbon tetrachloride < 250 250 ':":''ljg(~

Chlorobenzene < 250 250 ·'·'·":!,:..y9/L
••';'Y ." ~

Chlorodibromomethane < 250 250 :l,Jg/L
Chloroethane < 250 250 '~g/l

Chloroform < 250

'(~~ii
.1~_ • ug/L

Chloromethane < 250 .~,; ug/L

cis-1,2-Dichloroethene < 250 ug/L

cis-1,3-Dichloropropene

i';:~;'
ug/L

Dibromomethane 250 ug/L

Dichlorodifluoromethane 250 ug/L

Ethylbenzene <250 250 ug/L

Isopropylbenzene < 250 250 ug/L

m & p-Xylene <500 500 ug/L

Methylene Chloride <250 250 ug/L

Naphthalene < 250 250 ug/L

n-Butylbenzene <250 250 ug/L

n-Propylbenzene <250 250 uglL

o-Xylene <250 250 ug/L

p-Isopropyltoluene <: 250 250 ug/L

sec-Butylbenzene <250 250 ug/L

Styrene < 250 250 ug/L

tert-Butylbenzene < 250 250 ug/L

Tetrachloroethene < 250 250 ug/L

Toluene < 250 250 ug/L

trans-1,2-Dichloroethene < 250 250 ug/L

trans-1,3-Dichloropropene < 250 250 ug/L

Trichloroethene < 250 250 ug/L

Trichlorofluoromethane < 250 250 ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 16 of 34
Order #: P0011113

Report Date: 12127/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Lab Sample #: P0011113-05
Report Date:, 28 Dec. 00

Sample Description
PES-INJ3S/111100

Analyte(s)

Volatiles

Vinyl Chloride

Matrix
Water

Flag Result

< 250

Sampled DateITime

11 Nov.OO 9:46

pal

250

Received
14 Nov. 00

Units Method #

ug/L 8260B



Page: Page 17 of 34
Order #: P0011113

Report Date: 12127/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0011113-06
Report Date: 28 Dec. 00

Sample Description

PES-INJ3S/111100 MS

Matrix

Water

Sampled DatefIime
11 Nov.OO 9:46

Received
14 Nov. 00

Analyte(s) Flag Result PQL Units Method #

8260B.,~;:,·ug/L ·';;f~~f.'~Ji;~;;~"i;

"":i~~, u~lL ­
·}t~·g/L

~~6- /L.,•... 9
ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

250

250
250 .

250

.t::;:('2iiJ'·
·'}.;250:",

";";i. <,j

"250.,':"
(~.;i-_. •'.;i.~'

2'50
250

250

250

1000

250

250

250

250

250

250

250

250

250

250

250

250

250

250

250

250

< 250

< 250

< 250

< 250

< 250

< 250

<250
";~'250

!-~~.. ~.:i~

~~. < 250~

''.~\t!~~~.~~rl
< 1000

< 250

<250

<250

< 250

< 250

< 250
-<250

<250
.< 250

< 250

<250

2400

< 250

< 250

< 250

< 250

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2A-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dibromo-3-chloropropane

1,2-Dibromoethane

1 2-Dichlorobenzene ;,;,;;,
• ~~"7:;)"

1,2-Dichloroeth~l1e. ~~;;~;c,
.-. '''~-~~:-'7:}:ii'~ ~. ,.~~:;\

1,2-Dichloropropa{i'e~~, ';; }~:f'J'

1,3,5-Trimethylbe~t~~~;f~{;
1,3-Dichlorobenzenl"';

1,3-Dichloropropane

1A-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform



Client Name: Parsons Engineering Science
Contact: .Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 18 of 34
Order#: P0011113

Report Date: 12/27/00

Client Proj Name: Vegetable Oil Study - Navy
Client Proj #: 737490. 030000

Lab Sample #: P0011113-06
Report Date: 28 Dec. 00

Sample Description Matrix Sampled patemme Received
PES-INJ3Si111100 MS Water 11 Nov. 00 9:46 14 Nov. 00

Ar.alyte(s) Flag Result PQL Units Method #

Volatiles

4::;!~~'
Bromomethane < 250 250 8260B
Carbon tetrachloride < 250 250
Chlorobenzene 2400 250 .: ~

Chlorodibromomethane < 250 250
Chloroethane < 250 250 ·Ug/L

',-".<"1_·'.

Chloroform < 250 2§0 ug/L
Chloromethane < 250 .. 250. . ug/L
cis-1,2-Dichloroethene < 250 ·'250· ug/L
cis-1 ,3-Dichloropropene

::;~'·~"~~~k
~50 ug/L

Dibromomethane 250 ug/L
Dichlorodifluoromethane '\;~:~~~6;t( 250 ug/L
Ethylbenzene 250 ug/L

Isopropylbenzene < 250 250 ug/L
m & p-Xylene < 500 500 ug/L
Methylene Chloride < 250 250 ug/L

Naphthalene < 250 250 ug/L

n-Butylbenzene . < 250 250 ug/L
n-Propylbenzene < 250 250 ug/L

o-Xylene < 250 250 ug/L

p-Isopropyltoluene - <250. 250 ug/L
sec-Butylbenzene < 250 250 ug/L
Styrene < 250 250 ug/L
tert-Butylbenzene < 250 250 ug/L
Tetrachloroethene < 250 250 ug/L
Toluene 2600 250 ug/L
trans-1,2-Dichloroethene < 250 250 ug/L

trans-1,3-Dichloropropene < 250 250 ug/L

Trichloroethene 2400 250 ug/L

Trichlorofluoromethane < 250 250 ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 19 of 34
Order #: P0011113

Report Date: 12127/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Lab Sample #: P0011113-06
Report Date: 28 Dec. 00

Sample Description
PES-INJ3S/111100 MS

Analyte(s)

Millrix
Water

Flag Result

Sampled DatefTime
11 Nov. 00 9:46

PQl

Received
14 Nov. 00

Units Method #

Volatiles

Vinyl Chloride



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 20 of 34
Order #: P0011113

Report Date: 12127100
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Lab Sample #: P0011113-07
Report Date: 28 Dec. 00

Sample Description

PES-INJ3S/111100 MSD

Analyte(s)

~

Water

Flag Result

Sampled Dateaime

11 Nov.OO 9:46

PQL

Received

14 Nov. 00

Units Method #

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dibromo-3-chloropropane

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethan~
t·.·:'>".:,:1:·;~'::'~\

1,2-Dichloropropa.re-,;;,
~. I

1,3,5-Trimethylbenz~ne

1,3-DichlorobenzenJ~p

1,3-Dichloropropane

1,4-Dichlorobenzene

, 2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

< 250

<250

<250

< 250

<250

< 250

< 250

~~'<:'~~a(~}
\'B~250,~~:

'<'250
< 1000

<250

< 250

< 250

<250

< 250

< 250

-<25,0,

< 250

< 250

< 250

< 250

2400

< 250

< 250,

< 250

< 250

250

250

250

250 •
//2~O'

~:' 25Q
,250,,·' "

,~'5o'

250

250

250

1000

250

250

250

250

250

250

250
, 250

250

250

250

250

250

250

250

250

~,df···(j~}
',' u9lL

''''::::t9/L
"'~g/L

ug/L

uglL

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

uglL

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry

Address: 1700 Broadway
Suite 900
Denver, CO 80290

Page: Page 21 of 34
Order #: P0011113

Report Date: 12127/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490. 030000

Lab Sample #: P0011113-07
Report Date: 28 Dec. 00

Sample Description

PES-INJ3S/111100 MSD

Analyte(s)

Matrix

Water

Flag Result

Sampled patefTime

11 Nov.OO 9:46

PQL

Received

14 Nov. 00

Units Method #

Volatiles

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethan'e

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene

. Dibromomethane

Dichlorodifluoromethane

Ethylbenzene

Isopropylbenzene

m & p-Xylene

Methylene Chloride

Naphthalene

n-Butylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

< 250

< 250

2500

< 250

< 250

< 250

< 250

< 250

.< 250

< 256'~
< 250;;
~:156'

........
< 250

< 500

< 250

< 250

< 250

< 250

< 250

-< 250·

< 250

<250

< 250

< 250

2600

< 250

< 250

2400

< 250

. ~'., "., ...

250

250

250

250

".;f·(;'~;h··
. . ~. "'. t;~.

~:;\?50 ~"
·250.···

'2g0"
250

250

250

250

500

250

250

250

250

250

250

250

250

250

250

250

250

250

250

250

~'."
.' /.,>' ~:~"~~~"

. ug/U " 8260B

:~~~'''~~~)
jlg/L
ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ugIL

uglL

ug/L

ug/L

ug/L

ug/L



Client Name: Parsons Engineering Science
Contact Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 22 of 34
Order#: P0011113

Report Date: 12/27/00

Client Proj Name: Vegetable Oil Study - Navy
Client Proj #: 737490.030000

Lab Sample #: P0011113-07
Report Date: 28 Dec. 00

Sample Descriptjon
PES-INJ3S/111100 MSD

Matrix

Water

Sampled DateITime

11 Nov.OO 9:46
Received

14 Nov. 00

Analyte(s)

Volatiles

Vinyl Chloride

Flag Result

< 250

PQL

250

Units

ug/L'

Method #

8260B



Page: Page 23 of 34
Order#: P0011113.

Report Date: 12127/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0011113-08
Report Date: 28 Dec. 00

Sample Description

PES-INJ2S/111100

Matrix

Water

Sampled DateITime

11 Nov. 00 9:00

Received

14 Nov. 00

Analyte(s) Flag Result PQl Units Method #

.-'(;,::..

t
_.,;,u~~ 'i!£l;~'<'1{f,~~::r::, 8260B
,;. ugiL .,

'C~g/L
..,~. IL
-,g
ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/l

ug/l

ug/l

2S0

2S0

2S0

. 2S0

,. "250'
:: 25~

'250
'~50\

2S0

2S0

2S0

1000

2S0

2S0.

2S0

250

2S0

2S0

2S0

2S0.

2S0

2S0

2S0

2S0

2S0

250

2S0

2S0

< 250

< 2S0

< 2S0

< 2S0

< 2S0

< 2S0 -,,\',

< 2S0 '

,;< 2"S0.,

~\. < 256t#k
':',:~~,:~:~Jr

".,: < 1000

< 2S0,

< 2S0

< 2S0

< 2S0

< 2S0

< 2S0
--< 2S0-- .

< 2S0

< 2S0

< 2S0

< 2S0

< 2S0

< 2S0

<250

< 250

< 2S0

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dibromo-3-chloropropane

1,2-Dibromoethane ,,;l\V:
~~~*\1,2-Dichlorobenzene \":,{

1,2-Dichloroet~\~~,~'t. <;i:tf1P

1,2-Dichloroprop~n~;( ~
-;.\

1,3,5-Trimethylbeni~
1,3-Dichlorobenzenefl"'<

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 24 of 34
Order #: P0011113

Report Date: 12127100
ClientProj Name: Vegetable 011 Study - Navy

Client Proj #: 737490.030000

Lab Sample #: P0011113-08
Report Date: 28 Dec. 00

Sample Description
PES-INJ2S/111100

Matrix
Water

Sampled DateITime

11 Nov. 00 9:00
Received
14 Nov. 00

Analyte(s) Flag Result PQl Units Method #

Volatiles

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene

Dibromomethane

Dichlorodifluoromethane

Ethylbenzene

Isopropylbenzene

m & p-Xylene,.
:~~~

Methylene Chloride r,;~E:(~::..,..
Naphthalene ",,);::\~.:. '-,.c

n-Butylbenzene "\;~::'Q~~~::Il~ ·~ft&.(,"
n-Propylbenzene "\,..., ·ce'c.,

~J;'1'.-

o-Xylene ::"1"'

p-Isopropyltoluene

sec-Butylbenzene

Styrene

, tert-Butylbenzene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofl.uoromethane

< 250 250

< 250 250

< 250 250

< 250 250

< 250 250

:~:~f~;~~!L
. ~'t~{~~15c:':'2~;:. ii;/;.'·

~~~ ~~~
<'250 250

< 250 250

< 500 500

< 250 250
, < 250 250

< 250 250

< 250 250

< 250 250

- <250 250

< 250 250

< 250 250

< 250 250

< 250 250

< 250 250

< 250 250

< 250 250

J 1m 2~

< 250 250

ug/L
.;,,,-,··ug/L "11.,~~,~;;?'><:"

'-in ,+1"

"J},:. ug/L
...-;:::t.:'-.'>

':~~,g/~
.if/L"., 9
ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

uglL

ug/L

uglL

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 25 of 34
Order#: P0011113

Report Date: 12127/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Lab Sample #: POO11113-08
Report Date: 28 Dec. 00

·~l .::.',

Sample Description

PES-INJ2S/111100

Analyte(s)

Volatiles

Vinyl Chloride

MillI:ix
Water

Flag Result

< 250

Sampled Dateaime

11 Nov. 00 9:00

PQl

250

Received

14 Nov. 00

Units Method #

ug/L 8260B

....



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO e0290

Page: Page 26 of 34
Order #: P0011113

Report Date: 12127/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Lab Sample #: P0011113-09
Report Date: 28 Dec. 00

Sample Description

PES-DP4/111100

Analyte(s)

Mattix

Water

Flag Result

Sampled Dateaime

11 Nov.OO 7:00

PQl

Received

14 Nov. 00

Units Method #

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dibromo-3-chloropropane

1,2-Dibromoethane
,.-.....;

~ :~:~::~=:a~~e\~,,~,
1,2-Dichloropr~;~:.· . 7/:":'
1,3,5-TrimethYlben~~ne~~~

';'if..','
1,3-Dichlorobenzene," ....

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

< 250

< 250

< 250

< 250

< 250

< 250

< 250

\~~~1
< 1000

< 250

< 250

< 250

< 250

<250

< 250

- ,<:250

< 250

< 250

< 250

< 250

< 250

< 250

< 250

< 250

< 250

250

250

250

250

C'i~~~ii~JJ'

250

250

250

1000

250

250

250

250

250

250

250

250

250

250

250

250

250

250

250

250

""~":"'Ugk~;~..~{i'b.i{i~~;<:~ 8260B

·~:r~~; uglL .:~~!.~,~,':-:~;;:::.

i'\]_~:~

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/l

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L



Page: Page 27 of 34
Order #: P0011113

Report Date: 12/27/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490. 030000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0011113-09
Report Date: 28 Dec. 00

Sample Description

PES-DP4/111100
M21!:ix
Water

Sampled DatefTime

11 Nov.OO 7:00

Received

14 Nov. 00

Analyte(s) Flag . Result PQL Units Method #

8260Bug/L
"J."~;:;<."':C:..

,(~;:
..li"g/L
ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

250

250

250

250.i·.i'·
250

.,,;t!;:·;i?'
'·i·~·250

··;'~~50:.

2JgO
250

250

250

250

500

250

250

250

250

250

250

250

250

250

250

250

250

250

250

250

< 250

< 250

< 250

< 250

< 250

< 250

<250

< 250

<<''250,

,ff;'i,~~)
< 250

< 500

< 250

< 250

< 250

< 250

< 250

-<250

<250

< 250

< 250

< 250

< 250

< 250

< 250

< 250

<250

Volatiles

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene

Dibromomethane

Dichlorodifluoromethane

Ethylbenzene

Isopropylbenzene

m & p-Xylene

Methylene Chloride

Naphthalene

n-Butylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

·Suite 900
Denver, CO 80290

Page: Page 28 of 34
Order #: P0011113

Report Date: 12127/00

Client Proj Name: Vegetable Oil Study - Navy
Client Proj #: ·737490.030000

Lab Sample #: P0011113-09
Report Date: 28 Dec. 00

Sample Description
PES-DP4/111100

Analyte(s)

Volatiles

Vinyl Chloride

,:jt%~%,f~o

1<:h~,;-'~1

Matrix
Water

Flag

< 250

Sampled DatefTime

11 Nov.OO 7:00

PQl

250

Received
14 Nov. 00

Units Method #

:: "-h1~

ug/L ,{"~. 8260B
'~~~~ft.~j£1J~~A~

~~~



Page: Page 29 of 34
Order #: P0011113

Report Date: 12127/00

Client Proj Name: Vegetable Oil Study - Navy
Client Proj #: 737490. 030000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0011113-10
Report Date: 28 Dec. 00

Sample Description

FIELD BLANK 2

Matrix
Water

Sampled Datemme

11 Nov. 00 10:40

Received

14 Nov. 00

Analyte(s) Flag Result PQl Units Method #

8260B,/·:;~··,;~~:~t

':i~t~'g/L

~jg/L
:'".-

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

uglL

uglL

ug/L

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5,0

:H O'4~~~~),
;~._ "~'~~~f~~-,"~ .;':~y,;2:;?'; '~:~

'1,:~,.~.~J; 5.0
<'5:0' 5.0

20

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

< 20

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

-<5.0 -.

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

1.1

< 5.0

1

V latiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dibromo-3-chloropropane

1,2-Dibromoethane
.;iO

1,2-Dichlorobenzene \f/i
1 2-Dichloroethane ';, .~;~'"

1:2-Dichloropr~~~~~';1;~;!(J}f. '{i!j~!'[..
1,3,5-Trimethylbeniene"il#

1;X(~)

1,3-Dichlorobenzene"'"

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform



Page: Page 30 of 34
Order#: P0011113

Report Date: 12127/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490. 030000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: .1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0011113-10
Report Date: 28 Dec. 00

Sample Description

FIELD BLANK 2

Matrix

Water

Sampled DatefTime

11 Nov. 00 10:40

Received

14 Nov. 00

8260B

Method #Units

ug/L
.. :"iT IL .. ~~:!,;;"..;";;,;.i:'i;::

.\~~
ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ugIL

ug/L

uglL

ug/L

ug/L

ug/L

ugiL

ug/L

ug/L

ug/L

ug/L

ugiL

ug/L

uglL

PQl

5.0
5.0

5.0
5.0

"~~;'~;.;.•..:...•...~~~'..
Y.}~:

/5.0 .. ··:.'
~':b{

5.0
5.0
5.0
5.0
10

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
9.2

< 5.0
< 5.0

r'~~~~)
< 5.0
<10

< 5.0
< 5.0
< 5.0
< 5.0
< 5.0

- <5.0'

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

FI~g Result

Volatiles

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene

Dibromomethane

Dichlorodifluoromethane

Ethylbenzene

Isopropylbenzene

~:~::~::~~I:;'," :.•.,.~_.....'_:~~,~.~.~.;.:'.•.").~<
n-Butylbenzene ''i~ -'':'[ x::'
n-Propylbenzene '\.. ·'~·t~

Jj;,~"
o-Xylene ,1;"

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Analyte(s}



Client Name: Parsons Engineering Science
Contact Bruce Henry
Address: 1700 Broadway

Suite 900
Denver. CO 80290

Page: Page 31 of 34
Order #: P0011113

Report Date: 12/27/00
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Lab Sample #: P0011113-10
Report Date: 28 Dec. 00

Sample Description

FIELD BLANK 2

Analyte(s)

Matrix
Water

Flag Result

Sampled Dateffime

11 Nov. 00 10:40

PQl

Received

14 Nov. 00

Units Method #

Volatiles

Vinyl Chloride



Page: Page 32 of 34
Order #: P0011113

Report Date: 12127100
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0011113-11
Report Date: 28 Dec. 00

Sample Description
PES-INJ3D/111100

Matrix

Water

Sampled DatefTime

11 Nov.OO 10:25

Received

14 Nov. 00

Analyte(s) Flag Result PQl Units Method #

8260B
··-·?f,··~:tt

",j.~:'~glL

~g/l
ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ugiL

ug/L

uglL

ug/L

ug/L

ugiL

ug/L

uglL

ugiL

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

250

250

250

250

.<J..
i 2§'6'

'~'t~~if50.; :\
'-250.·J·:f
~5()'

250

250

250

1000

250

250

250

250

250

250

250

250

250

250

250

250

250

250

250

250

< 250

< 250

< 250

< 250

< 250

< 250

< 250
/~:<?250.

W~~~:~~
~250

< 1000

< 250

<250

< 250

< 250

< 250

< 250

_-< 250

< 250

< 250

< 250

< 250

< 250

< 250

< 250

< 250

< 250

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,204-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dibromo-3-chloropropane

1,2-Dibromoethane

1,2-Dichlorobenzene

1.2-Dichloroet'll!~,,<,. ,
1,2-Dichloropropane~t::"t:. ~ '~.

~.. ~':.t;,f~~~

1,3,5-Trimethylbenzene···~:J.
'~"';;

1,3-Dichlorobenzene;''''

1,3-Dichloropropane

1A-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform



Page: Page 33 of 34
Order #: P0011113

Report Date: 12/27100
Client Proj Name: Vegetable Oil Study - Navy

Client Proj #: 737490.030000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0011113-11
Report Date: 28 Dec. 00

Sample Description

PES-INJ3D/111100
Mm!:ix
Water

Sampled Datemme

11 Nov. 00 10:25

Received

14 Nov. 00

Analyte(s) Flag Result PQl Units Method #

8260Bug/L
.•~f,":91L ''''%'::i,l'!i!:~''\,,'~

-\~~
<- 9
ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ugll

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

250

250

250

250

250

/~;;¥~
'250 ','

2~b
250

250

250

250

500

250

250

250

250

250

250

250

250

250

250
250

250
250

,250

250

<250

<250

< 250

< 250

< 250

<250

< 250

< 250

*~~~
< 250

< 500

< 250

< 250

< 250

<250

<250

-<250,

<250

<250

<250

<250

< 250

< 250

<250

< 250

< 250

V latiles

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene

Dibromomethane

Dichlorodifluoromethane

Ethylbenzene

Isopropylbenzene

m & p-Xylene

Methylene Chloride

Naphthalene ",?:.~17:rR '<
"., .;<:4- ~

n-Butylbenzene~; ";i~\".• \~
1"),. ~~~~'"

n-Propylbenzene '., ,.,-t~1

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 34 of 34
Order#: P0011113

Report Date: 12127/00

Client Proj Name: Vegetable Oil Study - Navy
Client Proj #: 737490.030000

Lab Sample #: P0011113-11
Report Date: 28 Dec. 00

Sample Description
PES-INJ3D/111100

Analyte(s)

Matrix
Water

Flag Result

Sampled DatefTime
11 Nov. 00 10:25

PQl

Received
14 Nov. 00

Units Method #

Volatiles

Vinyl Chloride
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Company·:
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Proj. Manager:

Proj. Location:
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Phone # :

Company-:

Co. Address :
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MS/MSh CD\\e~Q ~r 'lC)(.s
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APPENDIX A.3

ANALYTICAL DATA - FEBRUARY 2001



MI·CROSEEPS:;:::::.
. "; -; ;': ;-; : : : : : : : : : : : : : : : : : : : : :'; :: .~ ,;.; : : : ;.: : : : ~.~.;:...•
::::::::: :;";::.:::::::::'::;.;:::::::::::::::.~..• •••••••• • ••• •• •••• ••••• •••• •••

, '.. .

. Parson's Engineering Science
. '

. '

.,Project Ntimber:737490.040000

'. '. .

NSA Midsouth

Parson's Contact: Mr. Bruce'HeIiry

ontact: Becky Hans
, chMi,2001

.' .- .

220 Wiliiam PittWay~Pittsburgh,PA 15238 • Pho'ne (412) 826-5245', Fax (4,; 2) 826~3433.



CASE NARRATIVE .
. . .. .

. Parson's Engineering Science
NSA Mid south

Project #: 737490.040000

. The following w~re samples an~lyz~ by Microseeps,mc.

.. ,.", ..' .

: .

. .' . . "

.. .' .

. ..' . . .

Parson's IdentificatlonNurnber '. ". . Lab' Ii> number . . ~/,;;;~" .'
007GL15LFI020601 . "P0102098-01 {~_

..' 007GLl5UF/02060 I. . . PO102098-02"'f;""-:~~~~~ ~;;1?:1~$t3~~;.
DUP,.I . . PO102098.,.03'·'.'''.'.··..·..:'·..·. ;~.!...... _.' '};'.

. "I." ·'~,:.~:.f;~··". ':
PES.;MW8S/020701 . '. POl<!.~098~b4 : "'~b;~:~/'
PES-MW8D/02070 I'. . .;f~j9 r02~g...§£g5 ;;t~~:·,:

· PES-MW7S/02070I. <Ii:;''';' POI020~8-06 ..
• ·(~..:h '1- .?:1'".,'-;,. ,.;y.

PES-MW7DI020701 "":<~~" I{010209"&WT .
·'1f;''''f,~"",··~j';.:~ . 'J', _.)-5~ "

PES-MW6D/020701 ..' \:':3POI02098-08 '.
.. . --':~y., .......,~,.... . .

PES~MW6D/020701MS ';.f;;;'jmFr~~fL ",f-or02098-09
.PES-MW6D/02070'i"NiSD 'f>0 I02098-1 0

. Trip Bl~.,>· ~), "~. POI02098-11
PES-;MWIO/0206QJ . .'Ii ···POI02145-01.
RES·~<M\vlS/0206(n","o:': . .PO102145-02

...0c;;PES·~MW!IS/02"0~OIMS·· . POI02145-03
"1:('· : ':",8. .

.' t,;: PES-MW.FS/02060IMSD '" .... .P0102145-04 '.
..ct~J007GL 15LFI020601 . POI02145-05
. ·'~r'1~,:~~_.....~~· .

DUP-I. ...' ··.·P0102145-06
PES-MW6S/020101' PO102145'-07
RINSATE .. POI02145-08

·DUP-2P0102145-09
TRIP BLANK-2POI02145-10
PES-MW8D/02070'l" ... PO I02145~ II

· PES-MW5S/020801 . POi0214,5-12
. PES-MW5D/020801 . POI02145-'IJ ..
·PES-MW3S/020801 "'P0102145,-14
PES~MW3D/020801 P0102145-15'

· PES-MW4S/020801 . . P0102145-16.
. . PES-MW4D/020801 P0102145-17

PES-MW2S/020801 . P0102145~18 .
PES-MW2D/020801 PO I02145-'19
DUP-3 PO102 I45-20

..

····:'~~~)k· .

'\j,i
J
:r



, '

, Parson's Identification,Number
, 'PES-INJ3S/020801

'PES-INJ3S/020801MS
PES-INJ3S/020801MSD

, PES-INJ3D/020901
OIL DUP

"PES-INJ3D/020901
PES-INJ2D/020901
PES-INJ2S/020901

,TANKl020901

, Lab ID ~tinib~r .'
P0102145-21

, , POI02145-22
P0102145~23 '
,P0102145-24 '

, P0102145-25
POI02145-26'
P0102145-:-27

'PO102145-28
POI02145-29

All samples were found to be intact. . Samples that were received on 2/8/01 had been sent'
"with all incorrect chain-of-custody form. Parson's ES field personnel were aware ofthe ,
situation and contacted Micfoseeps.• A corrected COCwas sent via facsimile., '

, .', Organ.c Data: /.':<"";'~!" :
~':';'.~.~;;. ';:~~

Samples that were sent in for 'volatile anal;sis have been reporteq.ptf&ftilUllfhft "
'dilutions. In many cases data was reported'froin a low level"a ifi'ediUJii;lev_~lalt<h high'
level analysis: If any analyte fell between these threedjlutiBI{s';the~~~~it~ould,be '

. . '. " ....'~~'-?- > ~""" -' ',"

reported as an estimated concentration with a "]" J!~g" "~:. ,j:, -,~!F:" .' '.' " ,
. . " . '.,{:- .... ;;.. -":~~':-.' .. :" .

~. -, .

',General Chemistry: :..:,'.';? '<;j;~{,:>-

. ..._ ", _. ... . ;.:~'. ~i:~~1 .. '11,•.. _. ,).-:~ .

No anomalies were detected dur.ivng anY..'9fthe'g~nct'aychemistry analyses.

., Metals: ' ',' ,.~~f~;,~.,;~l~ ,'Ji~f\~,,:,/,?'

, " '.,,-' .;,tF'*'SJ.;,., ," '(~'%i:~fr"'\~;:,i! . " " ",,' , ,', " " '
Noanoma1ies~were\getected:4uPng any of the general chemistry arialyses. ,

~~"t~:l'~iS~'Z~:~/ .. .. .. . .
,'No anom~!.ies'weredetected during any of the general chemistry analyses. ,
. ~. .~. .... --

:.~~ .....
....



MIeROSEEPS :::;:::.
; :. :. :. :. :. :. :. :. :. :. :. :. :.:. :.:.:.:.:.:.:.:.:.:.:. :.:.:.:.:.:.:.:.:.:.:.:.:. ~ .~.:..:..
::::::::::::::: ::::::::::: :::::::::::::~.~...:.::::.::::::..:::::::::..:::::::.::::;.

Client Name: f>arsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Denver, CO 80290

Page:
Order#:

Report Date:
Client Proj Na

Client Proj

Page 1 of 30
P0102098
02126/01

NSA-Midsouth
737490.040000

Sample Identification
Lab Sample # Client Sample 10
POI 02098-01 007G1I511/020601

P0102098-02 007GL15UF/020601

POlO2098-03 DUP-1

POlO2098-04 PES-MW8S/020701

POlO2098-05 PES-MW8D/020701

P0102098-06 PES-MW7S/020701

P0102098-07 PES-MW7DI020701

POlO2098-08 PES-MW6D/020701

P0102098-09 PES-MW6D/020701 MS

P0102098-1 0 PES-MW6D/020701
MSD

P0102098-11 TRIP BLANK

Approved By:

NOTES: SAMPLES WERE RECD AT B 2-8-01 BUT WERE NOT LOGGED IN UNTIL 2-9-01 BECAUSE OF A t
CLARIFICATION ABOUT MS/MSD. CW

220 William Pitt Way, Pittsburgh, PA 15238 • Phone (4121 826-5245, Fax (4121 826-3433



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Page: Page 2 of 30
Order #: P0102098

Report Date: 02126/01

Client Proi Nam NSA-Midsouth
Client Proi # 737490.040000

Lab Sample #: P0102098-01

Sample Description

007GLl5L1/020601
Matrix
Water

Sampled DatelTime

06 Feb. 01 15:35

Received

09 Feb. 01

Analyte(s) FlaQ Result PQl Units Method #

WetChem
Water

Nitrate-nitrite as N

RiskAnalysis
Water

Ethane

Ethene

Methane

1.9

940

240

32

0.050

'." .".

"";:i"-,,""'m·?:!:,,,:.L~t;fi~[e:.'.~,.>.~..·;.'lt.~
~/'~'*1~" .;~. ,.: ,', ~

:}}~r"'"
:~:;.

:r~::1.,~;·

...·<·t;'g/L

nglL

ug/L

353.3

AM18



Page: Page 3 of 30 .
Order #: P0102098

Report Date: 02126/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0102098-02

Sample Description

007GL15UF/020601

Matrix

Water

Sampled DatefIime

06 Feb. 01 17:00

Received

09 Feb. 01

Analyte(s) Flag Result PQL Units Method #

" ~'. f,·.

353.3

8260B

,rp'b'f~:[~.
t 'f.

F,~~~pL'(~~:~)
, f~;~:~.

'~~":;'l' .:~

.ilJ'g/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/l

ug/L

ug/L

ug/L

ug/L

ug/l

ug/L

ug/L

ug/l

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

0.050

,5~O'-i
5~0

<'5~6'
-\~.

5iO"
~";i. ;.

5.0

50

5.0

5.0

5.0

5.0

5.0

20

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

0.069

< 5.0

< 5.0

< 5.0

.; ~ ~.?
,> 41":':_;.<.

?\:~3;'O}~ . _."

" "t".i·'

< 5.0

< 5.0

< 5.0

< 5.0

< 20

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

2.5

< 5.0

J

.'

J:

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene ."J.'"
'i•.:J::.

1,2,4-Trimethylbenzene'~'ii;hc
"':':;";\'" . ~~ 1~f.

1,2-Dibromo-3~c~.IOr9propa'1~.
..,. ., ..":"-.\,,.~ ,.. .; '.'.'\ ~,.

1 2-Dibromoethari'e <j;'it5di ;Ii;'", "'" ·-::-;-1;", ,"

1,2-Dichlorobenze~~rii" ,,~
~,'!".:

1,2-Dichloroethane .

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene

WetChem
Water

Nitrate-nitrite as N



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 4 of 30
Order #: ' P0102098

Report Date: 02126/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0102098-02
Report Date: 26 Feb. 01

Sample Descdption

007GL15UF/020601
M91dx
Water

Sampled Dateaime

06 Feb. 01 17:00

Received

09 Feb. 01

Analyte(s) Flag Result PQL Units Method #

Volatiles

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene

Dibromomethane

Dichlorodifluoromethane

Ethylbenzene

Isopropylbenz~,r,I~;,

m & p-Xylene ";\""\'~,."

Methylene ChIOdd~\, .':;i.:!:~

Naphthalene

n-Butylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

5.8 5,0
¥~:~;.:~

< 5.0 5,0

: ::~ ii¥jf\~~J:f~~~\'\\'~}
,\~~~,~ H
. < 5.0 5.0

< 5.0 5.0

< 5.0 5.0

<5.0 5.0

< 10 10

< 5.0 5.0

< 5.0 5.0

'- <5.0 5.0

< 5.0 5.0 .

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 . 5.0

< 5.0 5.0

< 5.0 5.0

':.a
.;:;J~.~;;;,;i!r

ug/L{ "'1 8260B

,..,-;~(?'··ag~~ "!fGtYJKr1~i~
..,/;, ug/L "....:-. ",AI

'~~~:;~'~' ,"
i;,.ug/L

~I&gjL
ug/L

ug/L

ug/L
ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

uglL

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 5 of 30
Order #: P0102098

Report Date: 02126/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0102098-02
Report Date: 26 Feb. 01

Sample Description
007GL15UF/020601

~

Water
. Sampled Dateaime

06 Feb. 01 17:00
Received
09 Feb. 01

l.~

~~?'..,~;:. ;",",~t~.

ug/L;; .~:.. 8260B
.::,>"U9,{L ·?;fj~;f:l;'lWi§'~~\:

~g/L'i:~I,,!<::!,lr

·:~;~g/L

Analyte(s)

Volatiles

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

RiskAnalysis
Water

Ethane

Ethene

Methane

",{~:.;')

4\:>,t,;r\Y,
..x~~.~.:1

Flag Result

< 5.0

370

< 5.0

< 5.0

220

.94

41

PQl Units

nglL

ng/L

ug/L

Method #

AM18



Page: Page 6 of 30
Order #: P0102098

Report Date: 02126/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0102098-03

Sample Pescription
DUP-1

Milldx
Water

Sampled DatefTime

06 Feb. 01 9:00
Received

09 Feb. 01

Analyte(s).. Flag Result PQL Units Method #

353.3

AM18

0.050

880

220

25

2.0

WetChem
Water

Nitrate-nitrite as N

RiskAnalysis
Water

Ethane

Ethene

Methane



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 7 of 30
Order#: P0102098

Report Date: 02126/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0102098-04

Sample Description

PES-MW8S/020701

Matrix
Water

Sampled Datemme

07 Feb. 01 8:00
Received

09 Feb. 01

Analyte(s)

WetChern
Water

Bromide

Nitrate-nitrite as N

Total Organic Carbon

Volatiles
Water

1,1,1,2~Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene ..

1,1-Dichloropropene

1,2,3-Trichlorobenzene,;,i(

1,2,3-Trichloropr9pane ."., .

1,2,4-Trichlorob:Efn~E;ll1e\ ..~;.

1,2,4-TrimethYlb~Az~fi~'1 )~iop'
\\',. '.",~

1,2-Dibromo-3-chlor9propane
,.-.:i- .

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Flag Result

<2.0

J 0.034

7.9

< 5.0

"-:';<'9:,'&

~%~~:'
40

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

<20

< 5.0

< 5.0
< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

PQl

2.0

0.050

2.0

~£-;r4I!~,
;<.>t. ::';:_/

·i;:,},,5:0'
;'§':O
..:"
5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

20

5.0

5.0

5.0·

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

Units

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

Method # .

320.1

353.3

9060

8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 8 of 30
Order#: P0102098

Report Date: 02/26/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0102098-04
Report Date: 26 Feb. 01

Sample Description

PES-MW8S/020701

Matrix

Water
Sampled DatefTime

07 Feb. 01 8:00

Received

09 Feb. 01

Analyte(s) Flag Result PQl Units Method #

Volatiles

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene
,.;",:.

Dibromomethane ~i¥~;;.

Dichlorodifluorornethane\'~~;:
r;'::'~{i~~?- "fe. '<~}~

Ethylbenzene "< ",'~;!t. i, ,',;.C:.
"~¥ ~'Wj~. ~S:",;,

Isopropylbenzene '1\\ "c>:#
!~~>1$-'

m & p-Xylene ,?'

Methylene Chloride

Naphthalene

n-Butylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

< 5.0
< 5.0
< 5.0
<5.0
< 5.0
< 5.0
8.1

< 5.0
.,. ;:,t ..

'<5i()"

t" < 5.if(;.
~'c'.,13 ','
''il5~b'

< 5.0
< 5.0

.< 5.0
< 5.0
< 5.0
< 5.0
<10

- <5.0·
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0

5.0
5.0
5.0
5.0
5.0

,.~,,). 's:<)'
""~:O

:"5.0,'.. ;. ~:(r

.,.~';.' 5.0

5.0 .

5.0
5.0
5.0
5.0
5.0
5.0
5.0
10

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

:~i.'~·:-~~l:~~

uglLf " 8260B

.,~,~~~~'
ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/l

ug/l

ug/l

ug/l

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/l

ug/l

ug/l



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 9 of 30
Order #: P0102098

Report Date: 02126/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0102098-04
Report Date: 26 Feb. 01

Sample Description

PES-MW8S/020701

Analyte(s)

Matrix

Water

Flag Result

Sampled DatefTime

07 Feb. 01 8:00

PQL

Received

09 Feb. 01,

Units Method #

Volatiles

Toluene

trans-1,2-Dichloroethene

trans-1 ,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

RiskAnalysis
Water

Ethane

Ethene

Methane

< 5.0

< 5.0

< 5.0

100

< 5.0

< 5.0

5.0

5.0

5.0

5.0

5:0

·<r·~~,l.
\>1~.

5.0

5.0

0.015

ng/L

nglL

uglL

8260B

AM18



Page: Page 10 of 30
Order #: P0102098

Report Date: 02126/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0102098-05
Report Date: 26 Feb. 01

Sample Description
PES-MW8D1020701

Matrix

Water

Sampled DatefTime

07 Feb. 01 9:30
Received
09 Feb. 01

Method #UnitsPQlResult

< 5.0 5.0 ~ug/L 8260B

< 5.0 5.0
¥:

ug/L

< 5.0 5.0 '·':·~g/L

< 5.0 5.0 ;~. . ~ug/L

4.8 ;~';::'5~6'; ug/L

22 ;~': ;'\:;;~fO, ug/L

< 5.0 '~~R,:2, ug/L

'<'5;9.. :5:0 ug/L
:..-. :::~;~l~'

5.0 ug/L:;

5.0 ug/L

'<::5:0 5.0 ug/L

< 20 20 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

94 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 uglL

- <5.0, 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/l

< 5.0 5:0 ug/l

< 5.0 5.0 ug/l

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ugIL

Flag

J

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1 ;1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dibromo-3-chloropropane

1,2-Dibromoethane

1,2-Dichlorobenzene ~;i-;(
1,2-Dichloroethane !~~i;~i'

. {~j:i'~~:~~;~~_, '". ~l,' ~~~
1,2-Dlchloropropa,neib, ~;'Si,~";:

. -"'::' -...;t:{;~.~,:~:. ,~~.~

1,3,5-Trimethylberi~~ne":~\ '

1,3-Dichlorobenzen~C;!'"

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Analyte{s)



Page: Page 11 of 30
Order #: P0102098

Report Date: 02/26/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0102098-05
Report Date: 26 Feb. 01

Sample Description

PES-MW8D/020701

Matrix

Water

Sampled Daterrime

07 Feb. 01 9:30

Received

09 Feb. 01

. Analyt (s) Flag Resul~ PQl Units Method #

< 5.0

96

< 5.0
< 5.0
< 5.0
< 5.0
< 5.0

3.4
.·.. ·<·'!):O.

8260B

.'.
. ,\.,.;;,'.,;}~;~:<•

.,,,,,";,~~.,
":~?:::: yglL ~:t?,.;.",.{i'
'~\ug/L

"';a 7L
Z::', 9

uglL

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

uglL
. ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

5.0

5.0

5.0

5.0

5lO

:'<~\;"'~5;?:' "
';',~;'5~Ok '\

~~:;./'~!:'i;;\,;:>:, fi:~~b':'/;'

"f:\: ~~l ~:~
<:'5:0 5.0
< 5.0 5.0

< 10 10

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

- ,<5.0.. 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

580 50

< 5.0 5.0

J

Volatiles

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane .

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene

Dibroniomethane

Dichlorodifluoromethane

Ethylbenzene

Isopropylbenzene

.M
me&thPy-/XenYelenCehlon'de ·,;:~;f'~\~':;'I"'"

~Jif~t~~"
Naphthalene 4!~Jlh." \~ \~~.,~.:,~.."._,~.,y.,..,...,."..:..,..'e:~~'!7
n-Butylbenzene ';'~:";({t;;,. ','; ,,,' .-

·'*1 ··;··::~";~.t

n-Propylbenzene \,' "ii,
o-Xylene,!9-i::

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dich/oropropene

Trichloroethene

Trichlorofluoromethane



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 12 of 30
Order#: P0102098

Report Date: 02/26/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0102098-05
Report Date: 26 Feb. 01

Sample Description
PES-MW8D/020701

Analyte(s)

Matrix
Water

Flag Result

Sampled Datemme
07 Feb. 01 9:30

PQl

Received
09 Feb. 01

Units Method #

ug/L;:, 8260B
>,: ~: I, .;::~;.t<~;i'~;

',' ..

Volatiles

Vinyl Chloride

RiskAnalysis
Water

Ethane

Ethene

Methane

< 5.0

350

860

11

5.0

5.0
:":5:0.

"~"·Ct(>q:;R15.

:;. ...t.

ng/L
<';'.'

. nglL

ug/L

: .••• <

AM18



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 13 of 30
Order #: P0102098

Report Date: 02/26/01

Client Proj Name: NSA-Midsouth
Client Proj #: 737490.040000

Lab Sample #: P0102098-06

Sample pescription

PES-MW7S/020701

Matrix

Water

Sampled DatefIime

07 Feb. 01 11 :00

Received

09 Feb. 01

Analyte(s)

WetChem
Water

Bromid~

Nitrate-nitrite as N

Total Organic Carbon

V latil s
Water

1,1,1,2-Tetrachloroethane

1,1 ,1-Trichloroethane

1,1,2,2-Tetrachloroethane

- 1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene ,,<11-f.:

~ :~:~~~~:~~::~::;:::~:!" ~ "t~$"
I"i'~' ''it'. Ilf1~ ~

1,2,4-Trichloro~r~.!;,Qe~! ~f, 6'ii;~- .

1,2,4-Trimethylbeh~.~h~)!~ J}'//~
~ '''<i,

1,2-Dibromo-3-chlor9propane
>j,.-;"-;-

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1A-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Flag Result

< 2.0

J 0.026

< 2.0

< 5.0­
:<::.5.0

.' .".';"."

§~*~,~,
95

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0
< 20

< 5.0
<-5.0-
< 5.0

< 5.0
< 5.0

< 5.0

< 5.0

< 5.0

< 5.0
< 5.0
< 5.0

PQL

-2.0

0.050

2.0

:;~~::~:d;:

~~.O";

5.0
5.0

5.0
5.0

5.0
5.0
5.0
5.0
5.0

20

5.0

5.0
5.0
5.0

5.0
5.0
5.0
5.0
5.0

5.0

5.0

Units

ugfL

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ugfL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

Method #

320.1

353.3

9060

8260B



Client Name: Parsons Engineering Science
Contact Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 14 of 30
Order #: PO102098

Report Date: 02/26/01

Client Proj Name: NSA-Midsouth
Client Proj #: 737490.040000

Lab Sample #: P0102098-06
Report Date: 26 Feb. 01

Sample Description
PES-MW7S/020701

Analyte(s)

~

Water

Flag Result

Sampled DateITime
07 Feb. 01 11 :00

PQl

Received
09.Feb.01

Units Method #

Volatiles

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene
Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene

Dibromomethane !,r,;j;".
Dichlorodifluoromethane, ":.:i!\

r.'4.' . '. ~:: >,,~~,

Ethylbenzene ic ':{~~,;

Isopropylbenzene ~~L ,/."
m & p-Xylene

Methylene Chloride

Naphthalene

n~Butylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0
, < 5.0 5.0

< 5.0 5.0

~ !:'$~~':~;r
.;«':5';0, '>,"". "'.. '''':.' 5:0'

(~ii:::j ~.~
61 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

<10 10
-< 5.0 - 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

ug/L ;/""\"

. Tig/l '~0!;·/I};"~;i'f

u,clV'- '
.<~g/L
" Jg/l

ug/L

ug/l

ug/L

ug/l

ug/L

ug/l

ug/L

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/L

ug/l

ug/l

ugll

ug/l

ug/L

ug/L

ug/L

ug/l

ug/l

8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 15 of 30
Order #: P0102098

Report Date: 02126/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0102098-06
Report Date: 26 Feb. 01

Sample Description
PES-MW7S/020701

Analyte(s)

Volatiles

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

RiskAnalysis
Water

Ethane

Ethene

Methane

J

1i~~?~;;•.,.
:,;;:,

~~)$?

M9!!:ix
Water

Flag Result

< 5.0

< 5.0

< 5.0

95

< 5.0

< 5.0

Sampled Datemme

07 Feb. 01 11 :00

PQl

5.0

5.0

5.0

5.0
5;0

'~~;,:.~~?:
.. r._·
":~;:.<,

.,.~~.: .. '

.:-••<

5.0

5.0

0.015

Received

09 Feb. 01

Units Meth d #

".s;..~.:":.~~~

ug/Lir .~ 8260B

'"~I\C~:::}
"'~iug/L

')lg/L

ug/L

ng/L AM18

ng/L

ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 16 of 30
Order#: P0102098

Report Date: 02126/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0102098-07

Sample Description

PES-MW7D1020701

Matrix

Water

Sampled Dateffime

07 Feb. 01 12:35

Received

09 Feb. 01

Analyte(s) Flag Result PQL Units Method #

WetChem
Water

Bromide

Nitrate-nitrite as N

Total Organic Carbon

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene,:/"
~.lG!}j~

1;2,3-Trichloropropane l'f;,ii
• _.~·rl::~,. ~~ ~.~~~

1,2,4-Tnchlorobenzene \ 'f'{,
;1,,- ~'.';r;;:~ ...~,,;,~ ~l~,.,,:

1.2,4-Trimethylbeiizene;;)~ jiY'
'I. ·'iV,'·

1,2-Dibromo-3-chlorgpropane

1,2-Dibromoethane'!'

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane '

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

< 2.0

2.5

< 2.0

< 5.0

:,:<ii~~i
23

< 5.0

<5.0

< 5.0

< 5.0

< 5.0

< 20

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

<5.0

< 5.0

< 5.0

<5.0

< 5.0

< 5.0

'":~'::~~>:'" ~

\~'.~:,
.>.,.,;.."..... ,'-

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0
5.0 '.

20

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

uglL

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ugIL

uglL

ug/L

ug/L

320.1

353.3

9060

8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 17 of 30
Order#: P0102098

Report Date: 02126/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0102098-07
Report Date: 26 Feb. 01

Sample Pescription

PES-MW7D/020701

Analyte(s)

Matrix

Water

Flag Result

Sampled DatefTime

07 Feb. 01 12:35

PQL

Received

09 Feb. 01

Units Method #

Volatiles

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene ,,~/.,~f
..:-'..;'"".' 0':£

Dibromomethane f,;'i::~. '~i?,.

DichlorodifluoromethanE1l~ ,
.....;-::-!,~:i'~~;'S:":.r f; '..

Ethylbenzene -{~'>(,,~,~;._ 1
·;c ,,;;:;~,,;

Isopropylbenzene\ ""%
m & p-Xylene ;!-;:;'.'!"

Methylene Chloride

Naphthalene

n-Butylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

J 1.4 5.0

< 5.0 5,0

< 5.0 5.0

< 5.0 5.0

< 5.0 5,0

< 5.0 ..~~tf;i;~;~~
210 ,··"'·50'

< 5.0 il'~~i;r5'i'd.,;.'~~~\"~> '\1~~~5;"/ "
{~;~:, ~.~

<'5:0 5.0

6.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

<10 10

-<5.0" . 5.0

,< 5.0 5.0.

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

uglL{

:' <,'.,":.'.":••.....;...:·~uu·.·.~.·!,Q-'L' '~;::,p~:r;;;I:'i:
.y'.~ t~.:·i.,~.;<f{:l~'~'·

··;;N9/L .

,it/gIL
ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L'

uglL

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 18 of 30
Order #: P0102098

Report Date: 02126/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0102098-07
Report Date: 26 Feb. 01

Sample Description
PES-MW7D/020701

M.a1dx
Water

Sampled DateITime
07 Feb. 01 12:35

Received

09 Feb. 01

Analyte(s) Flag Result POL Units Method #

Volatiles

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

RiskAnalysis

Water

Ethane

Ethene

Methane

< 5.0

< 5.0

< 5.0

800

< 5.0

< 5.0

5.0

5.0

5.0

50

5,0
.~;;;·:·5:g;

':::»'1~'~~~~~\

5.0

5.0

0.015

ug/L
.>,.",:,<'~:?D,.

+ (::~:~~'.:~)t
l;J,lg/L
',i',

i,ig/L

ug/L

ng/L

ng/L

ug/L

8260B

AM18



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 19 of 30
Order #: PO102098

Report Date: 02126/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0102098-08

Sample Description

PES-MW6D/020701

- -Matrix

Water

Sampled DatefTime

07 Feb. 01 16:15
Received

09 Feb. 01

Analyte(s)

WetChem
Water

Bromide

Nitrate-nitrite as N

Total Organic Carbon

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene.d
:-;!!:'j.

1,2,3-Trichloropropane f1f'~;'"

1,2,4-TriChiorob~Di~D.e 'i
1,2,4-Trimethylbeil~~1{~f~

. ~l~_ ~';ft

1,2-Dibromo-3-chlor'Qpropane
1,2-Dibromoethane .,,;, -

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Flag Result

< 2.0

0.71

< 2.0

< 5.0

,$,,5.0
!-~'i~: ,< ""~:M~v~,

~-.' < 5.0",.,

~i~~~~:J;
36

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 20

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

PQL

2.0

0.050

2.0

_::..:-/;:,;i .;.-.

;'i\l.\ <!h;\ ;~

·1~;~-:: ..
'5~'0
5.0

5.0

_5.0

5.0

5.0

5.0

5.0

5.0

20

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

Units

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

uglL

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L -

Method #

320.1

353.3

9060

8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 20 of 30
Order #: P0102098

Report Date: 02126/01

Client Proj Name: NSA-Midsouth
Client Proj #: 737490. 040000

Lab Sample #: P0102098-08
Report Date: 26 Feb. 01

Sample Description

PES-MW6D/020701

Matrix

Water

Sampled Datemme

07 Feb. 01 16:15

Received

09 Feb. 01

Analyte(s) Flag Result PQL Units Method #

Volatiles

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene
.;::ifl

Dibromomethane r?~1.
't"";'

Dichlorodifluoro .. ethane) ·i~~

Ethylbenzene i'" :...,,~~.~ '~'1t:::>
,.<.~ ~,.:.7:

Isopropylbenzene 'irJ~

m & p-Xylene

Methylene Chloride

Naphthalene

n-Butylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5,0

:~: d~;,;~t~,
,,.,'<"5·0 ..... ..;, .."....":., .5.0

~t, < 5:b"~~ 5.0
'f~~~~;oi;' ::~

3.3 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 10 10

<5.0 " 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

. ~:;,
y.';,.,:,~,....

ug/L.; 8260B
"':0 ;,.luqr.t ·S;'::t;r::,~i;;'[.;::~~

':.~ ~g/L \~",;,"
'}~g/L"

U' IL,g

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 21 of 30
Order#: P0102098

Report Date: 02126/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0102098-08
Report Date: 26 Feb. 01

Sample Description

PES-MW6D/020701

Matrix

Water
Sampled DatelTime

07 Feb. 01 16:15

Received

09 Feb. 01

Analyte(s) Flag Result PQL Units
.'

Method #

Volatiles

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

RiskAnalysis
Water

Ethane

Ethene

Methane

< 5.0

< 5.0

< 5.0

150

< 5.0

< 5.0

5.0

5.0

5.0

5.0

.~4;lfi~,'..,._.:,".~.:.~...:c,.•,.l. c,
?':' .,1~:~
··1~k·~·f·f
p'

5.0

5.0

0.015

ug/L
".' ~,~ 'iig/L '~'f"~.t?~;-:;Y'(·

""\~~:" uglL
"\'!Jg/L

)ig/L
ug/L

ng/L

ng/L

ug/L

8260B

AM18



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 22 of 30
Order #: P0102098

Report Date: 02126/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0102098-09
Report Date: 26 Feb. 01

Sample Description
PES-MW6D/020701 MS

Analyte(s)

Matrix

Water

Flag Result

Sampled DateITime

07 Feb. 01 16:15

PQl

Received

09 Feb. 01

Units Method #

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dibromo-3-chloropropane

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethi'lne

1,2-Dichloropr~~~N~,
.,.:~

1,3,5-Trimethylbenzen
",

1,3-Dichlorobenzene;Y:'

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

< 5.0

< 5.0

<5.0

< 5.0

5.2

85

< 5.0

?,m,
< 20

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

- <5.0'"

< 5.0

<5.0
< 5.0
< 5.0
48

< 5.0

< 5.0

< 5.0

<5.0

5.0

5.0

5.0

5.0

'O~;~i~ ....
5:({
5.0

5.0

5.0

20

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0
5.0

5.0

5.0

5.0
5.0
5.0
5.0

. ..:!~~!,'~~~'J:.~
~. ~~\.

""f.( "'IJ~'}- ~jf~i!Hi:~f1;~)t 8260B
:.,.y ug/L ·'~""':?Y,<r' {;

~L} _...~'.,. \:.
·:~".ug/L

)}g/L
ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

uglL

ug/L

uglL

ug/L

ug/L

ug/L

uglL

uglL

ug/L

ug/L
ug/L

ug/L

ug/L

ug/L

ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 23 of 30
Order #: P0102098

Report Date: 02126/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0102098-09
Report Date: 26 Feb. 01

Sample Description
PES-MW6D1020701 MS

Analyte(s)

Mmrix
Water

Flag Result

Sampled DatefTime
07 Feb. 01 16:15

PQl

Received
09 Feb. 01

Units Method #

V latiles

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene

Dibromomethane

Dichlorodifluoromethane

Ethylbenzene

Isopropylbenzene

m & p-Xylene

Methylene Chloride

Naphthalene

n-Butylbenzene,.

n-Propylbenzene ''''

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

< 5.0 5.0

13 5.0

51 5.0

< 5.0 5.0

< 5.0 5,0

J ;~o \;h;::.;:~\;;·,'~~!{z<'i)
!i"~ig, ~.~

. < 5.0 5.0

< 10 10

<5.05.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

- .<5.0 '. 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

51 5.0

< 5.0 5.0

< 5.0 5.0

210 5.0

< 5.0 5.0

,,:r;l.:"~~.

ug/Lr "',. 8260B

"e\~~~';r'I:;J
ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

uglL

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 24 of 30
Order #: P0102098

Report Date: 02/26/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

lab Sample #: P0102098-09
Report Date: 26 Feb. 01

Sample Description

PES-MW6D/020701 MS

Analyte(s) .

Matrix

Water

Flag Result

Sampled DateITime

07 Feb. Of 16:15

PQl

Received

09 Feb. 01

Units Method #

Volatiles

Vinyl Chloride



Page: Page 25 of 30
Order #: P0102098

Report Date: 02126/01

Client Proj Name: NSA-Midsouth
Client Proj #: 737490.040000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0102098-10
Report Date: 26 Feb. 01

Sample Description
PES-MW6D/020701 MSD

Matrix
Water

Sampled Datemme
07 Feb. 01 16:15

Received
09 Feb. 01

PQl

8260B

Units Method #

';";i!i~:~~)
"'ug/L
-"'~g/L

uglL

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/l

ug/L

·uglL

uglL

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

5.0

5.0

5.0

5.0

<;::~~:;
- '1:~/:

5.0

5.0

5.0

20

5.0

5.0

5.0

5.0

5.0

5.0

,5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

< 5.0

< 5.0

< 5.0

< 5.0

5.4

88

< 5.0
,-<:5;0,

~i'~.~~)
<'5:0

< 20

< 5.0

< 5.0

< 5.0

< 5.0

<5.0

< 5.0

-<5.0·.

< 5.0

< 5.0

< 5.0

< 5.0

49

< 5.0

< 5.0

< 5.0

< 5.0

Flag ResultAnalyte{s)

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dibromo-3-chloropropane

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane
~';::~'{~2;~.

1,2-Dichloropropa~ .

1,3,5-Trimethylben1.e
1,3-DichlorobenzenJ;!~€"
1,3-Dichloropropane

1A-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Ghlorotoluene

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 26 of 30
Order#: P0102098

Report Date: 02126/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0102098-10
Report Date: 26 Feb. 01

Sample Description
PES-MW6D/020701 MSD

Matrix'
Water

Sampled Date[[ime
07 Feb. 01 16:15

Received
09 Feb. 01

Analyte(s) Flag Result PQL Units Method #

Volatiles

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane
.Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene

Dibromomethane

DichlorodifJuoromethane

Ethylbenzene

Isopropylbenzene

m & p-Xylene

Methylene Chloride

Naphthalene"

n-Butylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

TrichlorofJuoromethane

< 5.0 5.0

14 5.0

51 5.0

< 5.0 5.0

< 5.0 5,0

J ;5~O .t"''''icJ:;::C'-':':<;:';;''~~:/~
~~I~ I~

< 5.0 5.0

<10 10

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

<5.0' 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

52 5.0

< 5.0 5.0

< 5.0 5.0

220 5.0

< 5.0 5.0

ug/L
.,:"'''ug!L ":",;;);i{"!i~;";;r~,

,<;ii~,~~ u/L
"~YGg/L
-'d~/L
,.~:,<-

ug/L

ug/L

ug/L

ug/l

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

uglL

uglL

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

8260B



Client Name: Parsons Engineering Science
Contact Bruce Henry
Address: 1700 Broadway

Suite 900
Denver. CO 80290

Page: Page 27 of 30
Order#: P0102098

Report Date: 02126/01

Client Proj Name: NSA-Midsouth
Client Proj #: 737490.040000

Lab Sample #: P0102098-10
Report Date: 26 Feb. 01

Sample Description
PES-MW6D/020701 MSD

Analyte(s)

Volatiles

Vinyl Chloride

":'I'!"

1;~~!\
.~(£~:--~

Matrix
Water

Flag Result

< 5.0

,\" ~ ... ,

Sampled Daterrime
07 Feb. 01 16:15

PQl

5.0

Received
09 Feb. 01

Units Method #

t:fj:i':~1:~:'~~J
ug/L i' ", 8260B

r~~'~m·:Yf0rO~\
:p'

;'':;'~Cf!"'4;';''



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 28 of 30
Order #: P0102098

Report Date: 02/26/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490. 040000

Lab Sample #: P0102098-11
Report Date: 26 Feb. 01

Sample Description

TRIP BLANK

Analyte(s)

Matrix

Water

Flag Result

Sampled Dateaime

07 Feb. 01

PQl

Received

09 Feb. 01

Units Method #

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dibromo-3-chloropropane

1,2-Dibromoethane ,

1,2-Dichlorobenzene ,~;f

1,2-Dichloroethane \'~:~~;
1,2-Dichloropr~~~~~:\),j;;;~i>
1,3,5-TrimethYlberi~~~~%.~,;,­
1,3-DichlorobenzenJi't'

1,3-Dichloropropane

1A-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0

:;~~I~4j
':e::5~0'

< 20

< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0

-<5.0 .
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0

5.0
5.0
5.0
5.0

"~;~.~~~
~~O'

5.0
5.0
5.0
20

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

6·.;· ..·-y,j~~~
~; ~

Ai~;jt\~O
"i': iJg/L "

:i9g/L

ug/L

uglL

ug/L

ug/L

ug/L '

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 29 of 30
Order#: P0102098

Report Date: 02/26/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0102098-11
Report Date: 26 Feb. 01

Sample Description

TRIP BLANK

Analyte(s)

Matrix

Water

Flag Result

Sampled Datemme

07 Feb. 01

PQl

Received

09 Feb. 01

Units Method #

V latiles

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene

Dibromomethane

Dichlorodifluoromethane

Ethylbenzene

Isopropylbenzene

m& p-Xylene

Methylene Chloride

Naphthalene

n-Butylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5:0

< 5.0 50
< 5.0 ,~:tt::;i);5:~6'
< 5.0 ". 5'0
< 5.0 '}~';5:0'.

~'~;.H:):·"::".,>::;,<.c,~, .~~

':.(;5:0' 5.0

< 5.0 5.0

< 10 10

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0· . 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

'f'
:-.!." :.'-!.~~t..

ug/l;:~: "".

,<t.~,,-~~t \;~L~~=,':(
.;"'ug/L

,. ,rug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 30 of 30
Order #: P0102098

Report Date: 02/26/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0102098-11
Report Date: 26 Feb. 01

Sample Description

TRIP BLANK

Analyte(s)

Matrix

Water

Flag Result

Sampled DatelTime

07 Feb. 01

PQl

Received

09 Feb. 01

Units .M thad #

Volatiles

Vinyl Chloride



MIeROSEEPS :::;::.
; ;. ~ ;. ;. ; ;. ;. ;. ;. ;. :. ;. ;. ;. ;. ;. ;. ;. ;. :. :. ;. ;. ;. :.;. :.;.;.;.;.;.;.;.;.;.;.;.;. ;. .~.;..:..
::::::::::::::::::::::::::: :::::::::::::~~~.••••••••••••••••••••••••••• ••••••••••••••• •••••••• • ••• •• •••• ••••• •••••

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Denver, CO 80290

Page: Page 1 of 86
Order #: P0102145

Report Date: 03/06/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Sample Identification
Lab Sample # Client Sample 10
POl 02145-01

P0102145-02

P0102145-03

POl02145-04

P0102145-05

POl0214S-06

POl 02145-07

POl02145-00

P0102145-09
POl 02145-1 0

P0102145-11

P0102145-12

P0102145-13

P0102145-14

PES-MWl D/020601

PES-MWl SI020601

PES-MWl SI020601 MS

PES-MWl Sl020601
MSD

007Gl15lF/020601'

DUP-l

PES-MW6S1020701

RINSATE

DUP-2

TRIP BLANK-2

PES-MW8D1020701

PES-MW5Sl020801

PES-MW5D/020801

PES-MW3SI020901

POl02145-15

P0102l45-l6

POl02145-17

P0102145-l8

POl02145-19

P0102l45-20

POl 02145-21

P0102145-22

POl 02145-23

POl02145-24

P0102145-25

POl 02145-26

POl02l45-27

POl 02145-28

P0102l45-29

PES-MW3DI020801

PES-MW4S/020801

PES-MW4D/0208Ol

PES-MW2S/020801

PES-MW2DI020801

DUP-3

PES-INJ3sl020801

PES-INJ3SI020801 MS

PES-INJ3S1020801 MSD

PES-INJ3DI020901

OllDUP

PES-INJ3D/020901

PES-INJ2D/020901

PES-INJ2S1020901

TANKI020901

Approved By, -4cr~4lo
NOTES: Due to sample matrix, the oil samples were extracted and diluted to analyze. The MSIMSD were not
multiplied by the extracxtion and dilution factor.

220 William Pitt Way, Pittsburgh, PA 15238 • Phone (412) 826-5245, Fax (412) 826-3433



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 2 of 86
Order#: P0102145

Report Date: 03/06/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0102145-01

Sample Description

PES-MW1D/020601

,M9!rix
Water

Sampled DateITime

06 Feb. 01 11 :30
Received
12 Feb. 01

Analyte(s) Flag Result PQl Units Method #

WetChern
Water

Nitrate-nitrite as N

V latiles
Water '

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroetharie

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

, 1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzenei;
~4~lJ-..:~·~

1,2-Dibromo-3!cl),!Q"r prQpa~~... -C,.
. ~, ~~~~

1,2-:DlbromoethanEt ",Y

1,2-DichlorobenzenE:h~,'
,;~~ro

1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene

0.30

< 5.0

<5.0

< 5.0

<5.0

\~1''""""',",·-i,'"·'.
<5.0

< 5.0

< 5.0

<5.0

<20

<5.0

<5.0

_<: q.O
<5.0
< 5.0

< 5.0

<5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

0.050

'5'iO~
__.:"·l~· "

";: §~9.
'.-;~.o: "

5\0
..~! .

5.0

5.0

5.0

5.0

5.0

5.0

5.0

20

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

J""'-"~S~",

.<,..m,f~";:,
.... :;.~~: t·

'~~>,

,.' )8~;~

ug/l

ug/L

uglL

ug/L

ug/L

uglL

ug/L

uglL

uglL

uglL

uglL

uglL

uglL

uglL

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ugIL

ug/L

ug/L

ug/L

353.3

8260B



Page: Page 3 of 86
Order #: P0102145

Report Date: 03/06/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490. 040000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0102145-01
Report Date: 16 Mar. 01

Sample Description
PES-MW1D/020601

Matrix
Water

Sampled Date[[ime
06 Feb. 01 11 :30

Received
12 Feb. 01

POL

8260B

Units Method #

'r"'':''~~.~f.;.~.:...••'.;.,f,':',':·•.C.'·•...l?.;'~U'.'.:.•C.:gIL~';;~t:~
'.... . '+"i"·,,,··...j'·
:!l,;lJg/L

,:;tiglL
uglL

ug/L

ug/L

ug/L

ug/L

uglL
ug/L

uglL

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

uglL

uglL
.ug/L

ug/L

ug/L

ug/L

uglL

ug/L

Result

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5,0

< 5.0 "'A~t:i:5;?:'
< 5.0 "".5.0.; ..

< 5.0 "'r'{:j,js:,:,,,,:,,..,,, "1~!,Q, ... 7:,
,,(':¥5iQ,., "5.0

~i.~~; ~:~j~ ~:~
'<~5jr 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 10 10

< 5.0 .5.0

< 5.0 5.0

-<5.0' 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

2.6 5.0

< 5.0 5.0

Flag

J

<,

·.l¢1C"f,~"

~1,

\~~~;'::2i'i/P

Volatiles

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene

Dibromomethane

Dichlorodifluoromethane .,'
,~}

Ethylbenzene ,..,~,

Isopropylbenz~ne

m & p-Xylene _
"Ii,

Methylene Chloride.~
r",,,:-.J

Naphthalene of''''

n-Butylbenzene

n-Propylbenzene

~Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

Toluene

trans-1.2-Dichloroethene

Analyte(s}



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 4 of 86
Order#: P0102145

Report Date: 03/06/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490. 040000

Lab Sample #: P0102145-01
Report Date: 16 Mar. 01

Sample Description

PES-MW1D1020601

Analyte{s)

Matrix
Water

Flag Result

Sampled DatefTime
06 Feb. 01 11 :30

PQL

Received
12 Feb. 01

Units Method #

Volatiles

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

RlskAnalysis
Water

Ethane

Ethene

Methane

< 5.0

] 1.2

< 5.0

< 5.0
..,,:.,

nglL

nglL

ug/L

8260B

AM18



Page: Page 5 of 86
Order #: P0102145

Report Date: 03/06/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0102145-02

Sample Description

PES-MW1 S/020601

Matrix

Water

Sampled Dateaime

06 Feb. 01 12:50

Received

12 Feb. 01

Method #

353.3

8260B

Units

t~~~~:~,..
'"lfiglL "~~JA~/;l'lMf!'.<\/ ;:J
;B~/~
uglL

ug/L

uglL

uglL

uglL

uglL

ug/L

uglL .

uglL

ug/L

ugIL

uglL

ugIL

uglL

uglL

uglL

uglL

uglL

uglL

ug/L

ug/L

uglL

ugIL

uglL

POL

0.050

<"",fi" ....
·5~0:·
..,."

5.0

5.0

5.0

5.0

5.0

5.0

5.0

20

5.0
5.0

5.0
5.0
5.0
5.0

5.0
5.0
5.0
5.0

5.0

5.0

5.0

Flag Result

< 5.0

< 5.0

< 5.0

(i~:~~)
< 5.0

< 5.0

<: 5.0

<5.0
< 20

< 5.0
< 5.0·

< 5.0

< 5.0

< 5.0 .

..: 5.0
< 5.0

< 5.0

<5.0
< 5.0
< 5.0

J 1.1

< 5.0

J. 0.003

WetChem
Water

Nitrate-nitrite as N

Analyte(s)

V latiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene ,fil
1,2,4-Trimethylb~[Izene!~"t~\%

..~::. w ~~

1,2-Dibromo-3~~niBi:o .rdparr:~i
. l;., Ir.:.. -:'(:i},:r.-

1,2-Dlbromoethane.~ "c.-

1,2-Dichlbrobenzeni)~'
1,2-Dichloroethane

.1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene



Page: Page 6 of 86
Order #: P0102145

Report Date: 03/06/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490. 040000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0102145-02
Report Date: 16 Mar. 01

Sample Description

PES-MW1 S/020601

Matrix
Water

Sampled DatelTime
06 Feb. 01 12:50

Received
12 Feb. 01

Analyte(s) Flag Result PQL Units Method #

8260Bug/L
A ~J(""Tig(~ ';':f;!i:~I§';;;Pi·i.

• ;,~ ug/L

~';:~g~~
"lJg
uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

uglL

ug/L

uglL

ug/L

ug/L

uglL

ug/L

ugIL

uglL

ug/L

ug/L

5.0

5.0

5.0

5.0

5,0

"1>;~~t:~~:
'"f5~0 .-
5:6"'
5.0

5.0

5.0

5.0

5.0

5.0

5.0

10

5.0

5.0

5.0
5.0

5.0

5.0

5.0
5.0
5.0
5.0
5.0
5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

3.0

(~I~i~}
<'5:0

< 5.0

< 5.0

< 5.0

<5.0

<10

< 5.0

< 5.0
<5.0 .

< 5.0
< 5.0
<5.0

< 5.0

< 5.0

<5.0

<5.0

2.1

< 5.0

J

J

J

l,",,,,,,it1i>
;:i?

~~~i~%.::~)

V latiles

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene

Dibromomethane

Dichlorodifluoromethane,
d».'"

Ethylbenzene ~,\fi',.
t.; 'i~~

Isopropylbenz~nt1f!' . ~ \r:i..
. ~ ~~~

m & p-Xylene '\ \,i:~"'''
.J~'

Methylene Chloride·~ .
~c

Naphthalene ".~'

n-Butylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec~Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 7 of 86
Order #: P0102145

Report Date: 03/06/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0102145-02
Report Date: 16 Mar. 01

Sample Description

PES-MW1S/020601·

Analyte(s)

Matrix

Water

. Flag Result

Sampled Datemme

06 Feb. 01 12:50

PQL

Received

12 Feb. O~

Units Method #

Volatiles

trans-1,3-Dichloropropene

Trichloroeth~ne

Trichlorofluoromethane

Vinyl Chloride

RiskAnalysis

Water

Ethane

Ethene

Methane

< 5.0

53

< 5.0

< 5.0

5.0

5.0

5.0

5.0

nglL

nglL

uglL

AM18



Page: Page 8 of 86
Order#: P0102145

Report Date: 03/06/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

lab Sample #: P0102145-03
Report Date: 16 Mar. 01

Sample Description
PES-MW1S/020601 MS

Matrix
Water

Sampled Datemme
06 Feb. 01 12:50

Received
12 Feb. 01

Analyte(s) Flag' Result PQl Units Method #

<-":~" ..~ ..~.

'"(~l (~'~;, 82608

ug/L

uglL

ug/L

uglL

ug/L

ug/L

ug/l

ug/L

uglL

ug/L

uglL

ug/L

uglL

uglL

ug/L

uglL

~glL

ug/L

uglL

ug/L

uglL

ug/l

uglL
, ug/L

5.0
5.0
5,0
5.0,

·.(5.~;;\

.~

~:m:1: ~;:
50 ."~,,

&~,/"

5.0
5.0

5.0
20

5.0
5.0

5.0
5.0
5.0
5.0

5.0

5.0

5.0
5.0
5.0

5.0
5.0

5.0
5.0
5.0

< 5.0

<5.0

< 5.0

<: 5.0
28

74

< 5.0

~,' <5:0;,.

t(~~:~:~
< 20

< 5.0

< 5.0
< 5.0

< 5.0

< 5.0

< 5.0
<5.0.
< 5.0
< 5.0

< 5.0

< 5.0
49

< 5.0
< 5.0

< 5.0

< 5.0

V latiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

. 1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2.3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dibromo-3-chloropropane'

1,2-Dibromoethane ,4(1;'
\'fl.,

1,2-Dichlorobenzene "\~,

1,2-Dichloroetl:!i:ig. ~~i::"""
1,2-Dichloropropc!, .,V

'..
1,3,5-Trimethylben~~ne"

';0;;'"'
, 1,3-Dichlorobenzene~"

1,3-Dichloropropane

1,4-Dichlorobenzene

2;2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 9 of 86
Order #: P0102145

Report Date: 03/06/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0102145-03
Report Date: 16 Mar. 01

Sample pescription
PES-MW1 S/020601 MS

M5illix
Water

Sampled DatefIime
06 Feb. 01 12:50

Received
12 Feb. 01

Analyt (s) Flag Result PQL Units Method #

Volatil s
Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene

Dibromomethane

Dichlorodifluoromethane

Ethylbenzene

Isopropylbenzene
",,'if'

:e~:~~e~~IOride i~~: ~"~~.',!.
Naphthalene ~ ,

n-Butylbenzene '~~1":
.~ ·~·1~· ~P

n-Propylbenzene 'l;\., ~
!~n~

o-Xylene li'~'

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

trans-1 ,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

J

J

< 5.0 5.0

< 5.0 5.0

50 5.0

< 5.0 5.0

2.8 5,0,

~~:o t"{'-C'~'t~5';.'?':"'·'.'.'~0"."."""'~)'- ·:'~~:i?ii~;li':;'.~:,~ .

~~~~~~, ~,~f ~.~
""r"Ji' < 5.0 5.0

<10 10

< 5.0 5.0

< 5.0' 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

. :<,5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

55 5.0

< 5.0 5.0

< 5.0 5.0

100 5.0

< 5.0 5.0

ug/L 8260B
,«~,"";i1g/~ "5J!i-jf.'~iJi~'~r~;~

/';G;:k>~~t
"~LlJg/L

\;{0 ..
}Jg/L

I-'}~' ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ugIL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 10 of 86
Order #: P0102145

Report Date: 03/06/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000.

Lab Sample #: P0102145-03
Report Date: 16 Mar. 01

Sample Description

PE8-MW1S/020601 MS

Analyte(s)

Volatiles

Vinyl Chloride

Matrix
Water

Flag Result

< 5.0

Sampled DatefTime

06 Feb. 01 12:50

PQL

5.0

Received

12 Feb. 01

Units Method #

1if:l.:!o;{t\;...
ug/Ld ...~ 8260B

~~g~~~%t.

'i':~.{},./p



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 11 of 86
Order #: P0102145

Report Date: 03/06/01

Client Proj Name: NSA-Midsouth
Client Proj #: 737490. 040000

Lab Sample #: P0102145-04
Report Date: 16 Mar. 01

Sample Description
PES-MW1 S/020601 MSD

Matrix
Water

. Sampled DateITime

06 Feb. 01 12:50
Received
12 Feb. 01

Analyte(s) Flag Result PQL Units Method #

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dibromo-3-chloropropane

. 1,2-Dibromoethane -',

~:~:~:;:~~ \\~,
1,3,5-Trimethylben:i~ne"'(;'

.!,;~r.

1,3-DichlorobenzenEii '"

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

< 5.0 .5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

2773 '. "'~~_.;.•.~.,.:...:,..:'."...:.5p'.:.·,.~Po·~:.":'.
/,,::,<,,:?,~:.. -. ..

< 5.0 i.~ ~ ~·:·'5~O

{:';(~~"~} :~'
'1,fi1t":"::;:~i 5.0.W 5.0

"""'~?;", ,:(~,;,j..f~~t~:/~· ~:250!0';'fF 5.0.

~:.~,~,.., < 5.0 ~~O
.-'1
" < 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

- < 5.0 . 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

49 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

".
!,./~"o'·;-:<:~~~i

."",;e'-TjgL~ ~~~t1ritft~;{i£i!~
'!"~<;~%f~li:~ \~;"'~i/i'

"ILNg
ug/L

ug/L

uglL

ug/L

ug/L

uglL
ug/L

ug/L

uglL

uglL

uglL
ug/L

. ug/L

ug/L

uglL
uglL

uglL
ug/L

ug/L

ug/L

ug/L

uglL

uglL

ug/L

8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 12 of 86
Order #: P0102145

Report Date: 03/06/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490. 040000

Lab Sample #: P0102145-04
Report Date: 16 Mar. 01

Sample Description
PES-MW1 S/020601 MSD

Analyte(s)

Mmrix
Water

Flag Result.-
/

Sampled DateITime
06 Feb. 01 12:50

PQL

Received

12 Feb. 01

Units MGthod #

Volatiles

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1 ;2-Dichloroethene

cis-1,3~Dichloropropene

Dibromomethane

Dichlorodifluoromethane

Ethylbenzene

Isopropylbenzene

m & p-Xylene

Methylene Chloride

Naphthalene ,,1'

n-Butylbenzene t

n-Propylbenzene '~,..,.. ''0

o-Xylene dJi ',

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

J

J

< 5.0 5.0

< 5.0 5.0

50 5.0

< 5.0 5.0

2.9 5;0

4.3Q~("'5:0\
,:':.,:'j:'.:..

< 5.0 :;..'<' 5:0' ;~

18 ··~V5:0;J};·"
:,f~'5rQ,:.. "~;;:'.':<:",:.:.: $.'i(
. ~·~t:~

< 5.0 ';T" 5.0
":".~

5.0 ,~" 5.0
':2::~t6:~ 5.0

< 5.0 5.0

< 10 10

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0
-<5.0 ' 5.0

< 5.0 5.0,

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

53 5.0

< 5.0 5.0

< 5.0 5.0

99 5.0

< 5.0 5.0

,:;.<:., ..~;.

ug/L i 'J:, 8260B

~,~~.t~~:)
','" IL}Jg
ug/L

uglL

ug/L

ug/L

uglL

ug/L

ug/L

uglL

uglL

ug/L

ug/L

ug/L

uglL

uglL

ug/L

ug/L

ug/L

uglL,

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 13 of 86
Order #: P0102145

Report Date: 03/06/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490. 040000

lab Sample #: P0102145-04
Report Date: 16 Mar. 01

Sample Description

PES-MW1 S/020601 MSD

Analyte(s) .

Volatiles

Vinyl Chloride

,!f{f~~; '.
~: .

Matrix

Water

Flag Result

< 5.0

Sampled DateITime
06 Feb. 01 12:50

PQl

5.0

Received

12 Feb. 01

Units .Method #
~:.

.:..:f"~;;":'!~\

ug/L:f "". 8260B
-~;~?~~2~:~~~~:tl

• ,~:j

~4:~~'r:~~d:::



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 14 of 86
Order #: P0102145

Report Date: 03/06/01
Client Proj Name: NSA-Midsouth

Client Proj #: 137490.040000

Lab Sample #: P0102145-05
Report Date: 16 Mar. 01

Sample Description

007GL 15LF/020601

.M21rix..
Water

Sampled DateITime

06 Feb. 01 15:35
Received

12 Feb. 01

Analyte(s) Flag Result PQL Units Method #

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dibromo-3-chloropropane

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroeth
. .~"

1,2-Dichloroprop ".
'l!.

1,3,5-Trimethylben.
~~,.:~

1,3-Dichlorobenzene""

1,3-Dichloropropane ..

1,4-Dichlorobenzene

2;2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

J ~:;:: <}t1~:i\r8.?,"o..~';;.~:J
(Jr!) ~:~

'<"5:0" 5.0

< 20 20

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

- < 5.0· . 5.0

< 5.0 5.0.

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5..0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

/M"'~~
_ '%~~~f.i£\.,.

~~~~!~:;:)
~& IL

,'< 9
uglL

uglL

uglL

ug/L

uglL

uglL

ugIL

uglL

ug/L

ug/L

uglL

uglL

ug/L

ug/L

ug/L

ug/L
uglL

ugIL

ug/L

uglL

uglL

ug/L

uglL

ug/L

8260B



Page: Page 15 of 86
Order#: P0102145

Report Date: 03/06/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO ~0290

Lab Sample #: P0102145-05
Report Date: 16 Mar. 01

Sample Description
007GL 15LF/020601

Matrix
Water

Sampled DatefTime
06 Feb. 01 15:35

Received
12 Feb. 01

Analyte(s) Flag Result PQL Units Method #

.;,~~:,;;i~~.
ug/L £" .~ 8260B

"';;Gl'~::'
\~;ug/L

~~, lL
',> 9
ug/L

ug/L

ug/L

uglL

ug/L

ug/L

uglL

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

5.0

5.0

5.0

5.0

< 5.0

18

< 5.0

< 5.0

< 5.0

6.3
< 5.0

< 5.0 '~:'i';;~:;1),.,:;';";f~:!'fiJ"
,,;(%"%' ~~l~:~ :~
"%~~,:~;# :~: ;~

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0
-< 5.0 . 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

J 2.6 5.0

< 5.0 5.0

< 5.0 5.0

8.7 5.0

< 5.0 5.0

Volatiles

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene

Dibromomethane

Dichlorodifluoromethane

Ethylbenzene

·Isopropylbenzene

m & p-Xylene

~E~:~~de ~f~~,
o-Xylene ..J0"~
p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane



Client Name: Parsons Engineering Science
. Contact: Bruce Henry

Address: 1700 Broadway
Suite 900
Denver, CO 80290

Page: Page 16 of 86
Order#: P0102145

Report Date: 03/06/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0102145-05
Report Date: 16 Mar. 01

Sample Description
007GL 15LF/020601

Analyte(s)

Mill!:ix
Water

Flag Result

Sampled Datemme
06 Feb. 01 15:35

PQL

Received

12 Feb. 01

Units Method #

Volatiles

Vinyl Chloride



Page: Page 17 of 86
Order #: P0102145

Report Date: 03/06/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490. 040000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0102145-06
Report Date: 16 Mar. 01

Sample Description

DUP-1
.Msllrix
Water

Sampled Datemme

06 Feb. 01 9:00
Received

12 Feb. 01

Analyt (s) Flag Result PQL Units Meth d #

<_. ('::~~x:",
"""ug/L "'~".~~"'j;\', 8260B

"";{~;J",/~~lL~~~~,!,,"~l
;;'It;ug/L '

'~~&glL
ug/L

ugIL

ug/L

uglL

ug/L

ug/L

uglL

uglL

ugiL

ug/L

ugiL

uglL

ugIL ,

uglL

ugIL

ugIL

ugIL
uglL .

ug/L

ug/L

ug/L

uglL

uglL

ugiL

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0
~., iJ' 1 ~,

J ~:~o ,,~:::,?t,-:;,'"'~~,,;~1~i;r})
~,~/:'::~'~1i~ 5.0

Y:"f 5.0 S 5.0
"~~:;'5:(j!: 5.0

< 20 20

< 5.0 5.0

< 5.0 5.0

.< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

-<5.0 - 5.0

< 5.0 5.p,

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

~ :~~~i~~:::~:~~:~;opane l~r.:,r~~:
1,2-Dibromoethane <'JJi!t ~}~ "
1,2-Dichlorobenzene \f~2\ '~~?J("",-.:'/
1,2-Dichloroelt;t~Q~. -'~.0-..~~._. '~W~:~, /f;"j;:"i<"

1,2-Dichloropropa~'e ,.

1,3,5-Trimethylbenzen
. ~,#

1,3-Dichlorobenzene'

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

, 4-Chlorotoluene

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform



Page: Page 18 of 86
Order #: P0102145

Report Date: 03/06/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0102145-06
Report Date: 16 Mar. 01

Sample Description

DUP-1

Matrix

Water

Sampled DateITime

06 Feb. 01 9:00

Received

12 Feb. 01

Analyte(s) Flag Result PQL Units M th d #

I-~·~g·..~.
ug/L iJ .. '\ 8260B

....}-'''-'ug!.L

4'~';\;:s_~:~
·~;;6·

JiglL
uglL

ug/L

uglL

uglL

ug/L

uglL

uglL

ug/L

ug/L

uglL

ug/L

uglL

uglL

ug/L

ug/L

uglL

uglL

uglL

uglL

uglL

ug/L

ug/L

ug/L

ug/L

< 5.0

16

< 5.0

< 5.0

< 5.0

5.7

< 5.0

< 5.0

< 5.0

<10

< 5.0

< 5.0

<5.0

< 5.0

< 5.0
-<5.0 .

< 5.0

< 5.0

< 5.0

<5.0

J 1.5

<5.0

< 5.0

7.4

< 5.0

5.0

5.0

5.0

5.0

>~:,;:".{?,~::.,p.;~(:.~t~
.• ".... "w··.,"". ~1) '~:~

5.0

10

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

Volatiles

Bromomethane

. Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene

Dibromomethane

Dichlorodifluoromethane

Ethylbenzene

Isopropylbenzene

m & p-Xylene

Methylene Chloride

Naphthalene ..4i/!,·
,~. "!ii';~ -

n-Butylbenzene\,. ~"

n-Propylbenzene '\
'~r~!',{~

o-Xylene ,;";'

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene'

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver,CO 80290

Page: Page 19 of 86
Order #: P0102145

Report Date: 03/06/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0102145-06
Report Date: 16 Mar. 01

Sample Description
DUP-1

Analyte(s)

Matrix
Water

Flag Result

Sampled Datemme

06 Feb. 01 9:00

PQL

Received
12 Feb. 01

Units Method #

Volatiles

Vinyl Chloride

•

•



Page: Page 20 of 86
Order #: P0102145

Report Date: 03/06/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490. 040000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0102145-Q7

Sample Description

PES-MW6S/020701
M21rix
Water

Sampled Datemme

07 Feb. 01 14:15
Received
12 Feb. 01

Analyte(s) Flag Result PQL Units Method #

320.1

353.3

9060

"1 .
.~.

uglL 8260B
~~"

uglL

ug/L

ug/L

uglL

ug/L

uglL

ug/L

ug/L

uglL

uglL

uglL

ug/L

ug/L

ug/L

ugIL

ug/L

ugIL

uglL

ug/L

ug/L

ug/L

uglL

2.0

0.050

2.0

.~.t,;1~(:r;~
.~ ~'i:.

.\~ " .,-

i~:!~:,
-p.'

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

20

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0 .

5.0

< 5.0

..;.<f?p

~~fj;.: ::~:;~'!
·<·'·3§•. f·":'

190

< 5.0

<5.0

< 5.0

< 5.0

< 5.0

<20

_<.5.0

< 5.0

60

< 5.0

. <5.0

< 5.0

< 5.0

< 5.0

< 5.0

<5.0

< 5.0

< 2.0

0.10

< 2.0

WetChem
Water

Bromide

Nitrate-nitrite as N

Total Organic Carbon

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene A~{'

1,2,3-Trichloropr!,pane. ..

1,2,4-TriChlor66~[2:~~~\·· \.

1,2,4-Trimethylberizenej:?'~
~ >r:¥

1,2-Dibromo-3-chloropropane(j:-:-. .

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1;2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

. 1,4-Dichlorobenzene

2,2~Dichloropropane

2-Chlorotoluene

4-Chlorotoluene



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 21 of 86
Order #: P0102145

Report pate: 03/06/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0102145-07
Report Date: 16 Mar. 01

Sample Description
PES-MW6S/020701

Analyte(s)

Matrix
Water

Flag Result

Sampled Datemme
07 Feb. 01 14:15

PQl

Received
12 Feb. 01

Units Meth d #

Volatiles

Benzene

Bromobenzene

Bromochloromethane .

Bromodichloromethane'

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene,
CiS-1,3-Dichloropropen~,;9,;~.,~~':­

Dibromomethane f. "'
Dichlorodifluoromethan~

j .... -~~~1t:.... '~"- '.
Ethylbenzene ' ''t~'<ff~~,,,. { ,:.~':F;'

'~i;. ~.r"A% 0'

Isopropylbenzene ~~" '1;;~
1.1~~j}.

m &p-Xylene 4t;,'

Methylene Chloride

Naphthalene

n;..Butylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

J

J

6.3 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0 ..•

~g'~9:;':i~i5''i':;''';';',.~~t
~~:' I~

22 5.0

< 5.0 '5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 10 10

- 1;2 5.0

< 5.0 5.0,

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

2.1 5.0

.:';"::-·.I;~:~l~~:,

uglU1' 8260B

<:'~l'''~:::)
~'::':~~~ '.

ug/L

ugIL

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ugIL

ug/L

ug/L

uglL

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: . Page 22 of 86
Order #: P0102145

Report Date: 03/06/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0102145-07
Report Date: 16 Mar. 01

Sample Description

PES-MW6S/020701

Analyte(s)

Milldx
Water

Flag Result

Sampled Dateffime

07 Feb. 01 14:15

PQl

Received

12 Feb. 01

Units Method #

Volatiles

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

RiskAnalysis
Water

Ethane

Ethene

Methane

< 5.0

36

< 5.0

920

< 5.0

< 5.0

5.0

5.0

5.0

100

.5:0
·5;~i~

,"',':

5.0

5.0

0.015

nglL

nglL

ug/L

8260B

AM18



Client Name: Parsons Engineering Science
Contact Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 23 of 86
Order #: P0102145

Report Date: 03/06/01

Client Proj Name: NSA-Midsouth
Client Proj #: 737490.040000

Lab Sample #: P0102145-08
Report Date: 16 Mar. 01

Sample Description
RINSATE

Analyte(s)

M2!!:ix
Water

Flag Result

Sampled Datemme
06 Feb. 01 13:00

PQL

Received
12 Feb, 01

Units Method #

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1~Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dibromo-3-chloropropane

1,2-Dibromoethane
:-;it1,2-Dichlorobenzene

1,2-Dichloroeth, ,

1,2-Dichloroprop3. ",,J '.'.-..~.~.:>" ~
,~ --~ ~.

1,3,5-Trimethylberiz. e~:&.
'I',

1,3-Dichlorobenzene?;'

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0
~ .;:. '''':'~;'".

J~:.: '~'i~~';';:~"~~'·;'·2·;;.\,tf).
.. \:<·'~'·'·':5"'·::OO) ~:~,;tJ',,'lJ < 20 5.0

\:~~) 0 : ~:~ ~~
< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

<5.0 5.0

-<5.0. 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

""f~1i;:';.~,~k
'~';;(~g/L

:,:~g/L
ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

uglL

uglL
uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

uglL

ug/L

uglL

ug/L

uglL

8260B



Page: Page 24 of 86
Order#: P0102145

Report Date: 03/06/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490. 040000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0102145-08
Report Date: 16 Mar. 01

Sample Description
RINSATE

Milldx
.Water

Sampled DatefTime

06 Feb. 01 13:00

Received
12 Feb. 01

. <'~;(::~1
uglL "·~.'V,<,·,,·'"

"lJg/L .
··tiQlL
ug/L

ug/L

ug/L

ug/L

ug/L

. ug/L
ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

uglL

uglL

ug/L

.ug/L

ug/L

uglL

uglL

ug/L

ug/L

ug/L

ug/L

Result

8260B

Meth d#UnitsPQl

5.0

5.0

5.0

5.0

5:0
,r,"-" -.J,'

,-<:i 5"P'
..t';;. . ~":::~;,.;5~'O;

\'5.0
·V~:.-·

"5.0
•..... 5.0

5.0

5.0

5.0

10

5.0

5.0

5.0

5.0

5.0

5.0

5.0 .

5.0

5.0

5.0

.5.0

5.0

5.0

5.0

5.0

< 5.0

3.8

< 5.0

< 5.0

< 5.0

1.7

< 5.0

< 5.0

~IiJ
< 5.0

<10

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

- '<5.0'

< 5.0

< 5.0

< 5.0

< 5.0

1.7

< 5.0

<5.0

22

< 5.0

Flag

J

J

J

Analyte(s)

Volatiles

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene

Dibromomethane

Dichlorodifluoromethane

Ethylbenzene

Isopropylbenzene

m & p-Xylene

Methylene Chloride

Naphthalene, ..

n-Butylbenzene ;,&

n-Propylbenzene\ .
o-Xylene ,Jj#'
p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 25 of 86
Order #: P0102145

Report Date: 03/06/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490. 040000

Lab Sample #: P0102145-08
Report Date: 16 Mar. 01

Sample Description

. RINSATE

Analyte(s) .

Volatiles

Vinyl Chloride

.Mm!:ix
Water

:;tj

i~ii~i~iA,,'~«iJ

Flag Result

< 5.0

Sampled patemme

06 Feb. 01 13:00

PQL

5.0

Received.

12 Feb. 01

Units Method #

p;.. :>~,;.;J.:t~

ugiL f __:, 8260B
··~·);~tl~~.~~·~:~t.~

,;.:..1

~~;;tti"~ .':'f"~-:1



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 26 of 86
Order #: P0102145

Report Date: 03/06/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490. 040000

Lab Sample #: P0102145-09

Sample Description
DUP-2

Analyte(s)

Matrix
Water

Flag . Result

Sampled patemme
07 Feb. 01 7:00

PQl

Received
12 Feb. 01

Units Meth d #

WetChem
Water

Bromide

Nitrate-nitrite as N

Total Organic Carbon

< 2.0

J 0.003
< 2.0

2.0

0.050

2.0

320.1

353.3

9060

V latHes
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene "
.•-;j,.

1,2,3-Trichlorobenzene,<.·"~

1,2,3-Trichlorop~~pane ~.
1,2,4-Trichlor(jb~ri2ene \

~:- "'1l~~, .. ';;~

1,2,4-Trimethylben~ene,~
''W. ....."',

1;2-Dibromo-3-chloropropane
.".,"1.

1,2-Dibromoeth~me

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

~';~.

~~~./'"

dt~~i')~'!:'
<5.0"(50
. 5 0 ·f:J,t~if;rV:>. ~;~~O"

\~I~H
97 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

<5.05.0

.< 5.0 5.0

<20 20

. -< 5.0.. 5.0
< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

Lig/L

ug/L

ug/l

ug/L

ug/L

uglL

ug/L

uglL

uglL

ugfL

ug/L

ug/L

ug/L

ug/L

ugfL

ug/L

ugfL

ug/l

ug/L

uglL

ug/L

uglL

. ug/L

8260B



Page: Page 27 of 86
Order#: P0102145

Report Date: 03/06/01

Client Proj Name: NSA-Midsouth
Client Proj #: 737490.040000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0102145-09
Report Date: 16 Mar. 01

Sample Description
DUP-2

~

Water
Sampled DatefTime

07 Feb. 01 7:00
Received
12 Feb. 01

Analyte(s) Flag Result POL Units Method #

. \

8260BuglL

1~~;! '·f~'!ti.;{iJ:~"i~;~~s

,:;&g/L
ug/l

ugll

ug/l

ug/L

ug/l

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ugll

ugll

ugll

ug/L
uglL

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 .5.0

< 5.0 5;0

~!:: ~~~~~~,
c),~·~;~~:~~;;{t;", 't~)?,"

i(/'<'5;Qli\ ·5:0

;i~i,ii~:;' ~:~
63 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 10 10

-<5.0' 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

~-

t,,'
'" :;:~lr:~;;l

V latil s
Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromofonn

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane
(

Chloroethane

Chlorofonn

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene /1' d'tf
Dibromomethane t';;,
DichlorodifluorOJTiethan~, "

~~ ....
Ethylbenzene n

Isopropylbenzene '\\",,"B'
m &p-Xylene .r·
Methylene Chloride

Naphthalene
n~Butylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 28 of 86
Order #: P0102145

Report Date: 03/06/01

Client Proj Name: NSA-Midsouth
Client Proj #: 737490.040000

Lab Sample #: P0102145-09
Report Date: 16 Mar. 01

Sample Description

DUP-2
~

Water

Sampled Dateaime

07 Feb. 01 7:00

Received

12 Feb. 01

Analyte(s) Flag Result PQl Units Meth d #

Volatiles

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

RiskAnalysis
Water

Ethane

Ethene

Methane

J 1.5

< 5.0

<5.0

99

< 5.0

< 5.0

5.0

5.0

5.0

5.0

5;0

~.<11.t:~;?~ .:~.
"fr- ;~~~',

,·:.ti~./ ./
5.0

5.0

0.015

!/..·,,-;t"t

ug/L£ ~.•~, 8260BA\;:t~~,\,-;~

;:~!:Jg/L

;B'g'lL
uglL

ng/L. AM18

ng/L

ug/L



Page: Page 29 of 86
Order#: P0102145

Report Date: 03/06/01

Client Proj Name: NSA-Midsouth
Client Proj #: 737490.040000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0102145-10
Report Date: 16 Mar. 01

Sample Description

TRIP BLANK-2
Milldx
Water

Sampled Date/Time

06 Feb. 01 10:00
Received

12 Feb. 01

POL

8260B

Units Method #

<"f;;~a~?,;
ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

5.0
5.0
5.0
.§,()

-cAX'5,O
';;--,5\0"

·5?,;.~.{
5.0
5.0

5.0
5.0

20

5.0
5.0

5.0
5.0
5.0
5.0
5.0

5.0
5.0

5.0
5.0

5.0
5.0

5.0

5.0
5.0

< 5.0 '

< 5.0
< 5.0

< 5.0
< 5.0

< 5.0
< 5.0

< 5.0
< 5.0

<5.0

< 5.0

<5.0
-< 5.0,

< 5.0

< 5.0
< 5.0

< 5.0
< 5.0

< 5.0
< 5.0
< 5.0

< 5.0

FI~g ResultAnalyte(s)

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2A-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dibromo-3-ehloropropane

1,2-Dibromoethane
;t:tt"

1,2-Dichlorobenzene s

1.2-Dichloroeth
-:~

1.2-Dichloroprop., '~l:>J,
1,3,5-Trimethylbe~e~"~-r~

\':¥
1.3-DichlorobenzenEF "

1.3-Dichloropropane

1A-Dichlorobenzene

2;2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform



Page: Page 30 of 86
,Order #: P0102145

Report Date: 03/06/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0102145-10
Report Date: 16 Mar. 01

Sample Description

TRIP BLANK-2
Miillix
Water

Sampled Dateaime

06 Feb. 01 10:00
, Received

12 Feb. 01

8260B

Method #Units

ug/L
-tc*''''''ugIL ":~~~"iej~J;,}1~;>

~'~:,:i~ .~~

'<iL ug/L

'i_~~~~t
(, 9
ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L'

ug/L

PQl

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5~0
_,·fJ."·~ ':"'~':i:..

:H $\~~:~J~
··,::'5'0 ":::',':,:"/;"';'i""'·. !!i:6

'.i;i'~'i~ H
< 5.0 5.0

< 10 10

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

<: 5.0 - 5.0

< 5.0 5.0 --

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

Flag Result

Volatiles

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene

Dibromomethane

Dichlorodifluoromethane

Ethylbenzene

Isopropylbenzene

m &p-Xylene

Methylene Chloride

Naphthalene

n-Butylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

TrichlorofJuoromethane

Analyte(s)



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Page: Page 31 of 86
Order #: P0102145

Report Date: 03/06/01
Client Proi Nam NSA-Midsouth

Client Proi # 737490.040000

Lab Sample #: P0102145-10
Report Date: 16 Mar. 01

Sample Description
TRIP BLANK-2

Analyte(s)

Matrix
Water

Flan Result

Sampled DateITime
06 Feb. 01 10:00

PQL

Received
12 Feb. 01

Units Method #

Volatiles

Vinyl Chloride



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Page: Page 32 of 86
Order#: P0102145

Report Date: 03/06/01
Client Proi Nam NSA-Midsouth

Client Proi 1 737490.040000

Lab Sample#: P0102145-11

Sample Description

PES-MW8D/020701

Analyte(s)

Matrix

Water

FlaQ Result

Sampled DateITime

07 Feb. 01 9:30

PQL

Received

12 Feb. 01

Units Method #

WetChem
Water

Bromide

Nitrate-nitrite as N
Total Organic Carbon

< 2.0

1.8

< 2.0

2.0

0.050

2.0

{":J1$!f~~

4'~(,i~f~:'
'",,>"t

:<.~,. ;.f-'

·1

320.1.

353.3

9060



Page: Page 33 of 86
Order #: P0102145

Report Date: 03/06/01
Client Proi Nam NSA-Midsouth

Client Proi # 737490. 040000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Lab Sample #: P0102145-12

Sample pescription
PES-MW5S/020801

Matrix
Water

Sampled DateITime
08 Feb. 01 9:00

Received
12 Feb. 01

Analyte(s) Fla~ Result PQl Units Method #

320.1

353.3

9060

8260Bug/L

ug/l

uglL

ug/l

ug/l

ug/L

ug/L

uglL

ug/l

ug/l

.ug/l

uglL

uglL

ugll

ug/L

ug/l

uglL

ug/L

ug/L

uglL

ug/L

uglL

uglL

2.0

0.050

2.0

< 2.0

0.008

2.5

< 5.0 /~''"••''~;:)
(l~)j,,:W:) !T
.~ 120 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

<20 20

< 5.0 5.0

<5.0' 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

J

~ ~,

• )1);;."1"

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene ~-:':~'
.,~ r..~,,-

1,2,3-Trichlorobenzene ,,-,ii'" "!~~).
• \1:";,;;,, "~;.

1,2,3-Tnchloro~~~.£.ane 1. "'~~~.';;.·.:.~.i!':;:i'
1,2,4-Trichlorobenzene \ '\t, .

. \.;.. ~,.~:~:~:.~. ~~ ~i(lt;'~;;3'

1,2,4-Trimethylbeii:Ze'fiei~~ //:'.
';'~, '~:i:,:;:

1,2-Dibromo-3-chlonipropane
~"1'"

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1;2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1A-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

WetChem
Water

Bromide

Nitrate-nitrite as N

Total Organic Carbon

Volatiles
Water



Client Name: Parsons Engineering Science
Contact: Bruce Henry ,
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Page: Page 34 of 86
Order #: P0102145

Report Date: 03/06/01
Client Proi Nam NSA-Midsouth

Client Proi : 737490. 040000

Lab Sample #: P0102145-12
Report Date: 16 Mar. 01

Sample Description

PES-MW5S/020801

Matrix

Water

Sampled Dateillme

08 Feb. 01 9:00

Received

12 Feb. 01

Analyte(s) FlaQ Result PQL Units Method #

Volatiles

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene .

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene

Dibromomethane

Dichlorodifluoromethane
""'<'!"'jJ"

Ethylbenzene \':.'fg'h

Isopropylbenzene ":~_
f.it'C

m & p-Xylene ,,'1,;'

Methylene Chloride

Naphthalene

n-Butylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-ButYlbenzene

Tetrachloroethene

J 1.8

< 5.0

< 5.0

<5.0

< 5.0

<5.0

11

< 5.0

~~;i-,
<'5'.0

8.8

<5.0

< 5.0

<5.0

<5.0

<5.0

< 10

<5.0
< 5.0

< 5.0

<5.0

< 5.0

<5.0

<5.0

<5.0

< 5.0

< 5.0

5.0

5.0

5.0

5.0

5:0
~'5;O"

';l~,;ib\ '"1",
";5.0"
~.O
5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

10

5.0

5.0
5.0
5.0
5.0
5.0

5.0
5.0

5.0
5.0

,<~>; ;!:",.•.,i~~-:; .
ug/L t; • 8260B

"~Gl'~~~~~~
";ci'ug/L

~~;:'~c _,
)igJL
ug/L,

ug/L

ug/L

ug/L

ug/L

uglL

ug/L.

ug/L

uglL

ug/L

ug/L

uglL

ug/L

ugIL

ug/L

ugIL

ugIL

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 35 of 86
Order #: P0102145

Report Date: 03/06/01
Client Proi Nam NSA-Midsouth

Client Proi I 737490.040000

lab Sample #: P0102145-12
Report Date: 16 Mar. 01

Sample Description
PES-MW5S/020801

Matrix
Water

Sampled DatefIjme
08 Feb. 01 . 9:00

Received
12 Feb. 01

Units Method #Analyte(s)

Volatiles

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorotluoromethane

Vinyl Chloride

RiskAnalysis

Water

Ethane

Ethene

Methane

...;;.

A';~\;~~~~

J

Fla~ Result

1.2
. < 5.0

< 5.0

250

< 5.0

< 5.0

PQl

·"~di(~:~~:)
'~3~ug/l

~;691L
ug/l

ng/L

ngll

ug/L

8260B

AM18



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Page: Page 36 of 86
Order#: P0102145

Report Date: 03/06/01
Client Proi Nam NSA-Midsouth

Client Proi # 737490.040000

Lab Sample #: P0102145-13

Sample Description

PES-MW5D/020801

Analyte(s)

Matrix

Water

FlaQ Result

Sampled Dateaime

08 Feb. 01 7:50

PQL

Received

12 Feb. 01

Units Method #

WetChem
Water

Bromide

Nitrate-nitrite as N

Total Organic Carbon

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene,'

1,2,3-Trichloropr<?pane
_"!g.:-,:~ ..'"

1,2,4-Trichlorooep'i~~ 'Wi
~:'" ';~~"~'

1,2,4-Trimethylbenzeneg1t)i
':~ o::.;,,!

1,2-Dibromo-3~chlorhpropane
f.f1' .

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

< 2."0

1.2

< 2.0

< 5.0

~':~t
'9~~,~::i;')'

~ 58

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

<20

_ .<; 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

<5.0

< 5.0

< 5.0

< 5.0

2.0

0.050

2.0

.,!<-~:A
~~ \".

;(f~«~~;5~'

'g:O"
-;::.~"

5.0

5.0 .

5.0

5.0

5.0

5.0

5.0

5.0

5.0

20

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

ug/L

ug/L

ug/L

uglL

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

uglL

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

uglL

uglL

ug/L ­

ug/L

320.1

353.3

9060

8260B



Page: Page 37 of 86
Order #: P0102145

Report Date: 03/06/01
Client Proi Nam NSA-Midsouth

Client Proi # 737490. 040000

Client Name: Parsons Engineering,Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver. CO 80290

Lab Sample #: P0102145-13
Report Date: 16 Mar. 01

Sample Description

PES-MW5D/020801
M.!ltrix
Water

Sampled Datemme

08 Feb. 01 7:50
Received

12 Feb. 01

8260B

Meth d #Units

<~(;?;t
-"~~;ug/L

<';'~~7L
.- 9
ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

uglL

ug/L

ugIL

uglL

ug/L

uglL

ug/L

ug/L

ug/L

,ug/L

uglL

uglL

ug/L

ug/L

ug/L

ug/L

PQLFla~ Result

J 1.9 5.0

< 5.0 5:0

< 5.0 5.0

< 5.0 5.0

< 5.0 5,0

~4~0 ,,~~~4::i~~~,
< 5.0 \f;~~;~{iW:2,;\ ';:~~'?6:,;,·}i';

\~::, H
8.1 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 '5.0

< 5.0 5.0

< 5.0 5.0

<10 10
- < 5.0 ' 5.0

< 5.0 5.0"
< 5~0 5.0

< 5.0 5.0

< 5.0 5.0
< 5:0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

<5.0 5.0

,Analyte(s)

Volatiles

Benzene

Bromobenzene

Broinochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1 ,2-Dichloroethene

cis-1 ,3-Dichloropropene ",;,

Dibromomethane

Dichlorodifluor9.."thane~;

Ethylbenzene 'f\\~,

Isopropylbenzene '?\:,.';;~~
'h~/'-::~

m & p-Xylene ,~'

Methylene Chloride

Naphthalene
, n~Butylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Page: Page 38 of 86
Order #: P0102145

Report Date: 03/06/01
Client Proi Nam NSA-Midsouth

Client Proi # 737490.040000

Lab Sample #: P0102145-13
Report Date: 16 Mar. 01

Sample Description

PES-MW5D/020801
~

. Water

Sampled DateITime

08 Feb. 01 7:50

Received

12 Feb. 01

Analyte(s) FlaQ Result PQl Units Meth d #

Volatiles

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloroproperie

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

RiskAnalysis
Water

Ethane

Ethene

Methane

J 1.2

<5.0

< 5.0

700

< 5.0

< 5.0

",,~~~r -,~..

.'it 110

~i:~f

5.0

5.0

5.0

50

5:0

'~~(;>
]{~"~''-/'

5.0

5.0

0.015

ng/L AM18

ngIL

uglL



Page: Page 39 of 86
Order #: P0102145

Report Date: 03/06/01
Client Proi Nam NSA-Midsouth

Client Proi I 737490.040000

Client Name: Parsons Engineering Science
Contact: Bruce Henry

Address: 1700 Broadwav
Suite 900
Denver, CO 80290

Lab Sample #: P0102145-14

Sample Description

PES-MW3S/020901
~

Water

Sampled Datemme

09 Feb. 01 7:30

Received

12 Feb. 01

Analyt (s) Fla~ Result pQL Units Method #

320.1

353.3

9060

8260BuglL

ugIL

ug/L

uglL

UgIL

ugIL

uglL

'uglL

uglL

uglL

ug/L

ug/L

uglL

ug/L

ug/L

uglL

uglL

uglL

uglL

uglL

uglL

uglL

lig/L

2.0

0.050

2.0

,.;!;/;:i1>~,

,.~'" '~~~'~;;5't".;0:~~j A

;.'.o'g-;o:'::
,;;.'

5.0

5.0

5.0
100

5.0

5.0

5.0
5.0
5.0

20

5.0
5.0

5.0
5.0

5.0

5.0
5.0

5.0
5.0
5.0
5.0

< 2.0

J 0.002

< 2.0

< 5.0

~;~I!)
'."'.',.-'''''' ,.'-

220

< 5.0
<5.0

< 5.0

< 5.0

< 5.0
< 20

< 5.0

< 5.0
J 1.4

< 5.0
< 5.0
< 5.0

<5.0

< 5.0

< 5.0

<5.0

< 5.0

!.;f~r.·"':-;~i~l~~
f,!

t\~~.,;:¢<)

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene '.

1,2,3-Trichloroprqpane r.
A~r.\~ \~

1,2,4-Trichlorooenz"Eme '
~.~

1,2,4-Trimethylbeli~e

1,2-Dibromo-3-chlo~bpropane
-1.1' •

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

WetChem
Water

Bromide

Nitrate-nitrite as N

Total Organic Carbon



Page: Page 40 of 86
Order #: P0102145

Report Date: 03/06/01
Client Proi Nam NSA-Midsouth

Client Proi # 737490. 040000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Lab Sample #: P0102145-14
Report Date: 16 Mar. 01

, Sample Description

PES-MW3S/020901

Matrix

Water

Sampled Datemme
09 Feb. 01 7:30

Received
12 Feb. 01

8260B

Meth d #Units

~~j'~J~~
';:l~yglL '
'~&gJi.
rf'!'

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

uglL

uglL

ug/L

ug/L

uglL

ug/L'

ug/L
uglL '

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

PQL,

5.0'

5.0

5.0

5.0

5;0

,\,ift~""5l'
.,':,:.tF5.0;<:. .~\::,

~t~,·R.,j:!;
,5:0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

10

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

FlaQ Result

J 2.8

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

J 4.8

< 5.0

f::;i~
<'S:(r
14

< 5.0

<5.0

< 5.0

< 5.0

< 5.0

< 10

J1.1

< 5.0

<5.0

'< 5.0

<5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

Volatiles

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene,c

Dibromomethane '{ilii,o
Dichlorodifluorom'ethan~; '~,rJ~

Ethylbenzene ~"·~:;~:t.r~,!;~~l "J~1i'"
Isopropylbenzene "\ .,,,~:

m & p-Xylene /if;i~'

Methylene Chloride

Naphthalene

n-Butylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene ,

Analyte(s)



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Page: Page 41 of 86
Order#: P0102145

Report Date: 03/06/01
Client Proi Nam NSA-Midsouth

Client Proi # 737490.040000

Lab Sample #: P0102145-14
Reoort Date: 16 Mar. 01

Sample Description
PES-MW3S/020901

~

Water

Sampled DatelTime
09 Feb. 01 7:30

Received

12 Feb. 01

Analyte(s)

Volatiles

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

RiskAnalysis
Water

Ethane

Ethene

Methane

Fla~ Result

J 1.0

< 5.0

< 5.0

290

< 5.0

< 5.0

PQl

5.0

5.0

5.0

100

);i·R
5·9

5.0

5.0

0.015

Units

nglL

nglL

uglL

Method #

8260B

AM18



Page: Page 42 of 86
Order #: P0102145 .

Report Date: 03/06/01
Client Proi Nam NSA-Midsouth

Client Proi # 737490.040000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Lab Sample #: P0102145-15

Sample Description

PES-MW3D/020801
Matrix
Water

Sampled DatefIime

08 Feb. 01 17:00
Received
12 Feb. 01

Analyte(s} Flaa Result PQL Units Method #

320.1

353.3

9060

8260Bug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

uglL

uglL

uglL

uglL

ug/L

uglL

ug/L.

uglL

uglL

uglL

uglL

ug/L

ugIL

ug/L

ug/L

ug/L

2.0

0.050

2.0

< 2.0

1.2

< 2.0

~'.. ~.
.~:'~~~>-

< 5.0 ".'<",C".'.' ;,t!:)
.:;,,< ~::B":.,··,,,
, < 5 0",·, 5.0

)i~?.~ 5:0:(~}~, 5.0
{~;1?.,·1 5.0

74 5.0

< 5.0 5.0

< 5.0 5:0

< 5.0 5.0

< 5.0' 5.0

< 5.0 5.0

< 20 20

<5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

t,1-Dichloropropene

1 23-Trichlorobenzene ;;.'.'"• • . t;_~~~:_~

1,2,3-Trichloroprqpane \i<ft"
• 4:£t1fr..- ~.}_ ":~~f;

1,2,4-Tnchlor05enzene;; '~\
'11-. .....?;;~%'- ~ t;;';'~~;-c!,

1,2,4-Trimethylben~en~\1,~, ,o~:,"·
~~ "1;':'1

1,2-Dibromo-3-chlorbpropane
/.E- .

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2.:.oichloroethane

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

WetChem
Water

Bromide

Nitrate-nitrite as N

Total Organic Carbon



Page: Page 43 of 86
Order #: P0102145

Report Date: 03/06/01
Client Proi Nam NSA-Midsouth

Client Proi # 737490. 040000 .

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Lab Sample #: P0102145-15
Report Date: 16 Mar. 01

Sample DeSCrlption .

PES-MW3D/020801

Matrix
Water

Sampled DatelTime
08 Feb. 01 17:00

Received
12 Feb. 01

8260B

Method #Units

ug/L
.,'-(fIL ;:;~":':;.~:ii:;:'.%:~;;

.,-:., Q,,:.
:;" '"::\. u oil.. ~ ,~,g

,..}~g/L
"'Ii.. .,:ug

/' ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

uglL

uglL

uglL

uglL

ug/L

ug/L

ug/L

ugIL
. ug/L

uglL

PQl

5.0

5.0

5.0

5.0

5;0,

.\;),~;g:
's.O
16
5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

10

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

Result

1.8

< 5.0

<5.0

< 5.0

< 5.0

<5.0

100

< 5.0

(;7~:~~:
..··~:'5:0'

.J~:
','" 12

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 10

'- <5.0··

<5.0

<5.0

< 5.0

<5.0.

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

FlaaAnalyte(s)

Volatiles

Benzene J

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromofonn

Bromomethane

Carbon. tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chlorofonn

~~~::::::U1ene ,. (.i.~.;,:,,::.··,·.·-,'''''';}~"
cis-1,3-Dichloropropene ".,.~,(~t t~,::c ~

~~';~- if~'l ..;.... if

~::~~;~;::~~;eth {~i '\ta:~0z;t>'P
n. '- i\ 4'':'-"

Ethylbenzene '\%i,;~ "if';'?"

Isopropylbenzene\,.'''Cli;;
m & p-Xylene ,j?}'.'

Methylene Chloride

Naphthalene

n-Butylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert"Butylbenzene

Tetrachloroethene



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Page: Page 44 of 86
Order#: P0102145

Report Date: 03/06/01
Client Proi Nam NSA-Midsouth

Client Proi # 737490.040000

Lab Sample #: P0102145-15
Report Date: 16 Mar. 01

Sample Description
PES-MW3Df020801

Matrix
Water

Sampled DatelIime
08 Feb. 01 17:00

Received

12 Feb. 01

Analyte(s)

Volatiles

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

RiskAnalysis
Wa~er

Ethane

Ethene

Methane

FlaQ Result

< 5.0

< 5.0

< 5.0

560

< 5.0

< 5.0

PQL

5.0

5.0

5.0

5.0

.~.)5.q

,<~~; 5~P

5.0

5.0

0.015

Units

nglL

nglL

ug/L

M thod #

AM18



Page: Page 45 of 86
Order #: P0102145

Report Date: 03/06/01
Client Proi Nam NSA-Midsouth

Client Proi # 737490. 040000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Lab Sample #: P0102145-16

Sample Description
PES-MW4S/020801

~

Water

Sampled DatefIime
08 Feb. 01 12:00

Received
12 Feb. 01

Analyte(s) Result PQL Units Method #

320.1

353.3

9060

8260Bug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

uglL

ug/L

ug/L

uglL

ug/L

ug/L

:.,

·4 'mnJl ·i·'r;f:!~?;;'~~'i:*
.,.~:"~¥ ~...~

····C: mg'lL
"'~·;.r.;glL

}.

2.0

0.050

2.0

<2.0

0.057

< 2.0

..1!:~'~~~:'1-

< 5.0 .;t::;ig~?:!i':;~:.';.~':,f~:")i
f:t:~:::d~~~ 5.0

f:'~;~ 5.0j~ 5.0
···3<:):!-\" .•!7 5.0
170 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

<20 20

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0'

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

.~.

i:~,"""7iJ¥~,
{";;i

~~~~~j~\le;""')

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene /''<~.~.;.'.:,;..,,:
1,2,3-Trichlorobenzene ~::.s/ .
1,2,3-Trichloroprgpane \{'t

-~'~.1:::...... ";f.' .:5'
1,2,4-TrichlorobenzEme% .~"..~ "l~~~i!.~ ~,~ ~ii~';;

1,2,4-Trimethylbenzene,~;i
-.l~:- ·st~,

1,2-Dibromo-3-ehloropropaner?'. .

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

WetChem
Water

Bromide

Nitrate-nitrite as N

Total Organic Carbon

Volatiles
Water



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 46 of 86
Order #: P0102145

Report Date: 03/06/01
Client Proi Nam NSA-Midsouth

Client Proi # 737490.040000

Lab Sample #: P0102145-16
Report Date: 16 Mar. 01

Sample Description
PES-MW4S/020801

Analyte(s)

Matrix
Water

Flaa Result

Sampled DateITime
08 Feb. 01 12:00

PQL

Received

12 Feb. 01

Units Method #

Volatiles

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene '

cis-1,3-Dichloropropene

Dibromomethane

Dichlorodifluor8% th
Ethylbenzene '1,

Isopropylbenzene

m & p-Xylene

Methylene Chloride

Naphthalene

n-Butylbenzene .

n-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

1

1

5.4

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

63

< 5.0

\~:'
16

< 5.0

< 5.0

< 5.0

<5.0

< 5.0

<10

1.2

< 5.0

< 5~0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

1.0

5.0

5.0

5.0

5.0

§O
/c· 5,0'

····,.5:0,

'9.0 ...
·,'M

5~0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

10

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

,(;~tt';:&:~)
···:lJg/L
":i1/L,. g

.0- ug/L

ug/L

ug/L

uglL

uglL

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Page: Page 47 of 86
Order #: P0102145

Report Date: 03/06/01
Client Proi Nam NSA-Midsouth

Client Proi t 737490.040000

Lab Sample #: P0102145-16
Report Date: 16 Mar. 01

Sample Description

PES-MW4S/020801

Matrix

Water

Sampled Date{fjme

08 Feb. 01 12:00

Received

12 Feb. 01

Analyte(s)

Volatiles

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethi:me

Trichlorofluoromethane

Vinyl Chloride

RiskAnalysis
Water

Ethane

Ethene

Methane

FlaQ Result

J 1.8

< 5.0

< 5.0

990

< 5.0

< 5.0

PQl

5.0

5.0

5.0

100

~5;O

.,:1·,*""5.0'
. ~-?Yj~,;.; J~)

"1';::

5.0

5.0

0.015

Units

nglL

ng/l

ug/L

Method #

8260B

AM18



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

. Suite 900
Denver, CO 80290

Page: Page 48 of 86
Order #: P0102145

Report Date: 03/06/01
Client Proi Nam NSA-Midsouth

Client Proi I 737490. 040000

Lab Sample #: P0102145-17

Sample Description

PES-MW4D/020801
Mmrix
Water

Sampled DateITime

08 Feb. 01 10:45
Received
12 Feb. 01

Analyte(s)

WetChem
Water

Bromide

Nitrate-nitrite as N

Total Organic Carbon

V latiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1 ,2-Trichloroethane

l,l-Dichloroethane

l,l-Dichloroethene

.l,l-Dichloropropene

1,2,3-Trichlorobenzene,;,t"
(~t,':~,

1,2.3-Trichloropropane ~;.·";~L
. .~!ii... 'f, '~f.,

1,2,4-TnchloroDeflz~Q.e J ?tf.
-~ ...:~~~~ ~ .' ~t~·

1,2,4-Trimethylbenzene;:¥\ J;,P'
'\ ;'><

l,2-Dibromo-3-chlo~propane

1,2-Dibromoethane

l,2-Dichlorobenzene

l,2-Dichloroethane

l,2-Dichloropropane

1,3,5-Trimethylbenzene

1,J-Dichlorobenzene

l,3-Dichloropropane

1A-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

FlaQ Result

. < 2.0

1.1

< 2.0

<5.0

.,-~:.5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 20

< 5.0

< 5.0

< 5.0

< 5.0

<5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

PQL

2.0

0.050

2.0

/,1,;:~~~
o;!?'~f:~~' . --.~

·;~~i&"'J.t~~.-, -,
\!5.(f J;i:

'g;o'
.-.!;Y·

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

20

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

Units

ug/L

uglL

ug/L

ug/L

uglL

ug/L

ug/L

uglL

ug/L

ug/L

ugIL

ug/L

uglL

ug/L

uglL

ugIL

uglL

ug/L

ugIL
ugIL

ug/L

uglL

ug/L

Method #

320.1

353.3

9060

8260B



Page: Page 49 of 86
Order #: P0102145

Report Date: 03/06/01
Client Proi Nam NSA-Midsouth

Client Proi # 737490. 040000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290'

Lab Sample #: P0102145-17
Report Date: 16 Mar. 01

Sample pescription
PES-MW4D/020801

Matrix
Water

Sampled DatelTime
08 Feb. 01 10:45

Received
12 Feb. 01

Analyt (s) FlaQ Result PQL Units Method #

#f,,"'ii:2.
ug/L it ""'. 8260B

~tG:Jt'~j
:t:'ug/L

~~gji.
uglL

ug/L

ug/L

ug/L

ug/L

ug/L

'ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ugIL

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

uglL

ug/L

ugIL

uglL

ug/L

5.0

5.0

5.0

5.0
5'0

/~~;;~,~ 1\

'5.0/"
'5~O' .
5.0

5.0
5.0

5.0
5.0
5.0
5.0
5.0
5.0
10

5.0

5.0

5.0

5.0

5.0

5.0
5.0

5.0

5.0

5.0

< 5.0

< 5.0

< 5.0

< 5.0
< 5.0

< 5.0
7.0

< 5.0

~~~:J
2.9

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

<10

-" < 5.0 .
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0

< 5.0
< 5.0
< 5.0
<5.0

Volatiles

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane ,{f"wf.t-::"
cis-1,2-Dichloroethene tk

tif{"i:!- ~~~1. .;~

Cis-1,3-Dichloropropene.,r".1'··":~~, \~l.2.:.:"•....:,.:,...•. ~,..,.J;
~::::7n':;e anr'\~" .'- ~
Ethylbenzene

Isopropylbenzene

m & p-Xylene

Methylene Chloride

Naphthalene

n-Butylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltoluene

see-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 50 of 86
Order #: P0102145

Report Date: 03/06/01
Client Proi Nam NSA-Midsouth

Client Proi I 737490.040000

Lab Sample #: P0102145-17
Reoort Date: 16 Mar. 01

Sample Description

PES-MW4D1020801

Matrix

Water

Sampled DateITime
08 Feb. 01 10:45

Received
12 Feb. 01

Analyte(s) Flaa Result PQl Units Meth d #

Volatiles

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Viny! Chloride

RiskArialysis
Water

Ethane

Ethene

Methane

J 1.7

< 5.0

< 5.0

95

<5.0

< 5.0

5.0

5.0

5.0

5.0

5;0

(f,~t~~~~~f~' '\
{;f!:s:·:~ "..

._~~":~ .. /::';.

r'.';:'''-

5.0

5.0

0.015

ug/L
.,,~.;<o:''i1g{!- '~:;r'~9"~i!;f;i~L

~'yf.(-'" 'it."it, ..u"g
";:uglL

'~;J~I/L
ug/L

nglL
nglL
uglL

8260B

AM18



Page: Page 51 of 86
Order #: P0102145

Report Date: 03/06/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490. 040000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0102145-18

Sample Description
PES-MW2S/020801

~

Water
Sampled Datemme

08 Feb. 01 15:15
Received
12 Feb. 01

Analyte(s) Flag Result PQl Units Method #

320.1

353.3

9060

8260BuglL

ug/l

uglL

ug/L

ug/L

ug/L

ug/L

. ug/L
uglL

uglL
ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

uglL

ug/L

ug/L

2.0

0.050

2.0
.::,.~':'.

(~I;"'~ ! ~

J ~.<

"<ri:~~.,,,,:,:~bl: .
\:5.0'"
'~~'~OF"" '
-~.>,.

5.0

5.0

5.0

50

5.0

5.0

5.0

5.0

5.0

20

5.0

5.0
5.0 ..

. 5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

< 2.0

J 0.039

< 2.0

Volatiles
Water

WetChem
Water

Bromide

Nitrate-nitrite as N

Total Organic Carbon

1,1,1,2-Tetrachloroethane < 5.0

1,1,1-Trichloroethane <50

::::~:~;;~::::~:ane .,~,
::::~:;=:~e 4t (~.~;;~~):8;'0
1,2,3-Trichlorobenzene!f~: "~~~k, V\~..,.: ,-:) < 5.0

e. ~r~~~ ~~ ··~__·t·,

1,2,3-Tnchloropropane l"~' ~. < 5.0

1,2,4-Trichloro6'~)~~~ \.. ~1:~~ < 5.0
% '~:!1"..l"l; •

1,2,4-Trimethylben~ne~!j" < 5.0
1,2-Dibromo-3-chloropropane < 20

:;,~:l

1,2-Dibromoethane < 5.0

1,2-Dichlorobenzene < 5.0

1,2-Dichloroethane < 5.0

1,2-Dichloropropane < 5.0

1,3,5-Trimethylbenzene < 5.0

1,3-Dichlorobenzene < 5.0

1,3-Dichloropropane < 5.0

1,4-Dichlorobenzene < 5.0

2,2-Dichloropropane < 5.0

2-Chlorotoluene < 5.0

4-Chlorotoluene < 5.0



Page: Page 52 of 86
Order #: P0102145

Report Date: 03/06/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0102145-18
Report Date: 16 Mar. 01

Sample Description

PES-MW2S/020801

Matrix
Water

Sampled Datemme

08 Feb. 01 15:15

Received

12 Feb. 01

Analyte(s) Flag Result PQl Units Method #

I./:r.,...~~.~

uglL i, ' 8260B

"'~~'~~
.,!,jg

ug/L

'ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ugIL
ug/L

ugIL

ug/L

ug/L

ug/L

ug/L

ug/L

ugIL
ug/L

ug/L

ug/L

ug/L

ug/L

5.0

5.0

5.0

5.0

5:0

"c~~~,!:.;
l<r
5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

10

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

6.6

< 5.0

< 5.0
< 5.0·

< 5.0

< 5.0

140

< 5.0

\~,
18

< 5.0

< 5.0

< 5.0

<5.0

< 5.0

< 10
- 1.2

< 5.0

< 5.0

<5.0

< 5.0

< 5.0

<5.0

<5.0

< 5.0

1.3

J

J

Volatiles

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

.cis-1,2-Dichloroethene

~:~=::~ro::: ''~~\~"
Ethylbenzene.

~,

Isopropylbenzene~¥.

m &p-Xylene ,Y:F~

Methylene Chloride

Naphthalene

n~Butylbenzene

. n-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene



Client Name: Parsons Engineering Science
Contact: .Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 53 of 86
Order#: P0102145

Report Date: 03/06/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490. 040000

Lab Sample #: P0102145-18
Report Date: 16 Mar. 01

Sample Description
PES-MW2S/020801

~

Water

Sampled Datemme

08 Feb. 01 15:15
Received
12 Feb. 01

Analyte(s)

Volatiles

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

RiskAnalysis
Water

Ethane

Ethene

Methane

Flag Result

< 5.0

< 5.0

< 5.0

1200

< 5.0

< 5.0

PQl

5.0

5.0

0.015

Units

ngIL

ng/L

ug/L

Method #

8260B

AM18



Client Name: Parsons Engineering Science
. Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 54 of 86
Order #: P0102145

Report Date: 03/06/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0102145-19

Sample Description

PES-MW2D/020801

Analyte(s)

M2t!:ix
Water

Flag Result

Sampled DatefTime

08 Feb. 01 14:15

PQL

Recejved'

12 Feb. 01,

Units Method #

WetChem
Water

Bromide

Nitrate-nitrite as N

Total Organic Carbon

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene, .of

1,2,3-TrichloroprQpane ~ ",
• , !$"~;~~ ~_.

1,2,4-Tnchlorooenz~n,e 1 'f;
• ~~ ~!'t£J1'.:~"( \~~~~.

1,2,4-Tnmethylben4eneii,\i, ,~.~
,.~ ;;'}1~

1,2-Dibromo-3-chlorQpropane
_"'J' ..

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

< 2.0

0.061

15

< 5.0

,i':"~/~":~'

~{~E'
98

< 5.0

<5.0

< 5.0
<5.0

< 5.0

<20

< 5.0

<5.0

< 5.0
< 5.0
< 5.0
<5.0

< 5.0

< 5.0

< 5.0

<5.0

< 5.0

2.0

0.050

2.0

..:1~\

'''~:~1~~~;,:.·.'5).·~0~~\ \:',
,?:~:'

K-;'. i:-"

,§~O"

5.0

5.0
5.0

5.0
5.0
5.0
5.0

5.0

5.0
20

5.0
5.0
5.0

5.0

5.0

5.0

5.0
,5.0
5.0
5,0
5.0

uglL

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

uglL

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

320.1

353.3

9060

8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 55 of 86
Order #: P0102145

Report Date: 03/06/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490. 040000

Lab Sample #: P0102145-19
Report Date: 16 Mar. 01

Sample Description
PES-MW2D/020801

Analyte(s)

Matrix
Water

Flag Result

Sampled DatelTime
08 Feb. 01 14:15

PQl

Received
12 Feb. 01

Units Method #

Volatiles

Benzene J 1.4 5.0

Bromobenzene < 5.0 5.0

Bromochloromethane < 5.0 5.0

Bromodichloromethane < 5.0 5.0

Bromoform <5.05:0

~:=~;~Oride J ~.!.: >j,~~\\~r;~~:'~'..~<".~~::",~
Chlorodibromomethane ..<f':2"S;O;,5.0

Chloroethane ,,~< 5:~i'\ 5.0
Chloroform ,..;o'S>".;(:~;f:~?: ~')ii1'22 {I' 5.0

,~::: {(;~~,:.~,;,('~.?
Chloromethane - f;" ""'f~. \1 < 5.0 5.0
cis-1.2-Dichloroethene .l';dC'":'1~~ ';"~t4 7.7 5.0

cis-1.3-Dichloropropene .." ,t';~K t~~{J.':"":""'iC":""""') < 5.0 5.0
D~bromo~ethane.~~~<?o, '~~I,~~'\<~' < 5.0 5.0
Dlchlorodlfluor9~~ ane1'~ )11;;(' < 5.0 5.0
Ethylbenzene '"to .3 "'~A-I';'" < 5.0 5.0

t"~A ?

Isopropylbenzene '~ .~).. < 5.0 5.0
.;II;:......&-

m & p-Xylene J)ii" < 10 10

Methylene Chloride --<5.0' 5.0

Naphthalene < 5.0 5.0

n-Butylbenzene < 5.0 5.0

n-Propylbenzene <5.0 5.0

o-Xylene < 5.0 5.0

p-Isopropyltoluene < 5.0 5.0

sec-Butylbenzene < 5.0 5.0

Styrene < 5.0 5.0

tert-Butylbenzene < 5.0 5.0

Tetrachloroethene < 5.0 5.0

"-

Aqt~~«:::'
,<UQJL
ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

uglL

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

8260B



Page: Page 56 of 86
Order#: P0102145

Report Date: 03/06/01
Client Proj Name: NSA-Midsouth .

Client Proj #: 737490.040000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0102145-19
Report Date: 16 Mar. 01

Sample Description
PES-MW2D/020801

M.mdx
Water

Sampled DatefTime
08 Feb. 01 14:15

Received
12 Feb. 01

PQl Units Method #

AM18

8260B

nglL

ngIL

uglL

~\~)~~~9
'{;;ug/L
\~g/L
t.·-

uglL

.. ,y'

5.0

5.0

0.015

5.0

5.0

5.0

5.0

5:0

4;!fj:~:,o~~9; '.
:'{,~. ?

< 5.0

< 5.0

< 5.0

220

< 5.0

<5.0

Flag . Result

Volatiles

Toluene

trans-1,2-Dichloroethene

trans-1,3~Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

Analyte(s)

RiskAnalysis
Water

Ethane

Ethene

Methane



Page: Page 57 of 86
Order#: P0102145

Report Date: 03/06/01

Client Proj Name: NSA-Midsouth
Client Proj #: 737490.040000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0102145-20

Sample Description

DUP-3

Mstlffi{
.' Water

Sampled Datemme

08 Feb. 01 7:00
Received

12 Feb. 01

Analyte(s) Flag Result PQL Units Method #

•

320.1

353.3

9060

8260Bug/L

uglL

uglL

ug/L

uglL

ug/L

ug/L

uglL

uglL

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

uglL

ugIL
uglL

ugIL

ug/L

uglL

ug/L

2.0

0.050

2.0

52

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 20

<5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 2.0

0.91

< 2.0

< 5.0 .l~"rjJ,1.), "'fF~55.~.~...';..:0~:J~
"·5 0 ;~:ia.·;.~~1i,gti$~;~".,.~._,.".

.i'~·'·~Y;;, .
fi'; < 5.0i'i:~ "'!ii~;;\",4ijl 5.0

{~~f~~~~~:' ~ ::~
5.0

5.0

5.0

5.0

5.0

5.0

20

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

WetChem
Water

Bromide

Nitrate-nitrite as N

Total Organic Carbon

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1 ,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene .:::'{.r:
1,2,3-Trichlorobenzene ':~"~'/

. 1ft\'

1,2,3-Trichloropropane ~;

1,2,4-Trichloro@ri~ene l
"':1'. -"'::~~<:h.~ :'i;

1,2,4-Trimethylberi:z.:ene:{~,

1,2-Dibromo-3-chlo;'qpropane
~.~..;

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene



Client Name: Parsons Engineering Science
Contact: Bruce Henry

.Address: 1700 Broadwav
Suite 900
Denver, CO 80290

Page: Page 58 of 86
Order #: P0102145

Report Date: 03/06/01
Client Proi Nam NSA-Midsouth

Client Proi 1 737490.040000

Lab Sample #: P0102145-20
Report Date: 16 Mar. 01

Sample·Descdption

DUP-3

Matrix

Water

Sampled Dateaime

08 Feb. 01 7:00
Received
12 Feb. 01

Analyte(s) Flaa Result PQL Units Meth d#

Volatiles

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene .

Dibromomethane

Dichlorodifluoroni'ethane.•-. .. 'f~:;:jt.1~~ f~.

Ethylbenzene ." "{t~,,~
'i::. ~~:~

Isopropylbenzene "J(,"

m & p-Xylene ,,$~~

Methylene Chloride

Naphthalene

n~Butylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

J 1.7 5.0

< 5.0 5,0

< 5.0 5.0

< 5.0 5.0

< 5.0,5,,9:.'.

:~: ~,:~~
?:l~~;r5!O~-'. "\:'.';fN~!:,·'.';;::· .5:0

~l < 50'iiZi 5.0
¥~: . '~~~

,%~~I H
< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 10 10

<: 5.0 5.0

< 5.0 5.0·

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

J.5',~'~:·.{5~~.
ug/L :~ - 8260B

..,;(~!)t ~~::1
.';ug/L

,;:-j.~

·'··>-iL,..ug

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

uglL

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

uglL

ug/L

uglL

ug/L

ugIL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry .
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 59 of 86
Order #: P0102145

Report Date: 03/06/01
Client Proi Nam NSA-Midsouth

Client Proi I 737490.040000

lab Sample #: P0102145-20
Report Date: 16 Mar. 01

Sample Description
DUP-3

Analyte(s)

Volatiles

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

RiskAnalysis
Water

Ethane

Ethene

Methane

.."

Mill!:ix
Water

Fla~' Result

J 1.2

< 5.0

< 5.0

800

< 5.0

< 5.0

Sampled DatefTime

08 Feb. 01 7:00

PQl

5.0

5.0

5.0

50

."s,~··~l~:~li<.
",<;"rt .'" '-!;~~~., .;-

:;(;; ';t~;·

"f~;r,,;~I-J'

5.0

5.0

0.015

Received
12 Feb. 01

Units Method #

ng/l AM18

ngll

ug/l



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Page: Page 60 of 86
Order #: P0102145

Report Date: 03/06/01
Client Proi Nam NSA-Midsouth

Client Proi I 737490.040000

Lab Sample #: P0102145-21
Report Date: 16 Mar. 01

Sample Description
PES-INJ3S/020801

Msrn:ix
Solid

Sampled DatelTime
08 Feb. 01 16:10

Received
12 Feb. 01

Analyte(s) Flaa Result PQl Units Method #

Volatiles
Solid

1,1,1,2~Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dibromo-3-chloropropane

1,2-Dibromoethane

~:~~::=::; ~\,
;;, ..:~~~ : • ...... jf.

1,2-Dichloroprop~QE:r';i:\'~;:~ ~;~3.··
1,3,5-TrimethylbenzenJi~,

'1<""1,3-Dichlorobenzene'/

1,3-Dichloropropane

1A-Dichlorobenzene

2;2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

.:J1! 'i,.·,'0\~(

: ::~~ ::~~ ,,-~:r~~.•~~...~,-;t!~~:.'
< 4900 4900 .,./)~\i~~';;;;[Ug/Kg·

,;.~/~;\. "::7"ctK
< 4900,1;~9,0:'}>.., ,49 9

:~E~ C'~~J\""": ~:
,{i'<;~9Qg ~\{!;g;~it·f~;;. 4900 uglKg

:!:~, .r..,....:";.
01. < 4900~ 4900 ug/Kg

.\:1~J ::~ ~:~
<., < 20000 20000 ug/Kg

< 4900 4900 ug/Kg

< 4900 ' 4900 ug/Kg

< 4900 4900 ug/Kg

< 4900 4900 ug/Kg

< 4900 4900 ug/Kg

< 4900 4900 . ug/Kg

- < 4900 4900 ug/Kg

< 4900 4900 ug/Kg

< 4900 4900 ug/Kg

< 4900 4900 uglKg

< 4900 4900 uglKg

< 4900 4900 ug/Kg

< 4900 4900 ug/Kg

< 4900 4900 ug/Kg

< 4900 4900 ug/Kg

< 4900 4900 ug/Kg

8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry .
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 61 of 86
Order#: P0102145

Report Date: 03/06/01
Client Proi Nam NSA-Midsouth

Client Proi # 737490. 040000

Lab Sample #: P0102145-21
Reoort Date: 16 Mar. 01

Sample Descdption
PES-INJ3S/020801

Matrix
Solid

Sampled Dateillme
. 08 Feb. 01 16:10

Received
12 Feb. 01

Analyte(s) Fla~ Result PQl Units Method #

Volatiles

Bromomethane

Carbon tetrachlodde

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene

Dibromomethane

Dichlorodifluor6methane

Ethylbenzene

Isopropylbenzene

m & p-Xylene '"1":r~~~~
Methylene Chloride

Naphthalene .<"

n-Butylbenzene

n~Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Tdchloroethene

Tdchlorofluoromethane

Vinyl Chlodde

<4900

< 4900

< 4900

<4900

<4900

<4900

<4900

<4900

"<'?4900

..j .. "4~:;""t::i'.";;;;'.:-: .. !\~o1~~j
(""~ I ~~~o
;ti7\~%n",.¢} < 4900

<4900

J 1100

<4900

<4900
-< 4900

<4900

<4900

<4900
. < 4900

<4900

<4900

< 4900

< 4900

<4900

..,,::i:l~~

4900 ug/Kgf ... 8260B

4900 ~#(tr~g

4900 ..,:>1;. ~"~(i~:;'~: '"'~f~r<J!

<.,::~"i'i: ,QWKg
;;''::~~t\;:~b~':1}~::;,~.,(9i;' ~:~:

·4900,;;' ug/Kg

49"00 ug/Kg

4900 ug/Kg

4900 ug/Kg

4900 ug/Kg

4900 ug/Kg

9800 uglKg

4900 ug/Kg

4900 ug/Kg

4900 ug/Kg

4900 ug/Kg

4900 ug/Kg

4900 ug/Kg

4900 ug/Kg

4900 ug/Kg

4900 uglKg

4900 ug/Kg

4900 ug/Kg

4900 ug/Kg

4900 ug/Kg

4900 ug/Kg

4900 ug/Kg



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 62 of 86
Order #: P0102145

Report Date: 03/06/01
Client Proi Nam NSA-Midsouth

Client Proi I 737490.040000

Lab Sample #: P0102145-21
Report Date: 16 Mar; 01

Sample Description
PES-INJ3S/020801

Analyte(s)

Volatiles

Matrix
Solid

FlaQ Result

Sampled Dateaime

08 Feb. 01 16:10

PQL

Received
12 Feb. 01

Units Method #

j.1;:i::l1/~:f~,
:-"

,~l:.

/,:",J4{1';;"

:~:f,;~~f!t~;~~:j:

·if~"""".~/; .

. ~~gPJ.~~1~}
·:1lli:.::-<::-:,;:·f'

~.



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Page: Page 63 of 86
Order #: P0102145

Report Date: 03/06/01
Client Proi Nam NSA-Midsouth

Client Proi # 737490.040000

Lab Sample #: P0102145-22
Report Date: 16 Mar. 01

Sample Description
PES-INJ3S/020801 MS

~

Solid
Sampled DatefIime

08 Feb. 01 16:10
Received
12 Feb. 01

pal Method #Analyte(s)

Volatiles
Solid

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dibromo-3-chloropropane

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroe~l1e..
'-¥!lii"'.~

1,2-DichloropropaQe'

1,3,5-Trimethylben~ene
!j~.' ... r,:

1,3-Dichlorobenzene";';"

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Flaa Result

< 10 10

< 10 10

< 10 10

~o~<t,;i::
< 10 ,':":;..,:;.0';';,:;:--.,. ~~~'8':~

(~~~~~ 10

~~~f!'('-l~~~,;.;....•_.:;.:•..::..:....':'..c,.~)~·~<./~4410o,:? ~ ~,(;,y-f-'~~f~... • "' r.

t<:J. \:!~':$;" 40

't~~.~,~) : ~ ~ ~ ~
<10 10

< 10 10

< 10 10

< 10 10

- <10 10

< 10 10

< 10 10

< 10 10

< 10 10

98 10

< 10 10

< 10 10

< 10 10

< 10 10

_ ... t· ..•

......

Units
.,

i;,'>':··:::':~~:1\ ..

~\~~f~;~:~'
§g/Kg
ug/Kg

ug/Kg

ug/Kg

ug/Kg

uglKg

uglKg

uglKg

ug/Kg

ug/Kg

ug/Kg
.ug/Kg

ug/Kg

ug/Kg

ug/Kg

uglKg

ug/Kg

ug/Kg

ug/Kg

uglKg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Page: Page 64 of 86
Order#: P0102145

Report Date: 03/06/01
Client Proi Nam NSA-Midsouth

Client Proi # 737490. 040000

Lab Sample #: P0102145-22
Reoort Date: 16 Mar. 01

_Sample Description

PES-INJ3S/020801 MS

Matrix

Solid

Sampled DateITime

08 Feb. 01 16:10
Received

12 Feb. 01

Analyte(s) FlaQ Result PQl Units Method #

Volatiles

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene

Dibromomethane

Dichlorodifluoromethane

Ethylbenzene

Isopropylbenzene

m & p-Xylene

Methylene Chloride

Naphthalene :J

n-Butylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene _

Styrene

Tetrachloroethene

Toluene

trans~1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

<10

<10

100

<10

<10

<10

<10

<10
-~--:21e>

!~f;; < 10"~:j:t
,;:~~;~~~,~,,}?

< 10

2.3

<10

<10
<10

<10

<10

<10
<10

<10

< 10

100

<10

<10

- 99

<10

< 10

10

10

10

10

_<,1Q~
"~. " - 10-"

-(:i::::1b\cl:
"40. ­
~~;B;l'

10

10

10

10

20

10

10
10

10
10

10

10
10

10
10
10

10
10

10
10

<\\

,~~;~,~:,
1:Qg/Kg -

"!i·~~:,

,@/Kg
uglKg

uglKg

ug/Kg

ug/Kg

ug/Kg

uglKg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

uglKg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

uglKg

ug/Kg

ug/Kg

uglKg

8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 65 of 86
Order #: P0102145

Report Date: 03/06/01
Client Proi Nam NSA-Midsouth

Client Proi 1 737490.040000

lab Sample #: P0102145-22
Reoort Date: 16 Mar. 01

Sample Description
PES-INJ3S/020801 MS

Matrix
Solid

Sampled Dateaime

08 Feb. 01 16:10
Received
12 Feb. 01

Analyte(s) FlaQ Result PQl Units Method #

Volatiles



Page: Page 66 of 86
Order #: P0102145

Report Date: 03/06/01
Client Proi Nam NSA-Midsouth

Client Proi # 737490. 040000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Lab Sample #: P0102145-23
Report Date: 16 Mar. 01

Sample Description
PES-INJ3S/020801 MSD

Matrix
Solid

Sampled DateITime

08 Feb. 01 16:10
Received
12 Feb. 01

8260B

Method #Units

~{~~
Hg 9
ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

uglKg

ug/Kg

ug/Kg

ug/Kg

uglKg

ug/Kg

ug/Kg

uglKg

uglKg

ug/Kg

UglKg

uglKg

ug/Kg

ug/Kg

UglKg

ug/Kg

ug/Kg

ug/Kg

PQL

10

10

10

,,19,;..
.-.:('10 .

·"t;;,t6i.; .'

~::'~~1 0 .'~ :H:.

'1'8':"
10

10

10

40

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

FlaQ Result

<10

<10

<10

<10

< 10

98

< 10

,<1'tY"
..... ., ~.~-;:

~\ < 10':'':
"'~~- - ;.:':

\'~;~,,~~,Z
"'c.,·- '.,",.:,

<40

<10

<10

<10

<10

<10

< 10

- <10

< 10

<10

< 10

< 10

97

< 10

< 10

< 10

< 10

Analyte(s)

Volatiles
Solid

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene'

1,2,3-Trichloropropane

1,2A-Trichlorobenzene

~:~:~::::u:~:a:ne '2i
~:~:~::=r:e f\~"
1,3,5-Trimethylbenl, 'c<

\r'"1,3-Dichlorobenzene<!

1,3-Dichloropropane

1A-Dichlorobenzene

2;2-Dichloropropane

,·2-Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene ,

Bromochloromethane

Bromodichloromethane

Bromoform



Client Name: Parsons Engineering Science
Contact: Bruce Henry

. Address: 1700 Broadwav
Suite 900
Denver, CO 80290

Page: Page 67 of 86
Order #: P0102145

Report Date: 03/06/01
Client Proi Nam NSA-Midsouth

Client Proi # 737490.040000

Lab Sample #: P0102145-23
Reoort Date: 16 Mar. 01

Sample Description

PES-INJ3S/020801 MSD

Analyte(s)

~

Solid

FlaQ Result

Sampled DateITime

08 Feb. 01 16:10

PQL

Received
. 12 Feb. 01

Units Method #

Volatiles

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene

Dibromomethane

Dichlorodifluoromethane

Ethylbenzene

Isopropylbenzene

m & JrXylene

Methylene Chloride

Naphthalene .'

n-Butylbenzene ....
'...",

n-Propylbenzene '"
'f~ilf';

o-Xylene ,~"

p-Isopropyltoluene

sec-Butylbenzene

Styrene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

< 10

< 10

100

< 10

< 10

< 10

< 10

< 10

f:~'*
"~"< 10'"
"1~i;1'6fl

< 10

< 20

< 10

< 10

< 10

< 10

< 10
-<10 .

< 10

< 10

< 10

100

< 10

<10

97

< 10

<10

10

10

10

10

""'~~;;.:~.i~"
;'-.~'<

·::l~·~:,·l~~'

10

10

10

10

20

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

,;,<;;;it<~;~:;'i~~~~!I~T\t~i~k\i'
. 't<';'"ug/Kg

'\~~g/Kg
-':;?:.'",. -~.

.lJg/Kg
ug/Kg

uglKg

uglKg

ug/Kg

uglKg

ug/Kg

uglKg

uglKg

ug/Kg

uglKg

ug/Kg

uglKg

ug/Kg

uglKg

uglKg

ug/Kg

uglKg

uglKg

ug/Kg

uglKg

ug/Kg

uglKg

uglKg

ug/Kg

8260B



Client Name: Parsons Engineering Science
. Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 68 of 86
Order #: P0102145

Report Date: 03/06/01
Client Proi Nam NSA-Midsouth

Client Proi I 737490.040000

Lab Sample #: P0102145-23
Reoort Date: 16 Mar. 01

Sample Description
PES-INJ3S/020801 MSD

Analyte(s)

Matrix
Solid

Flaa Result

Sampled DatefIime
08 Feb. 01 16:10

PQl

Received
12 Feb. 01

Units Method # .

Volatiles ",
.r~"·~·~~

;~.. t\

~ii!~~{~~j
':~



Page: Page 69 of 86
Order#: P0102145

Report Date: 03/06/01
Client Proi Nam NSA-Midsouth

Client Proi # 737490.040000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Lab Sample #: P0102145-24
Report Date: 16 Mar. 01

Sample Description
PES-INJ3D1020901

Matrix
Solid

Sampled DateITime
09 Feb. 01 9:50

Received
12 Feb. 01

Analyte(s) Fla~ Result PQL Units Method #

< 5000

< 5000

< 5000

< 5000

< 5000

8260B

.(""';f~1;.

~t"i~~O,~,
;'ti~/K:
.".>

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg
. ug/Kg

ugIKg

ug/Kg

ug/Kg

uglKg

ug/Kg

ug/Kg

ug/Kg

ugIKg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

5000

5000

5000

5000
<;;,[;';'5060

~"'·Y';I. tC:. .
< 5000 .....,,',. '.";f.. 5000 '".

t ';.- ":r~;?ii i'{,
< 5000 t. .'65000.<

/',:;t5q~;p'o:[1;~:'f~~)Fi~~ ,gtfoo
..".:.'..... < 500'0'.' "",. ..". 5000~, ·"I,'.7";~ L

.!;:~~ \f~~

ft*,;~ 5009/ 5000
·~it'~<.;.<.,/

<"5000 5000

< 20000 20000

< 5000 5000

< 5000 5000

< 5000 5000

< 5000 5000

< 5000· 5000

< 5000 5000

- < 5000 5000

< 5000 5000

< 5000 5000

< 5000 5000

< 5000 5000

< 5000 5000

< 5000 5000

< 5000 5000

< 5000 5000

< 5000 5000

Volatiles
Solid

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dibromo-3-chloropropane

1,2-Dibromoethane ,..:.~:
. _,'if;- '~'f-.

1,2-Dichlorobenzene ~~\ 'lX'
:,!i ·~(~r~:~.

1,2-DichloroeltJ.~£"~",- ~. \~~1;
':c.... :....~.~:.,..:;~ (~ -·h},

1,2-Dichloropropane;.!;;.;'o ~ \~t.M'
~;'... "·':.'.';<~:tft'~V"

1,3,5-Trimethylbenz~neo{~, ~

1,3-DichlorobenzenJ~>"'
1,3-Dichloropropane

1,4-Dichlorobellzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Page: Page 70 of 86
Order #: P0102145

Report Date: 03/06/01
Client Proi Nam NSA-Midsouth

Client Proi # 737490. 040000

Lab Sample #: P0102145-24
Report Date: 16 Mar. 01

Sample Description

PES-INJ3D/020901

Analyte(s)

Volati:as

Matrix
Solid'

Fla~ Result

Sampled DatefTime
09 Feb. 01 9:50

PQL

Received
12 Feb. 01

Units Meth d #

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene

Dibromomethane

Dichlorodifluoromethane

Ethylbenzene

Isopropylbenzene

m & p-Xylene

Methylene Chloride

Naphthalene

n-Butylbenzene

n-Propylbenzene
)j~t..·

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

< 5000 5000 ug/Kg~.

:~~~~ ~~~~<4t;.~_,..,.~...,~'Bi:::\)
,.A :";:~ ,.

: ~~~~ ...:....::".;~~~~i!ff~i,;~·.~,'.~:.....' '~t~~
< 5000 -"';:'. 5000 '0':" i;i; uglKg
< 5000 <:,,:,~ J;!kL5g~0 'h .:tA·:,' ug/Kg

< 5000:"":5000':'" ug/Kg

\]f:")m~ §~
< 5000 5000 ug/Kg

< 10000 10000 uglKg

< 5000 5000 uglKg

< 5000 5000 uglKg

< 5000 5000 uglKg

< 5000 5000 ug/Kg

< 5000 5000 ug/Kg

c:: 5000 5000 ug/Kg

< 5000. 5000 . ug/Kg
< 5000 . 5000 uglKg

< 5000 . 5000 ug/Kg

< 5000 5000 ugIKg

< 5000 5000 . ug/Kg

< 5000 5000 ug/Kg

< 5000 5000 uglKg

< 5000 5000 ug/Kg

< 5000 5000 ug/Kg

8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Page: Page 71 of 86
Order #: P0102145

Report Date: 03/06/01
Client Proi Nam NSA-Midsouth

Client Proi # 737490.040000

Lab Sample #: P0102145-24
ReDort Date: 16 Mar. 01

Sample Description
PES-INJ3D/020901

Analyte(s)

Matrix
Solid

FlaQ Result

Sampled DateITime
09 Feb. 01 9:50

PQL

Received
12 Feb. 01

Units Method #

Volatil s
.;.I;~~~~':r.

i{~~~11hl~!t.
I~':

"~t~"!"',,*~!



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Page: Page 72 of 86
Order #: P0102145

Report Date: 03/06/01
Client Proi Nam NSA-Midsouth

Client Proi # 737490.040000

lab Sample #: P0102145-25
Recort Date: 16 Mar. 01

Sample Description
OllDUP

Analyte(s)

Matrix
Solid

FlaQ Result

Sampled DateITime
09 Feb. 01 7:00

PQl

Received
12 Feb. 01

Units Method #

Volatiles
Solid

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dibromo-3-chloropropane

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroet~a

1,2-Dichloroprop "

1,3,5-Trimethylbe~'2,e.n
';fo,,)~,

1,3-Dichlorobenzene' .

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

< 5000 5000

< 5000 5000

< 5000 5000

< 5000 5000
do-..... :-t?i;,.

< 5000 4~~'> 5000,,' 0,.. , \'to

< 5000 ",."".f'), '·~.5000 'J:
< 5000 it>: '::~'5000i

l'<':5()~9.,f4.!I:dfJ;:~~~2J: ~<foo
t~\; < 500m '?!\:!""r;;;;:" 5000

~&%~"~0~~6~ 5000
<5000 5000

< 20000 20000

< 5000 5000

< 5000 5000

< 5000 5000

< 5000 5000

< 5000 5000

< 5000 5000
-<5000 5000

< 5000 5000

< 5000 5000

< 5000 5000

< 50005000

< 5000 5000

< 5000 5000

< 5000 5000

< 5000 5000

< 5000 5000

t:i;~-:':'~~'~

";>f;:;jt~/'U9(,~~~if~1.ft;~~;~:. 8260B
it ug~Kg

~~;'f.~;.t.~,·

"yg/Kg
'b'\'''/K,:"g 9
ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

uglKg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg'

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg



Page: Page 73 of 86
Order #: P0102145

Report Date: 03/06/01
Client Proi Nam NSA-Midsouth

Client Proi #. 737490.040000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0102145-25
Reoort Date: 16 Mar. 01

Sample Description
OILDUP

Matrix
Solid

Sampled DatefTime
09 Feb. 01 7:00

Received
12 Feb. 01

8260B

Meth~d#Units, PQl

::~ L~ 4'''(~':~;;~'
< 5000 5000 .. ri';'(;<'··"·· ":;i~~~~g '.'

m~ "~\~:~;,~~\:,,)' fE~
/~;~'5000 "\\~i7:r·,iii'.i:·, sH'bo ugIKg

fA ";;f1J;'~

;:l\ < 5000~. 5000 ug/Kg

,'~~,~f :~: ~~:~
, . f! < 5000 5000 ug/Kg

< 10000 10000 ug/Kg

< 5000 5000 ug/Kg

< 5000 5000 .ug/Kg

< 5000 5000 ug/Kg

< 5000 . 5000 ug/Kg

< 5000 5000 ug/Kg

-< 5000 . 5000 ug/Kg

..: 5000 5000 . ug/Kg

< 5000 5000 ug/Kg

< 5000 5000 ug/Kg

< 5000 5000 ug/Kg

< 5000 5000 ug/Kg

< 5000 5000 ug/Kg

< 5000 5000 ug/Kg

< 5000 5000 ug/Kg

< 5000 5000 ug/Kg

Flaa ResultAnalyte(s)

Volatiles

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene

Dibromomethane

Dichlorodifluoromethane

Ethylbenzene

Isopropylbenzene

m & p-Xylene

Methylene Chloride

Naphthalene ,

n-Butylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 74 of 86
Order #: P0102145

Report Date: 03/06/01
Client Proi Nam NSA-Midsouth

Client Proi # 737490.040000

Lab Sample #: P0102145-25
Report Date: 16 Mar. 01

Sample Description
OILDUP

Analyte(s)

Millrix
Solid

FlaQ Result

Sampled DateITime
09 Feb. 01 7:00

PQl

Received
12 Feb. 01

Units Method #
V latiles

.i~&'+';:~i?~
'.>J

~~.J~~~f'~:I~}.L

~;~~:,"',.; ,J~



Page: Page 75 of 86
Order #: P0102145

Report Date: 03/06/01
Client Proi Nam NSA-Midsouth

Client Proi # 737490.040000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Lab Sample #: P0102145-26

Sample Description
PES-INJ3D/020901

~

Water
Sampled DatefTime

09 Feb. 01 10:45
Received
12 Feb. 01

Analyte(s) . Flaa Result PQl Units Method #

320.1

353.3

9060

8260Bug/L

uglL

uglL

uglL

ugIL

ug/L

ug/L

ug/L

uglL

ug/L
uglL

uglL

uglL

ug/L

uglL

ug/L

uglL

ug/L

uglL

ug/L

ug/L

uglL

ugIL

2.0

0.050

2.0

18

0.25

1200

WetChem
Water

Bromide

Nitrate-nitrite as N

Total Organic Carbon

Volatiles ..",c.;ii:~.

7~~~:2-Tetrachloroethane < 5.0 \f\i'.;?,i'f~ii~··&/!;,;,f,t..~~~"}

~:j;~~~~§~fn:ane #,(~~5~;1) ::~
::::~::=:e 64£ (~) ),' :::: :::

~:~:~~~::~~~:':'. "~" :::: ~:~
''l. ~~~~, ~

1,2,4-Trimethylbenzenerif;' < 5.0 . 5.0
~\. ","-':t

1,2-Dibromo-3-chlorgpropane < 20 20
~.., .

1,2-Dibromoethane . < 5.0 5.0

1,2-Dichlorobenzene < 5.0 5.0

1,2-Dichloroethane < 5.0 5.0

1,2-Dichloropropane < 5.0 5.0

1,3,5-Trimethylbenzene < 5.0 5.0

1,3-Dichlorobenzene < 5.0 5.0

1,3-Dichloropropane < 5.0 5.0 .

1A-Dichlorobenzene < 5.0 5.0

2,2-Dichloropropane < 5.0 5.0

2-Chlorotoluene < 5.0 5.0

4-Chlorotoluene < 5.0 5.0



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Page: Page 76 of 86
Order #: P0102145

Report Date: 03/06/01
Client Proi Nam NSA-Midsouth

Client Proi I 737490.040000

Lab Sample #: P0102145-26
Report Date: 16 Mar. 01

Sample Description
PES-INJ3D/020901

Analyte(s)

Matrix
Water

FlaQ Result

Sampled DatelIime
09 Feb. 01 10:45

PQL

Received
12 Feb. 01

Units Meth d #

Volatiles

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene

Dibromomethane

Dichlorodifluoromethan
~'ct

Ethylbenzene .",
t

Isopropylbenzene "<
~;,~;.'.

m & p-Xylene ,v

Methylene Chloride

Naphthalene'

n-Butylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

'v::

(:~~.)

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5,0
< 5.0 "'5:0\
:::~ "'~.~:~f!

l~5~;"'~'"", ......"....... ~!'

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 10 10
<5.0 . 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

:r,~~\:;.
ug/L;: 8260B

k'~\~~ ~~::-~)
.... 9
ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 77 of 86
.Order #: P0102145

Report Date: 03/06/01
Client Proi Nam NSA-Midsouth

Client Proi # 737490.040000

Lab Sample #: P0102145-26
Report Date: 16 Mar. 01

Sample Description

PES-INJ3D/020901

Analyte(s}

Matrix

Water

Fla~ Result

Sampled DatefTime

09 Feb. 01 10:45

PQl

Received

12 Feb. 01

Units Meth d #

Volatiles

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

RiskAnalysis
Water

Ethane

Ethene

Methane

< 5.0

< 5.0

< 5.0

11

< 5.0

< 5.0

5.0

5.0

5.0

5.0

,~§",~,
,/.'~?~' 5;0'"

"i<~fl:\

5.0

5.0

0.015

nglL

ng/L

uglL

8260B

AM18



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Page: Page 78 of 86
Order #: P0102145

Report Date: 03/06/01

Client Proi Nam NSA-Midsouth
Client Proi # 737490.040000

Lab Sample #: P0102145-27
Reoort Date: 16 Mar. 01

Sample Description

PES-INJ2D/020901

Analyte(s)

Matrix
Solid

FlaQ

Sampled DateITime
09 Feb. 01 14:05

Result PQL

Received
12 Feb. 01

Units M th d #

Volatiles
Solid

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene .

1,2-Dibromo-3-chloropropane

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane
~

1,2-Dichloropropa

1,3,5-Trimethylbe~
1,3-Dichlorobenzen~
1,3-Dichloropropane

1A-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

< 5000 5000

< 5000 5000

< 5000 5000

< 5000 5000

: :~ f'k\"'~~~~ L
<50001. . .•. '5000.:<

(f6l50~R;··;;F§Jfif!~;;} .~~ijoo

~,). < 500Qi; ~~<.-/;? 5000
W€b< 500d} 5000
"i~~"506b 5000

< 20000 20000

< 5000 5000

< 5000 5000

< 5000 5000

< 5000 5000

< 5000 5000

< 5000 5000
- < SODa . 5000

< 5000 5000

< 5000 5000

< 5000 5000

< 5000 5000

< 5000 5000

< 5000 5000

< 5000 5000

< 5000 5000

< 5000 5000

,{,;"/t\

,,;!;~~'<Ug/,~g~~~::~{~0~~1t%f 8260B

'~:'~I~~~g l;, ~t·~,;?-,;.··,):~·

:ug/Kg
·a~·/K.,.,g 9
ug/Kg

ug/Kg

uglKg

ug/Kg

ug/Kg

ug/Kg

ug/Kg .

ug/Kg

ug/Kg

ug/Kg

ug/Kg

uglKg

ug/Kg

ug/Kg

uglKg

ug/Kg
. ug/Kg

ug/Kg

uglKg

ug/Kg

uglKg

uglKg

ug/Kg

ug/Kg



Page: Page 79 of 86
Order #: P0102145

Report Date: 03/06/01
ClientProj Name: NSA-Midsouth

Client Proj #: 737490.040000

Client Name: Parsons Engineering Science
Contact: Bruce Henry .
Address: 1700 Broadway

Suite 900 -
Denver, CO 80290

Lab Sample #: P0102145-27
Report Date: 16 Mar. 01

Sample Description
PES-INJ2D/020901

Matrix
Solid

Sampled Dateaime
09 Feb. 01 14:05

Received
12 Feb. 01

Analyte(s) Flag Result PQL Units' Method #

.~1-·:'~~:'t\

ug/K9%.<.::.. 8260B

·~\~!r:,:)
. ltIK.. g 9

ug/Kg

ug/Kg

uglKg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg.

uglKg

ug/Kg

uglKg

ugIKg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

5000

5000

5000
5000./

< 5000

< 5000

< 5000

< 5000

< 5000

< 5000 .<f:~,~, 5000
< 5000,::"3'<~~ - ""~: sHoo "',

.' '\?;5000};'

l~i~i'~~::~;~~1E
< 5000 5000

< 10000 10000

< 5000 5000

< 5000 5000

< 5000 5000

< 5000 5000

< 5000 5000

-< 5000 . 5000

< 5000 5000

< 5000 5000

< 5000 5000

< 5000 5000

< 5000 5000

< 5000 5000

< 5000 5000

< 5000 . 5000

< 5000 5000

Volatiles

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene

Dibromomethane

Dichlorodifluoromethane

Ethylbenzene

Isopropylbenzene

m & p-Xylene ,.1

~=:::::~e ... ~\.~,'.}..;~;".
'-~ '1\"~:'

n-Propylbenzene '\_~+:~

o-Xylene /1;.'(,'"

p-Isopropyltoluene

sec-Butylbenzene

Styrene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 80 of 86
Order #: P0102145

Report Date: 03/06/01
. Client Proj Name: NSA-Midsouth

Client Proj #: 737490. 040000

Lab Sample #: P0102145-27
Report Date: 16 Mar. 01

Sample Description
PES-INJ2D/020901

Analyte(s) .

Matrix
Solid

Flag , Result

Sampled DateITime
09 Feb. 01 14:05

PQl

Received
12 Feb. 01

Units Method #

V latiles
,.1f'-"'·'''':'~{~~.,

~~J~~~~:;,
':'~f\;",i)?



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 81 of 86
. Order #: P0102145

Report Date: 03/06/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0102145-28
Report Date: 16 Mar. 01

Sample Description
PES-INJ2S/020901

Matrix
Solid

Sampled DatefTime

09 Feb. 01 14:10
Received
12 Feb. 01

Analyte(s) Flag Result PQl Units Meth d #

Volatiles
Solid

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene ,l";c.,,ih:<
.1,2-Dibromo-3-ehloropropane

1.2-Dibromoelhane, ,,"i{ ~\",,::,!;,,;:,,,"J""/
1,2-Dichlorobenzene f:~[ '''1~~",< ."' ."

e \>~ J~~~'1. 'j2':i~
1,2-DlchloroethaQ~ ii "\~\ ttr:,,~,,·

.:,"",,~,~~~;2.~. ~ bSk~i ./*',6:...
1,2-Dlchloropropane~",(·,,>. I:.:, ·~;~b!· .,

""'. j,.-";1;·.'~·J: ~f~'"

1,3,5-Trimethylben~~n'e-f,';!; ,
.4~",~

1,3-Dichlorobenzene''''

1,3-Dichloropropane

1A-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

.!"';'.

i2:'_I~.":s~i~,

=: :~"F1' "~~\~:~"
~ E~i';';'" :;:iU.i;~;'§'':\''''~5~Oo~0~:0~~:\;\~~J '~u'~9:/~K~9

/'<'5000 .
> <':~-,:V;'l

'r) < 5000: 5000 ug/Kg

!i~;;!;;'f 50~g~ 5000 ug/Kg

~5000 5000 uglKg

< 20000 20000 uglKg

< 5000 5000 ug/Kg

< 5000 5000 ug/Kg

< 5000 5000 uglKg

< 5000 5000 ug/Kg

< 5000 5000 ug/Kg .

< 5000 5000 . uglKg

--::50.0P 5000 ug/Kg
< 5000 5000 ugIKg

< 5000 5000 uglKg

< 5000 5000 ugIKg

< 5000 5000 uglKg

< 5000 5000 ug/Kg

< 5000 5000 uglKg

< 5000 5000 ug/Kg

< 5000 5000 ug/Kg

< 5000 5000 uglKg

8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 82 of 86
Order #: P0102145

Report Date: 03/06/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0102145-28
Report Date: 16 Mar. 01

Sample pescription .
PES-INJ2S/020901

Analyte(s)

M2!rix
Solid

Flag Result

Sampled pateltime
09 Feb. 01 14:10

PQl

Received
12 Feb. 01

Units Method #

Volatiles

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1 ,3-Dichloropropene

Dibromomethane

DichlorodifJuoromethane

Ethylbenzene

Isopropylbenzene

m & p-Xylene

~:::'h~:n~hl::~ ((,.~..",'
n-Butylbenzene '\,. . .,'
n-Propylbenzene ~\,._ .;j~
o-Xylene ;."'"

p-Isopropyltoluene

sec-Butylbenzene

Styrene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

TrichlorofJuoromethane

Vinyl Chloride

< 5000 5000

< 5000 5000
< 5000 ' 5000

< 5000 5000

< 5000 5000

:::C"\~,~
",F"~5000 i:.',:,":;·~'i(iF> ,~5bo

~1}j~-
< 500<n 5000

/.'if.',(.:·~Jci'l~T.~.·~,) ~ 500(f1 5000 .
~'l-"-- i~ ... ,,~<.-.li;t'
''-;'', '~"'%~:. ',. < '5000 5000
. tt{'i" ,4J~ ';1

.;~~~, vw' : :~~~ . :~~~
< 5000 5000

< 5000 5000

< 5000 5000

< 5000 5000

< 5000 5000

<' 5000' 5000

< 5000 5000

< 5000 5000

< 5000 5000

< 5000 5000

< 5000 5000

< 5000 5000

< 5000 5000

< 5000 5000

< 5000 5000

;,.;~.(.,(....<.J:~,:..:..
ug/Kg~ ". 8260B

01{'~~~~)
'~i;!!g/Kg .

~~/K
".~ 9
ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg.

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

uglKg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

uglKg



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 83 of 86
Order #: P0102145

Report Date: 03/06/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490. 040000

Lab Sample #: P0102145-28
Report Date: 16 Mar. 01

Sample Description
PES-INJ2S/020901

Analyte(s)

Matdx
Solid

Flag Result

Sampled DateITime
09 Feb. 01 14:10

PQl

Received
12 Feb. 01

Units Method #

Volatiles



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

· Page: Page 84 of 86
Order #: P0102145

Report Date: 03/06/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0102145-29
Report Date: 16 Mar. 01

Sample Descdption
TANKl020901

Matrix
.Water

Sampled DatefTime
02 Feb. 01 15:45

Received
12 Feb. 01

Analyte(s) Flag Result PQL Units Method #

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Tdchloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Tdchloroethane

1,1-Dichloroethi:me

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Tdchlorobenzene

1,2,3-Tdchloropropane

1,204-Tdchlorobenzene

1,204-Trimethylbenzene

1,2-Dibromo-3-chloropropane

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane
"'~"f..";,,,

1,2-Dichloroproparre~\~'
"'~1,3,5-Tdmethylberize

1;3-Dichlorobenzen~:vt
1,3-Dichloropropane

1A-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

< 5.0 5.0

<5.0 5.0

< 5.0 5.0
,~;!

< 5.0 5,0

J :~.o "'l"""':;':":;S'·":·;"";!.J>
(~., ~'::~;~~~:~~

o,/,../!..•...', ..,•.. ·:,~·\~i:~~l ::~
< 20 20

< 5.0 5.0

< 5.0 5.0

<5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

-'<5.0' 5.0

<5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

< 5.0 5.0

<5.0 5.0

Ij~ .-...;~i~~

A(~lit~~)
··f.~~g/L .
'lUlL.:.g
ug/L

ug/L

ug/L

ug/L

uglL

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L.
ug/L

uglL

ug/L

ug/L

ug/L
ug/L

ug/L

ug/L

ug/L

uglL

uglL

ug/L

8260B



Page: Page 85 of 86
Order #: P0102145

Report Date: 03/06/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0102145-29
Report Date: 16 Mar. 01

Sample Description

TANKl020901

Matrix
Water

Sampled Dateillme
02 Feb. 01 15:45

Received
12 Feb. 01

FlagAnalyte(s) Result PQl Units Method #

8260Bug/L

"'i~~ ;"~?!i~-iE{~Y\mA

uglL

ug/L

uglL

ug/l

uglL

ug/L

uglL

uglL

ugiL

uglL

iJg/L

ug/l

ug/L

'ug/L

ugiL

ug/l

uglL

ugiL

ug/L

uglL

ugiL

uglL

ugiL

ugiL

5.0

5:0

5.0

5.0

5,0
,;;:'.:: 5,9.. ··

:~~,:5:0\, '.
':5;,0.

-5:6
5.0

5.0

5.0
5.0
10

5.0
5.0
5.0

5.0
5.0
5.0
5.0

5.0
5.0

. 5.0
5.0

5.0
5.0

5.0
5.0

< 5.0

4.9

< 5.0

< 5.0

<5.0

8.1

< 5.0

1.6

,;~;;~,
" <5:0

.,(}
.~. <5.0

<10

<5.0
< 5.0

< 5.0
< 5.0

< 5.0
-<5.0

< 5.0
< 5.0

< 5.0
< 5.0

<5.0.
< 5.0
< 5.0
54

< 5.0

J

J

Volatiles

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane .

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene

Dibromomethane

Dichlorodifluoromethane

Ethylbenzene

Isopropylbenzene

m & p-Xylene

Methylene Chloride'

Naphthalene -\." ,
n-Butylbenzene ", ~;-*';:.-~ f.;

.';10 J:-~frt.~
n-Propylbenzene '1;;;, .,;!~;

Ii"""",

o-Xylene j;:;;i'

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 86 of 86
Order #: P0102145

Report Date: 03/06/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490. 040000

Lab Sample #: P0102145-29
Report Date: 16 Mar. 01

Sample Description
TANKl02090t

Analyte(s)

Matrix
Water

Flag Result

Sampled Datemme
02 Feb. 01 15:45

PQl

Received

12 Feb. 01

Units Meth d #

Volatiles

Vinyl Chloride
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Parson's Engineering Science

Project Number: 737490.03000

NSA Midsoutb Site N6

Parson's Contact: Mr. Bruce Henry

220 William Pitt Way, Pittsburgh, PA 15238 • Phone (412) 826-5245, Fax (412) 826-3433



CASE NARRATIVE

Parson's Engineering Science
NSA Midsouth Site N6

Project #: 737490.04000

The following were samples analyzed by Microseeps, Inc.

. ~'.

", ~ ':

Parson's Identification Number
PES-MWID
PES-MWIDMS
PES-MWID MSD

. PES-MWIS
PES-DPI
007GLl5LF
007GLl5UF
PES-MW8S
PES-MW8D
PES-MW7S

. PES-MW7D
PES-MW7DMS
PES:-MW7D MSD
RlNSEATE'BLANK
PES~DP2-. '.,

" TRIP BISANK
'\;)PES~MW5D

,11pES-5S
PES-MW6S
PES-MW6D
PES-MW4D
PES-MW4S
PES-MW2D
PES-MW2S
PES-MW3S
PES-MW3D
PES-DP3
PES-INJ2S
PES-INJ2S
PES-INJ2S
PES-INJ2S

Lab ID number
P0108148-01
PO I08148-02
PO108148-03
PO108148-04
POI98148~05·

POi08148-06
,'i;'pO108148-07

PO108148-08
PO'f08148-09

.POI08148-10
POI08148-11
P0108148-12
PO108148-13
PO108148-14
P0108148-15
POI08148-16
POI08148-17
PO108148-18
POI08192-01
PO108192-02
PO108192-03
PO108192-04
PO108192-05
POI 08192-06
PO108192-07

. POI08192-08
P0108192-09
P0108192-1O
POI08192-11
POI08192-12
P0108192-13

,..-,



PES-INJ2D
PES-INJ2D
PES-DP4
PES-INJ3D
PES-INJ3D
PES-INJ3S
PES-TANK-IDW
PES-TRIP BLANK

All samples were found to be intact.

Dissolved Light Hydrocarbons:

POI08192-14
POI08192-15
PO108192-16
POI08192-17
POI08192-18
P0108192:-19
P0108192-20
POI08192-21

No anomalies were found during the analysis ofdissolved light hydrocarbons.

. Compliance Data:
" i.~~f-:-':""~~'~·!;';f~'·

No anomalies were found during the following analyses: Bromide, Col()r, Chloride,
Nitrate, Nitrite, and Total Organic Carbon. .... ~~~~::.,

Metals Data:

No anomalies were found during the following ahaiyses: Ai.-~enic,Manganese, and
Selenium. .

Organic Data:
...r..;;:(.'~

Samples that were sentiii,:forv.glatil~analY~is;have been reported offofmultiple
dilutions. In many ~ases data w~ repbrted from a low level, a medium level and a high
level analysisijr ari9:;~alyt~;fellthetween these three dilutions, the result would be
reported ~;an ~SHmat~tBBntentrationwith a "J" flag.

·'-h:·.
':;j;t~Y
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Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Denver, CO 80290

Page: Page 1 of 55
Order #: P0108148

Report Date: 09/11/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Sample Identification
Lab Sample # Client Sample ID
P0108148-01 PES-MW1D

P0108148-02 PES-MW1D MS

POI 08148-03 PES-MW10 MSO

P0108148-04 PES-MWIS

P0108148-05 PES-OPI

POl08148-06 007GL15LF

P0108148-07 007GL15UF

P0108148-08 PES-MW8S

P0108148-09 PES-MW80

POI 08148-1 0 PES-MW7S

P0108148-11 PES-MW70

P0108148-12 PES-MW70 MS

P0108148-13 PES-MW70 MSO

P0108148-14 RINSEATE BLANK

POI 08148-15 PES-OP2

POI 08148-16

POI 08148-17

P0108148-18

TRIP BLANK

PES-MW5D

PES-5S

Approved By:

220 William ·Pitt Way, Pittsburgh, PA 15238 • Phone (412) 826-5245, Fax (412) 826-3433



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 2 of 55
Order#: P0108148

Report Date: 09/11/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490. 040000

Lab Sample #: P0108148-01

Sample Description

PES-MW1D

Analyte(s)

Matrix

Water

Flag Result

Sampled DatefTime

06 Aug. 01 17:05

PQl

Received

09 Aug. 01

Units Method #

WetChem
Water

Nitrate-l1itrite as N 0.12 0.050 ,mg/L ' 353.3

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene,".

1,2-Dibromo-3-etiIoropropahe
1,2-Dibromoetharte>':~;'

1,2-Dichlorobenzene"

1,2-Dichloroethane .'

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene

< 5.0 5:0 lig/L 8260B

< 5.0 , . 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5;0 ug/L

< 5.0 5.0 ug/L
< 5.0,' 5.0 ug/L

< 5..0 ' 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 20 20 ug/L

< 5.0 5.0 ugll

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

<5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 3 of 55
Order#: P0108148

Report Date: 09/11/01

Client Proj Name: NSA-Midsouth
Client Proj #: 737490.040000

Lab Sample #: P0108148-01

Sample Description Matrix Sampled DatefTime Received
PES-MW1D Water 06 Aug. 01 17:05 09 Aug. 01

Analyte(s) Flag Result POL Units Method #

Volatiles

Broinochloromethane < 5.0 5.0 ug/L 8260B
Bromodichloromethane '<5.0 5.0 u9!~
Bromoform < 5.0 5.0 ugfl

Bromomethane < 5.0 5.0 " ug/L

Carbon tetrachloride < 5.0 5·9 ug/L

Chlorobenzene < 5.0 5.0 ug/L

Chlorodibromomethane < 5.0 ' 5.0 uglL

Chloroethane < 5.0 ~.O ug/L

Chloroform < 5.0 5.0 ug/L

Chloromethane < 5.0 5.0 ug/L

cis-1,2-Dichloroethene
....

< 5.0 5.0 ug/L
~

cis-1.3-Dichloropropene <5.0 5.0 ug/L

Dibromomethane <5.0 5.0 ug/L
-

Dichlorodifluoromethane < 5.0 5.0 ug/L

Ethylbenzene < 5.0 5.0 ug/L

Isopropylbenzene " < 5.0 5.0 ugfl

m & p-Xylene <10 10 ug/L

Methylene Chloride < 5.0 5.0 ug/L

Naphthalene < 5.0 5.0 ' ug/L

n-Butylbenzene - <;5.0 5.0 ug/L

n-Propylbenzene < 5.0 5.0 ug/L

o,.Xylene < 5.0 5.0 ug/L

p-Isopropyltoluene < 5.0 5.0 uglL

sec-Butylbenzene < 5.0 5.0 ug/L

Styrene < 5.0 5.0 ug/L

tert-Butylbenzene < 5.0 5.0 ug/L
Tetrachloroethene < 5.0 5.0 ug/L

Toluene < 5.0 5.0 ug/L

trans-1,2-Dichloroethene < 5.0 5.0 ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 4 of 55
Order #: P0108148

Report Date: 09/11/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0108148-01

Sample Description

PES-MW1D

Analyte(s)

Matrix

Water

Flag Result

Sampled DateITime

06 Aug. 01 17:05

pal

Received

09 Aug. 01

Units Method #

Volatiles

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

RiskAnalysis
Water

Ethane

Ethene

Methane

,f.

< 5.0

< 5.0

< 5.0

< 5.0

54

420

30

5.0

5.0

5.0

5.0

5.0

5.0

0.015

ug/L
ug/L "C'" '; '.'

ug/L

ug/L

ng/L

ng/L

uglL

8260B

AM18

AM20GAX



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 5 of 55
Order #: P0108148

Report Date: 09/11/01

Client Proj Name: NSA-Midsouth
Client Proj #: 737490.040000

Lab Sample #: P0108148-02

Sample Description

PES-MW1DMS

Analyte(s)

Matrix

Water

Flag Result

Sampled DatefTime

06 Aug. 01 17:05

PQL

Received

09 Aug. 01

Units Method #

Volatiles·
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

. 1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dibromo-3-chloropropane

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane
. .. ; >'"

1,2-Dichloropropane

1,3,5-Trimethylbenzene.··

1,3-Dichlorobenzene

1,3-Dichloropropane

1A-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

< 5.0 5.0 . ug/L 8260B
< 5.0 5.0 ugiL

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

34 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 uglL

< 20 20 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 uglL

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 uglL

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

40 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 6 of 55
Order #: P0108148

Report Date: 09/11/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0108148-02

Sample Description Matrix Sampled Dateaime Received

PES-MW1D MS Water 06 Aug. 01 17:05 09 Aug. 01

Analyte(s) Flag Result pal Units ,Method #

Volatiles

Bromomethane < 5.0 5.0 ug/L 8260B

Carbon tetrachloride < 5,0 5,0 ug/L

Chlorobenzene 42 5.0 ug/L
Chlorodibromomethane < 5.0 5.0 uglL

Chloroethane < 5.0 5.0 ug/L

Chloroform < 5.0 5.0 ug/L

Chloromethane < 5.0 5:0 ug/L

cis-1,2-Dichloroethene < 5.0 5.0 ug/L

cis-1,3-Dichloropropene < 5.0 5.0 ug/L

Dibromomethane < 5.0 5.0 ug/L

Dichlorodifluoromethane < 5.0 5.0 ug/L

Ethylbenzene <5.0 5.0 uglL

Isopropylbenzene < 5.0 5.0 ug/L

m & p-Xylene < 10 10 ug/L

Methylene Chloride < 5.0 5.0 ug/L

Naphthalene < 5.0 5.0 ug/L

n-Butylbenzene < 5.0 5.0 ug/L

n-Propylbenzene < 5.0 5.0 ug/L

o-Xylene < 5.0 5.0 ug/L

p-Isopropyltoluene -<5.0. 5.0 ug/L

sec-Butylbenzene < 5.0 5.0 ug/L

Styrene < 5.0 5.0 . ug/L

tert-Butylbenzene < 5.0 5.0 ug/L

Tetrachloroethene < 5.0 5.0 ug/L

Toluene 45 5.0 uglL

trans-1,2-Dichloroethene < 5.0 5.0 ug/L

trans-1,3-Dichloropropene < 5.0 5.0 ug/L

Trichloroethene 40 5.0 ug/L

Trichlorofluoromethane < 5.0 5.0 ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 7 of 55
Order#: P0108148

Report Date: 09/11/01
Client Proj Name: NSA-Midsouth

Ciient Proj #: 737490.040000

Lab Sample #: P0108148-02

Sample Description

PES-MW1D MS

Analyte{s)

Matrix

Water

Flag Result

Sampled Dateaime

06 Aug. 01 17:05

PQL

Received

09 Aug. 01

Units Method #

Volatil s
Vinyl Chloride

.," ~:.

< 5.0 5.0 ug/L 8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 8 of 55
Order#: P0108148

Report Date: .09/f1/01

Client Proj Name: NSA-Midsouth
Client Proj #: 737490.040000

Lab Sample #: P0108148~03

Sample Description

PES-MW1 D MSD

Analyte(s)

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dibromo-3-chloropropane .

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropr~p~'ne
1,3,5-Trimethylberizene

.1,3-Dichlorobenzene '

1,3-Dichloropropane

1A-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Matrix

Water

Flag

Sampled DateITime Received

06 Aug. 01 17:05 09 Aug. 01

Result POL Units Method #

---:-.

< 5.0 5.0 . ug/L ;', ~ .; ../(':?:.
8260B

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 q.O ug/L

< 5.0 5.0 ug/L

38 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 uglL

< 5.0 5.0 ug/L

< 20 20 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

- <5.0 .. 5.0 ug/L

< 5.0 5.0 uglL

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

44 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 9 of 55
Order #: P0108148

Report Date: 09/11/01

Client Proj Name: NSA-Midsouth
Client Proj #: 737490. 040000

Lab Sample #: P0108148-03

Sample pescription Matrix Sampled Datemme Received

PES-MW1 D MSD Water 06 Aug. 01 17:05 09 Aug. 01

Analyte(s) Flag Result PQL Units Method #

Volatil s
Bromomethane < 5.0 5.0 ug/L· 8260B

Carbon tetrachloride < 5.0 5.0 ug/L
Chlorobenzene 47 5.0 ug/L
Chlorodibromomethane < 5.0 5.0 ug/L
Chloroethane < 5.0 5.0 ug/L
Chloroform < 5.0 5.0· uglL

Chloromethane < 5.0 5;0 ug/L
cis-1,2-Dichloroethene < 5.0 5.0 ug/L
cis-1,3-Dichloropropene < 5.0 5.0 ug/L

Dibromomethane < 5.0 5.0 uglL

Dichlorodifluoromethane < 5.0 5.0 ug/L

Ethylbenzene ..: 5.0 .5.0 ug/L
Isopropylbenzene ::

..
ug/L< 5.0 5.0

m & p-Xylene < 10 10 ug/L
Methylene Chloride < 5.0 5.0 ug/L

Naphthalene ,.:. < 5.0 5.0 ug/L

n-Butylbenzene
...

< 5.0 5.0 ug/L
n-Propylbenzene < 5.0 5.0 ug/L

o-Xylene < 5.0 5.0 ug/L

p-Isopropyltoluene _< 5.0 5.0 ug/L
sec-Butylbenzene < 5.0 5.0 ug/L

Styrene < 5.0 5.0 ug/L

tert-Butylbenzene < 5.0 5.0 uglL

Tetrachloroethene < 5.0 5.0 ug/L

Toluene 49 5.0 ug/L

trans-1,2-Dichloroethene < 5.0 5.0 ug/L

trans-1,3-Dichloropropene < 5.0 5.0 uglL

Trichloroethene < 5.0 5.0 ug/L

Trichlorofluoromethane < 5.0 5.0 ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 10 of 55
Order #: PO108148

Report Date: 09/11/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0108148-03

Sample Description

PES-MW1D MSD

Analyte(s)

Matrix

Water

Flag Result

Sampled Daternme

06 Aug. 01 17:05

PQl

Received

09 Aug. 01

Units Method #

Volatiles

Vinyl Chloride

.,.',..

< 5.0 5.0 ug/L 8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 11 of 55
Order #: P0108148

Report Date: 09/11/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0108148-04

Sample Description
PES-MW1S

Analyte(s)

Matrix

Water

Flag Result

Sampled DatelTime

06 Aug. 01 18:50

PQl

Received

09 Aug. 01

Units Method #

WetChem
Water

Nitrate-nitrite as N 0.086 0.050 mg/L 353.3

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1 ,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

. 1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene. ..

1,2-Dibrom0-3-chloroprop~~e
1,2-Dibromoethane _

1,2-Dichlorobenzene

1,2-Dichloroethane .

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane·

2-Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene

< 5.0 5.0 ug/L 8260B

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 uglL

24 5.0 ug/L

13 5.0 ug/L
::<5.0· 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 20 20 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 UglL

< 5.0 5.0 ug/L
<5.0 -. 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

<5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 12 of 55
Order #: P0108148

Report Date: 09/11/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0108148-04

Sample Description Matrix Sampled DatelTime Received

PES-MW1S Water 06 Aug. 01 18:50 09 Aug. 01

Analyte(s) Flag Result PQL Units Method #

Volatiles

Bromochloromethane < 5.0 5.0 ug/L 8260B
Bromodichloromethane < 5.0 5.0 ug/L

Bromoform < 5.0 5.0 ug/L

Bromomethane < 5.0 5.0 uglL

Carbon tetrachloride < 5.0 5..0 uglL

Chlorobenzene < 5.0 5.0 ug/L

Chlorodibromomethane < 5.0 5.0 ug/L

Chloroethane J 3.5 5.0 ug/L

Chloroform J 1.1 5.0 ug/L

Chloromethane < 5.0 5.0 ug/L

cis-1,2-Dichloroethene 34 5.0 uglL

cis-1,3-Dichloropropene < 5.0 5.0 ug/L

Dibromomethane < 5.0 5.0 ug/L

Dichlorodifluoromethane .. < 5.0 5.0 ug/L

Ethylbenzene < 5.0 5.0 ug/L

Isopropylbenzer:t~ . < 5.0 5.0 ug/L

m & p-Xylene <10 10 ug/L

Methylene Chloride~, < 5.0 5.0 ug/L

Naphthalene < 5.0 5.0 ug/L

n-Butylbenzene -<5.0 5.0 ug/L

n-Propylbenzene < 5.0 5.0 ug/L

o-Xylene < 5.0 5.0 ug/L

p-Isopropyltoluene < 5.0 5.0 ug/L

sec-Butylbenzene < 5.0 5.0 ug/L

Styrene < 5.0 5.0 ug/L

tert-Butylbenzene <.5.0 5.0 ug/L

Tetrachloroethene < 5.0 5.0 ug/L

Toluene < 5.0 5.0 ug/L

trans-1,2-Dichloroethene 44 5.0 ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 13 of 55
Order#: P0108148

Report Date: 09/11/01

Client Proj Name: NSA-Midsouth
Client Proj #: 737490.040000

Lab Sample #: P0108148-04

Sample pescription
PES-MW1S

Analyte(s)

Volatiles

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

Matrix

Water

Flag Result

< 5.0

14

< 5.0

< 5.0

Sampled Dateaime

06 Aug. 01 18:50

PQl

5.0

5.0

5.0

5.0

Received

09 Aug. 01

Units Method #

ug/L :. 8260B

ug/L
ug/t
uglL

RiskAnalysis
Water

Ethane

Ethene

Methane

.. ,

6000

2400

770

··5.0

5:0

0.015

nglL

nglL

ug/L

AM18

AM20GAX



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 14 of 55
Order #: P0108148

Report Date: 09/11/01

Client Proj Name: NSA-Midsouth
Client Proj #: 737490.040000

Lab Sample #: P0108148-05

Sample Description

PES-DP1

Analyte(s)

Matrix
Water

Flag Result

Sampled Dateaime

06 Aug. 01 14:00

POL

Received

09 Aug. 01

Units Method #

WetChern
Water

Nitrate-nitrite as N 0.065 0.050 mg/L' 353.3

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichlor~ethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene .

1,2,4-Trimethylbenzene '.. . "(.

1,2-Dibromo-3-chlo~9Propa~e

1,2-Dibromoethane

1,2-Dichlorobenzene., ,

1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene

;'''' .. ',

< 5.0 5.0 ug/L 8260B

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

25 5.0 ug/L

13 5.0 ug/L

<5.0 5.0 ug/L

< 5.0 5.0 uglL

< 5.0 5.0 ug/L

< 5.0 5.0 uglL

< 5.0 5.0 uglL

< 20 20 uglL

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

<5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 uglL

< 5.0 5.0 uglL

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 15 of 55
Order #: P0108148

Report Date: 09/11/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0108148-05

Sample Description Matrix Sampled DatefTime Received

PES-DP1 Water 06 Aug. 01. 14:00 09 Aug. 01

Analyte(s) Flag Result PQl Units Method #

Volatiles

Bromochloromethane < 5.0 5.0 ug/L. 8260B
Bromodichloromethane < 5.0 5.0 ug/L

I;:'

Bromoform < 5.0 5.0 ug/L
Bromomethane < 5.0 5.0 ug/L

Carbon tetrachloride < 5.0 5.0 uglL

Chlorobenzene < 5.0 5.0 uglL
Chlorodibromomethane < 5.0 5.0 uglL

Chloroethane J 3.5 5.0 ug/L

Chloroform J 1:1 5.0 ug/L

Chloromethane < 5.0 5.0 uglL

cis-1,2-Dichloroethene 35 5.0 ug/L

cis-1,3-Dichloropropene <5.0 5.0 ug/L

Dibromomethane < 5.0 5.0 ug/L
Dichlorodifluoromethane < 5.0 5.0 ug/L

Ethylbenzene < 5.0 5.0 ug/L

Isopropylbenzene < 5.0 5.0 ug/L

m & p-Xylene <10 10 ug/L

Methylene Chloride < 5.0 5.0 ug/L

Naphthalene <5.0 5.0 ug/L

n-Butylbenzene < 5.0 5.0 ug/L

n-Propylbenzene < 5.0 5.0 uglL

o-Xylene < 5.0 5.0 uglL

p-Isopropyltoluene < 5.0 5.0 ug/L

sec-Butylbenzene < 5.0 5.0 uglL

Styrene < 5.0 5.0 ug/L

tert-Butylbenzene < 5.0 5.0 ug/L

Tetrachloroethene < 5.0 5.0 ug/L

Toluene < 5.0 5.0 ug/L

trans-1,2-Dichloroethene 45 5.0 ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 16 of 55
Order#: P0108148

Report Date: 09/11/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0108148-05

Sample Description

PES-DP1

Analyte(s)

~

Water

Flag Result

Sampled Datemme

06 Aug. 01 14:00

PQL

Received

09 Aug. 01

Units Method #

Volatiles

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

RiskAnalysis
Water

Ethane

Ethene

Methane

< 5.0

15

< 5.0

< 5.0

6100

2500

700"

5.0

5.0

5.0

5.0

5.0

5.0

0.015

ug/L

ug/L

ug/L

ug/L

ng/L

ng/L

ug/L

8260B

AM18

AM20GAX



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 17 of 55
Order #: P0108148

Report Date: 09/11/01

Client Proj Name: NSA-Midsouth
Client Proj #: 737490.040000

Lab Sample #: P0108148-06

Sample Description

007GL15LF

Analyte(s)

Matrix

Water

Flag Result

Sampled DateITime

07 Aug. 01 8:45

PQl

Received

09 Aug. 01

Units Method #

WetChem
Water

Nitrate-nitrite as N 0.85 0.050
.':

353.3

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2A-Trimethylbenzene

1,2-Dibromo-3~chi6roprop~ne
1,2-Dibromoethane'

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1A-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene

< 5.0 5,0 'ug/L 8260B

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

J 1.2 5.0 ug/L

. J 3.9 5.0 uglL

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 uglL

< 5.0 5.0 ug/L

< 20 20 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ugIL

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 uglL

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ugIL



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 18 of 55
Order #: P0108148

Report Date: 09/11/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490. 040000

Lab Sample #: P0108148-06

Sample Description Matrix Sampled DateITime Received

007GL15LF Water 07 Aug. 01 8:45 09 Aug. 01

Analyte(s) Flag Result PQL Units Method #

Volatiles

Bromochloromethane . < 5.0 5.0 ug/L. 8260B
. Bromodichloromethane < 5.0 5.0 ug/L
Bromoform < 5.0 5.0 ug/L

Bromomethane < 5.0 5.0 iJg/L

Carbon tetrachloride 17 5.0 ug/L

Chlorobenzene < 5.0 5.0 ug/L..
Chlorodibromomethane < 5.0 5~O ug/L

Chloroethane < 5.0 5.0 ug/L

Chloroform 5.1 . 5.0 ug/L

Chloromethane < 5.0·, 5.0 ug/L

cis-1,2-Dichloroethene < 5.0 5.0 ug/L

cis-1,3-Dichloropropene <5.0 5.0 ug/L

Dibromomethane < 5.0 5.0 ug/L

Dichlorodifluoromethane < 5.0 5.0 ug/L

Ethylbenzene < 5.0 5.0 ug/L

Isopropylbenzene < 5.0 5.0 ug/L

m & p-Xylene < 10 10 ug/L

Methylene Chloride < 5.0 5.0 ug/L

Naphthalene < 5.0 5.0 uglL

n-Butylbenzene - <5.0.. 5.0 ug/L

n-Propylbenzene < 5.0 5.0 ug/L

o-Xylene < 5.0 5.0 ug/L

p-Isopropyltoluene < 5.0 5.0 ug/L

sec-Butylbenzene < 5.0 5.0 ug/L

Styrene < 5.0 5.0 ug/L

tert-Butylbenzene < 5.0 5.0 ug/L

Tetrachloroethene < 5.0 5.0 ug/L

Toluene < 5.0 5.0 uglL

trans-1,2-Dichloroethene < 5.0 5.0 ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: . Page 19 of 55
Order #: P0108148

Report Date: 09/11/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0108148-06

Sample Description

007GL15LF

Analyte(s)

Volatiles

trans-1.3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

Matrix Sampled Daterrime Received

Water 07 Aug. 01 8:45 09 Aug. 01

Flag Result PQL Units Method #

< 5.0 5.0 ug/L, 8260B

J 3.5 5.0 ug.4-
,.,::.,

< 5.0 5.0 ugIL

< 5.0 5.0 ug/L

RiskAnalysis
Water

Ethane

Ethene

Methane

94

40

4.1

5.0

5.0

0.015

ng/L

ng/L

ug/L

AM18

AM20GAX



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 20 of 55
Order#: P0108148

Report Date: 09/11/01

Client Proj Name: NSA-Midsouth
Client Proj #: 737490.040000

Lab Sample#: P0108148-07

Sample Description

007GL15UF

Analyte(s)

Matrix

Water

Flag Result

Sampled DatefTime

07 Aug. 01 10:45

PQL

Received

09 Aug. 01

Units Method #

WetChem
Water

Nitrate-nitrite as N 0.81 0.050 mg/L 353.3

V latiles
Water

1,1,1 ,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dibromo-3-ctiloropropaiie

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene

< 5.0 5 ug/L 8260B

< 5.0 5. ug/L

< 5.0 5 uglL

< 5.0 5 ug/L

50 5 ug/L

340 50 ug/L

< 5.0 5 uglL

< 5.0 5 ug/L

< 5.0 5 ug/L

< 5.0 5 ug/L

< 5.0 5 ug/L.

< 20 20 uglL

< 5.0 5 uglL

<5.0 5 uglL

< 5.0 5 uglL
. - .

< 5.0 5 ug/L

<5.0 5 uglL

< 5.0 5 ug/L

< 5.0 5 uglL

< 5.0 5 ug/L

< 5.0 5 uglL

< 5.0 5 ug/L

< 5.0 5 ug/L

J 2.8 5 ug/L

< 5.0 5 uglL



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 21 of 55
Order#: P0108148

Report Date: 09/11/01

Client Proj Name: NSA-Midsouth
Client Proj #: 737490.040000

Lab Sample #: P0108148-07

Sample Description Matrix Sampled DateITime Received

007GL15UF Water 07 Aug. 01 10:45 09 Aug. 01

Ar.alyte(s) Flag Result PQL Units Method #

Volatiles

Bromochloromethane < 5.0 5 ug/L 8260B
Bromodichloromethane < 5.0 5 uglL

Bromoform < 5.0 5 ug/L

Bromomethane < 5.0 5 ug/L

Carbon tetrachloride 5.2 5 ug/L

Chlorobenzene < 5.0 5 ug/L

Chlorodibromomethane < 5.0 5 ug/L

Chloroethane < 5.0 5 ug/L

Chloroform 17 5 ug/L

Chloromethane < 5.0 5 ug/L

cis-1,2-Dichloroethene 13 5 ug/L

cis-1,3-Dichloropropene < 5.0 5 uglL

Dibromomethane < 5.0 5 uglL

Dichlorodifluoromethane < 5.0 5 ug/L

Ethylbenzene <5.0 5 ug/L

Isopropylbenzene < 5.0 5 ug/L

m & p-Xylene < 10 10 ug/L

Methylene Chloride
./.:

< 5.0 5 uglL

Naphthalene < 5.0 5 ug/L

n-Butylbenzene - ·<5.0 . 5 ug/L

n-Propylbenzene < 5.0 5 ug/L

o-Xylene < 5.0 5 ug/L

p-Isopropyltoluene < 5.0 5 ug/L

sec-Butylbenzene < 5.0 5 ug/L

Styrene < 5.0 5 ug/L

tert-Butylbenzene < 5.0 5 uglL

Tetrachloroethene < 5.0 5 ug/L

Toluene < 5.0 5 ug/L

trans-1,2-Dichloroethene < 5.0 5 ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 22 of 55
Order#: P0108148

Report Date: 09/11/01

Client Proj Name: NSA-Midsouth
Client Proj #: 737490.040000

Lab Sample #: P0108148-07

Sample Description

007GL15UF

Analyte(s)

Matrix

Water

Flag Result

Sampled DatefTime

07 Aug. 01 10:45

PQL

Recejved

09 Aug. 01

Units Method #

Volatiles

trans-1,3-Dichloropropene

Trichloroethene

Trichloronuoromethane

Vinyl Chloride

RiskAnalysis
Water

Ethane

Ethene

Methane

< 5.0

310

< 5.0

< 5.0

130

79

18

5

50

5

5

5.0

5.0

0.015

ug/L

ug/L

ug/L

ug/L

ng/L

ng/L

ug/L

8260B

AM18

AM20GAX



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 23 of 55
Order #: P0108148

Report Date: 09/11/01

Client Proj Name: NSA-Midsouth
Client Proj #: 737490.040000

Lab Sample #: P0108148-08

Sample Description

PES-MW8S

Analyte(s)

Matrix

Water

Flag Result

Sampled Dateffime

07 Aug. 01 14:00

PQL

Received

09 Aug. 01

Units Method #

WetChem
Water

Bromide

Nitrate-nitrite as N
< 2.0 "

0.064

2.0

0.050

mg/L

mg/L

320.1

353.3

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene
,-:.-

1,2,4-Trimethy1ben:zene

1,2-Dibromo-3-chio~bpropane

1,2-Dibromoethane"" .

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

< 5.0 5.0 ug/L 8260B

< 5.0 5.0 ug/L

< 5.0 5.0 uglL

<5.0 5.0 ug/L

" 11 5.0 ug/L

33 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 uglL

< 5.0 5.0 ugIL

< 20 20 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L
<25.0 . 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 uglL

< 5.0 5.0 ug/L

< 5.0 5.0 uglL

< 5.0 5.0 ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 24 of 55
Order #: P0108148

Report Date: 09/11/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0108148-08

Sample Description Matrix Sampled DatefTime Received

PES-MW8S Water 07 Aug. 01 14:00 09 Aug. 01

Analyte{s) Flag Result PQL Units Method #

Volatiles

Bromobenzene < 5.0 5.0 ug/L 8260B

Bromochloromethane < 5.0 5.0 ug/L

Bromodichloromethane < 5.0 5.0 ug/L

Bromoform < 5.0 5.0 ug/L

Bromomethane < 5.0 5.0 ug/L

Carbon tetrachloride J 4.8 5.0 ug/L

Chlorobenzene < 5.0 5.0 ug/L

Chlorodibromomethane < 5.0 5.0 ug/L

Chloroethane < 5.0 5.0 ug/L

Chloroform 5.2 5.0 ug/L

Chloromethane < 5.0 5.0 ug/L

cis-1,2-Dichloroethene < 5.0 5.0 ug/L

cis-1,3-Dichloropropene < 5.0 5.0 ug/L

Dibromomethane < 5.0 5.0 ug/L

Dichlorodifluoromethane < 5.0 5.0 ug/L

Ethylbenzene < 5.0 5.0 ug/L

Isopropylbenzene < 5.0 5.0 ug/L

m & p-Xylene < 10 10 ug/L

Methylene Chloride < 5.0 5.0 ug/L

Naphthalene - < 5.0· 5.0 uglL

n-Butylbenzene < 5.0 5.0 ug/L

n-Propylbenzene < 5.0 5.0 ug/L

o-Xylene < 5.0 5.0 ug/L

p-Isopropyltoluene < 5.0 5.0 ug/L

sec-Butylbenzene < 5.0 5.0 ug/L

Styrene < 5.0 5.0 ug/L

tert-Butylbenzene < 5.0 5.0 ug/L

Tetrachloroethene < 5.0 5.0 ug/L

Toluene < 5.0 5.0 ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 25 of 55
Order#: P0108148

Report Date: 09/11/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

lab Sample #: P0108148-08

Sample Description
PES-MW8S

Analyte(s)

Matrix

Water

Flag Result

Sampled Daternme

07 Aug. 01 14:00

PQl

Received

09 Aug. 01

Units Method #

Volatiles

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

RiskAnalysis
Water

Ethane

Ethene

Methane

SampleReceiving
Water

Total Organic Carbon

< 5.0

< 5.0

61

< 5.0

< 5.0

140

540

110

< 5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

0.015

5.0

ug/l

ugll

ug/l

ug/l

ug/l

ng/l

ng/l

ug/l

mg/L

8260B

AM18

AM20GAX

9060



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 26 of 55
Order#: P0108148

Report Date: 09/11/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0108148-09

Sample Description

PES-MW8D

Analyte(s)

Matrix

Water

Flag Result

Sampled DateITime
07 Aug. 01 16:10

PQL

Received

09 Aug. 01

Units Method #

WetChem
Water

Bromide

Nitrate-nitrite as N
< 2.0

2.4

2.0

0.050

mg/L

mg/L

320.1

353.3

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene ..

1,2-Dibromo-3-chloropropane'

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1.3-Dichlorobenzene

1,3-Dichloropropane

1A-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

< 5.0 5 ug/L 8260B

< 5.0 5 ug/L

< 5.0 5 ug/L

< 5.0 5 ug/L

J 4.9 5 ug/L

26 5 ug/L

< 5.0 5 ug/L

< 5.0 5 ug/L

< 5.0 5 ug/L

< 5.0 5 ug/L

< 5.0 5 uglL

< 20 20 uglL

< 5.0 5 uglL

< 5.0 5 ug/L

<::·5.0· 5 ug/L

< 5.0 5 ug/L

< 5.0 5 ug/L

< 5.0 .5 ug/L

< 5.0 5 ug/L

< 5.0 5 ug/L

< 5.0 5 uglL

< 5.0 5 ug/L

< 5.0 5 uglL

< 5.0 5 ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 27 of 55
Order #: P0108148

Report Date: 09/11/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0108148-09

Sample Description Matrix Sampled DatefIime Received

PES-MW8D Water 07 Aug. 01 16:10 09 Aug. 01

Analyte(s) Flag Result PQL Units Method #

Volatiles

Bromobenzene < 5.0 5 ug/L. 8260B

Bromochloromethane < 5.0 5 UglL

Bromodichloromethane < 5.0 5 ug/L

Bromoform < 5.0 5 ug/L

Bromomethane < 5.0 5 ug/L

Carbon tetrachloride 72 5 ug/L

Chlorobenzene < 5.0 5 ug/L

Chlorodibromomethane < 5.0 5 ug/L

Chloroethane < 5.0 5 ug/L

Chloroform 82 5 ug/L

Chloromethane < 5.0 5 ug/L

cis-1,2-Dichloroethene J 3.1 5 ug/L

cis-1,3-Dichloropropene < 5.0 5 ug/L

Dibromomethane < 5.0 5 uglL

Dichlorodifluoromethane < 5.0 5 ug/L

Ethylbenzene ..' < 5.0 5 uglL
.."

Isopropylbenzene < 5.0 5 ug/L

m & p-Xylene < 10 10 ug/L

Methylene Chloride < 5.0 5 ug/L

Naphthalene - ,<.5.0 5 uglL

n-Butylbenzene < 5.0 5 ug/L

n"Propylbenzene < 5.0 5 ug/L

o-Xylene <5.0 5 ug/L
p-Isopropyltoluene < 5.0 5' ug/L

sec-Butylbenzene < 5.0 5 ug/L

Styrene < 5.0 5 ug/L

tert-Butyfbenzene < 5.0 5 ug/L

Tetrachloroethene < 5.0 5 ug/L

Toluene < 5.0 5 ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 28 of 55
Order #: P0108148

Report Date: 09/11101

Client Proj Name: NSA-Midsouth
Client Proj #: 737490.040000

Lab Sample #: P0108148-09

Sample Description

PES-MW8D

Analyte(s)

Volatiles

trans-1.2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

Matrix Sampled DateITime Received
Water 07 Aug. 01 16:10 09 Aug. 01

Flag Result PQL Units Method #

< 5.0 5 ug/L· 8260B

< 5.0 5 uglL

540 50 ug/L

< 5.0 5 ug/L

< 5.0 5 ug/L

RiskAnalysis
Water

Ethane

Ethene

Methane

SampleReceiving
Water

Total Organic Carbon

130

1100

12

< 5.0

5.0

5.0

0.015

5.0

ng/L

nglL

ug/L

mg/L

AM18

AM20GAX

9060



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 29 of 55
Order#: P0108148

Report Date: 09/11/01

Client Proj Name: NSA-Midsouth
Client Proj #: 737490.040000

Lab Sample #: P0108148-10

Sample Description

PES-MW7S

Analyte(s)

WetChem
Water

Bromide

Nitrate-nitrite as N

Matrix

Water

Flag Result

< 2.0

0.061

Sampled DatefTime

07 Aug. 01 17:25

POL

2.0

0.050

Received

09 Aug. 01

Units Method #

mg/L . ... 320.1

mg/L 353.3

Volatiles
Water

. 1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-TrimethylbEm~ene

1,2-Dibromo-3-chloropropane

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

< 5.0 5.0 ug/L 8260B

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

83 5.0 ug/L

110 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 uglL

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 20 20 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 30 of 55
Order #: P0108148

Report Date: 09/11/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0108148-10

Sample Description

PES-MW7S

Analyte(s)

Volatiles

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene

Dibromomethane

Dichlorodifluoromethane

Ethylbenzene .

Isopropylbenzene

m & p-Xylene

Methylene Chloride .

Naphthalene

n-Butylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

Toluene

Matrix

Water

Sampled DateITime Received

07 Aug. 01 17:25 09 Aug. 01

Flag Result pal Units Method #

< 5.0 5.0 ug/L. 8260B

< 5.0 5.0 . ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 uglL

J 4.0 5.0 ug/L

<5.0 5.0 ug/L

< 5.0 5.0 uglL

< 5.0 5.0 ug/L

J 5.0 5.0 ug/L

< 5.0 5.0 ug/L

28 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ugIL

< 5.0 5.0 ug/L

< 5.0 5.0 uglL

<10 10 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 uglL

< 5.0 5.0 ug/L

< 5.0 5.0 uglL

< 5.0 5.0 uglL

< 5.0 5.0 ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900 .
Denver, CO 80290

Page: Page 31 of 55
Order #: P0108148

Report Date: 09/11/01
Client Proj Name: NSA-Midsouth

Client Proj #:' 737490.040000

Lab Sample #: P0108148-10

Sample Description

PES-MW7S

Analyte(s)

V latiles

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

Matrix Sampled DatefTime Received

Water 07 Aug. 01 17:25 09 Aug. 01

Flag Result PQL Units Method #

< 5.0 5.0 ug/L 8260B

< 5.0 5.0 ug/L

140 5.0 uglL

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

RiskAnalysis
Water

Ethane

Ethene

Methane

SampleReceiving
Water

Total Organic Carbon

170

1100

80

9.2

5.0

5.0

0.015

5.0

ng/L

nglL

uglL

mg/L

AM18

AM20GAX

9060



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 32 of 55
Order #: P0108148

Report Date: 09/11/01

Client Proj Name: NSA-Midsouth
Client Proj #: 737490.040000

Lab Sample #: P0108148-11

Sample Description

PES-MW7D

Analyte(s)

Matrix

Water

Flag Result

Sampled DateITime

07 Aug. 01 18:~5

PQL

Received

09 Aug. 01

Units Method #

WetChem

Water

Bromide

Nitrate-nitrite as N

< 2.0

2.3

2.0

0.050

mg/L

mg/L

320.1

353.3

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

. 1,2,4-Trichlorobenzene .

1,2,4-Trimethylbenzene •

1,2-Dibromo-3-chloroprc;>pane

1,2-Dibromoethane

.1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

< 5.0 5 ug/L 8260B

< 5.0 5 ug/L

< 5.0 5 ug/L

< 5.0 5 ug/L

6.0 5 ug/L

27 5 ug/L

< 5.0 5 ug/L

< 5.0 5 ug/L

< 5.0 5 ug/L

< 5.0 5 ug/L

< 5.0 5 uglL

< 20 20 ug/L

< 5.0 5 ug/L

< 5.0 5 uglL

<5.0· 5 ug/L

< 5.0 5 uglL

< 5.0 5 ug/L

< 5.0 5 ug/L

< 5.0 5 ug/L

< 5.0 5 ug/L

< 5.0 5 ug/L

< 5.0 5 ug/L

< 5.0 5 ug/L

J 1.0 5 ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 33 of 55
Order#: P0108148

Report Date: 09/11/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0108148-11

Sample Description Matrix Sampled Dateffime Received

PES-MW7D Water 07 Aug. 01 18:45 09 Aug. 01

Analyte(s) Flag Result PQl Units Method #

Volatiles

Bromobenzene < 5.0 5 ug/L' 8260B
Bromochloromethane < 5.0 5 ug/L
Bromodichloromethane < 5.0 5 ug/L

Bromoform < 5.0 5 ug/L
Bromomethane < 5.0 5 ug/L

Carbon tetrachloride 200 5 ug/L

Chlorobenzene < 5.0 5 uglL

Chlorodibromomethane < 5.0 5 uglL

Chloroethane < 5.0 5 ug/L

Chloroform 100 5 ug/L

Chloromethane < 5.0 5 ug/L

cis-1,2-Dichloroethene . J' 4.5 5 ug/L

cis-1,3-Dichloropropene < 5.0 5 ug/L

Dibromomethane < 5.0 5 ug/L

Dichlorodifluoromethane . < 5.0 5 ug/L

Ethylbenzene .. < 5.0 5 ug/L

Isopropylbenzene < 5.0 5 ug/L

m & p-Xylene < 10 10 ug/L

Methylene Chloride. < 5.0 5 ug/L

Naphthalene < 5.0 5 ug/L

n-Butylbenzene < 5.0 5 ug/L

n~Propylbenzene < 5.0 5 uglL

o-Xylene < 5.0 5 ug/L

p-Isopropyltoluene < 5.0 5 ug/L

sec-Butylbenzene < 5.0 5 ug/L

Styrene < 5.0 5 ug/L

tert-Butylbenzene < 5.0 5 ug/L

Tetrachloroethene < 5.0 5 ug/L

Toluene < 5.0 5 ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 34 of 55
Order #: P0108148

Report Date: 09/11/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0108148-11

Sample Description
PES-MW7D

Analyte(s)

Volatiles

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

Matrix Sampled DatefTime Received
Water 07 Aug. 01 18:45 09 Aug. 01

Flag Result PQl Units Method #

< 5.0 5 ug/L 8260B

Iig/L
. " .

< 5.0 5

670 50 .uglL

< 5.0 5 ug/L

< 5.0 5 ug/L

RiskAnalysis
Water

Ethane

Ethene

Methane

SampleReceiving
Water

Total Organic Carbon

. '.-, ,','

'":" . .'

210

960

7.0

< 5.0

5.0

5.0

0.Q15

5.0

ng/L

ng/L

ug/L

mg/L

AM18

AM20GAX

9060



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 35 of 55
Order #: P0108148

Report Date: 09/11/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0108148-12

Sample Description

PES-MW7D MS

Analyte(s)

Matrix

Water

Flag Result

Sampled DatefTime

07 Aug. 01 18:45

PQL

Received

09 Aug. 01

Units Method #

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dibromo-3-chloropropane

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropr~parie

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

< 5.0 5.0 ug/L 8260B

< 5.0 5.0 ug/L
< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

6.1 5.0 ug/L

70 5.0 uglL

< 5.0 5.0 ug/L

< 5.0 5.0 uglL

< 5.0 5.0 uglL
.-.~. ;.

< 5.0 5.0 ug/L

<: 5.0 5.0 ug/L

< 20 20 ug/L

< 5.0 5.0 uglL

< 5.0 5.0 ug/L

< 5.0 5.0 uglL

< 5.0 5.0 uglL

< 5.0 5.0 ug/L

< 5.0 . 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 uglL

< 5.0 5.0 uglL

< 5.0 5.0 ug/L

47 5.0 uglL

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 36 of 55
Order#: P0108148

Report Date: 09/11/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490. 040000

Lab Sample #: P0108148-12

Sample Description Matrix Sampled DateITime Received
PES-MW7D MS Water 07 Aug. 01 18:45 09 Aug. 01

Analyte(s) Flag Result PQl Units Method #

Volatiles

Bromomethane < 5.0 5.0 ug/L 8260B
Carbon tetrachloride 220 5.0 ug/L
Chlorobenzene 48 5.0 ug/L

Chlorodibromomethane < 5.0 5.0 ug/L

Chloroethane < 5.0 5.0 ug/L

Chloroform 110 5.0 ug/L

Chloromethane < 5.0 5.0 ug/L

cis-1.2-Dichloroethene J 4.8 5.0 ug/L

cis-1,3-Dichloropropene < 5.0 5.0 ug/L

Dibromomethane < 5.0 5.0 ug/L

Dichlorodifluoromethane < 5.0 5.0 ug/L

Ethylbenzene < 5.0 5.0 ug/L

Isopropylbenzene < 5.0 5.0 ug/L

m & p-Xylene < 10 10 ug/L

Methylene Chloride < 5.0 5.0 ug/L

Naphthalene < 5.0 5.0 ug/L
n-Butylbenzene < 5.0 5.0 ug/L
n-Propylbenzene < 5.0 5.0 ug/L
o-Xylene < 5.0 5.0 ug/L

p-Isopropyltoluene - <5,0 5.0 ug/L

sec-Butylbenzene < 5.0 5.0 ug/L

Styrene < 5.0 5.0 ug/L

tert-Butylbenzene < 5.0 5.0 ug/L

Tetrachloroethene < 5.0 5.0 ug/L

Toluene 50 5.0 ug/L
trans-1,2-Dichloroethene < 5.0 5.0 ug/L
trans-1.3-Dichloropropene < 5.0 5.0 ug/L
Trichloroethene 1000 5.0 ug/L

Trichlorofluoromethane < 5.0 5.0 ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 37 of 55
Order#: P0108148

Report Date: 09/11/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

lab Sample #: P0108148-12

Sample Description

PES-MW7D MS

Analyte(s)

Volatiles

Vinyl Chloride

Matrix
Water

Flag Result

< 5.0

Sampled DateITime

07 Aug. 01 18:45

PQl

5.0

Received

09 Aug. 01

Units Method #

ug/l. 8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 38 of 55
Order#: P0108148

Report Date: 09/11/01

Client Proj Name: NSA-Midsouth
Client Proj #: 737490.040000

Lab Sample #: P0108148-13

Sample Description

PES-MW7D MSD

Analyte(s)

Matrix

Water

Flag Result

Sampled DatefTime

07 Aug. 01 18:45

PQl

Received
09 Aug. 01

Units Method #

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dibromo-3-chloropropane

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloroproparie .

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

< 5.0 5 ug/L ",'
.".

6260B

< 5.0 5 ug/L

< 5.0 5 ug/L

< 5.0 5 ug/L

5.5 5 ug/L

67 5 ug/L

< 5.0 5 ug/L

< 5;0 5 ug/L

< 5.0' 5 ug/L

< 5.0 5 ug/L

< 5.0 5. ug/L

< 20 20 ug/L

< 5.0 5 uglL

< 5.0 5 ug/L

< 5.0 5 ug/L

< 5.0 5 ug/L

< 5.0 5 ug/L

< 5.0 5 uglL

- < 5.0· 5 ug/L

< 5.0 5 ug/L

< 5.0 5 ug/L

< 5.0 5 ug/L

< 5.0 5 ug/L

44 5 uglL

< 5.0 5 ug/L

< 5.0 5 ug/L

< 5.0 5 ug/L

< 5.0 5 ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry

Address: 1700 Broadway
Suite 900
Denver, CO 80290

Page: Page 39 of 55
Order#: P0108148

Report Date: 09/11/01

Client Proj Name: NSA-Midsouth
Client Proj #: 737490.040000

Lab Sample #: P0108148-13

Sample Description Matrix Sampled DatelTime Received

PES-MWlD MSD Water 07 Aug. 01 18:45 09 Aug. 01

Analyte(s) Flag Result PQL Units Method #

Volatiles

Bromomethane < 5.0 5 ug/L 8260B
Carbon tetrachloride

...':..

200 5 uglL
Chlorobenzene 43 5 ug/L

Chlorodibromomethane < 5.0 5 ug/L

Chloroethane < 5.0 5 ug/L

Chloroform 100 5 ug/L

Chloromethane < 5.0· 5 ug/L
cis-1,2-Dichloroethene J 4.4 5 ug/L

cis-1 ,3-Dichloropropene < 5.0 5 uglL

Dibromomethane < 5.0 5 ug/L

Dichloroditluoromethane < 5.0 5 ug/L

Ethylbenzene < 5.0 5 ug/L

Isopropylbenzene < 5.0 5 ug/L

m & p-Xylene <10 10 ug/L

Methylene Chloride < 5.0 5 uglL

Naphthalene < 5.0 5 ug/L

n-Butylbenzene < 5.0 5 ug/L

n-Propylbenzene < 5.0 5 ug/L
o-Xylene < 5.0 5 ug/L
p-Isopropyltoluene _< 5.0 5 ug/L

sec-Butylbenzene < 5.0 5 ug/L

Styrene < 5.0 5 ug/L

tert-Butylbenzene < 5.0 5 uglL

Tetrachloroethene < 5.0 5 uglL

Toluene 46 5 ug/L

trans-1,2-Dichloroethene < 5.0 5 ug/L

trans-1,3-Dichloropropene < 5.0 5 ug/L

Trichloroethene 920 5 ug/L

Trichlorofluoromethane < 5.0 5 uglL



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 40 of 55
Order #: P0108148

Report Date: 09/11/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0108148-13

Sample Description

PES-MW7D MSD

Analyte(s)

Matrix

Water

Flag Result

Sampled Dateaime

07 Aug. 01 18:45

PQL

Received

09 Aug. 01

Units Method #

Volatiles

Vinyl Chloride < 5.0 5 ug/L 8260B



Client Name:· Parsons Engineering Science
Contact: Bruce Henry

Address: 1700 Broadway
Suite 900
Denver, CO 80290

Page: Page 41 of 55
Order #: P0108148

Report Date: 09/11/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0108148-14

Sample Description

RINSEATE BLANK

Analyte(s)

M..illrix
Water

Flag Result

Sampled DatelTime

07 Aug. 01 18:00

PQL

Received

09 Aug. 01

Units Method #

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dibromo-3-chloropropane

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethan~

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene .

1,3-Dichloropropane

1A-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

< 5.0 5 ug/L 8260B

< 5.0 5 ug/L

< 5.0 5 ug/L

< 5.0 5 ug/L

< 5.0 5 ug/L

< 5.0 5 ug/L

< 5.0 5 ug/L

< 5.0 5 ug/L

< 5.0 5 ug/L

< 5.0 5 ug/L

< 5.0 5 ug/L

< 20 20 ug/L

<5.0 5 ug/L

< 5.0 5 ug/L

< 5.0 5 ug/L

< 5.0 5 ug/L

<5.0 5 ug/L

< 5.0 5 uglL

< 5.0 ·5 ug/L

< 5.0 5 ug/L

< 5.0 5 ug/L

< 5.0 5 ug/L

< 5.0 5 ug/L

< 5.0 5 ug/L

< 5.0 5 ug/L

< 5.0 5 ug/L

< 5.0 5 uglL

< 5.0 5 uglL



Client Name: Parsons Engineering Science

Contact: Bruce Henry

Address: 1700 Broadway
Suite 900

Denver, CO 80290

Page: Page 42 of 55
Order #: P0108148

Report Date: 09/11/01

Client Proj Name: NSA-Midsouth

Client Proj #: 737490. 040000

Lab Sample #: P0108148-14

Sample Description Matrix Sampled DatefIime Received

RINSEATE BLANK Water 07 Aug. 01 18:00 09 Aug. 01

Analyte(s) Flag Result PQL Units Method #

Volatiles

Bromomethane < 5.0 5 ug/L 8260B

Carbon tetrachloride < 5.0 5 I.Jg/L

Chlorobenzene < 5.0 5 ug/L

Chlorodibromomethane < 5.0 5 ug/L

Chloroethane < 5.0 5 ug/L

Chloroform < 5.0 5 ug/L

Chloromethane < 5.0 5 ug/L

cis-1,2-Dichloroethene < 5.0 5 ug/L

cis-1,3-Dichloropropene < 5.0 5 ug/L

Dibromomethane < 5.0 5 ug/L

Dichlorodifluoromethane < 5.0 5 ug/L

Ethylbenzene < 5.0 5 ug/L

Isopropylbenzene < 5.0 5 ug/L

m & p-Xylene <10 10 ug/L

Methylene Chloride < 5.0 5 ug/L

Naphthalene < 5.0 5 ug/L

n-Butylbenzene <5.0 5 ug/L

n-Propylbenzene <5.0 5 ug/L

o-Xylene <5.0 5 ug/L

p-Isopropyltoluene ·<5;0·· 5 ug/L

sec-Butylbenzene < 5.0 5 uglL

Styrene < 5.0 5 ug/L

tert-Butylbenzene < 5.0 5 ug/L

Tetrachloroethene < 5.0 5 ug/L

Toluene < 5.0 5 ug/L

trans-1,2-Dichloroethene < 5.0 5 ug/L

trans-1,3-Dichloropropene < 5.0 5 ug/L

.Trichloroethene J 1.1 5 ug/L

Trichlorofluoromethane <5.0 5 ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 43 of 55
Order #: P0108148

Report Date: 09/11/01

Client Proj Name: NSA-Midsouth
Client Proj #: 737490.040000

Lab Sample #: P0108148-14

Sample Description

RINSEATE BLANK

Analyte{s)

Matrix

Water

Flag Result

Sampled DatelTime

07 Aug. 01 18:00

PQL

Received

09 Aug. 01

Units Method #

Volatiles

Vinyl Chloride

:..

< 5.0 5 uglL 8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 44 of 55
Order#: P0108148

Report Date: 09/11/01

Client Proj Name: NSA-Midsouth
Client Proj #: 737490.040000

Lab Sample #: P0108148-15

Sample Description

PES-DP2

Analyte(s)

Matrix

Water

Flag Result

Sampled Datemme

07 Aug. 01 20:00

PQl

Received
09 Aug. 01

Units Method #

WetChem
Water

Bromide

Nitrate-nitrite as N

< 2.0

0.068

2.0

0.050

mg/L

mg/L

320.1

353.3

Volatiles
. Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,204-Trimethylb~n;zene

1,2-Dibromcr.3-chloropropane

1,2-Dibromoethane

1,2-Dichlorobenzerie

1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1A-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

< 5.0 5.0 ug/L 8260B

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 uglL

12 5.0 ug/L

35 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 uglL

< 5.0 5.0 ug/L

< 5.0 5.0 ugIL

< 20 20 uglL

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L
. <: 5.0' 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 uglL

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 . uglL

< 5.0 5.0 ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 45 of 55
Order#: P0108148

Report Date: 09/11/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

lab Sample #: P0108148-15

Sample DescriQ1iQn Matrix Sampled DatelTime Received

PES-DP2 Water 07 Aug. 01 20:00 09 Aug. 01

Analyte(s) Flag Result PQl Units Method #

Volatiles

Bromobenzene < 5.0 5.0 ug/L 8260B
Bromochloromethane < 5.0 5.0 uglL

Bromodichloromethane < 5.0 5.0 ug/i.

Bromoform < 5.0 5.0 ug/L

Bromomethane < 5.0 5.0 ug/L

Carbon tetrachloride 5.9 5.0 ug/L

Chlorobenzene < 5.0 5.0 ug/L

Chlorodibromomethane < 5.0 5.0 ug/L

Chloroethane < 5.0 5.0 ug/L

Chloroform 5.6 5.0 ug/L

Chloromethane . < 5.0 5.0 ug/L

cis-1,2-Dichloroethene < 5.0 5.0 ug/L

cis-1,3-Dichloropropene < 5.0 5.0 ug/L

Dibromomethane < 5.0 5.0 ug/L

Dichlorodifluoromethane <5.0 5.0 ug/L

Ethylbenzene ._ •.. < 5.0 5.0 ug/L

Isopropylbenzene < 5.0 5.0 ug/L

m & p-Xylene < 10 10 uglL

Methylene Chloride .• <5.0 5.0 ug/L

Naphthalene - <5.0 .. 5.0 ug/l

n-Butylbenzene < 5.0 5.0 ug/L

n-Propylbenzene <5.0 5.0 ug/L

o-Xylene < 5.0 5.0 ug/L

p-Isopropyltoluene < 5.0 5.0 ug/L

sec-Butylbenzene < 5.0 5.0 ug/L

Styrene < 5.0 5.0 ug/L

tert-Butylbenzene < 5.0 5.0 ug/l

Tetrachloroethene < 5.0 5.0 ug/L

Toluene < 5.0 5.0 ug/L



Client Name: Parsons Engineering Science

Contact: Bruce Henry

Address: 1700 Broadway
Suite 900
Denver, CO 80290

Page: Page 46 of 55
Order#: P0108148

Report Date: 09/11/01

Client Proj Name: NSA-Midsouth
Client Proj #: 737490. 040000

Lab Sample #: P0108148-15

Sample Description

PES-DP2

Analyte(s)

Volatiles

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

Matrix Sampled DateITime Received

Water 07 Aug. 01 20:00 09 Aug. 01

Flag Result PQl Units Method #

< 5.0 5.0 uglL 8260B

<5.0 5.0 ug/L
....; •. :.

65 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

RiskAnalysis

Water

Ethane

Ethene

Methane

SampleReceiving

Water

Total Organic Carbon

120

500

110

7.6

5.0

5.0

0.015

5.0

ng/L

nglL

ug/L

mg/L

AM18

AM20GAX

·9060



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 47 of 55
Order#: P0108148

Report Date: 09/11/01

Client Proj Name: NSA-Midsouth
Client Proj #: 737490.040000

Lab Sample #: P0108148-16

Sample Description

TRIP BLANK

Analyte(s)

Matrix

Water

F!ag Result

Sampled DatelTime

06 Aug. 01 12:00

PQL

Received

09 Aug. 01

Units Method #

Volatiles
Water

1,1,1 ,2-Tetrachloroethane

1,1 ,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dibromo-3-chloropropane

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2:'Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

< 5.0 5.0 ug/L 8260B

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 20 20 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 uglL

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

<: 5.0· 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L



Client Name: Parsons Engineering Science

Contact: Bruce Henry

Address: 1700 Broadway
Suite 900

Denver, CO 80290

Page: Page 48 of 55
Order#: P0108148

Report Date: 09/11/01

Client Proj Name: NSA-Midsouth
Client Proj #: 737490. 040000

Lab Sample #: P0108148-16

Sample Description Matrix Sampled DatefTime Received

TRIP BLANK Water 06 Aug. 01 12:00 09 Aug. 01

Analyte{s) Flag Result pal Units Method #

Volatiles

Bromornethane < 5.0 5.0 ug/L 8260B

Carbon tetrachloride < 5.0 5.0 ug/L

Chlorobenzene < 5.0 5.0 ug/L

Chlorodibromomethane < 5.0 5.0 ug/L

Chloroethane < 5.0 5.0 uglL

Chloroform < 5.0 5.0 ug/L

Chloromethane < 5.0 5.0 ug/L

cis-1.2-Dichloroethene < 5.0 5.0 ug/L

cis-1,3-Dichloropropene < 5.0 5.0 ug/L

Dibromomethane < 5.0 5.0 ug/L

Dichlorodifluoromethane < 5.0 5.0 ug/L

Ethylbenzene < 5.0 5.0 uglL

Isopropylbenzene < 5.0 5.0 ug/L

m & p-Xylene < 10 10 ug/L

Methylene Chloride < 5.0 5.0 ug/L

Naphthalene < 5.0 5.0 ug/L

n-Butylbenzene < 5.0 5.0 ug/L

n-Propylbenzene < 5.0 5.0 ug/L

o-Xylene < 5.0 5.0 ug/L

p-Isopropyltoluene ·<5;0· 5.0 ug/L

sec-Butylbenzene < 5.0 5.0 ug/L

Styrene < 5.0 5.0 ug/L

tert-Butylbenzene < 5.0 5.0 ug/L

Tetrachloroethene < 5.0 5.0 ug/L

Toluene < 5.0 5.0 ug/L

trans-1.2-Dichloroethene < 5.0 5.0 ug/L

trans-1,3-Dichloropropene < 5.0 5.0 ug/L

Trichloroethene < 5.0 5.0 ug/L

Trichlorofluoromethane < 5.0 5.0 uglL



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway
. Suite 900

Denver, CO 80290

Page: Page 49 of 55
Order#: P0108148

Report Date: 09/11/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0108148-16

Sample Description

TRIP BLANK

Analyte(s)

Matrix

Weiter

F!ag Result

Sampled DatelTime

06 Aug. 01 12:00

PQl

Received
09 Aug. 01

Units Method #

Volatiles

Vinyl Chloride < 5.0

(

5.0 ug/l 8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 50 of 55
Order #: P0108148

Report Date: 09/11/01

Client Proj Name: NSA-Midsouth
Client Proj #: 737490.040000

Lab Sample #: P0108148-17

Sample Description

PES-MW5D

Analyte(s)

Matrix

Water

Flag Result

Sampled DatefTime

08 Aug. 01 8:55

PQL

Received

09 Aug. 01

Units Method #

WetChem
Water

Bromide

Nitrate-nitrite as N

< 2.0

1.7

2.0

0.050

mg/L

mg/L

320.1

353.3

Volatiles
Water

1,1 ,1 ,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene '.

1,2-Dibromo-3-chloropropane

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

< 5.0 5.0 ug/L 8260B

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

13 5.0 ug/L

77 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 20 20 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0' 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

<5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

J 1.8 5.0 ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 51 of 55
Order#: P0108148

Report Date: 09/11/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0108148-17

Sample Description Matrix Sampled DateITime Received

PES-MW5D Water 08 Aug. 01 8:55 09 Aug. 01

Analyte(s) Flag Result PQl Units Method #

Volatiles

Bromobenzene < 5.0 5.0 ug/L, 8260B
Bromochloromethane < 5.0 5.0 ug/L

Bromodichloromethane < 5.0 5.0 ug/L

Bromofonn < 5.0 5.0 ug/L
Bromomethane < 5.0 5.0 ug/L
Carbon tetrachloride 110 5.0 ug/L
Chlorobenzene < 5.0 5.0 ug/L
Chlorodibromomethane < 5.0 5.0 ug/L

Chloroethane < 5.0 5.0 ug/L

Chloroform 120 5.0 ug/L

Chloromethane < 5.0 5.0 ug/L

cis-1,2-Dichloroethene 8.7 5.0 ug/L

cis-1,3-Dichloropropene < 5.0 5.0 ug/L

Dibromomethane < 5.0 5.0 ug/L

Dichlorodifluoromethane.· < 5.0 5.0 ug/L

Ethylbenzene < 5.0 5.0 ugfL

Isopropylbenzen'e < 5.0 5.0 ugfL

m & p-Xylene <10 10 ugfL

Methylene Chloride < 5.0 5.0 ugfL

Naphthalene - . <5.0,_ 5.0 ugfL

n-Butylbenzene < 5.0 5.0 ugfL

n-Propylbenzene < 5.0 5.0 ugfL

o-Xylene < 5.0 5.0 ugfL
p-Isopropyltoluene < 5.0 5.0 ugfL

sec-Butylbenzene < 5.0 5.0 ugfL

Styrene < 5.0 5.0 ugfL

tert-Butylbenzene < 5.0 5.0 ugfL

Tetrachloroethene <'5.0 5.0 ugfL

Toluene < 5.0 5.0 ugfL



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 52 of 55
Order #: P0108148

Report Date: 09/11/01
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0108148-17

Sample Description

PES-MW5D

Analyte(s)

Volatiles

trans-1,2-Dichloroethene

trans-1.3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

Matrix Sampled DatefTime Received

Water 08 Aug. 01 8:55 09 Aug. 01

Flag Result pal Units Method #

< 5.0 5.0 ug/L 8260B

< 5.0 5.0 ug/L

680 100 uglL

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

RiskAnalysis
Water

Ethane

Ethene

Methane

SampleReceiving
Water

Total Organic Carbon

470

1100

19

< 5.0

5.0

5.0

0.015

5.0

ng/L

ng/L

ug/L

mg/L

AM18

AM20GAX

9060



Client Name: Pars~>ns Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 53 of 55
Order #: P0108148

Report Date: 09/11/01

Client Proj Name: NSA-Midsouth
Client Proj #: 737490.040000

Lab Sample #: P0108148-18

Sample Description

PES-5S

Analyte(s)

Matrix

Water

Flag Result

Sampled DatefTime

08 Aug. 01 9:30

PQL

Received

09 Aug. 01

Units Method #

WetChem
Water

Bromide

Nitrate-nitrite as N

< 2.0

0.084

2.0

0.050

mg/L

mg/L

320.1

353.3

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene .~

1,2-Dibromo-3-chloropropane' .

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1;3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1A-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene J

< 5.0 5.0 ug/L 8260B

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

64 5.0 ug/L

92 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

. < 5.0 5.0 ug/L

<20 20 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

-<5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 uglL

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 uglL

1.1 5.0 ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 54 of 55
Order#: P0108148

Report Date: 09/11/01

Client Proj Name: NSA-Midsouth
Client Proj #: 737490.040000

Lab Sample #: P0108148-18

Sample Description Matrix Sampled DatefTime Received

PES-5S Water 08 Aug. 01 9:30 09 Aug. 01

Analyte(s) Flag Result PQL Units Method #

Volatiles

Bromobenzene < 5.0 5.0 ug/L 8260B
Bromochloromethane < 5.0 5.0 ug/L

Bromodichloromethane < 5.0 5.0 ug/L

Bromoform < 5.0 5.0 ug/L

Bromomethane < 5.0 5.0 ug/L

Carbon tetrachloride J 3.3 5.0 ug/L

Chlorobenzene < 5.0 5.0 ug/L

Chlorodibromomethane < 5.0 5.0 ug/L

Chloroethane < 5.0 5.0 ug/L

Chloroform 18 5.0 ug/L

Chloromethane < 5.0 5.0 ug/L

cis-1,2-Dichloroethene 6.3 5.0 ug/L

cis-1,3-Dichloropropene < 5.0 5.0 ug/L

Dibromomethane < 5.0 5.0 ug/L

Dichlorodifluoromethane < 5.0 5.0 ug/L

Ethylbenzene < 5.0 5.0 ug/L

Isopropylbenzene < 5.0 5.0 ug/L

m & p-Xylene < 10 10 ug/L

Methylene Chloride < 5.0 5.0 ug/L

Naphthalene - < 5.0. 5.0 ug/L

n-Butylbenzene < 5.0 5.0 ug/L

n-Propylbenzene < 5.0 5.0 ug/L

o-Xylene <5.0 5.0 uglL

p-Isopropyltoluene < 5.0 5.0 ug/L

sec-Butylbenzene < 5.0 5.0 ug/L

Styrene <5.0 5.0 uglL

tert-Butylbenzene < 5.0 5.0 ugfL

Tetrachloroethene < 5.0 5.0 uglL

Toluene < 5.0 5.0 uglL



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 55 of 55
Order #: P0108148

Report Date: 09/11/01

Client Proj Name: NSA-Midsouth
Client Proj #: 737490. 040000

Lab Sample #: P0108148-18

Sample Description
PES-5S

Analyte(s)

Matrix
Water

Flag Result

Sampled Date[[jme

08 Aug. 01 9:30

PQL

Received
09 Aug. 01

Units Method #

Volatiles

trans-1.2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

RiskAnalysis
Water

Ethane

Ethene

Methane

SampleReceiving
Water

Total Organic Carbon

","-

< 5.0

< 5.0

180

< 5.0

< 5.0

220

1500

79

< 5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

0.015

5.0

ug/L

ug/L

ugiL

ug/L

ug/L

nglL

ng/L

ug/L

mg/L

8260B

AM18

AM20GAX

9060
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Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Denver, CO 80290

Page: Page 1 of 64
Order #: P0108192

Report Date: 09/12101

Client Proj Name: NSA-Midsouth
Client Proj #: 737490.040000

Sample Identification
Lab Sample # Client Sample 10
P0108192.{)1

P0108192.{)2

P0108192.{)3

P0108192-Q4

P0108192.{)5

P0108192-06

P0108192'{)7

P0108192..Q8

P0108192.{)9

P01 08192-1 0

P0108192-11

P0108192-12

P0108192-13

P0108192·14

P0108192-15

PES-MW6S/080801

PES-MW6D/080801

PES-MW4D/080801

.PES-MW4S/080801

PES-MW2D/080901

PE5-MW2SI080901

PE5-MW3S/080901

PES-MW3D/080901

PES-DP3I080901

PE5-INJ2S/080901

PES-INJ2S/080901

.PES-INJ2S/080901

PES-INJ2S/080901

PES-INJ2D/080901

PE5-INJ2D/080901

P0108192-16

P0108192-17

P0108192-18

P0108192-19

P0108192-20

P0108192-21

PE5-DP4I080901

PES-INJ3DI080901

PES-INJ3D/080901

PES-INJ3S/080901

TANK-IDW/081001

TRIP BLANK

AAATOvedB.: -'b1C.~O
NOTES: Samples P0108192-11, -12, -13, -15, -16, -18,· and -19 have elevated detection levels due to their oily matrices.

220 William Pitt Way, Pittsburgh, PA 15238 • Phone (412) 826-5245, Fax (412) 826-3433



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Page: Page 2 of 64
Order #: P0108192

Report Date: 09/12/01
Client Proi Nam NSA-Midsouth

Client Proi 1 737490.040000

Lab Sample #: P0108192-01

Sample Description

PES-MW6S/080801

Analyte(s)

Matrix

Water

FlaQ Result

Sampled DatefTime

08 Aug. 01 14:25

PQL

Received
13 Aug. 01

Units Method #

WetChem
Water

Bromide

Nitrate-nitrite as N
< 2.0

0.15

2.0

0.050

mglL

mglL

320.1

353.3

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,204-Trichlorobenzene

1,204-Trimethylbenzene .

1,2-Dibromo-3-chloropropane' ...

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1A-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

< 5.0 5,0 ug/L 8260B

< 5.0 5.0 uglL

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

39 5.0 ug/L

190 50 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 uglL

< 5.0 5.0 ug/L

< 5.0 5.0 uglL

<5.0 5.0 ugIL

<20 20 ugIL

< 5.0 5.0 uglL

< 5.0 5.0. ugIL

-< 5.0· 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 uglL

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 . 5.0 ug/L

< 5.0 5.0 ug/L

5.1 5.0 ug/L



.Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Page: Page 3 of 64
Order #: P0108192

Report Date: 09/12101
Client Proi Nam NSA-Midsouth

Client Proi # 737490.040000

Lab Sample #: P0108192-01

Sample Description Matrix Sampled Dateaime Received

PES-MW6S/080801 Water 08 Aug. 01 14:25 13 Aug. 01

Analyte(s) Flaa Result PQL Units Method #

Volatiles

Bromobenzene < 5.0 5.0 ug/L 8260B •

Bromochloromethane < 5.0 5.0 ug/L

Bromodichloromethane < 5.0 5.0 ug/L

Bromoform < 5.0 5.0 ug/L

Bromomethane < 5.0 5.0 ug/L

Carbon tetrachloride 49 5.0 ug/L

Chlorobenzene < 5.0 5.0 ug/L

Chlorodibromomethane < 5.0 5.0 ug/L

Chloroethane < 5.0 5.0 ug/L

Chloroform 94 5.0 ug/L

Chloromethane '.<5.0 5.0 ug/L

cis-1,2-Dichloroethene 17 5.0 uglL

cis-1,3-Dichloropropene < 5.0 5.0 ug/L

Dibromomethane < 5.0 5.0 ug/L

Dichlorodifluoromethane < 5.0 5.0 ug/L

Ethylbenzene . - < 5.0 5.0 ug/L

Isopropylbenzene < 5.0 5.0 ug/L

m &p-Xylene <10 10 ug/L

Methylene Chloride < 5.0 5.0 uglL

Naphthalene <5.0 -- 5.0 ug/L

n-Butylbenzene < 5.0 5.0 ug/L

n-Propylbenzene < 5.0 5.0 ug/L

o-Xylene < 5.0 5.0 ug/L

p-Isopropyltoluene < 5.0 5.0 ug/L

sec-Butylbenzene < 5.0 5.0 ug/L

Styrene < 5.0 5.0 ug/L

tert-Butylbenzene < 5.0 5.0 ug/L

Tetrachloroethene J 1.4 5.0 ug/L

Toluene < 5.0 5.0 ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Page: Page 4 of 64
Order #: P0108192

Report Date: 09/12/01
Client Proi Nam NSA-Midsouth

Client Proi I 737490.040000

Lab Sample #: P0108192-01

Sample Description

PES-MW6S/080801

Analyte(s)

Volatiles

trans-1,2-Dichloroethene.
trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

Matrix Sampled Datemme Received
Water 08 Aug. 01 14:25 13 Aug. 01

Fla~ Result PQl Units Method #

< 5.0 5.0 ug/l 8260B

< 5.0 5.0 ug/~

860 50 ug/L

< 5.0 5.0 ug/l

< 5.0 5.0 ug/l

RiskAnalysis
Water

Ethane

Ethene

Methane

SampleReceiving
Water

Total Organic Carbon

140

210

.75

< 5.0

5:0

5.0

0.015

5.0

ng/l

ng/L

ug/L

mg/L

AM18

AM20GAX

9060



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Page: Page 5 of 64
Order #: P0108192

Report Date: 09/12101
Client Proi Nam NSA-Midsouth

Client Proi # 737490.040000

Lab Sample #: P0108192-02

Sample Description

PES-MW6D/080801

Analyte(s)

M.illdx
Water

FlaQ Result

Sampled DatefTime

08 Aug. 01 15:35

PQL

Received

13 Aug. 01

Units Method #

WetChem
Water

Bromide

Nitrate-nitrite as N

< 2.0

0.46

2.0

0.050

mglL

mg/L

320.1

353.3

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dibromo-3-chloropropane

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

< 5.0 5..0 ug/L 8260B

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

5.1 5.0 ug/L

32 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 20 20 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 uglL

< 5.0 5.0 uglL

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 uglL

< 5.0 5.0 uglL

< 5.0 5.0 ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Page: Page 6 of 64
Order#: P0108192

Report Date: 09/12/01
Client Proi Nam NSA-Midsouth

Client Proi 1 737490.040000

Lab Sample #: P0108192-02

Sample Description ~ Sampled Dateffime Received

PES-MW6D/080801 Water 08 Aug. 01 15:35 13 Aug. 01

Analyte(s) FlaQ Result PQL Units Method #

Volatiles

Bromobenzene < 5.0 5.0 ug/L 8260B
Bromochloromethane < 5.0 5.0 . ug/L

Bromodichloromethane < 5.0 5.0 ug/L
Bromoform < 5.0 5.0 ug/L
Bromomethane < 5.0 5.0 ug/L
Carbon tetrachloride 6.3 5.0 ug/L

Chlorobenzene < 5.0 5.0 ug/L

Chlorodibromomethane < 5.0 5.0 ug/L

Chloroethane < 5.0 5.0 ug/L

Chloroform 12 5.0 ug/L

Chloromethane < 5.0 5.0 ug/L
cis-1,2-pichloroethene J 2.4 5.0 ug/L
cis-1 ,3-Dichloropropene < 5.0 5.0 ug/L
Dibromomethane < 5.0 5.0 ug/L

Dichlorodifluoromethane < 5.0 5.0 ug/L

Ethylbenzene < 5.0 5.0 uglL

Isopropylbenzene < 5.0 5.0 ug/L

m & p-Xylene < 10 10 uglL

Methylene Chloride < 5.0 5.0 uglL

Naphthalene --< 5.0 5.0 ug/L
n-Butylbenzene < 5.0 5.0 ug/L

n-Propylbenzene < 5.0 5.0 ug/L

o-Xylene < 5.0 5.0 ug/L

p-Isopropyltoluene < 5.0 5.0 uglL

sec-Butylbenzene < 5.0 5.0 uglL

Styrene < 5.0 5.0 uglL

tert-Butylbenzene < 5.0 5.0 uglL

Tetrachloroethene < 5.0 5.0 uglL

Toluene < 5.0 5.0 ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Page: Page 7 of 64
Order #: P0108192

Report Date: 09/12101
Client Proi Nam NSA-Midsouth

Client Proi # 737490. 040000

Lab Sample #: P0108192-02

Sample Description

·PES-MW6D/080801

Analyte(s)

Volatiles

trans-1,2-Dichloroetherie

trans-1 ,3~Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

Matrix Sampled Dateaime Received

Water 08 Aug. 01 15:35 13 Aug. 01

FlaQ Result PQL Units Method #

< 5.0 5.0 ug/L 8260B

< 5.0 5.0 . ug/L

88 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

RiskAnalysis
Water

Ethane

Ethene

Methane

SampleReceiving
Water

Total Organic Carbon

330

280

4.9

< 5.0

5.0

5.0

0.015

5.0

ng/L

ng/L

ug/L

mg/L

AM18

AM20GAX

9060



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Page: Page 8 of 64
Order #: P0108192

Report Date: 09/12101
Client Proi Nam NSA-Midsouth

Client Proi # 737490.040000

Lab Sample #: P0108192-03

Sample Description

PES-MW4D1080801

Analyte(s)

Matrix

Water

FlaQ Result

Sampled DatefTime

08 Aug. 01 16:45

PQL

Received

13 Aug. 01

Units Method #

WetChem
Water

Bromide

Nitrate-nitrite as N
< 2.0

1.5

2.0

0.050

·mg/L ..

mg/L

320.1

353.3

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane.

1.1-Dichloroethene

1.1-Dichloropropene

1,2,3-Trichlorobenzl;lne

1,2,3-Trichloropropane

1.2,4-Trichlorobenzene

1,2,4-Trimethylben~ene

1,2-Dibromo-3-chloropropane

1.2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1.2-Dichloropropane

1.3,5-Trimethylbenzene

1,3-Dichlorobenzene

1.3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

< 5.0 5.0 ug/L 8260B

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

5.4 5.0 ug/L

27 5.0 uglL .

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 uglL

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 20 20 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

<5.0· 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 uglL

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 9 of 64
Order #: P0108192

Report Date: 09/12/01
Client Proi Nam NSA-Midsouth

Client Proi # 737490.040000

Lab Sample #: P0108192-03

Sample Description Matrix Sampled DatefTime Received
PES-MW4D/080801 Water 08 Aug. 01 16:45 13 Aug. 01

Analyte(s) FlaQ Result PQL Units Method #

Volatiles

Bromobenzene < 5.0 5.0 ug/L. 8260B
Bromochloromethane < 5.0 5.0 ug/L
Bromodichloromethane < 5.0 5.0 ug/L
Bromoform < 5.0 5.0 . ug/L

Bromomethane < 5.0 5.0 uQ/L
Carbon tetrachloride 7.4 5.0 ug/L

Chlorobenzene < 5.0 5.0 ug/L

Chlorodibromomethane < 5.0 5.0 ug/L
Chloroethane < 5.0 5.0 ug/L
Chloroform 15 5.0 . ug/L .
Chloromethane < 5.0 5.0 uglL

cis-1,2-Dichloroethene J 2.2 5.0 uglL

cis-1,3-Dichloropropene < 5.0 5.0 ug/L

Dibromomethane <5.0 5.0 ug/L

Dichlorodifluoromethane < 5.0 5.0 ug/L

Ethylbenzene < 5.0 5.0 ug/L

Isopropylbenzene < 5.0 5.0 uglL

m & p-Xylene < 10 10 uglL

Methylene Chloride <5.0 5.0 ug/L

Naphthalene - < 5.0 5.0 ug/L

n-Butylbenzene < 5.0 5.0 uglL

n-Propylbenzene <5.0 5.0 ug/L

<rXylene <5.0 5.0 ug/L

p-Isopropyltoluene < 5.0 5.0 uglL

sec-Butylbenzene < 5.0 5.0 ug/L

Styrene <5.0 5.0 uglL

tert-Butylbenzene < 5.0 5.0 ug/L

Tetrachloroethene < 5.0 5.0 ug/L

Toluene <5.0 5.0 ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 10 of 64
Order #: P0108192

Report Date: 09/12101

Client Proi Nam NSA-Midsouth
Client Proj 1 737490.040000

Lab Sample #: P0108192-D3

Sample Description
PES-MW4D/080801

Analyte(s)

Matrix
Water

FlaQ Result

Sampled patemme
08 Aug. 01 16:45

PQl

Received
13 Aug. 01

Units Method #

Volatiles

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

RiskAnalysis
Water

Ethane

Ethene

Methane

SampleReceiving
Water

Total Organic Carbon

< 5.0

< 5.0
110

< 5.0

< 5.0

170

700

4.9

< 5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

0.015

5.0

ug/L

ug/L

ug/L

ug/L

ug/L

ng/L

ng/L

ug/L

mg/L

8260B

AM18

AM20GAX

9060



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Page: Page 11 of 64
Order #: P0108192

Report Date: 09/12/01
Client Proi Nam NSA-Midsouth

Client Proi I 737490.040000

Lab Sample #: P0108192-04

Sample Description

PES-MW4S/080801

Analyte{s)

Matrix

Water

FlaQ Result

Sampled DateITime

08 Aug. 01 17:50

PQl

Received

13 Aug. 01

Units Method #

WetChem
Water

Bromide

Nitrate-nitrite as N
< 2.0

< 0.050

2.0

0.050

mg/L

mg/L

~ ~ .. ,. <."
320.1

353.3

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene ..

1,2-Dibromo-3-chloropropane

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

< 5.0 5.0 ug/L 8260B

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

32 5.0 ug/L

160 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 uglL

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 20 20 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

<·5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/l

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

J 3.2 5.0 ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Page: Page 12 of 64
Order #: P0108192

Report Date: 09/12/01
Client Proi Nam NSA-Midsouth

Client Proi I 737490.040000

Lab Sample #: P0108192-04

Sample DescriQ1iQn Matrix Sampled DatefTime Received
PES-MW4S/080801 Water 08 Aug. 01 17:50 13 Aug. 01

Analyte(s) FlaQ Result POL Units Method #

Volatiles

Bromobenzene < 5.0 5.0 ug/L 8260B
Bromochloromethane < 5.0 5.0 ug/L
Bromodichloromethane < 5.0 5.0 ug/L
Bromoform < 5.0 5.0 ug/L
Bromomethane < 5.0 5.0 ug/L
Carbon tetrachloride 21 5.0 ug/L
Chlorobenzene < 5.0 5.0 ug/L
Chlorodibromomethane < 5.0 5.0 ug/L
Chloroethane < 5,0 5.0 uglL
Chloroform 68 5.0 ug/L
Chloromethane < 5.0 5.0 ug/L
cis-1,2-Dichloroethene 13 5.0 ug/L
cis-1,3-Dichloropropene < 5.0 5.0 ug/L

Dibromomethane < 5.0 5.0 ug/L
Dichlorodifluoromethane < 5.0 5.0 ug/L
Ethylbenzene < 5.0 5.0 ug/L
Isopropylbenzene < 5.0 5.0 ug/L
m & p-Xylene < 10 10 ug/L

Methylene Chloride < 5.0 5.0 ug/L
Naphthalene < 5.0 5.0 ug/L
n-Butylbenzene < 5.0 5.0 ug/L

n-Propylbenzene < 5.0 5.0 ug/L
o-Xylene < 5.0 5.0 ug/L
p-Isopropyltoluene < 5.0 5.0 ug/L
sec-Butylbenzene < 5.0 5.0 ug/L
Styrene < 5.0 5.0 ug/L
tert-Butylbenzene < 5.0 5.0 ug/L
Tetrachloroethene < 5.0 5.0 ug/L

Toluene < 5.0 5.0 ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Page: Page 13 of 64
Order#: P0108192

Report Date: 09/12101

Client Proi Nam NSA-Midsouth
Client Proi # 737490. 040000

Lab Sample #: P0108192-04

Sample Description

PES-MW4S/080801

Analyte(s)

Volatiles

tral1s-1,2-Dichloroethene

trans-1,3-Dichlo~opropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

Matrix Sampled Datemme Received
Water 08 Aug. 01 17:50 13 Aug. 01

FlaQ Result PQL Units Meth d#

< 5.0 5.0 ug/L 8260B

< 5.0 5.0 lig/L

370 50 Lig/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

RiskAnalysis
Water

Ethane

Ethene

Methane

SampleReceiving
Water

Total Organic Carbon

170

590

55

< 5.0

5.0

5.0

0.015

5.0

ng/L

ng/L

ug/L

mg/L

AM18

AM20GAX

9060



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Page: Page 14 of 64
Order #: P0108192

Report Date: 09/12/01
Client Proi Nam NSA-Midsouth

Client Proi # 737490. 040000

Lab Sample #: P0108192-05

Sample Description

PES-MW2D/080901

Analyte(s)

Matrix

Water

FlaQ Result

Sampled Dateffime

09 Aug. 01 8:15

PQL

Received

13 Aug. 01

Units Method #

WetChem

Water

Bromide

Nitrate-nitrite as N
< 2.0

0.18

2.0

0.050

mg/!­

mglL

320.1

353.3

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene"

1,2-Dibromo-3-chlorop"ropane

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

< 5.0 5.0 uglL 8260B

< 5.0 5.0 uglL

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

J 4.5 5.0 ug/L

23 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 uglL

< 5.0 5.0 ug/L

< 5.0 5.0 uglL

< 20 20 uglL

< 5.0 5.0 ug/L

< 5.0 5.0 uglL

- <5.0 5.0 ug/L

< 5.0 5.0 ugIL

< 5.0 5.0 uglL

< 5.0 5.0 uglL

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 uglL

< 5.0 5.0 ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Page: Page 15 of 64
Order #: P0108192

Report Date: 09/12/01
Client Proi Nam NSA-Midsouth

Client Proi # 737490.040000

Lab Sample #: P0108192-05

Sample Description
PES-MW2D/080901

Analyte(s)

Volatiles

Bromobenzene

Bromochioromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1.2-Dichloroethene

cis-1,3-Dichloropropene

Dibromomethane

Dichlorodifluoromethane

Ethylbenzene

Isopropylbenzene

m & p-Xylene

Methylene Chloride

Naphthalene

n-Butylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

Toluene

Matrix
Water

Sampled Date/Time Received

09 Aug. 01 8:15 13 Aug. 01

FlaQ Result PQL Units Method #

< 5.0 5.0 ug/L 8260B·

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

J 2.4 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

J 4.5 5.0 ug/L

< 5.0 5.0 ug/L

7.4 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

<10 10 ug/L

< 5.0 5.0 ug/L

-<.5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry

Address: 1700 Broadwav
Suite 900
Denver, CO 80290

Page: Page 16 of 64
Order #: PO108192

Report Date: 09/12101
Client Proi Nam NSA-Midsouth

Client Proi t 737490. 040000

Lab Sample #: P0108192-05

Sample Pescription

PES-MW2D/080901

Analyte(s)

Matrix

Water

Fla!1 Result

Sampled Datemme

09 Aug. 01 8:15

PQL

Received

13 Aug. 01

Units Method #

Volatiles

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

RiskAnalysis
Water

Ethane

Ethene

Methane

SampleReceiving
Water

Total Organic Carbon

< 5.0

< 5.0

40

< 5.0

< 5.0

220

550

640

8.4

5.0

5.0

5.0

5.0

5.0

5.0

5.0

0.015

5.0

ug/L

uglL

ug/L

ug/L

ug/L

ng/L

ng/L

ug/L

mg/L

8260B

AM18

AM20GAX

9060



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 17 of 64
Order #: P0108192

Report Date: 09/12101

Client Proi Nam NSA-Midsouth
Client Proi t 737490.040000

Lab Sample #: P0108192-06

Sample Description

PES-MW2S/080901

Analyte(s)

Matrix

Water

Flal:: Result

Sampled Datemme

09 Aug. 01 9:40

PQl

Received

13 Aug. 01

Units Method #

WetChem
Water

Bromide

Nitrate-nitrite as N

< 2.0

0.36

2.0

0.050

mg/L

mg/L

320.1

353.3

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1 ,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dibromo-3-chloropropane

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

< 5.0 5.0 ug/L 8260B

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

25 5.0 ug/L

140 5.0 ug/l

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 20 20 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

<5.0 5.0 ug/l

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/l

< 5.0 5.0 ugiL

< 5.0 5.0 ug/L

J 3.9 5.0 ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Page: Page 18 of 64
Order #: PO108192

Report Date: 09/12101
Client Proi Nam NSA-Midsouth

Client Proi # 737490.040000

Lab Sample #: P0108192-06

Sample Description .M.!illix Sampled DatefTime Received

PES-MW2S/080901 Water 09 Aug. 01 9:40 13 Aug. 01

Analyte(s) FlaQ Result PQL Units Method #

Volatil s
Bromobenzene < 5.0 5.0 ug/L 8260B
Bromochloromethane < 5.0 5.0 . ug/L

Bromodichloromethane < 5.0 5.0 ug/L

Bromoform < 5.0 5.0 ug/L

Bromomethane < 5.0 5.0 uglL

Carbon tetrachloride 62 5.0 ug/L

Chlorobenzene < 5.0 5.0 ug/L

Chlorodibromomethane < 5.0 5.0 ug/L

Chloroethane < 5.0 5.0 ug/L

Chloroform 100 5.0 ug/L

Chloromethane < 5.0 5.0 ug/L

cis-1,2-Dichloroethene 12 5.0 ug/L

cis-1,3-Dichloropropene < 5.0 5.0 ug/L

Dibromomethane < 5.0 5.0 ugIL

Dichlorodifluoromethane < 5.0 5.0 ug/L

Ethylbenzene < 5.0 5.0 ug/L

Isopropylbenzene < 5.0 5.0 ug/L

m & p-Xylene <10 10 ug/L

Methylene Chloride < 5.0 5.0 ug/L

Naphthalene < 5.0 5.0 ug/L., ...

n-Butylbenzene < 5.0 5.0 ug/L

n-Propylbenzene < 5.0 5.0 ug/L

o-Xylene < 5.0 5.0 ug/L

p-Isopropyltoluene < 5.0 5.0 ug/L

sec-Butylbenzene < 5.0 5.0 ug/L

Styrene < 5.0 5.0 ug/L

tert-Butylbenzene < 5.0 5.0 uglL

Tetrachloroethene < 5.0 5.0 ug/L

Toluene < 5.0 5.0 ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Page: Page 19 of 64
Order#: P0108192

Report Date: 09/12/01
Client Proi Nam NSA-Midsouth

Client Proi # 737490. 040000

Lab Sample #: P0108192-06

Sample Description

PES-MW2S/080901

Analyte(s)

Matrix

Water

FlaQ Result

Sampled DatefIime

09 Aug. 01 9:40

pal

Received

13 Aug. 01

Units Method #

Volatiles

trans-1,2-Dichloroelhene

trans-1,3-Dichloropropene

Trichloroelhene

Trichlorofluoromethane

Vinyl Chloride

RiskAnalysis
Water

Ethane

Ethene

Methane

SampleReceiving
Water

Total Organic Carbon.

< 5.0

< 5.0

1300

< 5.0

< 5.0

260

1200

58

6.3

5.0

5.0

100

5.0

5.0

5.0

5.0

0.015

5.0

ug/L

Lig/L

ug/L

ug/L

~g/l

ng/L

nglL

uglL

mg/L

8260B

AM18

AM20GAX

9060



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 20 of 64
Order #: P0108192

Report Date: 09/12101
Client Proi Nam NSA-Midsouth

Client Proi I 737490.040000

Lab Sample #: P0108192-07

Sample Description
PES-MW3S/080901

Analyte(s)

Matrix
Water

Flaa _ Result

Sampled Dateaime
09 Aug. 01 11 :05

PQl

Received
13 Aug. 01

Units Method #
WetChem
Water

Bromide

Nitrate-nitrite as N

Volatiles
Water

< 2.0

0.060
2.0

0.050

mglL

mg/L
320.1

353.3

. :. ~ ..':

1,1,1,2-Tetrachloroethane
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,1-Dichloropropene
1,2,3-Trichlorobenzene
1,2,3-Trichloropropane
1,2,4-Trichlorobenzene

. :.
1,2,4-Trimethylbenz~ne ' .;-
1,2-Dibromo-3-chloropr()pane
1,2-Dibromoethane ­
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,3-Dichloropropane
1,4-Dichlorobenzene
2,2-Dichloropropane
2-Chlorotoluene
4-Chlorotoluene
Benzene

< 5.0 5.0 ug/L 8260B
< 5.0 5.0 ug/L
< 5.0 5.0 ug/L
< 5.0 5.0 ug/L
54 5.0 ug/L
380 100 uglL
< 5.0 5.0 ug/L
< 5.0 5.0 ug/L
< 5.0 5.0 ug/L
< 5.0 5.0 ug/L
< 5.0 5.0 ug/L
< 20 20 ug/L
< 5.0 5.0 ug/L
< 5.0 5.0 ug/L

- <5.0 5.0 ug/L
< 5.0 5.0 ug/L
< 5.0 5.0 ug/L
< 5.0 5.0 ug/L
<5.0 5.0 ug/L
<5.0 5.0 ug/L
< 5.0 5.0 uglL
<5.0 5.0 ug/L
< 5.0 5.0 uglL

J 3.5 5.0 ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Page: Page 21 of 64
Order #: P0108192

Report Date: 09/12/01
Client Proi Nam NSA-Midsouth

Client Proi t 737490.040000

Lab Sample #: P0108192-07

Sample Description Matrix Sampled DateITime Received

PES-MW3S/080901 Water 09 Aug. 01 11:05 13 Aug. 01

Analyte(s) FlaQ Result PQL Units Method #

Volatiles

Bromobenzene < 5.0 5.0 ug/L 8260B

Bromochloromethane < 5.0 5.0 ug/L

Bromodichloromethane < 5.0 5.0 ug/L

Bromoform < 5.0 5.0 ug/L

Bromomethane < 5.0 5.0 ug/L

Carbon tetrachloride 5.7 5.0 ug/L

Chlorobenzene < 5.0 5.0 ug/L

Chlorodibromomethane < 5.0 5.0 ug/L

Chloroethane < 5.0 5.0 ug/L

Chloroform 21 5.0 ug/L

Chloromethane < 5.0 5.0 ug/L

cis-1,2-Dichloroethene 15 5.0 ug/L

cis-1,3-Dichloropropene < 5.0 5.0 ug/L

Dibromomethane < 5.0 5.0 ug/L

Dichlorodifluoromethane < 5.0 5.0 ug/L

Ethylbenzene < 5.0 5.0 uglL

Isopropylbenzene.' . < 5.0 5.0 uglL

m & p-Xylene < 10 10 ug/L

Methylene Chloride' . < 5.0 5.0 ug/L

Naphthalene ,_ .<.5.0 5.0 ug/L

n-Butylbenzene < 5.0 5.0 ug/L

n-Propylbenzene < 5.0 5.0 ug/L

o-Xylene < 5.0 5.0 ug/L

p-Isopropyltoluene < 5.0 5.0 uglL

sec-Butylbenzene < 5.0 5.0 ug/L

Styrene < 5.0 5.0 ug/L

tert-Butylbenzene < 5.0 5.0 ug/L

Tetrachloroethene < 5.0 5.0 ug/L

Toluene < 5.0 5.0 ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Page: Page 22 of 64
Order #: P0108192

Report Date: 09/12101

Client Proi Nam NSA-Midsouth
Client Proi I 737490.040000

Lab Sample #: P0108192-07

Sample Description

PES-MW3S/080901

Analyte(s)

Matrix

Water

FlaQ Result

Sampled DateITime

09 Aug. 01 11 :05

PQL

Received

13 Aug. 01

Units Method #

Volatiles

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichloronuoromethane

Vinyl Chloride

RiskAnalysis
Water

Ethane

Ethene

Methane

SampleReceiving
Water

Total Organic Carbon

< 5.0

< 5.0

740

< 5.0

< 5.0

450

2100

910

< 5.0

5.0

5.0

100

5.0

5.0

5.0

5.0

0.015

5.0

ug/L

ug/L

uglL

uglL

ug/L

ng/L

ng/L

uglL

mg/L

8260B

AM18

AM20GAX

9060



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Page: Page 23 of 64
Order #: P0108192

Report Date: 09/12/01
Client Proi Nam NSA-Midsouth

Client Proi #. 737490.040000

Lab Sample #: P0108192-08

Sample Description

PES-MW3D/080901

Analyte(s)

Matrix

Water

Flaa Result

Sampled Datemme

09 Aug. 01 12:20

pal

Received

13 Aug. 01

Units Method #

WetChem
Water

Bromide

Nitrate-nitrite as N

< 2.0

0.23

2.0 .

0.050

mg/L

mg/L

320.1

353.3

V latiles

Water

1,1,1,2-Tetrachloroethane

1,1 ,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene.

1,2,3-Trichtoropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenz~ne ... .

1,2-Dibromo-3-chloropropane ~

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

< 5.0 5.0 ug/L 8260B

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

9.4 5.0 ug/L

56 5.0 ug/L

< 5.0 5.0 uglL

< 5.0 5.0 ug/L

< 5.0 5.0 ug/l

< 5.0 5.0 ugIL

< 5.0 5.0 ug/L

< 20 20 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

-<5.0 5.0 ug/L

< 5.0 5.0 uglL.

< 5.0 5.0 ug/L

< 5.0 5.0 uglL

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 uglL

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

J 1.2 5.0 uglL



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Page: Page 24 of 64
Order #: P0108192

Report Date: 09/12/01
Client Proi Nam NSA-Midsouth

Client Proi t 737490.040000

Lab Sample #: P0108192-08

Sample Description

PES-MW3D1080901

Analyte(s)

Volatiles

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1.3-Dichloropropene

Dibromomethane

Dichlorodifluoromethane

Ethylbenzene

Isopropylbenzene

m & p-Xylene

Methylene Chloride

Naphthalene

n-Butylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

Toluene

Matrix

Water

Sampled DatelTime Received

09 Aug. 01 12:20 13 Aug. 01

FlaQ Result PQL Units Method #

< 5.0 5.0 ug/L 8260B

< 5.0 5.0 .' tigiL

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

<5.0 5.0 ug/L

21 5.0 ug/L

< 5.0 .5.0 ug/L

< 5.0 S.O ug/L

J 4.0. 5.0 ug/L

48 5.0 ug/L

J 4.4 5.0 ug/L

7.6 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 uglL

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 10 10 ugiL

J 3.0 5.0 uglL

<5.0 5.0 uglL

<5.0 5.0 ugiL

< 5.0 5.0 ug/L

< 5.0 5.0 uglL

< 5.0 5.0 ugiL

< 5.0 5.0 uglL

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Page: Page 25 of 64
Order #: P0108192

Report Date: 09/12101

Client Proi Nam NSA-Midsouth
Client Proi # 737490.040000

Lab Sample #: P0108192-08

Sample Description
PES-MW3D1080901

Analyte(s)

Volatiles

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichloronuoromethane

Vinyl Chloride

Matrix Sampled Dateffime Received
Water 09 Aug. 01 12:20 13 Aug. 01

FlaQ Result PQL Units Method #

< 5.0 5.0 ug/L 8260B

< 5.0 5.0 ug/L

230 50 uglL

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

RiskAnalysis
Water

Ethane

Ethene

Methane

SampleReceiving
Water

Total Organic Carbon

540

830

650

62

5.0

5.0

0.015

5.0

ng/L

ng/L

ug/L

mg/L

AM18

AM20GAX

9060



Client Name: Parsons Engineering Science
Contact: Bruce Henry

'Address: 1700 Broadwav
Suite 900
Denver, CO 80290

Page: Page 26 of 64
Order #: P0108192

Report Date: 09/12101
Client Proi Nam NSA-Midsouth

Client Proi I 737490.040000

Lab Sample #: P0108192-09

Sample Description

PES-DP3/080901

Analyte(s)

Matrix

Water

Fla~ Result

Sampled DateITime

09 Aug. 01 7:00

PQL

Received

13 Aug. 01

Units Method #

WetChem
Water

Bromide

Nitrate-nitrite as N

< 2.0

0.28

2.0

0.050

mg/L

mg/L
320.1

353.3

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene .

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene'

1,2-Dibromo-3-chloropropane

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

.1 ,4-Dichlorobenzene

2,2-Dichloropropane

2-ChlorotoJuene

4-Chlorotoluene

Benzene

< 5.0 5.0 ug/L 8260B

<5.0 5.0 uglL

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

J 4.4 5.0 ug/L

21 5.0 uglL

< 5.0 5.0 uglL

< 5.0 5.0 uglL

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

<20 20 uglL

< 5.0 5.0 ug/L

< 5.0 5.0 uglL

- '<5.0·. 5.0 ug/L

<5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 uglL

<5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

<5.0 5.0 ug/L

< 5.0 5.0 ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry

Address: 1700 Broadway
Suite 900
Denver, CO 80290

Page: Page 27 of 64
Order #: P0108192

Report Date: 09/12101

Client Proi Nam NSA-Midsouth
Client Proi t 737490. 040000

Lab Sample #: P0108192-09

Sample Description

PES-DP3/080901

Analyte(s)

Volatiles

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromom~thane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene

Dibromomethane

Dichloroditluoromethane

Ethylbenzene

Isopropylbenzene

m & p-Xylene

Methylene Chloride

Naphthalene

n-Butylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

Toluene

Mill!:ix
Water

Sampled Dateaime Received

09 Aug. 01 7:00 13 Aug. 01

FlaQ Result PQl Units Method #

< 5.0 5.0 ug/L 8260B

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

J 2.3 5.0 ug/L

< 5.0 .5.0 ug/L

<5.0 5.0 ug/L

< 5.0 5.0 ug/l

J 4.5 5.0 ug/L

< 5.0 5.0 ug/L

7.0 5.0 ug/l

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 10 10 ug/L

< 5.0 5.0 ug/l

_ <.5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 28 of 64
Order#: P0108192

Report Date: 09/12/01

Client Proi Nam NSA-Midsouth
Client Proi 1 737490.040000

Lab Sample #: P0108192-09

Sample Description
PES-DP3/080901

Analyte(s)

Volatiles

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

Matrix Sampled DatelTime Received
Water 09 Aug. 01 7:00 13 Aug. 01

FlaQ Result PQL Units Method #

< 5.0 5.0 uglL 8260B

< 5.0 5.0 ug/L

39 5.0 ug/L

< 5.0 5.0 uglL

< 5.0 5.0 ug/L

RiskAnalysis
Water

Ethane

Ethene

Methane

SampleReceiving
Water

Total Organic Carbon

200

520

480

12

5.0

5.0

0.015

5.0

ng/L

ng/L

ug/L

mg/L

AM18

AM20GAX

9060



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Page: Page 29 of 64
Order #: P0108192

Report Date: 09/12101
Client Proi Nam NSA-Midsouth

Client Proi I 737490.040000

Lab Sample #: P0108192-10

Sample Description

PES-INJ2S/080901

Analyte(s)

~

Water

Fla~ Result

Sampled DatelTime

09 Aug. 01 15:30

PQl

Received

13 Aug. 01

Units Method #

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Djbromo-3-chloropropane

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

< 5.0 5.0 ·ug/L
-',f_,

8260B

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 uglL

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 20 20 uglL

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 uglL

< 5.0 5.0 uglL

< 5.0 5.0 ug/L
<-5.0 . 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Page: Page 30 of 64
Order #: P0108192

Report Date: 09/12101
Client Proi Nam NSA-Midsouth

Client Proi # 737490.040000

Lab Sample #: P0108192-10

Sample Descdption Matrix Sampled Dateffime Received
PES-INJ2S/Oe0901 Water 09 Aug. 01 15:30 13 Aug. 01

Analyte(s) FlaQ Result PQl Units Method #

Volatiles

Bromomethane < 5.0 5.0 ug/L 8260B
Carbon tetrachlodde < 5.0 5.0 ug/L
Chlorobenzene < 5.0 5.0 ug/L
Chlorodibromomethane < 5.0 5.0 ug/L
Chloroethane < 5.0 5.0 ug/L
Chloroform < 5.0 5.0 ug/L
Chloromethane < 5.0 5.0 ug/L
cis-1,2-Dichloroethene < 5.0 5.0 ug/L
cis-1,3-Dichloropropene < 5.0 5.0 ug/L
Dibromomethane < 5.0 5.0 uglL
Dichlorodifluoromethane < 5.0 5.0 ug/L
Ethylbenzene < 5.0 5.0 ug/L
Isopropylbenzene < 5.0 5.0 ug/L

m &p-Xylene <10 10 uglL

Methylene Chloride < 5.0 5.0 ug/L
Naphthalene < 5.0 5.0 ug/L

n-Butylbenzene < 5.0 5.0 ug/L
n-Propylbenzene < 5.0 5.0 ug/L
o-Xylene < 5.0 5.0 uglL
p-Isopropyltoluene < 5.0 5.0 ug/L

sec-Butylbenzene < 5.0 5.0 ug/L

Styrene < 5.0 5.0 uglL

tert-Butylbenzene < 5.0 5.0 ug/L

Tetrachloroethene < 5.0 5.0 ug/L

Toluene < 5.0 5.0 ug/L
trans-1,2-Dichloroethene < 5.0 5.0 ug/L
trans-1,3-Dichloropropene < 5.0 5.0 uglL

Trichloroethene < 5.0 5.0 uglL

Trichlorofluoromethane < 5.0 5.0 ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Page: Page 31 of 64
Order#: P0108192

Report Date: 09/12101
Client Proi Nam NSA-Midsouth

Client Proi # 737490.040000

Lab Sample #: P0108192-10

Sample Description

PES-INJ2S/080901

Analyte(s)

Matrix

Water

FlaQ Result

Sampled DatelTime

09 Aug. 01 15:30

PQl

Received

13 Aug. 01

Units Method #

Volatiles

Vinyl Chloride < 5.0 5.0 ug/L
.......

8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 32 of 64
Order #: P0108192

Report Date: 09/12101
Client Proi Nam NSA-Midsouth

Client Proi t 737490.040000

Lab Sample #: P0108192-11

Sample Descdption
PES~INJ2S/080901

Analyte{s)

Matrix
Solid

Fla~ Result

Sampled Dateaime
09 Aug. 01 15:30

PQL

Received
13 Aug. 01

Units Method #

Volatiles
Solid

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1.1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dibromo-3-chloropropane

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2~Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

<4900 4900 ug/Kg 8260B

< 4900 4900 ug/Kg

<4900 4900 ug/Kg

< 4900 4900 ug/Kg

<4900 4900 ug/Kg

<4900 4900 ug/Kg

< 4900 4900 ug/Kg

<4900 4900 uglKg

<4900 4900 ug/Kg

<4900 4900 ug/Kg

<4900 4900 ug/Kg

< 20000 20000 ug/Kg

< 4900 4900 ug/Kg

<4900 4900 ug/Kg

. < 4900 4900 ug/Kg

<4900 4900 uglKg

<4900 4900 ug/Kg

<4900 4900 ug/Kg

<4900 4900 uglKg

"<4900 4900 ug/Kg

<4900 4900 ug/Kg

<4900 4900 ug/Kg

<4900 4900 uglKg

< 4900 4900 ug/Kg

<4900 4900 ug/Kg

<4900 4900 ug/Kg

<4900 4900 ug/Kg

<4900 4900 ug/Kg



Client Name: Parsons Engineering Science
Contact: Bru.ce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Page: Page 33 of 64
Order #: P0108192

Report Date: . 09/12101
Client Proi Nam NSA-Midsouth

Client Proi t 737490.040000

Lab Sample #: P0108192-11

Sample Description Matrix Sampled Dateaime Received

PES-INJ2S/080901 . Solid 09 Aug. 01 15:30 13 Aug. 01

Analyte(s) Fla~ Result pal Units Method #

Volatiles

Bromomethane < 4900 4900 ug/Kg 8260B
Carbon tetrachloride < 4900 4900 ug/Kg· .

Chlorobenzene < 4900 4900 ug/Kg
Chlorodibromomethane < 4900 4900 ug/Kg
Chloroethane <4900 4900 ug/Kg
Chloroform <4900 4900 ug/Kg
Chloromethane <4900 4900 ug/Kg
cis-1,2-Dichloroethene < 4900 4900 ug/Kg
cis-1,3-Dichloropropene < 4900 4900 ug/Kg
Dibromomethane <4900 4900 ug/Kg
Dichlorodifluoromethane <4900 4900 ug/Kg

Ethylbenzene <4900 4900 ug/Kg

Isopropylbenzene <4900 4900 ug/Kg

m & p-Xylene < 9800 9800 uglKg

Methylene Chloride < 4900 4900 ug/Kg

Naphthalene <4900 4900 ug/Kg

n-Butylbenzene < 4900 4900 ug/Kg

n-Propylbenzene <4900 4900 ug/Kg

o-Xylene <4900 4900 ug/Kg

p-Isopropyltoluene < 4900 4900 ug/Kg
..

sec-Butylbenzene < 4900 4900 ug/Kg

Styrene <4900 4900 ug/Kg

tert-Butylbenzene <4900 4900 ug/Kg

Tetrachloroethene <4900 4900 ug/Kg

Toluene <4900 4900 ug/Kg

trans-1,2-Dichloroethene < 4900 4900 uglKg

trans-1,3-Dichloropropene <4900 4900 ug/Kg

Trichloroethene <4900 4900 ug/Kg

Trichlorofluoromethane <4900 4900 ug/Kg



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Page: Page 34 of 64
Order #: P0108192

Report Date: 09/12101
Client Proi Nam NSA-Midsouth

Client Proi # 737490.040000

LabSample#: P0108192-11

Sample Description

PES-INj2S/080901

Analyte(s)

Matrix

Solid

Fla~ Result

Sampled Date{[jme

09 Aug. 01 15:30

PQL

Received
13 Aug. 01

Units Method #

Volatiles

Vinyl Chloride <4900 4900 ug/Kg 8260B



Client Name: Parsons Engineering Science
Contact Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Page: Page 35 of 64
Order #: P0108192

Report Date: 09/12/01
Client Proi Nam NSA-Midsouth

Client Proi I 737490. 040000

Lab Sample #: P0108192-12

Sample Description

PES-INJ2S/C80901

Analyte(s)

Millrix
Solid

FlaQ Result

Sampled DatefTime

09 Aug. 01 15:30

PQl

Received

13 Aug. 01

Units Method #

Volatiles
. Solid

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dibromo-3-chloropropane

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroeth()ne

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

<4800 4800 ug/Kg . 8260B

< 4800 4800 ug/Kg

< 4800 4800 ug/Kg

<4800 4800 ug/Kg

< 4800 4800 ug/Kg

48000 4800 ug/Kg

<4800 4800 ug/Kg

< 4800 4800 ug/Kg

<4800 4800 ug/Kg

< 4800~ 4800 ug/Kg

< 4800 4800 ug/Kg

< 19000 19000 ug/Kg

<4800 4800 ug/Kg

<4800 4800 ug/Kg

<4800 4800 ug/Kg

< 4800 4800 uglKg

< 4800 4800 ug/Kg

<4800 4800 ug/Kg

<4800 4800 ug/Kg

<4800 4800 ug/Kg

<4800 4800 ug/Kg

<4800 4800 ug/Kg

<4800 4800 ug/Kg

50000 4800 ug/Kg

<4800 4800 ug/Kg

< 4800 4800 ug/Kg

<4800 4800 ug/Kg

<4800 4800 ug/Kg



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Page: Page 36 of 64
Order #: P0108192

Report Date: 09/12101
Client Proi Nam NSA-Midsouth

Client Proi # 737490.040000

Lab Sample #: P0108192-12

Sample Description Matrix Sampled Dateffime Received
PES-INJ2S/080901 Solid 09 Aug. 01 15:30 13 Aug. 01

Analyte(s) FlaQ Result POL Units Method #

Volatiles

Bromomethane < 4800 4800 ug/Kg 8260B
Carbon tetrachloride <4800 4800 ug/'5g
Chlorobenzene 51000 4800 ug/Kg
Chlorodibromomethane <4800 4800 ug/Kg
Chloroethane <4800 4800 ug/Kg
Chloroform < 4800 4800 uglKg
Chloromethane <4800 4800 ug/Kg
cis-1,2-Dichloroethene <4800 4800 ug/Kg
cis-1,3-Dichloropropene <4800 4800 ug/Kg
Dibromomethane <4800 4800 ug/Kg

Dichlorodifluoromethane. < 4800 4800 ug/Kg

Ethylbenzene <4800 4800 ug/Kg

Isopropylbenzene <4800 4800 uglKg

m & p-Xylene :".
.. <9600 9600 ug/Kg

Methylene Chloride <4800 4800 ug/Kg

Naphthalene <4800 4800 ugIKg
n-Butylbenzene J 1200 4800 ug/Kg
n-Propylbenzene <4800 4800 ug/Kg

o-Xylene <4800 4800 ug/Kg

p-Isopropyltoluene <4800 4800 ug/Kg
sec-Butylbenzene <4800 4800 ug/Kg

Styrene <4800 4800 ug/Kg

tert-Butylbenzene <4800 4800 ug/Kg
Tetrachloroethene <4800 4800 ug/Kg

Toluene 56000 4800 uglKg
trans-1,2-Dichloroethene <4800 4800 ug/Kg

trans-1,3-Dichloropropene <4800 4800 ug/Kg

Trichloroethene 49000 4800 ug/Kg

Trichlorofluoromethane < 4800 4800 uglKg



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Page: Page 37 of 64
Order #: PO108192

Report Date: 09/12/01
Client Proi Nam NSA-Midsouth

Client Proi I 737490.040000

Lab Sample #: P0108192-12

Sample Description
PES-INJ2S/080901

Analyte(s)

Matrix

Solid

Flaq Result

Sampled DatefTime

09 Aug. 01 15:30

PQl

Received

13 Aug. 01

Units Method #

Volatiles

Vinyl Chloride <4800 4800 ug/Kg 8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 38 of 64
Order #: P0108192

Report Date: 09/12101
Client Proi Nam NSA-Midsouth

Client Proi t 737490.040000

Lab Sample #: P0108192-13

Sample Description

PES-INJ2S/080901

Analyte(s)

Matrix

Solid

Flaq Resuit

Sampled DatelTime

09 Aug. 01 15:30

PQL

Received

13 Aug. 01

Units Method #

Volatiles
Solid

·1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dibromo-3-ehloropropane

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane .

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene·.

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2~Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

< 5000 5000 ug~Kg 8260B

< 5000 5000 ug/Kg

< 5000 5000 ug/Kg

< 5000 5000 ug/Kg

< 5000 5000 ug/Kg

49000 5000 ug/Kg

< 5000 5000 ug/Kg

< 5000 5000 uglKg

< 5000 5000 ug/Kg

< 5000 5000 ug/Kg

<5000 5000 ug/Kg

< 20000 20000 ugIKg

< 5000 5000 uglKg

< 5000 5000 ug/Kg

< 5000 5000 ug/Kg

< 5000 5000 ug/Kg

< 5000 5000 ug/Kg

< 5000 5000 ug/Kg

< 5000 5000 uglKg

<5000 5000 ug/Kg

< 5000 5000 .. uglKg

< 5000 5000 uglKg

< 5000 5000 uglKg

53000 5000 ug/Kg

< 5000 5000 uglKg

< 5000 5000 ug/Kg

< 5000 5000 ug/Kg

< 5000 5000. uglKg



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Page: Page 39 of 64
Order#: P0108192

Report Date: 09/12/01
Client Proi Nam NSA-Midsouth

Client Proi I 737490.040000

Lab Sample #: P0108192-13

Sample Description Matrix Sampled DatefTime Received

PES-INJ2S/080901 Solid 09 Aug. 01 15:30 . 13 Aug. 01

Analyte(s) FlaQ Result PQL Units Method #

Volatiles

Bromomethane < 5000 5000 ug/Kg 8260B
Carbon tetrachloride < 5000 5000 ug/Kg

Chlorobenzene 55000 5000 ug/Kg

Chlorodibromomethane < 5000 5000 ug/Kg

Chloroethane < 5000 5000 ug/Kg

Chloroform < 5000 5000 ug/Kg

Chloromethane < 5000 5000 ug/Kg

cis-1,2-Dichloroethene < 5000 5000 ug/Kg

cis-1,3-Dichloropropene < 5000 5000 ug/Kg

Dibromomethane < 5000 5000 ug/Kg

Dichlorodifluoromethane . < 5000 5000 ug/Kg

Ethylbenzene < 5000 5000 ug/Kg

Isopropylbenzene < 5000 5000 ug/Kg

m & p-Xylene < 10000 10000 ug/Kg

Methylene Chloride < 5000 5000 ug/Kg

Naphthalene < 5000 5000 ug/Kg

n-Butylbenzene < 5000 5000 ug/Kg

n-Propylbenzene < 5000 5000 ug/Kg

o-Xylene < 5000 5000 ug/Kg

p-lsopropyltoluene <5000 5000 ug/Kg
. -.

sec-Butylbenzene < 5000 5000 ug/Kg

Styrene < 5000 5000 uglKg

tert-Butylbenzene < 5000 5000 ug/Kg

Tetrachloroethene < 5000 5000 ug/Kg

Toluene 60000 5000 ug/Kg

trans-1,2-Dichloroethene < 5000 5000 ug/Kg

trans-1,3-Dichloropropene < 5000 5000 uglKg

Trichloroethene 52000 5000 ug/Kg

Trichlorofluoromethane < 5000 5000 ug/Kg



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Page: Page 40 of 64
Order#: P0108192

Report Date: 09/12101
Client Proi Nam NSA-Midsouth

Client Pro! 1 737490.040000

Lab Sample #: P0108192-13

Sample Description

PES-INJ2S/080901

Analyte(s)

Matrix

Solid

Flaa Result

~d DatefTime
09 Aug. 01 15:30

PQL

Received

13 Aug. 01

Units Method #

Volatiles

Vinyl Chloride < 5000 5000 ug/Kg 8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 41 of 64
Order #: P0108192

Report Date: 09/12/01
Client Proi Nam NSA-Midsouth

Client Proi # 737490.040000

Lab Sample #: P0108192-14

Sample Description

PES-INJ2D1080901

Analyte(s)

Matrix

Water

FlaQ Result

Sampled Dateaime

09 Aug. 01 16:15

POL

Received

13 Aug. 01

Units Method #

WetChem
Water

Bromide

Nitrate-nitrite as N
65

0.060

2.0

0.050

mg/L

mg/L
320.1

353.3

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbe.nzere

1,2-Dibromo-3-chloropropane·

1,2-Dibromoethane·

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

< 5.0 5.0 uglL 8260B

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 . ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 20 20 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

-<5.0· 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Page: Page 42 of 64
Order #: P0108192

Report Date: 09/12101
Client Proi Nam NSA-Midsouth

Client Proi l 737490.040000

Lab Sample #: P0108192-14

Sample Description Matrix Sampled Datemme Received

PES-INJ2D/080901 Water 09 Aug. 01 16:15 13 Aug. 01

Analyte(s) Flaa Result PQL Units Method #

Volatiles

Bromobenzene < 5.0 5.0 ug/L 8260B
Bromochloromethane < 5.0 5.0 ug/L

Bromodichloromethane < 5.0 5.0 ug/L

Bromoform < 5.0 5.0 ug/L

Bromomethane < 5.0 5.0 ug/L
Carbon tetrachloride < 5.0 5.0 ug/L
Chlorobenzene < 5.0 5.0 uglL
Chlorodibromomethane < 5.0 5.0 uglL

Chloroethane J 2.0 5.0 uglL

Chloroform < 5.0 5.0 uglL

Chloromethane < 5.0 5.0 ug/L

cis-1,2-Dichloroethene < 5:0 5.0 uglL

cis-1,3-Dichloropropene < 5.0 5.0 ug/L

Dibromomethane < 5.0 5.0 ug/L

Dichlorodifluoromethane. < 5.0 5.0 ug/L

Ethylbenzene , < 5.0 5.0 ug/L

Isopropylbenzene .
~: ';'.

< 5.0 5.0 ug/L

m & p-Xylene <10 10 ug/L

Methylene Chloride . < 5.0 5.0 ug/L

Naphthalene < 5.0 5.0 ug/L

n-Butylbenzene <5.0·· 5.0 ug/L
n-Propylbenzene < 5.0 5.0 ug/L
o-Xylene < 5.0 5.0 ug/L
p-Isopropyltoluene < 5.0 5.0 ug/L
sec-Butylbenzene < 5.0 5.0 ug/L

Styrene < 5.0 . 5.0 ug/L
tert-Butylbenzene < 5.0 5.0 ug/L

Tetrachloroethene < 5.0 5.0 ug/L

Toluene < 5.0 5.0 ug/L



Client Name: Parsons Engineering Science
Contact Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 43 of 64
Order #: P0108192

Report Date: 09/12/01
Client Proi Nam NSA-Midsouth

Client Proi 1 737490.040000

Lab Sample #: P0108192-14

Sample Description

PES-INJ2D1080901

Analyte(s)

Matrix

Water

FlaQ Result

Sampled DatelTime

09 Aug. 01 16:15

PQl

Received

13Aug.01

Units Method #

Volatiles

trans-1.2-Dichloroethene

trans-1.3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

RiskAnalysis
Water

Ethane

Ethene

Methane

SampleReceiving

Water

Total Organic Carbon

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

4300

3700

7300

24000

5.0

5.0

5.0

5.0

5.0

5.0

5.0

0.015

5.0

ug/L

ug/L

ug/L

ug/L

ug/L

ng/L

ng/L

ug/L

mg/L

8260B

AM18

AM20GAX

9060



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Page: Page 44 of 64
Order#: P0108192

Report Date: 09/12/01
Client Proi Nam NSA-Midsouth

Client Proi t 737490.040000

Lab Sample #: P0108192-15

Sample Description

PES-INJ2D/080901

Analyte(s)

Matrix

Solid

Flaa Result

Sampled DatefTime

09 Aug. 01 16:15

PQl

Received

13 Aug. 01

Units Method #

Volatiles
Solid

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dibromo-3-chloropropane

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroetha.ne

1,2-Dichloroproparie

1,3,5-Trimethylberizene ­

.1,3-Dichlorobenzene­

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

<4900 4900 ug/Kg 8260B

< 4900 4900 uglKg

<4900 4900 ug/Kg

<4900 4900 iJg/Kg

<4900 4900 ug/Kg

<4900 4900 ug/Kg

< 4900 4900 ug/Kg

<4900 4900 ug/Kg

<4900 4900 ug/Kg

< 4900' 4900 ug/Kg

<4900 4900 ug/Kg

< 20000 20000 ug/Kg

<4900 4900 ug/Kg

<4900 4900 ug/Kg

<4900 4900 ug/Kg

<4900 4900 ug/Kg

< 4900 4900 ug/Kg

< 4900 4900 uglKg

<4900 4900 ug/Kg

<4900 4900 ug/Kg

<4900 4900 ug/Kg

<4900 4900 uglKg

<4900 4900 ug/Kg

<4900 4900 ug/Kg

<4900 4900 ug/Kg

<4900 4900 uglKg

<4900 4900 ug/Kg

<4900 4900 ug/Kg



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 45 of 64
Order #: P0108192

Report Date: 09/12101
Client Proi Nam NSA-Midsouth

Client Proi 1 737490.040000

Lab Sample #: P0108192-15

Sample Description Matrix Sampled DateUime Received

PES-INJ2D/080901 Solid 09 Aug. 01 16:15 13 Aug. 01

Analyte(s) FlaQ Result PQL Units Method #

Volatiles

Bromomethane <4900 4900 ug/Kg 8260B
Carbon tetrachloride <4900 4900 ug/Kg

Chlorobenzene < 4900 4900 ug/Kg

Chlorodibromomethane <4900 4900 ug/Kg

Chloroethane <4900 4900 ugll<g

Chloroform <4900 4900 ug/Kg

Chloromethane < 4900 4900 ug/Kg

cis-1,2-Dichloroethene < 4900 4900 ug/Kg

cis-1,3-Dichloropropene <4900 4900 ug/Kg

Dibromomethane <4900 4900 ug/Kg

Dichlorodifluoromethane < 4900 4900 ug/Kg

Ethylbenzene <4900 4900 ug/Kg

Isopropylbenzene < 4900 4900 ug/Kg

m & p-Xylene < 9800 9800 ug/Kg

Methylene Chloride < 4900 4900 ug/Kg

Naphthalene <4900 4900 ug/Kg

n-Butylbenzene <4900 4900 ug/Kg

n-Propylbenzene <4900 4900 ug/Kg

o-Xylene <4900 4900 ug/Kg

p-Isopropyltoluene <4900 4900 ug/Kg

sec-Butylbenzene <4900 4900 ug/Kg

Styrene <4900 4900 ug/Kg

tert-Butylbenzene <4900 4900 ug/Kg

Tetrachloroethene < 4900 4900 ug/Kg

Toluene <4900 4900 ug/Kg

trans-1,2-Dichloroethene <4900 4900 ug/Kg

trans-1,3-Dichloropropene <4900 4900 ug/Kg

Trichloroethene <4900 4900 ug/Kg

Trichlorofluoromethane <4900 4900 ug/Kg



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver. CO 80290

Page: Page 46 of 64
Order #: P0108192

Report Date: 09/12101

Client Proi Nam NSA-Midsouth
Client Proi # 737490.040000

Lab Sample #: P0108192-15

Sample Description

PES-INJ2D/080901

Analyte(s)

Matrix

Solid

Fla~ Result

Sampled DateITime

09 Aug. 01 16:15

PQl

Received

13 Aug. 01

Units Method #

Volatiles

Vinyl Chloride < 4900 4900 ug/Kg 8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 47 of 64
Order#: P0108192

Report Date: 09/12101
Client Proi Nam NSA-Midsouth

Client Proi # 737490.040000

Lab Sample #: P0108192-16

Sample Description

PES-DP4/080901

Analyte(s)

~

Solid

FlaQ Result

Sampled Dateaime

09 Aug. 01 14:00

PQl

Received

13 Aug. 01

Units Method #

Volatiles
Solid

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,204-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dibromo-3-chloropropane

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane ..

1,3,5-Trimethylbenzerie,

1,3-Dichlorobenzene'

1,3-Dichloropropane

1A-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

<4800 4800 ug/Kg 8260B

< 4800 4800 ug/Kg

<4800 4800 ug/Kg

< 4800 4800 ug/Kg

< 4800 4800 ug/Kg

<4800 4800 ug/Kg

< 4800 4800 ug/Kg

<4800 4800 uglKg

<4800 4800 ug/Kg

<4800 4800 ug/Kg

< 4800 4800 ug/Kg

< 19000 19000 ,ug/Kg

<4800 4800 ug/Kg

<4800 4800 uglKg

<4800 4800 ug/Kg

< 4800 4800 ug/Kg

<4800 4800 ug/Kg

< 4800 4800 uglKg

<4800 4800 ug/Kg
.'.- ..
<4800 4800 uglKg

< 4800 4800" ug/Kg

<4800 4800 ug/Kg

<4800 4800 ug/Kg

< 4800 4800 ug/Kg

< 4800 4800 uglKg

< 4800 4800 uglKg

<4800 4800 ug/Kg

<4800 4800 ug/Kg



Client Name: Parsons Engineering Science
Contact Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Page: Page 48 of 64
Order #: P0108192

Report Date: 09/12/01
Client Proi Nam NSA-Midsouth

Client Proi # 737490.040000

.Lab Sample #: P0108192-16

Sample Description Matrix Sampled DatelIime Received

PES-DP4/080901 Solid 09 Aug. 01 14:00 13 Aug. 01

Analyte(s) Flaa Result PQL Units Method #

Volatiles

Bromomethane <4800 4800 ug/Kg 8260B
Carbon tetrachloride <4800 4800 LiglKg'<': ......

Chlorobenzene <4800 4800 ug/Kg
Chlorodibromomethane <4800 4800 ug/Kg
Chloroethane < 4800 4800 ug/Kg
Chloroform <4800 4800 ug/Kg

;

Chloromethane <4800 4800 ug/Kg
cis-1,2-Dichloroethene <4800 4800 ug/Kg
cis-1.3-Dichloropropene <4800 4800 ug/Kg

Dibromomethane <4800 4800 ug/Kg
Dichlorodifluoromethane < 4800 4800 uglKg
Ethylbenzene <4800 4800 ug/Kg
Isopropylbenzene <4800 4800 ug/Kg
m & p-Xylene < 9600 9600 ug/Kg

Methylene Chloride < 4800 4800 ug/Kg

Naphthalene < 4800 4800 ug/Kg

n-Butylbenzene <4800 4800 ug/Kg

n-Propylbenzene <4800 4800 ug/Kg
o-Xylene < 4800 4800 ug/Kg

p-Isopropyltoluene < 4800 4800 uglKg
....

sec-Butylbenzene <4800 4800 ug/Kg
Styrene <4800 4800 ug/Kg
tert-Butylbenzene < 4800 4800 ug/Kg

Tetrachloroethene <4800 4800 uglKg

Toluene < 4800 4800 ug/Kg

trans-1.2-Dichloroethene <4800 4800 ug/Kg

trans-1.3-Dichloropropene <4800 4800 ug/Kg

Trichloroethene < 4800 4800 ug/Kg

Trichlorofluoromethane <4800 4800 ug/Kg



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Page: Page 49 of 64
Order#: P0108192

Report Date: 09/12101
Client Proi Nam NSA-Midsouth

Client Proi # 737490. 040000

lab Sample #: P0108192-16

Sample Description
PES-DP4/080901

Analyte{s)

Matrix

Solid

FlaQ Result

Sampled DatefTime
09 Aug. 01 14:00

PQl

Received
13 Aug. 01

Units Method #

Volatiles

Vinyl Chloride

'.".. "

<4800 4800 ug/Kg 8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 50 of 64
Order #: P0108192

Report Date: 09/12/01
Client Proi Nam NSA-Midsouth

Client Proi # 737490.040000

Lab Sample #: P0108192-17

Sample Description

PES-INJ3D/080901

Analyte(s)

Matrix

Water

FlaQ Result

Sampled DaterTime

09 Aug. 01 18:30

PQl

Received

13 Aug. 01

Units Method #

WetChem
Water

Bromide

Nitrate-nitrite as N
< 2.0

0.080

2.0

0.050

mg/l

mg/L

320.1

353.3

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1 ,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,204-Trichlorobenzene

1,2,4-Trimethylbe.nzene . (i " .

1,2-Dibromo-3-chloropropane ..

1,2-Dibromoethane .

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1A-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

< 5.0 5.0 ug/L 8260B

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L.

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

<20 20 ug/l

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

-<5.0. 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

<5.0 5.0 ug/L

< 5.0 5.0 ug/l

< 5.0 5.0 ug/l

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Page: Page 51 of 64
Order #: P0108192

Report Date: 09/12/01

Client Proi Nam NSA-Midsouth
Client Proi # 737490. 040000

Lab Sample #: P0108192-17

Sample Description Matrix Sampled Daterrime Received

PES-INJ3D/080901 Water 09 Aug. 01 18:30 13 Aug. 01

Analyte(s) FlaQ Result PQL Units Method #

Volatiles

Bromobenzene < 5.0 5.0 ug/L 8260B
Bromochloromethane < 5.0 5.0 ug/L

Bromodichloromethane < 5.0 5.0 ug/L

Bromoform < 5.0 5.0 ug/L

Bromomethane < 5.0 5·0 ug/L

Carbon tetrachloride < 5.0 5.0 ug/L

Chlorobenzene < 5.0 5.0 ug/L

Chlorodibromomethane < 5.0 5.0 ug/L

Chloroethane 12 5.0 ug/L

Chloroform < 5.0 5.0 uglL

Chloromethane < 5.0 5.0 ug/L

cis-1,2-Dichloroethene < 5.0 5.0 ug/L

cis-1,3-Dichloropropene < 5.0 5.0 ug/L

Dibromomethane < 5.0 5.0 ug/L

Dichlorodifluoromethane < 5.0 5.0 ug/L

Ethylbenzene < 5.0 5.0 ug/L

Isopropylbenzene < 5.0 5.0 ugIL

m & p-Xylene < 10 10 ug/L

Methylene Chloride < 5.0 5.0 ug/L

Naphthalene < 5.0 5.0 ug/L

n-Butylbenzene < 5.0 5.0 ug/L

n-Propylbenzene < 5.0 5.0 uglL

o-Xylene < 5.0 5.0 ug/L

p-Isopropyltoluene < 5.0 5.0 uglL

sec-Butylbenzene < 5.0 5.0 ug/L

Styrene < 5.0 5.0 ug/L

tert-Butylbenzene < 5.0 5.0 ug/L

Tetrachloroethene <5.0 5.0 ug/L

Toluene < 5.0 5.0 ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 52 of 64
Order#: P0108192

Report Date: 09/12101
Client Proi Nam NSA-Midsouth

Client Proi # 737490.040000

Lab Sample #: P0108192-17

Sample Description
PES-INJ3D/Oe0901

Analyte(s)

Volatiles

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

Matrix Sampled DatefTime Received
Water 09 Aug. 01 18:30 13 Aug. 01

Flaj:l Result PQL Units Method #

< 5.0 5.0 uglL 8260B

< 5.0 5.0 uglL

< 5.0 5.0 uglL

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

RiskAnalysis
Water

Ethane .

Ethene

Methane

SampleReceiving
Water

Total Organic Carbon

>,':.

3600

3400

·9500

1600

5.0

5.0

0.015

5.0

nglL

ng/L

uglL

mg/L

AM18

AM20GAX

9060



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 53 of 64
Order#: P0108192

Report Date: 09/12101
Client Proi Nam NSA-Midsouth

Client Proi I 737490.040000

Lab Sample #: P0108192-18

Sample Description

PES-INJ3D/080901

Analyte(s)

Matrix

Solid

FlaQ Result

Sampled DatefTime

09 Aug. 01 18:30

PQl

Received

13 Aug. 01

Units Method #

V latiles
Solid

1,1,1,2-Tetrachloroethane .

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dibromo-3-chloropropane

1.2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane·

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

< 5000 5000 ug/K,g .. , ." .. ' 8260B

< 5000 5000 ug/Kg

< 5000 5000 ug/Kg

< 5000 5000 ug/Kg

< 5000 5000 ug/Kg

< 5000 5000 ug/Kg

< 5000 5000 ug/Kg

< 5000 5000 ug/Kg

< 5000 5000 ug/Kg

< 5000 5000 ug/Kg

< 5000 5000 ug/Kg

< 20000 20000 ug/Kg

< 5000 5000 ug/Kg

< 5000 5000 ug/Kg

< 5000 5000 ug/Kg

< 5000 5000 ug/Kg

< 5000 5000 ug/Kg

< 5000 5000 ug/Kg

< 5000 5000 uglKg

·:<:5000 5000 ug/Kg

< 5000 5000 . ug/Kg

< 5000 5000 ug/Kg

<5000 5000 ug/Kg

< 5000 5000 uglKg

< 5000 5000 ug/Kg

< 5000 5000 ug/Kg

< 5000 5000 ug/Kg

< 5000 5000 ug/Kg



Client Name: Parsons Engineering Science
Contact: Bruce Henry

Address: 1700 Broadwav
Suite 900
Denver, CO 80290

Page: Page 54 of 64
Order #: P0108192

Report Date: 09/12/01
Client Proi Nam NSA-Midsouth

Client Proi t 737490. 040000

Lab Sample #: P0108192-18

e·

Sample Description Matrix Sampled DatelTime Received

PES-IN,13D/080901 Solid 09 Aug. 01 18:30 13 Aug. 01

Analyte(s) FlaQ Result PQL Units Method #

Volatiles

Bromomethane < 5000 5000 ug/Kg 8260B
Carbon tetrachloride < 5000 5000 ug/Kg
Chlorobenzene < 5000 5000 ug/Kg

Chlorodibromomethane < 5000 5000 ug/Kg

Chloroethane < 5000 5000 ug/Kg
Chloroform < 5000 5000 ug/Kg

.Chloromethane < 5000 5000 ug/Kg
cis-1,2-Dichloroethene < 5000' 5000 ug/Kg

cis-1,3-Dichloropropene < 5000 5000 ug/Kg

Dibromomethane < 5000 5000 ug/Kg

Dichlorodifluoromethane
..

< 5000: 5000 ug/Kg

Ethylbenzene < 5000 5000 ug/Kg

Isopropylbenzene < 5000 5000 uglKg

m & p-Xylene < 10000 10000 ug/Kg

Methylene Chloride < 5000 5000 ug/Kg

Naphthalene < 5000 5000 uglKg

n-Butylbenzene < 5000 5000 ug/Kg

n-Propylbenzene < 5000 5000 ug/Kg

o-Xylene < 5000 5000 ug/Kg

p-Isopropyltoluene < 5000 5000 ug/Kg

sec-Butylbenzene <5000 5000 ug/Kg

Styrene < 5000 5000 . ug/Kg

tert-Butylbenzene < 5000 5000 ug/Kg

Tetrachloroethene < 5000 5000 ug/Kg

Toluene < 5000 5000 ug/Kg

trans-1,2-Dichloroethene < 5000 5000 ug/Kg

trans-1,3-Dichloropropene < 5000 5000 ug/Kg

Trichloroethene < 5000 5000 ug/Kg

Trichlorofluoromethane < 5000 5000 ug/Kg



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Page: Page 55 of 64
Order #: P0108192

Report Date: 09/12/01
Client Proi Nam NSA-Midsouth

Client Proi I 737490.040000

Lab Sample #: P0108192-18

Sample Description

PES-INJ3D/080901

Ana!yte(s)

Matrix
Solid

FlaQ Result

Sampled Dateffime
09 Aug. 01 18:30

POL

Received

13 Aug. 01

Units Method #

Volatiles

Vinyl Chloride < 5000 5000 ug/Kg 8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Page: Page 56 of 64
Order #: P0108192

Report Date: 09/12/01
Client Proi Nam NSA-Midsouth

Client Proi # 737490.040000

Lab Sample #: P0108192-19

Sample Description

PES-INJ3S/080901

Analyte(s)

Matrix

Solid

FiaQ Result

Sampled DatefIime

09 Aug. 01 18:45

PQl

Received
13 Aug. 01

Units Method #

.Volatiles

Solid

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dibromo-3-chloropropane

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane ..

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2~Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

<4800 4800 . uglKg 8260B

<4800 4800 ug/Kg

< 4800 4800 ug/Kg

<4800 4800 ug/Kg

<4800 4800 uglKg

<4800 4800 uglKg

<4800 4800 ug/Kg

J 1800 4800 ug/Kg

<4800 4800 ug/Kg

J 2000 4800 ug/Kg

<4800 4800 ug/Kg

< 19000 19000 ug/Kg

<4800 4800 ug/Kg

<4800 4800 ug/Kg

<4800 4800 uglKg

<4800 4800 uglKg

<4800 4800 ug/Kg

<4800 4800 ug/Kg

<4800 4800 ug/Kg

-<4800 4800 ug/Kg

<4800 4800 - uglKg

<4800 4800 ug/Kg

<4800 4800 uglKg

<4800 4800 ug/Kg

<4800 4800 ug/Kg

<4800 4800 uglKg

<4800 4800 ug/Kg

<4800 4800 ug/Kg



Client Name: Parsons Engineering Science
Contact Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Page: Page 57 of 64
Order #: P0108192

Report Date: 09/12/01
Client Proi Nam NSA-Midsouth

Client Proi t 737490.040000

Lab Sample #: P0108192-19

Sample Description

PES-INJ3Sf080901

Analyte(s)

Volatiles

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene

Dibromomethane

Dichlorodifluoromethane

Ethylbenzene

Isopropylbenzene

m & p-Xylene

Methylene Chloride

Naphthalene

n-Butylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

, Styrene

tert-Butylbenzene

Tetrachloroethene

Toluene

.trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

M2llix
Solid

Sampled Dateffime Received
09 Aug. 01 18:45 13 Aug. 01

Flall Result pal Units Method #

< 4800 4800 ug/Kg 8260B

< 4800 4800 ug/Kg

<4800 4800 ug/Kg

<4800 4800 . ug/Kg

<4800 4800 ug/Kg

<4800 4800 ug/Kg

<4800 4800 ug/Kg

<4800 4800 ug/Kg

< 4800 4800 ug/Kg

<4800 4800 ug/Kg

<4800 4800 ug/Kg

<4800 4800 ug/Kg

< 4800 4800 ug/Kg

<9600 9600 uglKg

<4800 4800 ug/Kg

<4800 4800 ug/Kg

J 2200 4800 ug/Kg

<4800 4800 uglKg

< 4800 4800 uglKg

J 1200 4800 ug/Kg

J 1200 4800 ug/Kg

<4800 4800 ug/Kg

<4800 4800 uglKg

<4800 4800 uglKg

<4800 4800 ug/Kg

<4800 4800 ug/Kg

<4800 4800 ug/Kg

<4800 4800 ug/Kg

<4800 4800 ug/Kg



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 58 of 64
Order#: P0108192

Report Date: 09/12/01
Client Proi Nam NSA-Midsouth

Client Proi 1 737490.040000

lab Sample #: P0108192-19

Sample Description
PES-INJ3S/080901

Analyte(s)

Matrix

Solid

FlaQ Res~lt

Sampled DateITime
09 Aug. 01 18:45

pal

Received
13 Aug. 01

Units Method #

V latiles .

Vinyl Chloride < 4800 4800 ug/Kg. 8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Page: Page 59 of 64
Order #: P0108192

Report Date: 09/12/01

Client Proi Nam NSA-Midsouth
Client Proi 1 737490.040000

Lab Sample #: P0108192-20

Sample Description

TANK-IDW/081 001

Analyte(s)

Matrix
Water

Flaa Result

Sampled DatelTime

10 Aug. 01 8:30

PQL

Received

13 Aug. 01

Units Method #

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2A-Trichlorobenzene

1,2A-Trimethylbenzene

1,2-Dibromo-3-chloropropane

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethare

1.2-Dichloropropi,ule·

1,3,5-Trimethylbenzene'

1,3-Dichlorobenzene

1,3-Dichloropropane

1A-Dichlorobenzene

2.2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

J

J

< 5.0 5.0 ug/L 8260B

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

4.0 5.0 ug/L

10 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

.. <5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 20 20 uglL

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

<5.0 5.0 ug/L

< 5.0 5.0 ug/l

< 5.0 5.0 ug/L

<5.0' 5.0 ug/l

< 5.0 5.0 ug/L

< 5.0 5.0 uglL

< 5.0 5.0 ug/l

1.8 5.0 ug/l

< 5.0 5.0 ug/L

<5.0 5.0 ug/L

< 5.0 5.0 uglL

< 5.0 5.0 ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Page: Page 60 of 64
Order #: P0108192

Report Date: 09/12101
Client Proi Nam NSA-Midsouth

Client Proi 1 737490.040000

Lab Sample #: P0108192-20

Sample Descdption
TANK-IDW/081 001

Analyte{s)

Volatiles

Bromomethane

Carbon tetrachlodde

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene

Dibromomethane

Dichlorodifluoromethane

Ethylbenzene

Isopropylbenzene

m & p-Xylene

Methylene Chlodde

Naphthalene ....
n-Butylbenzene

n-Propylbenzene

. o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Tdchloroethene

Tdchlorofluoromethane

Matdx
Water

Sampled DatelTime Received
10 Aug. 01 8:30 13 Aug. 01

FlaQ Result PQl Units Method #

J 2.8 5.0 ug/L 8260B

J 2.9 5.0 ug/L ; .....

< 5.0 5.0 uglL

< 5.0 5.0 . ug/L

< 5.0 5.0 ugIL

9.0 5.0 ug/L

< 5.0 5~0 ug/L

J 1.7 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 10 10 ug/L

<5.0 5.0 ug/L

< 5.0 5.0 ug/L

<5.0 5.0 uglL

< 5.0 5.0 uglL

<5.0 5.0 ugIL

< 5.0 5.0 uglL
<5.0 - 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 uglL

< 5.0 5.0 uglL

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

55 5.0 ug/L

< 5.0 5.0 uglL
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. Parson's Engineering Science

, Project Number: 737490.04000

.. 'NSAMidsouth Site .

Parson's. Contad: Mr. Bruce Henry

Microsee ontact:Becky.Hans
. February'28~ 2002·.:· .

220 William Pitt Way, Pittsburgh, PA 15238 • Phone (412) 826-5245, Fax (412) 826~3433



CASE NARRATIVE .

Parson's Engineeririg Science
NSA Midsouth Site

.Project ft.: 737490.04000.

The follqwingwere samples analyZed by Microseeps, Inc.

P~rson's Identification Number
PES-MW8DO12902
PES-MW8S012902
'PES-MW7S012902
PES-MW7DOI2902
PES-MWISOI2902
PES-MWIDOI2902

. PES-MWIMSOI2902
·PES-MWIMSD012902
.007GL15LFOI2902.
TRIP BLANK
007GL15UF0129Q2 g~

.RINSEATE&t~OO~j
PES-MW~Sofi90i;$;~'"co, . ~i'. 'l;d~. ~~.;.

PES..:Mw6D012.902 'if,r:/;

. ,;CP'ESSMw5D0I30bi

.~;~;~,.~it~i~E~'~~g~2 .
.", ~.'';t~~'TANK WATER 013002 .

.' fpES-MW4D013002
TRIP BLANK 013002
PES,-MW4S013002
PES-MW3S013002
PES-DUP2013002
PES-MW3DO13002

'. PES-MW3D MS .
. PES-MW3D MSD .' .
PES-Mw2DO13002

.PES-INJ2D013102
'PES-INJ4S013102
PES-INJ4S013102 DUP
PES-INJ4S0131 02

Lab ID number
P0201433-01·

'P0201433-02 .
P020 1433~03
P020 1.433·~04

P0201433~05
. ~·.>:~..::pb20 143"3'-06 :.. '

':'.',1:, P02014t3~07·.'

. .~'?P020 f43j~08
~'p020i433-09

':"P0201433-'10
··t~~,,..,.,,,<1i P020 1433~ l.l

P0201447-01
P0201447-02
P0201447,-03
P0201447-04

· P0201447-05
P0201447-06 .

. . '. P0201447-07
..P0201447-08
P0201447-09
P0201447-1O
P0201447-11
P020'1447-12

· P0201447-13
• P0201447-14

. : P0201447-15
. P0201447-16
.' P0202020-0 I .
·P0202020-02

. P0202020-03
·P0202020-05 .

...



'. .
PES-INJ2DO13102
PES-INJ2S0131 02
PES~INJ2S013102

TRIP BLANK
PES-MW2S0131 02

All samples were found to be intact.

. P0202020-06'
P0202020-07

.P0202020-08
P0202020-09
P0202020-:-IO

Dissolved Light Hydrocarbons:

No anomalies were found during the analysis of dis~olved light hydrocarbons ~d TIC.

Compliance Data:

No anomalies were found during the follOWIng analyses: Bronude, Color, Chloride,
Nitrate, Nitrite, and Total Organic Carbon.

~.' ;.,,,,: .. ·;;~;~~~(;~;2/,,·.~·.~~~:~:· .)~:~,.~' '~~'. .
Samples that were sent in for volatile aflalysis~have~been.rreportedoffofmultiple' " ', .

. dilutions. In many cases data Was rep6rted fro~ a l~w<fevel, a medium level and a high '..
. level analysis. If any analyt~Jell ~~twee~the~¢"threedilutions, the result would be.

reported as an estim~ted!~on2(futriftiQI! Wiff{¥~'J" flag. ", '... . .
~" .,-: ·~1i~~. -"':;(:W;-::"



MICROSEEPS ::;:::
; ; ~ ; : : ; : ; : ; : ; ; ; ; ; ; ; ; ; ; ; ; ; ;; ;;;;;;;;;;;:;: '~6;••:••
::::::::::::::::::::::::::: :::::::::;:::~~~.;;;;;;-;-::::-::::---::;::- -:::::-::::::;.

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Denver, CO 80290

Page:
Order#:

Report Date:
Client Proj Na

Client Proj

Page 1 of 31
P0201433
02127/02

NSA-Midsouth
737490.040000

Lab Sample # Client Sample 10
. P0201433-01 PES-MW8D 012902
P0201433-02 PE~8S 012902
P0201433-03 PES-MW7S 012902
P0201433-04 PES-MW7D 012902
P0201433-05 PES-MW1S 012902
P0201433-06 PES-MW1D 012902
P0201433-07 PES-MW 1MS 012902
P0201433-08 PES-MW 1MSD 012902
P0201433-09007GL15LF 012902
P0201433-10 TRIP BLANK
P0201433-11 007GL15UF012902

Sample Identification

Approved By; -t'<RLll\(6Jw~r')
NOTES: The VOCs were reported with J values to 1 uglL, results reported to 5 iJg/L had no reportable concentration.
MS/MSD recoveries were slightly elevated and were reanalyzed with the same results.

220 William Pitt Way. Pittsburgh. PA 15238 • Phone (412) 826-5245. Fax (412) 826-3433



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 2 of 31
Order #: P0201433

Report Date: 02/27/02
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0201433-01

Sample Description
PES-MW8D 012902

M.ill!:ix
Water

Sampled Dateaime

29 Jan. 02 10:30

Received

30 Jan. 02

< 5.0 5.0 uglL 8260B

<.5.0 5,0,' ug/L.. ;~,

< 5.0 5.0 ugiL

< 5.0 5.0 ug/L

/ ..6.1 5.0 ug/L

37' 5.0 ug/L
.;.. < 5.0 5.0 ug/L

< 5.0 5.0 ugIL

< 5.0 5.0 ug/L

< 5.0 5.0 ugIL

< 5.0 5.0 uglL

<20 20 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 uglL

< 5.0 5.0 uglL

< 5.0 5.0 ug/L

< 5.0 5.0 ugiL

< 5.0 5.0 ug/L
< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 uglL

< 5.0 5.0 ug/L

< 5.0 5.0 uglL

< 5.0 5.0 ug/L

Analyte(s)

WetChem
Water

Bromide

Nitrate-nitrite as N

Total Organic Carbon

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene
1,2,3-Trichloropropane ~';

1,2,4-Trichlorobenzene '.

1,2,4-TrimethYlb~·~iEme.;
1,2-Dibromo-3-chlb~?prbp,arie
1,2-Dibromoethane ;:;

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

Of-:

J

Flag Result

< 2.0

5.6

2.4

PQL

2.0

0.050

5.0

Units Method #

320.1

353.3

9060



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 3 of 31
Order #: P0201433

Report Date: 02127102
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0201433-01

Sample Description

PES-MW8D 012902

Matrix

Water

Sampled DatefTime

29 Jan. 02 10:30

Received

30 Jan. 02

Analyte(s)

Volatiles

Flag Result PQl Units Method #

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene

Dibromochloromethane'

Dibromomethane

Dichlorodifluoromethane,,~'" '
..../;:\

Ethylbenzene " ..

~O:rp0!,:yl~eenn:en~~~~t,~> '~, ''i:~~\ '
.' .;: ~:;7'

Methylene Chloride~, ,,:;:,
Naphthalene':'" .

n-Butylbenzene

n-Propylbenzene

o-Xylene

p~lsopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

",
r ;-.<~.

.. ,:j';',
,..0-'

< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
130
< 5.0
< 5.0

,A·20
;,y < 5'.0\'

'. !~":..

4.0
+;.~,§.() {}

',' < 5.0
< 5.0
< 5.0
< 5.0
< 5.0
<10

< 5.0
< 5.0
< 5.0
<5.0 "

< 5.0
< 5.0
< 5.0
< 5.0

< 5.0
< 5.0
< 5.0
< 5.0

< 5.0

:... '

5.0
5.0
5.0
5.0
5.0

<:;/'5,:0'"
5:0

, ,'5.0

5;0
";'"

;'; 5.0

5.0
5.0
5.0
5.0
5.0
5.0
5.0
10

5.0
5.0
5.0
5.0
5.0

5.0

5.0

5.0
5.0

5.0

5.0

5.0
5.0

ug/L;,'"
ug/L "

udJL
,i:ig/L
;.lJg/L
':ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/l

ug/L
ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 4 of 31
Order #: P0201433

Report Date: 02/27102

Client Proj Name: NSA-Midsouth
Client Proj #: 737490.040000

Lab Sample #: P0201433-01

Sample Description

PES-MW8D 012902

Matrix

Water

Sampled Datemme

29 Jan. 02 10:30

Received

30 Jan. 02

Analyte(s) Flag Result PQl Units Method #

Volatiles

Trichloroethene

Trichlorofluoromethane
Vinyl Chloride

RiskAnalysis
Water

Ethane
Ethene
Methane

980
< 5.0
< 5.0

38

83
7.6

50
5.0

5.0
".~...'.

"Oo'; 5:0

5.0
'0.015

uglL
"ugl.L "'"";:.' ·'·'C·,;;"k:,;

ug/L

nglL
nglL
uglL

8260B

AM18

AM20GAX



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 5 of 31
Order #: P0201433

Report Date: 02/27/02
Client Proj Name: NSA-Midsouth

Client Proj #: 737490. 040000

Lab Sample #: P0201433-02

Sample Description

PES-MW8S 012902

Analyte(s)

M21rix
Water

Flag Result

Sampled DateUime

29 Jan. 02 11 :30

PQL

Received

30 Jan. 02

Units Method #

WetChem
Water

Bromide

Nitrate-nitrite as N

Total Organic Carbon

< 2.0

0.15

J 2.3
, '

2.0

0.050

5.0

1',
~.P , ..~\ .';::

i.'

,,,";~:!.~'''~~1t\t;Z!%ffff;f{t;:~
.• • . .: ;.... ! ~~.

\('!;fTlg/L

320.1

353.3

9060

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroeth~me

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane ';: "

1,2A-Trichlorobenzene ;'
1,2A-TrimethYlb~'~tene' \, , ,
1,2-Dibromo-3-chI6~op(d~pan'~ ,
1,2-Dibromoethane}r,:

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1A-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

.- -'

< 5.0

< 5.0
"'~ 5:0,7:,

< 5.0"';

.26
'72'
< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 20
< 5.0

< 5.0
<'5.0 '

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

',,:.: ..

..... :<.

5:0

5.0
"S'.O
5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0
20

5.0

5.0

5.0

5.0
5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L
ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 6 of 31
Order #: P0201433

Report Date: 02/27102
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0201433-02

Sample Description

PES-MW8S 012902

Matrix

Water

Sampled Daterrime

29 Jan. 02 11 :30

Received

30 Jan. 02

Analyte(s} Flag Result PQL Units Method #

Volatiles

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chloroethane

Chloroform

Chloromethane
cis-1,2-Dichtoroethene

cis-1,3-Dichloropropene

Dibromochloromethane

Dibromomethane

Dichlorodifluoromethane,; ,

Ethylbenzene ~;"i~~>-

Isopropylbenzene';>. ~,':;;,

& X I ": '<,"P .; ;: '~~~:,:.~~:
m p- yene'i, .<'1~}~h ,;~;'

Methylene Chloride\." ""
Naphthalene
n-Butylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

J '.

< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
14

< 5.0
< 5.0

. 15

". ~.~.6:;j¥"i "f'" ,;

. oe::~.O:'

< 5.0
<'5.0
< 5.0
< 5.0
< 5.0
<10

< 5.0
< 5.0

- "<5.0·
< 5.0

< 5.0
< 5.0

< 5.0
< 5.0
< 5.0

< 5:0

< 5.0
< 5.0

< 5.0

5.0
5.0
5.0
5.0
5.0
5.0

?r9
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
10

5.0
5.0
5.0
5.0.
5.0
5.0
5.0

5.0

5.0
5.0
5.0

5.0
5.0

.";.'

ug/L
:uglL .,.: ;;.:,..:,!"-,.

;~ uQiL

\;h~~~~
'ug/l

ug/l

ug/l

ug/l

ug/l
ug/l

ug/l
ugll
ug/L

ug/L

ug/l

uglL

ug/l

ug/L

ug/L

ug/l
ug/L
ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

8260B



Client Name: .Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 7 of 31
Order#: P0201433

Report Date: 02/27/02
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0201433-Q2

Sample Description

PES-MW8S 012902

Matrix

Water

. Sampled DateITime

29 Jan. 02 11 :30
Received

30 Jan. 02

Analyte(s} Flag Result POL Units Method #

Volatiles

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

220
< 5.0

< 5.0

5.0

5.0

5.0
.....:.-

ug/L

..,.,J :~ug{~

J.'~::.. ug/L
,,,:._~. ",'

8260B

RiskAnalysis
Water

Ethane

Ethene
Methane

': "~",

80 5~O nglL AM18.. ,r~'Z' .

260 5.0 ng/L

84. 0,015 ug/L AM20GAX



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 8 of 31
Order #: P0201433

Report Date: 02/27/02
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0201433-03

Sample Description

PES-MW7S 012902

Matrix

Water

Sampled DatelTime

29 Jan. 02 12:15

Received

30 Jan. 02

Analyte(s) Flag Result PQL Units Method #

WetChem
Water

Bromide

Nitrate-nitrite as N

Total Organic Carbon J

<2.0

0.060

3.1

2.0

0.050

5.0

.' mg!L ~~'{":;:"i:f;r.:.~~r;,
. /. mg/L .:

,.;mg/L

320.1

353.3

9060

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,i-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene
><

1,2,3-Trichloropropane:.

1,2,4-Trichlor~R.~~~gne'~·\~\,
1,2A-Trimethylbenzeme: r

; •

1,2-Dibromo-3-chI6rpp'topan'e

1,2-Dibromoethane$>'

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane
1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1A-Dichlorobenzene

2,2-Dichioropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

. ;~."

J

. ",:;./.
< 5.0 5.0 ug/L 8260B

< 5.0 5.0· ug/L
.. , .~: I:, .• ..

-',<

5.0<5:0:·. ug/L
< 5.0'\i} 5.0 ug/L

..,~}O 5.0 ug/L

170 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 uglL

< 5.0 5.0 ug/L

<20 20 ug/L

< 5.0 5.0 ug/L

<.5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 uglL

< 5.0 5.0 ug/L

< 5.0 5.0 . ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

1,2 5.0 uglL



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 9 of 31
Order #: P0201433

Report Date: 02/27102

Client Proj Name: NSA-Midsouth
Client Proj #: 737490.040000

Lab Sample #: P0201433-03

Sample Description

PES-MW7S 012902

Matrix

Water

Sampled DatelTime

29 Jan. 02 12:15
Received

30 Jan. 02

Analyte(s) Flag Result PQl Units Method #

Volatiles

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromofonn

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chloroethane

Chloroform

Chloromethane

cis-1.2-Dichloroethene

cis-1,3-Dichloropropene

Dibromochloromethane

Dibromomethane

Dichlorodinuoromethane "

Ethylbenzene

Isopropylbenzeri~:;&':

m & p-Xylene

Methylene Chloride . .
Naphthalene
n-Butylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

Toluene

trans-1.2-Dichloroethene

trans-1,3-Dichloropropene

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

13

< 5.0
< 5.0

16

< 5.0:'

22 ""
',< 5.0

'c < 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 10
< 5.0
< 5.0

'0 ~,5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

5.0

5.0

5.0
5.0

5.0
.:(.c ')"'~~6;' '.
,. "\})~O:

5.0

$:0
5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

10

5.0
5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

ug/L
"(ig/L ':··,i:,;;'J'B';::·'·,")

uglL

ug/L
"8 IL."",g
. uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L
ug/L
ug/L'

ug/L

ug/L

ug/L
ug/L

ug/L

ug/L
ug/L
ug/L
ug/L

ug/L

ug/L

8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 10 of 31
Order #: P0201433

Report Date: 02/27/02
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0201433-03

Sample Description

PES-MW7S 012902

Analyte(s)

Matrix,

Water

Flag Result

Sampled DatelTime

29 Jan. 02 12:15

paL

Received

30 Jan. 02

Units Method #

Volatiles

Trichloroethene
Trichlorofluoromethane
Vinyl Chloride

220
< 5.0
< 5.0

50
5.0

5.0

. "'4

ug/L 8260B
_<,"ug(L '<~%:~ji%ft>~;\'ic,

"'i ug/L

RiskAnalysis
Water

Ethane
Ethene

Methane

TIC

. " .~

120

720
71

950

-,' '" 5.0

"5.6
0.015

4.0
.....

nglL
nglL

ug/L
mg/l CaC03

AM18

AM20GAX



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 11 of 31
Order #: P0201433

Report Date: 02/27/02
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0201433-04

Sample Description

PES-MW7D 012902,

Matrix

Water

Sampled Date[fjme

29 Jan. 02 13:00

Received

30 Jan. 02

Analyte(s) Flag Result PQL Units Method #

WetChem
Water

Bromide

Nitrate-nitrite as N

Total Organic Carbon J

< 2.0

2.4

1.9

2.0

0.050

5.0

320.1

353.3

9060

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichloro~enz.ene:'
1,2,4-Trimethylbenzene f ··i~)'.:.

1,2-Dib~omo-3-chlorop;~6:parie'
.1,2-Dibromoethane .•

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane
1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

"'''"',':.. .,
;\

,;.;' ..

< 5.0 5~O ug/L 8260B
< 5.0 5.0 ug/L

< 5.0 .. .' '5.0 ug/L
.. ..

.. < 5.0 .,.: 5.0 ug/L
'6.9 5.0 ug/L

53 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L
< 20 20 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L
< 5.0 5.0 ug/L
< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 12 of 31
Order #: P0201433

Report Date: 02127/02
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0201433-04

Sample Description Matrix Sampled DatefTime Received

PES-MW7D 012902 Water 29 Jan. 02 13:00 30 Jan. 02

Analyte(s) Flag Result PQL Units Method #

Volatiles

Bromobenzene < 5.0 5.0 ug/L 8260B
Bromochloromethane < 5.0 5.0 <i.fg(~

Bromodichloromethane
.:.~~<

< 5.0 5.0 u~/L

Bromoform < 5.0 5.0 ·:ug/L
Bromomethane < 5.0 5.0

,.
'i,jglL

Carbon tetrachloride .",ga; i;':}. t'.,,~:r~

270 ::':, 'ug/L
Chlorobenzene < 5.0 5.0 ug/L
Chloroethane < 5.0 '>5.0 ug/L
Chloroform 150, }:O' ug/L
Chloromethane < 5:'0' 5.0 ug/L
cis-1,2-Dichloroethene J 5.0 5.0 ug/L
cis-1,3-Dichloropropene ':<~5.0', 5.0 ug/L
Dibromochloromethane < 5.0 5.0 uglL

Dibromomethane < 5.0 5.0 ug/L
Dichlorodifluoromethane.: .. < 5.0 5.0 ug/L
Ethylbenzene < 5.0 5.0 ug/L
Isopropylbenzene

.. < 5.0 5.0 ug/L
,'.

m & p-Xylene < 10 10 ug/L
Methylene Chloride" < 5.0 5.0 ug/L
Naphthalene < 5.0 5.0 ug/L

n-Butylbenzene '- <5.0· 5.0 ug/L'
n-Propylbenzene < 5.0 5.0 uglL

o-Xylene < 5.0 5.0 ug/L
p-Isopropyltoluene < 5.0 5.0 ug/L
sec-Butylbenzene < 5.0 5.0 uglL

Styrene ,< 5.0 5.0 ug/L
tert-Butylbenzene < 5.0 5.0 ug/L
Tetrachloroethene < 5.0 5.0 ug/L
Toluene < 5.0 5.0 uglL

trans-1,2-Dichloroethene < 5.0 5.0 uglL

trans-1,3-Dichloropropene < 5,0 5.0 ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 13 of 31
Order #: P0201433

Report Date: 02/27/02

Client Proj Name: NSA-Midsouth
Client Proj #: 737490.040000

Lab Sample #: P0201433-04

Sample Description

PES-MW7D 012902

Matrix

Water

Sampled DatelTime

29 Jan. 02 13:00
Received

30 Jan. 02

Analyte(s) .Flag Result pal Units Method #

Volatiles

Trichloroethene
Trichlorofluoromethane
Vinyl Chloride

1300
< 5.0
< 5.0

50
5.0

5.0

ug/L·
•.' ugfJ- ·'~,,\;r;.-.>;:~",;i::;;.

ugZL

8260B

RiskAnalysis
Water

Ethane
Ethene
Methane

270
130
7.9

5.0

5.0
0.015

nglL
nglL

ug/L

AM18

AM20GAX



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 14 of 31
Order #: P0201433

Report Date: 02127/02

Client Proj Name: NSA-Midsouth
Client Proj #: 737490.040000

lab Sample #: P0201433-05

Sample Description

PES-MW1S 012902

Matrix
Water

Sampled DatelTime

29 Jan. 02 9:30
Received

30 Jan. 02

Analyte(s) Flag Result pal Units Method #

WetChem
Water

Bromide

Nitrate-nitrite as N

Total Organic Carbon

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene '

1,2,4-Trimethyib~rizene
1,2-Dibromo-3-chldropr6panK

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

< 2.0

J 0.050

J 2.7

< 5.0
< 5.0
< 5.0,.

< 5.0

42
27

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 20

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

2.0

0.050

5.0 ,':

5.0·
5;0'

5:0
5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

20

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

":, ::' m~'.t;; \~;'&FJ~Q'
. ,:,c mg/L ''J, ,fl

;~?~'~9/Li;,;1';' ,,",,1-'

ug/L
ug/L

ug/L

ug/L

ug/L

ug/L
ug/L

uglL

ug/L

ug/L

ug/L
ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L
uglL

ug/L

ug/L

ug/L

320.1

353.3

9060

8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 15 of 31
Order #: P0201433

Report Date: 02127/02
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0201433-05

Sample Description

PES-MW1S 012902

Analyte(s)

Volatiles

Bromobenzene
Bromochloromethane

Bromodichloromethane
Bromoform

Bromomethane
Carbon tetrachloride
Chlorobenzene
Chloroethane

Chloroform

Chloromethane

cis-1.2-Dichloroethene
cis-1,3-Dichloropropene

Dibromochloromethane
Dibromomethane

Dichlorodifluoromethane" '
Ethylbenzene '~'" . "

Isopropylbenzene' ;,

m & p-Xylene
Methylene Chloride"

Naphthalene
n-Butylbenzene

n-Propylbenzene

o~Xylene

p-Isopropyltoluene
sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

Toluene
trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Matrix

Water

Sampled Datemme Received
29 Jan. 02 9:30 30 Jan. 02

Flag Result PQL Units Method #

< 5.0 5.0 ug/L, 8260B
< 5.0 5.0 ug/L ' .

..::,:.
< 5.0 5.0 ugJL

< 5.0 5.0 ' ug/L .. ,'

< 5.0 5.0 ug/L
] 2.3 5.0, ug/L

< 5.0 5.0 ug/L
< 5.0 5.0 ug/L

,10 : 5:0' ug/L
< 5.0':

/",

5.0 ug/L

40 5.0 ug/L
'<5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 uglL

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

<10 10 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/l

- ,<;5.0, 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L
< 5.0 5.0 ug/L
< 5.0 5.0 ug/L
< 5.0 5.0 ug/l

< 5.0 5.0 ug/l

< 5.0 5.0 ug/l

< 5.0 5.0 ug/L

44 5.0 ug/L

< 5.0 5.0 ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 16 of 31
Order #: P0201433

Report Date: 02/27/02
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0201433-05

Sample Description

PES-MW1S 012902

Matrix

Water
Sampled Dateffime

29 Jan. 02 9:30
Received

30 Jan. 02

Analyte(s) Flag Result PQl Units Method #

Volatiles

Trichloroethene
Trichlorofluoromethane

Vinyl Chloride

100
< 5.0

< 5.0

5.0

5.0

5.0

ug/L'
,u~{L ··';;<·:;::~~~~;~[i~i':.

uglL

8260B

RiskAnalysis
Water

Ethane
Ethene
Methane

1900
1200

460

5.0
5.0
0.015

ng/L
ng/L
ug/L

AM18

AM20GAX



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 17 of 31
Order#: P0201433

Report Date: 02127102
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0201433-06

Sample Description Matrix Sampled DatelTime Received
PES-MW1D 012902 Water 29 Jan. 02 8:30 30 Jan. 02

Analyte(s) Flag Result PQL Units Method #

WetChem
Water .,-

Bromide < 2.0 2.0 mg/L , 320.1
Nitrate-nitrite as N 0.13 0.050 mg/L 353.3
Total Organic Carbon J 1.8 5.0 "':fi;g/L ~i. ','

9060

Volatiles
Water

'.

'\:;d~o:1,1,1,2-Tetrachloroethane < 5.0 ug/L 8260B
1,1 ,1-Trichloroethane < 5.0 5,.0 ug/L
1,1,2,2-Tetrachloroethane ",< 5.0 5.0 ug/L
1,1,2-Trichloroethane ",\ < 5.0<' 5.0 ugl.L

~> ".

1,1-Dichloroethane ',:~:;5:,~ , 5.0 ug/L
1,1-Dichloroethene ;< 5.0 5.0 ug/L
1,1-Dichloropropene < 5.0 5.0 ug/L
1,2,3-Trichlorobenzene < 5.0 5.0 ug/L
1,2,3-Trichloropropane < 5.0 5.0 uglL
1,2,4-Trichlorobenzene '., < 5.0 5.0 ug/L
1,2,4-Trimethylb~~~en~i <5.0 5.0 ug/L
1,2-Dibromo-3-chlo~opr6~ane < 20 20 ug/L
1,2-Dibromoethane ;;Zit" . < 5.0 5.0 ug/L
1,2-Dichlorobenzene < 5.0 5.0 ug/L
1,2-Dichloroethane <'5.0 5.0 ug/L
1,2-Dichloropropane < 5.0 5.0 ug/L
1;3,5-Trimethylbenzene < 5.0 5.0 ug/L
1,3-Dichlorobenzene < 5.0 5.0 ug/L
1,3-Dichloropropane < 5.0 5.0 ug/L
1,4-Dichlorobenzene < 5.0 5.0 ug/L
2,2-Dichloropropane < 5.0 5.0 ug/L
2-Chlorotoluene < 5.0 5.0 ug/L
4-Chlorotoluene < 5.0 5.0 ug/L
Benzene < 5.0 5.0 ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 18 of 31
Order #: P0201433

Report Date: 02127102
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0201433-06

Sample Description Matrix Sampled DatefTime Received

PES-MW1D 012902 Water 29 Jan. 02 8:30 30 Jan. 02

Analyte(s) Flag Result POL Units Method #

Volatiles

Bromobenzene < 5.0 5.0 ug/L 8260B
Bromochloromethane < 5.0 5.0 ug/L (

Bromodichloromethane < 5.0 5.0 ".-:. ug/L
Bromoform < 5.0 5.0 'ug/L
Bromomethane < 5.0 5.0 ug/L
Carbon tetrachloride < 5.0 5.0 ug/L
Chlorobenzene < 5.0 5,0 ug/L........ .......... :.,

Chloroethane < 5.0 5.0 ug/L
, Chloroform < 5.0 5.0 ug/L

Chloromethane < 5.0'1, 5.0 ug/L
-',.

cis-1.2-Dichloroethene ,;0: < 5.0 "," 5.0 ug/L
cis-1.3-Dichloropropene '< 5.0 5.0 ug/L
Dibromochloromethane " .... < 5.0 5.0 ug/L

Dibromomethane
"

ug/L'." < 5.0 5.0
Dichlorodifluoromethane ' < 5.0 5.0 ug/L

Ethylbenzene < 5.0 5.0 ug/L

Isopropylbenzerie~~o:",. < 5.0 5.0 ug/L
m & p-Xylene' o,:"C:.; <10 10 ug/L

Methylene Chloride\ < 5.0 5.0 ug/L
Naphthalene i;,:;r' < 5.0 5.0 ug/L

n-Butylbenzene - <5.0, 5.0 ug/L
n-Propylbenzene < 5.0 5.0 ug/L

o-Xylene < 5.0 5.0 ug/L

p-Isopropyltoluene < 5.0 5.0 ug/L

sec-Butylbenzene < 5.0 5.0 uglL

Styrene < 5.0 5.0 uglL

tert-Butylbenzene < 5.0 5.0 ug/L

Tetrachloroethene < 5.0 5.0 ug/L

Toluene < 5.0 5.0 ug/L

trans-1,2-Dichloroethene < 5.0 5.0 ug/L

trans-1,3-Dichloropropene < 5.0 5.0 ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 19 of 31
Order #: P0201433

Report Date: 02/27/02
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0201433-06

Sample pescription
PES-MW1D 012902

Analyte(s)

Matrix

Water

Flag Result

Sampled Dateaime

29 Jan. 02 8:30

PQl

Received

30 Jan. 02

Units Method #

Volatiles

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

< 5.0

< 5.0

< 5.0

5.0

5.0

5.0

ug/L'
.' •ug/L '~'~;;::;'~f/f:":~"{,

ug/L

8260B

RiskAnalysis
Water

Ethane

Ethene
Methane

'.'.:.,;:

15
< 5.0

2.2

_ 5.0

--;5:'6-
0.015

nglL

ng/L
ug/L

AM18

AM20GAX



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 20 of 31
Order #: P0201433

Report Date: 02/27/02
Client Proj Name: NSA-Midsouth

Client Proj #: 737490. 040000

Lab Sample #: P0201433-07

Sample Description

PES-MW 1MS 012902

Analyte(s)

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dibromo-3-chloropropane

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloroprop.~lJe,

1,3,5-TrimethylbJ~i~rle:':
1,3-Dichlorobenzene
1,3-Dichloropropane"'" '

1,4-Dichlorobenzene
2,2-Dichloropropane

2"Chlorotoluene
4-Chlorotoluene

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Matrix

Water

Sampled Daterrime Received

29 Jan. 02 9:30 30 Jan. 02

Flag Result pal Units Method #

< 5.0 5.0 "ug/L {!:-,";'';'~~:f~~t, 8260B

< 5.0 5.0 ug/L
;'r

f'.~'

....

< 5.0 5.0 lig/L

< 5.0 5.0
..
lJg/L

45 "~{O' ug/L

130 5;0, ug/L

< 5.0 "5.0 ug/L
"

ug/L< 5.0 5.0

< 5.0":',' 5.0 ug/L
,.c;.

j:'
ug/L.' < 5.0 .•... 5.0

<5.0 5.0 ug/L

<20 20 ug/L
",,".

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/l

< 5.0 5.0 ug/l

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5,0 ug!l
< 5.0 5.0 ug/L

69 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

J 2.2 5.0 ug/l



Client Name: Parsons Engineering Science
Contact Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 21 of 31
Order #: P0201433

Report Date: 02127/02
Client Proj Name: NSA-Midsouth

Client Proj #: 737490. 040000

Lab Sample #: P0201433-07

Sample Description

PES-MW 1MS 012902

Matrix
Water

Sampled Daterrime

29 Jan. 02 9:30
Received

30 Jan. 02

Analyte(s) Flag Result PQL Units Method #

Volatiles

Chlorobenzene
Chloroethane
Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene

Dibromochloromethane
Dibromomethane

Dichlorodifluoromethane
Ethylbenzene

Isopropylbenzene
m & p-Xylene

Methylene Chloride

Naphthalene

n-Butylbenzene

n-Propylbenzene

o-Xylene ":~:~';("'"
p-Isopropyltoluene. ....

sec-Butylbenzene
Styrene
tert-Butylbenzene
Tetrachloroethene
Toluene

trans-1,2-Dichloroethene

trans-1 ,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

.-:'.

:"

62
< 5.0
12
< 5.0
43

< 5.0
< 5.0
< 5.0
< 5.0
<.5.0,;
< 5.0"~:

<10
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0

_<::.5.0
< 5.0
64

51
< 5.0
190

< 5.0
< 5.0

5.0
5.0
5.0
5.0
5.0
'5:0'
5.0......

')'.9.0
5.0
5.0
5.0
10

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

•.. /,:,
ug/L

.- ';"u~L ·t~&'~:~Y~';2:~?.

• :". U "IL
'.' 9

f'Ug/L
\ig/L
'ug/L

ug/L

ug/L
ug/L

ug/L
ug/L
ug/L

ug/L

ug/L

ug/L
ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L

uglL

ug/L

ug/L

ug/L

8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 22 of 31
Order #: P0201433

Report Date: 02127102
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample#: P0201433-08

Sample Description

PES-MW 1MSD 012902

Matrix

Water

Sampled DatelTime

29 Jan. 02 9:30

Received

30 Jan. 02

Analyte(s)

Volatiles
Water

Flag Result PQL Units Method #

1,1,1,2-Tetrachloroethane < 5.0 5.0 .'ug/L 8260B
T:\..

1,1,1-Trichloroethane < 5.0 5.0 uQ/l
1,1,2,2-Tetrachloroethane < 5.0 5.0 .. ,ug/L
1,1,2-Trichloroethane < 5.0 5.0 ··~g/L

1,1-Dichloroethane 43 5.lY ug/L
1,1-Dichloroethene 120 __ 5~0 ',".:.

,. ug/L
1,1-Dichloropropene < 5.0 -. -- 5.0 uglL

1,2,3-Trichlorobenzene <.5.0 5.0 ug/L
1,2,3-Trichloropropane <5.0'. 5.0 ug/L
1,2,4-Trichlorobenzene

.~.

<5.0":1:; 5.0 ug/L
1,2,4-Trimethylbenzene -<5.0/- 5.0 ug/L
1,2-Dibromo-3-chloropropane < 20 20 uglL

1,2-Dibromoethane < 5.0 5.0 ug/L
1,2-Dichlorobenzene ~:i/

0- < 5.0 5.0 ug/L
1,2-Dichloroethane < 5.0 5.0 ug/L

1,2-DichloroProR~_Q~ ":l" < 5.0 5.0 ug/L
1,3,5-Trimethylbcinieii~ \ < 5.0 5.0 ug/L
1,3-DichlorobenzeA~_'<;i;; < 5.0 5.0 ug/L
1,3-DichloropropaneY ' < 5.0 5.0 ug/L

1A-Dichlorobenzene - <5.0 .. 5.0 ug/L
2,2-Dichloropropane < 5.0 5.0 ug/L
2-Chlorotoluene < 5.0 5.0 ug/L
4-Chlorotoluene < 5.0 5.0 ug/L

Benzene 65 5.0 ug/L
- Bromobenzene < 5.0 5.0 ug/L
Bromochloromethane < 5.0 5.0 ug/L
Bromodichloromethane < 5.0 5.0 uglL

Bromoform < 5.0 5.0 ug/L

Bromomethane < 5.0 5.0 ug/L

Carbon tetrachloride J 2.2 5.0 ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 23 of 31
Order#: P0201433

Report Date: 02/27102

Client Proj Name: NSA-Midsouth
Client Proj #: 737490.040000

Lab Sample #: P0201433-08

Sample Description

PES-MW 1MSD 012902

Matrix

Water

Sampled DateITime

29 Jan. 02 9:30

Received

30 Jan. 02

Analyte(s) Flag Result POL Units' Method #

Volatiles

Chlorobenzene
, Chloroethane

Chloroform
Chloromethane
cis-1,2-Dichloroethene

cis-1,3-Dichloropropene

Dibromochloromethane
Dibromomethane
Dichlorodifluoromethane

Ethylbenzene
Isopropylbenzene

m & p-Xylene
Methylene Chloride

Naphthalene

n-Butylbenzene

n-Propylbenzene

o-Xylene.
p-Isopropyltoluene,
sec-Butylbenzene "\
Styrene p=.:
tert-Butylbenzene
Tetrachloroethene

Toluene
trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

61
< 5.0
11
< 5.0
42
< 5.0
< 5.0
< 5.0
<5.0 '.

< 5.0:
< 5.0:;

;:'<,10/'

< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
<,5.0
< 5.0
63
48

< 5.0
180

< 5.0
< 5.0

5.0
5.0
5.0
5.0
5.0
Kb
5jO
5:0
5:0'
5.0
5.0
10

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

..;:

,
: '.':: "~"

ug/L; 8260B
- ugI,L';,Oi:).;tJ)iSiiH;

'.)i~ i1
u~/L" "?

,.. ug/L ,~_.,

'~g/L
. "uglL

ug/L
ug/L

ug/L
ug/L
ug/L
ug/L

ug/L'

uglL

ug/L

ug/L

ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L

ug/L

ug/L

ug/L



Page: Page 24 of 31
Order #: P0201433

Report Date: 02/27102
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0201433-09

Sample Description

007GL15L,F 012902

Matrix

Water

Sampled DatefIime

29 Jan. 02 14:30

Received

30 Jan. 02

Analyte(s) Flag Resuit PQl Units Method #

m~/Lii;::,'lt·;:;·"'·?, 353.3
~f' ·~.l... ~~'

."<' ·'i~t;,;· .~-I'"

0.0501.3

.::. . ".,".'

< 5.0 ....·,..5;0,. :~, . ./ug/L 8260B

< 5.0 5:0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0·- ug/L

1.5 5.0 ug/L

6.0 5.0 ug/L

«50:' 5.0 ug/L
8::r~ .. • :'"

<: 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 uglL

< 20 20 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 uglL

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

J

WetChem
Water

Nitrate-nitrite as N

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1 ,2~Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene
1,2,4-TrimethYlbenzene:;f'{ .1;,

1,2-Dibromo-3-chloropr6pane
,~7::{i();~?,~ ~~. .~;J:_;.

1,2-Dibromoethai:lei;~}?<, S:~i\"'P
~:~, .~~;~:....,.~ 5·,:

1,2-Dichlorobenzehe "'~;'i'

1,2-Dichloroethane ji
1,2-Dichloropropane

1,3,5-Trimethylbenzene
. 1,3-Dichlorobenzene

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene
4-Chlorotoluene .

Benzene

Bromobenzene

Bromochloromethane



Page: Page 25 of 31
Order #: P0201433

Report Date: 02127/02

Client Proj Name: NSA-Midsouth
. Client Proj #: 737490.040000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0201433-09

Matrix Sampled DatefTime Received
Water 29 Jan. 02 14:30 30 Jan. 02

Flag Result PQL Units Method #

ug/L:.
.:.

< 5.0 5.0 8260B
< 5.0 5.0 . - uglL .::. :

.. _-r,., ':';i:".

< 5.0 5.0
.. r!,~':;~

ug/L

27 5.0 Gg/L
< 5.0 5.0 .iJg/L

.. ;.:'!..:
< 5.0 " 5.0 .," .- ug/L

8.5 5"10 .... " ug/L

< 5.0 5.0 ug/L

,,"~:5·0 5:0 ug/L
{',. < 5':'6 .. ~ -

5.0 ug/L
::~.;-;; . < 5.0·', 5.0 ug/L

.)<. ".::< 5.0·:' 5.0 ug/L
or:'.

'. < 5.0 5.0 uglL

< 5.0 5.0 uglL

< 5.0 5.0 ug/L-

<10 10 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

<5.0 .. 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 uglL

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 uglL

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

36 5.0 ug/L

< 5.0 5.0 ugfL

Volatiles

Bromodichloromethane
Bromofonn
Bromomethane
Carbon tetrachloride

Chlorobenzene
Chloroethane

Chloroform
Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene
Dibromochloromethane
Dibromomethane

Dichlorodifluoromethane
Ethylbenzene

~o:;~;~~nezene ~~~~}
Methylene Chlor!~.~(.,.. ~, ->J:"
Naphthalene"'''::';~-i);\~;~; ;~k·<'
n-Butylbenzene'~''''

n-Propylbenzene
o-Xylene
p-Isopropyltoluene
sec-Butylbenzene
Styrene
tert-Butylbenzene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

TrichlorofJuoromethane

Sample Description

007GL15LF 012902

Analyte(s)



Page: Page 26 of 31
Order#: P0201433

. Report Date: 02127102
Client Proj Name: NSA-Midsouth

Client Proj #: 737490. 040000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0201433-09

Sample Description

007GL15LF 012902

Matrix

Water

Sampled DatelTime

29 Jan. 02 14:30

Received

30 Jan. 02

Analyte(s) Flag Result PQL Units Method #

AM18

AM20GAX

ug/L 8260B

·.ng/L

'/hg/L
ug/L

5.0

5.0
., 5~O

<,' '.' O'~015

< 5.0

34

29

6.9

RiskAnalysis
Water

Ethane

Ethene

Methane

Volatiles

Vinyl Chloride

•.•.!-

) .

.,." ....,



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 27 of 31
Order #: P0201433

Report Date: 02127/02

Client Proj Name: NSA-Midsouth
Client Proj #: 737490. 040000

Lab Sample #: P0201433-10

Sample Description

TRIP BLANK

Matrix

Water

Sampled DatelTime

29 Jan. 02

Received

30 Jan. 02

Analyte(s) Flag Result PQl Units Method #

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane
1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dibromo-3-chloropropane

1,2-Dibromoethane
1,2-Dichlorobenzene

1,2-Dichloroethane ",

1,2-Dichloroprop~h~

1,3,5-Trimethylb~~i~n.~:.
1,3-Dichlorobenzerte." . ~:,::

1,3-Dichloropropane'

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromeihane

Bromoform

Bromomethane

Carbon tetrachloride

~. J:'.

< 5.0

< 5.0
< 5.0

< 5.0

< 5.0

< 5.0
< 5.0

< 5.0
/' < 5:0';'
. <5.0
:«;q:o.';'·

<20

< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0

5.0

5.0

5.0

5,0
:g.O"

i",5;0

5.0
5.0

,':-.'

~\.' 5.0

5.0

5.0
20

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

. ug/L

uglL
":.:~ ':.(:.:Lig/L

~g/L

'ug/L

ug/L

ug/L

ug/L

.ug/L
ugiL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 28 of 31
Order#: P0201433

Report Date: 02127/02
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0201433-10

Sample Description

TRIP BLANK

Matrix

Water

Sampled DatelTime

29 Jan. 02

Received

30 Jan. 02

Analyte(s)

Volatiles

Chlorobenzene

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene

Dibromochloromethane

Dibromomethane

Dichlorodifluoromethane

Ethylbenzene

Isopropylbenzene

m & p-Xylene

Methylene Chloride

Naphthalene

n-Butylbenzene

n-Propylbenzene

o-Xylene

p-lsopropyltoluenEl, '0
sec-Butylbenzene <
Styrene .'.~

tert-Butylbenzene
Tetrachloroethene

Toluene
trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

. ,.:; ",

.•.•• l~' •

Flag

:.:,..."

Result

< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
<5,0

';,:, : ~':~\}!?
.0:<10,.:{ .

; .,:.~.

< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0

- ·<5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0

."!

PQl

5.0
5.0
5.0
5.0
5.0
'5.0'
.5~O' .. "

5.0
5.0
5.0
5.0
10

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0.
5.0
5.0
5.0
5.0
5.0

Units

l.!g/L

ug/L
ug/L

\~lig/L
-"tJg/L

ug/L
uglL

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L
ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

Method #

8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 29 of 31
Order#: P0201433

Report Date: 02127/02

Client Proj Name: NSA-Midsouth
Client Proj #: 737490.040000

Lab.Sample #: P0201433-11

Sample Description

007GL15UF 012902

Analyte(s)

Matrix

Water

Flag Result

Sampled Dateffime

29 Jan. 02 15:20

PQL

Received

30 Jan. 02

Units Method #

WetChem
Water

Nitrate-nitrite as N

Volatiles
Watir

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene\~,

1,2-Dibromo-37ch!Qropr6~~l)e
1,2-Dibromoeth~he"_ . '~ '((:~;
1,2-Dichlorobenzeh~ ,',

1,2-Dichloroethane }:'­

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene

Bromochloromethane

0.39

< 5.0

< 5.0

<5.0

< 5.0

100:'
900 'i~f:

··:~.5.0_:;,:­

<"5:0'
<5.0

< 5.0

< 5.0

< 20

< 5.0
< 5.0

< 5.0
< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

5.1

< 5.0

< 5.0

0.050

.. -5.0
,·"'\1 s;o

'\::,5.8'-
5,Q .
'5.0
50

5.0

5.0

5.0

5.0

5.0

20

5.0
5.0

5.0
5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

,'Lig/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

353.3

8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 30 of 31
Order#: P0201433

Report Date: 02/27/02
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0201433-11

Sample Description

007GL15UF 012902

Matrix

Water

Sampled Dateaime

29 Jan. 02 15:20
Received

30 Jan. 02

Analyte(s) Flag Result PQL Units Method #

Volatiles

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene

Dibromochloromethane

Dibromomethane

Dichlorodifluoromethane

Ethylbenzene

Isopropylbenzene

m & p-Xylene

Methylene Chlofi~~~>,
Naphthalene .,' .<>

n-Butylbenzene '\::;';

n-Propylbenzene

o-Xylene
p-Isopropyltoluene
sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichiorofluoromethane

,:~ .

< 5.0

< 5.0
< 5.0

15

< 5.0

< 5.0

30

< 5.0

.23
< 5.0.-

·;::.f'. "..:-' ':-::~

< 5.0

.~<; §.Q
< 5.0

< 5.0

< 5.0

<10

< 5.0

< 5.0

< 5.0
. <5.0

-<5.0 .

< 5.0

< 5.0
< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

780

< 5.0

5.0

5.0

5.0

5.0

5.0

5.0

5:0
. 5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

10

5.0

5.0

5.0

5.0

5.0
5.0

5.0
5.0

5.0

5.0

5.0

5.0

5.0

50

5.0

.r

ug/L
ug{~ \'f.'-?:'?'0rtR'~:,~

u~!L

o:.Jg/L
'Yug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

~g/L

ug/L

ug/L

ug/L

ug/L
ug/L
ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 31 of 31
Order#: P0201433

Report Date: 02127102
Client Proj Name: NSA-Midsouth
.. Client Proj #: 737490.040000

Lab Sample #: P0201433-11

Sample Description

007GL15UF 012902

Matrix

Water

Sampled DateITime

29 Jan. 02 15:20

Received

30 Jan. 02

Analyte(s) Flag Result PQL Units Method #

-~,'. '

5.0

Volatiles

Vinyl Chloride

RiskAnalysis
Water

Ethane

Ethene

Methane
TIC

.<;

< 5.0

42

39
14

730

5.0

5:0
·'·:~~~f~~~ s<~~

ug/L

'{nglL
rig/L
ug/L

mg/l CaC03

8260B

AM18

AM20GAX
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Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Denver, CO 80290

Page:
Order#:

Report Date:
Client Proj Na

Client Proj

Page 1 of 44
P0201447
02127/02
NSA-Midsouth
737490.040000

Sample Identification
Lab Sample # Client Sample 10
P0201447-o1
P0201447-02
P0201447-03

P0201447-04

P0201447-05
P0201447-06
P0201447-o7
P0201447-08
P0201447-09

P0201447-10

P0201447-11
P0201447-12
P0201447-13
P0201447-14
P0201447-15
P0201447-16

Approved By:

RINSEATE 013002
PES-MW6S 012902
PES-MW6D 012902
PES-MW5D 013002

PES-DUP1013OO2

PES-MWSS 013002

TANK WATER 013002

PES-MW4D 013002

TRIP BLANK 013002

PES-MW4S 013002

PES-MW3S 013002
PES-DUP2 013002

PES-MW3D 013002
PES-MW3DMS
PES-MW3D MSD
PES-MW2D 013002

NOTES: The VOCs were reported with J lues to 1 uglL, results reported to 5 ugIL had no reportable concentration.
MSIMSD recoveries were slightly elevated and were reanalyzed with the same results.

220 William Pitt Way, Pittsburgh, PA 15238 • Phone (412) 826-5245, Fax (412) 826-3433



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 2 of 44
Order #: P0201447

Report Date: 02127/02
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0201447-01

Sample Description

RINSEATE 013002

Matrix

Water

Sampled DatelTime

30 Jan. 02 7:30

Received

31 Jan. 02

Analyte(s) Flag Result PQl Units Method #

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene
1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dibromo-3-chloropropane

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-TrimethylbJni:en~.

1,3-Dichlorobenze~e""
1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene
Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0
< 5.0

·<.5.0

,;: : ~:~~ii\
':<5.0./. ,,:-.::;...:.; ..'

<20

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

-<5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

<5.0

5.0

5.0

5.0

5:0
5.0".

5:'0
,·5.0 .
:5;0""

5.0

5.0

5.0

20

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0
5.0

5.0

5.0

5.0

5.0
5.0
5.0
5.0
5.0
5.0

'ug(L "',;;/:.'.;{:,">:'!;

ug/l.
·;.c~gIL

'yg/L

ug/L
ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L
ug/L

ug/L
ug/L'

ug/L

ug/L

ug/L

8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry

Address: 1700 Broadway
Suite 900
Denver, CO 80290

Page: Page 3 of 44
Order#: P0201447

Report Date: 02/27102
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0201447-01

Sample Description

RINSEATE 013002

Matrix

Water

Sampled DatelTime

30 Jan. 02 7:30

Received

31 Jan. 02

Analyte(s) Flag Result PQl Units Method #

Volatiles

Chforobenzene

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene

Dibromochloromethane

Dibromomethane

Dichforodifluoromethane

Ethylbenzene

Isopropylbenzene

m & p-Xylene

Methylene Chloride

Naphthalene

n-Butylbenzene

n-Propylbenzene

o-Xylene .,~::.;;~::

p-Isopropyltoluerie,.,.
sec-Butyfbenzene "

Styrene

tert-Butylbenzene

Tetrachloroethene

Toluene

trans-1,2-Dichforoethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0:
< 5.0 ..

< 19,
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
<5.0

< 5.0
< 5.0

_ .< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0

5.0
5.0
5.0
5.0
5.0

, 5,0

5.0
5.0
5.0
5.0
5.0
10

5.0
5.0
5.0
5.0
5.0
5.0
5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

ug/Ld
.. <ug/L ;;'<';'~'.,,,.;;;,,,:-.,

":~~;':. u~t

'\~~'1~~~
·ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 4 of 44
Order #: P0201447

Report Date: 0212710'F
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0201447-02

Sample Description

PES-MW6S 012902
Matrix
Water

Sampled Datemme

29 Jan. 02 17:20

Received

31 Jan. 02

Analyte(s) Flag Result PQl Units Method #

WetChem
Water

Bromide

Nitrate-nitrite as N

Total Organic Carbon

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorob~Qzene,

1,2,4-Trimethylb~~iene
1,2-Dibromo-3-chlofopropane
1,2-Dibromoethane"i\:' '

1,2-Dichlorobenzene
1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

",..

< 2.0 2.0 m~(LtjiiC'i'ft~;'\i'~j 320.1." ,

0.10 0.050 *,.;'.. :t,,<;~.~ mg/L ·~h.. ,"S"" 353.3

J 2.5 5.0 {:~;.~9/L ·~t.o",'> 9060
::~k-'

,..•. "'1;i;;"l:~\ ~

< 5.0 >'.7. ug/l 8260B
< 5.0 "5.0" ug/l

< 5.Q Ko ug/L

< 5.0 5.0 ug/L

62 5.0 ug/L

.:,~.:~- . 300 50 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 uglL

< 20 20 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 uglL

< 5.0 5.0 ug/L

< 5.0 5.0 ug/l

< 5.0 5.0 ug/l

< 5.0 5.0 ug/L

6.6 5.0 ugll



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 5 of 44
Order #: P0201447

Report Date: 02/27102

Client Proj Name: NSA-Midsouth
Client Proj #: 737490.040000

Lab Sample #: P0201447-02

Sample Description

PES-MW6S 012902

Matrix

Water

Sampled DatefTime

29 Jan. 02 17:20

Received

31 Jan. 02

Analyte(s) Flag Result PQL Units Method #

Volatiles

Bromobenzene
Bromochloromethane
Bromodichloromethane

Bromoform
Bromomethane
Carbon tetrachloride
Chlorobenzene
Chloroethane

Chloroform

Chloromethane
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene

Dibromochloromethane

Dibromomethane
Dichlorodifluoromethan~", .

Ethylbenzene f:t:.
~o:r;~X~enn:en~;'~!~~'\~0';~i \:~;i;'~
Methylene Chloride~~>,..,~D

..:.;~.'

Naphthalene
n-Butylbenzene

n-Propylbenzene

o-Xylene
p-Isopropyltoluene
sec-Butylbef)zene

Styrene

tert-Butylbenzene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

J

J

< 5.0 5.0 ug/L 8260B
< 5.0 5.0 . ug/L . :-".:

,'.-

..~.' "I.- ,:;..~ .

< 5.0 5.0 u~/L . ,l~

I,""

< 5.0 5.0 .. . 'ug/L

< 5.0 5.0 ug/L

68 5.0 ug/L
< 5.0 "",:)5,;R. '1"'

ug/L

< 5.0 5.0 ug/L

,<120 .::....
"

5.0 ug/L

< 5.0 5.0 ug/L

25
' :.,~

5.0 ug/L
." <: 5.0' 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

<10 10 ug/L

1.4 5.0 ug/L

< 5.0 5.0 ug/L

<,~.O 5.0 uglL

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L
< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

1.5 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 6 of 44
Order #: P0201447

Report Date: 02/27/02
Client Proj Name: NSA-Midsouth

Client Proj #: 737490. 040000

Lab Sample #: P0201447-02

Sample Description

PES-MW6S 012902

Analyte(s)

Matrix

Water

Flag Result

Sampled DatefIime

29 Jan. 02 17:20

PQL

Received

31 Jan. 02

Units Method #

Volatiles

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

1200

< 5.0

< 5.0

50

5.0

5.0

oj

.~~.-.:..'.'!-",:~

.~~~~ ~'i~~~;';lfr.~>.,
u~itL

8260B

RiskAnalysis

Water

Ethane

Ethene

Methane

,,> •.~.

140

75

98

5.0
. 5.'(j'

0.015

ng/L
ng/L

ug/L

AM18

AM20GAX



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 7 of 44
Order #: P0201447

Report Date: 02/27102
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0201447-03

Sample Description

PES-MW6D 012902

Analyte(s)

Matrix

Water

Flag Result

Sampled DateITime

29 Jan. 02 16:30

PQL

Received

31 Jan. 02

Units Method #

WetChem
Water

Bromide

Nitrate-nitrite as N

Total Organic Carbon

Volatiles
Water

1.1.1,2-Tetrachloroethane

1,1,1-Trichloroethane

1.1,2,2-Tetrachloroethane

1.1,2-Trichloroethane

1,1-Dichloroethane

1.1-Dichloroethene

1,1-Dichloropropene
1,2.3-Trichlorobenzene '.,

1.2.3-Trichloropropane " .
1.2A-Trichlorobenzene: '\
1,2,4-Trimethylb~~~iene '. -r •• ::: ",'

1.2-Dibromo-3-chlo~op}6'pari'~".
1,2-Dibromoethane i.':'

1,2-Dichlorobenzene

1,2-Dichloroethane

1.2-Dichloropropane

1.3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1A-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

< 2.0

0.070

9.9

< 5,0

< 5.0

< 5.D"
':r;.'

< 5.0;~

8.2

58
< 5.0
< 5.0

< 5.0

< 5.0

< 5.0
<20

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

',',' ./

2.0

0.050

5.0

I ~'. ,.

,·::s::i)
5.0
5.0

5.0

5.0

5.0

5.0
5.0

5.0

5.0

5.0

20

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

/cmg/L C';;i~}j;;:;tg':'~~~i,
','.;'

mg/L

mg/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

320.1

353.3

9060

8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 8 of 44
Order #: P0201447

Report Date: 02/27/02
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0201447-03

Sample Description

PES-MW6D 012902

Analyte(s)

Volatiles

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chloroethane

Chloroform
Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene

Dibromochloromethane

Dibromomethane

Dichlorodifluoromethane..
:'-,.--.'

Ethylbenzene (\'~"~

Isopropylbenzen~;~~... l \~~~,
m & p-Xylene '~i;"'?'!!i';"~~ ,;;;';"
Methylene ChloridJ,,,,.__""~\
Naphthalene .."

n-Butylbenzene
n-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Matrix

Water

J

Flag

Sampled Dateaime Received

29 Jan. 02 16:30 31 Jan. 02

Result POL Units Method #

< 5.0 5.0 ug/L 8260B

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L
< 5.0 5.0 ':;~Gg/L

< 5.0 5.0 ':ug/L

4.8 5.0 ug/L
< 5.0 5.0 ug/L
< 5.0 "5.0 :;';".:, ug/L
< 5.0 5.0 ug/L
< 5.0 .• 5.0 ug/L
26 5.0 ug/L

"<.5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 . 5.0 ug/L

< 5.0 5.0 ug/L

< 10 10 ug/L

<5.0 5.0 ug/L
< 5.0 5.0 uglL

'0 < 5.0 5.0 ug/L
< 5.0 5.0 ug/L
< 5.0 5.0 ug/L
< 5.0 5.0 ug/L
< 5.0 5.0 ug/L

< 5.0 5.0 ug/L
< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ,ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 9 of 44
Order #: P0201447

Report Date: 02127/02 ,

Client Proj Name: NSA-Midsouth
Client Proj #: 737490.040000

Lab Sample #: P0201447-o3

Sample Description

PES-MW6D 012902

Analyte(s)

Volatiles

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

Matrix

Water

. Flag Result

74

< 5.0

< 5.0

Sampled DateITime

29 Jan. 02 16:30

POL

5.0

5.0

5.0

Received

31 Jan. 02

Units Method #

RiskAnalysis
Water

Ethane
Ethene

Methane

180
320

730

.:' -',~,

5:0
,~.O·

0.015

ng/L
nglL

ug/L

AM18

AM20GAX



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 10 of 44
Order #:P0201447

Report Date: 02/27/02
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0201447-04

Sample Description

PES-MW5D 013002

Matrix

Water

Sampled DatelTime

30 Jan. 02 8:10

Received

31 Jan. 02

Analyte(s) Flag Result PQl Units Method #

WetChem
Water

Bromide

Nitrate-nitrite as N

Total Organic Carbon

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroelhane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane ., .
1,2,4-Trichlorobenzene ;>

"~"~"1:!}!-:~:7."':. . '~'.(

1,2,4-Trimelhylbe~feDe;;:.•

1,2-Dibromo-3-chi6r~pr6pane
1,2-Dibromoethane :

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

J

J

< 2.0

1.7

2.1

< 5.0

< 5.0
. < 5.0

< 5.0

,~O

160

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 20

<5.0

.<5.0 ..
< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

<5.0

< 5.0

< 5.0

2.7

2.0

0.050

5.0
.".,'

.
5.0
5.0,·

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

20

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

mg/L'·
..~'..:,

mglL
. mg/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

,~:.=:-.- 320.1

.) 353.3

9060

8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 11 of 44
Order#: P0201447

Report Date: 02/27102

Client Proj Name: NSA-Midsouth
Client Proj #: 737490.040000

Lab Sample #: P0201447-04

Sample Description

PES-MW5D 013002

Matrix

Water

Sampled Dateffime

30 Jan. 02 8:10

Received

31 Jan. 02

Analyte(s) Flag Result pal Units Method #

Volatiles

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene

Dibromochloromethane

Dibromomethane

Dichlorodifluoromethane; ;f

Ethylbenzene

Isopropylbenzen~~::,. t
m & p-Xylene c,..;{.;

Methylene Chloride'·

Naphthalene'

n-Butylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

trans-1.3-Dichloropropene

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

160

< 5.0

< 5.0

,140.

< 5.0
\.

12 ~':
!.s-

.5.0'-:

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 10

< 5.0

<5.0

- ·<5.0­
< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

5.0

5.0

5.0

5.0

5.0

"'5.0
5:0

"5.0

5,10'
5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

10

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

ug/L
,.,,"(ig/L ,t~,;,.:;"t';:;·';';·2

~;.J!/: ·:;:;5
.v, _;': ug/L

:.uglL
·'~.g/L

,;:'.. uglL

ug/L

ug/L

uglL

uglL

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

8260B



Client Name: Parsons Engineering Science
Contact Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 12 of 44
Order #: P0201447

Report Date: 02127102
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0201447-04

Method #

Sample Description

PES-MW5D 013002

Analyte(s)

Volatiles

Trichloroethene
Trichlorofluoromethane
Vinyl Chloride

Matrix

Water

Flag Result

1000
. < 5.0

< 5.0

Sampled DatelTime

30 Jan. 02 8:10

PQL

100
5.0
5.0

Received

31 Jan. 02

Units

ug/L
,·.ug/L ';~:/;";;":'f"!;~'!~<

uglL

8260B

RiskAnalysis
Water

Ethane

Ethene

Methane

250
290

2?,

'::"

..::

5:0
:5.0 .
();Q15 .

nglL
ng/L

ug/L

AM18

AM20GAX



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 13 of 44
Order #: P0201447

Report Date: 02127/02
Client Proj Name: NSA-Midsouth

Client Proj #: 737490. 040000

Lab Sample #: P0201447-05

Sample Description

PES-DUP1 013002

Analyte(s)

Matrix

Water

Flag Result

Sampled Dateaime

30 Jan. 02 8:20

PQl

Received

31 jan. 02

Units Method #

WetChem
Water

Bromide
Nitrate-nitrite as N

Total Organic Carbon

Volatiles
Water

. 1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1.2,4-Trichlorobenzene;':' .-
'.~I:.::tli~~':':':..... ;~

1,2,4-TrimethylberriEifle :;

1,2-Dibromo-3-chla[~~fdpar{~
1,2-DibromoethaneJ~:"
1,2-Dichlorobenzene

1,2-Dichloroethane
1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1A-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluehe

Benzene

J

,.":. ~'.:" ...-.

J

< 2.0

1.5

2.0

< 5.0
< 5.0

< 5:0,:
" < 5.0;,

f2 "
1'-TO
< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 20

< 5.0

< 5.0

< 5.0
< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

2.9

2.0

0.050

5.0

5.0

~y
'5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

20

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/l

ug/L

ug/L

ug/l
ug/l

ug/L

ug/L

ug/L

uglL

ug/L

ug/l

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

320.1

353.3

9060

8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 14 of 44
Order #: P0201447

Report Date: 02127/02
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0201447-05

Sample Description Matrix Sampled Dateffime Received

PES-DUP1 013002 Water 30 Jan. 02 8:20 31 Jan. 02

Analyte(s) Flag Result PQl Units Method #

Volatiles

Bromobenzene < 5.0 5.0 ug/L 8260B
Bromochloromethane < 5.0 5.0 ,·ul;J.!~

Bromodichloromethane < 5.0 5.0 ug/L
Bromoform < 5.0 5.0

. ":.:";-,. ,.[{g/L
Bromomethane < 5.0 5.0 \u.g/L

,.,

Carbon tetrachloride 170 5.0:. :"ug/L

Chlorobenzene
;

.:.~.

< 5.0 5;0 ug/L
Chloroethane < 5.0 5.0 ug/L
Chloroform 150 ~;O ug/L

'~-...:.l
Chloromethane < 5.0 5.0 ug/L
cis-1,2-Dichloroethene 13 5.0 ug/l
cis-1,3-Dichloropropene '.<::.5.0,.;' 5.0 ug/L.. -:...,"

Dibromochloromethane < 5.0 5.0 ug/L
Dibromomethane < 5.0 5.0 ug/L
Dichlorodifluoromethane. , < 5.0 5.0 ug/L
Ethylbenzene j"'--:/~ ...... < 5.0 5.0 ug/L'-; .:,:~

" "; ...

Isopropylbenzeri~': ., < 5.0 5.0 ug/L., .....
m & p-Xylene < 10 10 ug/L

Methylene Chloride~ J 1.0 5.0 ug/L

Naphthalene .:t::· " < 5.0 5.0 uglL

n-Butylbenzene '- <5.0. 5.0 ug/l
n-Propylbenzene < 5.0 5.0 ug/l

o-Xylene < 5.0 5.0 uglL
p-Isopropyltoluene <5.0 5.0 ug/L
sec-Butylbenzene < 5.0 5.0 ug/L
Styrene < 5.0 5.0 ug/L
tert-Butylbenzene < 5.0 5.0 ug/L

Tetrachloroethene < 5.0 5.0 ug/L

Toluene < 5.0 5.0 ug/L

trans-1,2-Dichloroethene < 5.0 5.0 ug/L

trans-1,3-Dichloropropene < 5.0 5.0 uglL



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 15 of 44
Order#: P0201447

Report Date: 02/27/02
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0201447-05

Sample Description

PES-DUP1013002

Analyte(s)

Matrix

Water

Flag Result

Sampled DatelTime

30 Jan. 02 8:20

POL

Received

31 Jan. 02

Units Method #

Volatiles

Trichloroethene
Trichlorofluoromethane
Vinyl Chloride

1200
< 5.0

< 5.0

50
5.0
5.0

..,;:....~~~~.
ug/L{'" .

-.' U~{L:';;;e}~f,!0;t~;;'f.
ug/L '

-~?f:::' ;'-;- :~)

8260B

RiskAnalysis
Water

Ethane

Ethene

Methane

,:,

.:~;;<:~'

270 5~0
#;, ng/L AM18

310
.- ~

ng/L5.0
26

.>::.:_:;~ •. 0.Q15 ug/L AM20GAX.. .....'.:
:~ .....



Page: Page 16 of 44
Order #: P0201447

Report Date: 02/27102
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0201447-06

Sample Description

PES-MW5S 013002

Matrix

Water

Sampled Dateffime

30 Jan. 02 9:00

Received

31 Jan. 02

Analyte(s) Flag Result PQl Units Method #

WetChem
Water

Bromide
Nitrate-nitrite as N

Total Organic Carbon J

< 2.0

0.060
2.7

2.0

0.050

5.0

'.

. mg/L·~I."~:)I\'("';~'i'\ :

mg/L .... X
,,;:

."";·;.:~g/L ....

320.1

353.3

9060

Volatiles
Water

1,1,1 ,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene ....

1,2,3-TriChloropropane,~~~
~.~, ·4:"~:,:_.

1,204-Trichlorobenzene;: '!;~),
J.:"'<'~":"!:(;:';;'''' ';, '),~'"

1,2,4-Trimethylbenzene~, ./,~,,<,;
1':,. '.~';;,~,,;:.. (:!';'~'.-'

1,2-Dibromo-3-chlo(opr~pane
• <t;1.~c-':1,

1,2-DlbromoethaneF'"

1,2-Dichlorobenzene

1,2-Dichloroethane
1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1A-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

< 5.0

<5.0

< 5:0.
:,

'.." < 5.0;:"

;,~.2 ,
.... '190

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

<20
< 5.0'

__ <5.0
< 5.0
< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

<5.0
< 5.0
< 5.0

J 2.6

i:~ '.
5.0
~5.0

5.0

5.0

50

5.0

5.0

5.0

5.0

5.0

20

5.0
5.0
5.0

5.0
5.0
5.0
5.0
5.0
5.0
5.0

5.0

5.0

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700Broadway

Suite 900
Denver, CO 80290

Page: Page 17 of 44
Order#: P0201447

Report Date: 02127102
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0201447-06

Sample Description

PES-MW5S 013002

Matrix

Water

Sampled DatefTime

30 Jan. 02 9:00

Received

31 Jan. 02

Analyte(s) Flag Result PQl Units Method #

Volatiles

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride
Chlorobenzene

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene

Dibromochforomethane

Dibromomethane

Dichlorodifluoromethane. :' .

Ethylbenzene
Isopropylbenzerie·,·

m & p-Xylene
Methylene Chloride .

Naphthalene

n-Butylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

Toluene

trans-1.2-Dichloroethene

trans-1.3-Dichloropropene

......

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

24
< 5.0

< 5.0

.. 33 :

~35.0%V~
)'i,~:g/'
< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

<10

< 5.0

< 5.0

- <.5.0.

< 5.0

< 5.0
< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

5.0

5.0

5.0

5.0

5.0

'5:6".', <'i.,.. p:'q.
5.0

~.O

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

10

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

..h·

ug/L

·:ou9(L
ugii..

;:;)Jg/L
ug/L

..i~g/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L
ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 18 of 44
Order #: P0201447

Report Date: 02/27/02
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0201447~06

Sample DeScription

PES-MW5S 013002

Analyte(s)

Matrix

Water

Flag Result

Sampled DatefTime

30 Jan. 02 9:00

PQl

Received

31 Jan. 02

Units Method #

Volatiles

Trichloroethene
Trichlorofluoromethane
Vinyl Chloride

540
< 5.0
< 5.0

50
5.0
5.0

"­
\ ug/U 82608

."og/L ~t~:~~~~};!
u~/L ."

RiskAnalysis
Water

Ethane

Ethene

Methane

-,~.. - .-

. ";.".

110

780

100

,.. ,

5;0
<['

5.0

0.015

ng/L

ng/L

ug/L

AM18

AM20GAX



Client Name: Parsons Engineering Science
Contact: Bruce Henry

Address: 1700 Broadway
Suite 900
Denver, CO 80290

Page: Page 19 of 44
Order #: P0201447

Report Date: 02/27102
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0201447-07

Sample Description

TANK WATER 013002

Analyte(s)

Matrix

Water

Flag Result

Sampled DatelTime

30 Jan. 02 8:50

PQl

Received

31 Jan. 02

Units Method #

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dibromo-3-chloropropane

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropi:)I1El
":r.•~;:".:,: .

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane~
1,4-Dichlorobenzene

2,2-Dichloropropane

2~Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

< 5.0

< 5.0

< 5.0

< 5.0

20

59

< 5.0

<5.0

< 5.0.,
< 5.0·'~~i

,~5.0}"

< 20

< 5.0

< 5.0
< 5.0

< 5.0

< 5.0
< 5.0
< 5.0

- ,,<5.0,
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
27

5.0

5.0

5.0

5.0
/;5~6:,

.....-. :;~: i,',

:~;, 5~O

':"\5~O:'

'$;0'
5.0

5.0
5.0
20

5.0
5.0

5.0
5.0
5.0

5.0

5.0

5.0
5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

",, .....

.....~
d
ft.

, ."u~{L '~\,?~T~f:'i:L;;, 8260B

, ug!L
", ,,\Jg/L

"<og/L
!~g/L

ug/L
ug/L

ug/L
uglL

ug/L
ug/L
ug/L
ug/L

ug/L

ug/L

, ug/L
ug/L
ug/L
ug/L

ug/L

ug/L
ug/L
ug/L

ug/L

ug/L

ug/L

ug/L

ug/L
ug/L

ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 20 of 44
Order#: P0201447

Report Date: 02/27/02
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0201447-07

Sample Description

, TANK WATER 013002

Analyte(s)

Mmrix
Water

Flag Result

Sampled DatelTime

30 Jan. 02 8:50

PQL

Received

31 Jan. 02

Units Method #

Volatiles

Chlorobenzene

Chloroethane

Chloroform
Chloromethane
cis-1,2-Dichloroethene

cis-1,3-Dichloropropene
Dibromochloromethane

Dibromomethane

Dichlorodifluoromethane

Ethylbenzene

Isopropylbenzene

m & p-Xylene

Methylene Chloride

Naphthalene

n-Butylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltolueri~

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

Toluene
trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

< 5.0

< 5.0

26

< 5.0

8.8
< 5.0
< 5.0

< 5.0
< 5.0

< 5~0,'

t~,:,.< 5.0:~~
'< 10 '

< 5.0

< 5.0

< 5.0
< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

-< 5.0,
< 5.0

< 5.0

5.5
< 5.0

180
< 5.0

<5.0

5.0

5.0

5.0

5.0
5.0 ", "

5.0

5·9
5.0
5.0

5.0
5,0

10

5.0

5.0

5.0
5.0

, 5.0

5.0

5.0

5.0

5.0
5.0

5.0
5.0

5.0

50

5.0
5.0

ug/L' ", 8260B

,~'~u9.:lL~:fS~'2*~E~:~
ug/L -,

);ug/L

\Jg/L
ug/L
uglL

ug/L
ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L
ug/L

ug/L
ugiL
uglL

ug/L

ug/L

ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 21 of 44
Order #: P0201447

Report Date: 02127/02
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0201447-D8

Sample Description

PES-MW4D 013002

Matrix

Water

Sampled Date[fime

30 Jan. 02 10:00

Received

31 Jan. 02

Analyte(s) Flag Result PQl Units Method #

WetChem
Water

Bromide
Nitrate-nitrite as N

Total Organic Carbon

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene <',

1,2,4-TrimethYlb~Hiep,,~it '~~:>~
1,2-Dibromo-3-chlorOI)rOpahe
1,2-Dibromoethane,c, .

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

/i

< 2.0 2.0 ~1,,~~·~.$~-~1~
320.1_/::-::mg(L ""';J!P;i':&:;""~~

0.69 0.050 -. mg/L .<'!' 353.3

J 3.1 5.0 .,.ITlg/L 9060
:.:"'.

.}~ "~: ".

__;.t,.::, .. '!.I:-:.

.'

< 5.0 5':0 ug/L 8260B

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0'"
,

5.0 ug/l
". {:'

J 4.1 5.0 ug/L

22 5.0 ug/l

< 5.0 5.0 ug/L

< 5.0 5.0 ugfL

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 20 20 ug/l

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L
..
< 5.0 5.0 ug/L

< 5.0 5.0 ug/l

< 5.0 5.0 ug/l

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/l

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 22 of 44
Order #: P0201447

Report Date: 02127/02

Client Proj Name: NSA-Midsouth
Client Proj #: 737490.040000

Lab Sample #: P0201447-08

Sample Description

PES-MW4D 013002

Matrix

Water

Sampled DateITime

30 Jan. 02 10:00

Received

31 Jan. 02

Analyte(s) Flag Result PQl Units Method #

Volatiles

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene

Dibromochloromethane

Dibromomethane

Dichlorodifluoromethane.. ·
Ethylbenzene ,"'."

Isopropylbenzeri~:~\., ~.
m & p-Xylene 'i't:f'c;.,~,

Methylene Chloride;
Naphthalene )'

n-Butylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

,':i.

.~ ..

,.', -J

< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
9.1

< 5.0
< 5.0
.11

~\. ~.~~b\
::','<.5.0,':'

< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 10

< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0

5.0
5.0
5.0
5.0
5.0

.,,-:'~::h

5~0. ,:~."J .... ;,.

"'5.0 ,..
'5~0'
~.i' .

/r 5.0

5.0
5.0
5.0
5.0
5.0
5.0
5.0
10

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

ug/L'
,;..u~(~ '~~~}t{gi!.h~~\

ug/L ,

:ug/L

.~g/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L
, ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page:. Page 23 of 44
Order#: P0201447

Report Date: 02127/02
Client Proj Name: NSA-Midsouth

Client Proj #: 737490. 040000

Lab Sample #: P0201447-08

Sample Description
PES-MW4D 013002

Analyte(s)

Matrix

Water

Flag Result

Sampled DatefTime
30 Jan. 02 10:00

PQl

Received
31 Jan. 02

Units Method #

Volatiles

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

RiskAnalysis
Water

Ethane
Ethene

Methane

67
< 5.0
< 5.0

68
150
46

5.0
5.0
5.0

5.0
5.0
0.015

nglL
nglL
uglL

AM18

AM20GAX



Client Name: Parsons Engineering Science
Contact: Bruce Henry

Address: 1700 Broadway
Suite 900

Denver, CO 80290

Page: Page 24 of 44
Order #: P0201447

Report Date: 02127/02
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0201447-09

Sample Description

TRIP BLANK 013002

Analyte(s)

Matrix

Water

Flag Result

Sampled DatelTime

30 Jan. 02 10:30

PQL

Received

31 Jan. 02

Units Method #
Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dibromo-3-chloropropane

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropa!1e!,

1,3,5-TrimethylbJn~~he>:
1,3-Dichlorobenz~'~e ,-,.:1."-

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

.; I:

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0
< 5.0
< 5.0

< 5.0

< 5.0
< 5.0
:< 5.0,". - ~',' .

< 20

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

5.0

5.0

5.0

5.0
·:'5'.B

.~

'.' ,5:0
" .. , .••• >.

..5.0 ,.'
'5~0 .
,.,'

5.0
5.0

5.0

20

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

. " :u~{!-'\··..·.,i,':-':J:':i~:, 8260B

)i,:t.~y.a~~ '",~,,;,,;;,l

''':'qg/L

{ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L,

ug/L

ug/L

uglL

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 25 of 44
Order #: P0201447

Report Date: 02127102
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0201447-09

Sample Description

TRIP BLANK 013002

Analyte(s)

Matrix

Water

Flag Result

Sampled DatelTime

30 Jan. 02 10:30

PQl

Received

31 Jan. 02

Units Method #

, Volatiles

Chlorobenzene

Chloroethane,

Chloroform

Chloromethane

cis-1,2-Dichloroethene
cis-1,3-Dichloropropene

Dibromochloromethane

Dibromomethane

Dichlorodifluoromethane

Ethylbenzene

Isopropylbenzene

m & p-Xylene

Methylene Chloride

Naphthalene

n-Butylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltoluenet
sec-Butylbenzene ~',c

Styrene

tert-Butylbenzene

Tetrachloroethene

Toluene
trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0
< 5.0

< 5.0

<:5.0
< 5.0

~,,: < 5.0

'<,19'
<5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0
_ <5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

5.0

5.0

5.0

5.0

5.0
, 5:0,

5~b
5.0

5'.0
5.0

5.0

10

5.0
5.0

5.0

5.0

5.0

5.0
5.0

5.0

5.0

5.0

5.0

5.0

5.0
, 5.0

5.0

5.0

".._-~~~-~ti?
ug/L" 8260B

.;.~"l"':::~
":,ug/L ,"

·.~g/L

'ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L
ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L



Client Name: Parsons Engineering.Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 26 of 44
Order #: P0201447

Report Date: 02127/02
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0201447-10

Sample Description

PES-MW4S 013002

Analyte(s)

Mill!:ix
Water

Flag Result

Sampled DatelTime

30 Jan. 02 10:45

PQl

Received

31 Jan. 02

Units Method #

WetChem
Water

Bromide
Nitrate-nitrite as N

Total Organic Carbon

< 2.0

0.080

J 2.6

2.0

0.050

5.0

~~1ft;

J'" .~~

,';~ mg/L";;;h;:::~ff~;t;~;: 320.1

:<~<. mg/L "".'::0" __'); 353.3
:~.\rri9/L :,t 9060

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene
1,1-Dichloropropene

1,2,3-Trichlorobenzene _

1 23-Trichloropropane'fir{t , ,,,, ~",

1,2,4-Trichlorobenzene ::i \li;:.,
• "':'!:~l~;Z:;~in<'" ~~. '!'~"'A'I

1,2,4-Tnmethylbenze.r;te i; or;,,::,,,.

1,2-Dibromo-3-chj6ro6fbpan~
t.;. .'

1,2-Dibromoethanej;c'

1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

,.

J

< 5.0

< 5.0

< 5.0

< 5.0·

51
310
< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 20

< 5.0

< 5.0
< 5.0
< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

4.9

5.0
5.0

5.0

5.0

5.0

50
5.0

5.0

5.0

5.0

5.0

20

5.0

5.0
5.0

5.0

5.0
5.0

5.0

5.0

5.0

5.0

5.0

5.0

~(.

:::'.,.

ug/L
ug/L

ug/L

ugll
ug/L

ug/L
ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L
ug/L

ug/L

ug/L

ug/L
ug/L

ug/L

ug/L

ugll

ug/L

ug/L

8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 27 of 44
Order #: P0201447

Report Date: 02127102
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0201447-10

Sample Description

PES-MW4S 013002

Matrix

Water

Sampled DatelTime

30 Jan. 02 10:45
Received
31 Jan. 02

Analyte(s)

Volatiles

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene

Dibromochloromethane

Dibromomethane

Dichlorodifluoromethane. c·....,

Ethylbenzene

Isopropylbenzene.>...
m & p-Xylene '.. "
Methylene Chloride·

. -#);,"::.).:1-

Naphthalene'

n-Butylbenzene

n-Propylbenzene
<rXylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

.......

J

Flag Result

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

57

< 5.0

< 5.0

89,

L~. ;15.Ot'r
''«5.0.;'

..' ...•..•'{

.( < 5.0
< 5.0
<5.0
< 5.0
< 5.0
< 10
< 5.0

< 5.0

- ,"':5.0
< 5.0

< 5.0

<5.0
< 5.0
< 5.0

< 5.0

1.1

< 5.0

< 5.0

< 5.0

pal

5.0

5.0

5.0

5.0

5.0

5.0,",

. ~:.q "
5.0

5.0

5.0

5.0

5.0
5.0

5.0

5.0

5.0

5.0

10
5.0
5.0
5.0
5.0
5.0
5.0

5.0

5.0
5.0
5.0
5.0
5.0
5.0

Units

ug/L4!
.~>

ug/L ....

ug/L
··.·'~g/L

'ug/L

ug/L

ug/L

ug/L
ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L
ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

Method #

8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 28 of 44
Order #: P0201447

Report Date: 02/27/02
Client Proj Name: NSA-Midsouth

Client Proj #: 737490. 040000

Lab Sample #: P0201447-10

Sample Description

PES-MW4S 013002

Analyte(s)

Matrix

Water

Flag Result

Sampled.Daterrime

30 Jan. 02 10:45

PQL

Received

31 Jan. 02

Units Method #

.~~f'·-:'';;~~t,
ug/L f '" 8260B

.. uglL '~~H'{J;'S~;j';f

Volatiles

Trichloroethene
Trichlorofluoromethane

Vinyl Chloride

RiskAnalysis
Water

Ethane·

Ethene

Methane

1000
< 5.0
< 5.0

170

220

74

50
5.0

5.0

5.0

····5:'0'·
0.015

ng/L
ng/L

uglL

AM18

AM20GAX



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 29 of 44
Order #: P0201447

Report Date: 02127/02
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0201447-11

Sample Description

PES-MW3S 013002

Matrix

Water
Sampled DateITime

30 Jan. 02 13:20
Received

31 Jan. 02

Analyte(s) Flag Result PQl Units Method #

WetChem
Water

Bromide

Nitrate-nitrite as N

Total Organic Carbon
J
J

< 2.0

0.050

2.8

2.0

0.050

5.0

• mg/Lijk~~E;~t~;~1t

,.• mg/L
'>'. •.. , '.J;"!",~......~ •

":mg/L

320.1

353.3

9060

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1 ,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane ';:;\;"
1,2,4-Trichloroben?:ene:~ '~:!:,'

,....'t'I_~:~J5,,~ .. , :r, "~-~

1,2,4-Trimethylbenzefle ..' ..

1,2-Dibromo-3-chiorop~bparle
1,2-Dibromoethane i/o>,'
1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1A-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

.~
"'J'

< 5.0 :}fh'· ug/L 8260B

< 5.0 5.0 ug/L
''\.

5.0<5·0" ,. ug/L,
< 5.0::" 5.0 ug/L

66 5.0 ug/L
..... 420" 50 ug/L
~\, < 5.0 5.0 ug/L"f";;-

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L
< 20 20 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 uglL

< 5.0 5.0 ug/L

<: 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 uglL

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

5.6 5.0 ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 30 of 44
Order #: P0201447

.Report Date: 02127102
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0201447-11

Sample Description

PES-MW3S 013002

Matrix

Water

Sampled Datemme

30 Jan. 02 13:20

Received

31 Jan. 02

Analyte(s)

Volatiles

Flag Result POL Units Method #

Bromobenzene <5.0 5.0 ug/L~ 8260B
Bromochloromethane < 5.0 5.0 ···lJg/L·'t~tf?$:~i!

Bromodichloromethane < 5.0 5.0 ugfL ~:

Bromoform < 5.0 5.0 ':':{~Gg/L

Bromomethane < 5.0 5.0 <ug/L

Carbon tetrachloride 24 5:0 ug/L
Chlorobenzene < 5.0 5.0 ug/L
Chloroethane < 5.0 5.0 ug/L
Chloroform 47 5.0 ug/L

Chloromethane < 5.0 5.0 ug/L

cis-1,2-Dichloroethene
-' ..

19 5.0 ug/L

cis-1,3-Dichloropropene .. <: 5.0. 5.0 ug/L
.'"•• >,":..;",.

Dibromochloromethane < 5.0 5.0 ug/L

Dibromomethane
'<'~JY':

< 5.0 5.0 uglL<'!'-

Dichlorodifluoromethane . < 5.0 5.0 ug/L
Ethylbenzene < 5.0 5.0 ug/L

Isopropylbenzene> . < 5.0 5.0 uglL
m & p-Xylene < 10 10 ug/L

Methylene Chloride, ., < 5.0 5.0 ug/L

Naphthalene ~:;~;':
< 5.0 5.0 ug/L

n-Butylbenzene - <5.0 5.0 uglL
n-Propylbenzene < 5.0 5.0 ug/L

o-Xylene < 5.0 5.0 ug/L

p-Isopropyltoluene < 5.0 5.0 ug/L

sec-Butylbenzene < 5.0 5.0 ug/L

Styrene < 5.0 5.0 ug/L

tert-Butylbenz~ne < 5.0 5.0 ug/L

Tetrachloroethene J 1.3 5.0 ug/L

Toluene < 5.0 5.0 ug/L

trans-1,2-Dichloroethene < 5.0 5.0 ug/L

trans-1,3-Dichloropropene < 5.0 5.0 ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 31 of 44
Order#: P0201447

Report Date: 02127/02

Client Proj Name: NSA-Midsouth
Client Proj #: 737490.040000

Lab Sample #: P0201447-11

Sample Description

PES-MW3S 013002

Analyte(s)

Matrix

Water

Flag Result

Sampled DatefIime

30 Jan. 02 13:20

PQl

Received

31 Jan. 02

Units Method #

ug/L;, 8260B
.' ,,",(ugfL"\l,::?i';\2Jif~

.~#)L ':._.'..,','..".:;."':' ii:
\:j~...-,J!.,

. !-,::..;:
l .... ,_:

....

Volatiles

Trichloroethene
Trichlorofluoromethane

Vinyl Chloride

RiskAnalysis
Water

Ethane

Ethene
Methane
TIC

1000
< 5.0'
< 5.0

140

770
1900
850

it:

50
5.0
5.0

.. :....

, .... :

. 5:9
';:;.~f'o,/:,

'0.015
4.0

ng/L

ng/L

ug/L
mg/l CaC03

AM18

AM20GAX



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 32 of 44
Order#: P0201447

Report Date: 02/27/02
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0201447-12

Sample Description

PES-DUP2013002

Matrix

Water

Sampled Dateaime

30 Jan. 02 13:20

Received

31 Jan. 02

Analyte(s) Flag Result PQL Units Method #

WetChem
Water

Bromide

Nitrate-nitrite as N

Total Organic Carbon

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene's tl\
• ",:,~·s~f~~~}~~.. !l. ;,~~

1,2,4-TnmethylbenzenE;l ;\,~:.\~",.
.::~ ,~. :·7','.J;: .it~;;.'.

1,2-Dibromo-3-chlbropropane

1,2-Dibromoethane:;

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1~3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

< 2.0 2.0 mg/L' 320.1

J 0.050 0.050 m~/L 353.3

J 2.9 5.0 ,mg/L 9060

:.f.
, " '-,.1

< 5.0 ,,5.0 ug/L 8260B

< 5.0 5.0 ug/L

< 5~O, 5.0 ug/L

.,,: '::';"·~.r.-.
< 5.0.'> ";: 5.0 ug/L

80 5.0 ug/L

450 50 ug/L
',' < 5.0 5.0 ug/L".. ;

, ,;~~6~~<' < 5.0 5.0 ug/Lf.

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 20 20 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L
, .
< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ' ug/L

< 5.0 5.0 ug/L

<5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

6.9 5.0 ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 33 of 44
Order #: P0201447

Report Date: 02/27/02
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0201447-12

Sample Description

PES-DUP2013002

Matrix

Water
Sampled DatelTime

30 Jan. 02 13:20

Received

31 Jan. 02

Analyte(s) Flag Result PQL Units Method #

Volatiles

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorbbenzene

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene

Dibromochloromethane

Dibromomethane

Dichlorodifluoromethane",....,..

Ethylbenzene ';~ :;;~

Isopropylbenzeri~1{;r::_ ~: \1i§:,
m &p-Xylene ·"<c.';~;':;'::S \~;;.
Methylene Chloride\ . 'c:;

Naphthalene . '.;" •.

n-Butylbenzene
n-Propylbenzene

o~Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

J

< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
31

< 5.0
< 5.0
57
< 5.0
23:;:~

·'·<::5.0'¥
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 10

< 5.0
< 5.0

- .<.5.0 ..
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
1.5
< 5.0
< 5.0
< 5.0

....
'-.:"

5.0
5.0
5.0
5.0
5.0 '

'~Lh:
5.0
5.0
5:0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
10

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

ug/L
oglL

~~

l!~/L
-:"ug/L
"itig/L
J~"g/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

uglL

ugIL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

.uglL

ug/L

ug/L

ug/L

8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 34 of 44
Order #: P0201447

Report Date: 02/27/02
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0201447-12

Sample Description

PES-DUP2 013002

Matrix

Water

Sampled DatefTime

30 Jan. 02 13:20

Received

31 Jan. 02

Analyte(s) Flag Result PQl Units Method #

Volatiles

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

RiskAnalysis
Water

Ethane

Ethene
Methane

1100

< 5.0
< 5.0

140

780

1.800

., :~

. :~.-- ..

50
5.0
5.0

5~0

. 5.0
'0:OJ5'

ug/L

ug!L
"" ugiL

ng/L

ng/L

ug/L

~,

'"

82608

,-;
~.

AM18

AM20GAX



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 35 of 44
Order #: P0201447

Report Date: 02/27/02
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0201447-13

Sample Description

PES-MW3D 013002

Matrix

Water

Sampled Datemme

30 Jan. 02 14:40
Received

31 Jan. 02

Analyte(s) Flag Result PQl Units Method #

WetChem
Water

Bromide
Nitrate-nitrite as N

Total Organic Carbon
J

< 2.0
0.050

260

2.0
0.050
25

",.." ~""<:"':'

~:

mg{L':~~l.ri;j1(tj.~~

m~/L "-"j'; _,4.?
ing/L

320.1
353.3
9060

Volatiles
Water

1,1,1,2-Tetrachloroethane
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane
t,1-Dichloroethane
1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene "~

1 2 3 T . hi "",, , - nc oropropane !i!:~.

1,2,4-Trichlorobenzene '!: <;;.
,·~~:r.;.ifh" :- ",'-:;

1,2,4-Trimethylbei.fz~m~\'~~:::,
1,2-Dibromo-3-chk>roprgpan~"
1,2-Dibromoethane)~),y ,
1,2-Dichlorobenzene
1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane
1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

< 5.0 5.0 ug/L 8260B
< 5.0

"' - !?O ug/L

.. < 5.0 5.0 ug/L
~:~, < 5 0 5.0 ug/L
~t~·:~ . . ',.'

<4,.1 ','
5.0 ug/L

..'-':.' 31 5.0 ug/L

< 5.0 5.0 ug/L

:: < 5.0 5.0 ug/L'
,1:'
r' < 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 uglL
< 20 20 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L....
< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L
< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway'

Suite 900
Denver, CO 80290

Page: Page 36 of 44
Order #: P0201447

Report Date: 02/27102
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0201447-13

Sample Description

PES-MW3D 013002

Matrix

Water
Sampled DateITime

30 Jan. 02 14:40

Received

31 Jan. 02

Analyte(s) Flag Result PQl Units Method #
Volatiles

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chloroethane

Chloroform
Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene

Dibromochloromethane

Dibromomethane

Dichlorodif1uoromethan~(.,'

Ethylbenzene "-.;,

Isopropylbenzel1e',::-;: ," :;.'\
m & p-Xylene . ~,;, /;

Methylene Chloride",

Naphthalene

n-Butylbenzene

n-Propylbenzene

o~Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene
tert-Butylbenzene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

< 5.0 5.0 ug/L

< 5.0 5.0 " -ug/L
"':', ,:',

< 5.0 5.0 ~;, :"0,:" ug/L

< 5,0 5.0 '(~;':'tfg/L

< 5.0 5.0 :'ug/L

5.0·
.-.,

"ug/L8.3 "

< 5.0 5:0 ug/L

< 5.0 ' 5.0 ug/L

18
. ,

.~:O ug/L
< 5.0'

:~~
5.0 ug/L

35 5.0 ug/L
<5.0 " 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

,., < 5.0 5.0 ug/L

< 5.0 5.0 uglL

< 5.0 5.0 ug/L

< 10 10 ug/L

J 3.2 5.0 ug/L

< 5.0 5.0 ug/L

- <,5.0 5.0 uglL

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 uglL

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 37 of 44
Order#: P0201447

Report Date: 02/27/02
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0201447-13

Sample Description
PES-MW3D 013002

Analyte(s)

Matrix
Water

Flag Result

Sampled DatefTime
30 Jan. 02 14:40

PQl

Received
31 Jan. 02

Units Method #

Volatiles

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

160
< 5.0
< 5.0

5.0

5.0

5.0 .~'. C\

RiskAnalysis
Water

Ethane

Ethene
Methane

120

860
13000

5.0
5.0
0.015

.~;
ng/L
ng/L
ug/L

AM18

AM20GAX



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 38 of 44
Order #: P0201447

Report Date: 02/27/02
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0201447-14

Sample Description

PES-MW3DMS

Analyte(s)

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dibromo-3-chloropropane

1,2-Dibromoethane

1,2-Dichlorobenzene .. ,.'

1,2-Dichloroethane f\~
1,2-Dic~loroproPfl)~.·", I, ';..~;
1,3,5-TnmethYlbel1",~en~;l )!J;":
1,3-Dichlorobenzene "?~)

:~~~:_,.

1,3-Dichloropropane"

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Matrix

Water

Sampled DatelTime Received

30 Jan. 02 14:40 31 Jan. 02

Flag Result POL Unlts Method #

,.~_.~.,;:~~

<5.0 5.0 ."u~/~ f(i,9£,.;;SJ~;~1B~:t; 8260B
< 5.0 5.0 ."\~i;~<J~;~·:ji .. ,jl
< 5.0 5.0

< 5.0 5.0 ':~ug/L

5.4 5.0, ug/L
r:. '...'-

130 5:0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L
":,/;<.;. .'

< 5.0>. 5.0 ug/L

< 5.0 5.0 ug/L
'.

.'<.5..0 < 5.0 ug/L

< 20 20 ug/L

.. < 5.0 5.0 ug/L
'.

< 5.0 5.0 uglL

<5.0 5.0 ug/L

< 5.0 5.0 ug/L

<5.0 5.0 ug/L

< 5.0 5.0 ug/L

<5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5~0 ug/L

66 5.0 ug/L

< 5.0 5.0 ug/L

<5.0 5.0 ug/L

<5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

8.0 5.0 ug/L



Page: Page 39 of 44
Order#: P0201447

Report Date: 02/27/02
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Lab Sample #: P0201447-14

Sample Description

PES-MW3D MS

Matrix

Water

Sampled DatefTime

30 Jan. 02 14:40
Received

31 Jan. 02

Analyte(s) Flag Result PQL Units Method #

8260B

"J.

uglL
,':.'ug/L i·.~,;'£gfJ.7:c";i;:;):"

.. ug/L

"~\!ii~:~~~
, ug/L

ug/L

ug/L
uglL

ug/L
ug/L

ug/L

ug/L
ug/L
ug/L
ug/L
uglL

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

5.0
5.0
5.0
5.0
5.0
Klr.
5~\0

."- .~~ .C
o

5.0

.~:O
5.0
5.0
10

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

61
< 5.0
23

< 5.0
50
< 5.0
< 5.0
< 5.0
'<~~~Q. ,.;~."

~:i : ~:~'~i:
>,< 10.Y

4.2

< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
··<5.0.
< 5.0
63

< 5.0
< 5.0
250

< 5.0

< 5.0

Volatiles

Chlorobenzene

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene

Dibromochloromethane

Dibromomethane

Dichlorodifluoromethane

Ethylbenzene

Isopropylbenzene

m &p-Xylene

Methylene Chloride

Naphthalene

n-Butylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltoluen~::
sec-Butylbenzene ~.,

-. ~ '.:'
Styrene

tert-Butylbenzene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 40 of 44
Order#: P0201447

Report Date: 02/27/02
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0201447-15

Sample Description Matrix Sampled DatefTime Received

PES-MW3D MSD Water 30 Jan. 02 14:40 31 Jan. 02

Analyte{s) Flag Result PQl Units Method #

Volatiles
.~"·:.-'Y·;:r.

Water ,~

1,1,1,2-Tetrachloroethane < 5.0 5.0 ' ·UQlLt,.;~j;i;!~f\~ 8260B
1;1,1-Trichloroethane < 5.0 5.0 ugjL }~

1,1,2,2-Tetrachloroethane < 5.0 5.0 <.:,.,; ";,,~'og/L f"

1,1,2-Trichloroethane < 5.0 5.0 uglL
1,1-Dichloroethane J 4.9 5.0 ug/L
1,1-Dichloroethene 120 9;0 ug/L
1,1-Dichloropropene < 5.0 5.0 ug/l
1,2,3-Trichlorobenzene < 5.0 ~.O ug/L
1,2,3-Trichloropropane

{:~j:,
< 5.0L., 5.0 uglL

1,2,4-Trichlorobenzene .....~ < 5.0'};: 5.0 ug/L
1,2,4-Trimethylbenzene ':<5.0. 5.0 ug/L

'-:".f. ;

1,2-Dibromo-3-ehloropropane < 20 20 ug/L
1,2-Dibromoethane < 5.0 5.0 ug/L
1,2-Dichlorobenzene < 5.0 5.0 ug/L

.-
1,2-Dichloroethane < 5.0 5.0 ug/L

1,2-DichloropropJl:r:l~ < 5.0 5.0 ug/L
1,3,5-Trimethylb~'~i~6e :. < 5.0 5.0 ug/L

i . ·i ..'. ~

1,3-Dichlorobenzen~
'~;'.: ,

< 5.0 5.0 ug/L
1,3-DichloropropanJi" < 5.0 5.0 ug/L
1,4-Dichlorobenzene < 5.0 5.0 ug/L
2,2-Dichloropropane < 5.0 5.0 ug/L
2-Chlorotoluene < 5.0 5.0 ug/L
4-Chlorotoluene < 5.0 5.0 ug/L
Benzene 61 5.0 ug/L
Bromobenzene < 5.0 5.0 ug/L
Bromochloromethane < 5.0 5.0 uglL

Bromodichloromethane < 5.0 5.0 ug/L

Bromoform < 5.0 5.0 ug/L
Bromomethane < 5.0 5.0 ug/L

Carbon tetrachloride 7.1 5.0 ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 41 of 44
Order #: P0201447

Report Date: 02/27/02
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

, Lab Sample #: P0201447-15

Sample Description

PES-MW3D MSD

Matrix

Water

Sampled Datemme

30 Jan. 02 14:40

Received

31 Jan. 02

Analyte(s) Flag Result PQL Units Method #

~:
;:

Volatiles

Chlorobenzene

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene

Dibromochloromethane

Dibromomethane

Dichlorodifluoromethane

Ethylbenzene

Isopropylbenzene

m & p-Xylene

Methylene Chloride

Naphthalene

n-Butylbenzene

n-Propylbenzene

a-Xylene

p-Isopropyltoluene.
sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

Toluene

trans-1.2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

57

< 5.0

21
< 5.0

46

< 5.0

< 5.0
< 5.0

< 5.p
<5.0;;.. ,

:;-, < 5.0;~r

"'<7 .~9"
3.8

< 5.0

<5.0

< 5.0

< 5.0

< 5.0
< 5.0

< 5.0

< 5.0

< 5.0

59

< 5.0

< 5.0

230

< 5.0

< 5.0

.. "'~-.

5.0

5.0

5.0

5.0

5.0
"5'.ir,
.,5:'Q
,5.0
'5:0
5.0

5.0
10

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

~_-:.

".;'~k~
uglL

:,.~g/L

'itJg/L

ug/L

ug/L

ug/L
ug/L
ug/L

ug/L

ug/L

ug/L

ug/L
ug/L

ug/L
ug/L

ug/L

ug/L
uglL

ugIL
ug/L
ug/L

ug/L
ug/L

ug/L
ug/L

ug/L

82608



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 42 of 44
Order #: P0201447

Report Date: 02/27102
Client Proj Name: NSA-Midsouth

Client Proj #: 737490. 040000

Lab Sample #: P0201447-16

Sample Description

PES-MW2D 013002

Analyte(s)

WetChem
Water

Bromide

Nitrate-nitrite as N

Total Organic Carbon

Matrix

Water

Flag Result

< 2.0

0.13

600

Sampled Datemme

30 Jan. 02 16:00

PQL

2.0

0.050

250

Received

31 Jan. 02

Units Method #

_J'l;.";~~\!

"

, "mg/L'~"~.'::'?~1~~~;, 320.1

mg/L 353.3

mg/L 9060

Volatiles

Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene
"

1,2,3-Trichloropropane;,

1,2,4-Trichlor<~~J(.,~~~ne '~':'~);it
1,2,4-Trimethylberiiel)e)~ \\.'
1,2-Dibromo-3-chlo~op~aparil~'
1,2-Dibromoethane/'" "

1,2-Dichlorobenzene
1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

;;:"f~"5~a' ;,

< 5.0 ug/L 8260B
"5.0

. -'.

< 5.0 ... ug/L

< 5.Q '5.0 ug/L
< 50::'- 5.0 ug/L'3"
8.3 : 5.0 ug/L

44 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

,< 20 20 ug/L

< 5.0 5.0 ug/L

< 5~0 5.0 ug/L
- <5.0 5.0 ug/l

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry

Address: 1700 Broadway
Suite 900
Denver, CO 80290

Page: Page 43 of 44
Order #: P0201447

Report Date: 02/27/02
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0201447-16

Sample Description

PES-MW2D 013002

Analyte(s)

Matrix

Water

Flag Result

Sampled DatefTime

30 Jan. 02 16:00

PQL

Received

31 Jan. 02

Units Method #

Volatiles

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene

Dibromochloromethane

Dibromomethane
Dichlorodifluoromethane . .

Ethylbenzene

Isopropylbenzerl~i~-,

m & p-Xylene

Methylene Chloride

Naphthalene
n-Butylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

Toluene

trans-1.2-Dichloroethene

trans-1.3-Dichloropropene

< 5.0
< 5.0
< 5.0
< 5.0
< 5.0

J 1.4

< 5.0
< 5.0
<-5.0
< 5.0

. . . .. ~ ,.

..,,'3::;,~ 2
5

,0_?('

< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 10
< 5.0
< 5.0
< 5.0
<5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0

5.0
5.0
5.0
5.0
5.0

/'5.0

\~: .. 5;9
'5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
10

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

.,..:..,-;~#~
ug/L/ >;,. 8260B

,,(~Jt''¥R~i;~

.;:ug/L
'C;ilg/L

"~g/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L
ug/L

ug/L
ug/L

ug/L
ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 44 of 44
. Order#: P0201447

Report Date: 02127102
Client Proj Name: NSA-Midsouth

Client Proj #: 737490.040000

Lab Sample #: P0201447-16

Sample Description

PES-MW2D 013002

Analyte(s)

Matrix

Water

Flag Result

Sampled Datemme

30 Jan. 02 16:00

PQl

Received

31 Jan. 02

Units Method #

;::{;;l~6' ...
0,0.15·
fa

Volatiles

Trichloroethene
Trichlorofluoromethane
Vinyl Chloride

RiskAnalysis
Water

Ethane
Ethene

Methane

TIC

.,~
.,~.

42
< 5.0
< 5.0

46
150 /

2500
'500;;;

~.•.' ';;:. .....,o'.
'/~.:
'(:;::.;..

5.0
5.0
5.0

'';':.~:.

l~~: .
.;! ,..~ '. ~., .

ng/L
ng/L

uglL

mg/l CaC03

AM18

AM20GAX
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Client Name: Parsons Engineering Science
Contact: Bn.ice Henry
Address: 1700 Broadway

Denver, CO 80290

Page: Page 1 of 23
Order #: P0202020

Report Date: 02119/02

Client Proj Name: NSA-Midsouth
Client Proj #: 737490.040000

Sample Identification
Lab Sample # Client Sample 10
P0202020-01 PES-INJ2D 013102
Po202020-02 PES-INJ4S 013102
P0202020-03 PES-INJ4S 013102 DUf'
P0202020-0S PES-INJ4S 013102
P0202020-06 PES-INJ2D 013102

P0202020-07 PES-INJ2S 013102

P0202020-08 PES-INJ2S 013102
P0202020-09 TRIP BLANK

P0202020-10 PES-MW2s 013102

Approved By:

NOTES: The Oil samples have elevate detection levels due to matrix interference. The water sample PES-INJ4S 013102
.had elevated detection levels due to foaming.

220 William Pitt Way, Pittsburgh, PA 15238 • Phone (412) 826-5245, Fax (412) 826-3433



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 2 of 23
Order #: P0202020

Report Date: 02119/02

Client Proi Nam NSA-Midsouth
Client Proi t 737490.040000

Lab Sample #: P0202020-01

Sample Description

PES-INJ2D 013102 .

Analyte(s)

Matrix

Solid

FlaQ Result

Sampled DatefTime

31 Jan. 02 8:10

PQl

Received

01 Feb. 02

Units Method #

Volatiles
Solid

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene
1,2,3~Trichlorobenzene

1,2,3-Trichloropropane

1,2A-Trichlorobenzene

1,2A-Trimethylbenzene

1',2-Dibromo-3-chloropropane

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloroprop~>ne.

1,3,5-Trimethylbeh~en~

1,3-Dichlorobenzerie
'~1::,':$t!.~

1,3-Dichloropropane"

1A-Dichlorobenzene
2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene
Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethi:lne

Carbon tetrachloride

< 5000 5000

< 5000 5000
< 5000 5000
< 5000 5000
< 5000 5000
< 5000 /- 5000

.:-,""';'

< 5000 5000

< 5000 5000

< 5000 5000
< 5000; 5000

. '< 5000' 5000

< 20000 20000

< 5000 5000

< 5000 5000

< 5000 5000

< 5000 5000
< 5000 5000

< 5000 5000

< 5000 5000

< 5000 5000., .

< 5000 5000

< 5000 5000 .

< 5000 5000

< 5000 5000

< 5000 5000

< 5000 5000

< 5000 5000

< 5000 5000

< 5000 5000

< 5000 5000

!,t~;·,;·~;;'l-:!~·.J',

. >ug~~Jif;;f;r~W!.~:\
·>.L~., ug/".K,,'9 '~'" ,,;,'
"<;ljgJ/Kg ."7'''';:'''

>~6g!Kg

u9tKg
ug/Kg
ug/Kg
ug/Kg

ug/Kg

uglKg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg
ug/Kg

ug/Kg

ug/Kg

ug/Kg
ug/Kg

ug/Kg

ug/Kg

ug/Kg
ug/Kg

uglKg

ug/Kg

ug/Kg

ug/Kg
uglKg

8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 3 of 23
Order #: P0202020

Report Date: 02/19/02
Client Proi Nam NSA-Midsouth

Client Proi # 737490.040000

Lab Sample #: P0202020-01

Sample Description Matrix Sampled DatelTime Received

PES-INJ2D 013102 Solid 31 Jan. 02 8:10 01 Feb. 02

Analyte(s) Flaa Result PQl Units Method #

Volatiles

Chlorobenzene < 5000 5000 ug/Kg' 8260B
Chloroethane < 5000 5000 ug!Kg
Chloroform < 5000 5000

,.,",-;,".<

ugZkg
Chloromethane < 5000 5000 ug/Kg
cis-1,2-Dichloroethene < 5000 5000 ug/Kg
cis-1,3-Dichloropropene < 5000 "SbOO ug/Kg
Dibromochloromethane < 5000 ':i,,5000 ug/Kg
Dibromomethane < 5000 ';'::5()00 ug/Kg
Dichlorodifluoromethane .<5000 '".' 5000 ug/Kg
Ethylbenzene t-· ' < 53'00

~., .'-. 5000 ug/Kg

< 500tY
,"-,

Isopropylbenzene 5000 ug/Kg
m & p-Xylene ~·.1000b 10000 ug/Kg
Methylene Chloride

... '

< 5000 5000 ug/Kg
.~ .- .

Naphthalene < 5000 5000 ug/Kg
n-Butylbenzene ".' < 5000 5000 ug/Kg

n-Propylbenzene
,.....

< 5000 5000 ug/Kg
o-Xylene ~ r·· < 5000 5000 ug/Kg

~

p-Isopropyltoluene < 5000 5000 ug/Kg
sec-Butylbenzene

;'..,- .. < 5000 ,5000 ug/Kg
Styrene < 5000 5000 ug/Kg
tert-Butylbenzene < 5000 5000 ug/Kg

- ...
Tetrachloroethene < 5000 5000 ug/Kg
Toluene :< 5000 5000 ' ug/Kg
trans-1,2-Dichloroethene < 5000 5000 ug/Kg
trans-1,3-Dichloropropene < 5000 5000 ug/Kg

Trichloroethene < 5000 5000 ug/Kg

Trichlorofluoromethane < 5000 5000 ug/Kg

Vinyl Chloride < 5000 5000 ug/Kg



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 4 of 23
Order #: P0202020

Report Date: 02/19/02
Client Proi Nam NSA-Midsouth

.Client Proi # 737490.040000

Lab Sample #: P0202020-02

Sample Description

PES-INJ4S 013102

Analyte(s)

Matrix

Solid

FlaQ Result

Sampled DatefTime

31 Jan. 02 8:30

PQl

Received

01 Feb. 02

Units Method #

Volatiles
Solid

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene
1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dibromo-3-chloropropane

1,2-Dibromoethane

1,2-Dichlorobenzene ,

1,2-Dichloroethane W':~f{\

1,2-Dichloropropai:l~. ;', ~:~~!t

1,3,5-Trimethylbeh{~n~,:,.t .,~
1,3-Dichlorobenzeri'e."~~"­
1,3-Dichloropropane1:

i
"'"

1,4-Dichlorobenzene
2,2-Dichloropropane.

2-Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

.""----,

< 5000

< 5000

< 5000

< 5000

< 5000

< 5000

< 5000

<:·5000
< 5000

< 5000'

<: 5000
< 20000

..~~.j/
<5000

< 5000

< 5000

< 5000

< 5000

< 5000

< 5000

_<500o.
< 5000

< 5000

< 5000

< 5000

< 5000

< 5000

< 5000

< 5000

< 5000

< 5000

5000

5000

5000

5000

5000
5000 .'

····:500'0
?OOO
5000

5000

5000

20000

5000

5000

5000

5000

5000

5000

5000

5000
5000

5000

5000

5000

5000

5000

5000

5000

5000

5000

<ug/Kg~'i;I";'i':1i~;';;;\ 8260B

....... ugt,Kg

.• ,yg/Kg
ug/Kg

ug/Kg

ug/Kg'

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

uglKg

ug/Kg

ug/Kg

ug/Kg

ug/Kg
ug/Kg

ug/Kg
ug/Kg

ug/Kg
ug/Kg
ug/Kg

ug/Kg
ug/Kg
ug/Kg

ug/Kg
ug/Kg

ug/Kg



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Page: Page 5 of 23
Order #: P0202020

Report Date: 02119/02

Client Proi Nam NSA-Midsouth
Client Proi # 737490.040000

Lab Sample #: P0202020-02

Sample Description

PES-INJ4S 013102

Analyte(s)

Volatiles

Chlorobenzene

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene

Dibromochloromethane

Dibromomethane

Dichlorodifluoromethane

'. Ethylbenzene
'-Isopropylbenzene

m & p-Xylene

Methylene Chloride

Naphthalene

n-Butylbenzene "t .

n-Propylbenzene

o-Xylene
p-Isopropyltoluene,' .

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

'-;'.

Matrix

Solid

, ,

FlaQ Result

< 5000

< 5000

< 5000

< 5000

< 5000

< 5000

< 5000

< 5000

,< 5000 "':.

< 568,Q"
~,.: t~{

.< 500q~:

--:::,,10000

< 5000

< 5000

< 5000

< 5000

< 5000

< 5000

< 5000

< 5000

< 5000

< 5000

< 5000

< 5000

< 5000

< 5000

< 5000

< 5000

Sampled DatelTime

31 Jan. 02 8:30

PQL

5000

5000

5000

5000

5000
·'5000
5600 '

-'f~OOO .~!
5000
5000

5000

10000

5000

5000

5000

5000

5000

.5000

5000

5000

5000

5000
5000 '

5000

5000

5000

5000

5000

Received

01 Feb. 02

Units Method #

ug/Kg 8260B
.-i ug/Kg;'.i;I::;;:.f:i;:fit~:ij.

uglkg ".;
'ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg
ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg
. ug/Kg

ug/Kg

ug/Kg

ug/Kg



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Page: Page 6 of 23
Order #: P0202020

Report Date: 02119/02
Client Proi Nam NSA-Midsouth

Client Proi 1 737490.040000

Lab Sample #: P0202020-03

Sample Description

PES-INJ4S 013102 DUP

Analyte(s)

Matrix

Solid

Flall Result

Sampled Dateffime

31 Jan.02 8:30

Pal

Received

01 Feb. 02

Units Method #

Volatiles
Solid

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane
1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dibromo-3-chloropropane

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropan~

1,3,5-TrimethYlbJn¥~he :'
1,3-Dichlorobenzene

1,3-Dichloropropane

1A-Dichlorobenzene

2,2-Dichloropropane
2-Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

< 5000

< 5000

< 5000

< 5000

< 5000

< 5000

< 5000l

< 5000

<500R
< 5000{

,'< 50PO
< 20000

< 5000

< 5000

< 5000

< 5000

< 5000

< 5000

<5000

_<,5000

< 5000

< 5000
< 5000

< 5000

< 5000

< 5000

< 5000

< 5000

<5000

< 5000

~.~,.. ....:;

5000
5000

5000

5000

5000
;.'

, '5000
~!50do/:

5000

5000

5000

5000

20000

5000

5000

5000

5000

5000

5000

5000

5000

5000

5000
5000
5000

5000
'5000

5000

5000

5000

5000

',. -~ _:

'u9lI<9'\":::,S:--:'"",\. 8260B
ug/Kg '.

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

yg/Kg
ug/Kg

ug/Kg
ug/Kg

ug/Kg
ug/Kg

ug/Kg

ug/Kg

ug/Kg

uglKg

ug/Kg

ug/Kg
ug/Kg



Client Name: Parsons Engineering Science
Contact: Bruce Henry

Address: 1700 Broadwav
Suite 900
Denver, CO 80290

Page: Page 7 of 23
Order #:, P0202020

Report Date: 02119/02
Client Proi Nam NSA-Midsouth

Client Proi t 737490.040000

Lab Sample #: P0202020-03

Sample Description

PES-INJ4S 013102 DUP

Analyte(s)

Matrix

Solid

FlaQ Result

Sampled Dateaime

31 Jan. 02 8:30

PQL

Received

01 Feb. 02

Units Method #

Volatiles

Chlorobenzene

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene

Dibromochloromethane

Dibromomethane

Dichlorodifluoromethane

Ethylbenzene

Isopropylbenzene

m & p-Xylene

Methylene Chloride

Naphthalene

n-Butylbenzene

n-Propylbenzene

o-Xylene /~:~:::i.,c ,:
p-Isopropyltoluene.,'·c:{,\: ",'\
sec-Butylbenzene ."

Styrene
tert-Butylbenzene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

trans~1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

< 5000

< 5000

< 5000

< 5000

< 5000

< 5000

< 5000

< 5000"
<5000

:~~~~
<10000

< 5000

< 5000

< 5000

< 5000

< 5000

< 5000
< 5000

< 5000
< 5000
- .. - .--.

< 5000

< 5000

< 5000

< 5000

< 5000

< 5000

< 5000

5000

5000

5000

5000

5000
-::j,g~oo

';t" 5000'

;~,~~()OO}J:.

$000

5000

5000

10000

5000

5000

5000
,5000

5000

5000
5000

5000

5000
5000
5000 '

5000

5000

5000

5000

5000

...:~·,:·t..:.

ug/Kg;:'

,.~:;,,{' ~~t~~\t\~'<;';~::;:+j~~

"',9giKg '.
Ug/Kg
u'g/Kg

uglKg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg'

ug/Kg

ug/Kg
ug/Kg

ug/Kg
ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Page: Page 8 of 23
Order #: P0202020

Report Date: 02119/02
Client. Proi Nam NSA-Midsouth

Client Proi 1 737490.040000

Lab Sample #: P0202020-05

Sample Description
PES-INJ4S 013102

Matrix
Water

Sampled DatefTime

31 Jan. 02 9:00
Received

01 Feb. 02

Analyte(s) FlaQ Result PQL Units Method #

WetChem
Water

Nitrate-nitrite as N
Total Organic Carbon

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane
1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene
1,2,3-Trichlorobenzene
1,2,3-Trichloropropane
1,2,4-Trichlorobenzene·
1,2,4-Trimethylbenzene·· .;::.

1,2-Dibronio-3:dil~ropropa;ij~""
1,2-Dibromoethane . '-;,0", j/

1,2-Dichlorobenzene

1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobeniene
,1,3-Dichloropropane

1,4-Dichlorobenzene
2,2-Dichloropropane

2-Chlorotoluene
4-Chlorotoluene

Benzene

Bromobenzene

J 0.050
2400

<50

< 50
< 50
~'56,

<50

< 50
;/50··'
< 50
< 50

< 50
< 50

<200

< 50
< 50

< 50

<50
<50
< 50
< 50
<50
< 50
< 50
< 50

< 50

<50

0.050 .-.mg/L 353.3
..;~, <'~il;

120 ..... mg/L ~.... , 9060. ...

..,';.:'

;. ..- ". ~~' .

50 ug/L 8260B
50 ug/L

5Q ug/L

50 ug/L

50 ug/L

50 ug/L

50 ug/L

50 ug/L

50 ug/L

50 ug/L

50 ug/L

200 ug/L

50 ug/L

50 ug/L

50 ug/L

50 ug/L

50 ug/L

50 ug/L

50 ug/L

50 ug/L

50 ug/L

50 ug/L

50 ug/L

50 ug/L

50 ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 9 of 23
Order #: P0202020

Report Date: 02119/02
Client Proi Nam NSA-Midsouth

Client Proi # 737490.040000

Lab Sample #: P0202020-05

Sample Description Mill!:ix Sampled Dateaime Received

PES-INJ4S 013102 Water 31 Jan. 02 9:00 01 Feb. 02

Analyte(s) Fla~ Result PQl Units Method #

V latiles
.,t

Bromochloromethane < 50 50 ug/L,: a260B
Bromodichloromethane < 50 50 ."""""ug/L...,,(;~ -fJ.~

Bromoform < 50 50 ,',' ,,' uglL ..

Bromomethane < 50 50 ".ug/L
Carbon tetrachloride < 50 50 -','-

'~g/L.. ,:

Chlorobenzene < 50 50 '~g/L

Chloroethane < 50 50 ug/L
Chloroform < 50 50 ug/L
Chloromethane .·.<·50 50;' ug/L
cis-1,2-Dichloroethene < 50 50 ug/L
cis-1,3-Dichloropropene :';' .. < 50 \" .'

50 ug/L'"..
Dibromochloromethane ;~~!~p.,..~ 50 ug/L....:
Dibromomethane ":" . ". < 50 50 ug/L
Dichlorodifluoromethane ·Jt.'. < 50 50 ug/L
Ethylbenzene < 50 50 ug/L
Isopropylbenzene < 50 50 ug/L
m & p-Xylene ,: f::~.c < 100 100 ug/L
Methylene ChIOrid~;;;;';.~;J:. <50 50 ug/L

. .,. ..•..;y,

uglLNaphthalene '\',: <50 50
n-Butylbenzene < 50 50 ug/L
n-Propylbenzene < 50 50 ug/L
o-Xylene < 50 50 ug/L
p-Isopropyltoluene < 50 50 uglL
sec-Butylbenzene <50 50 ug/L
Styrene < 50 50 ug/L
tert-Butylbenzene < 50 50 ug/L
Tetrachloroethene < 50 50 ug/L
Toluene < 50 50 ug/L
trans-1,2-Dichloroethene < 50 50 ug/L
trans-1,3-Dichloropropene < 50 50 ug/L
Trichloroethene < 50 50 uglL



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 10 of 23
Otder#: P0202020

Report Date: 02119/02

Client Proi Nam NSA-Midsouth
. Client Proi 1 737490.040000

lab Sample #: P0202020-05

Sample Description

PES-INJ4S 013102

Matrix

Water

Sampled Dateffime

31 Jan. 02 9:00

Received

01 Feb. 02·

Analyte(s)

Volatiles

Trichlorofluoromethane

Vinyl Chloride

RiskAnalysis
Water

Ethane

Ethene

Methane

FlaQ Result

<50

< 50

470

2800

2500

...;. ,"

PQl

50

50

Ko.
5,0
0.015

Units

ug/l

ug/l

ng/l
ng/l

ug/l

Method #

8260B

AM18

AM20GAX



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Sample Description

PES-INJ2D 013102

Analyte(s)

WetChem
Water

Bromide

Nitrate-nitrite as N

Total Organic Carbon

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene
1,2,3-Trichlorobenzene _

1,2,3-Trichloropropane f~~~

1,2,4-Trichlorog~?~:ne .~\~;:)~
1,2,4-Trimethylberize:n~ .~.' \t.. ":. ~.::!" :::. .._.~.;

1,2-Dibromo-3-chlor9pr0p,ane
1,2-Dibromoethane .,~.,

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

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

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene'

Page: Page 11 of 23
Order#: P0202020

Report Date: 02119/02

Client Proi Nam NSA-Midsouth
Client Proi # 737490. 040000

Lab Sample #: P0202020-06



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Page: Page 12 of 23
Order #: P0202020

Report Date: 02/19/02
Client Proi Nam NSA-Midsouth

Client Proi # 737490.040000

Lab Sample #: P0202020-06

Sample Description Matrix Sampled Dateffime Received
PES-INJ2D 013102 Water 31 Jan. 02 9:40 01 Feb. 02

Analyte(s) FlaQ Result PQl Units Method #.

Volatiles

Bromobenzene
..l:"·l.:":'".i4~ ...

< 5.0 5.0 ug/L' 8260B
Bromochloromethane <: 5.0 5.0 ;..,..... u9!~
Bromodichloromethane < 5.0 5.0 '.':."~~?~~ ... u~!L
Bromoform < 5.0 5.0

.'

i.i.ig/L
Bromomethane < 5.0 5.0 ~g/L

Carbon tetrachloride < 5.0 5.0 ug/L
Chlorobenzene < 5.0 q.b ug/L
Chloroethane < 5.0' 5.0 ug/L
Chloroform <5.0 ?:O' ug/L
Chloromethane < s:5?y. 5.0 ug/L
cis-1,2-Dichloroethene ' < 5.0 '~:

•• ; .• 0 ••

uglL5.0
cis-1,3-Dichloropropene ';{:~;~"g.,l' 5.0 uglL
Dibromochloromethane < 5.0 5.0 ug/L
Dibromomethane < 5.0 5.0 ug/L
Dichlorodifluciromethane . < 5.0 5.0 ug/L
Ethylbenzene. ';';2'~;!'",~~~~" < 5.0' 5.0 ug/L
Isopropylbenzeri~ <,5.0 5.0 ug/L
m & p-Xylene <10 10 ug/L
Methylene Chloride < 5.0 5.0 ug/L
Naphthalene <5.0 5.0 ug/L
n-Butylbenzene "- <5.0. 5.0 ug/L
n-Propylbenzene < 5.0 5.0 ug/L
o-Xylene < 5.0 5.0 ug/L
p-lsopropyltoJuene < 5.0 5.0 ug/L
sec-Butylbenzene < 5.0 5.0 ug/L
Styrene < 5.0 5.0 ug/L
tert-Butylbenzene < 5.0 5.0 ug/L
Tetrachloroethene < 5.0 5.0 ug/L

Toluene < 5.0 5.0 'ug/L

trans-1,2-Dichloroethene < 5.0 5.0 ug/L

trans-1,3-Dichloropropene < 5.0 5.0 ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 13 of 23
Order #: P0202020

Report Date: 02119/02

Client Proi Nam NSA-Midsouth
Client Proi 1 737490. 040000

Lab Sample #: P0202020-06

Sample Description

PES-INJ2D 013102

Matrix

Water

Sampled DatefTime

31 Jan. 02 9:40

Received

01 Feb. 02

Analyte(s) FlaQ Result PQL Units Method #

AM20GAX

Volatiles

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

RiskAnalysis
Water

Ethane

Ethene
Methane

TIC

< 5.0
< 5.0
< 5.0

540

1900
4000

780C.

5.0
5.0
5.0

'-;." ....,'..

5:0
:. ·5~O
6~015

.·4.0

ug/L;
..uQl~ ·:io~:}~'f::is.;:f.:.

u!:jiL

nglL

nglL

ug/L

mgll CaC03

8260B

AM18



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Page: Page 14 of 23
Order #: P0202020

Report Date: 02/19/02
Client Proi Nam NSA-MidsQuth

Client Proi I 737490. 040000

Lab Sample #: P0202020-07

Sample Description Matrix Sampled Dateffime Received

PES-INJ2S 013102 Solid 31 Jan. 02 12:15 01 Feb. 02

Alialyte(s) Flaq Result PQL Units Method #
Volatiles
Solid

-.. -~ ";;'~

1,1,1,2-Tetrachloroethane < 5000 ' 5000 ,,' ug!~g ;;(;\'<;k;:~1'{i 8260B
1,1,1-Trichloroethane < 5000 5000 :,>__ ug/Kg

.,.,!:;'~
; ~',.' ,.

1,1,2,2-Tetrachloroethane < 5000 5000 :'~~@/Kg

1,1,2-Trichloroethane < 5000 5000 Gg/Kg
1,1-Dichloroethane < 5000 5000 'ug/Kg
1,1-Dichloroethene < 5000 5000 ug/Kg
1,1-Dichloropropene ' < 5000,'::' ':5000 " ug/Kg
1,2,3-Trichlorobenzene < 5000' 5000 ug/Kg
1,2,3-Trichloropropane /' < 5000 5000 ug/Kg
1,2,4-Trichlorobenzene rg < SODa: 5000 uglKg
1,2,4-Trimethylbenzene '::~ 5000 5000 ug/Kg

:'.:.:.- -

1,2-Dibromo-3-chloropropane < 20000 20000 ug/Kg
1,2-Dibromoethane -:).

< 5000 5000 ug/Kg......
, 1,2-Dichlorobenzene ~'" < 5000 5000 ug/Kg

1,2-Dichloroethane ~: .~";: < 5000 5000 ug/Kg

. 1,2-Dichloropropai1~ : < 5000 5000 ug/Kg

1,3,5-Trimethylb~~i~n~.t < 5000 5000 ug/Kg
1,3-Dichlorobenze~e '<i;':: < 5000 5000 ug/Kg
1,3-Dichloropropane': < 5000 5000 ug/Kg
1,4-Dichlorobenzene < 5000 5000 ug/Kg

.. ,

2,2-Dichloropropane < 5000 5000 ug/Kg
2-Chlorotoluene < 5000 5000 ' ug/Kg
4-Chlorotoluene '< 5000 ·5000 ug/Kg

Benzene < 5000 5000 ug/Kg

Bromobenzene < 5000 5000 ug/Kg

Bromochloromethane < 5000 5000 ug/Kg

Bromodichloromethane < 5000 5000 ug/Kg

Bromoform < 5000 5000 ug/Kg

Bromomethane < 5000 5000 ug/Kg
Carbon tetrachloride < 5000 5000 ug/Kg



Client Name: Parsons Engineering Science
Contact: Bruce Henry

Address: 1700 Broadwav
Suite 900

Denver, CO 80290

Page: Page 15 of 23
Order #: P0202020

Report Date: 02119/02

Client Proi Nam NSA-Midsouth
Client Proi 1 737490.040000

Lab Sample #: P0202020-07

Sample Description

PES-INJ2S 013102

Analyte(s)

Matrix

Solid

FlaQ Result

Sampled DatelTime

31 Jan. 02 12:15

PQl

Received

01 Feb. 02

Units Method #

Volatiles

Chlorobenzene

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1.3-Dichloropropene

Dibromochloromethane

Dibromomethane

Dichlorodifluoromethane

Ethylbenzene

Isopropylbenzene

m & p-Xylene

Methylene Chloride

Naphthalene

n-Butylbenzene

n-Propylbenzene

o-Xylene ' ' :.'

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

trans-1.3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl Chloride

< 5000

< 5000

< 5000

< 5000

< 5000

< 5000

< 5000

< 5000"

~::~obi'i
, < 5000['

~:<·o19p6b
< 5000

<5000
< 5000,

< 5000

< 5000

< 5000

< 5000

< 5000

< 5000

< 5000

< 5000
< 5000,

< 5000

< 5000

< 5000

< 5000

5000

5000

5000

5000

5000

, '5000

5()~O:
~OOO':

:5000

5000

5000

10000

5000

5000

5000

5000

5000

5000

5000

5000

5000

5000

5000

5000

5000

5000

5000

'5000

,~~~~;:;;;~iti
,ug/Kg ... ,"
'.i~g/Kg "~,'

ug/Kg

'ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

uglKg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

ug/Kg

8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Sample Description

PES-INJ2S 013102

Analyte(s)

WetChem
Water

Nitrate-nitrite as N

Total Organic Carbon

Page: Page 16 of 23
Order #: P0202020

Report Date: 02/19/02
Client Proi Nam NSA-Midsouth

Client Proi I 737490.040000

Lab Sample #: P0202020-08

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,204-Trichlorobenzene~:.·
1 2 4-Trimethylbenzene(.·~;,

t , ~ir'';.'('J,~f!~.~. \~.k.

1,2-Dibromo-3-etll()rop~opan~. ,_
1,2-Dibromoethan~' -'y-

';

1,2-Dichlorobenzen~.i;c

1,2-Dichloroethane

1,2-Dichloropropane
1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1A-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Page: Page 17 of 23
Order #: P0202020

Report Date: 02119/02
Client Proi Nam NSA-Midsouth

Client Proi I 737490.040000

Lab Sample #: P0202020-o8

Sample Description

PES-INJ2S 013102

Matrix

Water

Sampled DatefTime

31 Jan. 02 13:30

Received

01 Feb. 02

Analyte(s) FlaQ Result PQL Units Method #

Volatiles

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chloroethane
Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1 ,3-Dichloropropene

Dibromochloromethane

Dibromomethane

Dichlorodifluoromethane

Ethylbenzene

Isopropylbenzene

m & p-Xylene .'i'/.~\" :~

Methylene Chloride . ,t

Naphthalene

n-Butylbenzene

n-Propylbenzene

o-Xylene

p-Isopropyltoluene
sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

.i

< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0

.K5.0

i~~:~~\
.c.:O=:.5.0·

< 5.0
< 5.0
< 5.0
< 5.0
<10

< 5.0
< 5.0
< 5.0
< 5.0
<5.0'
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0
< 5.0

5.0
5.0
5.0
5.0

~,~..,'
5.0
.. -:

. 5.0

'Y0:~~,~~~;
5:0' .

,. 5.0

5.0
5.0
5.0
5.0
5.0
5.0
10

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

ug/L/

"ug/L
ug7L

·.Ug/L
i:-'i:Jg/L

ug/L

ug/L
ug/L
ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L
ug/L

ug/L
ug/L
ug/L
uglL

ug/L
ug/L

ug/L
ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

8260B

•



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 18 of 23
Order #: P0202020

Report Date: 02119/02
Client Proi Nam NSA-Midsouth

Client Proi # 737490. 040000

Lab Sample #: P0202020-08

Sample Description

PES-INJ2S 013102
Mill.dx
Water

Sampled Datemme

31 Jan. 02 13:30

Received

01 Feb. 02

Analyte(s) FlaQ Result PQl Units Method #

AM20GAX

Volatiles

Trichlorofluoromethane
Vinyl Chloride

RiskAnalysis
Water

Ethane

Ethene

Methane

TIC

< 5.0
<.5.0

320

1100

2800

770

5.0
5.0

, 5:0
";;" 5:0

\:-::;.S:b'15 .•'
4,.0"

ug/L·
"ug/~ '·f""'r{;j;~?,.

::.

hg/L
ng/L

ug/L

mg/l CaC03

8260B

AM18



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadwav

Suite 900
Denver, CO 80290

Page: Page 19 of 23
Order #: P0202020

Report Date: 02/19/02
Client Proi Nam NSA-Midsouth

Client Proi t 737490.040000

Lab Sample #: P0202020-09

Sample Description

TRIP BLANK

Analyte{s)

Matrix

Water

FlaQ Result

Sampled DateITime

31 Jan. 02

PQL

Received

01 Feb. 02

Units Method #

. : .....

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4~Trimethylbenzene
1,2-Dibromo-3-chloropropane

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropa'1~ "
1,3,5-TrimethylbJn}~~-ne,~

1,3-Dichlorobenzene

. 1,3-Dichloropropane'
1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0
< 5.0

< 5.0

< 20

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

<5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

•.... '~'.

5.0

5.0

5.0

'"''"~~&''
"'\>:~:~~::

5~0

"5.0
5.0

5.0

20

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0
"5.0

5.0

5.0

5.0

5.0

:~

..' .,,·ug/L ~~~)~~'t~(. 8260B

ug-jL :;'. "r, fJ;;
. ~;';~g/L
'"ug/L

,,", <1'/':

""ug/L

ug/L

ug/L

ug/L
ug/L

ug/L
ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

uglL
ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

uglL

ug/L

ug/L

ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 20 of 23
Order #: P0202020

Report Date: 02119/02
Client Proi Nam NSA-Midsouth

Client Proi 1 737490.040000

Lab Sample #: P0202020-09

Sample Description

TRIP BLANK

Matrix

Water

Sampled DateITime

31 Jan. 02

Received

01 Feb. 02

Analyte(s) FlaQ Result PQL Units Method #

Volatiles

Chlorobenzene

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene
cis-1,3-Dichloropropene

Dibromochloromethane

Dibromomethane

Dichlorodifluoromethane

Ethylbenzene

Isopropylbenzene

m &p-Xylene

Methylene Chloride

Naphthalene

n-Butylbenzene

n-Propylbenzene

o-Xylene ...•
p-Isopropyltoluen~

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

Toluene
trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene
Trichlorofluoromethane

Vinyl Chloride

< 5.0 5.0 ug/L

< 5.0 5.0 ..,'·ug/~

< 5.0 5.0 ug/L

< 5.0 5.0 ~:.ug/L

< 5.0 5.0 'Gg/L

"/5':0:·
,.

"-~g/L<5.0 ....

< 5.0 ~,O> ~;;
ug/L

< 5.0 5.0 ug/L.

.:<5:0
..

$.0 ug/L'.

<5:0;:::0 5.0 ug/L

ij~;i;:::;:~;c)j 5.0 ug/L

10 ug/L
o'

< 5.0 5.0 ug/L

< 5.0 5;0 lig/L

<5.0 5.0 ug/L
<'5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

<5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

8260B



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 21 of 23
Order #: P0202020

Report Date: 02119/02

Client Proi Nam NSA-Midsouth
Client Proi # 737490.040000

Lab Sample #: P0202020-10

Sample Description

PES-MW2S 013102

Matrix

Water

Sampled DatefTime

30 Jan. 02 17:10

Received

01 Feb. 02

Analyte(s) Fla!=l Result PQL Units Method #

WetChem
Water

Bromide

Nitrate-nitrite as N

Total Organic Carbon

<2.0

0.16

13

2.0

0.050

5.0

".. 'm~:L~::'~:'iJ5;~;'i~~~j
.", \~c mg/L ": ... ' (.1,1

'mg/L i·

320.1

353.3

9060

Volatiles
Water

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene
-,,~.:;.=.'

1,2,3-Trichloropropane ·'~;;;7 ..
. 1,2,4-Trichloroben.zene':·;~:.

." '<!{.,; '. ",., ...

1,2,4-Trimethylbej1z~ne :t.":~~ ..
.';. < :i..··',,~5 ;u:·~"

1,2-Dibromo-3-chl0r,0prbpane
1,2-Dibromoethane),

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Chlorotoluene

4-Chlorotoluene

Benzene

< 5.0 5~0' ug/L 8260B
<,5.0 ...... :. 5.0 . ug/L
< 5:0' 5.0 .ug/L
< 5.0<:' 5.0 ug/L

";·:.43
I",

5.0 ug/L...~
.~..

"'~t(f+- 100 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 uglL

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 20 20 ug/L

< 5.0 5.0 uglL

< 5.0 5.0 ug/L

- <5.0· 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 uglL

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

< 5.0 5.0 ug/L

7.2 5.0 ug!L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 22 of 23
Order #: P0202020

Report Date: 02119/02
Client Proi Nam NSA-MidsQuth

Client Proi # 737490. 040000

Lab Sample #: P0202020-10

Sample Description Matrix Sampled DateITime Received

PES-MW2S 013102 Water 30 Jan. 02 17:10 01 Feb. 02

Analyte(s) FlaQ Result PQL Units Method #

Volatiles

Bromobenzene < 5.0 5.0 ug/L 8260B
Bromochloromethane < 5.0 5.0

,";~~!Bromodichloromethane < 5.0 5.0
-.;":;,.

Bromoform < 5.0 5.0
Bromomethane < 5~0 5.0 'yg/L.,., ";:;, -~.

-Lg/LCarbon tetrachloride 93 5.0
Chlorobenzene <5.0 ,~~~~%"9IQ~~ .... ug/L
Chloroethane < 5.0 5.0 ug/L

Chloroform 130." SiD' ug/L
.::"

Chloromethane
;5~Oj~:;,:

5.0 ug/L
cis-1,2-Dichloroethene ,..•. 100 ug/L
cis-1,3-Dichloropropene -,< 5.0 5.0 ug/L

Dibromochloromethane ,.' .·~:t1~;j < 5.0 5.0 ug/L

Dibromomethane
~l;

< 5.0 5.0 ug/L
Dichlorodifluoromethane < 5.0 5.0 ug/L

Ethylbenzene < 5.0 5.0 ug/L

Isopropylbenzene, '. < 5.0 5.0 ug/L

m & p-Xylene <10 10 ug/L

Methylene Chloride, J 2.6 5.0 ug/L
-'(-

Naphthalene < 5.0 5.0 ug/L

n-Butylbenzene < 5.0 5.0 ug/L

n-Propylbenzene <5.0 5.0 ug/L

o-Xylene < 5.0 5.0 ug/L

p-Isopropyltoluene < 5.0 5.0 .ug/L

sec-Butylbenzene -< 5.0 5.0 ug/L

Styrene < 5.0 5.0 ug/L

tert-Butylbenzene < 5.0 5.0 ug/L

Tetrachloroethene J 1.0 5.0 ug/L

Toluene < 5.0 5.0 ug/L

trans-1,2-Dichloroethene 12 5.0 ug/L

trans-1,3-Dichloropropene < 5.0 5.0 ug/L



Client Name: Parsons Engineering Science
Contact: Bruce Henry
Address: 1700 Broadway

Suite 900
Denver, CO 80290

Page: Page 23 of 23
Order #: P0202020

Report Date: 02/19/02
Client Proi Nam NSA-Midsouth

Client Proi # 737490. 040000

Lab Sample #: P0202020-10

Sample Description

PES-MW2S 013102

Matrix
Water

Sampled DatelTime

30 Jan. 02 17:10

Received

01 Feb. 02

Analyte(s) Flaa Result PQL Units Method #

Volatiles

Trichloroethene

Trichlorof1uorometh~ne

Vinyl Chloride

1200

< 5.0
< 5.0

100

5.0
5.0

ug/L
"Ug/L ~'fr:F;~;~;~;'t':i.".

ug1L

8260B

RiskAnalysis
Water

Ethane
Ethene

Methane
TIC

, •. 1

160
360
570

710

.':.

5.0
'>tfO
0~015

·4.0

nglL
nglL
ug/L

mg/l CaC03

AM18

AM20GAX
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;,c~~in,siohts
". SOlU nONS IN MlCR0810l~V ~ ... ' .,

Bruce Henry
Parson

,1700 Braodway
Suite 900
Denver, CO 80290

February 20, 2002

Dear Bruce Henry:

Enclosed is a copy of the results for the samples you sent for PLFA, DGGE,
Detection of Dehalococcoides Ethenogenes and VFA Analysis from the NSA Midsouth

,project. Please call me if you have any questions or comments, I can be reached at (865)
573-8188. .

Thank you for this opportunity to work with you.

Regards,

'~~
Gregory A. Davis
Environmental Project Manager

1
2340 STOCK CREEK BOULEVARD I ROCKFORD, TENNESSEE 37853-3044 .

865/573-8188 phone I 865/573-8133fax I microbe@microbe.comemaill www.microbe.com web
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Analytical Analysis Report

1
2340 Stocl< Creek Blvd.
Rockford TN 37653-3044
Phone (665) 573-6166
Fax: (665) 573-6133
Email: microbe@microbe.com

Client: Parson

Bruce Henry

1700 Broadway

Suite 900

Denver, CO 80290

MI Identifier: 4PAR

Phone: 30~31~100

Fax: .30~31~208

Date Rec.: 01130/02 Report Date: 02107/02

Analysis. Requested: . Volatile Fatty Acids

Project:

Comments:

NSA Mid-south

AI sat11Jles~ lis data package \Wre analyzed udef" us. EPA Good Laboratory Pradice Stnfards: TOlCic Slbstan:es

Ca*d Ad. (40 CfR pa1790). AI sat11Jles \Wre processed aceoo:ing to stn:lad operatirg pocedres. Test resUls sWrilIed

ilhs data package meet tle~assucn::e IeCfiremerds eslatWled by McrotiaIInsi!;tts, re.

Reported by:. Reviewed by:

NOl1CE: 1hs report is i"ten:led crly for the adcressee stOMl above an:! may certain~ or pMeged iTamalion. If tle

reciPert d lis material is rot tle i1en:1ed recipert or if~ rove receM:!d ltis il error, please rotify MaoIiaI Insig"ds, re.
irrnedately. The data an:l o#ler dormalioo ·illtis report~ crly tle~s) analyzed an:l are rendered l4lOO cordtion

hit it is rot to be repocU:ed WhJut approval from MautiaI hsiItts, h::. Than<~U)Orcooperation.



r~-~owmlcrob1alr' Rockford TN 37653-3044
~-

- ... ---. - -'- -- Phone (865) 573-8188

ir~lnslg_ ts Fax: (865) 573-8133
Ema~: miclobe@microbe.com

Analysis Summary Report

Condition Metabolic Acids (mgIl)

Sat1Jle Ncme Dcte Dale Artiv'd Coolilioo ~ l.afu Fomic k1JtiI;; PIqxiooic Butyric
SaTped Received

Wl7S 01f2lW2 01J3002 Good. Cdd, k1la:t <4 <1 <1 <1 <1 <1

MW1S 01f2lW2 0113002 Good. Cdd, k1la:t <4 <1 <1 <1 <1 <1

007GL15l.F 01f2lW2 0113002 Good, Cdd, k1ta:t <4 <1 <1 <1 <1 <1

007G1..15UF 01f2lW2 0113002 Good, Cdd, k1ta:t <4 <1 <1 <1 <1 <1

MW4S 01f2lW2 0113002 Good, Cdd, k1ta:i <4 <1 <1 <1 <1 <1

MW3S 01f2lW2 0113002 Good. Cdd, k1ta:t <4 <1 <1 <1 <1 <1

DUP2 01f2lW2 0113002 Good, Cdd, b1trt <4 2 <1 <1 <1

MW30 01f2lW2 0113002 Good. Cdd, InIai <4 <1 <1 140 200 20

MW2D 01f2lW2 0113002 Good, Cdd, lntai <4 <1 <1 10 10 <1

1NJ2S 01~2- -0113002 Good, Cdd, InIai <4 <1 <1 163 586 l)5

1ti.l2D 01f21W2 0113002 Good, Cdd, Intai <40 <10 <10 157 523 200

Iti.14S 01f2lW2 010002 Good, Cdd, kltai <40 <10 <10 239 845 713

MN2S 01f2lW2 0113002 Good. Cdd, Intai <4 <1 <1 10 17 <1

'2



Quality Control Report

Compound MS Recovery . MSD Recovery RPD LCS Recovery

% % % %

Pyruvic 70 70 0 100

Lactic 114 112 2 109

Formic 99.5 98.8 0.8 92.7

Acetic 102 98.8 3 92.5

Proprionic 96 97 1.0 91.5

Butyric 112 113 0.9 91

. Convnents: No problems with QC.

3
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Microbial Analysis Report

Client: Bruce Henry
Parsons
1700 Broadway Ste 900

Denver, CO 80290

1
2340 Slocl< Creel< Blvd.
Rockford TN 37853-3044
Phone (865)573-8188
Fax: (865) 573-8133
Emaij: miCfobe@microbe.com

Phone: (303) 831-8100

Fax: (303) 831-8208

MI Identifier: 4par Date Rec.: 1131/02 Report Date: 2120/02

Analysis Requested: PLFA, DGGE, Detection of Dehalococcoides ethenogeries

Project:

Comments:

NSA Midsouth 737490.04000

H saflllIes vdi1 hs data padcage \\ere~ u-der U.S. EPA Good Laboratory Pradice Strda"ds: TolCic SIbstn:.es

Cor*oI NJ. (40 CFR pM 790). AD saflllIes \\ere pooessed accon:irlJ to slardad~ puoed.res. Test resUts SIbTitted

il tls data package meet I1e~assual:e f'ElCJ.iremerts estaI:iist'ed byMiaoI:iaIInsigt;, h::.

(Dala Analyst)

Reviewed by:

NOllCE: ltis report is i-decded rrly for I1e ad<tessee stDMl above am may cortain comder6aI Of pivieged namation. If I1e

reapert of tis material is rot I1e i"terded reciPert Of if you have received tis il enor. please rolify Miaolial hsilt's. h:.

inme<iateIy. n-e data :rd olher rtonnation il ttis report repesert orty fle S3f1llle(s) aUyzed :rd are remered l.prI ardtion

tlatilis rot to be reproc1J::ed 'oIi1tn.d awoval frtm MaotiaI~. h::. 1hirtyou for)'Oll" oooperalim.



1
2340 Stock Creek Blvd.
Rockford TN 37853-3044
Phone (865) 573-8188
Fax: (865) 573-8133
Ema~: microbe@microbe.com

Miaobial Analysis Report
Executive Summary .

• PLFA ptufiIes showed that the majority of the sampling locations contained modernte to high microbial
cflVel'Sity. AD of the Monitoring WeDs~ were dominated by Gram-negative bacteria. High
concentration of Gram negative bacteria are of interest at contaminate sites due to their ability to utilIZe
a wide range of carbon soun:es and adapt quickly to a variety of environments. Certain fatly acid ratios
help indicate metabolic response to environmental conditions by indicating faster turnover rates and
triggered response to environmentally induced stress. Specifically, ratios indicating activity ~.e.

turnover rates) showed that 007Gl15LF and 007Gl15UF samples had noticeably slower turnover
rates than the other samples. Also, the injection wells appeared to be showing the highest indications
of a metabolic response to due to changes in environmental conditions.

• Bacterial profiles provided by the DGGE analysis indicated moderate to highly diverSe bacterial
communities in samples INJ20, MW-3S, and MW20. These profiles showed little similarity in the
banding patterns suggesting difference in the baderial communities at each location. Sample MW3S
contained several prominent baderial members of which three represented rather novel orgiiflisms with
only loose affiliations with certain baderial groups. The majority of these sequences reVealed the
presence of anaerobic baderia with several ditlerent genera of suffate and iron reducii)g baderia
present. Also several member of the genus aostridium were identified within these Samples,
partiaJlar1y in the injection weB 20.

• Using a targeted gene detection approach confirmed the presence of Dehak:x:ccroides ethenogenes in
MW3S.

2



QualityControl Report

Compound MSRecovery MSD Recovery RPD lCS Recovery

% % % %

Pyruvic 70 70 0 100

ladic 114 112 2 109

Fonnic 99.5 98.8 0.8 92.7

Acetic 102 98.8 3 92.5

Proprionic 96 97 1.0 91.5

Butyric 112 113 0.9 91 .

Comments: No problems with QC.

3



Microbial Analysis Report

Client: Bruce Henry
Parsons
1700 Broadway Ste 900

Denver, CO 80290

1
2340 Stock Creek Blvd.
Roclctord TN 37653-3044
Phone (665) 573-8166
Fax: (665) 573-6133
Email: microbe@microbe.com

Phone: (303) 831-8100

Fax: (303) 831-8208

MI Identifier: 4par . Date Rec.: 1131/02 Report Date: 2120102

Analysis Requested: PlFA, DGGE, Detection of Dehalococcoides ethenogenes

Project:

Comments:

NSA Midsouth 737490.04000

All S3n1JIes WITt hs data package vee analyzed tnJer U.S. EPA Good L..aboratoIy Pradice Stn:iards: Toxic &bstn:es

Contn:A Ad. (40 CFR part 790). All SCIll'"Pes vee pocessed accordrg to stan:lard opeI<Iling procedLres. Test resUts StbTitIed
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The miaobial communities from three injection wells and ten monitoring wells were characterized by
phospholipid fatty acid content (pLFA Analysis). Also, bacterial profiles were obtained for samples INJ20, MW­
3S, and MW-20 by profiling a conseNed region of the 16S rRNAgene using denaturing gradient gel
electrophoresis (DGGE). These three samples were analyzed for the molea.dar detection of DehaJcoccoides
ethenogenes. Results from these analyses revealed the foDowing:

• All thirteen samples contained viable biomass ranging between 104 to 1<f eenStmL Biomass
conoentrations were noticeably higher in the injection wells and those monitoring wells surroohding the
injection weBs~S, MW20, and MW30).

• PLFA profiles showed that the majority of the sampling locations contained moderate to high microbial
d"lVersity, AD of the Monitoring Wells (MW) were dominated by GrartH1eQative bacteria. High
conoentration of Gram negative bacteria are of~ at contaminate sites due to their abiflty to utilize
a wide range of carbon sources and adapt quickly to a variety of environments. certain fatty acid ratios
help indicate metabolic response to environmental conditions by in<flCating faster turnover rates and
triggered response to environmentally induced stress. Specifically, ratios indicating aCtivity 6.e.
turnover rates} showed that 007GL15LF and 007GL15UF samples had noticeably slower turnover
rates than the other samples. Also, the injection wells appeared to be showing the highest indications
of a metabofic response to due to changes in environmental conditions.

• Bacterial profiles provided by the DGGE analysis indicated moderate to highly diverSe· bacterial
communities in samples INJ20, MW-3S, and MW20. These profiles showed little sim~arity in the
banding patterns suggesting difference in the bacterial communities at each location. Sample MW3S
contained several prominent bacterial members of which three represented rather novel orgarusms with
only loose affirl3tions with certain bacterial groups. The majority of these sequences reVealed the
presence of anaerobic bacteria with several different genera of sulfate and iron reducing bacteria
present Also several member of the genus Ooslridium were identified within these Samples,
parlicularty in the injection weD 20.

• Using a targeted gene detection approach confirmed the presence of DehaJococroides ethenagenes in
MW3S.
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Overview of Approach:

Phosphor... Fatty Acid (PLFA) Analysis

Project: NSA Midsouth

The analysis of microbial membrane fcpids, specificaDy phospholipid fatty acids (PLFA), is an effective tool for
monitoring miaobial responses to their environment Upids are essential cellular components of the rriembrane
of aD ceUs and play a role as storage materials. The PLFA profiles simultaneously contain gener'al infonnation
about .the phylogenetic identity and physiological status of microbes. The miaobial mem~ r¢tiects the
nature of both the intraoelJular components and the extracellular environmental conditions. Thus, PLFA analysis
tells us what types of microbes are present in a system and how they are reacting to environmental factOrs (e.g.,
pollution or disturbance). PLFA analysis is based on the extraction and separation of lipid classeS, foQowed by.
quantitative analysis using gas chromatographylmass spedromeby (GCIMS). The individual fatty aCids differ in
chemical composition depending on the organism and environmental conditions. PLFA analysis. provides
quantitative ilsight into three inportant attributes of miaobial communities: viable biomass; COmmunity
structure, and metabolic activity.

Denatming gladieid: gel ele ctlopilOlesis (DGGE) .

The recovery of DNA and its subsequent analysis after polymerase chain reaction (PCR) amplification provides
a powerful tool for characterizing microbial community structure that complements the PLFA analYsis very
effediveIy (5).. As with PLFA analysis, numerous studies have used peR ampflfication of ribosomal RNA genes .
(rONA) to characterize microbial populationS in anumber of different environments and have demoOStrated that
the dominant miaoorganisms isolated by culture frequently do not match those identified by molecular
techniques (1). Given that often only 0.1 - 10 % of visually countable bacteria in samples are Cultured and
previous studies have demonstrated that organisms retrieved from cultunng are not necessarily the .numericaDy
dominant organisms in situ, the results from culture-bcised community strudure assessments can be noticeably
incomplete. .

As a way to detect and identify organisms from a whole community of organisms, a recenUy developed tool
called denaturing gradient gel electrophoresis (OGGE) analysis is used. The DGGE apprO~ch directly
detennines the species composition of complex microbial assemblages based on the amplification of conserved
gene sequences (16S rONA fragments for prokaryotes, 18S or 28S rONA for eukaryotes). In oGGE analysis,
differences in gene sequences among organisms allow DNA from various organisms to be physiccilly separated
in a denaturing gradient gel, thereby allowing one to generate profiles of numerically dominant baderial
community members for a sample. The profiles are visible as bands (or fines) in a gel. The bandi~g·patterns
and relative intensities of the bands provide a measure of difference among the communities. Gel bands from
dominant species, which constitute at least 1% of the total baderial community, can be excised and sequenced.
sequence analysis of individual bands is used to infer the identity of the SOUR:e organism based On database
searches and phylogenetic methods. Phylogenetic affiliations are detennined by comparirlg the DNA
sequences retrieved from samples to DNA sequences of known bacterial sequences in national databases,
such as the RDP or GenBank). ..

PLFAanaIysis

. lipids were rero.tered using a mxifie:l Bligh CI1d Dyer meItxxl (7). Exlrcdioos were perbmed using 0CJeifuse ctbofoo1Hnelhard­
IxJffer ex1rad;rt U(ids were~, disscWed n chkxofoon, cIld frcdiooaled 00 <fisposabIe siidc add <XiJmns into rieutrci-, g~,
<rid poIcI"-ipid ficdions. The poIcI" IPd fJa:lioo was~ lMlh rnld aIk3i lD reooJ€f the PLFA as rnectl)1 esters il hexcre. PLFA
were cmIyzOO by gas~ ¥Mh peak <Xllfimaioo perbmed by ekdroo iT¢ mass speclraneIJy (GCIMs). PlFA
rnnendaIure fi:*JNS!he pattern of A.-&>C. The "AU posiIioo kJentifies!he lolaI runber of cabal aIoms in the fal1y <rid. Posilioo B is !he
nuniJer of double boods fn:m the c:EphaIic (00) end of !he mdea.de. POOlioo"C" designates !he caboo aIDm fran the aiphalic rod betre .
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the da.dJle bone!. This is fdIcN.ed by a "c" b" cis a a "f' fa" trcns coofgurnlioo. The prefix "i" em "a" stm b" iro em adeiSo brcrtchil)J.

Middkin bralchU1g is rded by "me; em cydqxqlyI fatly ocids are designated as "oj' (8). ExanpIe: 18:1OJ7c is 18 eatms long \Wh
roe~ bond 000JlTing at the 7th CCIlboo afoo1 fiun the OJ end, and the I¥kogen rooIea.des alt:rlled to the~ bOnded cabon·
IOOeWes ere illhe cis ro 1foo1aati<n

DGGE analysis

Nldeic aid extrcdioo was perbmed usil)J a bead-bealilJ meIhod (6). SodillTl pOOsplaIe buffer,~ rei:lJ€rtt glaSS beOOs. em
the sarqJIe \\Ere ~ilated il a niatmllJifi.ge tube usirg a high-speed beat becier. Cnbofoon was cQJed, nixed.ltlor'oliJNy, em the
IldJe was rerenlrifLged. The~~ was ooIeded em Ji1endIddrofoon'lsoany 00id (24:24:1) extra1e(j. GIyoogen
was 00ded cnf the DNA was~ fran the a:pJOOUS phase with CIl ecJS Idme of isqllqJarl. DNA Was. Pe/Ielled by.
rentriiJgalioo, washed \Wh 80% ettmoI, cir-died, cnf redssoM:!d in Tris buffer, pH 8.0.· The DNA was puilied by a glaSS-n1lk DNA
purificaIion prOOlOO usirg a Gene CIeal1M kit as deooi>ed bythe~. PCR~ ct 16S!RNA geOO~menrS was
perbmed as deooibed il~ et a. with mxificaIioos (4~~ cmsisted ct 35~. ct 920c u 45 sec.•. 55"C U 30
sec., cnf 68"C U 45 sec.~ 125mof Expa¥J Hgh Fidelity pdymerase em 10 pmde e<dl JXiner (bwad primer~ a 40 .
bp GC<tcIl1» il a W ..woo of 25 Jll, lIlennocydiYJ was perfamed usirg a "ROOocydert'" PCR bkxk. The~ IagetOO
etJa:tsiaI16S rONA regioos mrrespal(ilg to £ 006 posilioos 341-534. A pOOioo (20%) of e<dl PCR pnxb:t was <myzEl!I .by agaose
gel eloctrqltnesis (1.5% agaose. 1x TAE IxJffer) em elhKiJm Imnide 8lriesrenoo. The arro.Ill of DNA used ji,DGGE was.
sta1dcIdized to 150 nJ by~ to rndeaS weight stnfads usirg A/P1a Imager1M softWcJe. DGGE~ aDcCooe 16116
an gel system mcint:ined at a lXJlStrlt fmllerallre of OO"C in 6t.. of 0.5 x TAE buffer (2OmM Tris octate, 0.5mM EOTA, pH 8.0).
0EmlJ..rinJ~ were famed bebM:len 30 - 65 %denab.rcr1t (with 1000k denaIJ.rcW definOO as 7Muea, 40% vlv mnciride). Gels
\\Ere eIedrqlhlxesed al3S1 U 16 k. Gels \\Ere stilled with efhi<fann Iirooide (0.5 nVl) em destained lwioo in 0.5 xrAE b" 15 rm.
tmI. Gel i't$ \\Ere~ us&lg CIl Alpha~ system. The oorrtraI1rrm portion of iltenseIy tIuaesdrg DGGE baOOs were
excised usirg a raza lUte cnf~ in 50 pl of purified water o.terright. A portion (15 pl) was used as the leITciJate in a PCR
rea:Ml as described a»te. The proI1Jds were purified by~ tva.gh a 1.2"k~AE gel tmMld by gIass-rriIk
exlrafu1 (Gene-ClEm1M kit). Puified DNA was sequermi \Wh an ABI-Prism adanalic sequeocer model 377 with dye terminatas.
Sequence idenIi1icalions \\Ere perfamed usilg the BlASTN trifity of the NalionaI Cent.a- b" Biolechndogy Infoonalioo
(hlIp:llndli.mn.nih.!P'~ and the "Sequenoo . Matdl" . faciity of the Ribosomal Dat<ibase Prqect
(hlIp:lIWNN.cmelml.eduiRDP/GIlCdyses.hIm).

Results and Discussion:

Biomass Content

Phospholipid fatty acids are found in the membranes of aU living cells but decompose quickly upon Cell death
because cellular enzymes hydrolyze the phosphate group within minutes to.hours of cell death (It 9). Thus,
measuring the total amount of PLFA content provides a quantitative measure of the viable micrObial biomass
present

Biomass estimates (as detemlined by the total concentration of PLFA) indicated a reSponse iri viable biomass
concentrations within in all three injection wells (INJ2S. INJ2D. and INJ4S) as well as in MW-2(S and 0) and
MW-3D. It should be noted, that the organic substrate used in this study (vegetable oil) contained fatty acids.
Specifically vegetable oil contained high proportions of polyenoic fatty acids, which aOowed us to aCCOUnt for the
influence this may have on total biomass concentrations. In FlQure 1. Residual substrate fatty acids are shown
to provide an indkation of where they were prevalent. Cell equivalent values showed that biomasS levels were
between 1-2 orders of magnitude higher in and around the injection wells.
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• bacterial

• residual substrate

o eul<aryolic :

Agure 1. Biomass content is presented ~ the kllal amount of phospholipid fatty acids (PLFA) extra:ted from a given sample. Ba:terial
biomass is calculated based upon PLFA attributed specifically kl bacteria, whereas eukaryolic biomass is based on PlFA aSsOciated with
higher organisms.

Community Structure

The PlFA patterns derived from envirorvnental samples provide a quantitative profile of .~ microbial
population, which accurately mirrors differences in community composition among samples. SpeCific groups of
microbes contain different fatty acid profiles making it possible to distinguish between them (2, 3, 8, 10), Table 1 ..
desaibes the six major structural groups employ~. .

Table 1. Description of PLFA Structural Groups.

PLFA Structural Group General classification
FOlIld !l Grc:rn-ooJaWe bacteria, v.tlich can be fast grov.;rg, utmze nmy ciIbOO SlX.IIreS,

and~ quicIdy to aVcriety ci enviroomerds.

Representative ofGrcmpositive bacteria, but atso CI"e folIld in !he ceB rnenilrales of
sane Grcmnega.liw badaia.
C<mnonIy bB1d in !he reIJ rnem!rcrles of00fgaIe CIlOOUbes, soch as suIf<i& ex- iron-
reW:ilg ba::taia ...

UbiquilooS it ··bdh prtlI<ayOOc and~ cxgcrisms, Ihoogh dootinant f.11y <rids
\Wm !his QfOtJ? IMO vary cmoog aycrisms. ..
FOlIld !l ag<Ilisms sudt as tulgi, prdDzoa, algae, I1ighfY pI<rlts, and~:.

PLFA profiles for these samples showed high proportions of the residual fatty acids from the veg~table oil were
observed in the injection wells (INJ 2S, INJ2D, and 1NJ4S). Additionally, residual fatty acids were obSented in
MW2S, but not in the other closely related monitoring wells (MW2D) and MW-3). However, ~ mentioned
above, biomass had inaeased in these sampfing locations, thus indicating the influence of the added substrate
in these wells.

Comparison of monitoring weD samples indicated that all of these locations contained at least moderately
diverse community structures that were primarily composed of Gram~ativebacteria. High propOrtions of
Gram~ativebacteria are of partiaJlar interest at contaminated sites due to their ability to utilize a wide range
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of carbon sources and adapt quickly to environmental conditions. Proportions of Gram-negative bacteria were
highest in samples coUected from MW-2 (both S; n.20k and 0; 69.7%).

• Gram+/Anaerobic Gram - (TerBrSats)
.•Anaerobic P&ta1 Reducers (BrMlnos)
o Genera (Nsats)
[] Eukaryotes (polyenoics)

• Gram - (MJnos)
• SRBlktinomycetes (MdBrSats)
• Residual substrate Fatty kids

Rgure 2. A comparison of the relative percentages of total PLFA structural groups in the samples analyzed. Structural grouPs are assigned
occording to PLFA chemical structure, which is related to fatty acid biosynlhesis. See Table 1for detailed descriptions of structuraJ groups.

Evidence of sulfate or iron reducing bacteria ~ndicated by percentage of branched monoenoic arid mid chain
branched PLFA) were detected in aD but the injection wells. Geilerally proportions of these fattY adds were
highest in the 007GL15LF and 007GL15UF samples.

Metabolic Activity

Upid composition of microorganisms is a product of metabolic pathways and thus reflects phenotypic respon~
of the organisms to their environment. Knowledge of specific fipid biosynthetic pathways can pro~e inSight into
the metabolic activity of the microbial community because certain fatty acids provide indications of tur:i1over rate
and physic;llogical responses to environmental conditions. Specifically, Gram-negative bacteria form cydopropyl
fatty acids (f.a.) (cy17:0 & qi19:O) preferentiaDy over monoenoic f.a. (16:1w7c and 18:1w7c) as the tUrnover rate
decreases. Gram-negative bacteria also genernte""tmris"fatty acids to minimize the permeability at their oeDular
membranes as an adaptation to less favorable environments (9). In Gram negative bacteria there a~ two main
biosynthetiC pathways: one that preferentially synthesize 16:1ro7c (herein referred 'to as Group A Greim negative
bacteria) and another that preferentially synthesize 18:1(i)7c (Group B). Ratios of cy/ro7c and (i)7t16)7c can be
used as quantitative indicators of how a portion or an of the Gram-negative community is reSPonding to
environmental factors (toxicity, starvation, etc.) and/or engineered treatment.

Ratios of fatty acid biomarkers that provide indication of activity (turnover rate) showed that samples collected
from 007GL15LF and 007GLUF had noticeably slower turnover rates than the other samples (partiCUlarly the
Group A Gram negative bacteria).

Ratios of fatty acid biomarkers that provide indications of a metabolic response to environmehtai condition
showed that the majority of these sampling locations were showing signs of this occurring. The highest
indications of a response were observed within the injection wells.
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.group A (cy17:0I16: 1w7c)

Bgroup B (cy19:0118:1w7c)

5.00
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o 3.50
'i 3.00
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~ 2.00•e:: 1.50
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0.50
0.00

~~ ~~~.p ~ ~ ~#

sample

Agure 3. Growth rate ofJhe Gram-negative community as assessed by the ratio of cycIopropyI f. a to ro7e f. a Specific<jII}i.16:1ro7e and
18:1ro7e fally acids are cooverted to cyclopropyl fatty acids (cy17:0 &cy19:0) as microbial growth slows O.e.• a high ratio incfK:ateS decreased
turnover rate).

1.80

1.60

1.40
o
'i 1.20

~ 1.00

~ 0.80
• 0.60
e::

0.40

0.20

0.00

• group A (16:1w7U16:1wlc)

mgrotJp B (18:1w7U18:1w7~)

Sample

Agure 4. Adaptation of the Gram-negative community to changes in the environment is detennined by the ratio of ro7tJro7e fatty acids. Ratios
(16:1ro7tJ16:1ro7e and 18:1ro7V18:·1ro7e) greater than 0.1 have been shown to indicate an adaptation to a toxic or stresSful environment.
resulting in decreased membrane permeability.
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Table 2. Summary of PLFA results.

Elloman (pmoIes PlFNg «yYIt of IIf!1lIe or mI of lIIIl'4lI&) COllllTlJnIty Slruc:lure ('Ie oflllCal PlFA) MelaboIIc~ Physlologlcal Response

SampleNMle Tota BIomass eel equivalent IllaeI1al Eular)olk: RatIo Gl8m+I Gram • Anaerobk: SRBI Genera ~ ~AGnrn - Group BGram - Group AGram - Group BGram-
vBue' bbnass biomass badllIteJ anaercIi: (M:lnos) metal ~ (NSIIls) (po!)'lnlt:S) (ey17:0116:1m7c) (ey19:0118:1w7c) (16:1ro7t116:1c.o7c) (IB:lm7t11B:lm7c)

Maya Gram· redlall'S (MilBlSats)
(Ie!SlSats) (8IM:ms)

PES-lNJ2S1013102 199 1.B8806 94 105" 1 3.4 9.7 0.1 0.0 34.2 52.7" 0.79 0.01 1.56 0.22

PEs-INJ20013102 101 B.22E-+05 41 s0- l 0.9 7.1 0.0 0.0 32.6 59.4' 0.36 0.01 0.64 0.37

PSINJ4S013102 163 1.34E-+06 f57' 96" 1 0.8 7.0 0.1 0.0 33.2 59.0- 0.21 0.00 0.57 0.34

PESMW25'013102 161 3.08E-+OO 154 7" 22 4.9 77.2 0.5 0.5 12.6 4.4' 0.10 0.01 0.29 0.20

PESoWv'20013002 51 1.02E-+06 51 0 155 6.7 69.7 1.2 0.9 20.9 . 0.6 0.03 0.01 0.14 0.05

PEs-MN.l5'Ol3002 2 2.73E-+04 1 0 3 5.1 44.0 3.2 29 20.9 24.0 127 0.36 0.31 0.10

PES=Oup2All3002 3 4.29E-+04 2 1 4 10.6 43.6 4.3 5.2 17.0 19.3 0.64 027 0.28 0.09

PES-MN30013002 65 1.28E-+06 64 1 99 15.9 55.4 2.2 1.8 23.7 1.0 0.23 0.04 027 0.17

PEs-MW45'013002 7 1.36E-+05 7 I 0 18 4.3 63.5 0.9 8.0 18.0 5.2 0.49 0.19 0.16 0.12

PESMW75'012902 2 2.27E-+04 1 a 3 8.2 37.6 2.5 4.2 21.7 25.9 1.24 0.29 . 0.29 0.09

PEs-MN15'012902 9 1.42EiOS 7 1 5 4.0 51.3 2.8 3.7 21.2 17.0 0.71 0.18 0.25 0.07

007GL15LFiUl2902 2 3.19E-+04 2 0 9 3.1 60.1 3.2 9.7 14.0 9.9 4.30 1.41 0.00 0.06

oo7GL15UFiU12902 3 6.41E-+04 3 0 13 3.9 58.3 2.2 14.0 14.6 7.0 258 0.73 0.11 0.06

* results are effected by residual fatty acids found in the vegetable oil.

, The cen equivalent value Is celeuated frOm expenments with typical bacteria Isolated from soli and water. ThIs value Is based on 2.0 x 10'2 cells per gram dryweight of cells and 108 plcomoles of
phospholipid/gram dry weight of cells. The number of. cells/gram of dry weight may vary and Is dependent on lt1e environmental condlllons from which lt1e mla'oorganlsms were recovered.
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Bacterial Composition
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OGGE profiles were obtained fiom three sampling locations MW3S, MW20, and INJ20. These profiles suggest
that aU three samples contained moderate to highly diverse bacterial communities with 1ew similaritieS between .
the arfferent sampling locations (i.e. few bands were present in more than one sample). Two. of the more
prominent bands within MW3S represented two rather novel organisms. Band A represented a noveJ clrganism,
which was loosely associated with genus Desulfurella. Members of the genus Desulfurella are sulfate-reducing

.bacteria which are moderately thermophilic anaerobic bacteria. The primary electron doMr for DeSiiiturella . is
Acetate. Band B also represented a novel organism, but was loosely assodated with bactetkxfeS; Member of
Bacleriodes have reoentIy been identified as organic poUutant degraders, but falling outside of the bacterial
groups typically isolated for biodegradation.

BandC was closely associated with the genus Geobacter. Members of the genus Geobacter are anaerobic,
iron (Fe(III))- reducing, Gram-negative bacteria. Dissimilatory Fe(III) reduction is the process in which
miaoorganisrns transfer electrons to external fefric iron (Fe(lII»), reducing it to ferrous iron [F~II)) without
assimUatillg the iron. Most miaoorganisms that reduce Fe(lII) also can transfer electrons to Mn(lV), reducing it
to Mo(II). Various studies have shown that bacteria it this genus can remove aromatic hydrocarbOrls, OxicflZe

organic contaminants, and reduce metals. A wide variety of eIedron· donors (hydrogen, fonnate; acetate,
pynNate, succinate, fumarate and ethanol) have been established for members of Geobacter. Band E was
affiliated with the genus Azoarcus. Some members of the genus Azoarcus are capable of dertitrification
(converting nitrate to nitrite or nitrite to nitrous oxide), while others can convert nitrogen in the atmOSphere to
ammonia. Many members are found 'associated with plant roots (and therefore are capable of Mng with IoN
amounts of oxygen), and often they grow withoUt oxygen (anaerobic growth). Several members are particularty
weD known for being able to degrade aromatic compounds. Band F represented a rather novel orgarusm, which
was loosely associated with Clostridium (disalSSed below).

The two most prominent bands within MW-20 revealed the presence of organisms doseIy related to the sulfate
reducing bacteria Desu1fobufbus (band N) and the ammonia oxidizing bacteria Nitrosomonas (band M),

Several minor bands were also excised and sequenced revealing the presence of Ofganisms reJated to the
foOowing genera; SUlfurospiriflum, Azoarcus (discussed above), Dechlorospiriflum, Magnefospiil7lum. and
Azospinllum. Members of SUlfurospirillum are suffiJr-oxidizing bacterium capable of miaoaerobic grOWth; some
species can reduce fenic iron, selenate, arsenate, thiosulfate, nitrate, fumarate, aspartate, and manganese·
dioxide. Member of the genera Dechforospirillum have been shown to be perchlorate reducing bacreoa.

Three of the five bands sequenced from INJ20 were associated with the genus Oostridium. Members of the
genus Clostridium are anaerobic counterparts. to the BaciDi. Some members of this genus are notable
.pathogens, but other members can be found in environmental samples where oxygen is absent (ar at least
restricted where they are grOwing). Clostridia are commonly found in soils, sewage, marine sediments, and
decaying vegetation. As a group, they have a Wide pH tolerance range (4.5 - 8.5), can use a variety of
compounds as energy ~urces, and fonn drought- and oxygen-resistant spores. Some CloStridia can fix
nitrogen, taking nitrogen gas (Nu to form ammonium. While there have t>een some recent pubfieations (see
appendix) suggesting the involvement of Oosttidium bifermentans in the dehalogenation of PeE. a review
article published in 1999 in the bioremediation joumallisted several members of Clostridium that were unable to
dechlorinate PCE.
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Rgure 5. DGGE gel image of amplimers from a conserved region of bacterial 168 rONA. Banding patterns and relative intenSities of the
recovered bands provide a measure of differences among the communities. Dominant species must conslitule at least 1-2% of the kltal
bacterial community to form a visible band. Labeled bands were excised and sequenced. Results from sequencing can be fOUnd in the
following table.
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Table 3. Sequence results from bands excised from Figure 7. Identifications are based on infonnation in the Ribosomal Database Project
(RDP). Similarity indices above .900 are considered excellent, !hose between .700..800 are good, and those below .600 are cOnSidered to be
unQue sequences.

Band
A

8

c

o

Closest Match

Geoba:Iersp.

Faled

Similarity Index

Bcderiodes. .
. , ".. :. ;~:

: ~,...

Ref

E
F
G
H
I
J
K
L
M
N
o
p

Q
R
s
T
u
v
w

Failed

SlfuoopiriIUn deIe',mJm
Nlrosomollas sp.

.DesUfoIxJ1xJs sp.
~sp.

DechIaosJirihm sp.

~sp.

Closlri<itm sp.
Fa1ed

.004

.500

.704

.Em

.631

.810

.836

.783
.671
.7rrl.

.931

.910

.671

.717

.968

.762

Targeted gene detection for DehaJococcoides ethenogenes

DNA based techniques were used to detect the presence of a PCE degrading organism, Dehak>Coccoides
elhenogeoes (using a targeted gene detection approach) within samples MW-3S, MW-2D, and INJ-20. Results
from this analysis revealed the presence ofDe/t~ethenogenes within MW-3S.

Table 4. Results from DNA amplification using primers specific for Dehalococcoides ethenogenes.~ pri!®fS direcleii to a variable
region of the 16S iRNA gene of Deha10c0cc0ides ethenogenes was used to detennine its presence. Sensitivity of these primers is -1Q3
ceUslml or g of sample. Presence is noted with a plus sign and the relative abundance determined by the nwnber of pluS signs O.e. ++ is
greater in ab\Jndance than +).

Sample DehaIococcoides ethenogenes

MW.JS ++

MW-20 -
1NJ-2D -

11·
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Purifi~ation, cloning, and sequencing of an enzyme mediating'
the reductive dechlorination. of tetrachloroethylene (PCE) from
Clostridium bifermentans DPJl.l.·

Okeke BC, ~hangYC,.Hatsu M, Suzuki T, TakaniiZa,,:,a. K. .'

Department ofBioprocessing,Gifu Uniyersity, Japan.

An enzyme mediating the reductive dechlorinationoftetrachloroethylene .,
(PCE) from cell-free extracts of Clostridium bifermentans DPH-I was
purified, cloned, and sequenced. The enzyme catalyzed the reductive .
dechlorination of PCE to cis-I ,2-dichloroethylene via trichloroethylene, at a
Vmax and Km of73 nrnol/mg protein and 12 microM, respectively.
Maximal activity was recorded at 35 degrees C and pH 7.5. Enzymatic
activity was independent ofmetal ions but was oxygen sensitive. A mixture
of propyl iodide and titanium tHia1l? caused a light-reversible inhibition:of
enzymatic activitY suggestintdhemvolvement of a corrinoid cofactor. The
molecular mass of the native e~~~ was estimated to be approximately 70 .
kDa. Sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS­
PAGE) and matrix-assisted laser desorption ionization-time of flight/mass
spectrometry (MALDI-TOF/MS) revealed molecular masses of
approximately 35 kDa and 35.7 kDa, respectively. A broad spectrum of
chlorinated aliphatic compounds (PCE, trichloroethylene, cis-I,2- .

, dichloroethylene, trans,.. 1,2-dichloroethylene, I, l-dichloroethylene, 1,2-'
dichloropropane, and 1,1,2:..trichloroethane) was degraded, With degener~te .
primers designed from the N-terminal sequen~e (27 flIDino acidresidues), a
partial sequence (81 bp) of the encoding gene was amplified by polymerase
chain reaction (PCR) and sequenced. Southern analysis of C. bifermentans .
genomic DNA using the PCR product as a probe revealed restriction
fragment bands. A 5.0 kb ClaI fragment; harboring the relevant gene
(designated pceC) was cloned (pDEHAL5) and the complete nucleotide
sequence ofpceC was determined. The gene showed homology mainly with
microbial membrane proteins a~4 ,no homology with any known ..
dehalogenase, suggesting a distitl.c(PCE dehalogenase.

PMID: 11400736 [pubMed- indexed for MEDLINE]
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In vitro dehalogenation of tetrachloroethylene (peE) JJy ceU­
free extracts of Clostridium bifermentans DPH-l.. -

Chang YC, Okeke BC, Hatsu M, Takamizawa.K. _

Department of Bioprocessing, Faculty of Agriculture, Gifu University,
Yanagido, Japan.·- -- -

. ".

Cell-:free extracts of ClostridiUm bifermentanS DPH-l catalyzed
tetrachloroethylene (PCE) dechlorination. PCE degradation was stimulated
by addition of a variety of electron donors. Ethanol (0.61 rriM) was the most -..
effective electron donor for PCE dechlorination. Maximum activity was .
recorded at ~Q gegrees C and pH 7.5. Addition ofNADH as a cofactor
stimulated e~1hatic activity but the activity was not stimulated by addition
of metal ions. When the cell-free enzyme extract was incubated in the
presence ofti~umcitrate as a reducing agent, the dehalogenase was
rapidly inactivated by propyl iodide {0.5 mM). The activity of propyliodide­
reacted enzyme was restored by illumination with a 250 W lamp. The
dehalogenase activity was also inhibited by cyanide. The substrate spectrum
of activity included trichloroethylene (TCE), cis-l ,2-dichloroethylene .
(cDCE), trans-dichloroethylene, 1, I-dichloroethylene, 1,2-dichloroethane,
and 1,1 ,2-trichloroethane. The highest rate ofdegradation of the chlorinated
aliphatic compounds was achieved with PCE, and PCE was principally
degraded via T.cE to cDCE. Results indicate that the dehalogenase could
playa vital role in the breakdown of peE as well as a variety of other
chlorinated aliphatic compounds.· .

PMID: 11333032 [PubMed·- ind~xed for MEDLINE]
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GEOLOGIC BORING LOG
Sheet 1 of 2

JOB NUMBER:

BORING NUMBER:

RIG TYPE:

TEMPERATURE (oF):

LOCATION:

COMMENTS:

737490 CLIENT:

PES-MWIS,D BORING DlA.:

Rotasonic CONTRACTOR:

90's of WEAlliER:

Site N-6 DRLG MED:

TD=8I'; Screened from 70'-80'; 45-55'

NAVFAC/NSA Mid-South

JO-incb

Alliance Enviromnenlal

Clear, Sunny, HOI

Water

DATE SPUD:

DATECMPL:

ELEVATION:

DATUM:

GEOLOGIST:

18 July 2000

18 July 2000

293.58 ft amsl

Ground Surface

BMHlJBB

Laboratory

Depth USCS Sample PID Remarks

(feet bgs) Geologic Description Identification ppmv

I 0- IS CONCRETE

CL 1.5 - 6.0' CLAY to SILTY CLAY - dark gray to 2-3' PID Sample Depth and

brown, mottled, reddish brown at base, stiff, sligbtly 3.7n.0 Sample Readng/

5 moist, silty 4-5' Background Reading

4.0/1.3

CUML 6 - II' SILTY CLAY - brown, mottled gray, stiff to 6-7'

firm, moist to sligb~y moist 2.110.5

10 -

CUML II - 16' SILTY CLAY - as above, with some friable 11-12'

gray silt layers 2.3/0.5

15

CL 16 - 18' .CLAY - as above, becoming less silty and 16-17'

stiffer 2.1/1.5

CL 18 - 26' CLAY- predominately brown, occasionally

20 mottled gray, soft, becoming very stiff at 22-26',

dense, sligb~y moist 10 moist 21-22'

2.3/1.5

25

CUML 26-27' CLAY-AA 26-27'

27 - 30" SILTY CLAY - becoming very silty 10 sandy 4.111.0

30

CUML 30 - 33' SILTY to SANDY CLAY - brown, gray to

Iigbt gray, firm to stiff, sligbtly moist

MUSM 33 - 36' CLAYEY SAND and SILT - light gray 10

35 gray, mottled brown, orange, and red, friable 10 stiff

and finn, sligb~y moisl 35-36'

SMIML 36 - 38' CLAYEY SILT - orangisb brown, friable to 4.0/1.8 Water approx, 36-38'

stiff, moist, saDdy in part-
38 - 41' SILTY. SAND - orangisb brown, soft to firm,

40 very moist - .. ".

SM 41- 46' SILTY SAND - orangisb brown, soft, friable, wet, 41-42'

becoming ligbt gray at baSe, well sorted, silty 10 flne .. 1.5/0.5-grained

PESMWII ".:

45 45-46' 45-46'

46 - 48' SAND - gray, as above TOC 1.1/0.5

SM/SP 48 - 54' SAND - IJlD to m'angisb brown, silty to v.ery

fme grained, soft to unconsolidated, well sorted: wet

50

.JIDIES;

ftbgs - feet below ground surface TOC - tola! orgariic caibon

NS _ not sampled VOC - volatile orgariic compoWlds

PID - pbOloionization detector fl amsl - feet above mean sea level

Wmv - parts per million, volwne per volume

PARSONS ENGINEERING SCIENCE, INC.



GEOLOGIC BORING LOG
Sheet 2 of 2

JOB NUMBER:

BORING NUMBER:

RIG TYPE:

TEMPERATURE (oF):

LOCATION:

COMMENTS:

737490 CLIENT:

PES-MWIS,D BORING DIA.:

Rotasonic CONTRACTOR:

9O's"F WEATHER:

Site N-6 DRLG MED:

TD=8I'; Screened from 70'-SO'; 45-55'

NAVFACINSA Mid-South

IO-inch

Alliance Environmental

Clear, simny, HOI

Water

DATE SPUD:

DATE CMPL:

ELEVATION:

DATUM:

GEOLOGIST:

18 July 2000

18 July 2000

293.58 ft amsl

Ground Surface

BMH/JBB

Laboratory

Depth USCS Sample PID Ren""ks

(feel bgs) Geologic Description Identificalion ppmv

51 51-52' PI D Sample Depth and

1.4/1.0 Sample Readngl

Background Reading

SP/SW 54 -- 56' SAND - orangish brown, WlConsolidated, very 54-56'

55 fme to coarse grained, trace gravel to In-inch diameter, PESMWII 1.2/1.0

poorly sorted, weI 55 - SO'

SW 56 - 57' GRAVELLY SAND - as above, grading to TOC

fine to coarse grained SAND

CL thin CLAY lenses - 2 to 3-incbes thick, lighl gray,

ro very stiff, dense -

SP/SW ro -65' SAND - tan to light brown, fme to medium 61-62'

grained, moderately to' well sorted, loose, wet, micaceous 0.5/0.1

CL thin CLAY lenses - light gray, very stiff, dense

65 SW 65 - 66' GRAVELLY SAND - orangish brown 10 tan, PESMWII 65-66'

fme to coarse grained, gravel to .", wet, poorly sorted 65 -- 66' 0.4/0.1

SP/SW 66 -- 76' SAND - laD to light brown, very fme to fme TOC

grained, loose, WlConsolidated, silly, moderately

sorted~ micaceous, wet

70

71-n'

0.5/0.2

PESMWII

74-76'

75 TOC

SP 76 -- SO' SAND - laD to gray, orangish brown, very fme 75-76'

to fine grained, moderately sorted, loose 10 0.6/0.3

CL WlConsolidated, wet, some CLAY lenses 10 ~inches thick,

SP lighl gray, mottled maroon, very stiff to fum, dense

80
CL 8(}-81' CLAY - light gray, very stiff 10 frrm, dense

TOTAL DEPTH = 81 FEET BGS

85

-
'.

90

--

95

100

~

It bgs - feel below grotmd .mface Toe - total organic carbon

NS - not sampled VOC - volatile organic compounds

PID - pbotoionization deiector ft arnsl - feet above mean sea level

ppmv - partS per million, volwne per volwne

PARSONS ENGINEERING SCIENCE, INC.

S:\r:s\mDed\73749O\OSOOO\appendiets\Boreqs.JJs\MW 1 (50-100)



GEOLOGIC BORING LOG
Sheet 1 of. 2

JOB NUMBER:

BORING NUMBER:

RIG TYPE:

TEMPERATURE (of):

LOCATION:

COMMENTS:

131490 CLIENT:

PES-MW2S,D BORJNG DlA.:

ROlasonic CONTRACTOR:

SO's of WEATHER:

Site N-6 DRLG MED:

TD = 81'; Screened from 15'-85'; 55-65'

NAVFAC/NSA Mid-South

lO·inch

Alliance Environmental

Hazy, Hot,Hwnid

Water

DATE SPUD:

DATE CMPL:

ELEVATION:

DATUM:

GEOLOGIST:

01 August 2000

01 August 2000

293.60 ft amsl

Ground Surface

JBB/SLH

Laboratory

Depth USCS Sample PID Remarks

(feel bgs) Geologic Description Identification ppmv

I See description for PES-MW3, PES INJI, PES INn PID Sample Depth and

Sample Readng/

Background Reading

5 5-1'

5.6/5.6

10 - 10-12'

5.6/5.6

15 15-11'

: 5.6/5.6

20 PESMW2t 20-22'

20-22' 1.0/5.6

VOCs

25 25-21'

5.615.6

JO 30-32'

6.3/6.3

35 35-31'

6.3/6.3

-'
'" ..

40 - .. PESMW2I . 40-42'

40-42' 5.6/5.6

VOCs

45 45-47'

5.6/5.6

..

,

50

JillIES:.
.ft bgs - feet below ground surface " TOC - total organic carbon

NS - not sampled VOC - volatile organic compounds

PID - photoionization detector ft amsl - feet above mean sea level

ppmv - parts per million, volmne per volume

PARSONS ENGINEERING SCIENCE, INC.



GEOLOGIC BORING LOG
Sheel 2 of 2

JOB NUMBER:

BORING NUMBER:

RJGTVPE:

TEMPERATURE (oJ"):

LOCATION:

COMMENTS:

737490 CLIENT:

PES-MW2S,D BORING DlA.:

Rotasonic CONTRACTOR:

80's of WEATHER:

Site N-6 DRLG MED:

TD=87'; Screened from 75'-85'; 55~5'

NAVFAC/NSA Mid-South

IO-incb

Alliance Enviromnental

Hazy, Hot, Humid

Water

DATE SPUD:

DATECMPL:

ELEVATION:

DATUM:

GEOLOGIST:

01 August 2000

01 Augusl2000

293.60 ft amsl

Ground Surface

JBB/SLH

Laboratory

Depth USCS Sample PID Remarks

(feet bgs) Geologic Description Identification ppmv

51 See descriplion for PES-MW3, PES INJI. PES INJ2 50-52' PID Sample Depth and

8.215.6 Sample Readngl

Background Reading

55 PESMW2/ 55-57'

55-57' 9.8/5.6

VOCs

and

PESMW2I

60 DUP 60-62' -
VOCs 16.8/5.6

65 §~7'

7.0/5.6

70 70-72'

7.7/5.6

75 75-77'

12.615.6

80 80-82'

7.0/5.6

85 85-87'

6.3/5.6

TOTAL DEPTH - 87 FEET BGS
- ..

90 -

95

-
100

JIDI.ES.:.
ft bgs - feet below ground surface TOC - total organic carbon

NS - not sampled VOC - volatile organic compounds

PID - pboloionization deteclor fl alllSl - feCi above mean sea level

ppmv - parts per million, volmre per volmre

PARSONS ENGINEERING SCIENCE, INC.

s:\es\remed\737490\05000lappemdices\Borelogs.xJsIMW2(50-Joo)



GEOLOGIC BORING LOG
Sheet I of 2

JOB NUMBER:

BORING NUMBER:

RIG TYPE:

TEMPERATURE (oF):

LOCATION:

COMMENTS:

737490 CLIENT:

PES-MW3S,D BORJNG DlA.:

ROlasonic CONTRACTOR:

65-75 of WEATHER:

Site N-6 DRLG MED:

TD=77'; Screened from 65'-75'; 45-55'

NAVFAC/NSA Mid·South

IO-inch

Alliance Environmental

Clear

Waler

DATE SPUD:

DATECMPL:

ELEVATION:

DATUM:

GEOLOGIST:

24 July 2000

24 July 2000

293.62 ft amsl

Ground Surface

JBB/SLH

Laboratory

Depth USCS Sample PID Remarks

(feel bgs) Geologic Descriplion Identification ppmv

I 0- IS CONCRETE PID Sample Depth and

Sample Readngl

1.5 - 2.0' SANDY SUBSTRATE Background Reading

... 5 CL 2 - 9' CLAY· silty, brown, stiff PESMW3/ 5-7'

5-7' 5.6/5.6

CL 9 - 17' CLAY - stiff, friable, silty, gray (9-11'), VOCs

brown (11-17'), increasingly silty

10 10-12' -
8.4/5.6

.'

15 15-17'

5.6/5.6

CUML 17 - 34' SILTY CLAY - brown, monied, gray, flIlll

20 20-22'

4.9/4.9

25 25-27'

4.9/4.9

30 PESMW3/ 30-32'

30-32' 4.9/4.9

VOCs

SMIML 34 - 36' CLAYEY SILT with SAND - fine grained,

silty, soft

35 35-37'

CL 36 - 37' CLAY - stiff, silty 4.9/4.9

CL 37 - 41' CLAY, as above
~. :

..
"

40 - -- 40-42' Transition Zoo: in

ML 41- 42' SILT - sandy, fme grained 7.0n.0 lithology.

CL 42 .. 44' CLAY - silty with some fme sand

SM 44 - 47' SAND - brown, gray, fme grained, soft, silty, weI

45 45-47'

4.9/4.9

SM 47 .. 49' SAND, as above

50 ...
.1'IDIES:.

It bgs - feel below ground surface TOC - total organic carbon

NS -ooIsampled VOC - volatile organic compounds

PID .. photoionization detector ft amsl - feet above mean sea level

ppmv - parIS per million, volwne per volwoe

PARSONS ENGINEERING SCIENCE, INC.

s:\es\remed\737490\05000\appemdices\Borelogs.xls\MW3 (0-50)



GEOLOGIC BORING LOG
Sheet 2 of 2

JOB NUMBER:

BORING NUMBER:

RIG TYPE:

TEMPERATURE (oF):

LOCATION:

COMMENTS:

737490 CLIENT:

PES-MW3S,D BORJNG DIA.:

Rotasonic CONTRACTOR:

65-75"1' WEATHER:

Site N-6 DRLG MED:

TD=n'; Screened from 65'-75'; 45-55'

NAVFAC/NSA Mid-South

IO-inch

Alliance Environmenul

Clear

Water

DATESPUO:

DATECMPL:

ELEVATION:

DATUM:

GEOLOGIST:

24 July 2000

24 July 2000

293.62 ft amsl

Ground Surface

JBB/SLH

LaboralOry

Depth USCS Sample PID Remarks

(feet bgs) Geologic Description Identification ppmv

51 SM/SP 49 - 54' SAND - fine to medium grained, some silt, 50-52' PID Sample Depth and

well sorted 7.7/4.9 Sample Readngl

Background Reading

SP/SW 54 - 57' SAND - medium to coarse grained, with some

55 gravel, soft, weI PESMW31 55-57'

55-57' 11.414.9

57 - 58' as above VOCs

SM 58 - 61' ANE SAND - silry, brown, weI

60 60-62' -
CL 6I - 61.5 CLAY LA YERS - appro•. 5 inches thick, 18.216.3

gray, stiff

SM 61.5 - 68' ANE SAND - silry, soft, wet

65 65-67'

IO.Sn.7

SM 68 - 68.5' ANE SAND willi Iinle gravel

SM 68.5 - 75' ANE SAND - silry, several thin gravel layers,

70 gravel 2- 10 3-incb diamler, clay layers 70-72'

9.ln.0

75-n'

75 CL 75 - n' CLAY - stiff, gray 8.4n.0

TOTAL DEPTH - 75 FEET BGS

80

85

- •... ..
90 '-

95

100

JillIES;

ft bgs - feel below ground surface TOC - total organic carbon

NS - nol sampled VOC - volatile organic compounds

PID - pholoionizalion deteclor ft arnsl - feet above mean sea level

ppmv - pans per million, volume per vohnne

PARSONS ENGINEERING SCIENCE, INC.

s: \es\remed\737490\05000lappemdices\Borelogs.xlsIMW3(50-1 00)



GEOLOGIC BORING LOG
Sheet I of 2

JOB NUMBER:

BORING NUMBER:

RIG TYPE:

TEMPERATURE (01'):

LOCATION:

COMMENTS:

737490 CLIENT:

PES-MW4S,D BORJNG DIA.:

Rota<Onic CONTRACTOR:

75 of WF..ATHER:

Site N-6 DRLG MED:

TD=87'; Screened from 75"-85"; 55-65"

NAVFAC/NSA Mid-South

JO-inch

Alliance EnviromnentaJ

Overcast, breezy

Water

DATE SPUD:

DATECMPL:

ELEVATION:

DATUM:

GEOLOGIST:

21 July 2000

21 July 2000

293.63 ft bgs

Ground Surface

JBB/BMH

Laboratory

Depth uses Sample PID Remarks

.(feel bgs) Geologic Description Identification ppmv

I 0- 1.5' CONCRETE PID Sample Depth and

1.5 - 2' COARSE SUBSTRATE Sample Readng/

CLIML 2 - 4' SILTY CLA Y - friabie Background Reading

CL 4 - 9' CLA Y - firm, brown, silty

5 5-7'

6.8/6.8

..
CL 9 - 10' CLAY - silty, gray, firm

10 CL 10 - 17' CLAY - silty, brown, monied gray 10-12'

5.9/5.9

15 15-17'

5.9/5.9

CL 17 - 20' CLAY - sihy, brown, monJed gray, soft/medium

20 CL 20 - 32' CLAY - brown, medium, little silt 20-22'

4.9/4.9

25 25-27'

4.9/4.9

30 30-32'

4.9/4.9

CL 32 - 37' CLAY - silty, becoming increasiniJy silty

35 35-37'

4.9/4.9

37 - 38' as above

- CL 38 - 39' CLAY - silty, film.-
n 39 - 43' eLAY - silty with liltJe fme sand, soft

40 - "
40-42'

5.9/4.9

-
CL 43 - 44' CLAY - silty, fllYn, brown

SM 44 - 49' SAND ~ fme, silty, brown "..
45 45-47'

7.3/4.9

SM 49 - 52' MEDIUM SAND - silty, sofi, brwOD

50

JillI.ES:.
fi bgs - feet below growlll surface . TOC - total organic carbon

NS - IlOl sampled VOC - volatile organic compotinds

PID - photoiooization detector fi amsl - feet above mean sea level

ppmv - partS per million, volume per volume

PARSONS ENGINEERING SCIENCE, INC.

s:leslremed\737490\05000\apperndices\Borelogs.xls\MW4 (0-50)



GEOLOGIC BORING LOG
Sheet 2 of 2

JOB NUMBER:

BORING NUMBER:

RIG TYPE:

TEMPERATURE (oF):

LOCATION:

COMMENTS:

737490 CLIENT:

PES-MW4S,D BORING DlA.:

ROlasonic CONTRACTOR:

75 of WEATHER:

Site N-6 DRLG MED:

TD=87'; Screened from 75'-85'; 55-65'

NAVFAC/NSA Mid·South

IO-inch

Alliance EnvirorunenlaJ

Overcast, breezy

Water

DATE SPUD:

DATECMPL:

ELEVATION:

DATUM:

GEOLOGIST:

21 July 2000

21 July 2000

293.63 ft bgs

GroWld Surface

JBBIBMH

Laboratory

Depth USCS Sample PID Remarks

(feet bgs) Geologic Description Identification ppmv

51 50-52' PID Sample Depth and

52 . 55' as above 11.214.9 Sample Readngl

Background Reading

55 SId 55 - 57' MEDIUM SAND with some gravel, soft, wet, 55-57'

05·fOOl thick clay layer at 55' 11.213.9

57 . 58' as above

SM 58 - 72' SAND - fine, silty, several gray stiff clay layers

less than 2 inches thick

60 60-62' -
6.3/4.9

65 65-67'

6.3/4.9

70 70-72'

7.3/4.3

CL 72 - 72.5' CLAY' - gray', stiff

SM 72.5 - 76' SAND· fme, gray, silty

75 75-77'

CL 76 - 77' CLA Y - gray, stiff, pink Slaining 6.8/4.3

SM 77 - 84' ANE SAND· soft, silty, several (3) thick clay

layers less than 3 inches thick, gray, stiff, pink staining

80 80-82'

4.4/4.4

CL 84 - 85' CLAY - gray, stiff, pink staining

85 SM 85 - 87' ANE SAND, silty 85-87'

5.4/4.4

TOTAL DEPTH - 87 FEET BGS
.'

-'. '"

90 - :

,.

95

100

J!QIES;

ft bgs - feel below ground surface TOC - lotal organic carbon

NS - not sampled VOC - volatile organic compounds

PID - photoionization deteclor ft amsl - feet above mean sea level

ppmv - parts per milliOn, volwne per volwne

PARSONS ENGINEERING SCIENCE, INC.

s:\eslremedI737490105000\appemdices\Borelogs.xJsIMW4 (50-100)



GEOLOGIC BORING LOG
Sheet I of 2

JOB NUMBER:

BORJNG NUMBER:

RJGTYPE:

TEMPERATURE (oF):

LOCATION:

COMMENTS:

737490 CLIENT:

PES-MW5S,D BORJNG DIA.:

Rotasonic CONTRACTOR:

9O's OF WEATHER:

Sile N-6 DRLG MED:

TD=7T; Screened from 65'-75'; 45-55'

NAVFACINSA Mid-South

lO·inch

Alliance Environmental

HOI, sunny

Waler

DATE SPUD:

DATECMPL:

ELEVATION:

DATUM:

GEOLOGIST:

19 July 2000

20 July 2000

293.51 ft amsl

Ground Surface

BMH

Laboratory

Depth USCS Sample PID Remarks

,(feet bgs) Geologic Description Identification ppmv

1 0- 1.5' CONCRETE PID Sample Depth and

1.5' - 2.0' COARSE SUBGRADE Sample Readngl

CL 2' - l' CLA Y - brown, monied gray, stiff to· firm, Background Reading

hard in parts, slightly moisl to moist, silty, dense

5 5·1'

6.7/6.7

CL 7 - 13' CLAY - gray, soft to finn, stiff in pan,

moist to very moist. some silly soingers. some black

organic mater:W

10 10-12'

6.7/6.7

CL 13 • IT CLAY - brown, mottled light gray, stiff 10 firm,

blocky, increasingly silty with some black oxidized grains

15 or organic material, slightly moist to moist 15-11'

6.7/6.7

CL 17 - 22' CLAY· brown 10 dark brown, very moisl, stiff,

silty in pan

20 20-22'

5.9/5.9

CL 22 - 27' CLAY - light 10 dark brown, gray, mottled,

stiff to very finn. moist, dense, silty in pan

25 25-21'

6.9/6.9

CL 27.- 32' CLAY - as above, becoming brown 10 reddish

brown, increasingly silty

30 30-32'

6.7/6.7

CLlML 32 - 31' SILTY CLAY - brown, firm 10 soft, stiff al lop,

increasingly silly grading to clayey Sill, moist

35 35-37'

6.7/6.7

CL 37 - 42' SILTY CLAY - brown, mottled yenow and red.

stiff 10 very fmn, dense- " . ..
40 - ... .. .. 40-42'

5.0/5.9

CLlML 42·44' SILTY CLAY to CLAYEY SJLT - as above.

becoming increasingly silty to sandy

44 - SO' CLAYEY SILT - sandy layers; stiff to firm.

45 soft when sandy. very moist. mOttled reddish brown 45-41'

5.0/6.7

·SO

JillIES;

ft bgs - feet below ground surface TOC - lOla! organic carbon

NS • not sampled . VOC - volatile organic compounds

PID - photoionizalion detector ft amsl - reet above mean sea level

ppmv • parts per million, volume per volume

PARSONS ENGINEERJNG SCIENCE, INC.

s:les\remed\737490\05000\appemdices\Borelogs.xls\MW5 (o-SO)



GEOLOGIC BORING LOG
Sheel 2 of 2

JOB NUMBER:

BORING NUMBER:

RJG TYPE:

TEMPERATURE (oF):

LOCATION:

COMMENTS:

737490 CLIENT:

PES-MW5S,D BORING DIA.:

Rotasonic CONTRACTOR:

9O's"F WEATHER:

Site N-6 DRLG MED:

TD=77'; Screened from 65' -75'; 45-55'

NAVFAC/NSA Mid-South

IO-inch

Alliance EnvirolUTlCntaI

HOI, sunny

Water

DATE SPUD:

DATECMPL:

ELEVATION:

DATUM:

GEOLOGIST:

19 July 2000

20 July 2000

293.51 ft amsl

Growlll Surface

BMH

Laboratory

Depth USCS Sample PID Remarks

(feet bgs) Geologic Description Identification ppmv

51 ML/SM 50 - 52' SILTY SAND - clayey in pan, loose, very fine 50-52' PID Sample Depth and

10 fmc grained, some clay material, wet 5.0n.7 Sample Readngl

SPISM 52 - 57' SILTY SAND - brown '0 reddish brown, soft to Background Reading

loose, silty to fmc grained, moderately sorted with some

55 fine '0 medium grained layers, weI 55-57'

5.9110.1

SM/CL 57 - 60' SILTY SAND - as above with 6-inch clay at 60',

gray, molned, moisl, very sliff to hard

60 60 - 62' SILTY SAND - as above with occasional thin 60-62'

2- 10 3-inch clay lenses 21.8/5.0

SM/SP 62 - 67' SAND - silty, brown, mottled gray, very fine 10

mediwn grained, moderately sorted, loose, micaceous

with some min clay lenses

65 65-67'

7.615.0

SW 67 - 68' GRAVELY SAND - gravel 10 I-inch diameter

SMISP 68 - 72' SAND - brown to gray, loose 10 soft, silty with

some clay matrix, mic~ceous, very fme to fine grained

70 70-72'

9.215.0

SM 72 - 73' SILTY SAND - 6-inch layer of highly oxidized

reddish organic material, followed by thin grnvellayer

SMICL SAND - gray, with a 6-inch clay layer at 75'

75 CL 75 - 77' SAND - as above with clay 76-77' 75-77'

9.215.0

TOTAL DEPTH - 77 FEET BGS

80

85

-

90 -

95

100

JillIES;

II bgs - feel below ground surface TOC - total organic carbon

!lis - not sampled VOC - volalile organic compounds

riD - pholoionmTion deleClor ft amsl - feel above mean sea level

ppmv - parts per mill ion, volume per volume

PARSONS ENGINEERJNG SCIENCE, INC.

s:\es\remed\737490\05000lappemdices\Borelogs .xls\MW5 (50-100)



GEOLOGIC BORING LOG
Sheel I of 2

JOB NUMBER:

BORING NUMBER:

RJGTYPE:

TEMPERATURE (oF):

LOCATION:

COMMENTS,

737490 CLIENT:

PES-MW6S,D BORJNG DlA.:

Rotasonic CONTRACTOR:

High SO's "F WEATIIER,

Site N-6 DRLG MED:

TD=8T; Screened from 75'-85'; 55-65'

NAVFAC/NSA Mid-Souill

IO-inch

Alliance Envirorunental

Panly cloudy. breezy, hot

Water

DATE SPUD,

DATECMPL:

ELEVATION:

DATUM:

GEOLOGIST:

22 July 2000

22 July 2000

293.59 ft amsl

Ground Surface

SLH/BMH

Laboratory

Depth uses Sample PID Remarks

(feel bgs) Geologic Description Identification ppmv

I o- 1.5' CONCRETE PID Sample Depth and

1.5 - 2.0' COARSE SUBSrRATE Sample Readngl

CL 2.0 - 5.0' CLAY - olive grayibrown, sliff, 'moisl Background Reading

5 CL 5 - 10' CLAY - red-brown, fl1lJl 10 bani, slightly moiSI, 5-T

blocky 5.6/5.6

10 OH 10 - 12' ORGANIC .. black, slightly moisl, some silt 10-12' -
.' 5.6/5.6

CL 12 - 15' CLAY - olive graylgray, slightly moisl

15 CLlML 15 - 20' CLAY - red brown, mottled gray, some organic 15-IT

clasts and iron staining, mostly dry, blocky, hard 4.9/4.9

20 CL 20- 22' CLAY - brown, monied with gray, moisr, soft 20-22'

4.9/4.2

CL 22 - 28' CLAY - gray, moisl, soft

25 25-2T

2.812.8

CL 28 - 36' CLAY - red, red brown. some gray mottling,

moist, soft

30 30-32'

2.112,1

\

35 35-3T

SM 36 - 3T ANE TO VERY ANE SAND .. moisl, some Sill, 2.112.1

moderately sorted

.- 37 - 40' CLA Y - very stiff. tan 10 brown, mottled red,

aJmoSt'wy
40 CL 40 - 42' CLAY .. brown/tan, mottled gray, some silt to· 40-42'

very fme sand, moist, soft 4.9/4.2

SP 42 .. 45' SAND - very fine sill and clay (some), ..
lighl brown/gray, poorly graded

45 CL 45 - 46' CLAY .. moiSI. soft, some sill 45-47'

.. 7.0/4.2

50

.J'IDI.ES;

ft bgs - feel below ground surface TOC - Iotal organic carbon

NS .. not sampled VOC .. volatile organic compounds

PID - pbotoionizalion delector ft amsl - feel above mean sea level

ppmv - parts per million, volmne per vo/woe

PARSONS ENGINEERJNG SCIENCE, INC.

s:leslremedI737490I05000lappemdiceslBorelogs.xlsIMW6 (o-SO)



GEOLOGIC BORlNG LOG
Sheet 2 of 2

JOB NUMBER:

BORING NUMBER:

RIG TYPE:

TEMPERATURE (oF):

LOCATION:

COMMENTS:

737490 CLIENT:

PES-MW6S,D BORING J:lIA.:

Rotasonic CONTRACTOR:

High SO's "F WEATHER:

Site N-6 DRLG MED:

TD=87'; Screened from 75'-85'; 55-65'

NAVFAC/NSA Mid-South

lO-inch

Alliance Envirorunental

Partly cloudy, breezy, hOI

Water

DATE SPUD:

DATECMPL:

ELEVATION:

DATUM:

GEOLOGIST:

22 July 2000

22 July 2000

293.59 Ii omsl

Ground Surface

SLHIBMH

Laboratory

Depth USCS Sample PID Remarks

(feet bgs) Geologic Description Identification ppmv

51 SW/SM 46- 52' FINE TO VERY RNE SAND - well graded, some 50-52' PID Sample Depth and

Sill, CoarsellS downward, tan/red brown 8.4/4.2 Sample Readngl

SW 52 - 57' SAND - fme to coarse grained, C03fSCllS Background Reading

downward, some gravel up to I·inch diameter at bottom

55 55-57'

11.9/4.2

SW/SC 57 ,60' SAND - fine to very fine grained, tanlJighl

brown, some gray clay, well graded

60 CUML 60 - 62' SILTY CLA Y - light brown, red, some gray clay 60-62'

15.4/3.5

SW 62 - 62.5' VERY RNE GRAINED SAND - black, well

graded

SW 6i.5 - 67' SAND - flJJC to medium grained, well graded,

65 lanIbrown, stringers of gray clay 65-67'

11.2/3.5

SW 67 -71' SAND - flJJC to coarse grained, some gravel up to

I inch at 68' , tan, brown

70 70-72'

SW 7 I - 77' SAND - flJJC to coarse stringers of clay, at 73-74' 7.0/4.3

clay wi'" organic matter, manganese staining, black, 72-75'

well graded 5.6/4.3

75

CHlCL 77 - SO' SAND - as above

SO SP SO - SO.5' CLAY - gray, stiff, hard, slightly moist 80-82'

SP SO.5 - 85' SAND - red, red brown. very flJJC to fine 2.812.8

grained, poorly graded, clean. wet

.'

85 CL 85 - 86.5' CLAY - stiff, wet, gray, mottled pink 85-87'

SW 86.5 - 87' SAND - very fine grained, gray, red, redlbrown, 4.212.8

moderately sorting, iron staining

TOTAL DEPTH = 87 FEET BGS
-

90 -

95

100

J:!QIES;.'

Ii bgs - feet below ground surface TOC - total organic carbon

NS - not sampled VOC - volatile organic compounds

PID - pholoionization detector Ii amsl - feet above mean sea level

ppmv - parts per million, volwne per volume

PARSONS ENGINEERING SCIENCE, INC.

s:\es\remed\737490105ooo\appemdices\Borelogs.xls1MW6 (50-100)



GEOLOGIC BORING LOG
Sheel I of 2

JOB NUMBER:

BORING NUMBER:

RIG TYPE:

TEMPERATURE (oF):

LOCATION:

COMMENTS:

737490 CLIENT:

PES-MW7S,D BORING DIA.:

Rousonic CONTRACTOR:

90 "F WEATHER:

Sire N-6 DRLG'MED:

TD=77'; Screened from 65'-75'; 45-55'

NAVFAC/NSA Mid-SoUlh

IO-inch

Alliance Environmental

Breezy, hOI, hwnid

Water

DATE SPUD:

DATECMPL:

ELEVATION:

DATUM:

GEOLOGIST:,

21 July 2000

21 July 2000

293.42 ft amsl

Ground Surface

JBBIBMH/SLH

Laboratory

Deplh USCS Sample PID Remarks

(feel bgs) Geologic Descriplion Identification ppmv

I 0- 1.5' CONCRETE PID Sample Depth and

SP 1.5 - 6.5' SAND (Backfill) Sample Readngl

Background Reading

5 PES-MW7/5-7' 5-7'

CL 6.5 - 8.5' CLAY - silty, brown, finn VOCs 2.912.9

& Moisture

CL 8.5 - IS' CLAY - silty, gray, friable, mediwn finn

10 10-12'

3.9/3.9

15 CL 15 - 17' CLAY - silty, brown, monied gray 15-17'

3.9/3.9

CL 17 - 24' as above,

20 20-22'

3.413.4

CL 24 - 30' CLAY - silty, gray, mediwn stiff

25 25-27'

4.4/4.4

5.4/4.9

30 CL 30 - 37' CLA Y - brown, increasingly silty 30-32'

4.9/4.9

35 35-37'

CL 37 - 43' as above
" .-

40 4D-42'

4.913.4

-
ML 43 - 47' SILT - linle clay, linle very fme sand, brown

45 45-47'

4.413.9

SP 47 - 55' SAND - fine, silty, soft

50

..lillIES;

ft bgs - feet below grotmd surface TOC - total organic carbon

NS - nOl sampled VOC - volatile organic compounds

PID - phOloionizalion detector ft amsl - feet above mean sea level

ppmv - parts per million, volume per volume

PARSONS ENGINEERING SCIENCE,INC.

s:les\remedI737490105000lappemdiceslBorelogs.x1slMW7 (0-50)



GEOLOGIC BORING LOG
Sheet 2 of 2

JOB NUMBER:

BORJNG NUMBER:

RIG TYPE:

TEMPERATURE (oF):

LOCATION:

COMMENTS:

737490 CLIENT:

PES-MW7S,D BORING DlA.:

Rotasonic CONTRACTOR:

90 "F WEATHER:

Site N-6 DRLG MED:

ID=77'; SCreened from 65'-75'; 45-55'

NAVFAC/NSA Mid-South

to-inch

Alliance Environmental

Breezy, hot, hwnid

Water

DATE SPUD:

DATECMPL:

ELEVAll0N:

DATUM:

GEOLOGISf:

21 July 2000

2t July 2000

293.42 ft amsl

Grouro Surface

JBBIBMH/SLH

Laboralory

Depth USCS Sample PID Remarks

(feet bgs) Geologic Des<:ription Identification ppmv

51 50-52' PID Sample Depth and

6.7/4.9 Sample Readngl

Backgrouro Reading

55 SP 55 - 51' SAND - medium 10 coarse with little gravel, PES-MW7/ 55-57'

soft, wei 55-57' 5.4/4.4

57 - 59 - as above VOCs

& Moisture

SW 59 - 67' ANE SAND - with several (3) clay layers, firm,

60 gray, less than or equal 10 4 inches thick 60-62'

17.6/4.9

65 65-67'

10.7/4.9

SM/SW 67 - 67.5' ANE SAND - some gravel, soft, weI

SW 67.5 - 73' ANE SAND - silty, little gravel, light brown

70 70-72'

8.3/4.9

SW 73 -74' as above but reddish in color

75 SW 75 -76' as above but brown 75-77'

SW 76 - 77' as above but light brown to gray in color 6.8/4.9

TOTAL DEPTII - 77 FEET BGS

80

85 ..

--
'" ..

90 -

.

95

100

.J'illIfS:
fr bgs - feet below grouro surface TOC - total organic carbon

NS - riot sampled VOC - volalile organic compounds

PID - pholoionization detector ft amsl - feel above mean sea level

ppmv - pans per million, volume per volume

PARSONS ENGINEERJNG SCIENCE, INC.

s:\es\remedI737490105000lappemdices\Borelogs.xlsIMW7 (50-100)



GEOLOGIC BORING LOG
Sheet I of 2

JOB NUMBER:

BORING NUMBER:

RIG TYPE:

TEMPERATURE (oF):

LOCATION:

COMMENTS:

737490 CLIENT:

PES-MW8S,D BORING DIA.:

ROl3sonic CONTRACTOR:

80 "F WEATHER:

Site N-6 DRLG MED:

TD=87'; Screened from 75'-85"; 55-65'

NAVFAC/NSA Mid-South

JO-inch

Alliance Environmental

Clear, breezy~ wann

Water

DATE SPUD:

DATECMPL:

ELEVATION:

DATUM:

GEOLOGIST:

22 July 2000

22 July 2000

293.34 ft amsl

Ground Surface

BMH

Laboratory

Depth USCS Sample PID Remarks

(feet bgs) Geologic Description Identification ppmv

I 0- 1.5' CONCRETE PID Sample Depth and

1.5 - 2' COARSE SUBSTRATE Sample Readngl

CL 2 - 5" CLA Y - brown, mottled gray, dense; firm 10 Background Reading

very stiff, moist

5 5 - 7' CLAY - as above, occasionally gray, ;oft, wet 5-7'

5"- 10' CLAY· gray 10 olive gray, sofl 10 firm, blocky, 7.0n.0

slightly moist to moist

CL 10 - 17' CLAY - brown to gray, monied, silty in part,

frrm 10 stiff, slightly moist 10 moist

10 10-12'

7.0n.0

15 15-17'

7.0n.0

CL J7 - 22' CLAY· gray and brown, mottled, occasionally

orangish-red layers, silty in part, 50ft to stiff, moist,

trace organic material

20 20-22'

7.0n.0

CL 22 - 27' CLAY - gray, moist to very moist, soft, dense

25 25-27'

8.4n.0

27 - 29' CLAY - as above

CL 29-33' CLA Y - brown, mottled gray, stiff 10 frrm,

30 increasingly silty, moisl 30-32'

7.0n.0

CL 33 - 37' SILTY CLAY - mottled gray and brown, silty,

soft to stiff, moist, dense, some oxidized reddish brown

35 layers 35-37'

7.0n.0

CUML 37 -42' SILTY CLAY - predominantly gray, mottled

- brown wilh reddish brown oxidized stringers, very silty,

soft to'stiff;very moist, grading 10 clayey silt

40 40-42'

7.0n.0

SMIML 42 - 47' PREDOMINANTLY SILT - gray 10reddish

brown, soft, clayey, grading 10 Sill, fme 10 gravel sand

at 47' '.'

45 45-47'

7.0n.0

SMIML 47 - 50' SANDY SILT and SILTY SAND - brown w
reddish brown, 50ft, weI

50,

..JillIES.;

ft bgs - feet below ground'surface TOC - lou! organic carbon

NS - not sampled VOC - vOlatile organic compounds

PID - pboloionization detector ft arnsJ - feel above mean sea level

ppmv - parts per million, volume per volwne

PARSONS ENGINEERING SCIENCE,INC,

s:\es\remed\737490\05000\appemdices\Borelogs.xls\MW8 (0-50)



GEOLOGIC BORING LOG
Sheel 2 of 2

JOB NUMBER:

BORJNG NUMBER:

RIG TYPE:

TEMPERATURE (oF):

LOCATION:

COMMENTS:

737490 CLIENT:

PES-MW8S,D BORING DlA.:

ROI3Sonic CONTRACTOR:

SO "F WEAmER:

Site N-6 DRLG MED:

TD=87'; Screened from 75'-85'; 55-65'

NAVFAC/NSA Mid-South

IO-inch

Alliance Environmental

Clear, breezy, warm

Water

DATE SPUD:

DATECMPL:

ELEVATION:

DATUM:

GEOLOGIST:

22 July 2000

22 July 2000

293.34 ft arnsl

Ground Surface

BMH

LaboralOry

Depth USCS Sample PID Remarks

(feel bgs) Geologic Descriplion Identification ppmv

51 MUSM 50 - 52' SANDY SILT - gray and brown, soft,' weI, clayey 50·52' PID Sample Depth and
SW 52 - 53' GRAVELLY SAND - silty 10 fme grained with 6.3/6.3 Sample Readng/

some gravel 10 1/2 inch, poorly sorted, WlConsolidated, Background Reading

loose, weI

55 SM/SW 52 - 57' SI LTY SA ND - brown 10 reddish brown, silty 10 55-57'

coarse grair.ed, moUerately soned, loose 10 WlConsolidated, PES-MW8/ 7.0/6.3

weI, oa:asional layers of gravel up 10 1/2 inch 57-59'

SMfSW 57 - 62' SAND - brown 10 tan, very fire 10 fine grained TOC

oa:asionally course grained, trace gravel, loose, wet,

60 - with occasional thin 2-3 inch clay layers 60-62'

7.7/5.6

SP/SM 62 - 72' SAND - brown becoming gray, very fme 10 fine

grained, occasionally medium 10 coarse grained, loose,.

moderately 10 well sorted, with oa:asional 3-5 inch

65 clay layers, silty inpan, micaeous 65.f>7'

7.7/5.6

70 70-72'

9,8/5.6

SP/SW 72 - n' SAND - gray. very fme 10 medium grained.

moderately sorted, loose. WlConsolidated. some gravel

layers 10 I inch diameler. with 6 inch clay layers al 76'

75 and 74', 78' - 6 inch clay layer, gray mottled 'maroon, PES-MW8/ 75-77'

very stiff 10 very flJID 75-n' 14.7/5.6

TOC

SP/SM 78 - 83' SAND - lighl brown, occ3sionally mottled

orangish brown, micaceous. very fire 10 medium grained,

80 moderately 10 well sorted, silty. loOse, wet with' 6 inch clay 80-82'

al84'. 4 inch al 83',6 inch al SO', gray. mottled pwple 10 7.0/4.9

maroon, willt trace black mineralized streaks. very stiff

10 very ftrrn, dense

83 - 87' SAND - fine 10 medium grained. moderately

85 sorted. silty, loose, weI 85-87'

6.3/4,9

TOTAL DEPTII - 87 FEET BGS
..

..

90 -
-

'.

"

95

100

..liQIES;

ft bgs - feel below ground surface TOC - lola! organic carbon

NS - not sampled VOC - volatile organic compounds

PID - phOloionization dete<:lor ft arnsl - feel above mean sea level

ppmv - pans per million, volume per volume

PARSONS ENGINEERJNG SCIENCE. INC.

s:\es\remed\737490\05000\appemdices\Borelogs.xls\MW8 (50- 100)



GEOLOGIC BORING LOG
Sheell of 2

JOB NUMBER:

BORING NUMBER:

RIGTYFE:

TEMPERATURE (oF):

LOCATION:

COMMENTS:

737490 CLIENT:

PES-INJ I BORING DlA.:

ROlJl5Onic CONTRACTOR:

9O's"F WEATHER:

NSA Mid-South DRLG MED:

TD":87'; Screened from 75'-85'; 55-65'

NA VFACINSA Mid-South

IO-inch

Alliance Envirorunenlal

Sunny, hOI

Water

DATE SPUD:

DATECMPL:

ELEVATION:

DATUM:

GEOLOGIST:

19 July 2000

19 July 2000

293.67 ft amsl

Ground Surface

BMHIJBB

•

Laboratory

Depth USCS Sample PID Remarks

. (feet bgs) Geologic Description Identification ppmv

I 0-1.5' CONCRETE PID Sample Depth and

1.5 - 2' COARSE SUBSTRATE Sample Readngl

CL 2 - 7' CLA Y- brown to gray, stiff to fl1m, silty in part, Background Reading

motlled, slighlly moist to moist 4-5'

5 9,218.4

CL 7 - 10' CLAY - dark gray, blocky, fl1m to friable, dry to

slighlly moist, silty

9--11'

10 CL 10 - 17' CLAY- brown, mottled gray, very silty, slighlly 15.4/8. I

moist to moist, stiff to fl1m, becoming all gray at 17'

15 15-16'

6.7/6.7

CL 17 - 22' CLAY - brown, mott1ed gray, moist, fum to

very sliff, silty in part

20

CL 22 - 27' CLAY- brown to dark brown, silty, stiff, fl1m,

lOOisl

25 25-27'

7.6n.6

CUML 27 - 32' CLAY - as above, becoming very silty

30 30-32'

6.7/6.7

CUSM 32 - 37' CLAY SILT TO SILTY CLA Y - brown, orange-

brown, soft to fum, very silty, very moist to wet.

becoming WIConsolidated

35 35-37' 35-37'

VOcs 6.7/5,9

....- CL 37 -41' CLAY - reddish brown to brown, stiff to flTTJl, 1015

- moist
.... ,.

40

CUML 4 I - 46' SILTY CLAY - brown to orangish brown, stiff

10 friable, becoming increasingly silty with silt at base

'.~

45 45-47'

MLiSM 46 - 51' SILTY SAND - soft, loose, very fme grained, 10.118.4

wet, reddish brown

SO

....lillIES;

ft bgs - feet below ground surface TOC - tola! organic carbon

NS • not sampled VOC - volatile organi<: compounds

PID - phOloionization detector ft arnsl - feet above mean sea level

ppmv - parts per million, volume per volume

PARSONS ENGINEERING SCIENCE, INC.

s:\es\remed\737490\05000lappemdices\Borelogs.xlsIlNJ I (o-SO)



GEOLOGIC BORING LOG
Sheet 2 of 2

JOB NUMBER:

BORJNG NUMBER:

RJGTYPE:

TEMPERA11JRE (oF):

LOCATION:

COMMENTS:

737490 CLIENT:

PES-INJ I BORING DlA.:

Rotasonic CONTRACTOR:

90's of WEATHER:

NSA Mid-South DRLG MED:

TD=87'; Screened from 75'-85'; 55-65'

NAVFAC/NSA Mid-South

IO-inch

Alliance Envirorunental

Sunny, hOI

Water

DATE SPUD:

DATECMPL:

ELEVATION:

DA11JM:

GEOLOGIST:

19 July 2000

19 July 2000

293.67 f1 amsl

Ground Surface

TSMHIJBB

Laboratory

Depth USCS Sample PID Remarks

(feet bgs) Geologic Description Identification ppmv

51 SM/SP 51 - 54' SILTY SAND - reddish brown, loose, some clay PID Sample Depth and

matrix, occasional 3 to 5 inch clay lenses becoming fine Sample Readngl

to medium grained Background Reading

SW 54 - 57' SAND - silly to gravel, moist, medium grained

55 with gravel to 112 mch, poorly to moderately sorted, wet 55,57'

18.5/6.7

SW 57 - 61' GRAVELLY SAND - brown, fine 10 coarse

grained, with gravd 10 112 inch, poorly sorted, loose, weI

59-6l'

60 - 60-62' 29.4/6.7

SM/SP 61 - 66' SAND - silly to clayey, very fme 10 fme grained, VOCs

moderately sorted, wet, grayish brown t6 reddish brown 1114

with clay lenses 2 to 6 incbes thick, gray mottled, very

stiff to firm, moist

65

SW 66 - 67' GRAVELLY SAND - gray 10 dark brown, very

SM/SP fme grained 10 gravel up to I inch, poorly sOrted, loose, 67-69'

some possible dark brown mineral staining 9.216.7

CL 67 ' 77' SAND - brown to reddish brown, loose; very fme

70 SM/SP 10 fme grained, silly wilh gray clay lenses 'to 6 inches'

75 75-77'

9.216.7

SM/SP 77 ~ SO' SAND - brown to reddish brown, loose, very fine

to fme grained, silly to clayey, motiled with 3 to 5 inch

clay lenses

SO CL SO - 84' SAND - silly, very finO 10 fine grained, with 80-82'

SM/SP Some fme to medium grained lenses, loose, mOlIIed with 6.7/5.9

3 to 4 inch clay lenses (2-7 incbes)

SP 84 - 87' SAND - brown, very fine to medium gTained,

85 CL silly, loose, moderately to weD sorted, wet, 3 104 inch 85-87'

SP clay lenses approx. 86' 6.7/6.7

TOTAL DEPTH - 87FEEfBGS
.' ..

90 '.

-

95

100

.1!Q.IE.S:.

f1 bgs . feet below ground surface TOC - total organic carbon

NS - JlOlsampled VOC - volatile organic compounds

PID - plJotoionization detector ft arnsl - feel above mean sea level

'ppmv - parts per million, volume per volume

PARSONS ENGINEERJNG SCIENCE, INC.

s:\es\remed\737490\05000lappemdices\Borelogs.xls\lNJ I (50-100)



GEOLOGIC BORING LOG
Sheet I of 2

JOB NUMBER:

BORJNG NUMBER:

RJG TYPE:

TEMPERATURE (oF):

LOCATION:

COMMENTS:

737490 CLIENT:

PES-INJ 2 BORING DlA.:

Rotasooic CONTRACTOR:

90' s "F WEATHER:

Site N-6 DRLG MED:

TD~77'; Screened from 65'-75'; 45-55'

NAVFAC/NSAMid·South

IO-inch

Alliance EnviroruneotaJ

Clear, breezy, hot

Water

DATE SPUD:

DATECMPl:

ELEVATION:

DATUM:

GEOLOGIST:

20 July 2000

21 July 2000

293.SO f1 arnsl

Growxl Sulfate

JBB/BMH

Laboratory
:

Deplh USCS Sample PID Remarks

(feel bgs) Geologic Description Identification ppmv

I 0- 1.5' CONCRETE PID Sample Depth and

CL J.S - 5.5' CLA Y- stiff, brown, monied gray, some roots Sample Readngl

BackgrOlmd Reading

5 CL 5.5 - 7.5' CLAY - some silty, finn, brown, monied gray 5-7'

IA/I A

CL 7.5 - 11.5' CLAY - silty, gray, stiff, damp, grayllighl

brown

10 - 10-12'

CL I J.S - 17' CLAY - brown, silty, damp, stiff lAllA

--

15 15-17'

1.8/1.4

CL 17 - 24' CLA Y- brown, silty, damp, stiff

20 20-22'

I A/I A

CL 24 - 25' CLA Y - gray, silty, sliff, damp

25 CL 25 - 27' CLAY - brown, silty, stiff 25-27'

1.8/1 .4

CL 27 - 32' CLAY - brown, silty, stiff

30 30-32'

1.4/1 .4

CL 32 - 37' SILTY CLAY - stiff, moist, increasing in silt

content I

35 35-37'

I AliA

CL 37 - 39' CLAY - brown, moist, stiff

-CL 39- 40' 0LAY - brown, with pink staining

40 CL 40 - 42' as above - 4(42'

1.8/1 .4

SM 4i - 47' SAND - fine with some silt, thin gray clay layer

1/4 inch thick at 44'

45 45-47'

3.211.4

SM 47 - 54' RNE SAND - silty, brown, wet to moist

SO

~

ft bgs - feet below ground surface TOC - tot.:il organic carbon -
NS - not sampled VOC - volatile organic compounds

PID - photoionization deleClOr f1 arnsl - feet above mean sea level

ppmv - parts per million, volume per volume

PARSONS ENGINEERJNG SCIENCE, INC.

s: \es\remedl737490105000\appemdiceslBorelogs.xls\l NJ 2 (0-SO)



GEOLOGIC BORL~G LOG
Sheet 2 of 2

JOB NUMBER:

BORING NUMBER:

RIG TYPE:

TEMPERATURE (oF):

LOCATION:

COMMENTS:

737490 CLIENT:

PES-INJ 2 BORING DlA.:

Rotasonic CONTRACTOR:

9O's"F WEATIlER:

Site N-6 DRLG MED:

TD=77'; Screened from 65'-75'; 45-55'

NAVFAC/NSA Mid-South

IO-inch

Alliance Enviromnen1al

Clear, breezy, hot

Water

DATE SPUD:

DATECMPL:

ELEVATION:

DATUM:

GEOLOGIST:

20 July 2000

21 July 2000

293.50 ft amsl

Growxl Swface

JBB/BMH

Laboratory

Depth USCS Sample PID Remarks

(feel bgs) Geologic Description Identificalion ppmv

51 50-52' PID Sample Depth and

6.0/1.4 Sample Readngi

Backgrowxl Reading

SM/Sw 54 - 57' MEDIUM SAND - with Iinle gravel, liDle silt,

55 soft. brown. wei 55-57'

4.6/1.4

SP 57 .. 59' MEDIUM SAND - SOme gravel, little sill

SM/CL 59 - 62' ANE SAND - with clay (4) layers, I 103 inches

60 thick, reddish brown 60-62'

9.211.4

SM/SP 62 - 67' ANE SAND - brown, silty, clay layer I incb

thick al66' .

65 65-67'

3.2/1.4

SP/SW 67 - 68' ANE TO MEDIUM SAND - little gravel

68 -70' ANE SAND - silty, soft

70 SP/SM 70 -72' ANE SAND .. silty with liDle gravel 70-72'

2.3/1.4

CL 72-72.5' CLAY .. gray with pink staining

SM/SP 72.5 - 74' ANE SAND .. silty

SL 74 -74.3' CLAY .. gray, stiff, silty

75 SM 74.3 - 76' ANE SAND - reddish brown, silty 75-77'

CL 76 - 77' CLAY - gray, stiff, silty, with sand 4.6/1.4

TOTAL DEPTH - 77 FEET BGS

80

85

--
,.

90 -
.....

,

95

100

...lillIES;.

ft bgs .. feel below ground swface TOC - lotal organic carbon

NS - nol sampled VOC .. volatile organic compounds

PID - pholoionization delector ft amsl - feel above mean sea level

ppmv - pans per million, volwne per volume

PARSONS ENGINEERING SCIENCE, INC.

s:\es\rerned\737490\05000lappcmdices\Borelogs.xls\lNJ 2 (50-100)



GEOLOGIC BORING LOG
Sheel I of 2

JOB NUMBER:

BORING NUMBER:

RIG TYPE:

TEMPERATURE (oF):

LOCATION:

COMMENTS:

737490 CLIENT:

PES-INJ 3 BORJNG DlA.:

Rotasonic CONTRACTOR:

9O's"F WEATHER:

Site No{; DRLG MED:

TD=87'; Screened from 75'·85'; 55-65'

NAVFACINSA Mid-Soulh

lO·incb

Alliance Environmental

Breezy, swmy, hot

Water

DATE SPUD:

DATECMPL:

ELEVATION:

DATUM:

GEOLOGIST:

23 July 2000

23 July 2000

293.46 ft amsl

Growld Surface

JBBISLH

Laboratory

Deplh USCS Sample PID Remarks

. (feel bgs) Geologic Description Identification ppmv

I 0- IS CONCRETE PID Sample Depth and

1.5 - 2' SAND - backf~1 Sample Readngf

CUMI. 2 - 8' CLAY - sill, redfbrown, hard, fmn, blocky, traces Background Reading

of very hard gray clay, fOOlS, trace dark organic matter

5 5-7'

9.816.3

CI. 8 - 10' CI.AY - black, gray, oJive green, dry, finn, blocky

10 CUML 10 - 17' SILTt CLAY - lighl brown, red brown, traces - 10-12'

of gray clay, dry, firm 5.615.6

15 15-17'

5.6/5.6

CL J7 - 27' CLAY - some Sill, moisl, soft, grayfbrown,

mottled wilh organic staining (black)

20 20-22'

5.615.6

25 25-27'

5.615.6

CUML 27 - 34' SILTY CLAY - red, red brown, some very fine

grained sand, dry, iron staining

30 30-32'

5.615.6

CUCH 34 - 37' CLAY - very bard, dry, red, red brown,

35 mottled red 35-37'

5.615.6

37 -40' as above

.. -...
>-

40 MUSM 40 - 44' SILTY SANDY CLAY - gray;-moiSl,sofI, '. 40-42'

lDOltIed red lhroughout 4.914.9

SMISP 44 - 50' SAND· silty, red, poorly graded

45 45-47'

4.914.9

50

....!'!QIES;

It bgs - feel below growld surface TOC - total organic carbon

NS - DOl sampled VOC - volalile organic compounds

PID - pholoionization deteClor It amsl - feel above mean sea level

ppmv - parts per million; volume per volume

PARSONS ENGINEERING SCIENCE, INC.

s:les\remed\737490\05000lappemdices\Borelogs.xls\INJ 3 (0·50)



_. GEOLOGIC BORING LOG
Sheet 2 of 2

JOB NUMBER:

BORING NUMBER:

RIG TYPE:

TEMPERATURE (of):

LOCATION:

COMMENTS:

737490 CLIENT:

PES-INJ 3 BORING DIA.:

ROlasonic CONTRACTOR:

9O's"F WEATIIER:

Site N-6 DRLG MED:

TD=87'; Screened from 75'-85'; 55-65'

NAVFAC/NSA Mid-SoUlh

IO-inch

Alliance Environrrental

Breezy, SWU1}', hot

Water

DATE SPUD:

DATE CMPL:

ELEVATION:

DATUM:

GEOLOGIST:

23 July 2000

23 July 2000

293.46 ft amsl

Ground Surface

JBB/SLH

Laboratory

Depth USCS Sample PID Remarks

(feet bgs) Geologic Description Identification ppmv

51 SW 50 - 57' SAND - some silt, gray, lan, well graded, some 50-52' PID Sample Depth and

gray clay layer interfinger, 55-57' gravel and sand 25.9/4.9 Sample Readng/

up to I inch Background Reading

55 55-57'

30.8/4.9

SW 57 - 60' as above, gravel up to I-inch diameter

60 - SP/SM 60 - 67' SAND with silt stringers of clay throughout, 60-62'

Ian, gray, black color 61-61.5, poOrly sorted, 11.2/4.9

sand, very rUle to rUle grained

65 65-67'

'6.3/4.9

SW 67 - 69' SAND with gravel up to I inch in diameter, tan.
sand, fine to medium grained, some silt, well graded

69 - 74' SAND'- silty, tan. light brown, very rUle to rUle
70 grained, gray clay stringers throughout 70-n'

4.9/4.9

CUML 74 - 75' CLAY LA YER - gray, mottled pink, silty,

75 mosit. soft 75-77'

SM/SW 75 - 75.5' SAND with silt and clay, large pieces of gravel 7.7/4.9

up to 3-inches diameter, dark red, well graded

75.5 - 77' CLAY - gray, mottled pink, moist, soft

SM/SW n - f>I' SAND - rUle 10 very rUle grained, silty, gray,

80 light brown, poorly sorted 80-82'

4.214.2

SM/CL 80 - 85' SAND - as above with gray clay layers

85 SM/SW 85 - 87' SAND - silty with some gravel, gray clay 85-87'

CL layer at 86 - 86.5' 4.214.2

TOTAL DEPTII - f>I FEET BGS
- .... ..

40 '-

-
".'

45

50

..llQI.ES;

ft bgs - feel below ground surface TOC - total organic carbon

NS - DOl sampled VOC - volatile organic compounds

PID - photoionization detector ft amsl - feet above mean sea level

ppmv - parts per million, volume per volume

PARSONS ENGINEERING SCIENCE, INC.

s:\eslremedI737490105000lappemdices\Borelogs.xJs\lNJ 3 (50-100)



GEOLOGIC BORING LOG
Sheet I of 2

JOB NUMBER:

BORING NUMBER:

RIG TYPE:

TEMPERATURE (oF):

LOCATION:

COMMENTS:

737490 CLIENT:

PES-INJ 4 BORJNG DlA.:

ROlasonic CONTRACTOR:

80's OF WEATHER:

Site N-6 DRLG MED:

TD=77'; Screered from 65"-75"; 45-55"

NAVFAC/NSA Mid-South

lO·inch

AJliance Environmental

Cloudy, cool

Water

DATE SPUD:

DATECMPL:

ELEVATION:

DATUM:

GEOLOGIST:

23 July 2000

23 July 2000

293.70 ft amsl

Ground Surface

SLH

Laboratory

Depth USCS Sample PID Remarks

(feet bgs) Geologic Description Idemification Wmv

I O-IS CONCRETE PID Sample Depth and

1.5 - 2' SUBSTRATE - coa= gravel Sample Readng/

CL 2 - 8' CLA Y - redlbrownltan, stiff, dry, hard , blocky Background Reading

5 5-7'

IOAn.7

CL 8 - 12' CLAY - gray green, hard, sligMy moist

10 10-12' -
16.8/10.5

CI 12 - 17' CLAY - <ed brown, black organic traces, slightly

moist, mottled gray

15 15-17'

19.6n.5

CL 17 - 27' CLAY - gray/black, moist, soft, pliable

20 20-n'

7.7n.5

25 25-27'

7.0n.0

CUML 27 - 31' CLAY - gray/brown, soft, moist, some clasts

of hard clay up to I inch, some sill

30 30-32'

CUML 31 - 37' CLAY - light brown, hard, moist, mottled 7.0n.0

gray/white, some silt

35 35-37'

7.0n.O

CUML 37 - 41' as above, more red mottling

.. ... ,.

40 - ... "., .. 40-42'

SP 41 - 47' SAND - clean, rUle to mediwn grained, poorly 7.0n.O

graded, red, gray

45 45-47'

7.0n.0

SM 47 - 52' SAND - silt, very fine to medium grained, tm,

light brown

50

~

ft bgs - feel below ground surface TOe - total organic carbon

NS • not sampled VOC - volatile organic compounds

PID - phOloionization detector ft amsl . "feet above mean sea level

Wmv - parts per ntillion, volume per volume

PARSONS ENGINEERJNG SCIENCE, INC.

s:leslremedl737490105000lappemdicesIBorelogs.xlsIlNJ 4 (0-50)



GEOLOGIC BORING LOG
Sheet 2 of 2

JOB NUMBER:

BORING NUMBER:

RIG TYPE:

TEMPERATURE (oF):

LOCATION:

COMMENTS:

737490 CLIENT:

PES-INJ 4 BORING DlA.:

Rotasonic CONTRACTOR:

BO's OF WEATHER:

Sile N-6 DRLG MED:

ID=77'; Screened from 65'-75'; 45-55'

NA VFAC/NSA Mid-Soutll

IO-inch

Alliance Enviromnental

Cloudy, cool

Water

DATE SPUD:

DATECMPL:

ELEVATION:

DATUM:

GEOLOGIST:

23 July 2000

23 July 2000

293.70 It amsl

Ground Surface

SLH

Laboratory

Depth USCS Sample PID Remarks

(feet bgs) Geologic Description Identification ppmv

51 SM/SW 52 - 57' SAND - loIS of sill and clay, medium grained, 50-52' PIO Sample Depth and

gray, with iron oxide stain. gray clay slringer.; throughout, 14.0n.0 Sample Readng/

well graded, 55-55.5' clay, moist, soft, very COmpaCl BackgrOlmd Reading

55 55-57'

12.6/5.0

SM/SW 57 - 67' as above, 57-58' clay layer, 60-60.5' clay

60
- 60-62' -

6.3/6.3

.65 65-67'

6-3./6 .3

SW 67 - 70' SAND - very fine 10 medium grained, lois of

gravel up to I inch, lighl brown, moist, well graded

70 SM 70 - 72' SAND - Sill, very fme to fme grained, tan 10 70-72'

red, iron oxide staining 5.6/5.6

SM/SP 72 ~ 73' SAND - gray/black, medium grained, sill}',

poorly graded

73 - 76' 'CLAY - sandy, sill}', gray, iron stained, ffiOltIed

75 white and black, moist, fmn 75-77'

SM 76 - n' SAND - sill}', /leeks of mica, white/gray 4.9/4.9

TOTAL DEPTH = 77 FEET BGS

BO

85

-- .. '-
"

90 -

.95

100
. .JI!.QIES;

It bgs - feel below ground surface TOC - lotal organic carbon

NS - not sampled VOC - volatile organic compounds

PIO - photoionization deteclor ft amsl - feet above mean sea level

ppmv - parts per million, volume per volume

PARSONS ENGINEERING SCIENCE, INC.

s:\es\remed\73749O\05000lappemdices\Borelogs.xlsIlNJ 4 (50- 100)



APPENDIX B.2

WELL CONSTRUCTION DIAGRAMS



LOCKING CAP -------....

STEEL PROTECTIVE CASING ~
~ GROUND SURFACE
r:'e~1~~~~fiJG'~~~~--r:::r::;':::::rT-----r-

:. 4' 'T':" ~ w". 'fi'

~Y~@..:"':, . !':~:> ~~~
~ .':"": ",e~

'i
: " .~

,,/ •• "!'".• . : e'

.' ..•.
~'.:......

~ "

,/ ,/
,/ ,/
,/ /
/ /
/ /

/
./ /
/ /
/ /
/ /
/ /
./ ./

~
/
/

CONCRETE

CEMENT/BENTONITE GROUT -----+'1

2" CASING DIAMETER
SCHEDULE 40 PVC
WITH THREADED JOINTS 66.9'

BENTONITE SEAL -----tIT
3/8-INCH PELLETS ;:

;.

~It-;:,......
.:.~
."

SILICA SAND -------t-'::
SIEVE SIZE GRADE A1

./

~: __----L.

~----..L.

70.0'

80.0'

BENTONITE SEAL
3/B-INCH PELLETS

2" WELL SCREEN DIAMETER
SCHEDULE 40 PVC
WITH THREADED JOINTS
SCREEN OPENING 0.20"

SILICA SAND
SIEVE SIZE GRADE A1

END CAP

---=-l ~
lO-INCH BOREHOLE DIAMETER

TOTAL DEPTH = 81'

NOT TO SCALE

WELL CONSTRUCllON DIAGRAM - WELL NO. PES-MW1 S,D
NAVAL SUPPORT ACllViTY MID~SOUnt

MIWNGTON. lENNESSEE

DATE: 18 JULY 2000 GEOLOGIST: BMH/JBB



LOCKING CAP --------...~

STEEL PROTECTIVE CASING:--""~

GROUND SURFACE

48.2'
53.0'

55.0'

65.0'

66.7'

. ... . .~.

/
/
/
/
/
/
/
/
/
/
/
/
/
/

'!4

,J'/V'I/- ;-.:1 "-
,~ ~" ~ ~

~~.': :

~"VA.·v,~~... · ..

~~ ~~~:'.'~':
CONCRETE ."

.:~.,;.. ~
/
/
/
/
/

CEMENTISENTONITE GROUT ----..../....
/
/
/
/
/

~

2" CASING DIAMETER
SCHEDULE 40 PVC
WITH THREADED JOINTS 72.4'

BENTONITE SEAL
3/8-INCH PELLETS

SILICA SAND
SIEVE SIZE GRADE Al

/

H f:
.-'
":- --
:-:-: -- ~

,"" - ,-;.;, - :..... -- •~~ -
~:-.,: '. -

~~ - - ~..~-
.•r

:~~,~;~<

75.0'

85.0

BENTONITE SEAL
3/8-INCH PELLETS

NOT TO SCAlE

WELL CONSTRUCTION DIAGRAM - WELL NO. PES~MW2S,D

NAVAL SUPPORT ACnVITY MID-SOUlH
MIWNGTON. TENNESSEE

DATE:· 01 AUGUST 2000 GEOLOGIST: JBB/SLH



"'"'""""""'""""""'"

LOCKING CAP --------...

STEEL PROTECTIVE CASING ~
~ GROUND SURFACE

V/K/K' ~~~~~!,:.. ~~:.~~:.·.r~1:rrr==il1';;"""~;~ r!'J~~~r1'''nFFfft,

CONCRETE ------~-____4~,.._:~;-': :.....~ ... r- .~ .•.
. . . .~: .

\j:...: ~ ..
. '"

'"'"'"'"CEMENT/BENTONITE GROUT -------.."1
'"'""""'""

2" CASING DIAMETER
SCHEDULE 40 PVC
WITH THREADED JOINTS

~

~

BENTONITE SEAL ~
3/B-INCH PELLETS ----fiJi

':~ .

~::
,<':"•

.~.
SILICA SAND ----~-_+.~.;
SI~VE SIZE GRADE A1

"~: ----'-

. -.
... --~
.' -- ~""

62.B'

65.0'

75.0'

BENTONITE SEAL
3/B-INCH PELLETS

2" WELL SCREEN DIAMETER
SCHEDULE 40 PVC
WITH THREADED JOINTS
SCREEN OPENING 0.20··

SIUCA SAND
SIEVE SIZE GRADE A1

END CAP
~~,:i<)

---=-J l-
1O-INCH BOREHOLE DIAMETER

TOTAL DEPTH = 77'

NOT TO SCALE

WELL CONSTRUCTION DIAGRAM -WELL NO. PES-MW3S,D
NAVAL SUPPORT ACllViTY MID-SOUTH

MIWNGTON. TENNESSEE

DATE: 24 JULY 2000 GEOLOGIST: JBB/SLH



LOCKING CAP ---------..,.

Sl£EL PROl£CllVE CASING ,

'.-i rF=iI' rr==1I !:~.~~
'~~ ..... ~ '": ...

-'<:~ . ~ .....••
~ ... .... :

GROUND SURFACE

: .... ~.

""""""""""""""

'it"" ....: . .. .
~:;

."
""""
""""""""

CEMENTIBENTONITE GROUT ----...." I

2- CASING DIAMETER
SCHEDULE 40 PVC
WITH THREADED JOINTS 72.5'

85.0

75.0'

: - ~

::::-f'.
-- ~"':

., '

~--. -,

BENTONITE SEAL
3/8-INCH PELLETS

.~.

SILICA SAND -------+.;'.~
SIEVE SIZE GRADE A1

BENTONITE SEAL
3/8-INCH PELLETS

NOT TO SCALE

WELL CONSTRUCTION DIAGRAM - WELL NO. PES-MW4S,D
NAVAL SUPPORT ACllViTY MID-SOUTH

. MIWNGTON. TENNESSEE

DATE: 21 JULY 2000 GEOLOGIST: BMH/JBB



LOCKING CAP --------.,.

STEEL PROTECTIVE CASING "'

GROUND SURFACE

62.9'

0; .'.

· ...~: .

""""""""""""""

.~ -

2" CASING DIAMEl£R
SCHEDULE 40 PVC
WITH THREADED JOINTS

"" ~::~ 1-,....:F=i1r.==iI •..

~" ~.oA.:., •... ~ ::':.~W»'
~ .' ....~T

'.1 r/JIY/,' .

~ ~~~:'.'~':
CONCREl£ ---------\-\:t-.....;.:~....:;

. "
""""CEMENTIBENTONITE GROUT ----+-'"

"""""~

!
BENTONll£ SEAL
3/B-INCH PELLETS

SILICA SAND
SIEVE SIZE GRADE A1

""
~ ~:
~
."

,
:. -
~7-

-
-,..... -

.:~ -.:-.... -- •
,~ -- •,. -
p - ~~.:

~-: ~~~..\:".

65.0'

75.0'

BENTONll£ SEAL
3/B-INCH PELLETS

,\:~'~.~'.
,:'-.:~I.:~·.:'J .

~ I-
1O-INCH BOREHOLE DIAMETER

TOTAL DEPTH = 77'

NOT TO SCALE

WELL CONSTRUC1l0N DIAGRAM - WELL NO. PES-MW5S,D
NAVAL SUPPORT ACllViTY MID-SOUTH

MIWNGTON. TENNESSEE

DATE: 20 JULY 2000 GEOLOGIST: 8MH!J88



LOCKING CAP-------~ .

STEEL PROTECTIVE CASING--........~

GROUND SURFACE

/
/
/
/
/
/
/
/
/
/
/
/
/
/

· ." .
· ,· ....
": :,..

. ' .~: .

~:i
. /

/
/
/
/

CONCRETE

CEMENTIBENTONITE GROUT ----OV/
/
/
/
/
/
/

~

2" CASING DIAMETER
SCHEDULE 40 PVC
WITH THREADED JOINTS 72.8'

BENTONITE SEAL
3/8-INCH PELLETS

SIUCA SAND
SIEVE SIZE GRADE A1

tt
/

~:
#; ., .;
; ..,.

~ - ;
~

-, -,...... -
.;;. , -
.~ . -- :..' -
~j -'. - ;.-
~) - ~~"-
..r

:-:~ .:..t"~~~

75.0'

85:0'

BENTONITE SEAL
3/8-INCH PELLETS

2" WELL SCREEN DIAMETER
SCHEDULE 40 PVC
WITH THREADED JOINTS
SCREEN OPENING 0.20"

SIUCA SAND
SIEVE SIZE GRADE A1 .

END CAP . ~':!;.~.

_ -:7::'::"\':'.'~;J

-J I-
10-INCH BOREHOLE DIAMETER

TOTAL DEPTH = 87'

NOT TO SCALE

WEll CONSTRUCTION DIAGRAM - WEll NO. PES-MW6S.D
NAVAL SUPPORT ACllViTY MID-SOUlH

MIWNGTON. lENNESSEE

DATE: 22 JULY 2000 GEOLOGIST: BMH/JBB



": :" .
. ' ..~: .

""""""""""""""

LOCKING CAP --------....

STEEL PROTECllVE CASING ~

;V"~~~~,,-;----~~ ::~~ b:7r.='~lr::::=:iIl=- ~:.~.

~ ~~.. ~: :>
~ &'W.. :

~>:::.. ~.:
CONCRETE ---------\--\:i.......:~...:;

""""
CEMENT/BENTONITE GROUT ----+I"

""""""
~

GROUND SURFACE

3B.4'
43.2'

45.0'

55.0'

56.B'

2" CASING DIAMETER
SCHEDULE 40 PVC

. WITH THREADED JOINTS· ----:.---....,1,

~
BENTONITE SEAL ----.-,rr
3/B-INCH PELLETS ;:

:.

~

.;~
'~...'

SIUCA SAND ---------+~~
SIEVE SIZE GRADE A1 ~)

"

-
; --':

: - ~

"--- ;.

62.B'

65.0'

75.0'

:::~ ~~~~~: ------------'-

BENTONITE SEAL
3/B-INCH PELLETS

NOT TO SCALE

END CAP ~;~,~.::~j

~ I-
lO-INCH BOREHOLE DIAMETER

TOTAL DEPTH = 77'

m .L

2" WELL SCREEN DIAMETER 'J--~'''~:' ~:,.,..__---' ...1..

SCHEDULE 40 PVC -----.-f::~r_l~~__.- .~~)~:
WITH THREADED JOINTS ~';~I-- '.~..•·".2~~~.
SCREEN OPENING 0.2b" ..

~:~~ S~:~DGRADE A1 }~~ ~%t
... - ; ....,-:....

WELL CONSTRUC1l0N DIAGRAM - WELL· NO. PES-MW7S,D
NAVAL SUPPORT ACTIVITY MID-SOUTI-I

MIWNGTON. lENNESSEE

DATE: 21 JULY 2000 GEOLOGIST: BMH/JBB



""""""""""""""

CONCRETE -----------'c\:;::-.-.:~-:--:;
,,,,,

LOCKING CAP ------.....,
STEEL PROTECTIVE CASING--......

GROUND SURFACE

~~-~~~'6.:~~,.10~'1j~LJr~·~~~-rT=r=rr-t
""'/K/H''' ~~:. ~ ~ ~ ~>~~

~ ~ .... '.' .:. ·..~Pl
~ ~ ''!4.

>.:b> ....:.. . ': :" .
.. . ~.' .

CEMENT/BENTONITE GROUT ----......",
"""""
~
"

2" CASING DIAMETER
SCHEDULE 40 PVC
WITH THREADED JOINTS 73.0'

~
BENTONITE SEAL ------f[
3/8-INCH PELLETS ;~

"~. -----'-

...

-
-", -- ..
~ . - ..

75.3'

85.3'

.'" : - ~

SILICA SAND ------.......,r;.~ . : ::::-fl~
SIEVE SIZE GRADE Al

NOT TO SCALE

BENTONITE SEAL
3/8-INCH PELLETS

_.1" :.....~... ,_::-.:~ ... -.L..

m~mm

lili!l!ill
m. ~ ..L.

2" WELL SCREEN DIAMETER ~~.J-:_---f<._-.:!<.r..~~.•I-----------'-'---...L
SCHEDULE 40 PVC -------ti.'ri·-_~- ;;::6~:
WlTHTHREADED JOINTS ,_..: __ ..~..._.;:~~~.:
SCREEN OPENING. 0,20" .•

SILICA SAND .~ == ~1~}~
SIEVE SIZE GRADE Al ::,•. _- ~..s~::;:

'to - ~."-r:.:..."
END CAP . '!"!""!' .- ,

-·",,::~1.~':0

~ f-
lO-INCH BOREHOLE DIAMETER

TOTAL DEPTH = 87'

WELL CONSTRUCTION DIAGRAM - WELL NO. PES-MWBS,D
NAVAL SUPPORT ACTIVITY MID-SOUni

MIWNGTON~ lENNESSEE

DATE: 22 JULY 2000 GEOLOGIST: BMH/JBB



CONCRETE ----------4~,:..-.. /..:j

"""""CEMENT/BENTONITE GROUT ----...,,,

"""""C

2- CASING DIAMETER
SCHEDULE 40 PVC
WITH THREADED JOINTS

"V
""""""""""""

GROUND SURFACE

48.5'
53.1'

55.0'

65.0'

.67.3'

73.1'

•
BENTONITE SEAL
3/8-INCH PELLETS

SILICA SAND
SIEVE SIZE GRADE A1

• .L..
-

I __

: - ~

.~ -- ;.

. -- ~..":

75.0'

85.0'

::.;. ~~~,,,"; ...L

BENTONITE SEAL
3/8-INCH PELLETS

-=--t ~
lO-INCH BOREHOLE DIAMETER

TOTAL DEPTH = 87'

NOT TO SCAlE

WELL CONSTRUCTION DIAGRAM - WELL NO. PES-INJl S.D
NAVAL SUPPORT ACllViTY MID-SOUTH

MIWNGTON. lENNESSEE

DATE: 19 JULY 2000 GEOLOGIST: BMH/JBB



62.B'

GROUND SURFACE

/
/
/
/
/
/
/
/
/
/
/
/
/
/

2- CASING DIAMETER
SCHEDULE 40 PVC
WITH THREADED JOINTS

LOCKING CAP -------....~

STEEL PROTECTIVE CASING ~

S,,;'S. '·.1" ~ J'~ ~~/~ :.. .r= II I~ •••• ~". :" .t: . :":~:: .:~ V
~ ..... ..
~~ ';~i: :.' ~": ~ .~. -....•

CONCRETE ----------ll--... ':..... :
v..~ ': ..'

./

/
/
/
/

CEMENTIBENTONITE GROUT ----...,,,
/
/
/
/
/
/

t/

!
BENTONITE SEAL
3/B-INCH PELLETS

SILICA· SAND
SIEVE SIZE GRADE A1

;:
:.

/

~:-_.....

- ­, -,
:: -_ ..
: -.,.

.~ -- ~.

65.0'

75.0'

BENTONITE SEAL
3/B-INCH PELLETS

2- WELL SCREEN DIAMETER
SCHEDULE 40 PVC
WITH THREADED JOINTS
SCREEN OPENING 0.20-

SILICA SAND
SIEVE SIZE GRADE A1

END CAP

~ ~--:~~; -L.

;# ......•..• -L.

~~:~- S~~~;

~
~.::.

.. - l...: ••••.-- . '.' .~ ", .....~

-J l-
lO-INCH BOREHOLE DIAMETER

TOTAL DEPTH = 77'

NOT TO SCALE

WELL CONSTRUCTION DIAGRAM - WELL NO. PES-INJ2S,D
NAVAL SUPPORT ACTIVITY MID-SOUlH

MIWNGTON. TENNESSEE

DATE: 20 JULY 2000 GEOLOGIST: BMH/JBB



LOCKING CAP -------.,.

STEEL PROTECTIVE CASING;--........

CONCRETE --------+-......

GROUND SURFACE

/
/
/
/
/

CEMENTIBENTONI TE GROUT ----..../... 1
/
/
/
/
/
/

2" CASING DIAMETER
SCHEDULE 40 PVC
WITH THREADED JOINTS

/
/
/
/
/
/
/
/
/
/
/
/
/
/

72.7'

BENTONITE SEAL
3/8-INCH PELLETS

..
.~.

/

.~ --;..
, --
;=- ~

75.0'

85.0'

SILICA SAND -------+:':;
SIEVE SIZE GRADE Al

BENTONITE SEAL
3/8-INCH PELLETS

2" WELL SCREEN DIAMETER
SCHEDULE 40 PVC
WITH THREADED JOINTS
SCREEN OPENING 0.20"

SILICA SAND
SIEVE SIZE GRADE Al

END CAP

: - ~,-

-=--l ~
lO-INCH BOREHOLE DIAMETER

TOTAL DEPTH = 87'

NOT TO SCALE

WELL CONSTRUC110N DIAGRAM - WELL NO. PES-INJ3S,D
NAVAL SUPPORT ACTIVITY MID-SOUlH

MIWNGTON, lENNESSEE

DATE: 23 JULY 2000 GEOLOGIST: BMH/JBB



63.2'

GROUND SURFACE

'"'"'"'"'"'"'"'"'"'"'"'"'"'"

2- CASING DIAMETER
SCHEDULE 40 PVC
WITH THREADED JOINTS

LOCKING CAP --------.,.

STEEL PROTECTIVE CASING ~

~~~~--r::::.fi~:I.~~•. ~:S:::IF91=--,--"jJJ"!.:;'..~.
~~ ~ :...: . .4:~ .:.:.
~ ~ ~:.:.. :. : .:. . ..
-~ ~:.. ... .~

'Y) ,~~ •. '.• '. . ._

CONCRETE -------~\::.r_.-_:!'-.:; :...~.
'"'"'"'"'"CEMENTIBENTONITE GROUT ----+''''
'"'"'"'"'"'"~

~
65.0'

75.0

: - ~

-
;-- -:.

-. --;.

-- :;"

BENTONITE SEAL
3/B-INCH PELLETS

.'

SIUCA SAND ------....~j
SIEVE SIZE GRADE A1

NOT TO SCALE

iii~Hiiii
:::::::::: ________--'-----L

....

-f I-
1O-INCH BOREHOLE DIAMETER

TOTAL DEPTH = 77'

~
2:-t'·~-_t:!·C~~~r.;~""'·~;t--------------L

-----Erl,_-._ ~.,.,...,.:.
~'; r- :: ~...~."':~
:.... ~- -,~..;~.

t=~ ~~~

BENTONITE SEAL
3/B-INCH PELLETS

2- WELL SCREEN DIAMETER
SCHEDULE 40 PVC
WITH THREADED JOINTS
SCREEN OPENING 0.20·

SIUCA SAND
SIEVE SIZE GRADE A1

END CAP

WELL CONSTRUCTION DIAGRAM - WELL NO. PES-INJ4S,D
NAVAL SUPPORT ACllViTY MID-SOUTH

MIWNGTON, TENNESSEE

DATE: 23 JULY 2000 GEOLOGIST: BMHIJBB



APPENDIX B.3

GROUNDWATER SAMPLING PLANS



: .

Project Name:
Project Number:

Well Designation:

Purging Method:

WELL SAMPliNG RECORD

NSA Mid-South Site N-6
737490

bail peristaltic ~ airlift other _
..__ _ __ _ u._.._.._ _ _ - - --•..- •.--.-----•.-- - .••--.-----.--.-- .

Bailer Volume:

Total Well Depth (TO):
Static Water Level (Wl):

Casing Volume:

Bails/Casing Volume:

5S.5:::Y

39.1 q it blOC

2,~-r ~c.\~j

BV=(IDI24)2(L)(PI)(7.48) gallonslbailer

Water Column (TD-WL): (~. ~ I

Casing Diameter: L..I' .---'--='--'._----
.CV =(CID/24)2(TD-WL)(PI)(7.48) gallons/casing

CV/BV

Purge Date: 'e-Jl.-_~_,= _
Casing No.1 Temp. Electrical Dissolved Redox

~
Visual

Time Bailer No./ -e.-. pH Conductivity Oxygen Potential Appearance .
Gallons ......v>l~ (mgll) (mv) -

h-3£" I ..,"'"' "30.1 G..~q 3iL.. ? 4.3l, I~" SI clo<J<ht
11-'1-z.. 7- '":),r,.,,\ "I. e4 2r-G. ",].75 1~~."2

J

124"T L.S- :l iii- ,. Q.r-z ·2 ~/l-. s .(:$(. 12-'f,'l
Jasd. 3 ~:l,1 (.. 113 . ~l:;-;;>.o ".IOt l,[., d.

I ~(') 5 L.l . -,,'J.. '5 L.Y3 ;;;,50'1 ~'40 I 'I If. J.,

Total Volume Removed:

Weather:

LI .... (gallons)

5\.'') l,+- 'B"4..xe. ,

Date Sampled: -:1 J;2S}OQ.··· Time Sampled: \3~e
f

Sample Extraction Method: bail peristaltic~ airlift other ...:...-

Laboratory Analytical Methods: "oc..s - 'S,"-> 'a "t. <'o·i3> j t'J .-H-~~ + IV"\-..~ £ '.3.oO.-J I

t1-i:t1aqy: , e~, e*M, .. t>,& •

Method/Comment:

,;).34 )( 0+ 4-t> - \100 ...,1 t, 1m' .
4'\,.....-1 10 -40-"'t 1L. ~

1 l2;.."IL .
5 .....",~L . l:it1v-J ~-r:

~"'1,1b,

Results:Field Geochemistry:

Ferrous Iron:·

Manganese:
Sulfate:
Hydrogen Sulfide:

Alkalinity:

Chloride:

Carbon Dioxide:

Other:

Sampled By:

Notes: -----"----_.........._----_..........----._----~---

.(Wellhead Condition, Elevation Datum, Repairs, Decon; Preservatives, etc.)

s:\es\remed\737490\02000\workplan\Gw-sampl.xls



Project Name:
Project Number:

Well Designation:

Purging Method:

WELL SAMPLING RECORD

NSA Mid-South Site,N~

737490

bail peristaltic ev airlift other _

Hailer Volume:

D D 7o.~1Total Well epth (T ): , c:>

Static Water Level (WL): __-=3A::-:..-o..:50::.=,.'-:----

Casing Volume: (p. •Ut- c;..C\i\

Bails/Casing Volume: I:-.N\

BV=(IDi24)2(L)(PI)(7.48} gallons/bailer

Water Column (TD-WL): 40 .3>
Casing Diameter: __2,.......'. _

CV=(CID/24)2(TD-WL)(PI)(7.48) gallons/casing

CV/BV

Purge Date: _--,=8::.\.!.:<..o=.:..\~-,-,,- _

Casing No.1 Temp. Electrical Dissolved Redox Visual
Time Bailer No.1 o.e- pH Conductivity Oxygen Potential Odor Appearance'

~
..AA.~ (c.>-\ (mgIL) (mv)~allon~

US;>. ~ ;;1-'1, ":} (.,;=19 \~ o."3R -;);).0 CLe-"-
12..0'1.: to J.~';>" b.1-0 \~q l'>. ::15 .: ? so ..
Ilb"l ,I$" ::lA ... G..":H '\ ~<::> l>.;;a'-\ - .;2'5'\ "
'Attn. 2C> :Jl..\lt in ....:rz. \":l ~ O• .;)b ... J. (Pb • t

Total Volume Removed: (cp (gallons) (casing volumes)----
Weather:

Date Sampled: %'/~ (¢> 0

Sample Extraction Method: bail

Laboratory Analytical Methods:

Time Sampled:

peristaltic~ airlift

l~lS

other~ _

M thodlCResu ts: . bU'P· e ommE nt: "\)vy

3 ..;>g, ; ~,:J4 . 1. <.:,l\'1 ~ { . (", 7 "X -z..
0,1'0'".1 '0,5" ",.. IL

".0
e·o;). 0,0;7,

54 '--" 100 -400R.

~ :;:JS- ...... O• \ .

G:M
6-1?r" I .- 'Ob -4 bO ....'ll L t.Jhl.

Field Geochemi.stry:

Ferrous Iron:
Manganese: .

Sulfate:

Hydrogen Sulfide:

Alkalinity:

Chloride:

Carbon Dioxide:

Other:

Sampled By:

Notes: ---------:--------,---,-------,...-.---.,..-'----

(Wellhead Condition, Elevation Datum, Repairs, Decon, Preservatives, etc.)

I- '-
J.-<., 1.\ ,.(. l..

-3- 3-
:I .21i" J,,4

s:\es\remed\737490\02000\workplan\Gw-sampl.x1s



Project Name:
Project Number.

Well Designation:

Purging Method:

WELL SAMPLING RECORD

NSA Mid-South Site N-6
737490

bail peristaltic pump air1ift other _
_ __.. _ __• __••__ _._ _ _ _ •••.•••_ __ _ u _ ••__._•• ._•••••_ ••• ••_._. ••••••••_

Bailer Volume:

Total Well Depth (TO): s<-f, 3.,
Static Water level (Wl): _---'"3.a...."I.L!..!.oIct-L. _

,Casing Volume: 2--:~~~\.

Bails/Casing Volume: ~

BV=(ID/24)2(l)(PI)(7.48) gallonslbailer

Water Column (Tq,.Wl): I~. II'

Casing Diameter. _~'2,lo<..-"_---:- _

CV =(CID/24)2(TD-Wl)(PI)(7.48) gallons/casing

CV/BV

Purge Date: __et-='_~_\a::> _

Casing No./ Temp. Electrical Dissolved Redox

~
Visual

Time Bailer No.1 roe pH Conductivity Oxygen Potential Appearance
1'§jjijiiS -.(A~(e..- (mgll) (mv)

loo~ 2~ .PL41 So' ~ (-\. ~:;l. r~nr -~~(..

\0.\&.\ ~.o ~d CD. C::ff a~1 6.3~ -3CiZ(.

Ibl~ ..,£ ;>s,?-- t.,-:J! ~ 11 O'I~""1- - '8d--:l.

Total Volume Removed: (,,< (gallons) 3 (casing volumes)

. ,Weather:

Date Sampled: '316ko
Sample Extraction Method: bail

laboratory Analytical Methods:

Time Sampled: 103(>

peristaltic ~ aiMt other _

:>-v:> ~ 'J.lo \) 13 ! 'M..c1\:r.r...L.~~ I

Field Geochemistry:

Ferrous Iron:
Manganese:
Sulfate:
Hydrogen Sulfide:

Alkalinity:

Chloride:

Carbon Dioxide:

Other:

Results:

I • i.:. V 10 Jdt.

Sampled By: ,-:)(~~ IStM_ ~h+t ~ --::::...:.::..:.::~...:....---t-------:,----

Notes: SO~ 'L.. :s~~ ti.x.d1-tRd. - RiS\t\t '%-- YB '" It... .

(Wellhead Condition. Elevation Datum. Repairs, Decon, Preservatives. etc.)

s:\es\remed\737490\0200O\workplan\Gw-sampl.xls



Project Name:
Project Number:

Well Designation:

Purging Method:

WELL SAMPLING RECORD

NSA Mid~Sou:th Site N-6
737490 .

bail· ·peristaltic~ airtift .other _ •
Bailer Volume: tJ'A- BV=(ID/24)2(L)(PI)(7.48) gallons/bailer

Total Well Depth (TO): '7~'\D ' Water Column (TD-WL): 3e;.11
Static Water level (Wl): ]>ct ·lt3· Casing Diameter: Lit

'i
Casing Volume: ~.( C}4 (, CV =(CID/24)2(TO-WL)(PI)(7.48)gallons/casing

Bails/Casing Volume: t-JA- . CV/BV.
-.__ .~ __ _.._ _ _ __ -.-.__ -. _ _.__ _ _ - -- --. __ _ -_._ _- __..-
Purge Date: _ ......eJ->~(y......\aol-=~--

Casing No.1 Temp. Electrical Dissolved Redox Visual
Time Bailer NO.1 ct- pH Conductivity OXygen Potential . Odor Appearance

1"''''' ~(OV\ ..(mgIL) (mv)

I'M') y ddv·]t ~~l )lcH D.~" -t,.

usa 8 Q3,.tf &"d' .&to';;) (Lat -~ (

ll..S5 1'Z- ~~.'4 ,-.-aG. c'JOd. . fi ~7k -13
\.100 lCo ~3.S (o.~5 dod- ().d.~ ... q
i1~~ ~ d3 ,~ . I.. at., ;:;lot ().~ -'S ..

Total Volume Removed: U::::> (gallons) _3_~__(casing volumes)·

Weather:

Method/Comment

\;;l\ ~lL

Results:

L '-0 1""7 I L •

Field Geochemistry:.

Ferrous Iron:

Manganese:

Sulfate:

. Hydrogen Sulfide:

Alkalinity:

Chloride:

Carbon Dioxide:

Other:

Sampled By:

Notes: -----,----,-------.,..----"--'----------,---..,,-:.--

(Wellhead Condition, Elevation Datum, Repairs, Decon, Preservatives, etc.)

s:\es\remed\737490\02000\workplan\Gw-sampl.x1s



Purging Method: bail peristaltic ~ airlift other _._-_ _--.-_ _ _.__ _ _._-_.-.- -._.__..~ _.- ---- -._..-_ _- _-.__ _.__ _.-. _._ - --_ _ _.._.._---•
Project Name:
Project Number:

Well Designation:

WEll SAMPLING RECORD

NSA Mid-South Site N-6
737490

PES'-MW3S

Water Column (TD-Wl):--------
Casing Diameter:

BV=(ID/24)2(l}(PI}(7A8} gallonslbailer

l-S'.' I

CV =(CID/24}2(TD-Wl}(PI}(7A8) gallons/casing

CVIBV

Bailer Volume:

Total Well Depth (TD): (g'"i-<1
. Static Water level (Wl): __"J.>....q....:..:..,t'-''1'--- _

Casing Volume: ~.z.... 9<:\"

BailS/Casing Volume: tJA-

Purge Date: 51 <i lei:>
Casing No.1 Temp. Electrical . Dissolved Redox Visual

. Time
B=.1 0(_ pH Conductivity Oxygen Potential Odor Appearance

allo . ;.(A$(041 (mgIL) (mv)

'3-;'-\ L... 95'., f-~,L "Joe "'.:>0 -~n sI1l.-b". J.,,,..,a· L( ~tt.~ ~.(".( 3';)~ ;;> 3" -'5(3 •
,..~ 4. ~ (., 'J. fl. to ~.S<jf 30c. ~., 'if -ct,
I,?':> 3 ~ .JLl. S Go· S8" ].Oi I. (. "i5 -OlIO.
,351 10 .a4v~ ~.~~ 30, t ~(,S -dl"f
Jf4"?1l ,L- .1-:..9- c- .s'3 3J..o j, ;s ~ 2./0
'j 1138 It.\ ;i&.t. a ~.s4 ~.~ ;."1"1 t'ty

Total Volume Removed: (t:f (gallons)

Weather:

Date Sampled: ~ , '{ 101;)

Sample Extraction Method: bail

. laboratory Analytical Methods:

Time Sampled:

peristaltic'~ airlift other . .

\100,. Eecao-6 \~,~,£-h,..'-It...
N~-ie. 1~6<-I'7bC

Field GeOchemi.~try:

Ferrous Iron:

Manganese:

Sulfate:

Hydrogen Sulfide:

Alkalinity:

Chloride:

Carbon Dioxide:

Other:

Results:

S'r'-'ih...
0.13 .~lL

,~c ..·,dL
tt.~ y ~ lo~IL

I~or.()IL

Method/Comment:

~--"'e("- l&{,,~'c... .i-, h~-''''d • ;}:rl/ P"~ I(n,

'l~1 ~,.., 1?\u...s.--tlni •.
. ,"3o~ \ \ e.-c - qoo />-'J IL ~-\l'

e4 IC o. I 1.-0 - 40"2 JL"k~ r

I 00 - 400 r."j I i. +o~

Sampled By:

Notes: ----------------------------

(Wellhead Condition. Elevation Datum, Repairs. Deoon, Preservatives,'etc.)

s:\es\remed\737490\02000\workplan\Gw-sampl.xls



Project Name:
Project Number:

Well Designation:

WELL SAMPUNG RECORD

NSA Mid-South Site N-6
737490

Pe.S-MVJ3U

Purging Method: bail peristaltic~ airlift other. -_..~--_ _._.__.- _ __ _.__ _ _ _.._ __._-_ ~.... -_ _ -._._ __ --_ _ _-- _ - _ - -
Bailer Volume: tvA BV=(IDI24)2(L)(PI)(7.48) gallonslbailer

Total Well Depth (TO): SY.~ Water Column (TD-WL): '-/&"'.0'
Static Water Level (WL): 3,q. :so Casing Diameter: _--=1.::;..1t _

Casing Volume:

Bails/Casing Volume:

j.3> "l0d. CV =(CIDI24)2(TD-WL)(PI)(7.48) gallons/casing

CVlBV

Purge Date: _-=e:....;\:.;:.~~\c:X::> _

Casing No.1 Temp. Electrical .Dissolved Redox

~
Visual

TIme Bailer No.1 "C-- pH Conductivity Oxygen Potential Appearance
...e..tJ(u-'\. (mglL) (mv)

,0'3"\ ~ ;;>t .1 (P,1-Z ~;,)4 I ,~O "3' e\~·

io '\ q /0 (J. -a~q f_ ~S :r.;)3 0.~1 ~'1

IOti~ ,~ ,;) 3.3 /_ ,f-l. ~~t..l . l.l f :;)\
IlJLt q z.o e03,3 I".{P(P ~~'t ( ':J-lo (;,

tfle. '-I Z£ :J.~~~ ~.<9-' . ~-;).4 . t, "31 3

_ ~\A.>~I- f\\d-\-.o,y., e\tm ):%14. 1 tJ.+r..~ +N,-t..M .
'to1e-t tlrg.,,.,, c e.:,.rbq.o .. J3nc 'In m r; .

T I

Total Volume Removed:

Weather:

Date Sampled:·

Sample Extraction Method: bail

Laboratory Analytical Methods:

z,.,~ (gallons)

TIme Sampled:

peristaltic· <$ViD!?' .airlift

~,J- (casing volumes)

\1DO

other _

Field Geochemjstry: -

Ferrous Iron:

Manganese:

Sulfate:

Hydrogen Sulfide:

Alkalinity:

Chloride:

Carbon Dioxide:

Other:

Sampled By:

Results:

LI.Q

Method/Comment

Notes: -------'------------....,----------

(Wellhead Condition, Elevation Datum, Repairs, Decon, Preservatives, etc.)

s:\es\remed\737490\02000\wOIKplan\Gw-sampl.xJs



Project Name:
Project Number:

WELL SAMPLING RECORD

NSA Mid-South Site N-6
737490

Well Designation: leE";5 -tY\W t..f '5
Purging Method: bail - peristaltic~ airlift other _

.....-.- -_.- -.. -._ -.-._.._ - _ _ _.- _ _ _._.._._._-_..- _..--_ __ _ _._ _ __ _ _ _ -
Bailer Volume: fi..M.

Total Well Depth(TD): $S.3.
. Static Water level (Wl): ~9·SO,

, ~'..

Casing Volume: Z-..<.z 3<tL

Bails/Casing Volume: A.M

BV=(ID/24)2(L)(PI)(7.48) gallonslbailer

Water Column (TD-Wl):__,_o_·..=8::.-' .
Casing Diameter: 'l..!(

Casing No.1 Temp_ Electrical Dissolved Redox

~
Visual

Time Bailer No.1 c>e..." pH Conductivity . Oxygen Potential Appearance
.- .~ "",,-s(c.-.... (mgll) (mv)

\1.'33 3> 2.'1. t::S G;:J:3 ~?EI L 'Z..."::} -;;)54

\104'3 Co J)S\t lo .t.. P.. ~4~ 1--,1 ~ - ;2(" "=I-
\ (.0\\ q ;),~.o b ,bb '340 \ ~ \- P. -lTD

..

Total Volume Removed: __cr__ (gallons) ~ J-. (casing volumes)

Weather:

Date Sampled:~ Time Sampled: ,?OC:>

Sample Extraction Method: bail peristaltic~ airlift other ~

Laboratory Analytical Methods: ~(.N8d(qQ, '.~ fl\bc..v. ~1:teC .'
NArc\-t + tV..-\rdf \ .

114 ~D.l f,o-40,....,~·

.a:sSlQ~.~

Method/Comment:

rt~lL.:

""¥f MJI L

Results:

\,CJ!o~ I L:. ~..

£1.0 ft'I<j l ~
O'D3~L.

Field Geochemistry:

Ferrous Iron:

Manganese:
Sulfate:

Hydrogen Sulfide:
Alkalinity:

Chloride:

Carbon ~{oxide:

Other: .

Notes:

(Wellhead ConditiolJ, Elevation Datum, Repairs, Decon, Preservatives, etc.)
,

s:\es\remed\737490\02000\wor1q>lan\Gw-sampl.x1s



Project Name:
Project Number:

Well Designation:

Purging Method:

WELL SAMPLING RECORD

NSA Mid-Soutt:t Site N-6
737490

,bail peristaltic ,8 airtift other _

BV=(IDI24)2(L)(PI)(7.48) gallonslbailer

Water Column (TD-WL): '--fy.~

Casing Diameter: _ ...z.~"~ _

CV =(CIDI24)2(TD-WL)(PI)(7.48) gallons/casing

CVlBV

, #JABailer Volume:

Total Well Depth (TO): ~'i.' (
Static Water Level, (Wl): __"%>..2-:"\.L.:'-=8IS~_(__

Casing Volume: ~ .? «,,-'
Bails/Casing Volume:

Purge Date: _~e..;.l'3---,-(o_o _

Casing NO.1 Temp. Electrical Dissolved Redox

¥
Visual

Time Bailer No.1 "'L... pH Conductivity Oxygen Potential Appearance
'~ ~{ON\. (rriglL) (mv)

\'14L '"1.~ 1..'.1. t.,A'L ?"LL> oOT\ - '~f.. ,-z... Cl-(..oJ".

l"351- .("' z.4.l A4L. <2."7.~ ("). t;;~ -,~~ I ,

\~5"l '1..::z.- 2$'.0 CoA\ ~J4 D',ln8 -.;l()3

Total Volume Removed:

Weather:

'L-l...- (gallons)

t .-' "
H-o j ~Q,. t C\e....... !'"

_----:>~_(casingvolumes)

Date Sampled: _%....}<.:::2>:;.:.I_,eQ=-___ Time Sampled: i'ioo

Sample Extraction Method: bail peristaltic ~ airtift other _

Laboratory Analytical Methods: VOGc:><5~i"S ( ~,~« {;;~
~~t "-rt\--"C"k

Method/Comment:

L-"l"'~ oro~ c~k>r-

" Field Geochemistry:

Ferrous Iron:

Manganese:
Sulfate:

Hydrogen Sulfide:

Alkalinity:

Chloride:

Carbon Dioxide:

Other:

Results:

c ,"39' ....,h.:: ','

90 ;'1
48 xc.,,

'lOu '(' lJ 1"1..

l<:m- 4oo""'5h.~,

\U -.0 M<;iL ~tl

U), -too a,y,..,k,

Sampled By:

(Wellhead Condition, Elevation Datum, Repairs, Decon, Preservatives, etc.)

s:\es\remed\737490\02000\workplan\Gw-sampl.x1s



Project Name:
Project Number:

Well Designation:

Purging Method:

WELL SAMPliNG RECORD

NSA Mid-South Site N-6
737490

bail peristaltic ~ airlift other _
.,..._ _ _.u_ _ _ _ _._. ._.__ _.__..-_ __.._.._ - __ _._ _ _ __ _._-.._ _ _ - .._e..
Bailer Volume:

Total Well Depth (TO): S'S-. '{
Static Water Level (Wl): __~.::.....:.'1_,~_o _

BV=(ID/24)2(L)(PI)(7.48) gallons/bailer

Water Column (TD-WL):---,_'_<.D_'_'_'_' _
Casing Diameter: Z. «

Casing Volume:

Bails/Casing Volume:

CV =(CID/24)2(TD-WL)(PI)(7.48) gallons/casing

CVIBV

Purge Date: __~>LJ1~~:.Lloo=- _

Casing No.1 Temp, Electrical Dissolved Redox

~
Visual

Time Bailer No.1 "<:":' pH Conductivity Oxygen Potential Appearance
~ ........~(Gf.i"'\ (mg/L) (mv)

, \'3\ 'l- '25,"2- Cf.+ 412 \. $"'2 -'25"2 >

Q.\eaf •

I\ll' '1 :;lS""i,-\ L (.,.<? 4H\ L,I I -7"15

II 4<0 (p -z.:r. e. £..,":18 40'.~~ O,qq -;;1<ofj

\15\ B '2,.5".2- (...,(..8 422.·8 I • "3- S' --.;>'5'"..3

\\ ~L 10 2g-A ' ("'"":f\ 4'~ \.2," -..:l$O

Total Volume Removed: \ 0 (gallons) So ...- (casing volumes)

Weather:

Date Sampled:

Sample Extraction Method: bail

Laboratory Analytical Methods:

Time Sampled: ' ~ \ 0

peristaltic~ airlift other _

, V(;)(h 8~~ (~~,~b-x
, tv \~4.-'l-'~===-- _

Field Geochemistry:

Ferrous Iron:

Manganese:
Sulfate:

Hydrogen Sulfide:
Alkalinity:

Chloride:

Carbon Dioxide:

Other:

Sampled By:

Results:'

, Qcoz' e,\'-
') 83 """h-.

Method/Comment:

l8~x '\~-40t)-,Il.RG"'r-~~ ~

81 X. 0,1 (0-40 "",(IL ','

SS~ XiO; do W -Loo~Jl- .4..d1 '

'Notes:
---------'----'----'------'-------'--------'-----'----'---

(Wellhead Condition, Elevation Datum, Repairs, Deccin.Preservatives~ etc,)

s:\es\remed\737490\02000\workplan\Gw-sampl.xls



Project Name:
Project Number:

Well Designation:

Purging Method:

WELL SAMPLING RECORD

NSA Mid-South Site N-6
737490

bail peristaltic ~ airlift other -'- _
._-----;.. _ __ __ _-_..__ _ _-_ _--- _ __ _..-.- __ _-_.-.__..-- __ _-_ .

Bailer Volume:

Total Well Depth (TO): l'-\~~'

Static Water Level (WL): __~.=.....:"~-~=~...:..'• _

Casing Volume:

Bails/Casing Volume:

Purge Date: __e.=.....:\_~_\a=> _

BV=(ID/24)2(L)(PI)(7.48) gallonslbailer

Water Column (TD-WL):__3-::--~_.20__' _

Casing Diameter: 2.. I(

CV =(CID/24)2(TD-WL)(PI)(7.48) gallons/casing

CV/BV

Casing No.1 Temp. Electrical Dissolved Redox Visual
Time Bailer No.1 0e-- pH Conductivity Oxygen Potential Odor Appearance

GaJIOms -u,jc.M (mgIL) (mv)

o1'l1.O (p -Z1.'S (. .8"1- ~Sl o:+~ - i,i( :.<:
z:a;;r=t IL.- 7..1,'" /...8l:. 34/7- ,"I~D .- '10.0

oe-aL- V& '2-'2 .. ';- .: .8(... ""3 "38 " ."";<) -<:}I,).

\.

Total Volume Removed: l ~ (gallons)

We~ther:

Date Sampled: .~ Time Sampled: bBl~~

Sample Extraction Method: bail peristaltic~ airlift other _

Laboratory Analytical Methods: >0->&1 c. Q j j),)5&~ (,c;r-"" ( ~H..c""-I~'" { d4"-o.\
~,\-,...\-t +\J\\-,.-w ( ~\ o~"''( C~I;;,.,,, .

Field Geochemi§try: Results: Method/Comment:

Ferrous Iron:

Manganese:

Sulfate:

Hydrogen Sulfide:

Alkalinity:

Chloride:

Carbon Dioxide:

Other: c:o-z

Sampled By:

\'}~+' Orc.:VL<O\or.

L(.() ~'L.

Q fl ('i.<,IL

, ;73 )';)..J >< , i (l(I - oj{lb iY.l hJ 1-<.lt·

....:'~\o=-~_.....Li'=-L ....:.i.;J.5..;:!(.,"-.:.~.:.-·.~IL-..__..:..I.=.o_·-_4~O~":....' Ie-'L I?er.t ~.;r .

_b.......~~lo.;:L=-.__---:- -=3=.=57'-()::.....::}t-~O~;~7-=---_~2tE:.~:::....--~IOO~,,+J'f1 L- .<kSt. 0 ,~l. '3(.. tJ ~rt.

~'-_=(.,:.....Mj_.~J!..:L::...J.(_=1>:.::u,Lf ....)----...,!,·3>L'"3<::>=....:'(~o~. "'l.-=-__'20~_-.:..:1co=.::.--':J..:t L ~T. o ..~c..">f:> ~ ~1 •

:::r.13(~, { ~H-

Notes: __~~t:-=~-==~~I-~~---,iI:ilIU.l>LK1p-U=.!.II........L. _

(Wellhead Condition, Elevation Datum, Repairs. Decon, Preservatives, etc.)

s:\es\remed\737490\02000\workplan\Gw-sampl.xls



Project Name:
Project Number:

Well Designation:

Purging Method:

WEll SAMPLING RECORD

NSA Mid-South Site N-6
737490

bail peristaltic~ air1ift other _
...................._._._ _ _.u ~._ __ _._ _.._ _ __..- _ _.- _-._._ _ -.- _ -._..__..~_ __

Bailer Volume: BV=(ID/24)2(l)(PI)(7.48) gallonslbailer

Casing Volume:

Bails/Casing Volume:

Total Well Depth (TO): <OJ.?
Static Water level (Wl): _---'~"_'1~._....;:~'__ _

<-t.l cte,.,.f

Water Column (TD-Wl): -v;_._~:....- _

Casing Diameter:. VI(

CV=(CID/24)2(TD-Wl)(PI)(7.48) gallons/casing

CV/BV

Purge Date: __--=8:;c.:1:.....;<ic:..tco-'-- _
..

Casing No./ Temp. Electrical Dissolved Redox

~
Visual

Time Bailer No.1 ""'<:-.-- pH Conductivity Oxygen Potential Appearance
~ ~~I~ (mgll) (mv)...

IIJJjtf .J ~ ~"'";)..<; l:t. (pCJ 3"'4· -;) (J.n i :l4li I' lev
I{)~L4 i 8 ;)~.C; (..Uo 3~.~ O.~4 d5~ '""
I()~ 5_'t IL. ~~.&) /'•• ~<o ~<......A o .~d- ::is .~ .. .'-

.-

Total Volume Removed: I L (gallons) _--,,>=--_(casing volumes)

Weather.

Date Sampled:

Sample Extraction Method: bail

laboratory Analytical Methods:

Time Sampled:

peristaltic ~ air1ift other _

0-. b"3 .t1J:' J>t.
a5~4". . IOO~1ro..7'(. ~"Y-~"t

l '3\ x<?( \ tl::)-4l)"'T/L~~~..

l-f:!>st K 0 I ~

Method/Comment

1'1k.~ o~ co~r •

Results:

(),~~n-1\L

2. \4 ''''It L

£ l.a·M \L.

Field GeochemistfY:

Ferrous Iron:

Manganese:
Sulfate:

Hydrogen Sulfide:

Alkalinity:

Chloride:

Carbon Dioxide:

Other:

Sampled By: ::J\ t3,~ ./ $<.- vt-

Notes: ~\.o.A ~ .t?o~'\l 'Ow4>(!,....;\: ..

(Wellhead Condition, Elevation Datum, Repairs. Decon, Preservatives, etc.)

. s:\es\remed\737490\02000\workplan\Gw-sampl.xls



Project Name:
Project Number:

Well Designation:

Purging Method:

WELL SAMPLING RECORD

NSA Mid-South Site N-6
737490

PI?S-MW@.

bail peristaltic @ airlift other _
...........-_ _ - -•....._ _ _ _..---_...- _._ --_..__.._.._ _.__ -_.._._.._.....••..•_ _._•........._.......•.- _ ...:..-.-

Bailer Volume:

Total Well Depth (TO): ~ .~J

Static Water level (Wl): __3.=.-.,,=--..:::'t5V=- _

Casing Volume: 2..'-{ A~ -

Bails/Casing Volume: N A

Purge Date: __B_\~_\_=_· ",--

BV=(ID/24)2(l)(PI)(7.48) gallonslbailer

Water Column (TD-Wl): 1'--1.,1-----:------
Casing Diameter: __=Z;...l. _

CV =(CID/24)2(TD-Wl)(PI)(7.48) gallons/casing

CV/BV

Ca5ing No.1 Temp. Electrical Dissolved Redox

'i Visual
Time Bailer No./ 0e....- pH Conductivity Oxygen Potential Appearance
~ ....(A..';)(C-lN\. (mgll) (mv)

,'823 2- -z.~. ~ t...-'4'l d~d \.4Q .. I S""2. C~,

I b 2.8 L{ 1Z..X ~.~~ "'l..-zO \ I. rz -(((,3 ~d

,9>3.0\ C, 6>3. t)- CAe, ~a'l. I • ";) (, -1.S'S'

,t»~q ~ ;) 1>; (". (, 'i,; ;;. 3S- I. ~z. -IS3

Total Volume Removed: B. (gallons)------ (casing volumes)----
Weather:

Date Sampled: g J?>too Time Sampled: l84'5

Sample Extraction Method: bail peristaltic RYfup> airlift other _

laboratory Analytical Methods:

Field Geochemist(y:

Ferrous Iron:
Manganese:

Sulfate:

Hydrogen Sulfide:

Alkalinity:

Chloride:

Carbon Dioxide:

Other:

Sampled By:

Results:

, •'5"t... -ri.//1.. .

£.1.0 f"'.-.IL.
I

\()3·

·3·\~~'O

·1 1 "~'l

Method/Comment:

(Wellhead Condition, Elevation Datum, Repairs, Decon, Preservatives, etc.)

s:\es\remed\737490\02000\wor1q>lan\Gw-sampl.xls



Project Name:
Project Number:

Well Designation:

Purging Method:

WEll SAMPLING RECORD

NSA Mid-South Site N-6
737490

bail peristaltic ~ airtift other _

Bailer Volume:

Total Well Depth (fD): 5"~.o

Static Water level (Wl): __~=...:."1_~c...;::~ _

Casing"Volume: 2..<..:, ')cd,

Bails/Casing Volume:

Purge Date: __.:::.~...!...I'ZJ=-oc> _

BV=(ID/24)2(l)(PI)(7.48) gallons/bailer

Water Column (fD-Wl): IS-.~ ,
---:::-----...,.-

Casing Diameter: Z-«
----::~'----

CV =(CID/24)2(fD-Wl)(PI)(7.48) gallons/casing

CV/BV

""

Casing No.1 Temp. Electrical Dissolved Redox Visual
Time Bailer No./ 0<:..- pH Conductivity Oxygen Potential Odor Appearance

~ ~(c......c.. (mgll) (mv)

\ctrn 3 2'\.'-\ 1_ ."':k"l S"18 I.~ -.;1'\:>."'3 ~

t-'lo-) b "2,..4,q to .""10 ~o .04 _ ~""1-.R
..

\ 91{') 1 dS"1'4 I. t_"1 6"08 0.1(" ..,~'tct C\e.Af

,

Total Volume Removed: _---'-_Cj_ (gallons) 2>.... (casing volumes)

Weather:

Date Sampled: <5 j"Z/c.o

Sample Extraction Method: bail

laboratc:>'Y Analytical Methods:

Time Sampled: ". t C) I 'i"

peristaltic~ airtift other _

\}(:x':>B~~~ =:::!~ ~
~~~"_~~0c4

<

~2-::.>o~=--. .:;.;.."g....I.l.:::L=-"..•__---' -''l..::.:«""=--"'C-=-'-I__.e'Q.!.lQol..=-....J~~06~R.~.....,...~.,...,..1" ." ,,(.,00 tJ ce..-T.

~ -<\0 oJ:o-f>~. Z-=t~.l lo-~"'Zll.-teJ1·

.....,"'-'.Jc~~'¥'-LL~·.~ _ ____'_--"- .!...\1.L.:()!o<!.....:1{--='-+----=-l-O::_.Q_-_4..:..{X)....:..._"'1.:J_I=_L.. 12c:.-.r~.. "l.(" -s b tV ec.rT •

Field Geochemistry:

Ferrous Iron:

Manganese:

Sulfate:

Hydrogen Sulfide:

Alkalinity:

Chloride:

Carbon Dioxide:

Other:

Sampled By:

Results:

Lf.O ~\,L.

().I "1JL..

Method/Comment:

(Wellhead Condition; Elevation" Datum~ Repairs, Deron,Preservatives, etc.)

s:\es\remed\737490102000lworkplan\Gw-sampl.xls



Project Name:
Project Number:

Well Designation:

Purging Method: ..

. \
WELL SAMPLING RECORD

NSA Mid-South SiteN-6
737490

bail peristaltic ~ airlift other _

Bailer Volume:

Total Well Depth (TO): 14. (q •

Static Water Level (WL): __~3.!"""':"';'..::!<O~I_' _

Casing Volume: E;.( ::e-t.

Bails/Casing Volume: f-JA.

Purge Date: __13_1_2..1_<6:> _

BV=(IDI24)2(L)(PI)(7.48) gallonslbailer

Water Column (TD-WL): 3'1.<t<t I

Casing Diameter: 2--"-----':::.-._----

CV =(CID/24)2(TD-WL)(PI)(7.48) gallons/casing

CVlBV

Casing No.1 Temp. Electrical Dissolved Redox Visual
TIme Bailer No.1 C>c .pH Conductivity Oxygen Potential ~ Appearance

~ ~s(~ (mglL) (mv)

1<013 . J<::> .;!\ .~ (" CJo 7>'3'=- . 1,00 - 3oL2 C1i:'Dr. ., ...'" .... ~A~ ,....

'l. 2~ l~ 2'-4,1 "..Bet 31~ i.O~ . .;)'1'-/
l Co7v<t z.z; ;2.<-\. ~ CO.~ 3::l":). 1."3 i - "1."'T}s

It,-,.,s- v;- 7Lf., r.,8"(, i~f:l.b j. , (0 -- .]H· 'j

'loYO 3D '2A,'1 t.. .n. "33 <\.<4 1.0 (.. - .;;ITS.'

,

Total Volume Removed: 30 (gallons) S- (casing volumes)

Weather:

Date Sampled:

Sample Extraction Method: bail

Laboratory Analytical Methods:

Time Sampled: I Co i9

peristalticB airlift other, .' .

Vb6 &~~~,~-i-~l~~
~cJ..e. \\c:::t::l....Ltv~\ku=:.~~.~::--- _

Les.5"" 1;(.,3~IL.' . \. 'i'\\,,+, Kv t"\- (,()4J,. '"

. 3,,~ ~,4 .....,t..r_ Y.oltT co\or"
£/,0 - (\0 "\-v-r?,. -

~ n. \ -0'

f \B \;;2..7-, ~IL. \ ~ II~,' (2'T>(f

1<0 ,~ V""'"\ I L t<..q >(' D. j i 1,-\5'x o. \

54~1.. -=1-C- McJL ('Z..~2 "<' 0."2 \ 381, .

Field Geochemistry:

Ferrous Iron:

Manganese:
Sulfate:

Hydrogen Sulfide:
Alkalinity:
Chloride:

Carbon Dioxide:

Other:

Results: Method/Comment:

Sampled By:

OJ~P

(Wellhead Condition, Elevation Datum, Repairs, Decon, Preservatives,. etc.)

s:\es\remed\737490\o2000\workplan\Gw-sampl.xls



Project Name:
Project Number:

Well Designation:

Purging Method:

WEll SAMPLING RECORD

NSA Mid-South·Site N-6 .
737490

bail peristaltic~ airlift other _
.__ _..__ _.u __.__ ·..····_··u _ _ _.._ _ _ - __ -- ----- --- -

Bailer Volume:

Total.Well Depth (TO): <0 '-<....

Static Water level (Wl): _---<.ol.3'lcLJIUjllliCp~.~' _

Casing Volume: ~ . os ~ G-Cl.~ •

Bails/Casing Volume:

Purge Date: __e..=.;\...,:"l..:..;.\oo _

BV=(ID/24)2(L)(PI)(7.48) gallonslbailer

Water Column (TD-WL): 2.-l -<...'-('

Casing Diameter: _--=l-:....._~ _

CV =(CID/24)2(TD-WL)(PI)(7.48) gallons/casing

CVlBV

'.

Casing No./ Temp. Electrical ··Dissolved Redox Visual·
Time Bailer No.1 't.- pH Conductivity Oxygen Potential Odor Appearance

&allons, .~~(O"'\. (mglL) (mv)

\\"'2.3
_.

;le,. ~ =t.()~ ~8-=r i.t~ -ZI5".7

1\'3"1- - .;;11 4 ~ 1'\\ t.I 8 'l 1,"70 -..?> S·o

IriA7 ~ ::If_ q ·-,,,4 ili3 I,tt -:1/3.;5'
l l..'L-"2- -- '") ... '"' 1. o'-t 48q "1...• 2. l '-;;l30/}

\"2.~O -7-0 ~l. '2 "3.8 ~.b'O ~~9. :z ,PlI. -253 . .2.

\"2- 3-';'"'"
c..- I

2- -:;. "1 ":}"o'3> 4RQ , ..... k - 2.li3z
id5t.. ;:)~l~ "1 (\3 I.(q<i{ I It 'd~.D

'303- - ~t.t. , --,. ()~ ';;;00 1.35 ., ~D"7.~

'3015 - riL(. do ".oC ~ d.ClS -~10l.~ .

i3l3 Yc> ~LI, I (., .q<J 600 O,qS - 3lY1. t foucp-.,
~

Total Volume Removed:

Weather:

40-+- (gallons) (<::> (casing volumes)

Date Sampled: frh(oo

Sample Extraction Method: bail,

Laboratory Analytical Methods:.

Time Sampled: \Ytb

peristaltic~ airlift .other .

\)O~ ~~,~~( ~. bL
Iv ,.l-v-u.k

Field Geochemistry:

Ferrous Iron:

Manganese:

Sulfate:

Hydrogen Sulfide:

Alkalinity: .
.Chloride:

Carbon Di()xide: .

Other:

Results:

0.\ Y'Y'j\L

2L>L' ~/L­
:ll »<)/t

Method/Comment:

li; 'LX I . tot), 4l.() ..... ,IL r...,.,~ "-st­
·':V)'1: ~ 2 It )( Cl , ,

Sampled By:

Notes: -'-_-'- -'-~ ---:.~.::.:.-

(Wellhead Condition, Elevation Datum, Repairs, Decon, Preservatives, etc.)

s:\es\remed\737490\02000\wor1q>!aii\Gw-sampl_xls



. Project Name:
Project Number:

Well Designation:

WEll SAMPLING RECORD

NSA Mid-South Site N-6
737490

Purging Method: . bail peristaltic ~ airtift other _
• a __._._••••_. __• __••• •••••__•••_.·· --._._ ••••_ _._.__•••_ ••__ _-••~_••••_- __ ---._-•••_ .. _.- _ _ _-._ _ .

BV=(ID/24)2(L)(PI)(7.48) gallons/bailer

Water Column (TD-WL): 'i S.y I

Casing Diameter. _-=~;;..'_I _

CV =(CID/24)2(TD~WL)(PI)(7.48)gallons/casing

CV/BV

Bailer Volume:

Casing V!)lume:

Bails/Casing Volume:

Total Well Depth (TO):
Static Water Level (WL): -----''-----

Purge Date: __---=::8,W-=O....;:o:::....-_

Casing No.1 Temp. Electrical Oissolved Redox Visual
Time B~./ oc-. pH Conductivity Oxygen Potential Odor Appearance

lion ~(c.""" (mg/L) (mv)

D'16S"" .3 ~""3, I (j,t& 3<..S ">;"!8 - 1"1-\,~
~~5\ q.,-/ "2'2..'1 0-82- '3s5"~ '2'<H 'I'k."\'
04s,," II.~ 2-2..8 bR?_ ~4q ,_ R(_ - jqz,s

lOCt- (S.CK .:J ?" ,,- '" .R;:; 2.o.i2 ") , .? - ',R_~'r

It?-\3 ZJ:> 1A<S v}~7_ "'J'3Y"'> -7 ~?> . '- 11--t.'1
((),,1. -I L~ ·z,·~ (..·8""1- ~37, '2."20 - ITl~

Total Volume Removed: . L-;;- (gallons) ~ .r- (casing volumes)

Weather.

Date Sampled: sh.'D<=:>
Sample Extraction Method: bail

Laboratory Analytical Methods:

Time Sampled:

peristaltic~ airtift

f03.c

other__'--__

Field Geochemlstry:

Ferrous Iron:

Manganese:

Sulfate:

Hydrogen Sulfide:
Alkalinity:
Chloride:

Carbon Dioxide:

Other:

Results:

1..5"3 1\<, t1... .

P1-1>\<j lL
"'l.o I\4CjIL .

Se .....'jIL.

Method/Comment:

'.. NBI ti(., I L,)~-t <Yc.O<jA a,l.,r-

\.;;2."":f~ I ,ao -~c _,ll.. ~~,.. .

\-=t5""c>.' 10 -464'<)11.. +d......

'Z.OOcQ.';;> -z.¢-iOO?Jk. ~CAt'-"'''~·

Notes:

. Sampled By:

(Wellhead Condition; ElevatioriDatum, Repairs, Decon, Preservatives, etc.)

s:\es\remed\737490\02000\workplan\Gw-sampl.xls



Project Name:
Project Number:

Well Designation:

Purging Method:

WEll SAMPLING RECORD

NSA Mid-South Site N-6
737490

bail peristaltic ~ airlift other _

Bailer Volume: BV=(ID/24)2(l){PI)(7A8) gallons/bailer

Casing Volume:

Bails/Casing Volume:

Total Well Depth (TO): 4 q ,1)

Static Water levei (Wl): __~~e:...;'~'i"=-s _

J," '3Q.\

Water Column (TD-Wl):
-~:-:------

Casing Diameter:

CV =(CID/24)2(TD-Wl)(PI)(7.48) gallons/casing

CV/BV

,Purge Date: __7~1L_s--=Icc:<::J:::> _

Casing No.1 Temp. Electrical Dissolved Redox

~
Visual

Time Bailer No:! 0<:"- pH Conductivity Oxygen Potential Appearance
Gallons ..t'lI($lc~. (mgil) (mv)

\ 'h. \ >1}/,\o'\ '2~.~ ',3~ :2!t 4 '3.1. "2..2S- R~.t Sl. (.\0..1.../ b........ '
\<-\z.q -, 1.:1- L 2'K '\40.5 \.0"3. 1/2.4

' ,
ILI.~'\ :1 ~7; S L...ll,. '"i a.~.l..\ {),Xq fl..1

'/ Lt <.I Ll q/5 .'\"81 0 ,I. ,I.e;. I, 1--1. e.t C'",;} tJ/~, fL> Gles....

itl4ll 5 ~<t ;:} 1:./5 4t\Q. '). 0.50 3,:),5
I~ L;4 e; "> :ri ILl {_IS QI\a I o,ti I ~ a.1
I~O~I c...~+- m,,, /,.. \ S IJ ( l.ll o.3S 3li.~

Total Volume Removed:

Weather:

~ \- (casing volumes)

Date Sampled:

Sample Extraction Method: bail

Laboratory Analytical Methods:

Time Sampled: 150!>

peristalti~ airlift other _

.V~~~:;hkc.L( k-h,£~

"-01,\10,1 " .., t .>olM OQtabv,..~.

"~I~tL "'S &,C03 r~·l Jt' t Cb.<JdsJ(T.>.·~.t ~I"'.rl:....r) 1\.t.~8203

,. '7. "'f It c t. 'Z." b.l 0, 2'2-5(. (t.l H{, (tJC31;,.) CcAr,d-,.£ u~J

,4b"1\lc 10 • '"l. '3. (,31. W~,..... - !()() ...L~:.

Results: Method/Comment:

L o.~~el~/necelor,

L •• 0 ~. ' . t\D iu±b~(i ,
..01 8 o;(...t> eol"r .....-t-;c;c-..L....

Field Geochemistry:

Ferrous Iron:

Manganese:

Sulfate:

Hydrogen Sulfide:

Alkalinity:

Chloride:

Carbon D,ioxide:

Other: .

Sampled By:

Notes: ----"-''----'-------------'--:...-_-'-'--------''

(Wellhead Condition, Elevation'Oatum, Repairs, Decon. Preservatives, etc.)

s:\es\remed\737490\02000\workplan\Gw-Sampl.x1s



Project Name:
Project Number:

Well Designation:

Purging Method:

WELL SAMPLING RECORD

NSA Mid-South Site N-6
737490

bail peristaltic S airlift other _

' ... !:.

Bailer Volume: BV={ID/24)2{L){PI){7.48) gallonslbailer

C.V1
z.. ..

CV =(CID/24)2(TD-Wl){PI){7.48) gallons/casing

CV/BV

Water Column (TD-Wl):
----''---'------

Casing Diameter:
Total Well Depth (TO): ; 0 I
Static Water level (Wl): __·":'~Lft'.I.:,:..::(g:::.;Q=::::-,----_

Casing Volume: ! V ¥ \
Bails/Casing Volume: "-.JfT

Purge Date: __1.1;.'':''''z....::-=..~ _

Casing No.1 Temp. Electrical Dissolved Redox

~
Visual

Time Bailer No./ ~ pH Conductivity OxYgen Potential Appearance

~ AA5.{u-.. (mgtL) (mv)

09,'1 l~ 21.D ("A~ 1.-R~,4 f).~ \ 214.C'
. (jQ9Y ::l~ :J.t . I In) 5 I ~"'B'd·O O,7S .3~/ to

Oqdq ;::J0 dol.O 0. ~'i? ~ ~o,o () 73 ICl I..:l
~q~"l '<0 ;)1 0 t... •<.f1{ ;]78''''6 1\.G?g I15CP,Q
~

Total Volume Removed: ~o (gallons) _--":~'---_.{casing volumes)

Weather: '¥DC> C. \-0=.. r .

Date Sampled: ~2'S)DU Time Sampled: 0"14-0

Sample Extraction Method: bail peristaltic 1pump 1 airlift other _

laboratory Analytical Methods: SeB'Z.!.iP·

~ Ll'Q

e=n=t'? La • \

Field Geochem~s~:

Ferrous Iron:

Manganese:

Sulfate:

Hydrogen Sulfide:

Alkalinity:

Chloride:

Carbon Dioxide:

Other: c..C "L

Results:

L D·Dt

LO ..O,

i 27. ""{I L

~'?th
<=ttl "",(L·

":fl{ ~\L

Method/Comment

(tg cpjQr •

~rb.·

N-C> W" r-. ',/

11'+rc:~~ -t.. _ '~=a}..\- \1'>0'-".-to ~ -'I (:'>0 - t.lOO-J I L +~.~.t-
C7V",".f-~. ( :5"9" ••, )0 - 40 ~JL -k~t" • 1.'L~" N G<"''}'

-Ov;- of"~rl~. (00 -tibl."1l l 1'<st. ?~c... N NC?o}-l c.c...:t ••

~'1X.2) -z..O-lco~{f:;:i--~~\-, ~

Sampled By:

Notes: -------------------------,---,-'------,-

(Wellhead Condition, Elevation Datum, Repairs. Decon, Preservatives, etc.)

s:\es\remed\737490\02000\wor1q>lan\Gw-sampl,x1s



Project Name:
Project Number:

Well Designation:

Purging Method:

WELL SAMPLING RECORD

NSA Mid-South Site N-6
737490

I· P£S '1~~-1Sl
.bail peristaltic~ airlift other '-- _-_ __.._ __ __ __ - _..---_ __....•.....•._ _._.- - _.._ _..

BV=(ID/24)2(l)(PI)(7.48) gallonslbailer

Water Column (TD-WL): l- ~.c.:.~

Casing Diameter: _...::2:..... _

CV =(CID/24)2(TD-WL)(PI)(7.48) gallons/casing

CV/BV

Nf\Bailer Volume:

Total Well Depth (TO): lP~

Static Water level (Wl): __...::3.=-<1.:..;•....;;C\:_L.. _

Casing Volume:

Bails/Casing Volume:

Purg Date: __a-'(....;;~_Icx::> _

Casing No.1 Temp. Electrical Dissolved Redox Visual
Time Bailer No.1 <>c.- pH Conductivity Oxygen Potential Odor Appearance
~ .....vic-... .' (mg/l) (mv)

Hoo ~ 10 Ol q .. "K -'.0-6 ""1.1 n,\, -~"':l
Ct.;:u......r

Ibtfl La :)5. :1' c..4Q ~,~ (\,l'& -:-ZCo4 ,'" .

¥"Il) 30 Nb.O " .qq ~Il..l O~I(., "'~S$t e~

Total Volume Removed: 30 (gallons) __,..:..-~__ (casing volumes)

Weather:

• __ _ _._ __ _._ __ _ _ •••••••••• u _ _ •••••••••••_ _ _ _ ..__•••••

Date Sampled: 11 (5 (00

Sample Extraction Method: bail

laboratory Analytical Methods:

F,ield Geochemi§try:

Ferrous Iron:

Manganese:

Sulfate: ,
Hydrogen Sulfide:

'. . Alkalinity:

Chloride:

Carbon Dioxide:

Other:

Results: M~thodiComment:

~\::.'.
.. 1)i\vk4.. . I:, . L<.."'I ¥ ~ I Q('C!)~

\holrt.+ Oz>kH

Sampled By:

Notes: ---.....,-_.:.-_-----------.,....-----------

(Wellhead Condition, Elevation Datum; Repairs, Decon; .Preservatives, etc.)

s:\es\remed\737490\02000\workplan\Gw-sampl.x1s

, .
,. (.'T

:>..

"3~



Project Name:
Project Number:

Well Designation:

Purging Method:

WELL SAMPLING RECORD

NSA Mid-South Site N-6
737490

pLS JW:5fD ,I
bail 'peristaltic p~ air1ift other _' _

Bailer Volume:

Total Well Depth (TD): '&-{.~

Static Water Level (WL): __---'3OL1.lC.~7~9.L____

Casing Volume: t:?::' ~C\.\.

Bails/Casing Volume: tvA

Purge Date: _---=~'--l~-=---..;\:....;ob _

BV=(ID/24)2(L)(PI)(7.48) gallonsfbailer

Water Column (TD-WL): y S. 0 I

Casing Diameter: _..:1-::.'_'__~ _

CV =(CIDI24)2(TD-WL)(PI)(7.48) gallons/casing
...

CV/BV

Casing No.1 Temp. Electrical Dissolved Redox

0;<
Visual

Time Bailer No.1 <»c, pH ConductiVity Oxygen Potential Appearance

t2arro~ -.AA.slGV\ (nigfL) (mv)

,,~ :/0 22·..U (".<"2- ' (;)~. 0·4\ -.;;lsG .c It:,or.
'\'l.D"Z- ~:> Ol 1>. -S- &,.s-b ::::l. :;;l~) t"'!;-o3 -;>'jfo .,
\().OT ~ -::1 "l..~ , (,.·04'\ ;l;;)-" 0,4.:l. - c1t1..t3 I~

Total Volume Removed:

Weather:

'":f-" (gallons) ~--,,1£-_(casing volumes)

.~- _ _ _ _ - - _._ __ _.- -_..- .......•_.__ __._ _-_ _._-- _..
Date Sampled: g Is-!0'6

Sample Extraction Method: bail

Laboratory Analytical Metho'ds:

Time Sampled:

Field Geochemistry:

Ferrous Iron:

Manganese:

Sulfate:

Hydrogen Sulfide:

Alkalinity:

Chloride::

, Carbon Dioxide:

Other:

Results: Method/Comment:

Sampled By:

Notes: ---'--------,-----------------'------

(Wellhead Condition, Elev~tion Datum, Repairs, Deron,'Preservatives, etc.)

s:\es\remed\737490\02000\wor1q>lan\Gw-sampl.xls



•
Project Name:
Project Number:

Well Designation:

Purging Method:

WELL SAMPLING RECORD

NSA Mid-South Site N-6
737490

bail peristaltic~ airlift other _--,-__

Bailer Volume: BV=(IDI24)2(L)(PI)(7.48) gallonslbailer

Total Well Depth (TO): S'-f.3

Static Water Level (Wl): __-=~=-~-:":"'..:..'e:,....:-__

Casing Volume:2...~.s-ee\ •
Bails/Casing Volume: ~

Water Column (TD-WL):_~/~~~.:...;I:.....-( _
Casing Diameter: 2... It

CV =(CID/24)2(TD-WL)(PI)(7.48) gallons/casing

CVlBV
\.._--_....__._..._.._.__...._.__.._...__._.-.-....__.-......__.......-...._...._-.._.........._.._..........••._._.._...._._--"\._-_....__.._.........._....._........__....-

Purge Date: 8 ( S-\<=o - _ - _

Casing No.! Temp. Electrical Dissolved Redox "- Visual
TIme- Bailer No.! t pH Conductivity Oxygen Potential Odor Appearance

~- --S)C"""- (mglL) (mv)

'",:\03 - '2"2.. q G..~ "";} ;>'5""::J l".."3Y -::1 S-y c.\-ee.r

\~:? 23S (,-'?>" '34D 0·",;1":1 --;:)~ II

l"l \1. to ~11. -=l ~;~" 35"8 /).':J(, .~-=J-'"l. • I

I "'.1-'~ t":::; ;}. 3, £0 L.~9-.. 358 o.~, _ "")~":::l. ,\\

Total Volume Removed: I C (gallons) _--=f.o=--_ (casing volumes)

Weather:

Date Sampled:

Sample Extraction Method: bail

Laboratory Analytical Methods:

Method/Comment:

15<;)~(-L

LO. \

Results:

.;1."!..t ~I L

Field Geochemistry:

Ferrous Iron:

Manganese:
Sulfate:

Hydrogen Sulfide:
Alkalinity:

Chloride:

Carbon Dioxide:

Other:

Sampled By:

Notes: -'-- '--_

(Wellhead Condition, Elevation Datum, RepairS, Decon, Preservatives, etc.) -

s:\es\remed\737490\02000\workplan\Gw-sampl.xls



Project Name:
Project Number:

Well Designation:

. Purging Method:

WEll SAMPLING RECORD

NSA Mid-South Site N~
737490

bail peristaltic~ airlift· other _
_._ _ _ _._-_.- _ _-_.._..__ ~ _-_ _ _ _._ _.__ _ - __._ -.._- _ _.__ - __ _ -
Bailer Volume:

Tota! Well Depth (TO): ~.4:>

Static Water level (Wl): __~.2....!"\_'~...:....o:!>,---__

Casing Volume: 6"'. (

Bails/Casing Volume:

BV=(IDI24)2(l)(PI)(7.48) gallonslbailer

Water Column (TD-Wl): ss: ~ t
-=~---'----

Casing Diameter: 2.. It

CV =(CIDI24)2(T:::>-Wl)(PI)(7.48) gallons/casing

CV/BV

Purge Date: _...::%:;...1_5-'-'_= _

Casing No.1 Temp. Electrical Dissolved Redox

¥
Visual

Time Bailer No.1 "'l:.- pH Conductivity Oxygen Potential Appearance

~ .. "",,-stu-... (mgll) (mv)

1~c..1& {p :S2/ • Cj c, ·oss- :;)S:l-- 0·';)8 -1.;>8 G~.

1"5" '5~ . 17 2:Z..... 'l (6.S(., ;;;'s-I 0·'" -11. ~

ISs-q . .71 ;}7>.O r..J'~S- ;) S;}- fr.S4 - 14 '-\

Total Vollime Removed: __(,l__ (gallons). (casing volumes)----
Weather:

S~\XO, ~t~,,~. N.-\.-~A.vt-M\.r:~

Toe, ]3R.oM,Q.R .

Date Sampled: ~ } 51DO

Sample Extraction Method: . bail

laboratory Analytical Methods:,

Time Sampled:

peristaltic~ airlift

\t.:.\Q

other ..,.- _

, 18 x o,,/ .,.c:.-Llom1t. ~~~
'=t ? ¥ I t-oo -</.00 'nr;;)/L~ '-

Method/Comment:

I,l5 x.;l. t:nk~ n:L

10 '"211.. •
Cnrnj/l

I• +, tblftL.

Results:

-S,So 1n1 j1. "

Field Geochemistry:

Ferrous Iron:

Manganese:
Sulfate:

Hydrogen Sulfide:
Alkalinity:

Chloride:

Carb,on Dioxide:

Other:

Sampled By:

Notes: ----------------------------

(Wellhead Condition, Elevation Datum, Repairs. Decon, Preservatives,'etc.)

s:\es\remed\737490\02000\workplan\Gw-sampl.x1s



•
Project Nal11e:
Project Number.

Well Designation:

Purging Method:

WELL SAMPLING RECORD

NSA Mid-South Site N-6
737490

bail peristaltic pump· air1ift other _

BV=(ID/24)2(l)(PI)(7.48) gallonslbailer

Water Column (TD-WL): l-S.,'
---'-------

Casing Diameter. z ..-=-------
CV-=(CIDI24)2(TD-WL)(PI)(7.48) gallons/casing

CV/BVBails/Casing Volume:

Bailer Volume:

Total Well Depth (TO):
Static Water level (Wl): ----'-----
Casing Volume:,

Purge Date: __e,_\_~_\0;> _

Casing No.1 Temp_ Electrical Dissolved Redox ¥ Visual
Time Bailer No.1 "'C pH Conductivity Oxygen Potential Appearance
~ .A~ ~..'J{'~ (mgll) (mv)

2c~'1 '-I ffc;z, ( f9t IrS- 2"1"1 o .CjCj -)y.J

"l.O"3~ R :1.:J .0 ~"l(\ ;;)::}s'"" en Yb -:;)-'3<:'-

l..6-t') 12- ~~,.. &.% ~q o.(.a -;)S'S"
.~y tc .... :).9...0 &-at;; .;l-c.:.3 O~ ,.;.~ S/~.

Total Volume Removed:

Weather.

__....:,-=(;:.-(gallons) 1>;r (casing volumes)

Method/Comment:

l-h Q~

tiD ~iL

Results:

'A \ l"'\<f It.-.
Field Geochemistry: ..

Ferrous Iron:
Manganese:
Sulfate:
Hydrogen Sulfide:

Alkalinity:

Chloride:

Carbon Dioxide:

Other:

Sampled By:

Notes: ---------------------------

(Wellhead Condition, Elevation Datum, Repair~, Decon,Preservatives, etc.)

s:\es\remed\737490\0200O\woltplan\Gw-sampl.xls



Project Name:
Project Number:

Well Designation:

Purging Method:

WELL SAMPLING RECORD

NSA Mid-South Site N-6
737490

bail peristaltic ~ airlift other ~
~._.._._ .-._•.........••_._--_.._._--_ _.._ .- __..-..-- __ _---_ _._ _.__ _.._.._ _._ _- _ _.._ ..- .

Bailer Volume:

Total Well Depth (TO): ~'-t.&"" I

Static Water Level (Wl): __-==~~,\.:....-=~=O=-I _

Casing Volume:

Bails/Casing Volume:

BV=(ID/24)2(l)(PI)(7.48) gallonslbailer

Water Column (TD-Wl): '1 (:0

Casing Diameter: _---=2-:::......"_. _
CV =(CIDI24)2(TD-Wl)(PI)(7.48) gallons/casing

CVIBV

Purge Date: __€>----'(_S-~ICb-=--_

Casing No.1 Temp. Electrical Dissolved Redox )( Visual
TIme Bailer No.1 <:.t... pH Conductivity Oxygen Potential Appearance

G~. """,-f{~ (mgIL) (mv)

,&'S~ (p ~1·3 (,-~? ?--o i J. "3 j -1(,~ C'.\.-ee/
\ 0(0)- \l.. :;>'3.3 G...38 ':+O'} , o£) -\1..,\ ..
\<::to ---:J- ('5 .27,.'R ~.~.,.. ':loC l. ,0 -: 1'1-0 "
\Cr\';>- 2-~ :lA.:L (.. .?'''' ;;k>S- \. .l?- - '""(p,. .,

Total Volume Removed:

Weather:

l-~ (gallons)

~701~ G~r.

Date Sampled: 8 J:)J60

Sample Extraction Method: bail

Laboratory Analytical Methods:

TIme Sampled: \ 9 ;) '5

peristaltic pWi(L airlift other _

voa( ~, €.-~.~~

~,Ck~~Nekh:u::c::========

&;-'£ t .K:x:>- 400~~

~6,1 tb -'k>rn#

Method/Comment:

L(!). j

Results:

~,~~ 0:JlL
Field Geochemistry:

Ferrous Iron:

Manganese:

Sulfate:

Hydrogen Sulfide:

Alkalinity:

Chloride:

Carbon Dioxide:

Other:

Sampled By:

Notes:
-------------~--------------

(Wellhead Condition, Elevation Datum, Repairs, Decon, Pre~ervatives. etc.)

s:\es\remed\737490\02000\workplan\Gw-sampl.xls



Project Name:
Project Number:

Well Designation:

.Purging Method:

WELL SAMPLING RECORD

NSA Mid-south Site N-6
737490

bail peristaltic ~ air1ift other _

Bailer Volume:

Total Well Depth (fD): ~~.1. I

Static Water level (Wl): __--'b~<:t~·..:::S<:..::O:;..I__

Casing Volume:

Bails/Casing Volume:

Purge Date: t:!:>_\_"'---:...'ec> _

BV=(IDI24)2(l)(PI)(7.48) gallonslbailer

Water Column (fD-Wl): ( ~. 8 I_-.:...:=...::=------
Casing Diameter: l.- I(

CV =(CIDI24)2(fD-Wl)(PI)(7.48) gallons/casing

CVlBV

Casing No.1 Temp. Electrical Dissolved Redox

¥
Visual

Time Bailer No.1 be.. pH ConductiVity Oxygen Potential Appearance
G~ ~1U'-\ (mg/l) (mv) . v

lCOS 3- :;}3,c ('",.t,'d 4c.r.:t O·~. -r""\~ C~

\010 c.:.. :::2 '3,i) f•• to t 4Qs- f"""l.-:l." -l8~
.. ,

,D~c;) 9 .14. (:) (". b I i...l.'?, f'I :.~ -ISb ·l\

..

Total Volume Removed:

Weather: '76 ....

'1 (gallons)

!-tv"",".d, b~~," / .
I

~ -r- (casing volumes)
~---

Date Sampled: ~ Ib {oo

Sample Extraction Method: bail

laboratoryAnalytica! Methods:

Field Geochemistry:

Ferrous Iron:
. Manganese:

Sulfate:
Hydrogen Sulfide:.
Alkalinity: .

Chloride:

Carbon Dioxide:

Other:

Sampled By:

Results:

I.~C- ~TL

Method/Comment:

Notes: ---'_-'- -'----''-----'- _

(Wellhead Condition,Elevation Datum, Repairs. Decon.Preservatives; etc.) .

s:\es\remed\737490\02000\workpian\Gw-sampl.x1s



Project Name:
Project Number:

Well Designation:

Purging Method:

WEll SAMPLING RECORD

NSA Mid-South Site N-6
737490

bail peristaltic ~ air1ift other _

Bailer Volume: BV=(ID/24)2(l)(PI)(7.48) gallonslbailer

Total W II Depth (TO): ?l.4.? '
Static Water level (Wl): __..;;;;1>.-;9~~;:..!'\...:.-· _

Casing Volume:

BaiiSlCasing Volume:

Water Column (TD-Wl):_-=~:...(:):.......;;;;o_' _
Casing Diameter:

CV =(CID/24)2(TD-Wl)(PI)(7.48) gallons/casing

CV/BV
_ _._.: __..__.._ ._._.. ~__.. .__ _ .. _._•._._.•__ __..u._ _ __ _ .•_ _.._._

Purge Date: _~.=...:\-=ID~\0<.:> _

Casing No.1 Temp. Electrical Dissolved Redox

~
Visual

TIme Bailer No.1 <t:.. pH Conductivity Oxygen Potential Appearance
G~ ~s~ (mgll) (mv)

03'3']. 6' -;) I,Cf G.·~CJ d&..\.'l D.~3- -teo -ele~r.

()~ 10 ~~."=l b.<r1 ~, d."l--R ~:x>~ '"~

•.,.. tOu"-l (f:) ';). ";} ,,0 c....~ ?4-~ o.~<o -~ ;;)<Y~
...,

O~l 20 ;)3.). '-.~$" ~? c). ~t -lCl~ ...
..

Total Volume Removed: 2-D (gallons) ~ ... (casing volumes)

Weather:

Date Sampled: '€/es-Lou TIme Sampled:

Sample Extraction Method: bail peristaltic ~ air1ift other _

-laboratoryAnalytical Methods: So v::>?.;l(",l) ;~ I e.;.~. -~nci

-' -roc. j - 1'0 .+-c-c~ .-T t-J .+f' &

Field Geochemistry:

Ferrous Iron:

Manganese:

Sulfate:

Hydrogen Sulfide:

Alkalinity:

Chloride:

Carbon Dioxide:

Other: o::>z-

Sampled By:

Results:

O.'f:t _~lL-

Method/Comment:

LL.t't- ot'c. "-f'L (0\.0/·

~l. ~.

Notes:
------,----,-----,---,---,----.,.--,---------,-------

(Wellhead Condition, Elevation Datum, Repairs, Decon, Preservatives, etc.)

s:\es\remed\737490\02000\wof1(plan\Gw-sampl.xls



, /
'/
I
/
i

WELL SAMPLING RECORD
PAGE 1 OF 1

Project Number:'. Project Name: NSA Mid-South Site N=6

Well Designation: 'OOl(;.,-=L=-..!.IS~V:..!r-c:..-_~ ---, _

Weather:

Static Water Level (ft):
Total Well Depth (ft):

Casing Diameter (in):
Casing Volume (gal)--------

Purging Method: bail Grundfos Redi-Fl02 WaTerra Pump other _

Vol. Electrical Dissolved Redox Visual
Time, Purged Temp. pH Conductivity Oxygen Potential Appearance

(Gal.) ('C) (SU) (IlS/cm) (mglL) (mv)

O<\~1- 1 ,;( ~ I, ZSl -z (,'\ 2_q +8~ 1.,.",.• ",
t)'lqt.-I ~ "{.o.c..f (..... <1:1 ~t)O ",-:ri -4' /04- "'II p(ovOv
O'lAfet 4- "2),2- .~ II ' :I~~ (i.'~ +1(3 ' ,

O'l,.1-} ~ , Z\~I t.lI >o~ Q.~'3 ~\L3 c\«v.
oQ5'f> S·5" Z\,2 l..\'t> JoT- ".3"4 +(l..4 '-,

Total Volume Removed: (gallons)---- ____ (casing volumes)

_--.J-1L.lla 100 Time Sampled:Date Sampled:

Duplicate Sample 10 _---'.~ Duplicate Dateffime _ MS/MSD collected?' N<:>'

, Laboratory Analytic~IMethods: SW8260 (VOCs-water) GJ ~' ,AM-18(MEE) ® 6~'" .VO~
, E300.1 (Nitrate+Nitrite) &1'-"'\~ " • E320.1 (Bromide),_'-..,.. _

SW9060M (Total Org. Carbon) -_'~_ SW8260 (VOCs-oil)~ ----:__

Method/Comment:,Results:

____Ol.l.&...Q'-LJ' -::::...__-N~QIoL-~~~\:).)=\~()~\)L:;:";",lL.'~C9~\<r:::_:.::_' ~) .

lit, .(li1 It..

'--__'-L~'_2._,~--':=--~/....:....L_.. __{I~_lt_Ie,....:....,-tP_'_"n....:....o_(_tD:_""__J~}
'113'" "'11'- ~

-----,--:---..;.."l-=.(g,-""""'1C-f-ll ('JGz)£ Q. i)

, Ferrous Iron:

Carbon Dioxide:'

"Manganese:

Sulfate:

,Alkalinity:

Chloride:

Other:

"Field Geochemistry:

Hydrogen Sulfide:
,-'

:.
Sampled By:

Notes:

(Wellhead Condition, Elevation Datum, Repairs. Decon, Preservatives, etc.)

,s:\es\temed\737490\04000\Gw-sampJ.xls
r::>l '
lDAOASOHS



WELL SAMPLING RECORD
PAGE 1 OF 1

737490

t'
Z

Project Number:

~"'I·-= o·g.... tY:."'" r

NSA Mid-South Site N=6

co'] 6 1...,.5"1...F

,
4J.l#-:S::....-___ Casing Diameter (in):

Casing Volume (gal)--------

Project Name:

Well Designation:

Weather:

Static Water Level (ft):
Total Well Depth (ft):

. Purging Method: bail .Grundfos Redi-Fl02 WaTerra Pump other _

Vol. Electrical· Dissolved Redox Visual
Time . Purged Temp. pH Conductivity Oxygen Potential Appearance

(Gal.) ('C) (SU) (IlS/em) (mg/L) (mv)

iiD8 \.5 fLl/ £~ 2Zi.-f O.BI ... 151 '51. cl~dtl

\ \\3 7: .:::- 70,S '=1.0."\ '"ZiLf i)t-,:q +ISS
I

,:::>

1\'2.0 3. '5"" 'it. ca 71 3~ .?34 ()( 1"5 ""S't

" Ol"'=t 4-, $'" -z;z3 ~,4S- ~~8 Olrl· +I(c~

Total Volume Removed: ____. (gallons) (casing volumes)----

1135Date Sampled: I I (&k::iJ Time Sampled:

Duplicate Sample 10 __--'- Duplicate DatelTime _ MS/MSD collected? _-'-_...,.--_

Laboratory Analytical Methods: SW8260 (VOCs~water) 2 -.JOA ,AM-18 (MEE) "2... \lo~
E300.1(Nitrate+Nitrite) \ -.00,,", 9"'1· ,E320.1 (Bromide)- _

SW9060M(Total Org. Carbon) SW8260 (VOCs-oil) --'-_.,...-_

'zas"" o. 'Z. ~ ~,.",-=L....·---'- -'--_'----'-·,···
... 6.0 . tic) c~\o('.

\40,'1- \= \40,} L tOO -4m m, Ie ~si. t.bOOt-J Q.ft ,.
4 ( )(. D" -::= 4~ \ ""'-2 J.=L--,':--,.. --'---'- ,....--__

Method/Comin·ent:

. VIO ~~'\~J •

Results:

.° ,oro

Field Geochemistry:

Hydrogen Sulfide:

Ferrous Iron:

Carbon Dioxide:

Manganese:

Sulfate:

Alkalinity:

Chloride:

Other:

.. Sampled By:

. Notes:

".(Wellhead Condition, Elevation Datum, Repairs, Decon, Preservatives, etc.) ••
s:\es\remed\737490\04000\Gw-sampl.xls . :i',



. ,

WELL SAMPLING RECORD
PAGE 1 OF 1

737490Project Number. .'NSA Mid-South Site N-6

1t~ - roW I - S
(PO i FAH~--"C....u·'n'4.'...."d"'1-~-r-,~::i',,"",I~;'8+,-,h:.:....t-,-h-u:.~4-7:eL..- _

Project Name:

Well Designation:

Weather:

408&Static Water Level (tt):

Total Well Depth (tt):

Casing Diameter (in):
Casing Volume (gal)

-~-----

Purging Method: bail 6ndfosRedi-F~ WaTerra Pump other

Vol. Electrical Dissolved Redox. Visual
". ConductivityTime Purged Temp. pH Oxygen Potential Appearance

(Gal.) ("C) (SU) . (j.lS/cm) . (mg/L) (mv)

155~ lIz. /9,=1- -=1.l/ 1C}t{ O.RL/ ---I/O 6rr:..,j

15~"1- t. 20.~ '72/ f8+ I)::::,t -143
(

t (",0 Y '2-~< '"2-(. D "7- Lz./ j'13 "2 ~6 I ~ 13~ 81,q~,

lUI' '" Iq.~ --=l,'n I it 2·0n -JZ"\

i (,1'<1 ~.s- J,l).(.. 7. 3 '3 I as. o. ~z.. -/4C) C~.,....

i '" "3 '-\ 4.0 7~1.,~ ::::, .:!>l\ 212 0.>4 -1'1-"(:) ..
I '-~ ... 4,,) 1.1...T- ~.'3 3 "Z. I () O.1.~ --I (".3 ' .

Total Volume Removed: S- (gallons) (casing volumes)'
~---

Date Sampled: 1 • ( "1'~ .Time Sampled:

Duplicate Sample ID P'?"5 -JSi>\ Duplicate Dateffime b 100 MSIMSD collected? . IVa

Laboratory Analytical Method~: SW8260 (VOCs-water).-4 ~l "6" ,AM-18 (MEE)~. 40 ..L·

..E300.1(Nitrate+Nitrite) 2- ID:>l'\.\ fC?\'1 ,E320;1 (Bromide)_-=..c..--::.... _

SW9060M (Total Org. Carbon) SW8260 (VOCs-oil) _

.... field Geochemistry: Results: .Method/Comment':

. Hydrogen Sulfide:

Ferrous Iron:

Carbon Dioxide:

.. Manganese:

Sulfate:

Alkalinity:

Chloride:

".' 'Other:

___~2=-=-J5'=.'l oro",'iC ~le:t". "

0.2, x 1<-0 U<'.~ :;; '3Z~I\.

, Sampled By: '

Notes:

. (Wellhead Condition, Elevation Datum; Repairs, Decon, Preservatives, etc.)

s:\eslremed\737490\04000\Gw-sampl.x1s ,



WEll SAMPLING RECORD
PAGE 1 OF 1

Project Name:

Well Designation:

Weather:

NSA Mid-South Site N-6 Project Number:

~S· "'",), - u
foo° d~i I S\. dr.We.. (

Purging Method:

z... ·41.b2 Casing Diameter (in):
Casing Volume (gal)--------

bail ~sRe~ WaTerra Pump' other _-.:....--..:._

Static Water Level (ft):
Total Well Depth (ft):

.
Vol.

l Electrical Dissolved Redox Visual
Time Purged Temp. pH Conductivity Oxygen Potential Appearance

(Gal:) CC) (SU) (JlS/cm) (mglL) (mv)

O~7.Q '/-z., 1..0.\ t"-.".3£\ kQ O."3~ ~ ~ID" hfllUln

o'1~":J' .'1 '1.\ .-=t (,. 3~ \41.- i').£-I , -\~ ~\ac.( .

v "1&.\"1- '-'\ 'il q c;.. '3e \ L\-z.. n:~ -25,' .,
h::J'i .... It.Y Zl. ~ ". ?> '"i 140 D.L.~ ~40.~

01:3-0 { "l,.1.5° ~.33 '3'8 o ~ ... , -40
..

.Total Volume Removed: (gallons)---- __.....;.._. (casing volumes)'

.Date Sampled:(/ (sfr1iiEF-D=-- Time Sampled: O~55'"
Duplicate Sample 10 Duplicate DatelTime __- _ MSIMSD collected? \ /ES

1

laboratory Analytical Methods: SW8260 (VOCs-water) G:. "014- ,AM-18 (MEE) 2·vGPo
E300.1 (Nitrate+Nitrite) r I o6~\ ~\1 ,E320.1 (Bromide),_...,...- _

·SW9060M (Total Org. Carbon) SW8260 (VOCs~oil) .-.:.... --'-_---:

Field Geochemistry: Results: Method/Comment:

Hydrogen Sulfide:

Ferrous Iron:

Carbon Dioxide:

Manganese:

Sulfate:

. Alkalinity:

Chloride: .

Other:

V... '1>"v{,ciJ\ . 'I '5.3 )(; -4 = l.,rz. Jb!.j !I-I-L'----__
411. ")( o."Z.;: m=2.:......:t'h-fJ?JI....:L=::.....:..... ----' .,..-

o ..'3 ""1 , L ~ 7.0.. ~T: \)•.,~"t & ~.,

-

:..

Sampled By:

. No~es:

(Wellhead Condition, Elevation Datum, RepairS, Decon, Preservatives, etc.)

s:\es\remed\737490\04000\Gw-sampl.xls

'2. I .
, \.S.3
.~

~ .1 z.,

®_ ..



Project Name:.

Well Designation:

Weather:

Static Water Level (ft):
Total Well Depth (ft):

WELL SAMPLING RECORD
PAGE 1 OF 1

NSA Mid-South Site N-6 Project Number: 737490

-:P-CS ~ "" W L 5

.....1t> ,'2 s- Casing Diameter (in): __----..,1,;:....'_' _

Casing Volume (gal)
-~------

\

Purging Method: . bail Grundfos Redi-Flo2 WaTerra Pump other _

Vol. Electrical Dissolved Redox Visual
Time .Purged Temp. pH Conductivity Oxygen Potential Appearance

(Gal.) ('C) (SU) . ..(J.1S/cml· (mg/L) (mv)

. \ -z..oS' \ l".Y . ("."', "t-Zlt n ..S\ -~S'" ~'""" oJ"

1"1...oL:O L ,\-}-.( (<?A9 '7...'-\-z,. D{~"";f- -\45
1..,,< i \~.I.\ In. 5"' '1.,,&1 Q.t.t\ -Ii)';

t 1/1...0 4 11\. 'J. t. a.:ll '1.:=1'1, () ~'-\ -l<l
11-~ . t:: 1,.1 (p.ttl' 'Z.~q ~, "\:1. -fu.

..

.. Total Volume Removed:· (gallons)---- (casing volumes)
---~

",

• Date Sampled: ~·TimeSampled: \ 1.-~
Duplicate Sample 10 Duplicate DatelTime _ MS/MSD collected? _--,N~__

Laboratory Analytical Methods: SW8260 (VdCs~water)_--,L,=- ·" AM-18 (MEE) ..__~.~_._. _

E300.1 (Nitrate+Nitrite) t, E320.1 {Bromide) ' _

SW9060M (Total Org. Carbon) --...L.----- SW8260 (VOCs-oil) ~_._.__..__-,-

... Field Geochemistry:.

Hydrogen Sulfide:

Ferrous Iron:....

.. Cai1:?cln Dioxide:

: Manganese:·

. Sulfate:·

. Alkalinity:·

..Chloride:.

. Other:

.Result5: .

£o.ze}
o.e;., ift~ It,.

o r>ol) I,

Method/Comment: ." ... . #
I· d. .. ~~/. :/:~Lsl<! 1,1..,. "... =tiMh~ ~ -~, 5 C;P<JI..

. ...

Sampled By:

Notes:

(Wellhead Condition, Elevation Datum, Repairs, Decon, Preservatives, etc.) .

.s:\es\renied\737490\04000\Gw-sampl.x1s



. WELL SAMPLING RECORD
PAGE 1 OF 1

Project Name:

Well Designation:

Weather:

NSA Mid-South Site N=6

PEs-· \""'V08"1...~ ,

Project Number:

z"Casing Diameter (in):
Casing Volume (gal)----,--,----

Static Water Level (ft): ,--AI \5 L .
Total Well Depth (ft):

Purging Method: bail~2 WaTerra Pump other _...:...-_-

Vol. Electrical Dissolved Redox Visual
Time Purged Temp. pH Conductivity Oxygen Potential Appearance

(Gal.) t'C) (SU) (J.lS/crn) (mglL) (mv)

; '3 2-z.. z. 1"\.0 . ......0 231. 0:12 "- t 5l C?:(o un J... I
\ 3~":f 2.{' \i? (.,.~3 23'-l D.3:> + bCf

I

\ 1>31- 1-':)., , &-..t(, 7.7- (, o.:H -4- 4-'1
I ':1,U "3 1~.-=t t;. at 2- Z:l.$ 6.3'1 +-41.

"

y.

Total Volume Removed: (gallons)---- (casing volumes)----

\ \\ \ol oQDate Sampled:

~Duplicate Sample 10 Duplicate DatelTime _ MSIMSD collected? f\b

Laboratory Analytical Methods: ~W8260 (VOCs-water)L vv" ,AM-18 (MEE) 2 G.tl.vo~

E300.1 (Nitrate+Nitrite) 1 -' 1"'-t> .....1 p'-'t , E320.1 (Bromide) r - St>o...,' e.y .
"SW9060M (Total Org. Carbon) ,- \QOML pp\¥ SW8260 (VOCs-oil) _

Field Geochemistry: Results: , Method/Comment:

Hydrogen Sulfide:

Ferrous Iron:

.Carbon Dioxide:

Manganese:

Sulfate:'

.. Alkalinity:

, Chloride:

..Other.

O. (;'L i'A11L, L,#\= G!'!\..." ro\b'j -tWbi.~ &'N~\.i {B\o.,\< ..
-:Z5~',e 0,,:>,- -:o61''Z4h_ -

SampledBy: .J~; Lt\L

Notes:

(Wellhead Condition; Elevation Datum-, Repairs, Decon, Preservatives, etc.) '. '.

.s:\eslremed\737490\04000\Gw-sampl.xls



WELL SAMPLING RECORD
PAGE 1 OF 1

Project Name:

Well Designation:

Weather:

NSA Mid-South Site N-6

--pt S ,- mw35>
Project Number.

Static Water Level (ft):
Total Well Depth (ft):

Casing Diameter (in):
_______Casing Volume (gal)

Purging Method: bail Grundfos Redi-Fl02 WaTerra Pump other -'-'C-'-,---,--_

Vol. Electrical Dissolved Redox Visual
Time Purged Temp, pH Conductivity OxYgen Potential Appearance

(Gal.) <"C) (SU) (JlS/cm) (mglL), (mv)

S-L{ ~ , l '5. ~ "::1.0~ ,q,&, ?. ,:",f." -(.;1) {..~a-

~ ~ --z.. Is-. It YJ.o 7 . ?,'tc ,. q L. - ql.\ ,.

r~ l"-l."" (g. q't 2L(5" ' I. ";)=J: --:j-4 \'
(}t 3-

,(;,<, !f It .z.: ' ~. Clf '2.~' o. lilt -qt at

1~'2.-~ r 70.4 L.. ""1 '3t1~ O.~t" - ttt. 1\
\u~c) ~ '2\·3 ' ~ QD ~cro o,~ -I !A \\

y

Total Volume Removed: (gallons)---- (casing volumes)' ,----

Duplicate Sample 10 ' Duplicate DatelTime _

Date Sampled: 'n/,tJloo
, I

MSIMSD collected?_' _

LaboratorY Analytical Methods: SW8260 (VOCs-water) Z- tlc> m\ \100 , AM-18 (MEE) , 2-C. L\() ~I 6"h~.

E300.1 (Nitrate+Nitrite) \ - \00 m\ l"?\'t . E320.1 (Bromide) \- 500 .... \ r\x '
SW9060M (Total Org.Carbon) \ - \00 (\'\\~ SW8260 (VOCs-oil) ~__

Field Geochemistry: Results: Method/Comment:

Hydrogen Sulfide:'

, Ferrous Iron:

Carbon Dioxide: '

.Manganese:

Suifate:

,Alkalinity:

Chloride:'

Other:

Sampled By:

Notes:

(Wellhead Condition, Elevation Datum, Repairs, Decon, Preservatives, etc.)

's:\es\remed\737490\04000\Gw-sampl.xls



WELL SAMPLING RECORD·
PAGE 1 OF 1

Project Name: ;

Well Designation:

. Weather:

NSA Mid-South Site N=6

rye; - 1't'\\A13D

Project Number: 737490

Static Water Level (tt):
Total Well Depth (tt):

~ ~W,ici c..i)eA (. ~MlV}\.S
41. 4" CasinrJ Diameter (in): _

________Casing Volume (gal)

Purging Method: bail Grundfos Redi-Flo2 WaTerra Pump other _

Vol. Electrical Dissolved Redox Visual
Time Purged· Temp. pH Conductivity Oxygen Potential Appearance

(Gal.) ('C) (SU) (IlS/cm) (mg/L) (mv)

\~\e , -1 p.:> <.> .'lrt- 1 Bod i ,4~·. l.s s", obr'b l.lDf\ •

\1~'3 ez.. 'b'l t-,;:J4 \ 8f,p {~.Irt- Fri,z.
Vllf:} "7-4r ifo1lZ ~,b' ~ 1.L.lL.. ,c>'l

. 1-=t"3~ 3 i~.L I. (8'" 7_0~ I. '32 17-
1"::74"2-

""
l b,t.} 'f:,~ldf 2£n 1.49 wi

,

)

Total Volume Removed:

Date Sampled:~Ti~e Sampled: 11150
Duplicate Sample 10 < . Duplicate DatelTime _

(casing volumes)----

MS/MSD collected? .N7:> ,

Laboratory Analytical Methods: SW8260 (VOCs-water)·

E300.1 (Nitrate+Nitrite) \c tcCM\...J\b\\)E320.1 (Bromide)

SW9060M (Total Org. Carbon) \ -\00""\ p:A~

.2 '\IO~ ,AM-18 (MEE)

I ~SID M\ frl-'f
SW8260 (VOCs-oil) --,-- _

Field Geochemistry: Results: MethodiComment:

Hydrogen Sulfide:

. . Ferrous Iron:

. Carbon Dioxide: ...

Manganese:

. Sulfate:

.Alkalinity:

Chloride: .

.Other:

Sampled By:

Notes:

9$6' 6@'\-(1~$bu«xuCOUx'l&mf4SL +Uf~d
'0+3 rYoe:-y .. 4.- ,,,~r-k~-e..u. ~~ 4-\-,b,'d ~~r •

~2C Qlil.. z 81.d ~~L . zO-Lrofl't-~'L ·teJt-'~
q" O~9 miL .~~ ~.Crlt·~JtilPi ..

000 56"'fl·L ..... '..:St-a"-\- ~r")\dl-\'t __.. _

_J(D )( I.:=: (jD 'rilL lro~()\jJ0+;>t-,

.:~ ~ \;) ~..c..L,,--~ ---,- ~

. ) .

.... /
(Wellhead Condition, Elevation Datum, Repairs, Decon, PreserVatives, etc.)

s:\es\remed\737490\04000\Gw-sampl.x1s



WELL SAMPLING RECORD
PAGE 1 OF 1

Project Name:

Well Designation:

Weather:

NSA Mid-South Site N=6

~fS- MWq2

Project Number:

Static Water Level (ft):
Total Well Depth (ft):

Casing Diameter (in):
_______Casing Volume (gal)

I'
Z.

Purging Method: bail Grundfos Redi-Flo2 WaTerra Pump other _

Visual
Appearance

Redox
Potential

(mv)

V,. 31
041
n.4L

n.=1:l
O.z..~

Dissolved
Oxygen

(mglL)

t.... 'to254

Electrical
pH Conductivity

(SU) (IlS/cm)

L.3=i- 21"G
-:: So (,

. cR.L,1 Z20

~.4s 2.Z~

(P.3Q 2=11.:1

Temp.
("C)

)~. t.t
J--;;J I,

if(. I

Vol.
Purged

(Gal.)

,

'-':' ,. ':

'P1~~

Time

,(,~

l:l:o 3
'~b~

Total Volume Removed: ____(gallons) ____ (casing volumes)

MSIMSD collected? __""_0_'__
\-=t~ODate Sampled: ---:.1_l.....l---,q:-:l,-o_o_'·_"_ Time Sampled:

.-
Duplicate Sam'ple 10 Duplicate DatelTime __-'--__

Laboratory Analytical Methods: . SW8260 (VOCs-water) -2 .. Yo"",, 'lOA, AM-18' (MEE) 2 .. '-lOm\yof\ .

E300.1(Nitrate+Nitrite) '-lOOM' fY!~ ,E320.1 (Bromide) ,- -sea 1\-\\ po'y
SW9060M (Total O~g. Carbon) \ ~ 'CO m\ ryo''1' SW8260 (VOCs-oil) _:__~ ..:..

Field Geochemistry:

Hydrogen Sulfide:

Ferrous Iron:

Carbon Dioxide: '

Manganese:

. Sulfate:,

. Alkalinity:

.Chloride:

Other:

Results: Method/Comment:

SampledBy:"~:L'13Ld)ood

Notes: "4iA:D ?robCOi'1l) wI ~c-t"rrM"tG~dt'~frl:>tri~
:t1e 1\'Mp,

s:\es\remed\737490\04000IGw-sampl.xls

(Wellhead Condition. Elevation Datum, Repairs, Decon, PreserVatives, etc.)

(

51'~
k'Z.:.--"II Lf.O



WELL SAMPLING RECORD
PAGE 1 OF 1

Project Name:

-Well Designation: .

Weather:

NSA Mid-South Site N-6

'PE ~ ~ row CfJ2
Project Number: 737490

-Static Water Level (ft):
Total Well Depth (ft):

Purging Method: . bail WaTerra Pump other _

Vol. Electrical Dissolved Redox Visual
Time Purged Temp. pH Conductivity Oxygen Potential Appearance

(Gal.) l'C) (SU) (IlS/cm) (nigIL) (mv)

Ina I ":J '-\ I" Ia I 2o~ 1'1."1.":1 .,. 2-l..t.. - It.. bt...Jt\
10\9 --z... - ; Ia. '\ /;,,41- "201· ih4l> -+ zot- .(

. ltJ'2-z;'" 7..s' IS-lob ~.'-I3 l<t" . b.(".\ ·... 110

\03'0 ~ \~\~ G.~ir \~K 0.'3 .t. \"\8
to !:J. r~ ·H.·-" &.l.I~ lq~ o,5lf -tJ.\n.

InLl"2,. 10''\ w.... , "'7_~L.< nl~· +~o

-." <.1 ,- Q\ _-:i ,. ~_-, "'"1'-"- , J I . '- '-....

Total Volume Removed: (gallons)---- (casing volumes)----

Date sampled:· \ ,I,b foc Time Sampled: _--->lc.::0-:'S:....;S'=-- _. f ., .
Duplicate Sample 10 2£5:O?3/11H:CCDuplicate DatelTime. () 800 MS/MSD collected? ~ .

Laboratory Analytical Methods: - SW826Q (VOCs"water) 4 \lOQ • AM-18(MEE)-:..A...."....-=.\}:o.:.o.=....f\:..-__

E300.1 (Nitrate+Nitrite) l. -100 .....1 ~1·. E320.1 (Bromide) 'L - 5oo,...l ?1-t -
SW9060M (Total Org. Carbon) 7- - loD MI fd.'f· . SW8260 (VO~s-oil)_~. _

Method/Comment:Results:

1(!)tl~\· ~ \O··~h'f'·b~cl Sc,;"'l>\t .- "K) et::b0~_· _
co. sec rw,l=L..;,... --:_-'--__~ _

. 35"1- 1(' O.-z. - '~l, 4 :'IlL -zo -IOO~t--'--.-_

'. ·b. b ~I"'" '-.'O\\'+-. "to\.L\ color.

Sampled By:

Field Geochemistry:

Hydrogen Sulfide:

Ferrous Iron:

_Carbon Dioxide: .

Manganese:

-Sulfate:­

Alkalinity:

Chloride:

Other:

)

Notes: .

(Wellhead Condition, Elevation Datum, Repairs, Decon, Preservatives, etc.)

s:\es\remed\737490\04000lGw-sampl.xls



WELL SAMPLING RECORD
PAGE 1 OF 1

\

Project Name: NSA Mid-South Site N-6 Project Number:

Well Designation: ~5- &;:~S?

Weather: '15'"'" w : ""ci} I C \0'-'6'1 •

Static Water Level (ft):'4o ·5S" 40'j 'flfCJB Casing Diameter (in):
Total Well Depth (ft): Casing Volume (gal)

Purging Method: . bail Grundfos Redi-Flo2 . WaTerra Pump other _

Vol. 'Electrical Dissolved Redox Visual
Time Purged Temp.. pH Conductivity Oxygen Potential Appearance

(Gal.) ('C) (SU) (~S/cm) (mg/L) (mv)

104S' I 1-=1. q ,,,q~ ·~=10· l.. C-f ~ • \I'} ~ e.INd
ID::;O 1-:5" \C\I'S r.>.~ 33Z 0/11 -130 . S'I. cio "'!"
,\oSS" -;.S' 20·8 ~."8 ?,iP7I D.33 ~ 1'4<) (:lEG'

1100 ·A.o·. "2.0, z.. (,.<..& 3(q(4, O.3tl -"0 ,.

Totalyolume Removed: ____(gallons) ____(casing volumes)

Date Sampled:~ Time Sampled: \ I : 0 ~

Duplicate Sample 10 Duplicate DatefTime _ MS/MSD collected? __-_---'-_

Laboratory Analytical Methods: SW8260 (VOCs-water) 2 "0'- ,AM-18 (MEE) :z. b,A, \JbA •

. E300.1 (Nitrate+Nitrite) l-IOOl\t1 ~\'f, E320.1 (Bromide) \ _ 500/1'\\ '('O\y
SW9060M (Total Org. Carbon). \- \00",1 'F'¥ SW8260 (VOCs-oil) ----'-~ _

Field Geochemistry: Results: . Method/Comment:

)(1.0 == 2.03

o

14' ~ I.\) ;

301(

0,01.. Hydrogen Sulfide:

Ferrous Iron:

Carbon Dioxide:

Manganese:

Sulfate:

. Alkalinity:

Chloride:

Other:

. . Sampled By:

..•..-~.... .

. .

Notes:

(Wellhead Condition, Elevation Datum, RepairS, Decon, Preservatives, etc.)

s:\eslremed\737490104000IGw-sampl.xls



WEll SAMPlING'RECORD
, PAGE 1 OF 1

· ......--:- ...

1
/

Project Name:

Well Designation:

Weather:

,NSA Mid-South Site N-6

'?£'S-tv\W,5"t>

Project Number: 737490

Static Water Level (ft):
Total Well Depth (ft):

'l.\ () ."79 Casing Diameter (in):
__'L._' Casing Volume (gal)

Purging Method: bai~dfos~ WaTerra Pump other _

Vol. Electrical Dissolved Redox Visual
Time Purged Temp, ' , pH Conductivity Oxygen Potential Appearance

(Gal.) . ('C) (SU) (~S/cm) , (mg/L) (mv)

l~z...o I .::J..Cl -1.3r U7 ' l>..:JD -r(,' CIPA.A

lZ.2~ ·Z.} \"'.'1 t..:=l-(. Zc..~ O.SC +7-=t ' .
1'2'\~ c-' 10 I IA.~ 214 b. ~"1- +12~ .'-'

il.'-tS ~ 201"1- '- -;(, z8'-I, O.1.'t. -+erL(
"

12<;Z 8 20." 1_ J. 1/ 2.'r1 D. , ., t-tl/ t.b.~

Total Volume Removed: CJ (gallons) , ____ (casing volumes)

, Date Sampled: \1/ ItI~ Time Sampled: ,"3 00

Duplicate Sample ID "fEs--prl/no,\Ot!) Duplicate DatefTime °100 , MS/MSD collected? _.!.:~;...::o:.....-__

laboratory Analytical Methods:, SW8260 (VOCs-water) 2. vOPr ' ,AM-18 (MEE)

E300"1 (Nitrate+Nitrite) I~ ,00 ..1 roy " :E320:1 (Bromide) 2 -roo ""'"My ,' ,
SW9060M (Total Org. Carbon) ;z. - ,{OO"'"'f>'>lj SW8260 (\IOCs-oil) '-' '_' _

'S1'" ; I ~c;'~ h.. ,100 - &400 re."'t~-t6\-'~ , .1, f.,C() N (b.<-\.

\5\ ,,0,\ -= \ r:,;. \1 f7j' L. \O-~O C'"G"'1<'~ o.H~N Lo:t't'

(Wellhead Condition, Elevation Datum, Repairs, Decan, Preservatives, etc.)

')

Field Geochemistry:

, , Hydrogen Sulfide:

, Ferrous Iron:

,Carbon Dioxide:

Manganese:

Sulfate:

Alkalinity:

Chloride:

Other:

Sampled By:

Notes:

• Results: Method/Comment: '

, , I

s:\es\reme¢.737490\04000\Gw-sampl.xls



WELL SAMPLING RECORD
PAGE 1 OF 1

'..,

Project Name:

Well Designation:

Weather:

NSA Mid-South Site N-6

1>ES - /)\11J" S

Project Number:

Purging Method: bail other _

Casing Diameter (in):
Casing Volume (gal)--------

~Red~ WaTerraPump

Static Water Level (ft): YO. :J 2
Total Well Depth (ft):

Vol. Electrical Dissolved Redox Visual
Time Purged . Temp. pH Conductivity Oxygen Potential Appearance

. (Gal.) . (0G) (SU} . . (IlS/cm) (mg/L) (mv)

14.-:l.<' OA~ \-=1.CD 1".::1"'1 20'" n."::) -+ 1CJ'>l" ·v. H. b.u....

VI 40 1.S 1'1''-1 ".26 ZZO O,y3 ... ~~ .

i44R 3.~ 1.th~ ,.:?1 z30 o.'t'\ ~~8

,Ll·S3 i.j~) Ill,3 6,1,'" '''2..:3 <:> O. zt3 -{ 8=1 s 1 c&,~"Y

lt56 5\-S- \'1.8 G·t.~ '2..3(,.- D. '3"2 4,2

.Total Volume Removed: (gallons)---- (casing volumes)----

Date Sampled:' IILi/o D '. Time Sampled: J~\ 0

Duplicate Sample 10 f>E'S-1>'P2 (PO'tDO Duplicate DatelTime AI' II/'/tfJ@I'lPOMS/MSDcollected? --o;N","-' _

Laboratory Analytical Methods: SW8260 (VOCs-water) .4 vo.A . AM-18 (MEE)' 4 -c,.~. \loA
.E300.1 (Nitrate+Nitrite) .'7. - too 1"1 yoolj • E320.1(Bromide) 1. - SbO ",fry
SW9060M (Total Org. Carbon) Z. - loa.- \-roh.(. SW8260 (VOCs-oil) _

Field Geochemistry:

Hydrogen Sulfide: .

Ferrous Iron:

CarbonDioxide:

. Manganese:

Sulfate: .

Alkalinity:

Chloride:

Other:

. Results:

Q,,3

','"i'l-
$"IU Y O,l -::

D~

o

(01. )( 0 .\ ,..:

Method/Comment:

V SIf .. d is do ItO ttl) tlb / .cJ ou.aI~ so(p.Hen-....} .

. ..' If. Q\4.n~ (p'dp.iSb)
II -(;2-' . ..'. . j.tJ- 1m elL. 'fe.s\- ~

Sampled By:

. Notes:
.' ~ ..
. ...:...

(Wellhead Condition. Elevation Datum, Repairs, Decon. Preservatives, etc.)

s:\es\remed\737490\04000\Gw-sampl.xls



WELL SAMPLING RECORD
PAGE 1 OF 1

Project Name:

, Well Designation:

Weather:

,NSA Mid-South Site N-6

'PES - W\ W In 12

Project Number: 737490

Purging Method: bail other _

,Casing Diameter (in):
Casing Volume (gal)-...,-------

€ffidfos~~ WaTerra Pump

StaticWater Level (ft): ,4 I. 1.,3
Total Well Depth (ft):

Vol. Electrical Dissolved Redox Visual
Time Purged Temp. pH ' Conductivity Oxygen' Potential Appearance

(Gal.) COG) (SU) (IlS/em) , (mglL) (mv)

ISlt5"" i Fl.'3 "1,c /72 L~, f+ <j(-=t- ~1,Ci.o..Ay/6t6

"'"'-752- \ , "'S" \~,LJ ,1.~.5:} \(P <0 l,"iIo ... RR.'5
l5"S-:r "7. I£.,.3 LL,~~ t71e> I, z.q , +C}O.,-/
160'"3 -', <' iI", I It·83 j"::l!> ld~~ , f-Gq .~

ll$U& ~ ~o.5" ' (o.~3 '''Itt ',5":1- +Llll. '-\
l"-l3 '3.5""" -tl. If:" 6 . '3::J. Zt4 1.158 -+ "2,5 c...\.~~~~

..

"\
)

Total Volume Removed:, (gallons)

Date Sampled: ,~TimeSampled: , l, \5

__---'_(casing volumes),

Duplicate Sample 10 ----'- Duplicate DatefTime _ MS/MSD collected?\lO

, SW8260 (VOCs-oil) -"--

LaboratorY Analytical Methods:, SW8260 (VOCs~water) • AM-18 (MEE)_,_:..- _

'E300.1 (Nitrate+Nitrite) _-'-- • E320.,1 (Bromide),_-,-_---'-__

,'SW9060M (Total Org. Carbon) __-'--__----,._

Field Geochemistry: :
.. '.:

, Results: ' , Method/Comment:

, Hydrogen Sulfide: '

Ferrous Iron:

Carbon Diox'ide:

Manganese:

Sulfate:,

, Alkalinity:

Chloride: ,

0,0

Other: '

Sampled By:

Notes:

(Wellhead Condition. Elevation Datum, Repairs,Decon, Preservatives, etc.)

s:les\remed\737490104000\Gw-sampf.xls,.



WEll SAMPLING RECORD
PAGE t OF t

Project Name:

Well Designation:

Weather:

NSA Mid-South Site N-6 Project Number: ~..

7E5- MW =lS

Purging Method:

Static Water Level (ft):
Total Well Depth (ft):

Casing Diameter (in):
Casing Volume (gal)--------

bail ~dfo'~Redi-F5 WaTerra Pump other _

Vol. Electrical Dissolved Redox Visual
nme Purged Temp. pH Conductivity Oxygen Potential Appearance

(Gal.) ("C) (SU) (~S/cm) (mg/L) (mv)

I'fl ?-1 - l~.3. £. If'j ~ID n" -~6 l+ 10 l'tlLJ "
,~

ri+~ \ 11L'2- (",,"-4. I{,\, Q.{"\ . ~II()
O)-SL 3 ~IU_ r,,~+ . ~B ().25 -HI.

In:K""1- q Zl.~ / +(" '-tq~ il.?L ...... I ~r-. 0# choA - cleo--
nl"O"L .,- '71.'::1" "'i .?-l- t.l1-~ o.z;'"Z. - i"3e- ,. oj II

,

MS/MSD collected? _.....;t'oJ,--,(;)=-<-_

(casing volumes)----

Time Sampled:

____(gallons) .

Date Sampled: i' \ ,,\()S;>
Duplicate Sample 10 _. Duplicate DatefTime _

Total Volume Removed:

••
laboratory Analytical Methods: SW8260 (VOCs-water)

·E300.1 (Nitrate+Nitrite) 1 cal VII' f!'l'11,E32o.1 (Bromide)

SW9060M (Total Org. Carbon) I loO""'F',/

2VM . ,AM-18 (MEE)2·b~_"01'\

\ 5OO~1 f"'?\Y
SW8260 (VOCs-oil) ._--=="--__--'-__

Field Geochemistry: Results: Method/Comment:

Hydrogen Sulfide:

Ferrous Iron:

Carbon Dioxide:

Manganese:

SiJlfate:

·Alkalinity:

: Chloride:

· Other:

. • -z.l )t L.O =z tf z..

· Sampled By:

Notes:

(Wellhead Condition, Elevation Datum, Repairs, Decon, Preservatives, etc.)

s:\es\remed\737490\04000\Gw-sampl.xfs



WElLSAMPLING RECORD
PAGE 1 OF 1

Project Name:

Well Designation:

Weather:

NSA Mid-South Site N-6

ygS-M W 3-l:?
Project Number. 737490

Purging Method:

Static Water Level (ft):
Total Well Depth (ft):

't.-tc: +0 . Casing Diameter (in):
Casing Volume (gal)

-------:==---.::~

baiGdfosRe~ WaTerra Pump
. '. '':. ,;~~.:.,

other _

Vol. Electrical Dissolved Redox Visual
Time Purged· Temp. . pH Conductivity Oxygen ,Potential, Appearance

(Gal.) ('C) .. (SU) (IlS/crn) (mg/L) (mv)

OB5~ '\/7- laS .~.'ig Z~$' O.~4 - 91. do..dy

(Yj"4) ~ ~L'2.. fo. -=fO ."4~ O.~ '" ~ ::'.2.
~.

0'1·14 ~ 21d~ , to "12- 25"1 r..:;;l8 JUS ~\<o/

Total Volume Removed: (gallons)---- (casing volumes)----

Date Sampled: _~f..:.Jllw94-/..::.OO-=--__ Time Sampled:

Duplicate SamplelD Duplicate DatelTime _ MSIMSD collected? '-.--,-tJ.=.;O=-'__

laboratory Analytical Methods~, ' SW8260 (VOCs"water)

. E300.1 (Nitrate+Nitrite) \ Jl)<)~ ~ . : E320;1 (Bromide)

SW9060M (fotal 9rg. Carbon) \ ~ClO",' 't'd'f

1- ~",AM"18 (MEE)

'-5'00 ,l'4f pol' (
SW8260 (VOCs-oil) -"-_- ---,_

Method/Comment:'

ilocbu;(;D!> ce«:,r. '..
. .

set,1'.7 L~f= 15"&t.~:~

1) 1,0

Results:

, t 5'\ lC \' ='S' ,.,\L" 'OO~l«Drl~fft. llf.N>N rJtj I (1)01':: '<eOtlJ1L)
'291- 'l 0 " ~ ilt,2.!'7(L . \ c -40..,1L-test ~ G~)¥> = -'

,Field Geochemistry:,

Hydrogen 'Sulfide:

Ferrous Iron:

Carbon Dioxide: '.

Manganese:

,Sulfate:

Alkalinity: .

.Chloride:

Other:

. Sampled By:

Notes:

...;.'

(Wellhead Condition, Elevation Datum, Repairs, Decon, Preservatives, etc.)

. s:\es\remed\737490104000\Gw-sampl.xfs



WELL SAMPLING RECORD
PAGE 1 OF 1

" Project Name:

Well Designation: ,

Weather:

NSA Mid-South Site N-6 '

as -M'!J8S
Project Number:

Static Water Level (ft):
Total Well Depth (ft):

Casing Diameter (in):
CasingVolume (gal)

----~---

Purging Method: bail Grundfos Redi-Flo2 WaTerra Pump other _

Vol. Electrical Dissolved Redox Visual
Time Purged Temp. pH- Conductivity Oxygen Potential Appearance

(Gal.) ("C) (SU) (j.lS/cm) , .' (mglL) (mv)

ty2B , lQ,g ~.:=J(.. 3=1-4' 0.33 -~~ C\Oud'l.
t42>'\ 2.'S"" -zL~ !O :"T-":J ' cHI, o l.~ -~, 3~c~"
14.~er ,.5' 2 1, ""3 G..~ LotoS O,"3~ -~ ..( ~~~

'4.u< Y. 21.':' ,.~q I.H1- () ~<'" - <10 Gl..br '

,

Total Volume Removed: (gallons)
--'----

(casing volumes)----

Dat~ Sampled:~ Time Sampled: 14SD

Duplicate Sample 10 --- Duplicate DatelTime , MS/~SDcoliected?~ "

'laboratory Analytical Methods: ' SW8260 (VOCs-water) ro \loA ,AM-18 (MEE) Z '\J~

E300.1(Nitra'te+Nitrite) \ ~ \00 (0-1\ '?# ~ E32,0.1 (Bromide)1-J5oY\'\/ po\y , .
,SW9060M (Total Org. Carbon) l - 100 Mf V' k( ,SW8260 (VbCscOII) _'__~ _

, ,,(, " ,

. Field Geoche':'lisfry: ' Results: Method/Comment: '

" , Hydrogen Sulfide:

Ferrous Iron:

< Carbon Dioxide: , '

Manganese:

" Sulfate:

. Alkalinity:

.Chloride:

Other:

, Sampled By:

, Notes:

D.bL,·

0.7;

(Wellhead Condition, Elevation Datum, Repairs, Decon, Preservatives, etc.)

s:\es\remed\737490\04000\Gw-sampl.xls .'.:.



WELL SAMPLING RECORD
PAGE 1 OF 1

Project Name:

Well Designation:

Weather:

NSA Mid-South Site N-6

1?e'5-MWBD '.
Project Number: 737490' '

Purging Method: bail

Static Water Level (ft): LtD .e:,S Casing Diameter (in):
Total Well Depth (ft): CasingVolume (gal)

~fOS~2. WaTerra Pump other " _

y

Vol. Electrical Dissolved Redox Visual
Time Purged Temp., pH Conductivity , Oxygen., Potential Appearance

(Gal.) ('C) (SU) (j.1S/cm) (mglL) (mv)

t~OO "/2- t,."S" l. 'Td-' 3b~ \ ,Z.l ,~ sz.. I ~I. d lk.L\
llof:)"S 2. ~C} b.as- -;l::lt Ite --=J, ~S~

I\QLO ,.';- '2h·-:J . c..-=1{j . "38T.J' 0,- '1::>, -Sl«r
1r., f"S"' 4,> zv~ <R."1-O . "'JRA O."l( -415
f.t,,'2.0 t4 '-'21...ct· . (, .ID,.," ' ~~5"" l'>t c.~ ." ~'iif

Date Sampled:,~ Time Sampled: \4>"20

Duplicate Sample 10 ;--- DupliCate DatelTime ''-- _

. i

Total Volume Removed: (gallonsf-'----
____(casing volumes)

MS/MSD collected? ~N..><.().>G----'-,-_ •
, .

Laboratory Analytical Methods: SW8260(VOCs-water) '- \1~ ' • AM-18 (MEE) Z~\lO~

E300.1(Nitrate+Nitrite) \""--I£:Q!"\ ~\l-' E320.1 (Bromide) \ - 5(;l>:5h\~\T
SW9060M (Total Org. Carbon) l- \06 ""I PO"', '.' SW8260 (VOCs-oil) _. _

. Field .Geochemistry:

Hydrogen Sulfide:

Ferrous Iron:

Cci'rbon Dioxide:

Manganese: '

Sulfate: •

Alkalinity: .'

Chloride:

Other:

. Sampled By:

Notes:

s:\eslremed\737490\04000\Gw-sampl.xls



WELL SAMPLING RECORD
PAGE 1 OF 1

•
Project Name:

Well Designation: .

Weather:

. NSA Mid-South Site N-6 .

J>E) - i N3"\ $

Project Number: 737490

StaticWater Level (ft):
. Total Well Depth (ft):

z ..

. Purging Method: bail Grundfos Redi-Flo2 WaTerra Pump other _

Time
Vol.

Purged·
(Gal.)

Temp..
("C)

pH ..

(SU)

Electrical
Conductivity

(~S/cm)

Dissolved
Oxygen

(mg/L)

Redox Visual
Potential Appearance

(mv)

Total Volume Removed: .

,~, Ul0\.. l~ \.... '....J
~A~I\C"'. IJ "

)
/

/
/

/.

/

/

v
/

I

/
/

/
i

I

/
J /.

/ /
I

i/

(gallons)

J
/

/

/
/

/

\'tv J

l

/

v

I

/

/
/

/

Date Sampled: ._. Time Sampled:. _

Duplicate SamplelD ----- Duplicate DatelTime - MS/MSD collected? __-__~

. . .

Laboratory Analytical Methods: . SW8260 (VOCs-water) ------ ., AM-18 (MEE) _..~_- . _

E300.1 (Nitrate+Nitrite) _-,-~_---,-_, E320.1 (Bromide)_'-- ~

.. SW9060M (Total Org. Carbon) ._______ . SW8260 (VOCs-oil) -,-:_'---'- _

Field Geochemistry:· ResultS: Method/Comment: .

Hydrogen Sulfide:

Ferrous Iron:

.Carbon Dioxide: .

-. Manganese:

Sulfate: .

. .Alkalinity: ..

Chloride:

Other:

Sampled By:

Notes: .'O~, ··i@ .?>l\?oq1hJew TDe. N6\ts.)~~ .~~ .W~I\ '.
oil . levc.l 0\e,\qr-ed..A.( O'iS -;i;;,\-~ffC4. .rpcobc ,

(Wellhead Condition, Elevation Datum, Repairs, Decon, Preservatives, etc.)

s:\es\remed\737490\04000IGw-sampl.x1s



WELL SAMPLING RECORD'
. PAGE 1 OF 1

Project Name:

Well Designation:

Weather:

NSA Mid-South Site N-6 Project Number:

W p£S - ''''.I\D
737490

Static Water Level (ft):
Total Well Depth (ft):

2 ".

Purging Method: bail' Grundfos Redi-Flo2 WaTerra Pump other _

Vol. Electrical Dissolved Redox Visual
Time Purged Temp. pH Conductivity Oxygen Potential Appearance

(Gal.) . ('C) (SU) (IlS/cm) (mglL) (mv) , .

/ I /I

/ / / I
/ / / 1/' f

/ t I AI L .' /1"0..

/ .Nt) , IV,·~ft~UI ...L; L.) / /
./ c / //"'>

/j /} ! / /
/ / / / /

/ / I / ./
/ / / V

Total Volume Removed: (gallons)
--'-,---

(casing volumes)
--'---

MSIMSD collected? _

.....
______-_.Time Sampled: . _Date Sampled:

Duplicate Sample 10 -,- Duplicate DateITime .:...--====-

SW8260 (VOCs-oil) ...;...... --'-__

Laboratory Analytical Methods:' SW8260 (VOCs-water) . AM-18 (MEE)_- -'-

E300.1 (Nitrate+Nitrite) ..;......• E320.1 (Bromide) _

SW9060M (Total Org. Carbon) -

Field Geochemistry:

.Hydrogen Sulfide:·

Ferrous Iron: .

Carbon Dioxide:

Manganese:

Sulfate:

Alkalinity: .

Chloride:

. Other:

'.' Results: . Method/Comment:

Sampled By:

Notes:

(Wellhead Condition. ElevationDatum, Repairs, Decon. Preservatives. etc.)

s:\eslremed\737490\04000\Gw-sampl.ids



Project Name:

Well Designation:

Weather:

Static Water Level (ft):
. Total Well Depth (ft):

. Purging Method:

WEll SAMPLING RECORD
PAGE 1 OF 1

737490

2'"

bail Grundfos Redi-Flo2 ~aT;rra~ . other _

,
Vol. Electrical Dissolved Redox Visual

Time Purged Temp. pH Conductivity Oxygen Potential Appearance

lGal.) ('C) . (SU) (IlS/cm) (mg/L) (mv)

/7 / ... /
F /

_/.- / / j ./ ,

/ ( / /
/ / ., , A. .....:. f\ A_ -Ar-> ........ ........c-f.". / /.

/ NU , I~\t :.IT~ VI t4-J I /
/ J / / J

/ / / / / /
/ / / / / /

1/ j I / /
./

Total Volume Removed:

Date Sampled:

6 (gallons)

PPt/co $ . Time SafJ1pled:

.0 (casing volumes)

Duplicate Sample 10 '__ Duplicate DatelTime~ _ MSIMSD collected? -..:::=.-___

laboratory Analytical Methods: ' ' SW8260 (VOCs-water), ' ,AM-18 (MEE) --.

E300.1 (Nitrate+Nitrite) -'--__~__ , .E320.1 (Bromide) ~. ". . ....11". {\ I A '

SW9060M (Total Org. Carbon) .-.-, , " SW8260(VOCs-oil)~,
. ,

Field Geochemistry:

Hydrogen Sulfide:

Ferrous Iron:

, Carbon Dioxide: .

Manganese:

. Sulfate:

Alkalinity:

Chloride:

Other:' '

Results: ' MethodiComment:

Sampled By: ~L.:.'_~=..;..;Id=-;~I""'~""'"~. -..,.--.,.... _

Notes: 0,'··' @.," ~'. b?\ow-r~O.C·····,MeAAur~d ,uJl O::gS :Dtt~£u. .
FR-1\):>, '. ,QPJ: 3:"n~ , u..}:""y('. =to 'Sc:rnpe.,.: (~ 5. }( . '.

.0(1 ,~ 7lYJlV, 0':''1' c\., ~l'<tht- ~",ud od ,eOoc •
(Wellhead Condlt/Ol1,Eievabon DaWm, .Repairs; Decon, Preservatives; etc.)' '

s:\es\remed\737490\04000\Gw-sampl.xls '
r:i\,
l!:JI"IARSONS



WELL SAMPLING RECORD
PAGE 1 OF 1 .

Project Name:

Well Designation:

Weather:

NSA Mid-South Site N-6

__'-pecs -- 1 tJS 21>

45° potH't s"..,{\"/

Project Number. 737490 .

Static Water Level (ft):
Total Well Depth (ft):

2/'

f. , ·50 ... w c\-e.,..

Purging Method: bail Grundfos Redi-Flo2 ~e~ P?nP) other _
I

Vol. . Electrical Dissolved Redox Visual
Time Purged Temp. pH Conductivity . Oxygen Potential Appearance

(Gal.) .('C) (SU) (IlS/cm) (mgiL) . (mv)

h :}1.-i , 1-=1.1 S.l"':1 (') lAO. I'l.~ +<:;:< IJ h.
()~ 7~ \ Ilr. <j( <;D'i Ill;} () q<t +111 "2 H~·

,

Total Volume Removed: / (casing volumes)----

. Date Sampled: .nlnl-,=OD~ Time Sampled: D""::JtlD· wc~fj 0'8/3:-' 0; I .
Duplicate Sample 10' - Duplicate DatelTime MSIMSD collected? \l ()

Laboratory Analytical Methods: SW8260 (VOCs-water) ...z -' '-/0 tt11 11M; AM-18 (MEE) _·..;.:.C _

E300~1(Nitrate+Nitrite)· • E320.1 (Bromide),---:--'---'-- _

SW9060M (Total Org. Carbon) -, SW8260 (VOCs-oil) 2 - ~O ml \lOt\ .

Field Geochemistry: .• Results: MethQd/Comment:

Hydrogen Sulfide:

Ferrous Iron:

Carbon Dioxide:

Manganese:

Sulfate:

Alkalinity: .

Chloride:

Other:

Sampled By:

Notes:

s:les\remed\737490104000IGw-sampl.x1s



WELL SAMPLING RECORD
PAGE 1 OF 1

.\

Project Name:

Well Designation:

Weather:

Static Water Level (ft):
Total Well Depth (ft):

NSA Mid-South Site N-6 Project Number:

'Plr5 '- , fJ J""3 S

,,~O I ,pCas;ng Diamete, (;n),
& Y I q '3. Casing Volume (gal)

z"

737490

Purging Method: bail ' Grundfos Redi-Fl02 ~rrapu~ other _

Vol. ' Electrical , Dissolved Redox; Visual
Time Purged Temp. pH ConductivitY " Oxygen Potential Appearance

(Gal.) ('C) (SU) (/lS/cm) (mg/L) (mv)

/' / / /
/ / ! / /

/ ~lA I ~ A.. f-I\c-l ~ / /'{ 11- '"
"

I

/ I "!V I \"\ ~\0\lJ\~L , .-J/ / '/
/ j, / /

I 1 / / / / /
/ / / / /

/ / / V /
/ -/ / /

,
V

/ v /

Date Sampled: {I Itt100 Time Sampled: --==09:;..:'-,J/,-"c::'=--_~_

Duplicate SamplelD Duplicate Dateffime _--,--_,:""",_•
Total Volume Removed: ___' _(gallons) _'----'-__(casing volumes)

MS/MSD collected? YEs ,-,.\0<' 0: \

Laboratory Analytical Methods: SW8260 (VOCs-water) , • AM-18 (MEE) -"--__

E300.1 (Nitrate-+:Nitrite) ° E320.1 (Brbniide)~ _

SW9060M (Total Org. Carbon) SW8260(VOCs-oil)' Z - '/D {)Ill \lOA·

, Field Geochemistry: Results: , MethOd/Comment:

Hydrogen Sulfide:

Ferrous Iron:

Carbon Dioxide:

Manganese:

, ,Sulfate:

"Alkalinity:

Chloride:

Other:

Sampled By:

Notes:

r '

rY}.~~\)lIedliJl ORS \~~CQ. ~,o,

C4~'nJ,'

(Wellhead Condition, Elevation Datum, Repai~s, Decon, Preservatives~ etc.)

s:\es\remed\737490\04000\Gw-sampl.xts



Project Name:

Well Designation:

Weather:

Static Water Level (ft):
Total Well Depth (ft):

WELL SAMPLING RECORD
PAGE 1 OF 1

NSA Mid-South Sjte N-6 . Project Number:

"pe-.s ~ 'tU '\[61>

Casing Diameter (in):
Es LJ \"5. Casing Volume (gal)

_---I...J--l..L.:::____ I

Purging Method: bail Grundfos Redi-Fl02 WaTerra Pumpother _

Vol. Electrical Dissolved Redox Visual
Time Purged Temp. 'pH Conductivity Oxygen Potential Appearance

(Gal.) ('C) (SU) b.lS/cm) (mg/L) . (mv)

/ I I /
/ \..1 - .. A.. ,.. - /•

V \\\ L i> , I "H..-trw' i/ f'\ '-" \ __ ) /
/ /

/ 7 / I
/ V / I

/ / /
/ I j

/ il /
/

Total Volume Removed: (gallons)----

Date Sampled:~Tim~ Sampled: jO'2'> ' . . ' .

Duplicate Sample IDPW- pry. ' Duplicate DatelTime It/It/Do eO1COMSIMSD collected? 130

Laboratory Analytical Methods:SW8260 (VOCs-water). • AM~18 (MEE) __,_- _

E300.1 (Nitrate+Nitrite) -'---=-_ • E320.1 (Bromide) -'----"_

SW9060M (Total'Org. Carbon) SW8260 (VOCs-oil)· '7 - 40 ~,~~, ""COl...'

Field Geochemistry:

Hydrogen Sulfide:

Ferrous Iron:

. Carbon Dioxide:' ,

Manganese:

Sulfate: ..

Alkalinity: '

.Chloride: .

Other:

Sampled By:

.Notes:

(Wellhead

s:\es\remed\737490\04000\Gw-sampl.xls

ResultS: Method/Comment:



•
Project Name:

Well Designation:

Weather:

WELL SAMPLING RECORD
PAGE 1 OF 1

NSA Mid-South Site N-6 . Project Number: '

:pes - '#.Jtr4 S
6>&2 ' ~ 35""w,~'1-- C '64 +"" ., T

737490

Static Water Level (ft):
Total Well Depth (ft):

.:>--0. q~. I Casing Diameter 0n):
-~S~~::L-:"'"3..L- Casing Volume (gal).

Purging Method: bail Grundfos Redi-Flo2 WaTerra Pump other _

Vol. '. Electrical Dissolved' Redox Visual
. Time . Purged Temp. pH Conductivity Oxygen Potential Appearance

(Gal.) ('C) (SU) .''-is/cm) (mg/L) (mv)

/' I 1 I /
( / II ...f

/
..

.l I A-<"""Ar / /7 ....
R.~ ,..~ -

/ I'\J \ ) \ IV\ t:t\., ::>V I( t ). -/ 7 /
/ / tl /

I / I / / 7
/ / I / 7

/ / / / /
/ / 1/ . / /

II I' /
I

Total Volume Removed: ____(gallons) . (casing volumes)-----'

MSIMSD collected?...;..._. _

wilt_---L::N=-,/HktF%-__ Time Sampled:Date Sampled:

Duplicate Sample 10 _--:- Duplicate Datemme ..:....-._-=====-

SW8260 (VOCs-oil) __--__-'----,-__

Laboratory Analytical Methods: SW8260 (VOCs-water)-'-__---,-_. AM-18 (MEE) _---:.-....:...-. _

E300:1 (Nitrate+Nitrite) -, , E320.1 (Bromide),__-_·__-,--

. SW9060M (Total Org. Carbon) _

Field Geochemistry: Results: Method/Comment:

Hydrogen Sulfide:

Ferrous Iron:

Carbon Dioxide:

Manganese:

.Sulfate: .

. Alkalinity: .

Chloride:

Other:

Sampled By:

Notes: ()~\.@ 40.4' bl1~~o ~ (\'m'¥->~ wI 6'R~~~rfc.~VAche.- .;

No SM\'pLl:S: ca..el@)).~ EWoldt \))~~.
(Wellhead Condition; Elevation Datum, Repairs, Decon, PreserVatives, etc.) .

s:\es\remed\737490\04000\Gw-sampl.xls



WELL SAMPLING RECORD
PAGE 1 OF 1

Project Name:

Well Designation:

Weather:

Static Water Level (ft):
Total Well Depth (ft):

NSA Mid-South Site N-6 .

..~6"~ - d\.)J'.\»
Project Number. .. 737490

Purging Method: bail Grundfos Redi-Fl02 WaTerra Pump other _

Vol. Electrical Dissolved Redox Visual
Time Purged Temp. pH Conductivity . Oxygen Potential Appearance

(Gal.) ("C) (SU) (IlS /cm) (mglL) (mv)

/l J 1I /
lj / J.

/ ~ , I '\-T-- t\A ,-Ac: ( \(\)~ . / . /
/ , \J \. J , I v \l=-, """,.0V ,GV J /

/ ..< I / -7
L /J / / / /

/ / / / / /
/ / / / J /

/ / I / . /. /
I / ;/ .J ./

Total Volume Removed: (gallons)----

Date Sampled: Time Sampled: ._-'--_,...,..--__

Duplicate Sample 10 --,- Duplicate DatelTime _-=--=--=-.-=-__ MSIMSD coll~cted? --:-

Laboratory Analytical Methods: .. SW8260 (VOCs-water)_.,--_·-:...-:...~__,AM-18 (MEE) .,.--__---'_-

E300.1 (Nitrate+Nitrite) , E320.1 (Bromide). --'___

SW9060M (Total Org. Carbon)~______ SW8260 (VOCs-oil) -'---'--'-'- _

Field Geochemistry: Results: .. Method/Comment: .

Hydrogen Sulfide:

Ferrous Iron:

Carbon Dioxide:

, Manganese:·. .

·.Sulfate: .

Alkalinity:

Chloride:

Other:

Sampled By:

i
;.

Notes:
. ~. I~. . ..• ~ .... Oi\3 0 ... ~.. . 1/0)1 0i:S ~~fu~.. ,..J; C:O~r l" !<JI0::::; 9 ... 001-' ¥\lC. jj"""
A-tkcld..n, well 'SIbCt' ""lb ..tCtQ ~\ud. • .. .. .

(Wellhead Condition, Elevation Datum, Repairs, Decon, Preservatives, etc.)

s:\es\rerried\737490\04000\Gw-sampl.xls



.WELL SAMPLING RECORD
PAGE 1 OF 1

Project Name: .

'Well Designation:

Weather:

NSA Mid-South Site N-6 Project Number:

·-:-+·~S -MW \S
55"" ~~. S\l~t- '~M.2M

737490

z"40.~ Casing Diameter (in):
Casing Volume (gal)-,....,..-----

bail ~dfQS Redi-FI~ WaTerra Pump other _Purging Method:

Static Water Level (tt):
Total Well Depth (tt):

Vol.' . Electrical Dissolved Redox Visual
Time Purged Temp.' pH Conductivity Oxygen Potential Appearance

(Gal.) \,C) (SU).. (IlS/cm) (mglL) .(mv)

J~ I).. /S . I'," J to ~<6 ').. ~ '1. 0,5'1 -iP~ I ",rC~ ;rl- eolor
P/7 3· ~I I (",51/ :lq~ tJ. ),.Cl -/1)-

'.., ).~3 1 '5 Jo,;). ;;" ~:L :lqo () ALt -/~ 7·

IJ,.~~ 'I, ;;. .ll, &1 (g ,cIS' >13. O,&j{P --/1/ £.

./). 4 J 5 .. ':)- :(1:7 . r;, 911 sI 'is O,~I -n.~

,.:I... Lf "1 vf.,~'\ ~),' fa /1.1 <IS' t'). J~ -I" 0

(casing volumes)-----,--fe .5. (gallons)TotalVolume Removed: .

Date Sampled: .¥tlljo I Time Sampled: 1:2 5<J
Duplicate Sa'mple 10 . NA Duplicate DatelTinie rJA_~.u--______ ...:..:.!.:-- _ MSIMSDCOlJected?]& k-lL..o'\Voe:~

~J.. V00l5 .farfr\s li j,fQr NO
Laboratory Analytical Methods: . SW8260 (VOCs-water) ;). Vo AS, AM-18 (MEE) ~ VGA <;

E300.1 (Nitrat~+Nitrite) ;( 50 rII L ,o't "E320:1 (Bromide) --'-__

SW9060M (Total Org. Carbon) --'--_,..-- ,..--__ SW8260 (VOCs-oil) --.....;_..:.......=--=-=:-.0''-'- _____

•
Field Geochemistry:

··Hydrogen Sulfide: , .

Ferrous Iron:

.'. Carbon Dioxide:·

.. '. Manganese:

Sulfate:

. Alkalinity:

. Chloride:

Other:

Results:

.4- o,O:A
Method/Comment:

)
LAS/JI38Sampled By:

Notes:

(Wellhead Condition, Elevation Datum, Repairs, Decon, Preservatives, etc.) .

s:\es\remed\737490\04000\GW-SAMPLXlS



WEll SAMPLING RECORD
PAGE 1 OF 1

737490

2

Project Number:

(\lui }

NSA Mid-South Site N-B

. PE.~ - /'vi \>-.H e

Casing Diameter (in):
Casing Volume (gal)-------

Project Name:

Well Designation:

Weather:

Static Water Level (ft):
Total Well Depth (ft):

Purging Method: .bail ~os~di-OO WaTerraPump other _

Vol. Electrical " Dissolved Redox Visual
Time Purged Temp. pH Conductivity Oxygen Potential. Appearance

(Gal.) . <"C) . (SU) . (IlS/cm) (mglL) (mv)·

\\0\ \ 1<1. S" 5,1-9 ·i40 l) ,t..\ \ '90
IIIJ fu 3 ). 0, I 6',75 i '15 0, ~.7 ~73
II I I 4 )./,A 10."1 ~ I'll /).S~ ':)7

/11 ~ "'" '1f.1S :AI ~ ~.~() "' If. q O. } ),. t~l,A

II J.. J .In. ~,.(;, 5.7 {p 11/ if 0')..7 70.

JI~" A-G,.1S :l '.5' 5;71 1'/3· n:).5 510

Total Volume Removed: ____(gallons) (casing volumes)----

Date Sampled: _=.2,+/...::I"~LJ-"o<-·L-i__Time Sampled: i I':.. 3b

Duplicate Sample ID _-'-- Duplicate DatelTime _ MSIMSD collected? -;...;\....' ...b-<-_

Laboratory Analytical Methods: SW8260 (VOCs-water) CJ,. \) C r:\ , AM-18 (MEE) _ ......Cb-=.;...;V:::..O;::..'.:.,.A'--
. E300.1 (Nitrate+Nitrite) \.25'b "'\\. pD'1 ' E320.1(Bromide)_!V=-4/c..:.A...l.- _

SW9060M (Total Org. Carbon) u...lft .. . SW8260 (VOCs-oil) -'-----'~----I-I.:...JA'--:-'-_-'--_

Field Geochemistry: Results: . Method/Comment:. "

Hydrogen Sulfide:

Ferrous Iron:

Carbon Dioxide:

Manganese:

. Sulfate:

Alkalinity:

. Chloride:

Other: "

3:u - w'h~. '1>.\u\<~""," 't~ "7 r,cH ~'2 =~,B'z ~/LC~c"1' =10(. _

3::J~ 'lC 0.'2.. ~ -=1<.. r,\L 1."-\00 M:)IL -:\U\-C ,}io3'-"N c.:....A-. ~\....., ~d .•"'.L .

c.C) DO VI6\.;c\-~r\

-]1. "'1IL \.oo-cKX)"')IL~~"'; /90><0.4= ?Co.....-,Ic.. 4O-H..o-Pl<;ll-4uf~

\5 )t Q.'" - Z "'> IL I() - 49 ......) \ L .\...d\-·~'"':Y-'

Sampled By:

Notes:

(Wellhead Condition, Elevation Datum, Repairs. Decon, Preservatives. etc.)

s:\es\remed\737490\04000\GW-SAMPL.XlS



Project Name:

Well Designation:

Weather: "

Static Water Level (ft):
Total Well Depth (ft):

WELL SAMPLING RECORD
PAGE 1 OF 1

NSA Mid-South Site N=6 Project Number:

, '1"E~-""WdS
737490

Purging Method: 'bail Grundfos Redi-Fl02 WaTerra Pump other _

Vol. Electrical Dissolved Redox Visual
Time' Purged Temp. pH Conductivity Oxygen Potential Appearance

(Gal.) ("C) ,(SU) , (IlS/cm) (mglL) (mv)

,c.r~ l'f~ J ;)/ 10 rO,~7 J.1k J. JII -rs, 1 rM--.
~ I LI .,.-a /5cXJ ~

,
).."1 , &. <iI'« ["3),' 0,(,,1 -lll_ II

-rr='

ISO.') , '}. ~"3 ;CI .~. 'i" 11 >~:l O.fl -51, II

·/~IO 4 ~). ~" r;... 'l () "<"' If 0,1/)... - 'l~ /-

I';' IS
"

1;> i);s' f.,. 1i o, '315, 0,)1 ~ l/~

Date Sampled: ;;'/8/0 I ' Time Sampled: I 5' 5
I I

Duplicate Sample ID_·, Duplicate DatelTime.----'__-'-_••
Total Volume Removed: (gallons)---- (casing volumes)----

Ms/MSD collected?· ./

Laboratory Analy"tical Methods: SW8260 (VOCs-water) /l VoA s '. ;AM-18 (MEE) ~ V0 4 's

E300.1(Nitrate+Nitrite) h,?SV,..L ~:.\ , .E32.o.. 1(Bromide) {- S (J ()..., L po~Y
SW9060M (Total Org. Carbon) ",,_J r)c_ ' " SW8260 (VOCs-oil) -'-- ----'---'-_'--_

, .

Field Geochemistry:

Hydrogen Sulfide:

Ferrous Iron: .

.Carbon Dioxide:­

Manganese: ­

Sulfate:

Alkalinity:

Chloride:

Other:

Sampled By: '

. Results:

- 0, IS "t'Y\ilJ . ~6 for ,,", '

O -, ",,-41:- " J.'
. ! ' '(Tt .1\'1.0.00 'lor', '

,/7';).., ,

Method/Comment:

(Wellhead Condition,Elevation Datum; Repairs. Decon, Preservatives; etc.)

s:\es\remed\737490\04000\GW-SAMPLXLS



WELL SAMPLING RECORD
PAGE 1 OF 1

Project Name:

Well Designation:

Weather:

NSA Mid-South Site N~6

1>1:S - N\W ~b

Project Number: 737490

41.40.Static Water Level (ft):
Total Well Depth (ft):

Casing Diameter (in):
Casing Volume (gal)-------

,2"

Purging Method: , . bail Grundfos Redi-Flo2 WaTerra Pump other~ _

Vol. " Electrical ' Dissolved Redox Visual
TIme Purged .Temp. pH Conductivity Oxygen Potential Appearance

(-QC) , (ilS/cm)
"

{Gal.) (SU) : (mg/L) , (mv)

1~50 of ;if '\ t,O'i( ,3>0"1 0,55 -Ix:. D_1"A7 c,pl.,.., ""
P55 ~ ~;}'5' 1 00 11). () I J6;.' ~/fo> . 0 f II

JAJ 00 :3 ;).~ ~ &.GlO ,~a.lf' 0 1'? -;)..°fo II

No.'> LJ 'J".3 ' c.. ~;}... )3(., o,;).~, -:';1,1 II

, iLJ 10 '5 ). 3.1/ (". 7 't ' 111'1.> , OJ.). -),1(, Ii

, . "

Total Volume Removed: (gallons)---- ____(casing volumes)

Time Sampled: ~1.LI.LfJ~5 _Date Sampled: 0 J../° '6'10 )
. ~ 7

Duplicate SamplelD __- Duplicate DatelTime _

, Laboratory Analytical Methods: SW8260 (VOCs-water), J. Va 1\5 ,AM-18 (MEE) ~ VOA $

E300.1(Nitrate+Nitrite) 1-), 5 0... ( I>~'~' E320.1 (,BrOmide) t - S-OO N\ Lfolf . ~
SW9060M (Total Org. carbon)..,)hi:!rAfc- ' SW8260 (VOCs-oil) .,..,--'------'-_-'---'-'------" , ,r '

"Field Geochemistry: 'Results: , Method/Comment:
. '. .

, . --7>" Hydrogen Sulfide:

Ferrous Iron:,

, Carbon Dioxid~: ..

D.4d: 'Blue- CO\O«1)':fli~.."\~O;~3-~\,"",~~( .

\ ~4 J:>n..n.\b '2.'2.0 l( 4. -==5 0 8 :;jt· 01'&'-"8'\ <.olvr .

I eo~ IL \00 -~" 'i'c")'-,~,

Sampled By:

2\ C"j\L 6\ b$ sd""p4 L;>ekf -\...t~';d· r,tibe':s~ ~h.0\4:..Q:~ _'8'
158 JV\jl L \<X:> - 4~ MJ I L 4«~.

S'-' \+c.'\e. ('t>U?") ;;!lc. ~2j ) L .

,CAS

Alkalinity:

Chloride:

Other:

, Mangariese:

Sulfate: -~~\Ov..> •. '

'Notes: Wc.-'er l-ev.<l ~,\.;.....d '-'.),

'fL>t''Cf<$ !¢?<=\-.. r nc..S os-\"o"j

0:' I(U~-~~~,:~u.., \?"ObQ. - 00 o~'1 ~*---~
$.\.f.i d... 0 .... ru-\h""-".. cdc r.

(Wellhead Condition; Elevation Datum. Repairs, Decon, Preservatives. etc.)'

s:\es\remed\737490\04000\GW-SAM.PL.XlS



WELL SAMPLING RECORD
PAGE 1 OF 1

Purging Method:

731490.Project Number:

5~F vcq v ..~. tAoJ) ftLa."4- of T-$L·....~ .
1<>.90 Casing Diameter On):

. Casing Volume (gal)

bail~os Redi~ WaTerra Pump other _

NSA Mid-South Site tIl-6

'?P2cl1W3s
Project Name:

Well Designation:

Weather:

Static Water Level (ft):
Total Well Depth (ft):

Vol. Electrical Dissolved Redox Visual
Time Purged Temp. pH Conductivity Oxygen Potential Appearance

(Gal.) ("C) (SU) (J.1S/cm) (rriglL) (mv)

() 0:uJ-ZJ707 0- ;;'0.0 &.~. S~~ 0.'11 -/J.O c./a.r
CJ (}=HV 41 J;)' 21 )0 ,

.'.~l7 5)5 0, '!,-( -5 'i'
,f..:. o::r.H?O7/7 J~ ao.5" . fI,~O ~31 o. J ~ . ~ -1'i1
2: ~f17J:d '-I i ;).0.4 " 17 'S3'1 o. ) If -86

.'

---'- (gallons)Total Volume Removed:
g../'1/o l

Date Sampled: ....:g~/t-/....,.~I-I_e_d- Time Sampled: ·_0"'-.7:........:::):....::0:..-__......

Duplicate Sample 10 _.-- Duplicate DatelTime_~__;".;.,.'_~

(casing volumes)----

--- .MSIMSD collected? _

. Laboratory Analytical "Methods: .' SW8260 (VOCs-water) ;), Yo Ii.$ ,AM-18 (MEE) .~V 0 A'$

E300.1 (Nitrate+Nitrite) I ~ J. 50 '"l r\) ,E320.1 (Bro~ide) I- '5DOh.. L pof. ~ .
SW9060M (Total Org. Carbon) , t¢''';/''''Jc. SW8260 (VOCs-oil)__..,--_---'-_---'-_

, Field Geochemistry: Results: '. Method/Comment:

Hydrogen Sulfide:

Ferrous Iron:

.Carpon Dioxide:­

Mangcmese: ­

Sulfate:

Alkalinity:

Chloride:

,Other:

3 15x I ". :;1~/'t.J Ii-

Sampled By: C-A5

Notes:

(Wellhead Condition. Elevation Datum, Repairs, Decon. preservatives. etc.)

s:\es\remed\737490\04000\GW-SAMPLXlS

\ '4
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WELL SAMPLING RECORD
PAGE 1 OF 1

Project Name:

Well Designation:

Weather:

NSA Mid-South Site N-6

)'E&- '""~Al>

Project Number: 737490

4j,IO

. Purging Method: bail

Static Water Level (ft):
Total Well Depth (ft):

Casing Diameter (in): ..
Casing Volume (gal)-------

.~Redi-F~ WaTerra Pump other _

Vol. . Electrical Dissolved Redox Visual
Time Purged Temp. pH Conductivity Oxygen Potential Appearance

(Gal.) .("C) . .(SU) (J.lS/cm) (mg/L) (mv)

lCa7 f!.. .al.I I. /1 ')..7').. 1.4 (p Ie;. ,
l(g'ii. .2";'-' Jb.. J 7.1b 1/0 I,'j'(g 10.5
JC747 'j} :V·.l ·7.0'1 3AO J. t, F 11.1
If., 5;). LJ~ J)..? 7 OD 11'1 t.? 3 /5'A
lin 5.7. $' ~a.~ 7.00 '3/'i? I. (DO 1'2 (".ti-

Total Volume Removed: ____(gallons) (casing volumes)----

.Time Sampled: _'_f_O_O,.-- _Date Sampled: ,)I 15/0'
J I

Duplicate Sample 10 _.....:--_.:.-.."-- Duplicate DatelTime __-__-'-- MSIMSD collected? __- _

Laboratory Analytical Methods:·SW8260 (VOCs-water) J itOA< . ,AM-18 (MEE) 1VOA,;
E300:1(Nitrate+Nitrite) I·~ 5"d ..l ea.'" ,E320.1 (Bromide) !={"Od"..,J. r'y .
SW9060M (Total Org. Carbon) ....../n' Ji.J <! .. SW8260 (VOCs-oil),.-.-'---'----'-~-'--~"'---'----,-

Field Geochemistry: Results: Method/Comment:

. Hydrogen Sulfide: .

Ferrous Iron:

Carbon Dioxide:~.

Manganese:

..Sulfate: .

Alkalinity:

Chloride:

Other:

•Sampled By:

(Wellhead Condition, Elevation Datum, Repairs, Decon, Preservatives. etc.)

s:\es\remed\737490\04000\GW·SAMPLXlS



Project Name:

Well Designation:

Weather:

Static Water Level (tt):
Total Well Depth (tt):

WELL SAMPLING 'RECORD
PAGE 1 OF 1

, NSA MId-South Site N-6 Project Number: 737490

p~r; K'W45 .

~~. v-do t Jdj'
1-4\ ,Q:;;>" 'Casing Diameter (in): 2. • t----------

Casing Volume (gal) ,"--'-------
Purging Method: bail ~sRedi-F~ , WaTerra Pump other ---'-

Vol. Electrical Dissollied Redox Visual,
Time 'Purged Temp. pH Conductivity Oxygen Potential Appearance

, (Gat) ('C) (SU) (~S/crri) {mglL} (mv)

11'3<:> lJ. ;}.l. "} to, f.'J J. 'J.~ ~, O. '61, t- ;.If./ r~y (,,,L,...
, ,

).;l.~ (~.I" (} 1): ;}... O. )0 t II. 5
' 1/ ,

11)5 I'l.
J IJ.fO ~{- J~ 2.1.(." ~".5~ S 3'1. 0.).4 ~.1'lt "

,,.'S LJ~ ~'~.I to.5 I 1'iq D. ~ I i- f~ 'if " ,

1/ 'So ~ :;1.4.).. &.5/ ')Lf~ cJ.~ I- -a.~

Total Volume Removed: ____(gallons} (casing volumes)----
Date Sampled: "--_2-:1:...8~/_D_\_--,-, Time Sampled: ...;/...;)._0_0 _

, Duplicate Sample 10 Duplicate DatefTime ~ MSIMSD collected? __---'_---'-_

Laboratory Analytical Methods: SW8260 (VOCs-waterj.1 YO'A i • AMc18(MEE}:2 V"OAs
E300.1(Nitrate+Nitrite) ,- J 50 .... Lf.ly "~ E320.1 (Bromide) / - 5"DOM l f!2'~

SW9060M(Total Org. Carbon) 'wi n.-fr•.Jf , SW8260 (VOCs-()il) -,--_=-.-..'-=---,---,-~...,--_

Field Geochemistry:

Hydrogen, Sulfide: '

Ferrous Iron:

Carbon Dioxide:'

Manganese: "

Sulfate:

Alkalinity:

Chloride:

Other: '

, Sampled By: CAs

Results: , Method/Comment:

, Q/"QI'l'( ,(oloc

(Wellhead Condition. Elevation Datum. Repairs, Decon, Preservatives, etc.)

s:\es\remed\737490\04000\GW-SAMPLXLS



WELL SAMPLING RECORD
PAGE 1 OF 1

737490Project Number: ... NSA Mid-South Site Ne6

0-M ~ Q£S - ,..,,'11 ~,-"D=· -'-'- ~---
Project Name:

Well Designation:

Weather:

Static Water Level (ft):
Total Well Depth (ft):

Purging Method: bail .Grundfos Redi-Flo2 WaTerra Pump other _

Vol. Electrical Dissolved Redox Visual
.Time· Purged Temp. pH Conductivity Oxygen Potential Appearance

(Gat) ('C) (SU)·· (IlS/cm) (mg/L) . (mv)

jot? I Iq; 5 1,0 7 ~,"'" /. ")0 "'~,lq

JO],J. ;J. ;)./;0 (j".~LJ . ~ 'If ..11 Iii D./fA ~.tx

10;), 7 )1: .).~,o (,. i<{ JOq 0, y~ t:/-O

IO~ ~ 44- J..;l. I 10.1 'I do". 6.;1.1 . f::20 ..

lo~7 ",~ J. a, I (P.70 al, 0.).5' . .. .:It,

..

.Total Volume Removed: _-,-_..:..'_(gallons) (casing volumes)----

Date Sampled: _·....;2~/8-=-/o_\__ Time Sampled: \045"

Duplicate SamplelD . - . Duplicate DatelTime --- MSIMSDcollected? _-,N~{):....-·_

Laboratory Analytical Methods: SW8260 (VOCs-water) ~ Va AJ , AM-18 (MEE) ~ VuA5
E300.1(Nitrate+Nitrite) (- ;l5"o~L e\Y~,E320.1 (Bromide) 1-5'00 ",L eo~ ~
'SW9060M(Total Org. Carbon) "{/1\iJr,J<. . .... SW8260 (VOCs-oil) ""---'-__...,..,...;_

Field Geochemistry:

.. '. Hydrogen Sulfide:

Ferrous Iron:

. Carbon Dioxide:

Manganese: ..

. Sulfate: .'

Alkalinity:

Chloride: .

Other:

Results:

·0.00

0/0·

Method/Comment:

.Sampled By:

. Notes:

(Wellhead Condition, Elevation Datum, Repairs, Decon, Preservatives, etc.)

s:\es\rtimed\737490\04000\GVv-SAMPLXLS



WELL SAMPLING RECORD
PAGE 1 OF 1

• Project Name:

Well Designation:

Weather:

NSA Mid-South Site N-6

11="S-~.a"5D Vo'w'5"S
Project Number: . 737490

Purging Method:

Static Water Level (tt):

Total Well Depth (tt):

Casing Diameter (in):
_______ Casing Volume (gal)

bail ~os Redi-FI~" WaTerra Pu~p other _

Vol. Electrical Dissolved Redox Visual
Time Purged Temp. pH Conductivity Oxygen Potential Appearance

(Gal.) ("C) (SU) h.lS/cm) . (mglL) " (mv)

P3'LJ5' VJ- }Q,1 {p 0,0 II (,6 /, 3~ -Sq ,I... ...r
O?50 J~ d.d,5 (iJ (.. 0 ., ~t.J o. (.. ~ -ID:J. 'I" " 1-

0'655 ;;1~ ;).o.~ (,. (.,0 II 'i (p o,'{(" -(9'8' "
o'l°() 3 It!f.£f (g,u O ,,'I O,lfO -7S /I

Total Volume Removed:

• Date Sampled:

____"(gallon5) (casing volumes)

--,O:..-:lL/_O_'3-1-}_O_'__ Time Sampled:
l

Duplicate Sample 10__---'_~_Duplicate DateiTime _"-'-'- _ MS/MSD collected? -

Laboratory Analytical.Methods: . ~W8260 (VOCs-water)~VeA.s ""' AM-18 (MEE) "~ Va AS
E300.1 (Nitrate+Nitrite) /.,. ,;l50M~ y . E320.1 (Bromide) I' 500 W\ L f ol(

SW9060M (Total Org. Carbon) "WI lI,'1c..L. SW8260 (VOCs-oil)~ .,...-;.;"""'""""'"_~

Method/Comment:Results:

. ;).rJ'1~'-I:=. '8"", 3iP '""1){ 1=lJ.J;J"Jfq"'GrA~ c.ol....
-. '1J). ".:J- If).. "'~ ?,q-/06 fc.sl r...-y .1

Field Geochemistry:

. "Hydrogen Sulfide:

Ferrous Iron:

Carbon Dioxide:-­

Manganese:

Sulfate:

Alkalinity:

Chloride:

Other:

Sampled By: CA5

(Wellhead Condition. Elevation Datum, Repairs, Decon; Preservatives, etc.) .

s:'.es\remed\737490\04000\GW-SAMPL.XLS



Purging Method:

, q?t

Project Name:

WeI', Designation: '

Weather:

Static Water Level (ft): '
Total Well Depth (ft):

WELL SAMPLING RECORD
PAGE 1 OF 1

NSA Mid-South Site N-6 Project Number:

-p;.5- t--\WSD

,!-f l2L- ;sb:.a~ Casing Diameter (in):
___---'--'-- Casing Volume (gal)

bail 'erundfosRed~ WaTerra Pump

737490

other ,--

Vol. Electrical Dissolved Redox Visual
Time Purged Temp. pH Conductivity Oxygen Potential Appearance

(Gal.) <"C) ,(SU) (~S/cm) (mglL) (mv)

073 0 ~' ')'0.0 &.35 ~r;<;( o JJ;'" II {P Co JialJ ~",rlj I

!07JS I~ ').1.1 (,. )'f ~ 'i' J. 0,')..1 t~~d
0,

07 ~d ;J-J 10
1
<{ , f" ,~~ 375 0,)., -+- 1)0

07 t/5 <1, ;V.5 &.IJ 1 17'if n,').7 + 1/1
0750 'l/ :; JI. 5 io yq 1,,<r. O,~7 tlOiO

Total Volume Removed: ___.:-(gallons) ____(casing volumes)

Date Sampled: 0 J/ o'tlol Time Sampled: 0750r I .:--=----=:..----
r-... " I. I 0700

Duplicate Sample 10' '(LI IAe-3 Duplicate DatelTime 0 J-Lo '6L<J I ' 'MSIMSD collected? "j), ' 7 ' -'-'--,~--
" ' ''1 . ,4

'LaboratoryAnalytical Methods: 'SW8260 (VOCs-water):t VOA s ' ,AM-18 (MEE) :l VOAs "
E300.1(Nitrate+Nitrite)l - J 50....Lpoiy , E320.1 (Bromide) ;;j; 500"".L fo 'y ~ ,
SW9060M(fotal Org. Carbon) "'1 N,j.-Jc. SW8260 (VOCs-oil) :........c__~

_---L115 Mj I L- ' leo .. ,YeO, f'c"2¢7~

ji-9 itO, I ':" l~ ~I L.. ,

• Field Geochemistry: ' ,

"Hydrogen, Sulfide: '

,Ferrous Iron:

Carbon Dioxide:­

Manganese:

Sulfate: '

Alkalinity:

, Chloride:

Other:

Results: ,Method/Comment:

Sampled By: (! A1/ff3 B

, Notes:

(Wellhead Condition; Elevation Datum, Repairs. Deeon; Preservatives, etc.)

s:\eslremed\737490\04000\GW-SAMPl.XLS ,®-



WELL SAMPLING RECORD
PAGE 1 OF 1

Purging Method:

Project Number:NSA Mid-South Site N-6

?£S- t-AuJc..S

Casing Diameter (in):
________Casing Volume (gal)

bail &undfos~ WaTerra Pump other _-:----'-_

Project Name:

Well Designation:

Weather:

Static Water Level (tt):
. Total Well Depth (tt):

Vol. Electr!!::al Dissolved Redox Visual
Time Purged ·Temp; pH Conductivity Oxygen Potential Appearance

(Gal.) fC) (SU) (IlS/cm)' . (mglL) (mv)

134q liz. 20.8 {p 9Cl. ..11\":1- Vlb + 38 Red/'S"*,, I

\35<.. \ ···'Z'·9 G..8B il84 (:;.(.,0 +'20 \'
I

1461 '2 •"5"" "'2:2. I,. C·B3 ~Cf::r 6·$<::) -+ I~ .-
lAo + 3. '5'" . D'3.D '.Tl '?lo~ 6.l.J'-\ -l-S.5 ~\.~ht'" c14·.~"

\4 I;J 4.5' :1."3.D "t~ S" '3o"\- D 40 ~ '1.B.
,

Total Volume Removed: ____(gallon5) (casing volumes).

Date Sampled: ~...!.1.&:.JO~I,---__Time Sampled: 14 \5

Duplicate SamplelD __-_--'-__ Duplicate DatelTime . MS/MSD collected? --'-_N:...··...;:0__

Laboratory Analytical Methods: SW8260 (VOCs~water) i1 'leA- • AM-18 (MEE) .g - Vo A

E300.1(Nitrate+Nitrite) \ -250M· p.>11 . E320.1 (Bromide) t; ':Sec ..... 1 {)"''1
SW9060M (Total Org. Carbon) ,.. S!:='!U, Q ~ ~.'\~/~;\-"x.. SW8260 (VOCs-oil) -'- --'-..:.....,.__

Method/Comment:.Results:

153)< \ ~l~:5i\..· 106 -400 ~~....."3.~3<::.~ eon ..

0; .~. ~,1L -w:'y.hb"'-\ V.eLt.' eGler,

Field Geochemistry:

Hydrogen Sulfide:

Ferrous Iron:.

Carbon Dioxide:

Manganese:

Sulfate:

Alkalinity:

Chloride:

Other: ..

Sampled By: .

Notes:

I
~r kV-t\ ~l wi ~.\I wJ<., . :D-~~c.C-L

(Wellhead Condition, Elevation Datum, Repairs, Decon, Preservatives, etc.)

s:\es\remed\737490\04000\GW-SAMPL.XLS



WELL SAMPLING RECORD
PAGE 1 OF 1

737490Project Number:NSAMid-South Site N-6

;"PeS - '/'AW Cob
1 3 v c.l"J~v:.-=-------,----,--------"-,....,-'------'---

f>roject Name:

Well Designation:

. Weather:

. Purging Method:

Static Water Level (tt):

Total Well Depth (tt):
t,.\ I. J~ , - Casing Diameter (in):

Casing Volume (gal)-------
bail~ 'WaTerraPump' other__~_

Vol. Electrical - Dissolved Redox Visual
Time Purged Temp. pH Conductivity Oxygen Potential Appearance

(Gal.) ('C) (SU) blS/cm) '-(mglL) (mv)

L~J..,'SY7 - y).. 10, ~ .&.'8'0 ~/J,O ?-./" 5 "'10.0 (""'S-ht
~155~ I ). 0.13' G, 7lJ '). ). ",}. .. a. ;).J- t 7 Y II

i557 .I~ 11, q (.,,7 "J.. :A3tJ :I 't I +1, 1) II bro~
/0 0 d-.. '1 1-1..5 (n 7 () "J.3Q I. rd .. 5,~ "·f. ~JC<if

1(, C, - 1 'J-?- CO r;, /n 7 ;), 40 I • (00] . I-/, .~ c.!uJ.f'

Total Volume Removed: (gallons)---- ____(casing volumes)

Date Sampled: J/7/d I Time Sampled: { (p /5.
---==-==-Duplicate Sample 10 Duplicate Datemme MSIMSD collected?VlM .

-. y.t/LST).f'l'\S P d _- . C)"

Laboratory Analytical Methods: SW8260 (VOCs-water>!i.YOAs,fJ- - ,AM-18 (MEE) -~ LrOA:s_~~
E300.1(Nitrate+Nitrite)l- J-50",L rJv ,E320.1 (Bromide)/- 5"00 NIL 120111 ...

/
.f ' /SW9060M(Total Org.Carbon) v0 NitrJ!:·. . SW8260 (VOCs-oil) _....,...., --:.--:.......;... ......;...'--'

Field Geochemistry: . Results: Method/Comment: -

Hydrogen Sulfide:

Ferrous Iron:

Carbon Dioxide:

Manganese:

Sulfate:

Alkalinity:

Chloride:

.Other:

Sampled By:

(Wellhead Condition,Elevation Datum. Repairs. Decon, Preservatives, etc.)

s:\es\remed\737490\04000\GW-SAMPL.XLS



Project Name: ..

Well Designation:

Weather:

Static Water Level (tt):
Total ,Well Depth (tt):

.WELL SAMPLING RECORD
PAGE 1 OF 1

NSA Mid-South Site N-6 Project Number:

Jf;S "'~ tU &:is l' f:S ... "" I,.)::ts

Purging Method: bail ~ndfos Redi-FI~2 . ~apump other

Vol. Electrical Dissolved Redox Visual
Time· Purged, Temp. pH Conductivity Oxygen, Potential Appearance

(Gal.) , ('C) , (SU) (IlS/crn) (mg/L) (mv)

I () '-<if I '::l.o. "- 7. / I .')~ A o ("') -76,
/0] J ;). /q <j( ,6"5" ~). if ()) to -11
.~
,OlL/ . "5 I ¥.'? ~,q~ 5~1 0,'15 - 5/ , .

I () q~
- , Ii, 3 . to. '} ., 5' I q o L/LI -SJ..)1.

(J 'i , LJt ( ~.5 f. q:l. :) ).tI oI)Il -5' 0

, 1057 5 ~I '1 I. f 0 5'1'5 o,J,.'1 -)(P
, I 0 J, s~ J. I, 3 {P,y to 5G:>1 tJ ,).0 -5'1

Total Volume Removed: (gallons)---- (casing volumes)----

Date Sampled: _).._-_7.:...'_0_'_' Time Sampled: ---J.....{I_O_D _
, ()'JD ' {J'1o"71lt 070(J' '.'

Duplicate SamplelD VlU - J- Duplicate DatelTime ' '" ~I . MS/MSD collected?,)d!"/1?

. . . ~ t
laboratory Analytical Methods: SW8260 (VOCs-water) ~ VOA So • AM-18 (MEE) ~Va" S
E300.1 (Nitrate+Nitrite~~ 50~ f<> IY ,E320j (Bromide),2-500 "' L eo Iy
SW9060M (Total Org.Carbon) ''i~'11rfL- "SW8260 (VOCs-oil) __- __"'--'-__-'-""'"

;.;..--l%""3:::::....:4~}C;........l'L......;..7;.:::3.:;;3.....;4_'1'\~,.....1L,-,_----=-\O_·()_-_400__rc....;:t.lL-~_3\_·_·--'--ID~v~~<..:.:\::::..~..;;.;.h~:.:........,,3,3C:a."",.:.:..ll......1.......:~:nc..nc.jIL
-"xO,) ~ \.9 ",,:,IL 1o -40ery)L ~'T.

, i :4 p.)..h;' " 2. 4~ ')C 4\ .:l. l,~d;;t1).J¢fCe1'!-te - J: "I n,I..-h.... ' 2,sS" l' .::.jO,2C 1\\1 /L

, __. _de.''.....;;e;...;o_x_·...;..1_";.-,(}.~,=~-=D,-""'_:7_I,-L__I_O_()_·_Y_t>O_"'_l_'_l_~_'t::>L.-:1dt-__• -1:~'~;?'-]L.::a=--)('-II",-i:= j::,o "''j I L ,

'3.3 M) \1.-- L!')\d- v· ..~-t:co~ "/ . ?1>\~c\c.. ~ 315' ,., It \t~ \,l :olt1' m\ul.

'0 MJIL

Field Geochemistry:'

Hydrogen Sulfide:

Ferrous Iron:

Carbon Dioxide:·

Manganese:

.Sulfate:

Alkalinity: ./

'. Chloride: ,.",

Other:

Sampled By:

. Notes:

·.Results:

0,05-"'7/.1- ,1\.0· colo~ ,

Method/Comment:

(Wellhead Condition, Elevation Datum, Repairs. Decon, Preservatives. etc.)

s:les\rerried\737490104000lGW-SAMPLXLS

, ,
~.L{L
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WELL SAMPLING RECORD
PAGE 1 OF 1

Project Name:

Well Designation:

.Weather:

NSA Mid-South Site.p-6

'""PEs-MW~ 7 f)

Project Number: .737490 .

Static Water Level (ft):
Total Well Depth (ft):

_._~_\_._\_1\ . Casing Diameter (in): .
Casing Volume (gal)-------

Purging Method: bail WaTerra Pump other _

Vol. Electrical Dissolved Redox Visual
Time Purged Temp. pH Conductivity Oxygen Potential Appearance

. (Gal.) ("C) . (SU) . (I!S/cm) . (mglL) (mv)

I ;)../5 9- ;}O,q 7,01 3~8 0,'50 -II IS 1 .... "- .... ,

'~/~ :l 1.- J-I ;).... 1,{)~ . 3'11 0.'10 -'1 'I'
/~ AI '3 its oU, \ I,d/ 40 <) o \0. "'7
1;).?5 "3\.. l. ),,5 I,O? 'U..o tJ.A<! JS
I ~ :t "1 II :n 3 101 ~ J.q O,J..& -10

{

Total Volume Removed: (gallons)---- (Casing volumes)---- '\

Date samPled:.~/ 0ifo7f' Time Sampled: I J,. 3~S.
Duplicate Sample 10 .~ Duplicate DatelTime _ ....-......:.-MSIMSD collected? ~_

Laboratory Analytical Methods: . SW8260 (VOCs-water) .;t Va A ~. •AM-18 (MEE) _J._~_O..:::>4-,~,,--~

E300.1(Nitrate+Nitrite) ·J.5o",L , '. E320.1 (Bromide) /-500 l>-.L poly
SW9060M (Total Org. Carbon) ~ :.J.,..Jc. . SW8260 (VOCs-oil) _-'--.;......~---: --,-

Field Geochemistry:

.Hydrogen Sulfide:

. Femouslron:

Carbon Dioxide:.­

Manganese:

Sulfate:

Alkalinity:

Chloride:

Other:

Sampled By:

Results: Method/Comment:

f<s-l y. . '.. ..

Notes: Y5r ~ 5 Ur.:,,, ~ 'Jo A
- )

(Wellhead Condition. Elevation Datum, Repairs. Decon, Preservatives. etc.)

s:\es\remed\737490\04000\GW-SAMPLXlS



WELL SAMPLING RECORD
PAGE 1 OF 1

Project Number:NSA Mid-South Site N-6
f'?5 . tv\wt35

Project Name:

Well Designation:

Weather:•
Purging Method: bail

Static Water Level (fl):
Total Well Depth (fl):

.Casing Diameter (in):
_______Casing Volume (gal)

~ WaTerra Pump other._· _

Vol. Electrical Dissolved Redox Visual
;rime Purged Temp. pH· Conductivity Oxygen Potential Appearance

(Gal.) ('C) (SU) (IlS/cm) (mglL) (mv)

07 )"l/ !or.,:. I <g:, Id (0' ~ 't SOJ ()O ..$it&. -Jv).. ~f,J:J:L 1,>"w",
613 i· Ii I~/{ . {.,.1 S 5",~ o '15' - 40 r-JJi.{ L...4 ... "

01 'i tJ 2. !s. a..o, (g (IJ ?1 51.1 {p () 41./ -~O . /I

07'1'1 ~~>- 0.0,7 r. y J1 i)t4 o >« -~O

075'-1 tf~ 'J.t./ (,.'6(, 5'1't 0,35" . -5:J..

Total Volume Removed: ---". (gallons) (casing volumes)----

Date Sampled: ON07/0 J Time Sampled: 0BcC>
Duplicate Sample 10 Duplicate DatelTime _

Laboratory Analytical Methods: SW8260 (VOCs-water):,( VOP, s ,AM-18 (MEE) ~ VOA.t
E300.1(Nitrate+Nitrite) I ~50 ....L fGly. ,E320.1 (Bromide) /5OtbosL . . .
'SW9060M (Total Org.' Carbon)~. , SW8260 (VOCs--oil) -.;.,.~__~~

Method/Comment:Results:

51q~ ¥:O,2 ::: \\4 ~1L. v::.-K)v \C,,*:~)\.

Q .04 ~\L-.<1" \holt\: ro\or,

Field Geochemistry:

,Hydrogen Sulfide:

Ferrous Iron:

Carbon Dioxide: .

Manganese:

Sulfate:

Alkalinity:

Chloride:

Other:

)

00 ~." l!. t~fV\'p .). . ).. . )

cft 5!rfS BSampled By:

V51 - t"""
Notes: / . .1: «~tor

s:\es\remed\737490\04000\GW-SAMPLXLS

(Wellhead Condition, Elevation Datum, Repairs, Decon, Preservatives, etc.)

\ ,
\.~\o

.J-
·3 ~:=J Z-



WELL SAMPLING RECORD
PAGE 1 OF 1

'Project Name:

Well Designation:

Weather:

Static Water Level (tt):

Total Well Depth (tt):

NSA Mid-South Site N-6

j2S .e> l'fS-y.A\U9"'t>.

41,13

, Project Number:

,'I,
I

Purging Method: other ":;'.'_--'--':--_

Vol. Electrical Dissolved Redox Visual
nme Purged Temp. pH . Conductivity Oxygen. .Potential Appearance

(GaL) ("C) (SU) . (~S/cm) (mglL) (mv)

oqoo YJ.- 1<6'. '1 7.;).. q 3'13 o.~/ +'1}{ r .. -rfv hro;o,,,
o<jo5 IS. Iv.q . ., /9 3J~ o if I.f 4-7)., ./.

0"1 I G 1~ Iq.l 1./'). ](p fo t>. \f 1 ~1 0 'r-' col.
o'}15 3k ;>'0.<l 70-;). 3q7 '0,1<'6 f<i tlJ .1

() q )..() t/l.;. J. I. ~ (g. ~q '10") 0.13 ... 7~" i' .

01 J,S 5{ ::tI.1) &.iis- 40lJ o. '\ ~ .., '7 1\

Total Volume Removed: (gallons)---- ____(casingvolumes)

Date Sampled: ---:'D~2::'/L.:o:"""":.L/..:::o:..:.i....:...__ Time Sampled: _O_1_~;;...o~ _

---Duplicate Sample 10 Duplicate Dateffime~ _ MSIMSD collected? _A....:o:....-_~_

Laboratoly Analytical Methods: SW8260 (VOCs-water») Vo A .5 ,AM-18 (MEE) ;} Va AS
E300.1(Nitrate+Nitrite)' . ~ 50 ... L folf ,E320.1 (Bromide) I 5'00 ..... l fC>~
SW9060M (Total Org. Carbon) w,/ N..j,J SW8260 (VOCs-oil) _~----"'_'""----'- ____

. Field Geochemistry: Results: Method/Comment:

Hydrogen Sulfide:

Ferrous Iron:

Carbon Dioxide:·

Manganese:

.Sulfate:

Alkalinity:

.Chloride:

Other:

. Sampled By: _T.<........:o63....,rY:yC--......C~--ft~.s__~_-'--_-'-- ..,..-___

Notes: O':-;o,,'JkfOA J YSI ?f~

(Wellhead Condition, Elevation Datum; Repairs,Decon, Preservatives, etc.)

s:\es\remedl737490104000\GW-SAMPL.XLS



WELL SAMPliNG RECORD'
PAGE 1 OF 1

c...tf' c.\<:>~"l-4I-----------...,-------------

Project Name:

Well Designation:

Weather:

NSA Mid-South Site N-6 ,

OO'l bl- ISut
Project Number: . '

Static Water Level (ft):
Total Well Depth (ft):

Purging Method:

Casing Diameter (in): 2'"---==-----------------
Casing Volume (gal)

bail '~ndfos Redi!iOY WaTerra Pump other _

Vol. ElectrtcaJ Dissolved Redox Visual
Time Purged Temp. pH Conductivity Oxygen' Potential Appearance

(Gal.) ("C) (SU) (JlS/cm) (mgfL) , (mv)

1~51- I/l.. 18.0 t:..ll :l"l).. /.,"\'3 :ten clo~

ItA I ·I.S 1.0,0 (".03 '3~ , D/t '-I- -+ q/ I'

\~4(, -2 2,1.z.. 5.q4 ~34 O,U1 \-il. S'i. c\oud".
1(.,51 3 2-1. <0 5.8-=1- 33(,.. D\55 ,4-9;).

1

/t.e::;:}. -1"S 27...0 5 t~ 3'\~ O,.5C -t9b, /',
"

____(gallons) , (casing volumes)

•
Total Volume Removed:

Date Sampled:' _...:z.::J/~'I,:..J(~O:..!.i Time Sampled:

Duplicate Sample 10 Duplicate DatelTime _ MSIMSD collected? ,~O

Laboratory Analytical Methods:' SW8260(VOCs-water) ®~I\- ,,AM-18 (MEE) @ \lol\

E300.1 (Nitrate+Nitrite)(D 2so M \ pe\1 " E320.1 (Bromide)--' _

SW90qOM (Total Org. Carbon)'-- ' SW8260 (VOCs-oil) --= --'__--'_

Field Geochemistry:

Hydrogen Sulfide:

Ferrous Iron:

Carbon Dioxide>

Manganese:

Sulfate:

Alkalinity:

Chloride:

Other:,

Results:

O. i'~

Method/Comment:

, ,'./\0 coior - :' ,

Sampled By:

NoteS:

(Wellhead Condition; Elevation Datum. Repairs. Decon, Preservatives. etc,)

s:\es\remed\737490\04000\GW-SAMPLXLS



WELL SAMPLING RECORD
PAGE 1 OF 1

Project Name:

Well Designation:

Weather:

NSA Mid-South Site N-6

bDl=kL.IS LF

Project Number: . 737490

Static Water Level (tt):
Total Well Depth (tt):

I.-H, '\2- . b\P(. , Casing Diameter (in):
'-- Casing Volume (gal)

Purging Method: bail ~sRedi-F~ WaTerra Pump . other _

Vol. Electrical ' Dissolved '. Redox Visual
Time Purged Temp, pH Conductivity Oxygen Potential Appearance

(Gal.) fC) (SU) (J.iS/cm) . (mglL) (mv)

\$15' lIz- 1'1. B In.":l(~ Jl.1-o oJn, . qS- . 1r', ~'" C,f t ....
/5). 0 {;:; I<i'.'i (,. 7 I ). fD 0 (j 7 ~ ~J... hr.::1?\f"- (..c>l.,.

. i5'~<;" J.. 1'1 q (;, 5'8 ~ (Po O. "1 ~<
.)

(., "3 0 J,'? I '! .') (; f)~ ;). 5'1/ 0,7 q 1I6 .)

Total Volume Removed: ____(gallons) ____(casing volumes)

• MSIMSD collected? N <:::l

SW8260 (VOCs-oil) ....,.._'--_--'-_--'--__

Date Sampled: 2/~{ol

Duplicate Sample ID tJu7- \

Tim~ Sampled: /5 35"

Duplicate Datemme .0'100

U'fl Il
Laboratory Analytical Methods: SW8260 (VOCs-water) J1\ V6.4 ' S • AM-18 (MEE) 'f ve Its .
E300,1(Nitrate+Nitrite) ;6:1.50 ."'IL PoI;~ ,E320,1. (Bromide) ~~_

SW9090M (Total Org. Carbon) ----

Field Geochemistry:
... S" ""/ s;:~~<. .
r:1ydi0§9" Sttlfide:

Ferrous Iron:

Carbon Dioxide:.

. f..e.. Manganese:. )
(}O.~ '. SutfOOt. :s ~ I'ii~:
~ 61\..

vr" HU\, ). Alkalinity:

\A" ,.0 "'g ,('C:Chloride:

Other:

Results: Method/Comment:

Sampled By:. -=~..:..A.:...:s~/i!,--u--.,;....rsL,.;,B"",-- -,--_
/

Notes: eJRI0"'l ).~O A .. Ysr <is

(Wellhead Condition. Elevation Datum. Repairs. Decon, Preservatives. etc.) .

s:\es\remed\737490\04000\GW-SAMPLXLS



WELL SAMPLING RECORD
PAGE 1 OF 1

Project Number:NSA Mid-SoUth Site N-6

1>cs- IN'~ ]>D

I
~ -n.c \d 'i>-..d<. Ca"sing Diameter (in): ;J'.

.....:;.------'---_..:..------""-
Casing Volume (gal)--------

Project Name:

Well Designation:

Weather:

Static Water Level (ft):
Total Well Depth (ft):

Purging Method: @ Grundfos Redi-Flo2 WaTerra Pump other_~_,--

Vol. Electrical . Dissolved " Redox Visual
Time Purged Temp. pH Conductivity Oxygen Potential Appearance

(Gal.) ('C) (SU) (IlS/cm) (mglL) (riw) "

\t40 , Ie;, 3- .!J.g 1-5"( t 11)..·, 0.'; 'I Iv\.b.r.

" "

..

j

Total Volume Removed: (gallons)----- (casing volumes)----
Date Sampled: c? /., 10 I Time Sampled: "Q"15"l:::l

Duplicate Sample 10 011- Dul> Duplicate DatelTime 2/ q/o i,/o~MSIMSDcollected?~:..::,-,:O=..." _

Laboratory Analytical Methods: SW8260 (VOCs-water)

E300.1 (Nitrate+Nitrite) (- ~~.,.\ (»~ ,E320.1 (Bromide)

SW9060M(Total Org. Carbon)" "-> I "'''IU

2.,AM-18 (MEE) oX" \)01\

s~:;~~Js-Oil) ~.\ \fO~ }J<:l"~CL,
"Field Geochemistry: "Method/Comment:

Hydrogen Sulfide:

Ferrous Iron:

Carbon Dioxide:

Manganese:

Sulfate:

Alkalinity:

Chloride:

Other:

Sampled By:

Notes:

(Wellhead Condition, Elevation Datum, Repairs, Decon; Preservatives, etc.)

s:\es\remed\737490\04000\GW-SAMPl.XLS
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m
::.·;·:·;:x:"·

7
13 ru CJt ·\-\.ll\t\.'

Invoice to :

··:m::::::~~i~i£ili·. ::.:::~~:f.~;'J:::::

~17
~
W

f
~

~ii

~{

-.:::i,,:·.·.';r~~:'m~::\:::.(·.\::·:::;1 Results to :
iI' , iii

7-~- "'::J
Q13>A)

\,-!SA- MIl) ~~\)\t1
'bRuCR.... _*nN

'r4RSoN~ ts
'hl'\\l-tl (Q

3- :>1490 ,Q\l~

~1· nl,glt)t, Fax # :

Company:

Co. Address :

Proj. Manager:

Proj. Location:

Proj. Number:

Phone # :

Sampler's signature :

~
Vi _

s: ~

1 ~ Q
--t
'2 t1D~

{
~ <5 I~

et> - tiI' - -.\l
'X i~~ ~ III I

IO:s~~·ii$·:::;:I:· ::::,.::: ..~~jj~¥.~~#~@~'? ::',/: <'>p;;~<? c.:ji~,:':~g~;.)::'pri~·· :!:£~;t;;} 5 1 i ? t' I::::::·:',:i:::::::,.:':~i~
• /"~-L\'5"L~/6.20(.,C'}\ ~-~--ol 1533 X. _~ ':1.., 'J I.

""'~.<.LISlJ'F-/~"2.~1 h-{,-ol I1'"lM I I . 'J. I 5" I ')( I~ I~
i).}?-\ 11-~-~\ I o,,~ I I 'b( 1..3 I I'X Ix

I~.s-~~$ JO'b.zet~~~~~\-IQecQI I~-l-G, I X I xix lx-Ix
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't'GS ~ "-'\\"5 /O;),~;TO\ h..~"'r-<) 111100 I 1)( I ~ I xl ~I)l. 1)( 1)(.
1~~M\j~~ i0101-Cl 1"2.-~-C111235'" I I X I c I 'iLl Y-I "'-I )(..1)(.
t'r;c:, -MWf.S) Io~~o I - I '2.·~1 I /(01':> I I -~ I , I 'i-I )LI ~I '/... I~

ReJinquilhedbY:~
coq;;~~)C{\)S C$

Date: Time : IReceived by : ICompany : IDate : ITune:

zh/oo /-=tOO

Relinquilhed by : Company: Date: Tune : Received by : Company: JDate : Inme:

Relinquilhed by : Company:' Date: nme: Received by : Company:' I Date: ITune :

WHITE COPY: Accompany Samplea : Laboratory File PINK COPY : Submitter



WEll SAMPLING RECORD
PAGE 1 OF 1

•
Project Name:

Well Designation: -

Weather:

Static Water level (ft):
Total Well Depth (ft):

NSA Mid-South Site N-6 :

)?£S-Mw ·\S

Project Number:-

Purging Method: bail GN;dfos Redi~ WaTerra Pump other _

Vol. Electrical Dissolved Redox Visual::
Time Purged Temp. -pH Conductivity Oxygen Potential Appearancer

("C) •(~S/Cm)_ (mg/l) :(Gal.) (SU) (mv)

l~.) D D,$" ?\.l??' {P.Y~ _~?R Ll~ -/5D - G.rt" \> -, s.. '"'
ff'l:2Y I.n :7hsR lo t..Jq ~fI'JZ_- 6.f~ -1,c...7.

~

~

i ~.:JR - ~_C'\ ;If,,A2 {" .:"\1"\ _~{lJD ~(" -:z... ':"'lL/R
IR:3,;] .3,"'\ .It,,bq I".4R "2..c;-R (~. ~R. - JLIS
.R Yl- 2."1-5 ~R.l-O I" 1../9. '?~ ;;l 1"",-'" 2. - Il/?-.
19..4;;1. :?() .:rl.~ -L, .UR __ -~SO (') .t::::f) -/4/

Date Sampled:~ Time sampl~d: IBs D

Duplicate SamplelD ?£S~~, DupliCate DatelTime t[./" /0 I - ,ito~SIMSD collected? /J (),

Total Volume Removed: - ____(gallons) (casing volumes) ------'-,-

- --

laboratory Analytical Methods: __ SW8260 (VOCs-water) L\ \,()f). tiCI.. ,AM-18 (MEE) 1- 4 \lo4
E300:1(Nitrate+Nitrite) ~ - t2S'MLp61. . E320.1 (Bromide) --. - - - _ - - -
- -

--SW9060M (Total Org. Carbon) Nj~ SW8260 (VOCs~oil) ~ _ -

Field Geochemistry:

Hydrogen Sulfide:

Ferrous Iron:

Carbon Dioxide: _

.Manganese:

Sulfate:

Alkalinity:

Chloride:

Other:

Sampled By:

Notes:

ResultS: - - Method/Comment:

(Wellhead Condition, Elevation Datum, Repairs, Decon, Preservatives, etc.).~""1-3;
)~.a

s:\es\remed\737490\04000\GW-SAMPLXlS



WELL SAMPLING RECORD
PAGE 1 OF 1

q£>? po<tl~ C\1>U!l;j 7 !d•.mud •

40 \ 15". Casing Diameter (in):
_______Casing Volume (gal)

Project Name:

Well Design~tion:

Weather:

Static Water Lever(ft):
Total Well Oepth (ft):

NSA Mid-South Site N-6 Project Number: 737490

Purging Method: bail \GrundfosR~ WaTerra Pump other _

Vol. . Electrical Dissolved Redox Visual
Time Purged Temp. pH Conductivity Oxygen Potential Appearance

(Gal.) .. ' ("C) (SU) (IlS/cm) . (mgIL) (mv)

''''' 2:2- i ,S- .J~.~"":f 5.Rt. liS 8.SI +3· s,l-l
\<..~{.; '2.. . :.J Lt!3 S.RI 'i 1.\ ~.~O ;- b . d
I (n ~J 1 '5 jL,/t::; c:::; R2.. '11lA L. .(Pc> ~ I 'Z.-

1l j (tJ 41- -?, ,~ ~L/.L.'-1 t:;. Btl . , If.. :J "1-1c7 +.~ f!]

/t,5"1 . 4. D .2 <to P, c.f S. "1"1- II~ .:::>. () , +-1-113
;IoSb lJ2.S ~~ '-Ii( ,-.:; '11- 11<; I lD u +fo-z
"7-0 t> 4S ;r~-.-:HI S 1~ f I i..t t: ~9l +bCf

.1} :'-05' 5" 0 '1 +..<:;L~ .~.PD I t '-I Ilot{ +(0,3.

..

Total Volume Removed: .. ____ (gallons) ____(casing volumes)

) Date Sampled: .~ Time Sampled:. . ':to5'

Duplicate Sample ID ,~ . Duplicate DatelTime ~ .MSIMSD collected? ~";> A Vl)(\- .

Laboratory Analytical Methods: .' . SW8260 (VOCs-water)" '\If)(.} \-teL.. AM-18 (MEE). a-- 'JOf'r·G \~ AftP.
E300.1(Nitrate+Nitrite)..:..-{ :'lzS-tnL ,E320.1 (Bromide) 1'....r/tA

/) SW9060M (Total Org. Carbon).w~ SW8260(VOCs~oil) fo,;J {M- .J

. Field Geochemistry:
. ,

Hydrogen Sulfide:

Ferrous Iron:

.CarbonDioxid~:.·

Manganese:::

Sulfate:

Alkalinity:

Chloride:

. Other:

Sampled By: .

Results:

0.0

. a.58
,.U.8)1I0. '2.

0,0

0.0

'j*~~ 3­

----&.\~ dwb }(

Method/Comment: .

:0: '5"t "'::i I-L. . Zo -leO~M. (5,'3~ ~ N"Nc1.C"t'\.

DO eFt¥' .
" ".. U\O ~Q~<h~I--''' _

IM-o' L ~S-d~ J....L........_··_"....;....:......-..,... _
6, , . . "?- Ql "'"i» L

./

Notes:

\
\
\
.\
t ..

s:\es\remed\737490\04000\GW-SAMPL.XLS



Project Name:·

Well Designation:

Weather:

Static Water Level (ft):
Total Well Depth (ft):

WELL SAM~L1NGRECORD
PAGE 1 OF 1

NSA Mid-Souih Site N-6 Project Number:

~S ~~.. \)E.5,.- k\..J-)~S

J\~

4c. '£ t/b./Z- Casing Diameter (in):
---, Casing Volume (gal)

737490

Purging Method: bail G~102 WaTerra Pump other ---'- _

Vol. Electrical Dissolved Redox Visual
Time Purged Temp. pH Conductivity Oxygen Potential Appearance

(Gal.) ("C) (SU) (JlS/cm) (mgIL) (mv)

",q ILl ',5 :JS.:> &.22- .;)13 _ . j.t/I - '-II C_\1'\\ ,A\.J 1\ -.en.

Oq/~ Z. 2.6.9 6.2\ . '2.u$. ) ....~ -3.5 ~

Qq;?O ;J{".l!> (" j, ~QH LiC) -:~L.

6q;J4 ;) (P.'" ~.;Jl ::JO~· Lt lp - :1""1-
b q';)R :J 5· .;)FU" (".;)3 . .,;70<1' 1.0<::> -3z-
Oq 6cJ. :l'\ 1- t :l$ -.:11 ;:;) D.'ltp - 3.'1-
(")q~5 :.3 02 't. '-I c.. ..).,S :21<0· O.QS --3>L

Total Volume Removed: ____(gallons) (casing volume~)----
Date Sampled: -~-=o-=-t Time Sampled: oq t./ D

Duplicate Sample 10 Duplicate Datemme _ MSIMSD collected? . I\}l:) •.

Laboratory Analytical Methods: SW8260 (VOCs-water) .)..- \Jo~ . .,lc", AM~18 (MEE) ~2=-..::Q~O~P.~__

E300.1(Nitrate+Nltrite)~~1~'S"_Lp"'A= ,E320.1 (Bromide) L- sno ""LeI,
SW9060M(Total Org. Carbon) \- I "l.5I'oLf"'~ - SW8260 (VOCs~oil) _---'- _

Field Geochemistry: Results: Method/Comment:

Hydrogen Sulfi~e: .

-Ferrous Iron:

CarbonDioxide:

Manganese:

Sulfate:

Alkalinity:

.. ·Chloride:

Other:

Sampled By:

. Notes:

(Wellhead Condition, Elevation Datum, Repairs, Decon, Preservatives, etc.)

s:\es\remed\737490\Q4000\GW-SAMPL.XLS



WEll SAMPLING RECORD
PAGE 1 OF 1

Project Name:

Well Designation:

Weather:

Project Number:

PEe; \-\w~~

737490

Static Water Level (ft):
Total Well Depth (ft):

AL .Ae,\+-. £/6.'105 Casing Diameter (in):
Casing Volume (gal)--..,...------

Purging Method: bail Gr<iillffQsRe~ WaTerra Pump other _

Vol.. Electrical Dissolved Redox Visual
Time Purged Temp.. pH Conductivity . Oxygen Potential Appearance

(Gal.) ('C) (SU) (IlS/cm) (mgIL) (mv)

fa O"1t.lS I~ ')~.~ 5.80 1l{4 I p,L/ ~\3 I0....ou. ('~\U<

D ':l1..(C{ I "\ 2c./.~ 5. ",,0 lC\3 a.foP> -'1 ,
b"1-S..1 ::J.O :>1../. "7 (1t.O'). 151- 0.38 ":'".:5 &
0"15S- 2.5 ')t./.8 (D.IL r(P'1:> ().o9 -'l"6

. 6~OO ·2."15 ::1t./.9, 10.12- I lP<6 6.11 -81

O~O6 J.t> ;?t..f.q {D.~b \ 1--:t. O .. L- -~~

o <o():r .3.5 2'-1.'1 t d .}.( I:'s c 1.2- -'10
. ,

Date Sampled: .•~-,=D'-I.I_· Time Sampled: . 08/5

Duplicate Sample 10 PE<;.,-:b~ ~ Duplicate Datemrile 0 "1-00

Total Volume Removed: ____(gallons) ____(casing volumes)

MSIMSD collected? ...;.,. •
laboratory Analytlc'al Methods:. SW8260 (VOCs-water) 4 '\JOB t'tCL ,AM-18 (MEE) _4_-_._"_·0_1'>0_·__

E300.1(Nitrate+Nitrite)~-1,$ il1Y('b~ ,E320.1 (Bromide) "'}.,. 5'"'00 ,...... P'1'
SW9060M (Total Org,Carbon)~ • ~(I\Lr>J SW8260 (VOCs~oil) __-_.--' ~_

Method/Comment:- Resolts:

.it o. olD ~ L-i .~\IX.. CO\o~.

o,c.:.8J<S' (I:Sd.·tot-l~) ~ '3/';' 1k~'L. 1)u~ctm:' l~z:'l>i"-=3~fr,il!jIL

428 "0 I '2 = 8le>""3 h.. . ( '2.0 -iOO'",'l~

Field Geochemistry:

_Hydrogen Sulfide:

. Ferrous Iron: -

'. Carbon Dioxide:

-. Manganese:

- Sulfate: .

Alkalinity: .

.Chloride:

Other:

Sampled By:

Notes:

(Wellhead Condition, Elevation Datum, Repairs, Decon. Preservatives, etc.)

.':f.

X.S
s:\es\remed\737490\04000\GW-SAMPLXLS



WELL SAMPLING RECORD
PAGE 1 OF 1

, WaTerra Pump other _

Project Number:

bail

NSA Mid-South Site N-6

~5-t-\w35

_--'-:....I4L::D:::..;.:...:O::..~.=__ . Casing Diameter (in):
Casin Volume (gal)

,...Purging Method:

Project Name:

Well Designation:

Weather:

Static Water Lever (ft):
Total Well Depth (ft):

Vol. Electrieal Dissolved Redox Visual
Time Purged Teinp. pH Conductivity Oxygen Potential Appearance

(Gal.) ..rC) (SU) (IlS/cm) (mgIL) (mv)

I ("J"3l' 1,.<> . ~ "1,(.... -G. 2,-1 ~8~ j<G.S- -q I h-rc....;......\ -~ .

104L.. ;;;.0 ::J.C-.L/ (P.~{;.., ..J'O~ O.Po -q (p. u
I()Y::> :>v.~ lI.,}~ "7s::p" I ('·;:1 - Cf+
10\..\9 3.b ..2'8.l.- lP. :11-" ;).~ 0,-=1 ~ •-9.4'
]&~~ .J'f.h {Po ~{q ..)":}?, b.T/") -Cf9
\058 .q. '::>1 l-. to .~-=t .)19-. a.lo'l -9<n

Total Volume Removed: ____(gallons) ____Ceasing volumes)

-'
Date Sampled:~ Time Sampled: \ \ () 5
Duplicate Sample 10 Duplicate DatelTime _ MSIMSD collected? ------'---'-----

'. .
laboratory Analytical Methods:' .SW8260 (VOCs-water) 2. - \XJA !'lcc ; AM-18 (MEE) 7... voA

E300.1(Nitrate+Nitrite) l'-IZS Pol:r • E320.1 (Bromide) 1- 5bOmL pol"]

SW9060M (fotal Org. Carbon) /- 12~ tvlLro\y SW8260 (VOCs~6il) ..•

',.:)Method/Comment:.Results:

0','0 ~5IL.Hydrogen Sulfide:

.Field Geochemistry:

FerrousJron:2..2 )( 5" = 1( ~I L

Carbon Dioxide:.~-.-'.~.-::::''\&y...-.l,o-,.g....~tt:f,~4--"......;-+4,'*
Manganese: .,...~":::"":,/_<:J.:........:~:...=~l..::L:....,,--~,--,--,,,,,,"",,,__..,.- _

Sulfate: ~O~·::.lo,O,.;::·!....:..- """--- ---. _

. Alkalinity: 202- 11'\~) I... .. '( 1<3.. - ~ MC) Ie~-t-"j
Chloride: $5 x <:>. I p1)' L tY. 4'+::: '" ":j J '- Ie - % f'll.3 1L fe'5\

Other:

Sampled By:' ·<JGD.

Notes:

(Wellhead Condition,' Elevation Datum, Repairs, Decon, Preservatives, etc.)

s:\es\remed\737490\04000\GW-SAMPLXLS



WELL SAMPLING RECORD
PAGE 1 OF 1

Project Name: NSA Mid-South Site N-6 ' Project Number: 737490
Well Designation:' ' __?E_~_5_-'_~_\.U~3__'t>=- --,-
Weather: , ~G'~ ~CI\- (~\)~, \:>~ ~"" \ )d~

Static Water Level (tt): qrs~ 'Yb.3'Z. Casing Diameter (in): 2 h---------Total Well Depth (tt): Casing Volume (gal)

Purging Method: bail Grundfos Redi-Fl02 WaTerra Pump' other----
Vol. Electrical' Dissolved Redox Visual

Time Purged Temp, pH . Conductivity Oxygen Potential Appearance
(Gal.) ('C) . (SU) (IJS/cm) (mglL) (mv),

\ \ SO \ .;z.~.~ G.sg 2...0,6 "'l.., t)1- -I~(.. 1t?t\UL I~ \.. ... ~,

t 15'"5" ;;).~.() '-.S8 l?i\ ~ (,BY '-I~"'3 ~ J
12\:)0 :J. v L ~)"l. tn.S<.. '?,::2R "J. • (). L\ -\~

fa. 0 q... ::J .5 ~19,.4- '.~L) ~~Y .J,D.~ , -" A,<:; (' \~o.r
'f J I :l c?8.Q (, ..,c./ 331 I 0-=1, -12.l/
I 'J1"':l-: ~5 jR.Cf L,·s3 3~g . O,@t. -/2..4-

Total Volume Removed: (gallons) (casing volumes)

\~::lO

Date Sampled:,~ Time Sampled:' A:\ g e q!3.. ", .

Duplicate SamplelDDuplicate DatelTime· -, . MSIMSD Collected? _' _

. Laboratory Analytical Methods:SW8260 (VOCs~wat~r) 2.. \..loA HCl.; AM~18 (MEE) ';;Z 'lOA
E300.1(Nitrate+Nitrite) l-I'l'SI"ll.- . E~20.1 (Bromide) 1~:srn~L f?\]

SW9060M (Total Org. Carbon), \~ 1;25Mkpo\1' '. '. $W8260. (VOCs~oil) _--_'__--.,;.__--

Field Geochemistry:

Hydrogen Sulfide:

, '. Ferrous Iron: '

Carbon Dioxid~:__ .

Manganese:

Sulfate,

Alkalinity:

Chloride:

Other:

Sampled By: ·~.L,

Notes:

(Wellhead Condition, Elevation Datum, Repairs, Decon, Preservatives, etc.)

s:\es\remed\737490\04000\GW-SAMPL.XLS



WELL SAMPLlN<3 RECORD
PAGE 1 OF 1

Project Number:NSA Mid-South Site N-6

t;>E.S' 1-\~ 4~~L-_----'-_~----'- _
~~~ b'\.' \"\JW\-"c}. .. . .s
't b . D a Casing Diameter (in):

_______Casing Volume (gal)

Project Name:

Well Designation:

. Weather:

Static Water Level (ft):
. Total Well Depth (ft):

Purging Method: bail ~sRedi~ WaTerraPump other _

Vol. Electrical Dissolved Redox Visual
Time Purged Temp. pH Conductivity Oxygen Potential Appearance

(Gal.) . ("C) (SU) (~S/cm) (mglL) (mv)

l-=rO?£o _7 () ..74. I L 1""\"::1- "')-=1-(0 \, n -;) / r \l\\')Q\~

i-=18'-\ 2... $" d-71'1. ''.oz ~ I.d':+. - Jrl-
~

\""'l3~ ?ot: ILl Is..D~ :;l~;}- (.• 0 J ~14
t'"1 '-\ \ .~.c..t (9.o':!.., ~8~ '\ ,l'>'n . -/4

\~'-{ :s ~. '~IO &06'-\ 7-~d- .\ ..(') <- -"1"":<

Total Volume .Removed: _~__(gallons) (casing volumes)------

Date Sampled: #t---Time Sampled: ._C--L.:JS':::.>=:::..- _

Duplicate Sample 10 DupliCate DatelTime _'-- _ MSIMSD collected? --r..;Ne=~.__

Laboratory Analytical Methods: SW8260 (VOCs-water) 1- 'lOA(t-kt} . AM-18 (MEE) d \lOA

E300.1 (Nitrate+Nitrite) l~ \ 20'S ...\.. ~"Y- .E320.1 (Bromide) ,- s<:N .... L. {?'=>'1
SW9060M (Total Org. Carbon) 1- I 'Z~ I"\L. P~':y SW8260 (VOCs~oil)~ ~ _

Field Geochemistry:

Hydrogen Sulfide:

Ferrous Iron:

Carbon Dioxide:

Manganese:

Sulfate:

Alkalinity:

Chloride:

Other:

.. Results:

O ...b

Method/Comment:

'"" 0 •"b10-ll O:1>\o} ,

Sampled By:

Notes: 'D,O, C~",.,.t.6 ~l£'nero¢tr ~C~ .:: 0 . <=t I ~~~d 0<..>;";"6 S:C""rc--- colle~~ .....

.F.l~d l=,.. M 6cocJ.u, ~r~ u!.L(l • .

s:\es\relmid\737490\04000\GW-SAMPLXLS



- ... ' •••'_0 ./ •••

WELL SAMPLING RECORD
PAGE 1 OF1

Purging Method:

Project Name:

Well Designation:

Weather:

Static Water Level (ft):
Total Well Depth (ft):

NSA Mid-South Site N-6 Project Number: ~

S?e~- kW t{lJ
">:> f'.S\~. ,,~~. 'n Q M'c). 1. \:) l)i=", \ Q" ('.... e ~e £,..." '0 Ij.:) e .J-

L/h,:r8 . Casing Diameter (in): _---':J=-._' _
Casing Volume (gal)-----...,.....--

bail ~sRedi-~ . WaTerra Pumpother__.,--_

Vol. Electrical.. - Dissolved Redox Visual

~ , Time Purged Temp. pH Conductivity . Oxygen Potential Appearance..
(Gal.) ('C) (SU) (J1S/cm) (mglL) (mv)

ItolS /,0 Jl1.1-- lo.D~ I '=IS- I~(n +"1B C. \ hI ,c)\4

Hit I ct I, S- ;J(n ~ (0.0\ l-=t~· , .l-'t- ~:).I . .<:l.

\lit ;;r; I ~S .:0 Po. ~ (...("-) C'. I -=lS I.IL -+~'f.
1f".JR 70 30,f) (,., lOC\' I'7Lf ::J.' (n -+SlP

i ( ~.;1-
. ?:c.R {;._6~ I ':1 5" \ • £...i'I ~4,-\

H" ~-:r '2< ,>0. \ (0 .. ()\ (:+fo j.' 4· ~ ~lo

. Total Volume Removed: ____(gallons) (casing volumes)----

Date Sampled: ~ \ ~ \,-0_'__ Time Sampled:::::k?-A \("'4-S-

. Duplicate Sample 10 -'-_-_._.__ Duplicate·DatelTime __-_. _ M$IMSD collected? t-J 'b .

Laboratory Analytical Methods: SW8260 (VOCs-water) 2. "ott. . "CL •AM~18 (MEE) _2-.::;.;..;.~:.:>Q:..:.'+\.:....-__

E300.1 (Nitrate+Nitrite) '\r-:- \ 1..i3 Ml. o<:kl . E320.1 (Bromide) t -"Sex:> y'f\L (O'y .
SW9060M (Total Org. Carbon) \--......:,\z.'5 V''Y' .. . SW8260(VOCs~il)__._-....:.--~~_-'--_

.Method/Comment·.

No b\"~Q)\i)f'

Results:

6 . 0 ';). -~ I.L

'1B "'~~ 11 I l). ~& ILld)~t" era M~ 't.. ( j()() -'l/~ ffi.I\~ -k~~~
4?- &.:~ 'Yo 0,1 l'f'.llc.fd'~+-:>. 9,"=1 lk.'dL (It)- YOm p~ =led)

Field Geochemistry:.

.Hydrogen Sulfide:

Ferrous Iron:

Carbon Dioxide:

. Manganese: .

Sulfate:

Alkalinity:

Chloride:

Other:

Sampled By:

Notes:

(Wellhead Condition, Elevation Datum, Repairs, Decon; Preservatives, etc.)

s:\es\remed\737490\04000\GW-SAMPL.XlS



737490 ' '

~ .,

WELL SAMPLING RECORD
PAGE 1 OF 1

NSAMid-South Site N-6 Project Number:

'?E.S-~w5S

Casing Diameter (in):
_______Casing Volume (gal)

bail,~Redi-~ WaTerra Pump other _Purging Method:

, Project Name:

Well Designation:

Weather:

Static Water Level (ft):
Total Well Depth (ft):

'.
Vol. Electrical Dissolved Redox Visual

Time Purged ' Temp. pH Conductivity Oxygen Potential. Appearance
(Gal.) C'C) (SU) (IlS/cm) (mglL) (mv)

01:1.0':;- \t2- Q.'-\ \\ G...'-{,'"'1 ~~\ "Z"~ I-,~-r::; c.'<p I • ,

<Cf'}\:)C$ '2SA G" .~L\ 4c.:.~ 1(~ -lOS
<c::Pt t 2- , 2.5·B 1:,·43 ~Cc. \ \A? -IO~

~,b 'J.6.0 t,. t.l \ ttl.- -z.. \.\q ~lo5

oCfZ5 I, '5 ' ~5,S {~' tlo "L/ c::;. c;- {,,...L/ -102-
oq"$O '2.0 2£#· 6 I". ~'l i..JIn I ' (), f3q - (01
0'135' J. :c;- :J~.5" (0.4\ L/[Pt.{ o.:rlP -I {} (n

Total Volume Removed: (gallons)---- ____(casing volumes)

Date Sampled: ,~ K /0> r Time Sampled: ' cFl' 3D
Duplicate Sample 10 _~-_' Duplicate DatelTime ,...--_ MSIMSD collected? tV a

Laboratory Analytical Methods: SW8260 (VOCs-water)

E300.1(Nitrate+Nitrite)1':"\~s'(\'\lro1-; E320.1 (Bromide)

SW9060M(Total Org. Carbon) (-laSML pa\¥,

1- \.loA , AM-18 (MEE) _h.",=-\Jc>=:<..:IA,--_

<.. - 5bo ""l ('O\~

SW8260 (VOCs~oil) _-=====~~__
Method/Comment

, ,<5> ,

Results: 'Field Geochemistry:

Hydrogen Sulfide:

Ferrous Iron:

Carbon Dioxide:·,

Manganese:

Sulfate: '

Alkalinity:

Chloride:

Other:

Sampled By:

Notes: ,"DK)

(Wellhead Condition, Elevation Datum. Repairs, Decon, Preservatives, etc.)

s:\es\remed\737490\04000\GW-SAMPLXLS '



Project Name:

Well Designation:

Weather:

.Static Water Level (tt):

Total Well Depth (tt):

WELL SAMPUNG RECORD
PAGE 1 OF 1

NSA Mid-South Site N-6 Project Number: .737490

?Eo'5 -l'-\\...YSl',)

( ~

tf b· ~ (P ,Casing Diameter (in): __...2_'_' _
Casing Volume (gal)--------

Purging Method: bail (§"fundfosRe~WaTerra Pump other _

Vol. Electrical Dissolved Redox Visual
Time Purged Temp. pH Conductivity Oxygen Potential Appearance

(Gal.) ("C) (SU) (~S/cm) (mglL) (mv)

0"141 22.. "2.. (e. as 333 4,~ -t~ .2 -k ,~,J.

~15C.. 1.L\.~ &'.3"1- 3zz> O.~'f <-t': ~
D::l5~ 4 z... ~ '.1"1 '3\1 'I 1).~L ~ ... V
:9go~ ~ Z&.i.8 ~ .~-=f 2\4 ~.~, . ...L{.:)..)

".

Total Volume Removed: (gallons) (casing volumes)----
Date Sampled: ...:8...:J_e._i_o_' Time Sampled: --=O'-"8""-'-l5"'!.- _

Duplicate Sample 10 Duplicate DatelTime -'--
. .

MSIMSD collected? t-tO .

Laboratory Analytical Methods: SW8260 (VOCs-water) ,;!. '\10~ tltL ,AM-18 (MEE) _2._uc_·l=\~__

E300.1(Nitrate+Nitrite) ,. I'J.S""Lt»2J ,E320.1 (Br~mide) \.-5bo,.....t..rJj ' .
. SW9060M (Total Org. Carbon) \- \'l.:j ""L~ 'SW8260 (VOCs:oil)_~l--:...._"'--_""";"'---:'"

Field Geochemistry: Results: Method/Comment:

Hydrogen Sulfide:

Ferrous Iron:

Carbon DIoxide:

Manganese:

Sulfate:

Alkalinity:

Chloride:

.Other:

. Sampled By:

0,00.

0.0

\40 d~·.1~ ~ I ~I L If' «,f = . \40 ~~J'; , .
1ro.c!'1:h.>cO. 0,' ~IL/<:lt~;t~ .~ ~jlL..

~ d.\:>p "" '1foj- l<Q,'z, .:: 9 y m" \ .... -

"

Notes:

. (Wellhead Condition, Elevation Datum, Repairs, Decon, Preservatives. etc.)

s:\es\remed\737490\04000\GW-SAMPL.XLS



cJ"

Project Number:

WELL SAMPLING RECORD
PAGE 1 OF 1

NSA Mid~South Site N-6

PE~- Hl~(as->-

. El: ~

Casing Diameter (in):
Casing Volume (gal)-------

bail EdfOS Redi-F~ WaTerra Pump other _Purging Method:

Project Name:
Well Designation: .

Weather: ..

Static Water Level (ft):
Total Well Depth (ft):

•
Vol. Electrical Dissolved Redox Visual

Time Purged' Temp. pH Conductivity Oxygen Potential Appearance
(Gal.) ('C) (SU) (liS/em) (mg/L) . (mv) .

\391 2 ~1'-3 (Q.2'2- 2S'3 "2.o~ (... r [T...,..b:-d .
I Llo2.. L'"1..$' . (g.)~ Z-Sf) lc':'~ "';f:o
tAct:. ~.'L !/';-'~14 ~Gt.{ . t,. 0'41 &.'5
~4oq 4 .ZR.'3 {P.I z... 2tA '\ 0'-1 G:.'3
!~ '2. :71,fJ ~,\1 a's O,q~l "3
,4\b- :J 2+,S- (;.,6'\ 2Cs,'i C\(q,,~ h3

114lK tQ .19.4 ~, CJ8 '~~,> . ·o~'2. ~2.

, Duplicate DatelTime _._-__~•
Total Volume Removed:

Date Sampled: 4u6.,../-=I:).J,./--- Time Sampled:

Duplicate Sample ID ~

(easing volumes)-.,----

MSIMSD coilected? r-J <!:l-=-----

Laboratory Analytical Methods: SW8260 (VOCs-w~terr~~"c'A .-Iel.- ,AM-18(MEE) '2- ~j).. (~\
(-IZ-'''''L.

E300.1(Nitrate+Nitrite) ~q>,E320.1 (Bromide) l-'500 ~l P?~ ,

SW9060M (TotaIOrg. Carbon) 1-1'2.5'''''Leu~ SW8260 (VOCs~oil)-:--__' _'- _

Field Geochemistry: Results: Method/Comment:

Hydrogen Sulfide:. .

Ferrous Iron:

, Carbon Dioxide:: .

Manganese:

Sulfate:

Alkalinity:

Chloride:

Other: "

Sampled By:

Notes:

(Wellhead Condition, Elevation Datum, Repairs, Decon, Preservatives, etc.)

s:\es~emed\737490\04000\GW-SAMPLXLS



Project Name:

Well Designation:

Weather:.

Static Water Level (ft):
Total Well Depth (ft):

WELL SAMPLING RECORD
PAGE 1 OF 1

NSA Mid-South SiteN-6 Project Number: 737490

'P t:. ~ - NLUto\J •
Purging Method: bail Grundfos Redi-Flo2 WaTerra Pump. other _

Vol. .. Electrical Dissolved. Redox Visual
Time Purged Temp. pH Conductivity Oxygen Potential Appearance

(Gal.) ('C) (SU) (IlS/cm) (mglL) (mv)

I" OY D.S . .2~. D b.L.#~ c2 ot ·71·.1 fa ~.~ eJ 1(' \" .X \""0 h. ....

,<; oct /.0 J -=l q (p. 7:>1-. ~b\d .:). ss- +I../=l "'-

15 \-;1.. I • •~ . '"\~. R l4 .38 dO'+- I. (pO ~L/3

\515 0(7.0 .:2"1-.5 (oc Jt ~t{) L{)~ i-d.~

i ;:;/ R ;.}. ;). b ;;lr.lP ttl ~(p .:J.I~ ·o.q2.- ~lv

/5':J3> ;:)is !Y /l &~O fp.:lS ;;ll !:) (). p,~ -+1I
IS ;)(0 ;).r5. 2~.U L..2~ ,?tlo h A7 ~(O

Total Volume Removed: ____(gallons) (casing volumes)------
Date Sampled:~ Time Sampled: _I S- 3. S-
Duplicate Sample ID . Duplicate DatelTime __-,-__ MSIMSD collected? --'~L>t..;=-_-,-

Laborat()ry Analytical Methods: SW8260 (VOCs-water)·OZ~ . , AM-1.8 (MEE)Ql; VOC\.
E300.1 (Nitrate+Nitrite) 1id$~L~"". E320.1 (Bromide) l;;".~

.SW9060M (TotaIOrg.Carbon)t- tc?'\£'~SW8260(VOCs~i1) """:._...,...,.----' _

Field Geochemistry: Results: . Method/Comment:·

\. ~+ t>

z foe ~~/L.

Hydrogen Sulfide:

Ferrous Iron:

Carbon Dioxide:

Manganese:

Sulfate:

Alkalinity:

Chloride:

Other:

\ 43 c!.i\,-h:> 1(3 "5JL

~9 d,";f~.s K. () ., -

:(.. 0l:>!D<'. \) ,"~1e.:= D .4o'J'L) .: . . .
2-0 -100~ ,L-+c<' ~ (~e·ce~~ 7~~l 1..) .

( \DD--4lX:;~{L. ~-t\ ('Pf).(.~ie =1~e~ It- ,)

(" ~'L.

Sampled By: -S)+.~;;;:;.3~---------------

Notes: '"1:>~o. ~\.v..J ~J Cikl) rV\.f-\-i-.~~. ;b. '0, '2:.. C).); r";J I ~
;:.)-k-....A 'k...\& ~c~ . ....::>1 o.,\S- J:A

(Wellhead Condition. Elevation Datum, Repairs. Decon, Preservatives, etc.)
. .

s:\es\remed\737490\04000\GW·SAMPLXlS



Project Name:

Well Designation:

Weather:

WELL SAMPLING RECORD
PAGE 1 OF 1

NSA Mid-South Site N-6 Project Number:

~l~.~~ PES .",,\,.j~.5

737490

Purging Method:

;)'1Static Water Level (tt):
Total Well Depth (tt):

Casing Diameter (in):
Casing Volume (gal)-------,..--

bail (Grundfos Redi-Fiay .WaTerra Pump other _

Vol. Electrical Dissolved Redox Visual
Time Purged Temp. pH Conductivity Oxygen Potential Appearance

(Gal.) <"C) (SU) (~S/cm) (mgIL) (mv)

1"'1"",,, n';- :J.~.. }C:; ~.I",l/ t/R"f . J. 2,2 -118 CleCl\'

11-10 Jf) 9~.~ te,58 .51/ I, 1<' - (I(

11- 13 /, :J '7,,88 l.b.SS S" . 0·CfCf ~/lo

\-=l-I'":f '1, () .;>IP.5J (PI C\ 3 f),.Jl~ . O.~R -/11

i"1ClR :?,t:> :JfJ> j~ I f" .~7 ~')..( CJ.=1CP -{(Z- .

Total Volume Removed: (gallons) (casing volumes)----

Date Sampled:~ Time Sampled: 11«5·
Duplicate Sample 10 Duplicate DatelTime ........_

Laboratory Analytical Methods: SW8260 (VOCs-water) . 2 Vb R· .AM-18 (MEE) .2\)6A
. E300.1(Nitrate+Nitrite) \-(;)5\\ ....~. E320.1 (Bromide) 1- 500 !'\L tol~ '.,

SW9060M (fotal Org. Carbon) .\ ;:£;6 !,L. \'"~ SW8260 (VOCs~ll) '-'----'--_

Field Geochemistry:

Hydrogen Sulfide:

Ferrous Iron:

Carbon Dioxide: .­

Manganese:

SUlfate,;:.:
:~1··· .;..:. .

Alka~ity:
...~

Chloride:

Other:

Sampled By:

.Results: •Method/Comment:

Notes: po

(Wellhead Condition, Elevation Datum, Repairs, Dec(m, Preservatives, etc.)

s:\es\remed\737490\04000\GW-SAMPl.XlS



WELL SAMPLING RECORD
PAGE 1 OF 1

Project Name:

. Well Designation:

Weather:

NSA Mid-South Site N-6

1"S-~ ':1,,>
Project Number: 737490

Static Water Level (tt):

Total Well Depth (tt):
Casing Diameter (in):

Casing Volume (gal)-------'--

:J .,

Vol. . Electrical Dissolved Redox Visual
Time Purged Temp, . pH Conductivity Oxygen Potential Appearance

(Gal.) . ("G) (SU) (IlS/ern) (mglL) (mv)

IB1'S ,
Z~.I'" I...-=J<J ~'=:.'1 2.1 <... of l_"-t ·~,..\o.d .

i6'28 '24. S"3 k &5 ·3(....8 \. $\ -ffo~ II

1£,3'-\ 2,L\1 e b.~\ .~-=lS" , ,'2--=1- t-(~I

I b~ct '2~~ ~.(.J) ~'8«-l \ .\.(,.... .,.(dJ

\'L\~ :z..5."":\-. L.C;«1 385 t. \7~ .....Lz.o

(
Purging Method: bail Gpl§fOSR~2 WaTerra Pump other _

. Total Volume Removed: (gallons)---- (casing volumes)----

Date Sampled: .;::8o..;l~"1--..:..../o_' Time Sampled:

Duplicate Sample 10 ---, Duplicate DatelTime _---'- . MSIMSD collected? ·_'i""""",,,e.;;;.~ _

Laboratory Analytical Methods: SW8260 (VOCs-water) en '\101£\, AM~18 (MEE) 2.' 'lOA

E300.1(Nitrate+Nitrite) 1-12Snol.f">'1 ; E320.1 (Bromide) \ - '5to""Leo~

SW9060M (Total Org. Carbon) t- tZSrMlfol.., SW8260 (VOd~oil)__-,,- _

\~3di,1l~ X. \~,\. fd\~n-: r:f3'Z}1L: 1a>400~l~~.

;If/;) lS,,.·b~ 0,' -= 2fe~ 1L . (0 -qo ';~ )L .~-t,

Method/Comment:

(\0 bll>-( Cl!llor

Results: ..Field Geochemistry:

Hydrogen Sulfide:

.:Ferrous Iron:

Carbon Dioxide; ..

Manganese:

Sulfate:

Alkalinity:

Chloride:

Other.

Sampled By:

Notes:

(Wellhead Condition, Elevation Datum, Repairs, Decon, Preservatives, etc.)

s:\es\remed\737490\04000\GW~SAMPl.XlS



WEll SAMPLING RECORD
- PAGE 1 OF 1

Project Name:

Well Designation:

Weather:

NSA Mid-South Site N-6

PE.S-~vJBS

Project Number: 737490

Purging Method: bail

Static Water Level (tt):

Total Well Depth -(tt):

Casing Diameter (in): __~2,-\_l. _

Casing Volume (gal)--------,---
~sRJ;)to2 WaTerraPump -other _

Vol. Electrical Dissolved Redox Visual
Time Purged Temp. pH Conductivity _Oxygen Potential Appearance

(Gal.) ('C) (SU) (IlS/cm) (mg/l) _(mv)

13~\8 1(2- -Z5.~o (..-"::f'2. et":1S" - 5.tH - \'1. \
\ -0 2'2- I ;;Z G:.. ~I fa -::[.<. 4'"'12- )·30 -1'3~ Ct-eef.

l ?>2.S l.S 2<".&~ ~.'"l-5 'i""'l3, \.o-=J - \'35
\ '3;Zg L .;Ie...~2 lo.-:p.l ~ctc) D.<fb --1;}R

1'-3~1 z. "'S' t.~,2..\ (_ .--=1-2- ~q-<, (),8L.f - -'~C)-- ~.A ~,J.

\1> 3'5 ~-=1.":f."1-- G,;. ,'T"'L 4'l3 D."b -11-., 0

\3?'~ ~ 2'1.\\ ~.~l Y<i3 D.-=t~ -117-

Time Sampled: 14cx::.
Oliv1D I " L..Duplicate DatelTime rz.ee,(p9 6~ MSIMSD Collected? --":...:..::;'1'-> _•

Total Volume Removed:

Date Sampled: '8{?1-1 0 {

_ Duplicate Sample ID P£~~'DP2

____(gallons) (casing volumes) -----

laboratory Analytical Methods: SW8260 (VOCs-water) 4 <x>A >l0.., AM-Hi (MEE) ~ \JoA -

- E300.1(Nitrate+Nitrite)2.-I'l.Sr.-L e'1_ .E320.1 (Bromide) 1..-500ML e,11

SW9060M (Total Org. Carbon) 1- - .? 'f /YIL ~)--- SW8260 (VOCs~oil) - ....;....__

Field Geochemistry: Results: Method/Comment:

o.O:S·r"'~J~

2. LID ......~J'-

Hydrogen Sulfide:

Ferrous Iron:

Carbon Dioxide:"

Manganese:

Sulfate:

Alkalinity:

Chloride:

"Other:

1St

L, *,\- ~\\\,\W· (' t\\)f' IQ p . \0\';<.": c.olor', .

Li~ a~~<:Q\ot"

Sampled By: l\t'd.L..../--,-- ~__---=--_

"Notes: wj•

(Wellhead Condition, Elevation Datum, Repairs, Decon, Preservatives, etc.)

s:\es\remed\737490\Q4000\GW-SAMPl.XLS "®-



WELL SAMPLING RECORD
PAGE 1 OF 1

Project Name:

Well Designation:

Weather:

NSA Mid-South Site N-6

'P£S-- MW 8 t>

Project Number. 737490

Purging Method:

AOI~<'"Static Water Level (ft):
Total Well Depth (ft):

Casing Diameter (in):
Casing Volume (gal)-------

bail ~dfOS~2 WaTerraPump other _

Vol. Electrical Dissolved Redox Visual
Time Purged Temp. pH Conductivity Oxygen Potential Appearance

(Gal.) ("C) (SU) (IlS/cm) (mglL) (mv)

IF\?LJ , (~ J4.')\ L i.:'< 3~(4 , ':l.~ - .S''' C \lh,.\, \...-- ........:.

3t{3 ~: .
~

\,~ .3":f- I.S- ::J U.I,,\" I... s-ct , ,f { -4s-
,5L{7.- /.1-5" ::i.,\.bCi Lr. :\(P .~~O () 'Rib -:>'l
IS-L./en ,.J.D ;2S,l/Q {,.S5 ~5"{P t"> ~3 -I,~

1/)'-19 -'),;S- :Js.9.t..f (",,55 ~~8 D. ~:::t. -4
ISS"..J.. 3,() 2.C;.CfI ~.sif ~"D ().~I -(

Total Volume Removed: ____(gallons) (casing volumes) .----

Date Sampled: Time Sampled: -I~/b

Duplicate Sample 10 Duplicate DatelTime _-'--_..- _ MSIMSD collected? ----,,-

Laboratory Analytic~1Methods: SW8260 (VOCs-water) z- \JO~ . AM-18 (MEE) 7. <>.A:,~.

E300.1(Nitrate+Nitrite),-\"2..'S"~?\ ,E320.1 (Bromide) ,-~O rnL E~
SW9060M (Total Org. Carbon) t-a~ ML ~ SW8260 (VOCs~oil). _

Field Geochemistry:

Hydrogen Sulfide:

Ferrous Iron: .

Carbon Dioxide:

. Manganese:

Sulfate:

Alkalinity:

Chloride:

Other:

0.6 (\S). c.okir,c~.

Method/Comment:.Results:

....Sampled By:

Notes:

\.
(Wellhead Condition, Elevation Datum, Repairs, Decon, Preservatives, etc.)

s:\es\remed\737490\04000\GW-SAMPLXLS ®-



WEll SAMPLING RECORD
PAGE 1 OF 1

other _

NSA Mid-South Site N-6 Project Number:

PE'S - \N "J e...s

."~ .c.j.\~ \ooe>'c Casing Diameter (in): 0'

_____'_' Casing Volume (gal)

Purging Method: ~ Grundfos Redi-Flo2 WaTerra Pump

Project Name:

Well Designation:

Weather:

Static Water Level (ft):
Total Well Depth (ft): '

)g----(g

Vol. Electrical Dissolved Redox Visual
Time Purged Temp. pH Conductivity Oxygen Potential, Appearance

(Gal.) <"C) (SU) (lIS/em) (mgll) (mv)

~,---------,,' ------------...--- ,......

,~

/
Tota'tVolume Removed: allons casin volumes

Date Sampled:~ Time Sampled: \S'~

,[)uplicate Sample ID _pE'..o?1 Duplicate DatelTime 'fO::> MSIMSD collected? ~¥=..-.5.,.L-__

'laboratorY Analytical Methods: SW8260 (VOCs-water)' - , AM-18 (MEE) _

E300.1 (Nitrate+Nitrite) __-'-- , E320.1 (Bromide), _

SW9060M (Total Org. Carbon) SW8260 (VOCs-:oil)~12 ,L, 2.- 8 -t6h:.I.

Field Geochemistry: Results: Method/Comment:

Hydrogen Sulfide:

Ferrous Iron:

Carbon Dioxide;'·

Manganese:

Sulfate:

,Alkalinity:

Chloride:

Other:

Sampled By:

Notes:

(Wellhead Condition,Elevation Datum, Repairs, Decon, Preservatives, etc.)

s:\es\remed\737490\04000\GW-SAMPl.XlS



WELL SAMPLING RECORD
PAGE 1 OF 1

Project Name:

"Well Designation:

Weather:

NSA Mid-South Site N-6

PE'S - \l-J"3' Z\.)

Project Number: 737490

Purging Method: WaTerra Pump other _

Static Water Level (tt):
Total Well Depth (tt):

~ .c..:.\ ~ ""?>,,'" t: Casing Diameter (in):
______'_'__Casing Volume (gal)

@ "Grundfos Redi-Flo2

2..' •

Vol. o Electrical Dissolved Redox Visual
Time Purged Temp. pH Conductivity Oxygen Potential Appearance

" (Gal.) ('C) (SU) (itS/em) (mglL) (mv)

9 .• &= ,." --~
-------

1-

---~V-.....-- . "

~

~
,.

.,/
/,.....

-'Total Volume Removed: ____(gallons) (casing volumes)----

. Date Sampled: __~_I_.,_/_o_(_.__ Time Sampled:

Duplicate Sample 10 _.....:- Duplicate DatelTime _--==-_--'- MSIMSD collected? u_'...,."_. _

Laboratory Analytical Methods:SW8260 (VOCs-water) 1.. 'oO~ ("C~) ;AM-18 (MEE) 2. \)Q~ ("f\f~1~
E300.1 (Nitrate+Nitrite) ,- I ZS...-l. f"') ,E320,1 ~Bromide) t - sa::> ""l PC-b!
SW9060M (fotaIOrg:'Carbonp- \2.5 _L e02J SW8260 (VOCs~oil) 2 \lOA {~"'r~~:)"

Field Geochemistry: Results: Method/Comment:

Hydrogen Sulfide:

Ferrous Iron: "

Carbon Dioxide:

Manganese: "

Sulfate:

Alkalinity:

Chloride:

Other:

Sampled By:

Notes:

(Wellhead Condition, Elevation Datum, Repairs, Decon, Preservatives, etc.)

-
s:\es\remed\737490\04000\GW-SAMPL.XLS



WELL SAMPLING RECORD
PAGE 1 OF 1

Project Name:

Well Designation:

Weather:

NSA Mid-South Site N-6

P~S- MW3S
Project Number:

2"Casing Diameter (in):
Casing Volume (gal)--------

Static Water Level (ft): ~ S-.-<.H booY..
Total Well Depth (ft):

PurgingMethod: (@iW Grundfos Redi-Fl02 WaTerra Pump other _

Vol. . Electrical .Dissolved Redox Visual
Time Purged Temp. pH Conductivity. . Oxygen Potential Appearance

(Gal.) <"C) (SU) (~S/cm) (mglL) (mv) ------------------V-

----~

. -------L./
/

Total Volume Removed: ____. (gallons) ____(casing volumes)
~_:'> "

Date Sampled:<']<33 .) !?' 15 e{9/o{ Time Sampled:

Duplicate Sample 10 '---_ Duplicate DatelTime _ MSIMSD collected? __----''-'-_

laboratory AnalYtical Methods: ...• SW8260 (VOCs-water) -'-- ,AM-18 (MEE) ----' _

E300.1 (Nitrate+Nitrite) ----' '-- , E320.1 (Bromide)__~-=-=-,---_

SW9060M (Total Org. Carbon) _---''---'---'---_ SW8260 (VOCs~il) _--:.;7..=--_\)-,-O~1\,--_-,-

. Field Geochemistry: Results: Method/Comment:

(Wellhead Condition, Elevation Datum, Repairs, Decon, Preservatives, etc.)•

. .

Hydrogen Sulfide:

Ferrous Iron:

Carbon Dioxide:··

Manganese:

Sulfate: ..

Alkalinity: .

Chloride:

Other:

Sampled By:

Notes:

-- -"--'----------'--------'------:::;:>'"....:::.._--'--

s:\es\remed\737490\04000\GW-SAMPL.XLS



WELL SAMPLING RECORD
PAGE 1 OF 1

.Project.Name:

Well Designation:

Weather:

. NSA Mid-South Site N-6

?E-S - 11'J.:I'3 'D

Project Number: 737490

Purging Method:

· Static Water Level (ft):
Total Weil Depth (ft):

>-- ~\.~~'<-.. Casing Diameter (in): _z_' _
•• > Casing Volume (gal)--------

@ Grundfos Redi-Flo2. WaTerra Pump other__-,-_",-

Vol. Electrical Dissolved' R.edox Visual
Time Purged Temp. pH Conduc.tivity Oxygen. Potential Appearance

(Gal.) fC} (SU) (IlS/cm) , ' (mglL) (mv) .

----~--
~
~

--I--

~

------./
/

../
/

L..
Total Volume Removed: ____. (gallons) (casing volumes)---'--

163~·Date Sampled: ...;;.~.<..J<J"",I,-D....;I Time Sampled:

Duplicate Sample 10 _-'- DupliCate batemme _' ' MSIMSD collected? _

Laboratory Analytical Methods: .' SW8260 (VOCs-water)"2.. '''ClA' ,AM-18 (MEE) ~ VOl>,

.E300.1 (Nit;ate+Nitrite) t- 12.S ""I- po) , E320.1 (Bromide) \ - "'00 ",L ~')

SW9060M (Total Org. Carbon) l- I, b ML pol) . SW8260 (VOCs~oil) -z.. vc"\ (V1\frC.k........!'\

Field Geochemistry:

Hydrogen Sulfide:

· Ferrous Iron:

Carbon Dioxide,: ._
· ,

,ManQanese:

Sulfate:

Alkalinity:

Chloride:· '

Other:

.Sampled By:

Results: " Method/Comment:'.

Notes: ...... 0 "'" .J 1 1-- ..1r·c .... o-tO'u:..'IL"\-e\T'> O,SM~/l.·.y. , ""~$v!V(! u0 r (' ill M.R \ !.. ;) ~

(Wellhead Condition, Elevation Datum, Repairs', Decoo, Preservatives, etc.) .

s:\es\remed\737490\04000\GW-SAMPLXLS



Project Name:

Well Designation:

Weather:

Static Water Level (tt):

Total Well Depth (tt):

WELL SAMPLING RECORD
PAGE 1 OF 1

NSA Mid-South Site N-6 Project Number: UlliQ

OC"'<;L. \'SlJ~

Z9 .S6 Casing Diameter (in): ~ .t

Casing Volume (gal) -~:...--------
-----..,....--

Purging Method: bail <EtosR~ WaTerra Pump other _

Vol. Electrical Dissolved Redox Visual
Time Purged Temp. pH Conductivity Oxygen Potential Appearance

(Gal.) <"C) . (SU) (J.lS/cm) (mg/L) (mv)

()C(.')R {, D ~'-I.L,~ '." ./ P, Y'l.::.G:> s. ~<-/ +8Cf Ir/nu.-l, ,""",.\'

. 101' ·;:}.O '::>1,.1..1 f (g. ;;). 341 2.S"l + ?-.lP
",-

'n,~ t.l. D '. J c:; 0t'l L,. (~ ~~'i ::1 . \ilL> + 'llo

10je;, '-I.~ o~,S2 .~.I~ 3.3 :l ::;.:5 I + 'll
11"'l:J~ '.C:;;. 0 ..2 ~. :l S- 'u;' I 32..4- o.<=rlo ~/b-=1

10;,)16 5".:;- :,:>~.(pB l..... f ( .. ~:J~ .. (,3S- +/60
Ih,2 I. O' ") I,-::j.'i fA II 3>'2-<1 , :~q 4-/e:> ,

i o~S-- . (". $ " .q<; I .Il ~'i-:J (,t.tL.{ -t-(02.-
~

Total Volume Removed:

. ~I~l~, \OAODate Sampled: ~nmeSampled: __-, _

Duplicate Sample ID _. Duplicate DatelTime_~ _

____(casing volumes)

MSIMSD collected? . t-.t~

LaboratorY Analytical Methods: SW8260 (VOCs-water) :L v04 l-\C\-, AM-18 (MEE) :L 6. 1\-. \)o~

E300.1(Nitrate+Nitrite) '-:-l"ZS,.....l.· . E320.1 (Bromide)_· --'-_

SW9060M (Total Org. Carbon) __--,-____ ··SW8260 (VOCs:eil) __..,..--"_--'-----: _

Ferrous Iron:

Carbon Dioxide:·

Manganese:

Sulfate:

Alkalinity:

Chloride:

Other:

Sampled By:

tvlA,

t. 0

.0.\

Method/Comment:

:. lO ':'J I L

Notes: -¥- ~~ ~td'\u= ~<"'2'\ s.,,-\.. t'~\-a' e.>\\k'"c\.£r--s
.'M:>. f\.Jt.~\r(<-~ wf n..a:a>W:-s:> ~~ Q . \O:"}o -::. l,Z ~/l"

(Wellhead Condition, Elevation Datum, Repairs. Decon, Preservatives. etc.)

s:\es\remed\737490\04000\GW;SAMPL.XlS ( .



WELL SAMPLING RECORD
~AGE 1 OF 1

t
~.-.

Purging Method:

,737490Project Number:NSA Mid-South Site N-6

~;ilu IS LP
C) '>Q .. <:'0.-0-. 'cU.~u "- 8D'" ~ br-~e.pl<.brn e.~~-( - <OS ' - ~~

Casing Diameter (in):
Casing Volume (gal)

bail ~ndfos Redi-~ WaTerraPump other _

Project Name:

Well Designation:

Weather:

Static Water Level (ft):
Total Well Depth (ft): '

Vol. Electrical Dissolved Redox Visual
Time Purged Temp. pH Conductivity O,,:ygen Potential Appearance

(Gal.) ("C) (SU) (J.lS/cm) , (mg/L) (mv)

0'301- O.~ .'11 10 f~ .<:;0 '2.3>R (I S I +-1,."2.- c.J t! Co. C--

('1'1\01- ;'S- .21,..,tf t.. ~ (, ") ~/ <:....{I
4. '"1-

O~ l ( c..f,O 1_:2. .V lD J.. </ ';231 S, 1'1 -4(,t.{

68.,.;- tf.5; 2::l ~1 (P. ;J '-I ,'J,';)4 S" .03. ~lI~

CC?l3>1 I~.D Z-~. 68 ~.;).? dd. q , I fA < + 1~:i

'C>8"!>s- (P,S- 2- '1:>.01 I,,'~f' ") ':\ CJ I. d. 1 of. '1/
O~~g ?O z.. >. tS l.,. :l? .2:2..1 /./0:;- 491
btOY2 :j ':S- .:rs','-Iq ~.;L7- ;)~R (.DR -\ Cl_~

Total Volume Removed: ____(gallons) ____(casing volumes)

Date Sampled:~ TIme Sampled:' ()<aY_5J.-__
Duplicate Sample 10 Duplicate DatelTime _ MSIMSD collected?-'-----

laboratory Analytical Methods: SW8260 (VOCs-water)e? \)01'\5. ' • AM-18 (MEEL2 \)00
E300.1(Nitrate+Nitrite) 1-\~ ...'- ,E320.1 (Bromide)__- __-'-_

'SW9060M (Total Org. Carbon) --'-__ SW8260 (VOCs~il) _'~_....,.-' ~

Method/Comment:Results:

0,0.

0.0 no

, Field Geochemistry:

.' Hydrogen ,Sulfide: (£0 ,t) _O_4_0 --'- ,~n;.;:C:>==--_....;cso=_'1_o_c-_, __:.._

'" Ferrous Iron: • ('-0,01\0.0 no O/Q.,,¥ c=.e~('.

Carbon Dioxide: " ,'14(., d,%~ ~ 0 I C)..7. 1-0 ""d JL' 1J;:J -let:> '~~*.

, Ma.nganese: ( LO: \)

S~lfate: . (L I)
, Alkalinity:

Chloride:

. Other:

, ~ ,

(Wellhead Condition, Elevation Datum, Repairs, Decon, Preservatives. etc.)

s:\es\remed\737490\04000\GW-SAMPL.XLS



Author: Jason Bidgood at NetTalk
Date: 7/19/2001 4:05 PM

.~:~ce Henry at PARDEN
Subject: Duplicate sample in the NSA Midsouth letter report
------------------------------------ Message Contents

Bruce,

In Table 3 of the NSA Mid-South letter report the duplicate sample for
PES-MW4D (August 3, 2000) is mislabeled. The duplicate was collected at
well PES-MW4S. The data corresponds with. the primary sample from MW4S and
the Field book notes are clear as to where the duplicate was collected.

Sorry if there was a mistake on the COCo

-Jason



Project Name:
Well Designation:

Weather:

WELL SAMPLING RECORD
PA9E 1 OF 1

NSA Mid-South Site N-6 Project Number:

P E..S - .,v..l..L.>1.?

Purging Method:

2 '\
·0Static Water Level (ft):

Total Well Depth (ft):
Casing Diameter (in):

________Casing Volume (gal)

bail wn:¥os Redi~ WaTerra Pump other _

Vol. Electrical Dissolved Redox Visual
Time Purged Temp. pH Conductivity Oxygen Potential Appearance

(Gal.) COG) (SU) (IlS/cm) . (mg/L) (mv)

055"0 S.L:l V.z.. ~-I..D~ 2.el 2..53>· - "V-' Clo\l6--1 C-<...J

Oe~~ . ~,O d ',I 1:..6-0 a.~~ a,oa -/0 1
' Sl.~~~ Gb-d'l'

O"lOZ- 1°.0 .2.' .\ G..SO L3(p -+i- -'87 S\.c~"r~

OC!\lO '1;\.2.- ~.6" I z..~.{ z..~ -~~ C~e--'
,

""1..0

Ocr/~ l~.o ~ .. 3 r;.,,4( 7/'1 '2.35" .- C;/ (,

o~~ IS.b Z /. Z. (P .'-{o vS" z..'"!.o -~r7 "

Total Volume Removed: ____(gallons) ____ (casing volumes)

Date Sampled: , J2..9 102.. Time Sampled:

Duplicate Sample 10 Duplicate DatelTime -'-- _ MS/MSD collected? V--

Laboratory Analytical Methods: SW8260 (VOCs-water)__......- ,. AM-1'6 (MEE) Z'Ob.....~ . V
E300.1 (Nitrate+Nitrite) ~ • E320.1 (Bromide)__V- _

SW9060M (Total Org. Carbon) ~____ SW8260 (VOCs-oil) _

Field Geochemistry:

Hydrogen Sulfide:

Ferrous Iron:

Carbon Dioxide:

Manganese:

Sulfate: '.

Alkalinity:

Chloride:

Other:

Sampled By:

.Results: Method/Comment:

rJ.o 7 MBYL

Notes:

\,'

(Wellhead Condition. Elevation Datum, Repairs. Decon. Preservatives; etc.)

'!s\remed\737490\04000\GW-SAMPL



Purging Method:

Project Name:

Well Designation:

Weather:

Static Water Level (ft):
Total Well Depth (ft):

WELL SAMPLING RECORD
PAGE 1 OF 1

NSA Mid-South Site N-6 Project Number: 737490
p~ --y'\I\vJ\ D

,
Casing Diameter (in): 2-- \V\c-'-'

_______Casing Volume (gal)

bail <lliltndfos Redi-A00 WaTerra Pump other _

Vol. Electrical Dissolved Redox Visual
Time Purged Temp. pH Conductivity Oxygen Potential Appearance

(Gal.) ("C) (SU) (J.1S/cm) (mQIL) (mv)

O~ 5' "0.7 J:; ~:l . lOS 5,1/3 ~~ j"q" /.,LJ hr""
fJ<;crll 7.!:> ~C>,.1 ~·'13 q:J.. 2.8'40 7) -f 1/. 'G TtITU
611/3. IJ.O aO.7 !". <1 a qo J..S1 G~ ]<:;.0 rrru

lOKi II I •• 5 aO.7 5". q J fiq ~. YO 7a 3'1 0 rVTLl
O"E I q , '3.0 1:20.7 ~-.ql 'irq J. ;l.,J' 7~ ~tJ>of{rrA

!f\g J.~ III 0 If) 7 S.q). ~K' J.. I '< 7/

It) wru...

Total Volume Removed: ____ (gallons) ____(casing volumes)

Date Sampled: ~\-L\-,=2-=-1L.l'L.::D::..:"L=-_TimeSampled: ""'6 ')b

Duplicate Sample 10 Duplicate DatelTime _ MSIMSD collected? _

.Laboratory Analytical Methods: SW8260 (Vocs-water),_~...,•.,..:-".....--,--__,. AM-18 (MEE) _.:-~ ..:..-

E300.1 (Nitrate+Nitrite) V- , E320.1 (Bromide), _

SW9060M (Total Org. Carbon) __---_...:.-___ SW8260 (VOCs-oil) _

Field Geochemistry: .

Hydrogen Sulfide:

Ferrous Iron:

Carbon Dioxide:

Manganese:

Sulfate:

Alkalinity:

Chloride:

Other:

Sampled By:

Notes:

.. Results:

0.'0.7 I"'~JL
Metho,diComment:

aO-10o '7Z

(Wellhead Condition,Elevation Datum. Repairs, Decon, Preservatives, etc.)

J

s:\es\remed\737490\04000\GW-SAMPL

•



WELL SAMPLING RECORD
PAGE 1.0F 1 .

Project Name:

Well Designation:

.Weather:

NSA Mid-South Site N-6

P~-\'V\...uz..s.

Project Number:

Static Water L~vel (ft):
Total Well Depth (ft):

Casing Diameter (in):
_______Casing Volume (gal)

z

Purging Method: bail Grundfos Redi-Fl02 WaTerra Pump other _

Vol. Electrical Dissolved Redox Visual
Time Purged Temp. pH Conductivity Oxygen Potential Appearance

(Gal.) tC) (SU) (J.1S/cm) (mglL) (mv)

\\.g:'$" V:;- Z-1.Z- ~·\.{s 1.'-10 l..:i S- -l.«(p CbJC\'1~

\(" '(~ CI·D Z.'·I t.,,·so ~"!><:::> O.a. -SO <:, .Cl<;ouc.\";'

lc.... '-(., q.o . z..,,,, 6::>.S2.... ~1.2- O.(,gCo -S'i •
/U5"o 10,0 ,7.', ( (".<)~ ~1 t( (),~ - ~1- rlea.r
/lO5.$ II 0 "ll./ C.% ~3'1 t1.5S- -"r '<

fer, <:;(,., 17,0 ,.21,1 C, 51 ~l,~ 0,51 -<04 "
/(o5Q I~.n L\. \ L.::;;(.. '!> '-i <::> o..Y, ---<.9 Go "
l':foz. I'! .0 z.\. , (., ..:., S"l'Z-. O-'1'{ -(P, If

1~/o .5(""
',7

Total Volume Removed: -.L..ICO....'--_ (gallons) ____(casing vollimes)

Date Sampled: //30101 Time Sampled:
I

Duplicate Sample ID --IN'-='..L./\>--__ Duplicate DatelTime _--'--'~:L.I1AL-:.-__ MS/MSD collected? _.:....:N--=o'--__

Laboratory Analytical Methods: SW8260 (VOCs-water) L. ,AM-18 (MEE) _-=L..=...' _
E300.1(Nitrate+Nitrite) '1 ,E320.1 (Bromide)__I _

SW9060M (Total Org. Carbon) _-.,.---JY....· SW8260 (VOCs-oil) _ ......N..>..o""I1"-'L _

Field Geochemistry:

Hydrogen Sulfide:

Ferrous Iron:

Carbon Dioxide:

Manganese:

Sulfate:

Alkalinity:

Chloride:

Other:

Sampled By:

Notes:

Results:

O,o'l #'fIJ

Method/Comment:

(Wellhead Condition, Elevation Datum, Repairs, Decon, Preservatives, etc.)

s:\es\remed\737490\04000\GW·SAMPL



I

NSA Mid-South Site N-6 Project Number:

jf:s - WfW ZO
Project Name:

Well Designation:

Weather:

Static Water Level (ft):
Total Well Depth (ft):

WELL SAMPLING RECORD
PAGE 1 OF 1

Casing Diameter (in):
_______Casing Volume (gal)

z

737490

Purging Method: bail Grundfos Redi-Flo2 WaTerra Pump other _

Vol. Electrical Dissolved Redox Visual
Time Purged Temp. pH Conductivity Oxygen Potential Appearance

(Gal.) ("C) (SU) (JlS/cm) (mQIL) (mv)

/<;" "30 t.j~ Zo.Y Co.5"t Z2Co 3.18 -'Iz. l" 'o..J.'/ ~n\j /,
/')~<) 5".~ lD;i Co.lIL Zl1 f.58 -S-"f . I r tooS' :: I I.>D.

t5?>er gqJ Zo :~ <0, '/lo 211- (J 97.- -(~:li rfpo-r v
v

/ f!f3 fo ~"j 71) '8 ~ tfR Z7.'I? 0.(0"+ -fi( "

/511 n'-J ~. '8 r;, ,If1 'l30 (J.S-S- - '1-1 ..
IS-)o IS~)~ 2lJ .¥ (OS) 2~3 IJ S"L. -81 "

IS-s-tt /G t;;J 20."8 CO .5z... 21./3 15. '1'l -8lO "

fs-rt /if '7t.P 20.15 Co.s'h 2'11 (), '-is- - e,o "
/wn 2J qr.P lO.'8 v,. S"=l- Z4s (}... 'fq -9/ ,-

It- 5~Ac.

Total Volume Removed: --",;)."",0:::....-_ (gallons) ____(casing volumes)

Date Sampled: _-'/'-4/~;_O--'/L:O:""t.=-_ Time Sampled: 16CiJ

Duplicate Sample ID __..:...N-'..:A...:....-_ Duplicate DatelTime ).t '" MS/MSD collected? _-,-N.;....;o__

Laboratory Analytical Methods: SW8260 (VOC~-water) 2- .AM-18 (MEE) __~ _

. E300.1 (Nitrate+Nitrite) I . E320.1 (Bromide)__...;,.f _

SW9060M(Total Org. Carbon) _-'--_4<--__ SW8260 (VOCs-oil) _~N-,-,A,-,-- _

Field Geochemistry:

Hydrogen Sulfide:

Ferrous Iron:

Carbon Dioxide:

Manganese:

Sulfate:

Alkalinity:

Chloride:

Other:

Results: Method/Comment:

Sampled By:

Notes:

cf· »mH _

(Wellhead Condition, Elevation Datum, Repairs, Decon. Preservatives. etc.)

s:\es\remed\737490\04000\GW-SAMPL



WELL SAMPLING RECORD
PAGE 1 OF 1

Project Name:

Well Designation:

Weather:

NSA Mid-South Site N-6 Project Number:

PEs-fJ1lAJ 3 5

Static Water Level (ft):
Total Well Depth (ft):

Purging Method: bail

. ({

2

WaTerra Pump other _

Vol. Electrical Dissolved Redox Visual
Time Purged Temp. pH Conductivity Oxygen Potential Appearance

(GaL) \C) (SU) (IlS/em) (mQIL) (mv)

t~l/"7 . ,. s:. .1/. X' ~ t'X 33~ trq7 '-tJ7 rTrill"_ -,,;.I
I 3. 5""0 .... <t~ :ll.~ &. ~~ " ':1., -, 3.04 ,51 a '~I ,

, J.5~~ lj .5 }:> 0 (,. ~ I 1 .? '5" ::I. ;(0 -517 "
~'5) S.!:> ;)./. q ~ "(] "\ .~-t/ 1.71 .!Jq II

'~O·J... ~,> 2(, q (;;,,3)- 33f I. Vl.- -Sf I

r "!>CJ~ - . ~ ll, I CO. "38 329 {, 7. ~ -c.:-o .-

l3e a- Sl~ lj . s:., Z/·1 (_. 3~ ~l'-l I I'l 7 -Si- -'

n,? /~, ) JI.'l{ _ fR:~g JJ.l 0,q3 -5"q. "
I "? ;). fIj) S,., ,~ /.1k

IV

Total Volume Removed: 1'-= (gallons) ____ (casing volumes)

MS/MSD collected?_- _

132 0Date Sampled: 1/'3 ()(0 ~ Time Sampled:
r I

Duplicate Sample ID PES ~ D'f 2.. Duplicate DatelTime _
/Of 3ooz.. - €KLer 0(;,(; E.

laboratory Analytical M~dS: SW8260 (Vocs-water)'__7-rV:~__' AM-18 (MEE) __/ _
E300.1 (Nitrate+Nitrite) • E320.1 (Bromide)__V _

SW9060M (Total Org. Carbon) _--'./--'-____ SW8260 (VOCs-oil) _

Field Geochemistry:

Hydrogen Sulfide:

Ferrous Iron:

Carbon Dioxide:

Manganese:

Sulfate:

Alkalinity:

Chloride:

Other:

Sampled By: .

Results: Method/Comment:

Notes:

(Wellhead Condition, Elevation Datum, Repairs, Decon, Preservatives, etc.)

s:\es\remed\737490\04000\GW·SAMPL.



WEll SAMPLING RECORD
PAGE 1 OF 1

Project Name:

Well Designation:

Weather:

NSA Mid-South Site N-6
Pii.~- Mv.J3 b

Project Number: 737490

Static Water Level (ft):
Total Well Depth (ft):

Casing Diameter (in):
________Casing Volume (gal)

I'

Z

Purging Method: bail WaTerra Pump other _

Vol. Electrical Dissolved Redox Visual
Time Purged Temp. pH Conductivity Oxygen Potential Appearance

(Gal.) ("C) (SU) (~S/cm) (mglL) (mv)

\ ~ <:>'\. 1..·0 Z-1.3 (D'~~ n., 3.1"Z- -7"7 C~o..r

('"{oS ~,O 2.\. -z. ~.>~ 150 1.75. -lq ( .
1'"t13 1·0 2-,.2.- G>. ~'-( 72.7- '''8 ~8s- "
''-I\~ Go Z·.·t- (,.1..'\ 7z.-"'3:. C).GO ~,

.,
tl( ~~ /1·0 2.(. 2- c:...<.«(0 "(0 0.79 .,.../0 \ "
''17_+ IZ,O ZI.2.- (;,.Sl "'=1<XJ 0.1-3 -/ng

II/3D I~.O b.t.. '",5"2 "To'f (1). ':f- L -/d1

/q3~ 14,0 ll. L. . <0.)3 Tal, 0."10 -//0
/l/t(o <; /,~ ..... e-,

Total Volume Removed: IL (gallons) (casing volumes)

Date Sampled: ~ "k) 10 "2­

Duplicate Sample ID luo-rL

Time Sampled:

Duplicate DatelTime N....--.... MS/MSD collected? _v.:....1 e.=:>~· _

laboratory Analytical Methods: SW8260 (VOCs-water)_L.- ,. AM-18 (MEE) _

E300.1(Nitrate+Nitrite) e..--, E320.1 (Bromide) ....-- _

SW9060M (Total Org. Carbon)'--- SW8260 (VOCs-oil) _

Method/Comment:

(j •0 l '?'f Ii
Results:

. 45~ m; IJ ..ft/~z-:lf31 rw,(J %~li\ pef(t}J;ftJe. ,t.. bo~ (().~e-5
{ ·l ,{; (J-j(;..... :. 1'1. fb>tl. = z9, z.. Y>?ldJ

/

.. ~ I M?IJ

Field Geochemistry:

Hydrogen Sulfide:

Ferrous Iron:

Carbon Dioxide:

Manganese:

Sulfate:

Alkalinity:

Chloride:

Other:

Sampled By:

Notes:

(Wellhead Condition, Elevation Datum, Repairs, DecOn. Preservatives; etc.)

s:\es\remed\737490\04000\GW-SAMPL



WEll SAMPLING RECORD
PAGE 1 OF 1

Project Name:

Well Designation:

Weather:

NSA Mid-South Site N-6
?(;<;-Il\\J \j s

Project Number: 737490

Purging Method:

Static Water Level (ft):
Total Well Depth (ft):

-\ II
Casing Diameter (in): 0-

_______Casing Volume (gal)

bail ~i-Flo~Terrapump other _

Vol. Electrical Dissolved Redox Visual
Time Purged Temp. pH Conductivity Oxygen Potential Appearance

(Gal.) COG) (SU) (IlS/cm) (mglL) (mv)

JOJ~ r () 'J./, ;). f.. J. A. '15' 3.Q I J 7 v I,'cll"} bl'n",,,-
/0 ~7 ;2,0 al. ~ h. 3), ;}.&5 j, ) :1 IJ. 91
/036 1,0 11 I ?, fn.1& J70 0.91 3 I)

;03 "'1 if. S ~,. 2 6. ") 'is 'J71 6.~O ~ LJ I'
1~31o ~o ell.:) t:, 3C; J...7;J- 0.7'1 -3
io~q 7·-:) d I. J. (P.3£ )'1'J.. 0,/;).. ,,0
10'13> oJ ,0 'JI,~ I!'A. 3~ J,?a 0.1O ff -t4Jl/

Total Volume Removed: ---lA:....>0'oG--_ (gallons) ____(casing volumes)

Date Sampled: t!30/o).. Time Sampled: I o4~• I -'------
Duplicate Sample 10 Duplicate DatelTime MS/MSD collected? _

laboratory Analytical Methods: SW8260 (VOCs-water) ,AM-18 (MEE) -'--__
E300.1 (Nitrate+Nitrite) • E320.1 (Bromide) -'-_

SW9060M (Total Org. Carbon)"______ SW8260 (VOCs-oil) _

Results: Method/Comment:Field Geochemistry:

Hydrogen Sulfide:

Ferrous Iron:

Carbon Dioxide:

Manganese:

Sulfate:

Alkalinity:

Chloride:

Other:

Sampled By:

Notes:

0, l p1~ (J)

I3Mf./

Q. IS P't" t-P

(Wellhead Condition, Elevation Datum, Repairs, Decon. Preservatives, etc.)

s:\es\remed\737490\04000\GW-SAMPL



WELL SAMPLING RECORD
PAGE 1 OF 1

Project Name:

Well Designation:

Weather:

NSA Mid-South Site N-6 Project Number: 737490

Purging Method:

Static Water Level (tt):
Total Well Depth (tt):

Casing Diameter (in): ---,J~C..;..;I\.,-,c.::::..·~=- _
_______Casing Volume (gal)

"bail ~dfOSR~ , WaTerra Pump other _

Vol. Electrical Dissolved Redox Visual
Time Purged Temp. pH Conductivity Oxygen Potential Appearance

(Gal.) ~C) (SU) (J1S/cm) (mglL) (mv)

0'13'1 /,0 ;).0. C, 1..lh. 17/ "3.43 ~JO '......ll .:; ('".J ~ r

Oq'l ::l ~.5' do I C.~I ' 11C, "cPO -~a u '1 U

o~~ ? !J::¢ ·~.o J.O. <'{ (,~~ 11(P I.d? - ~tt "

o~ 4~ lIa:tJ, 4,0 JO,£; C, 15" J79 I, O"i -ao {( (CH~...rb

0'151 S.O' ~o.Cl t:. ~7 17~ o.q~ --/7 "
09SLJ 5· 75 -ao,q c,,~ 11 1"7 to o,n -17 ~

G<f57 (;.5 ~ f, 0 G \fo 178' OffS -~o 1/ I..",jj' ~r.. ,
u v/

'/

Total Volume Removed: ____(gallons) ____' (casing volumes)

Date Sampled: 1('30 /0()... Time Sampled: 100 6
I I --=-----

Duplicate Sample ID Duplicate DatelTime _ MS/MSD collected? __-__,-

Laboratory Analytical Methods: SW8260 (VOCs-water)../ ,AM-18 (MEE) _-'-v _
E300.1 (Nitrate+Nitrite) .-,E320.1 (Bromide)__,,,/ _

SW9060M (Total Org. Carbon) __v_____ SW8260 (VOCs-oil) _

Field Geochemistry:

Hydrogen Sulfide:

Ferrous Iron:

Carbon Dioxide:

Manganese:

Sulfate:

Alkalinity:

Chloride:

Other:

Sampled By:

Notes:

Results:

OF {Cf /IA'II.2,

O.'l ~{c9
<r

fa -Yoo C!?Af'!=

!O-'{o ~

Method/Comment:

(Wellhead Condition, Elevation Datum, Repairs, Decon, Preservatives, etc.)

s:\es\remed\737490\04000\GW·SAMPL



WELL SAMPLING RECORD
PAGE 1 OF 1

Purging Method:

737490Project Name:
Well Designation:

Weather:

Static Water Level (ft):
Total Well Depth (ft):

NSA'Mid-South Site N-6 Project Number:

(>£$.= w5~~
;J: CL0 ~ (.\0,.2.1< I c.l.~~_a-__",_("--=-J)"":",,:,,,::.":....:'~=-('$ _r

" 1/'Casing Diameter (in): ~

_______Casing Volume (gal)

bail ~~ Redi-Floy WaTerra Pump other _

Vol. Electrical Dissolved Redox Visual
Time .Purged Temp. pH Conductivity Oxygen Potential Appearance

(Gal.) ("C) (SU) (flS/cm) (mQ/L) (mv)

('fb1d- /S" JO,15 £., fn?, 1Ia-1I 1J.5?O -Yh
oC{ 37 ),7) , ~6.q r;. 1'0'1. 1/). ;}.. I. ;).~ -75
O~ i.f~ 5.S" J../.O G.?I Y/9 1,00 .f[}

08'1'1 ~·o Li·O ·G·IL. y., o· eJ8 '- t,.~

oe-tot'\. Ib'e> £.-1,0 ("., l-- 41~ Q) ,'e,.;' -eS-
o't ~~ 1:J.u )/.0 b. 7",:> 1/ ({P 0.7'6 "''i!6
o~ctr~h /5.0 ;"/,0 t., 7") q)7 () "1 J> . -t7

Total Volume Removed:

Date Sampled: II jO/O~
r '

____(gallons)

Time Sampled: _o_q_,,_o ____

____ (casing volumes)

--Duplicate Sample 10 Duplicate DatelTime_~-__---.

Laboratory Analytical Me~dS: SW8260 (Vocs-water)...;;.·.._/~~__, AM-18 (MEE) _---lv:~' _
E300.1 (Nitrate+Nitrite) •~20.1 (Bromide)_--=-7__"--_

SW9060M (Total Org. Carbon) ~ SW8260 (VOCs-oil) _

Field Geochemistry:

Hydrogen Sulfide:

Ferrous Iron:

Carbon Dioxide:

Manganese:

Sulfate:

Alkalinity:

Chloride: .

Other:

Sampled By:

Notes:

Results: Method/Comment:

(Wellhead Condition, Elevation Datum, Repairs, Decon, Preservatives, etc.)

s:\es\remed\737490\04000\GW-SAMPL



WELL SAMPLING RECORD
PAGE 1 OF 1

.Project Name:

Well Designation:

Weather.

NSA Mid-South Site N-6

~Es.-~sb

Project Number: 737490

Static Water Level (tt):
Total Well Depth (tt):

Casing Diameter (in):
________Casing Volume (gal)

2.·0"

Purging Method: bail Grundfos Redi-Fl02 WaTerra Pump other _

Vol. Electrical Dissolved Redox· - Visual
Time Purged Temp. pH Conductivity 'Oxygen Potential Appearance

(Gal.) ~C) (SU) (flS/cm) (mg/L) (mv)

o,l{~ ~.o Zo., &.~<.t '30'-{ '" .10 t "7~ . /0 JOVCoj &-..,

o-,S} s.c ze·1I. ~ -~l.{ 3O.s- 2<..,7- I"{e "S,\.C\ovd""

07 SS'" 1 . '!{' Lo.f.o t ... ·'-{P... 304 l-, (0 11.8 Gw.,..,

oec:u ,0.0 ?P'Y ~"s3 ~o'1 /. S<-( I z <>t
..

o~\.{ IZ-.S "l.o·l4> G. .5'1 3<:l'-( ,.'i~ 12.8 \ I

oeoe:> ($.0 '20:<,.- ~·s<o 1.,oli ;·28 12.. Of> "
Oe,l~ 1(,.0 "ZP·(.q (p.~<o ~ 1,2.-2 Iz..'-{ II

Total Volume Removed: ____(gallons) ____ (casing volumes)

Time Sampled:

Duplicate DatelTime I I 'too oelo MS/MSD collected? ----"----

Date Sampled: I J~o'o,­
DupliCate Sample 10 r>E.:>-"buP.1.

Laboratory Analytical Methods: SW8260 (VOCs-water)__&<-- ,. AM-18 (MEE) _....- _---E300.1(Nitrate+Nitrite) • E320.1 (Bromide)__~ _

SW9060M (Total Org. Carbon) <------:-___ SW8260 (VOCs-oil) _

Method/Comment:Results:

~k !oo-I/Q:, C~~( I>'T-r!.VS ~ 13l--,..."IJ 4Uru1e.' 13'f.tk3,(&
54V!1/f.c. 10 -V" tll£!ft zal J-np ~ lo.lU!J'lci d'f{ltoJe 2.0 ~ l"J·

Field Geochemistry:

Hydrogen Sulfide:

Ferrous Iron:

Carbon Dioxide:

. Manganese:

Sulfate:

Alkalinity:

Chloride:

Other:

Sampled By: 0J!11H~ _
Notes:

(Wellhead Condition. Elevation Datum, Repairs. Decon, Preservatives, etc.)

s:\es\remed\737490\04000\GW-SAMPL



WELL SAMPLING RECORD
PAGE 1 OF 1

Project Name:
Well Designation:

Weather:

NSA Mid-South SIte N-6 .

PES - rnwros
Project Number:

Coo's

Static Water Level (ft):
Total Well Depth (ft):

Casing Diameter (in):
Casing Volume (gal)-------

Purging Method: bail Grundfos Redi-Fl02 WaTerra Pump other _

Vol. Electrical Dissolved Redox Visual
Time Purged Temp. pH Conductivity Oxygen Potential Appearance

(Gal.) (0G) (SU) (IlS/cm) (mglL) (mv)

~H_<11- 2- Zl.o r;, ,~ 7/1(" 7.1-2- ~b" rJpnr"
'~,/r< .3 7b. Cf ". 21- 29/ t, ":7-1 :f-3 deo-r
~I'=fo 1 1/. 0 ~ .1'? 25"5 1.33 ,.,

cle.o.~

I"":f-O L/ S- 7/.D c.,. sf 15(., I.ni( +1 d"...c-

11-0 "1- (0 2/.0 ~.31( zs?o 0.97- ::flo rJ.pu~

I?-Io +- 21_0 G.3i 7 'It.. ().90 ~S n1Po.r
j~13 R 21.0 (Q,32.. 1<;T;, O.~ 7l- rI"e,:c.r
, "1-/{,., 9 Zi .0 (0 3J cst; C> Elf 10 ('lea,
1-=f20 _<)/J ~It

v

Total Volume Removed:

Date Sampled: .{/Zq!6 z..
I

Duplicate Sample 10 NA

-,&.,-""Q...:;..__ (gallons)

Time Sampled: I 12 0

Duplicate DatelTime N II

____ (casing volumes)

MSIMSD collected? _...:..)-.{->-..\!)=-_

Laboratory Analytical Methods: SW8260 (VOCs-water) z.. ,AM-18 (MEE}·_---::L.::e...- _

E300.1 (Nitrate+Nitrite) _----1'"-- ,E320.1 (Bromide}_~l,-- _
SW9060M (Total Org. Carbon) If SW8260 (VOCs-oil) ~

··J1f3 .....'VL J00- 900 ('~ ..
--=....;8.:.....,:'6::.....7'...=·:.....!.I_o----:.".:::.t?_-.:.....;'10=-···_r~i-~--------

Field Geochemistry:

Hydrogen Sulfide:

Ferrous Iron:

Carbon Dioxide:

Manganese:

Sulfate:

.Alkalinity:

Chloride:

Other:

Sampled By:

Notes:

Results:

Or6Y~~
0.00 ~.

Method/Comment:

(Wellhead Condition, Elevation Datum, Repairs, Decon, Preservatives, etc.)
......... ,--.;;-~.._ .

s:\es\remed\737490\04000\GW-SAMPL



WELL SAMPLING RECORD
. PAGE 1 OF 1

Project Name:
Well Designation:

Weather:

NSA Mid-South Site N-6

P£S ,fr\ VII' (0 D
Project Number: 737490

Static Water Level (ft):
Total Well Depth (ft):

Casing Diameter (in):
Casing Volume (gal)-------

Purging Method: bail Grundfos Redi-Flo2. WaTerra Pump other _

Vol. Electrical Dissolved Redox Visual
Time Purged Temp. pH Conductivity Oxygen Potential Appearance

(Gal.) (0C) (SU) blS/em) (m~lL) (mv)

1~5S 1,0 ~O.~ (,,57 ;)01 6.'1 -J...7 iltr/ \~:..:f Lrw
{»oO '.l.5 d.O, Co t. 5;7- ~ 3'/ , q -8'3 f

/(qOJ) -'j.o ),0, Cd (4 ~'-6 d 1/", 1 07 -fo J.
IfOlO *\ 1) ,"0,7 (.. -r ~ -a SO o g'g' -II.,
Jfb/5 70 rlO,7 6.1tl ~5"Y O,~O -/J..b
It,)() <[,5 30,1 Iti.5rJ ),lO\j () 1 ~ -IJ.~

tc.:lr; fo 0 JOI ~.~~. .21.9 o.v7 ;-/30

Total Volume Removed: ____ (gallons)

Date Sampled: f/?Jjo .;1, Time Sampled: _'-=G--'3=-0-=--__
Duplicate Sample ID Duplicate DatelTime _

____(casing volumes)

MS/MSD collected? _

Laboratory Analytical Methods: SW8260 (VOCs-water)__v--:::,--__, AM-18 (MEE) __/ _

E300.1 (Nitrate+Nitrite) V . E320.1(Bromide)__./ _

SW9060M (Total Org. Carbon) v'____ SW8260 (VOCs-oil) _

Results: .Field Geochemistry:

Hydrogen Sulfide:

Ferrous Iron:

Carbon Dioxide:

Manganese:

Sulfate:

Alkalinity:

Chloride:

Other:

Sampled By:

Notes:

0,0
J.~I k5.:

JG j? "~
'). I ""'1/"

Cl) 5

Method/Comment:

.7, :;s "1£ . J=ee.=ff~..:;...o_r~-"-JIooI7'q..,,",--('_Q_t_l' _

100 - VljO 0 '""jL J----­
. ~.·d pW'~

10-90 "'7" .

(Wellhead Condition. Elevation Datum, Repairs, Decon, Preservatives. etc.)

s:\eslremed\737490\04000\GW-SAMPL



WELL SAMPLING RECORD
PAGE 1 OF 1

Project Name:

Well Designation:

Weather:

NSA Mid-South Site N-6

PES M.'--VI S.
Project Number: 737490

Static Water Level (ft):
Total Well Depth (ft):

Purging Method: bail WaTerra Pump other _

Vol. Electrical Dissolved Redox Visual
Time Purged Temp. pH Conductivity Oxygen .Potential Appearance

(Gal.) ('C) (SU) (I-lS/cm) (mg/L) (mv)

rz.SJ(:;) "2.,("""":) 7'·3- G., 'C:JS"" C-\~'-\ s·~1 -Be; C~ t>J~

I"'t.o~ 5.0 2..1.2.- ~:Il 'i'8'-\ 1··~3 -,'i c.\sz.c.../

I~Oe> 7·0 2..1. z... (P.7~ lot 'eJ\ ,.~ -,3 "
I?!O 8.0 z\,~ L.,7~ ~BL. 1.13- --<\, ..

,

Total Volume Removed: ____(gallons) ____(casing volumes)

Date Sampled: --....:...'...:..I--:2...:...:....!.I_o....:::L=---__ Time Sampled: ic:.\~

Duplicate Sample 10 __~_-=~_Duplicate DatelTime ~~ MS/MSD collected? ~r...-"<::.=•.. _

Laboratory Analytical Methods: SW8260 (VOCs-water) l,....--~_. AM-18 (MEE) ~_t--- _

E300.1 (Nitrate+Nitrite) , E320.1 (Bromide) _

SW9060M (Total Org. Carbon) __........--_____ SW8260 (VOCs-oil) _

U3 fV\ tJ --,--

Method/Comment:Results:

, I ""fY'L

Sampled By:

Field·Geochemistry:

Hydrogen Sulfide:

Ferrous Iron:

Carbon Dioxide:

Manganese:

Sulfate:

Alkalinity:

Chloride:

Other:

'. ~,

Notes: I~ '2-'~,

(Wellhead <?ondition, Elevation Datum, Repairs, Decon, Preservatives. etc.)

s:les\remed\737490\04000\GW-SAMPL



WEll SAMPLING RECORD
PAGE 1 OF 1

Project Name:
Well Designation:

Weather:

NSA Mid-South Site N-6

. P6.'.>.-'f'-'.~' ~

, Project Number: 737490

Static Water Level (ft):
Total Well Depth (ft):

Casing Diameter (in):
________Casing Volume (gal)

Purging Method: bail Grundfos Redi-Fl02 WaTerra Pump other _

Vol. Electrical Dissolved Redox Visual
Time Purged Temp. pH Conductivity Oxygen Potential Appearance

(Gal.) (C) (SU) (J.lS/cm) (mQ/L) (mv)

r2->~ 2..~ 2.0." ....~?O ~-z..1 Zo. Sc:::> (g'S ~\- C\eu:'l~

12."-tl S",C> 2.0-8 (.,.~ ~"L7 /.'3 " 0/ <;\. ~\oU(h.(

/2'(., 7·~ 2.0.~ 1~·Bc> 3Z-, ,,,s 70 C\.ac..r

rzQ'1 lIn 7-O.'i! c...5?o ~~o !()f 1-"L deus-
12.-'5 -> i'S.o La .,& (p.'&..> ~~o C),~<t 7:;- (\

I Z..'SP., 1<';'<0 20"6 lA. 'r::>o 330 o.cn 1~ ~,

Total Volume Removed: ____ (gallons) ____(casing volumes)

Date Sampled: \ \LC\ \o'"Z...

Duplicate Sample 10 t'CJ..t-.A-

Time Sampled: /3t::::J::::,

Duplicate DatelTirrie " .......... MS/MSD collected? Y\-0Vj'

laboratory Analytical Methods: SW8260 (VOCs-water)__'---'- ,. AM-18 (MEE) _V- _

E300.1(Nitrate+Nitrite) ......- • E320.1 (Bromide)__o.-- -'--_

SW9060M (Total Org. Carbon) __~_____ SW8260 (VOCs-oil) _

0,01~

Results: Method/Comment:

0, 0 J. r""b[.

··o,O~l... ..

Field Geochemistry:

Hydrogen Sulfide:

Ferrous Iron:

Carbon Dioxide: .

Manganese:

Sulfate:

Alkalinity:

Chloride:

Other:

Sampled By:

Notes:

(Wellhead Condition, Elevation Datum, Repairs, Decon·, Preservatives, etc.)

s:\es\remed\737490\04000\GW-SAMPl



"/ "

WELL SAMPLING RECORD
" PAGE 1 OF 1

Project Name:

Well Designation:

Weather:

NSA Mid-South Site N-6

JJES -r"l\\J'gS
Project Number: 737490

Purging Method:

Static Water Level (ft):
Total Well Depth (ft):

1 (,
Casing Diameter (in): do..

_______Casing Volume (gal)

bail Gru~ WaTerraPump other _

Vol. Electrical Dissolved Redox Visual
Time Purged Temp. pH Conductivity Oxygen Potential Appearance

(Gal.) (0C) (SU) (IlS/cm) (mg/L) (mv)

l()s'$9 is at 0 7. OJ. t/S~ 5;8"1 -75 r~s+, hrOK-f\

1;1:> J- d..~ J 1.0 70;;" <f 7 I 3.lf~ ~71 / I)

IloS !:f.G ".ra I. 0 7.01 ~7q 1.9q -1«, c../~"'.r .JL ~ .
"IIO~ t.,O :J.1.0 ::];0 I tJ7<tf {, (0(; - 7Q' "
q.'l ~ /II ( 1,5 J.l,o- 701 '/71 "/ • I.J I -71 M

I ilL{ t(,5 .),1.0 7.0; 'f7'7f 1,;).7 -"80 I(

/tl7 /6,5 ;),1.0 i 0.1- J./7't 'I {(O
-(f;).. It

if :2.0 la,a "~, 10 ""1.0'1 ....
'/"!f I. /0 -'j .5 ,

IIJ.> ) "3 -5' dl,O 7.o;}" '17'1 /,05 -%1 II

Total Volume Removed: ____ (gallons) ____(casing volumes)

Time Sampled:Date Sampled: Jt..d-~10~
. /

Duplicate Sample 10 _" Duplicate DatelTime _ MS/MSD collected? _

Laboratory Anal5ttical Methods: SW8260 (VOCs-water)" V ,AM-18 (MEE) _......LV' _
E300.1 (Nitrate+Nitrite) _ ..../'-- • E320.1 (BrOmide)__V.,...-----..,__
SW9060M (Total Org. Carbon) SW8260 (VOCs-oil) _

Method/Comment:

10- '10 "~"81.. r~ _

Results:

<2, IV tf'eyL-

...... " I "1'/\. a-/v. "L

Field Geochemistry:

Hydrogen Sulfide:

Ferrous Iron:

Carbon Dioxide:

Manganese:

Sulfate:

Alkalinity:

Chloride: ~ • ~

Other:

Sampled By:

Notes:

(Wellhead Condition, Elevation Datum, Repairs, Decon, Preservatives, etc.)

s:\es\remed\737490\04000\GW-SAMPL



Project Name:

Well Designation:

Weather:

WELL SAMPLING RECORD
PAGE 1 OF 1

. NSA Mid-South Site N-6 Project Number:

peS - (V'-v.JBD
737490

Purging Method:

Static Water Level (ft):
Total Well Depth (ft):

Casing Diameter (in):
_______Casing Volume (gal)

bail Gr~s Re@2 WaTerra Pump other _

Vol. Electrical Dissolved Redox Visual
Time Purged Temp. pH Conductivity Oxygen Potential Appearance

(Gal.) ('C) (SU) (IlS/cm) (mall) (mv)

\ooc..::> z...~ l.,o.<.; (,.8\ '\ ::st~ ~.~l ~.o I{'\.... 0... Vdb...

)/}O~ 5'~, 2O.S- ~,"FT ;~s- 2. oR 30 ·1 ..... , ,,-1110 ,

/ooli :t- .,,J 'lo. {p c,.-:;s- 32."1- I.(PI 4l... Irl",o..r
/DII qq~ 70.b fn.74 ~l'\ J.5S- t;;d dp~r

10/'{ II -.,1 70.0 (;,,':1'3 ~/1 I,U S'1 rlPc1t'

10 It- it, ~OJ 1.0.(0 (0.13 3/"1- JJL (;..7 ,.Ip~ s-
/010 Ie;' .-.J ](') '":} (n.?7. 31(0 J If) r,.1./ ,(......~
/023 I:{~J 20. Co C. ."':1-7., ~ IS- 11">9 L~ _I_r-
)(1 ~ <; a..,..,i1II L b.

" ~

Total Volume Removed:

Date Sampled: l Iz-'\ I 0 '-

Duplicate Sample 10 N IA

--41,-'7.L..-_ (gallons)

Time Sampled: /0 SO
Duplicate DatelTime NA

____(casing volumes)

MS/MSD collected? --NfrNo
lP&h~

Laboratory Analytical Methods: SW8260 (VOCs-water) .-- " AM-Jtt (MEE)_~ _

E300.1 ilitrate+Nitrite) \.- , E320.1 (Bromide)__.....--_· _

SW9060M (Total Org. Carbon) L.---____ SW8260 (VOCs-oil) __-'-- _

Field Geochemistry:

Hydrog~nSulfide:

Ferrous Iron:

Carbon Dioxide:

Manganese:

Sulfate:

Alkalinity:

Chloride:

Other:

Sampled By:

Notes:

Results:

0./(;; ~/L

().oo ....;r{

_./ "] I "'1J1..

Method/Comment: .

:;lo -lOb t""'"l¥"'

jOO- rOOr. .

(Wellhead Condition, Elevation Datum. Repairs, Decon, Preservatives, etc.)

s:\es\remed\737490\04000\GW·SAMPL



WELL SAMPLING RECORD
PAGE 1 OF 1

Project Name:

Well Designation:

Weather:

NSA Mid-South Site N-6

DOl G L U~Uf"

Project Number: 737490

Static Water Level (ft):
Total Well Depth (ft):

Casing Diameter (in):
________ Casing Volume (gal)

Purging Method: bail Grundfos Redi-Fl02 WaTerra Pump other _

Vol. Electrical Dissolved Redox Visual
Time Purged Temp. pH Conductivity Oxygen Potential Appearance

(Gal.) ("C) (SU) (liS/cm) (mall) (mv)

I'-\S~ 2.0 2.1-"( (.,. Lb z...c,,(p Z-'i I /0"2- C'-»<i.."~"

I:::.DI '-t.O V.:;, (.,- ~'-/ ,)." ~ I- ""3.'~ \It.{ c;. I. C.l.,..d...,.

(so'S" <....0 2-1.3. . (P."3.'-f. 2-., "L l.oS" I'Z~ L\<Ur"""
ISI3> 8.0 .. '2.1.3- <.....~'4 2.~ O,q \ Il-l ' \

IS''S" lOlo Zi.3- ~.~,-\ z...ct2- 0.<;0 I z,7- 'I

Total Volume Removed: ____(gallons) ____ (casing volumes)

Date Sampled: I ) 2.S' o"'L TIme Sampled: \ S LD

Duplicate Sample ID Duplicate DatelTime _ MS/MSD collected? _

Laboratory Analytical Methods: SW8260 (VOCs-water)__- , AM-18 (MEE) __~ _

E300.1 (Nitrate+Nitrite) ..-- , E320.1 (Bromide) _
SW9060M (Total Org. Carbon) SW8260 (VOCs-oil) _

/00 -'/00 r(\y

Results:

0, 0] ~et/L-
Method/Comment:

!oo'-Ljoo r"rr

iJ.O ~L

Field Geochemistry:

Hydrogen Sulfide:

Ferrous Iron:

Carbon Dioxide:

Manganese:

. Sulfate:

Alkalinity:

Chloride:

Other:

Sampled By:

Notes:

(Wellhead Condition, Elevation Datum, Repairs, Decon, Preservatives, etc.)

s:\eslremed\737490\04000\GW-SAMPL



WELL SAMPLING RECORD
PAGE 1 OF 1

Project Name:

Well Designation:

Weather:

NSA Mid-South Site N-6

0CJ7GL/5LF
Project Number: 737490

Static Water Level (tt):
Total Well Depth (tt):

Casing Diameter (in):
_______Casing Volume (gal)

Purging Method: bail ~sRed~ WaTerra Pump other _

Vol. Electrical Dissolved Redox Visual
Time Purged Temp. pH Co~ductjvity Oxygen Potential Appearance

, (Gal.) (DC) (SU) (IlS/cm) (mgIL) (mv)

It/Oi' 1.5 ~O. 'K 7,i.,/;, ;).11 rr.;)..<i 101 clo,J1. ell'

,~'( :J5 J,O, ...,. ~.51 ,),),:;1. Il, t.i 104 I i) (

I~N' 3.ff .).0.'1 II">, ~~ ;).ao 1./w qq
1q I, Jl j,O ;ao,"} 1:... 5/ 'J1'il d.~5? 100 s!., <:.1~rr..r

Ilf I 5;0 ~Ot3 f-5~ doli I. q~ 100
III J.. ").. t::.-() ';).0. 3 t>.57 J.11 /. ~ () , 0 i

"Ll;' "5 'J0,3 Q,.5"i :J r (P j. ,,~ '01
Nd.x q,O' ~O. 3 6,.5'9 Jolt 1.51 'O~

Total Volume Removed: ____ (gallons) ____(casing volumes)

Date Sampled: I/J.'j/o J. Time Sampled: , If ~ 0, , ------'--
Duplicate Sample ID Duplicate DatelTime _ MSIMSD collected? _

Laboratory Analytical Methods: SW8260 (VOCs-water) V ,AM-18 (MEE) __V _
E300.1 (Nitrate+Nitrite) V , E320.1 (Bromide) _
SW9060M (Total Org. Carbon) SW8260 (VOCs-oil) _

Method/Comment:

/0 - ljO tt'tJ{ (.

Results:

t> ,J 5 "'VL

L7/ 1"\~ /00 - Lfoo r~p-

1.. O. J~L

Field Geochemistry:

Hydrogen Sulfide:

Ferrous Iron:

Carbon Dioxide:

Manganese:

Sulfate:

Alkalinity:

Chloride:

Other:

Sampled By:

Notes:

.(Wellhead Condition', Elevation Datum, Repairs, Decon, Preservatives, etc.)

s:\es\remecl\737490\04000\GW·SAMPl



WELL SAMPLING RECORD
PAGE 1 OF 1

Project Name:
Well Designation:

Weather:

NSA Mid-South Site N-6

PtS - IN"""5';). S
Project Number: 737490

Purging Method: other _

Static Water Level (ft):
Total Well Depth (ft):

Casing Diameter (in): ~2",-- _
________Casing Volume (gal)e 6Red~F102 WaTerra Pump

Vol. Electrical Dissolved Redox Visual
Time Purged Temp. pH Conductivity Oxygen Potential Appearance

(Gal.) ('C) (SU) (/lS/cm) (mglL) (mv)

ls3D l3.Co ~. ll~ JS70 ;'" J'> '1r f}1(', K" tAil:J,
yO?

.

Total Volume Removed: ____(gallons) ____(casing volumes)

Date Sampled: -z.f;.p!.::..5...-.'1,-0--=..2..__ Time Sampled: I3 30

Duplicate Sample ID _---=..N_"_{-\__Duplicate DatelTime NA MS/MSD collected? No

"Laboratory Analytical Methods: SW8260 (VOCs-water) z... ",AM-18 (MEE) __L=- _
E300.1 (Nitrate+Nitrite) __---'-,_--..,,--' E320.1 (Bromide)_-->oQ~ _

SW9060M (Total Org. Carbon) Lf SW8260 (VOCs-oil) _--=C-"----- _

Field Geochemistry:

Hydrogen Sulfide:

Ferrous Iron:

Carbon Dioxide:

Manganese:

Sulfate:

Alkalinity:

Chloride:

Other:

Sampled By:

Notes:

. Results:

VO(S IV\. Q,-'
PL Ell , IJ FA

:,:·.,.....1...

/ll.)"
1330

Method/Comment:

(Wellhead Condition, Elevation Datum, Repairs, Decon, Preservatives, etc.)

s:\es\remed\737490\04000\GW-SAMPL



WELL SAMPLING RECORD
PAGE 1 OF 1

Project Name:
Well Designation:

Weather:

NSA Mid-South Site N-6

P£S.It-J::iz...~

Project Number:

Static Water Level (tt):
Total Well Depth (tt):

Casing Diameter (in):
________Casing Volume (gal)

Purging Method: bail Grundfos Redi-Flo2 WaTerra Pump other _

Vol. Electrical Dissolved Redox Visual
Time Purged Temp. pH Conductivity Oxygen Potential Appearance

(Gal.) ("C) (SU) (IlS/cm) (mQ/L) (mv)

\\~'C...> - 1'-1.9 ;5.30 11....'--10 4-.1"- G7{P Ic~Or

Total Volume Removed: ____(gallons) .(casing volumes)----

: ",~- :;-'..
I I~ I JO~'>!~'~ime Sampled:' 0<\ '-{ 0 '.Date Sampled:

Duplicate Sample ID _-'------'----'.1';....·...:,,~tipuplicateDatelTime ---,. _
~:.'. -

MS/MSD collected? --'...

.;;'" "ry Analytical Methods: . SW8260 (VOCs-water) , AM-18 (MEE)------
trate+Nitrite) , E320.1 (Bromide), _

.~(fotal Org. Carbon) SW8260 (VOCs-oil) _
....i.

Results: Method/Comment:

3/."''tf I&.. <e J &!'!f5
,2'1.3 tM91J

/;)0 &~ ',*f~t'__ : 2~o3]t. 30 ~

lce- y~~<

. 10 - 'fo (&rye.

FiE!l(fGeochemistry:

Hydrogen Sulfide:

Ferrous Iron:

Carbori .Dioxide:

Manganese:

Sulfate:

Alkalinity:

Chloride:

Other:

Notes:

(Wellhead Condition, Elevation Datum, Repairs, Decon, Preservatives, etc.)

s:\es\remed\737490\040bO\GW-SAMPl



Project Name:

Well Designation:

Weather:

WELL SAMPLING RECORD
PAGE 1 OF 1

NSA Mid-South Site N-6 Project Number:

Pt:s:nu"S~>

737490

Static Water Level eft):
Total Well Depth eft):

Casing Diameter (in):
~ Casing Volume (gal)

4.0 If

Purging Method: bail Grundfos Redi-Flo2 WaTerra Pump other _

Vol. Electrical Dissolved Redox Visual
Time Purged Temp, pH Conductivity Oxygen Potential Appearance

(Gal.) (0G) (SU) (IlS/cm) (mg/L) (mv)

\O~ -, IS·B !>. SS z.Cs>c;§ S".oS- 7 <: \g c,...r

lo'i S- - t IOJ .0 5·s-eo 2.c..Sb LI·se ~ '\

NO'E.~ S".,....,\L, c-o\ L..cl.., b.t
-~ d -k. s ,..,~k 0\ o' \

F=,\~ .>.o<:c.1.. ~ "'" ~c.o.-Jl (\~. ~ =..""",L...- o.e ~).n)
I

Total Volume Removed: ____{gallons) ____(casing volumes)

Date Sampled: ( \1.\\02- Time Sampled: e>C\<::x::::>

Duplicate Sample ID Duplicate DatelTime _ MS/MSD collected? _

Laboratory Analytical Methods: SW8260 (VOCs-water) l..--""'" '. AM-18 (MEE) ~
E300.1 (Nitrate+Nitrite) ~. E320.1 (Bromide) _

SW9060M (Total Org. Carbon) V-- SW8260 (VOCs-oil) _

Field Geochemistry:

Hydrogen Sulfide:

Ferrous Iron:

,Carbon Dioxide:

Manganese:

Sulfate;

,Alkalinity:

Chloride:

Other:

Results: Method/Comment:

Sampled By: - ~\-\ \......;~=..;~= _

v O(..~ v-( M.S' J'\o1.,1, h (A-i. 0 a"30

-r:~ -R'J9 Geoct.eU1(~f\( V0tt> f,' Hf recP
s:\es\remed\737490\04000\GW-SAMPL



APPENDIX B.4

AQUIFER TEST DATA



United States Navy

Verification against Bouwer & Rice (1976) Data

Upper Fluvial Aquifer Zone

Rising • MANUAL

43.53

--CURVE FIT

2.52

o LOGGER DATA

1.5

FULL DATA SET

FIRST 4 MINUTES

ELAPSED TIME IN MINUTES

100.00

I- 10.00
w
w
u..
~ 1.00I-
Z
w
:E
w
u 0.10:s
ll.
III
C 0.01

0.00

0 0.5

inches
feet

0.00 feet

0.00 feet
39.51 feet
65.00 feel
10.00 inches

2.00 inches
2.00 inches

10.00 feet
85.00 feet

0.30

8.63E-03 emlsee
1.70E-02 ftlmin.

24.45 fUday

Casing stickup
Static water level (from top of casing) .

Depth to bottom of screen (from ground level)

Boring diameter
Casing diameter
Screen diameter
Screen length
Depth to' "impermeable boundary"
Porosity of filter pack

Slug diameter (optional)
Slug length (optional) .
Theoretical t>H at time zero (Yo)

Client:

Project:

Project·No.:

Well No.: PES,-MW2S
Test Date: January 31, 2002

Formation Tested:

Rising (R)or Falling (F) Head Test:

Logger Data File:

Hydraulic conductivity

Actual t>H at time zero (Yo) 1.940 feet

Bouwer-Riee Parameters

. feet em em

39.51 1204.26 sw
25.49 776.94 H 120.00 URw

55 . 1676.40 Ts 0.56 HID

0.083 2.54 Rw 4.60 A

0.239 7.27 Rc 0:75 8

0.167 5.08 os 4.60 c
10'.00 304.80 L 5.48 Ln[(D-H)/Rw]'

45.49 1386.54 D 5.48 L.n[(D-H)/Rw]

1.94 59.13 Y. 3.78 equation (8)

0.4 12.19 Y, 4.34 equation (9)

69.00 I (seconds) 3.78 Ln(RelRw)

0.30 n 8.6E-03 equation (5)

10eDr-rrn n rT1 n 0
LTWLDLILllJrn rnrn

ELAPSED TIME IN MINUTES

108

o LOGGER DATA

• MANUAL

--CURVE FIT

64

100.00 '

10.00 -
...ww
u.
~ 1.00...zw
:IEw
(J 0.10
~..
U)

2i

0.01

0.00
0 2

1.00 min

0.400 feet6H at time t (Y,)

Time

~
Bouwer. Herman. 1989. "The Bouwcr and Rice Slug TCS1- An Update", Ground Water vol. 27, no. 3. May-June 1989.

Bouwcr. H. and R.C, Rice. 1976. A Slug Test for DClcnnining Hydraulic Conductivity of Unconfined Aquifers With Completely

or PaftiaJly Penetrating Wells". Water Resources Research. vol 12, no. 3,lune 1976.
PES-MW2S_Rising.xls.4/17/2002



PES-MW2S

United States Navy
Verification against Bouwer & Rice (1976) Data

Upper Fluvial Aquifer Zone

Falling

32.5

[J LOGGER DATA

... MANUAL

--CURVE FIT

2

[:J [:J [:J [:J [:J [:J [:J [:J [:J

1.5

FULL DATA SET

ELAPSED TIME IN MINUTES

0.5

0.01

o

0.10

1.00

10.00 I I

FIRST 3 MINUTES

I­
W
W
u..
Z

I­
Z
w
:::E
w
(,)

:5
D..
(/)

C

inches
feet

0.00' feet

0.00 feet
39.51 feet
65.00 feet
10.00 inches
2.00 inches
2.00 inches

10.00 feet
85.00 feet

0.30

1.62E-02 emlsec
3.19E·02 ftlmin

45.89 ftlday

Casing stickup
Static water level (from lop of casing)

Depth to bottom of screen (from ground level)

Boring diameter
Casing diameter
Screen diameter
Screen length
Depth to "impermeable boundary"
Porosity of filter pack

Slug diameter (optional)
Slug length (optional)
Theoretical D.H at time zero (Yo)

Client:

Project:

Project No.:

Well No.:

Test Date: January 31, 2002

Formation Tested:

Rising (R) or Falling (F) Head Test:

Logger Data File:

Hydraulic conductivity

Actual Ll.H at time zero (Yo) 3.100 feet

Bouwer-Rice Paramelers

feel cm cm

39.51 1204.26 SW

25.49 776.94 H 120.00 URw

55 1676.40 Ts 0.56 HID

0.083 2.54 Rw 4.60 A

0.239 7.27 Rc 0.75 B
0.167 5.08 DS 4.60 c

10.00 304.80 L 5.48 Ln[(D-H)/Rw)'

45.49 1386.54 D 5.48 Ln[(D-H)/Rw]

3.1 94.49 Y. 3.78 equation (8)

0.16 4.88 Y, 4.34 equation (9)

60.00 t (seconds) 3.78 Ln(RelRw)

0.30 n 1.6E"02 equation (5)

10.00, I

1412

[J LOGGER DATA

... MANUAL

--CURVEF,T

108

l:fRnl:l " I " " " " tP D [:J
O~

642

0.01 , ': i . I I I

o

I­
W

~ 1.00
:!:
I­
Z
w
::li
w
o
5
3; 0.10
c

ELAPSED TIME IN MINUTES

1.00 min

0.160 feetD.H at time t (Y,)

Time

~
Bouwer. Hennan. 1989. "The Bouwer and Rice Slug Te"- An Update". Ground Water vol. 27. no. 3. May-)une 1989.

Bouwer, H. and R.C. Rice. 1976. A Slug Test for Determining Hydraulic Cond.uclivity of Unconfined Aquifers With Completely

or PaniaJly Penetrating Wells", Water Resources Research. vol 12, no, 3, June 1976. PES-MW2SJalling.xls. 4/17/2002



Client:

Project:

Project No.:

Well No.:

Test Date:

United States Navy
Verification against Bouwer & Rice (1976) Data

PES-MW3S
January 31, 2002

FIRST 4 MINUTES

100.00 I I

[J LOGGER DATA

Upper Fluvial Aquifer Zone

FULL DATA SET

ELAPSED TIME IN MINUTES

4

A MANUAL

3 3.5

--CURVE FIT

2.521.50.5

0.01

o

0.10

1.00

16.00Iiiw
LL.
Z...
Zw:sw
~
a..
l/)

o

,

inches
feet

0.00 feet

0.00 feet
39.49 feet
55.00 feet
10.00 inches
2.00 inches
2.00 inches

10.00 feet
85.00 feet

0.30

5.56E-03 em/sec
1.10E-02 rumin

15.77 ruday

Casing stickup
Static water level (from top of casing)

Depth to bottom of screen (from ground level)

Boring diameter
Casing diameter
Screen diameter
Screen length .
Depth to "impermeable boundary"
Porosity of filter pack
Slug diameter (optional)
Slug length (optional)
The0r.eticaI6H at time zero (Yo)

Rising (R) or Falling (F) Head Test:. Rising

Logger Data File:

Hydraulic conductivity

Formation Tested:

Aclual6H:attimezero (Yo) 2.400 feet

6H at lime I (Yt)

Time

0;800 feel

1.00 min

100.00 " I

[J LOGGER DATA

A MANUAL

--CURVE FIT

2'52015105
ELAPSED TIME IN MINUTES

0.01 ·1 "i i I
o

0.10·

1.00

10.00I­
W
W
u.
~
I­
Z
w
::l:
wo
:5
a..
Ul
C

Bouwer·Riee Parameters

leet em em

39.49 1203.66 SW

15.51 472.74 H 120.00 URw

·45 1371.60 Ts 0.34 HID

0.083 2.54 Rw 4.60 A

0.239 7.27 Re 0.75 B

0.167 5.08 DS 4.60 c
10.00 304.80 L 5.89 Ln[(D-H)/Rw]'

45.51 1387.14 D . 5.89 Ln[(D-H)/Rw)

2.4 73.15 Y. 3.50 equation (8)

0.8 24.38 Y, 4.02 equation (9)

60.00 I (seconds) 3.50 Ln(RelRw)

0.30 n 5.6E-03 equation (5)

~
Bouwer, Herman. 1989. "The Bouwer and Rice Slug Test· An Update". Ground Water vol. 27, no. 3, May·June 1989.

Bouwer, H. and R.C. Rice. 1976. A Slug Test fo~ Determining Hydraulic Conductivity of Unconfined Aquifers With Completely

or Partially Penetrating Wells". Water Resources Research. vol 12. no: 3. June 1976.
PES-MW3S_Rising.xls, 4/17/2002



PES-MW3S

United States Navy
Verification against Bouwer & Rice (1976) Data

Upper Fluvial Aquifer Zone
Falling

FULL DATA SET

FIRST 3 MINUTES

10.00 -

L C LOGGER DATA

I- " MANUALW
W
U.

~

I
~ --CURVE FIT

I- 0000
Z 0000000000 0w
:l:w
u
~ 0.10
ll.
II)

C

0.01

0 0.5 1 1.5 4 2.5 3

ELAPSED TIME IN MINUTES

inches
feet

0.00 feet

0.00 feet
39.49 feet
55.00 feet
10.00 inches

2.00 inches
2.00 inches

10.00 feet
85.00 feet

0.30

5.64E-03 em/sec
1.11 E-02 CUmin

15.99 CUday

Casing stickup
Static water level (from top of casing)

.Depth to bottom of screen (from ground level)

Boring diameter
Casing diameter
Screen diameter
Screen length
Depth to "impermeable boundary"
Porosity of filter pack

Slug diameter (optional)
Slug length (optional)
Theoretical ~H at time zero (yo)

Client:

Project:

Project No.:

Well No.:

Test Date: January 31, 2002

Formation Tested:

Rising (R)or Falling (F) Head Test:

Logger Data File:

Hydraulic conductivity

Actual 6H at time zero (Yo) 1.950 feet

6H at time t (YI)

Time

0.640 feet

1.00 min

10.00 I I

C LOGGER DATA

" MANUAL
--CURVE FIT

5040302010

0.01 1,'\ I I I I ' I
o

ELAPSED TIME IN MINUTES

tu
~ 1.00-
~...
z
w
:Ii
wo
~
:Ji 0.10
c

Bouwer..Rlce Parameters

feet cm cm

39.49 1203.66 SW'
15.51 472.74 H 120.00 URw

45 1371.60 Ts 0.34 HID

0.083 2.54 Rw 4.60 A

0.239 . 7.27 Rc 0.75 8

0.167 5.08 os 4.60 c
10.00 304.80 L 5.89 Ln[(D-H)IRw)'

45.51 1387.14 0 5.89 Ln[(D-H)IRw]

1.95 59.44 Y. 3.50 equation (8)

0.64 19.51 Y, 4.02 equation (9)

60.00 t (seconds) 3.50 Ln(Re/Rw)

0.30 n 5.6E-03 equation (5)

~
Souwer. Hennan, 1989, "The Souwer and Rice Slug Tesl- An Update", Ground Water vol. 27. no. 3. May-June 1989,

BOUWCf, H. and R.C. Rice. 1976. A Slug Test for Dctcnnining Hydraulic Conductivity of Unconfined Aquifers With Completely

or Panially Penetrating Wells", Water Resources Research. vol 12. no. 3, June 1976. PES·MW3SJalling.xls, 4/17/2002



United States Navy
Verification against Bouwer & Rice (1976) Data

Upper Fluvial Aquifer Zone

Falling

10.00 i i

543

o LOGGER DATA

2

... MANUAL

FULL DATA SET

ELAPSED TIME IN MINUTES

0.01'I ' Io I

0.10

1.00

FIRST 5 MINUTES

t:u
w
LL

~
I­
Zw
::!1w
(,)

'5
0­
(/)

C

inches
feet

0.00 feet

0.00 feet
39.39 feet
55.40 feet
10.00 inches
2.00 inches
2.00 inches

10.00 feet
85.00 feet

0.30

3.06E-03 em/sec
6.02E-03 Ctlmin

8.67 ft/day

Client:'

Project:

Project No.:

Well No.: PES-MW5S
Test Date:· January 31, 2002

Formation Tested:

Rising (R),.or Falling (F) Head Test:

Logger Data File:

Hydraulk' conductivity

Casing stickup
Static water level (from top of casing)

Depth to bottom of screen (from ground level)

Boring .diameter
Casing diameter
Screen diameter
Screen length
Depth to·"impermeable boundary"
Porosity of filter pack

Slug diameter (optional)
·'Slug length (optional)
Theoretical ~H at time zero (Yo)

Actual ~H at time zero (Yo) 3.100 feel

Bouwer·Rlce Paramelers

. feel cm cm

39.39 1200.61 sw
16.01 487.98 H 120.00 URw

45.4 1383.79 Ts 0.35 HID

0.083 '2.54 Rw 4:60 A

0.239 7.27 Rc 0.75 B

0.167 5.08 os 4.60 c
10.00 304.80 L 5.87 Ln[(D-H)IRw)'

45.61 1390.19 0 5.87 Ln[(O-H)IRw]

3.1 94.49 Y. 3.52 equation (8)

1.7 .51.82 Y, 4.04 equation (9)

60.00 I (seconds) 3.52 Ln(ReJRw)

0.30 n 3.1 E-03 equation (5)

10.00 I i

14121086

o LOGGER DATA

... MANUAL

--CURVE FIT

ELAPSED TIME IN MINUTES

42

0.01

o

lu
~ 1.00
3:
I­
Z
W
~
W

~
l); 0.10
c

1.700 feel

1.00 min

~H at time t(Y,)

Time

~
Bouwer, Hennan. 1989. "The Bouwer and Rice Slug Test· An Update". Ground Water vol. 27, no. 3. May-June 1989.

Bouwer. H. and R.C. Rice. 1976. A Slug Test for DClcnnining Hydraulic Conductivity of Unconfined Aquifers With Completely

or PartiaJly Penetrating Wells", Water Resources Research. vol 12, no. 3, June 1976.
PES-MW5SJalling.ids, 4/17/2002



PES-MW2D

United States Navy

Verification against Bouwer & Rice (1976) Data

Lower Fluvial Aquifer Zone

Rising

FULL DATA SET

FIRST 3 MINUTES

100.00

10J C LOGGER DATA

I-
W • MANUALW
u.
~ ......I- --CURVE FIT
Z
W 1.00:::E
w
c.>
~
II..

0.10 J ~-""UDCO 0 0 COUl C 0 CC

0.01

0 0.5 1 1.5 2 2.5 3

ELAPSED TIME IN MINUTES

inches
feet

0.00 feet

0.00 feet
39.89 feet
85.00 feet
10.00 inches
2.00 inches
2.00 inches

10.00 feet
85.00 feet

0.30

1.85E-03 em/sec
3.64E·03 ftlmin

5.25 ftlday

Casing stickup
Static water level (from lOp of casing)

Depth to bottom of screen (from ground level)

Boring diameter
Casing diameter
Screen diameter
Screen length
Depth to "impermeable boundary"
Porosity of filter pack

Slug diameter (optional)
Slug length (optional)
Theoretical 6H at time zero (Yo)

Client:

Project:

Project No.:

Well No::

Test Date: January 31, 2002

Formation Tested:

Rising (R) or Falling (F) Head Test:

Logger Data File:

Hydraulic conductivity

Actual t.H at'time zero (Yo) 2.060 feet

llH at time t (Yt)

Time

0.220 feet

1.00 min

100.00 ( I
C LOGGER DATA

• MANUAL

-CURVE FIT

108642

0.10

ELAPSED TIME IN MINUTES

0.01 I I " I I i I
o

1.00

10.00t;j
wu.
~
I­
Z
w
::IE
w
u
:5
0..
CIl
i3

Bouwer-Rlee Parameters

feet em em

39.89 1215.85 SW

45.11 1374.95 H 120.00 URw

75 2286.00 Ts 1.00 HID

0.083 2.54 Rw 4.60 A

0.083 '2.54 Re 0.75 B

0.167 5.08 DS 4.60 c
10.00 304.80 L #NUMI Ln[(D-H)/Rw]'

45.11 1374.95 D #NUMI Ln[(D-H)/Rw]

2.06 62.79 Y. #NUMI equation (8)

0.22 6.71 Y , 4.69 equation (9)

60.00 t (seconds) 4.69 Ln(RelRw)

0.30 n 1.9E-03· equatJon (5)

~
Bouwer, Herman. 1989. "The Bouwer and Rice Slug Test· An Update". Ground Water vol. 27. no. 3, May-)une 1989.

Bouwer, H. and R.C. Rice. 1976. A Slug rest ror Determinin8 Hydraulic Conductivity of Unconfined Aquifers With Completely

or Partially Penetrating Wells". Water Resources Research. vol 12, no. 3, June 1976,
PES-MW2D_Rising.xls, 4/17/2002



United States NaVy

Verification against Bouwer & Rice (1976) Data

Lower Fluvilil Aquifer Zone

Falling

FIRST 2 MINUTES

~ MANUAL

o LOGGER DATA

1.5 2

0000000 0 0 0 0 0 0 0 --CURVE FIT

0.5

FULL DATA SET

ELAPSED TIME IN MINUTES

0.01Iii

o

0.10

1.00

10.00 .,....,-------------------1

I­
W
W
u..
~
I­
Z
W

==W
U

~
Q.
VI
5

inches
feet

0.00 feet

0.00 feet
39:89 feet
85.00 feet
10.00 inches
2.00 inches
2.00 inches

10.00 feet
85.00 feet

0.30

2.03E-03 em/see
4.00E-03 ftlmin

5.76 ftlday

Casing stickup ,
Static water level (from top of casing)

Depth to bottom of screen (from ground level)

Boring diameter
Casing diameter
Screen diameter
Screen length
'Depth to "impenneable boundary"
Porosity of filter pack

Slug diameter (optional)
Slug length (opti~nal),

Theoretical t.H at time zero (Yo)

Client:

Project:

Project No.:

Well No.: PES-MW2D
Test Date: January 31, 2002

Fonnation Tested:

Rising (R) or Falling (F) Head Test:

Logger Data File:

Hydraulic conductivity

o LOGGER DATA

~ MANUAL

--CURVE FIT

10.00·....., ---,.------------------

1.00 min

1.860 feet

0.160 feet

Time

Actual t.H at time zero (Yo)

,t.H at time (,(Y\)

1086

co

42
0.01 I I' I I

o
ELAPSED TIME IN MINUTES

tii
~ 1.00
a5
~
w

~
j
e; 0.10'
is

Bouwer-Riee Parameters

feet em em

39.89 1215.85 SW
45.11 1374.95 H 120.00 URw

75 2286.00 ,Ts 1.00 HID

0.083 2.54 Rw 4.60 A

0.083 2.54 Rc 0.75 B

0:167 5.08 DS 4.60 c
10.00 304.80 L #NUMI Ln[(D-H)/Rw}'

45.11 1374.95 D #NUMI Ln[(D-H)/Rw)

1.86 56.69 Y. #NUMI equation IS)

0.16 4.88 Y, 4,69 aquatlon (9)

60.00 I (seconds) 4.69 Ln(RelRw)

0.30 n 2.0E-03 equation IS)

~
Bouwer, f-;lerman. 1989, "The Bouwer and Rice Slug Test· An Update", Ground Water vol. 27, no. 3, May.June 1989.

Bouwer, H. and R.C. Rice. 1976. A Slug Test for Determining Hydraulic Conductivity of Unconfined Aquifers With Completely

or Panially Penetrating Wells". Water Resources Research. vol 12, no. 3, June 1976.
PES-MW2D.xls, 4/17/2002



PES-MW3D

United States Navy
Verification against Bouwer & Rice (1976) Data

43.5

o LOGGER DATA

... MANUAL

--CURVE FIT

3

000 0 0 0 Dod

2.521.5

FULL DATA SET

ELAPSED TIME IN MINUTES

0.5
0.01

o

0.10

1.00

FIRST 4 MINUTES

10.00

100.00 TI----'-----------------------,1

tii
w
u.
:?:
~
zw
::l:
w
u
~
a..
C/)

is

inches
feet

0.00 feet

0.00 feet
39.71 feet
75.00 feet
10.00 inches
2.00 inches
2.00 inches

10.00 feet
85.00 feet
0.30

7.54E-03 em/sec
1.48E-02 ftlmin

21.38 ftIday

Lower Fluvial Aquifer Zone
Rising

Client:

Project:

Project No.:

Well No.:

Test Date: January 31, 2002

Formation Tested:

Rising (R) or Falling (F) Head Test:

Logger Data File:

Hydraulic conductivity

Casing stickup
Static water level (from top of casing)

Depth to bottom of screen (from ground level)

Boring diameter
Casing diameter
Screen diameter
Screen length
Depth to "impermeable boundary"
Porosity of filter pack

Slug diameter (optional)
Slug length (optional)
Theoretical IlH at time zero (yo)

ActualllH at time zero (Yo) 2.800 feet

~H at time t (YI)

Time

0.760 feet

1.00 min

100.00 I i

o LOGGER DATA

... MANUAL

--CURVE FIT
10.00 .

ELAPSED TIME IN MINUTES

Bouwe'r·Rlee Parameters

feet em em

39.71 1210.36 sw
35.29 1075.64 H 120.00 URw

65 1981.20 Ts 0.78 HID

0.083 2.54 Rw 4.60 A

0.239 7.27 Re 0.75 B

0.167 5.08 os 4.60 c
10.00 304.80 L 4.79 Ln[(D-H)/Rw]'

45.29 1380.44 0 4.79 Ln[(D-H)/Rw]

2.8 85.34 Y, 4.00 equation (8)

0.76 23.16 Y, 4.54 equation (9)

60.00 t (seconds) 4.00 Ln(RelRw)

0.30 n 7.5E-03 equallon (5)

t;j
wu..
~
I­
Z
w
:E
w
o
:5
0..
en
C

1.00

0.10

0.01

o 10 20 30 40

7!/

50

~
Bouwer. Hennan. 1989. "The Bouwer and Rice Slug Te.. • An Update". Ground Water vol. 27. no. 3. May-June 1989.

Bouwer. H. and,R.C. Rice. 1976. A Slug Test for Dctcnnining Hydraulic Conductivity of Unconfined Aquifers With Completely

or Partially Penetrating Wells", Water Resources Research. vol 12, no. 3, June 1976. PES-MW3D_Rising.xls, 4/17/2002



United States Navy
Verification against Bouwer & Rice (1976) Data

Lower Fluvial Aquifer Zone
Falling

32.5

... MANUAL

o LOGGER DATA

2

o 0 DO --CURVE FIT

1:5

FULL DATA SET

ELAPSED TIME IN MINUTES

0.5
0.01

o

0.10

1.00 -

I­
W
W
U.

~
I­
Zw
:5
w

~
Q.
III
C

FIRST 3
MINUTES

10.00 'I i

inches
feet

0.00 feet

0.00 ,feet
39.71 feet
75.00 feet
10.00 inches
2.00 inches
2.00 inches

10.00 feet
. 85.00 feet

0.30

7.82E-03 em/sec
'1.54E-02 ftlmin

22.17 ftlday

Casing stickup
Static water level (from top of ca~ing)
Depth to bottom of screen (from ground level)

Boring diameter
Casing diameter
Screen diameter
Screen length
Depth to "impermeable boundary"
Porosity of filter pack
Slug diameter (optional)
Slug length (optional)'
Theoretical IlH at time zero (Yo)

Client:

Project:

Project No.:

Well No.: PES-MW3D
Test Date: January 31, 2002

Formation Tested:

Rising (R) or Falling (F) Head Test:

Logge'r Data File:

Hydraulic conductivity

ActualllH at time zero (Yo) 2.900 feet

Bouwer-Rice Parameters

feet em em

39.71 1210.36 SW

35.29 1075.64 H 120.00 URw
65 198.1.20 Ts 0.78 HID

0.083 2.54 Rw 4.60 A

0.239 7.27 Ro 0.75 s
0.167 5.08 DS 4.60 c

10.00 304.80 L 4.79 Ln[(D-H)/Rw]'
45.29 1380.44 D 4.79 Lni(D-H)/Rw]

2.9 88.39 Y. 4.00 equation (8)

0.75 22.86 Y, 4.54 equation (9)

60.00 t (seconds) 4.00 Ln(i~elRw)

0.30 n 7.8E-03 eq'uatlon (5)

10.00 " i

ELAPSED TIME IN MINUTES

16

mm

14

o LOGGER DATA

... MANUAL

--CURVE FIT

12108642

0.01

o

ti:i
~ 1.00
~...z
UJ
~
UJ
()

.:3 '
55 0.10
is

1.00 min

0.750 feetIlH at time t (YI)

Time

(~)
Bouwer, Hennan. 1989. "The Bouwer and Rice Slug Tesl - An Update", Ground Water vol. 27, no. 3. May~June 1989.

Bouwer, H. and R.C. Rice. 1976. A Slug Test for DetcmUrung Hydraulic Conduclivi(y of Unconfined Aquifers With Completely

or Paniaily P.n.trating W.lls". W.ter R.sourc•• R....rch. vol 12. no. 3. Jun. 1976. PES-MW3DJalling.xls, 4/1712002



United States Navy
Verification against Bouwer & Rice (1976) Data

Client:

Project:

Project No.:

Well No.: PES-MW5D

Lower Fluvial Aquifer Zone
Falling

Test Date: January 31,2002

Formation Tested:

Rising (R) or Falling' (F) Head Test:

Logger Data File:

Hydraulic conductivity

Casing stickup
Static water level (from top of casing)

Depth to bottom of screen (from ground level)

Boring diameter
Casing diameter
Screen diameter
Screen length
Depth to "impermeable boundary"
Porosity of filler pack

Slug diameter (opiional)
Slug length (optional) .
Theoretical ~H at time zero (yo)

4.38E-03 em/sec
8.62E-03 CUmin

12.42 ft/day

0.00 feet
39.81 feet
75.00 feet
10.00 inches
2.00 inches
2.00 inches

10.00 feet
85.00 feet
0.30

inches
feet

0.00 feet

Actual ~H at lime zero (Yo) 3.200 feet

t.H at time t (Yt) 1.500 feet

Bouwer'-Rlee Parameters

feet em em

39.81 1213.41 sw
35.19 1072.59 H 120.00 URw

65 1981.20 Ts 0.78 HID

0.083 2.54 Rw 4.60 A

0.239 7.27 Rc 0.75 B
0.167 5.08 .os 4.60 c

10.00 304.80 L 4.79 Ln[(D-H)/Rw}'

45.19 1377.39 D . 4.79 Ln[(D-H)/Rw]

3.2 97.54 Y. 4.00 equation (8)

1.5 45.72 Y, 4.54 equation (9)

60.00 I (seconds) 4.00 Ln(RelRw)

0.30 n 4.4E-03 equation (5)

ELAPSED TIME IN MINUTES

2015105
0.01Ii" I i I

o

1.00 minTime

~
Bouwer. Hennan. 1989. "Th. Bauw.r and Rice SIU8 T.st· An Upd.t.... Ground Water vol. 27. no. J, May.]un. 1989.

Bauwer, H. and R.C. Rice. 1976. A Slug Test for Det.nnining·Hydraulic Conductivity of Unconfined Aquif.rs With Camplet.ly

or PaniaJly Penetrating Wells", Water Resources Research. vol 12, no. 3, June 1976. PES-MW5DJalling.xls, 4/1712002



10.00 I I

12 14106

0.10 , I I

o

--CURVE FIT

o LOGGER

'" MANUALDATA

TIME IN MINUfES

FIRST
15 MINUTES

!;j
~
~

£
~ 1.00

'"U
j..
'"Q

inches
feet

0.00 feet

0.00 feet
39.56 feet
55.40 feet
10,00 inches
2.00 inches
2.00 inches

10.00 feet
90.00 feet
0.40

1.37E-03 em/sec
2.70E-03 ftlrnio

3.8852 ftlday

Casing stickup
Static water level (from lop of casing)

Depth to bottom of screen'(from ground level)

Boring diameter
Casing diameter
Screen diameter
Screen length
Depth to "impermeable boundary"
Porosity of filter pack

Slug diameter (optional)
Slug lenglh (optional)
Theoretical 6,H altime zero (Yo)

Clierit: Naval Support Activity Mid-South
Project: Site N-6 Enhanced Bioremediation
Project No.: 737490

Well No.": PES-MWSS
Test Date: lS-Aug-OO

Formation: Upper Saturated Zone

Rising (R) or Falling (F) Head Test: Rising Head

Logger Data File: . PES-MWSSR.xls
Hydraulic conductivity

FULL DATA SET

Actual t.H. at time zero (Yo) 3.600 feel
10.00 T,---------------------------------------,

3020

TIME IN MINUfES

10

!;j
~
~

~ 1.00

U

~
'"Q

--CURVE FIT

o LOGGER

'" MANUALDATA10.50 min

0.400 feel

1 !

Bouwer, Hcmlan. 1989. "The .Bouwcr and Rice Slug Test· An Update", Ground Water vol. 27, no. 3, May-June 1989.

Bouwer, H. and ~C. Rice, 1976. A Slug Test for Detennining Hydraulic Conductivity of Unconnned Aquifers With Completely

or Panially ~enetrating Wells", Water Resources Research. vol 12, no. 3. June 1976.

Time

t.H at time t (YJ

Bouwer·Rlee Parameters

feet em em

39.56 1205.79 sw
15.84 482.80 H 120.00 URw

45.4 1383.79 Ts 0.31 HID

0.083 2.54 Rw 4.60 A

0.271 8.27 Re 0.75 B

0.167 5.08 DS 4.60 c
10.00 304.80 L 6.03 Ln[(D-H)JRw]'

50.44 .1537.41 D 6.00 Ln[(D-H)JRw]

3.6 109.73 Y. 3.50 equation (8)

0.4 12.19 Y, 4.03 equation (9)

630.00 I (seconds) 3.50 Ln(RelRw)

0.40 n 1.4E-03 equation (5)
--

(fJ
NSA-MW5SR.xls, 4/1712002



Client: United States Navy

Project: Site N-6 Enhanced Bioremediation

Project No.: 737490

Well No.: PES-MW5S

Test Date: 15-Aug-00

Formation: Upper Saturated Zone

Rising (R) or Falling (F) Head Test: Falling Head

Logger Data File: PES-MW5SF.xls

Hydraulic conductivity

Casing stickup
Static water level (from top of casing)

Depth to bottom of screen (from ground level)

Boring diameter
Casing diameter
Screen diameter
Screen length
Depth to "impermeable boundary"
Porosity of filter pack

Slug diameter (optional)
Slug length (optional)
Theoretical. aH at lime zero (Yo)

2.45E-03 em/sec
4.83E-03. ftlmin

6.9507 ftlday

0.00 feet
39.56 feet
55.40 feet
10.00 inches

2.00 inches
2.00 inches

10.00 feet
85.00 feel

0.30

inches
feel

0.00 feet

FIRST 5
MINUTES

10.00 I I
--CURVEFlT

[J LOGGER

.. MANUALDATA

!:i
'"....
25
~
~ \.00

'"U
~...
OIl

Q

0.10 I I
o

TIME IN MINUTES

FULL DATA SET

Actual aH at time zero (Yo) 3.350 feet
10.00 Tt-----------------,..--------------------.,

Bouwer-RJce Parameters

feet cm, cm

39.56 1205.79 SW

15.84 482.80 H 120.00 URw

45.4 1383.79 Ts 0.35 HID
0.083 . 2.54 Rw 4.60 A

0.239 7.27 Rc 0.75 B

0.167 5.08 DS 4.60 c
10.00 304.80 L 5.87 Ln((D-H)/Rw)'

45.44 1385.01 D 5.87 Ln((D·H)/Rw)
. 3.35 102.11 Yo 3.51 equation (8)

0.3 9.14 Y, 4.03 equation (9)

300.00 f (seconds) 3.51 Ln(Re/Rw)

0.30 n 2.5E-03 equation (5)

20IS10

TIME IN MINUTES

!:i
~ \.00

25

~
tl
~e; 0.10

Q

--CURVE FIT

o LOGGER

.. MANUALDATA

0.300 feet

5.00 minTime

aH at time t (YJ

.~
Bouwer, Herman. 1989. "The Bouwer and Rice Slug Test ~ An Update", Ground Water vol. 27, no. 3, May-June 1989.

8ouwer. H: IlJld R.C. Rice. 1976. A Slug Test for DC?termining Hydraulic Conductivity of Unconfined Aquifers Wilh Completely

or Panially Penclnlting Wells". Water Resources Research. vol 12, no. 3, June) 976.

NSA-MW5SF.xls.4/1712002



TIME IN MINUTES

FIRST 5 MINUTES

10.00 i I

0.10 I I I I
o

--CURVEm

o LOGGER

A MANUAL DATA

000000
000

i:i
'"""!i
~
~ 1.00

lj
:s...
CI)

Q

inches
feet

0.00 feet

0.00 feet
39.79. feet
65.00 feet
10.00 inches
2.00 inches
2.00 ·inches

10.00 feet
85.00 feet

0.30

LOOE-03 em/see
L98E-03 ftImio

2.8444 ftIday

Client: United States Navy
Project: Site N-6 Enhanced Bioremediation

• Project No.: 737490

Well No.: PES-MW8S
Test Date: 15-Aug-00

Formation: Upper Saturated Zone

Rising (R) or Falling (F) Head Test: Rising Head

Logger Data File: PES-MW8SR.xls
Hydraulic conductivity

Casing stickup
Static water level (from top of casing)

Depth to bottom of screen (from ground level)

Boring diameter
Casing diameter
Screen diameter
Screen length
Depth to "impermeable boundary"
Porosity of filter pack

Slug diameter (optional)
'Slug length (optional)
Theoretical t.H at time zero (Yo)

FULL DATA SET

Actual t.H at time zero (Yo) 3.450 feet
10.00 I ,

t.H at time t(V,)

Time

0.500 feet

10.50 min

--CUKVEFIT

o LOGGER

A MANUAL DATA

3020

TIME IN MINUTES

\0

e
!i
.~ 1.00

~
U

~
'"Q

[

Bouwer, Hennan. 1989. "The Bouwer and Rice Slug Test - An Update", Ground Water vol. 27, no. 3, May-June 1989.

Bouwer, H. and R.c..Rice. 1976. A Slug Test for Dctennining Hydlllulic Conductivity of Unconfined Aquifers With Completely

or Partially Penetrating Wells", ·Water Resources Research. vol 12, no, 3, June 1976.
~.

.Bouwer·Rlce Paramelers

feel em em

39.79 1212.80 SW

25.21 768.40 H 120.00 URw

55 1676.40 Ts 0.56 HID

0.083 2.54 Rw 4.60 A

0.239 7.27 .Rc 0.75 B

0.167 5.08 DS 4.60 c
10.00 304.80 L 5.48 Ln[(D-H)/Rw}'

45.21 1378.00 D 5.'48 Ln[(D-H)/Rw]

3.45 105.16 Y. 3.77 equation (8)

0.5 15.24 Y, 4.33 equallon (9)

630.00 t (seconds) 3.77 Ln{RelRw)

0.30 n 1.0E-03 equallon (5)

NSA·MW8SR.xls, 4117/2002



TIME IN MINUTES

FffiST 5 MINUTES

0.10 I Ia I

Client: United States Navy

Project: Site N-6 Enhanced Bioremediation

Project No.: 737490

Well No.: PES-MW8S

Test Date: 15-Aug-00

Formation: Upper Saturated Zone

Rising (R) or Falling (F) Head Test: Falling Head

Logger Data File: PES-MW8SF.xls

Hydraulic conductivity

Casing stickup
Static water leilel (from top of casing)

Depth to bottom.of screen (from ground level)

Boring diameter
Casing diameter
Screen diameter
Screen length
Depth to "impermeable boundary"
Porosity of filter pack
Slug diameter (optional)
Slug length (optional)
Theoretical ~H anime zero (yo)

1.12E-03 em/sec
2.21 E-03 ftlmin

3.1841 ftIday

0.00 feet
39.79 feet
65.00 feet
10.00 inches

2.00 inches
2.00 inches

10.00 feet
85.00 feet

0.30
inches
feet

0.00 feet

10.00

!:l
~

~
15
~
~ 1.00
101
U

:i..
'"is

--CURVE FIT

lJ LOGGER

" MANUALDATA

lJ lJ

FULL DATA SET

Bouwer.Rlce Parameters

feet cm· cm

39.79 1212.80 SW

25.21 768.40 H 120.00 URw

55 1676.40 Ts 0.56 HID

0.083 2.54 Rw 4.60 A

0.239 7.27 Rc 0.75 B

0.167 5.08 DS 4.60 c
10.00 304.80 L 5.48 Ln((D-H)/Rw]'

45.21 1378.00 D 5.48 Ln[(D-H)/Rw]

3.5 106.68 Y. 3.77 aquatlon (8)

1.25 38.10 Y, 4.33 equation (9)

300.00 t (seconds) 3.77 Ln{RelRw)

0.30 n 1.1 E-03 equation (5)

20

--CURVE FIT

lJ LOGGER

" MANUALDATA

10

TIME IN MINUTES

0.10

0.01 I I

o

10.00 T'----------------------------------~I

l;;
:: 1.00

15

~
~
U

~
'"is

1.250 feet

3.500 feet

5.00 min

~H at time t (YJ

Time'

Actual ~H at time zero (Yo)

~
Bouwer, Herman. 1989. "The Bouwet and Rice Slug Test· An Update". Ground Water vol. 21, no. 3, May-June 1989.

Bouwer, H. and R.e. Rice. 1976. A Slug Test [or Detcnnining Hydraulic Conductivity of Unconfined Aquifers With Completely

orPanially PenclrBting Wells", Water Resources Research. vol 12, no. 3, June 1976.

NSA-MW8SF.xls.411712002



Bouwer·R1ee Parameters

feet em em

39.55 1205.48 sw
15.25 464.82 H 120.00 URw

44.8 1365.50 Ts 0.34 HID
0.083 2.54.Rw 4.60 A

0.239 1";27 Rc 0.75 B
·0.167 5.08 DS 4.60 c
10.00 304.80 L 5.89 Ln[(D-H)/Rwl'
45.45 1385.32 D 5.89 Ln[(D-H)/Rw]

3.3 100.58 v. 3.49 equailon (8)

0.1 3.05 V, 4.01 equation (9)

219.60 t (seconds) . 3.49 Ln(RelRw)
0.30 n 4.8E-03 equation (5)

10.00 i I

--CURVE FIT

o LOGGER

'" MANUAL DATA

00000000000000000

0.10

0 I ·2

TIME IN MINUTES

FULL DATA SET

10.00
I

--CURVE FIT

0 LOGGER

'" MANUAL DATA
l

I:i
!:
i!l

~
'00 j~

'"Uj...
'"is

0.10

0 10 20 30 40

TIME IN MINUTES

FIRST 5 MINUTES

I:i
'"...
i!l

~ 100

'"j...
'"is

3.300 feet

3.66 min

0.100 feet

inches
feet

0.00 feet

0.00 feet
39.55 feet
54.80 feet
10.00 inches

2.00 inches
2.00 inches

10.00 feel
85.00 feet

0.30

4.83E-03 em/sec
9.50E-03 ftlmin

13.6802 ftlday

~H allime t (Ytl

Time

Actual ilH at time zero (Yo)

Casing stickup
Static water level (from top of casing)

Depth to bottom of screen (from ground level)

Boring diameter
Casing diameter
Screen diameter
Screen length
Depth to "impe"rmeable boundary"
Porosity of filter pack
Slug diameter (optional)
Slug length (optional)
Theoretical ~H at time zero (Yo)

Client: United States Navy

Project: SiteN-6Enhanced Bioremediation

Project No.: 737490

Well No.: PES-INJ2S

Test Date: 15-Aug-00

Formation: Upper Saturated Zone .

.Rising (R) or Falling (F) Head Test: Falling

Logger Data File: PES-INJ2S.xls

Hydraulic conductivity

r=iIlD
Bouwer, Herman. 1989. "The Bouwer and Rice Slug Test· An Update". Ground Water vol. 27, no. 3, May-June 1989.

Bouwer. H. and R.C. Rice. 1976. A Slug Tcst for Determining HydDlulic Conduciivity of Unconfined Aquifen With Completely

or Partially Penetrating Wells". Water Resources Research. vol 12, no. 3, June) 976.

NSA-lNJ2SF.xls, 4/1712002



United States Navy
Verification against Bouwer & Rice (1976) Data

Bouwer-Rlee Parameten;

feet em em

39.55 1205.48 sw
15.25 464.82 H 120.00 'URw

44.8 1365.50 Ts 0.34 HID

0.083 2.54 Rw 4.60 A
0.239 7.27 Re 0.75 B

0.167 5.08 DS 4.60 c
10.00 304.80 L 5.89 Ln((D-H)/Rw]'

45.45 1385.32 D 5.89 Ln((D-H)/Rw]

3.6 109.73 Y. 3.49 equation (8)

0.28 8.53 Y , 4.01 equation (9)

120.00 I (seconds) 3.49 Ln(RelRw)

0.30 n 6.5E-03 equation (5)

Upper Fluvial Aquifer Zone
Rising

PES INJ2S Rise.xls
6.45£-03 cm/sec
1.27£-02 CUmin

18.29 CUday

000000

4 5

• MANUAL

-'-CURVE FIT

32

ELAPSED TIME IN MINUTES

FIRST 5 MINUTES

o LOGGER DATA

0.01

o

0.10

1.00

10.00 I I

FULL DATA SET

10.00
I

o LOGGER DATA

• MANUAL

--CURVE FIT
ill

l-
w

1.00w
u.
~...zw
:l:w
U

~
0.10....

1Ilc

0.01 j t--: ~ ~

:R:~II ~
0 10 20 30 40 50

ELAPSED TIME IN MINUTES

tu
w
u.
Z...
Z
w
:IE
w
u
~
CL
CIl
C

inches
feet

0.00 feet

2.00 min

0.280 feet

3.600 feet

0.00 feet
39.55 feet
54.80 feet
10.00 inches
2.00 inches
2.00 inches

10.00 feet
85.00 feet

0.30

Time

t.H at time i (Yt) .

Casing stickup
Static water level (from top of casing)

Depth to bottom of screen (from ground level)

Boring diameter
Casing diameter
Screen diameter
Sere'en length
Depth to "impermeable boundary"
Porosity of filter pack

Slug diameter (optional)
Slug length (optional)
Theoretical toH at time. zero (Yo)

Actual t.Hat time zero (Yo)

Client:·

Project:

Project No.:

Well NO~: 'PES-INJ2S
Test Date: August 15, 2000

Formation Tested:

Rising (R) or Falling (F) Head Test:

Logger Data File:

Hydraulic conductivity

~.
Bouwer, Herman. 1989. "The Bouwer and Rice Slug Test - An Update". Ground Water vol. 21. no. 3. May-)une 1989.

Bouwer, H. ~nd R.C. Rice. 1976. A Slug Test for Determining Hydraulic Condu~tivity ofUncon~ned Aquifers With Completely

or Panially Penetrating Wells", Water Resources Research. vol 12, no. 3, June 1976. NSA-INJ2SRxls, 4/17/2002



Client: United States Navy

Project: Site N-6 Enhanced Bioremediation

Project No.: 737490

Well No.: PES-INJ3S

Test Date: 15-Aug-00

Formation: Upper Saturated Zone

Rising (R) or Falling (F) Head Test: Rising

Logger Data File: PES-INJ3S RISE.xls

Hydraulic conductivity 3.27,E-03 em/sec
6.43E-03 Ctlmin

9.2572 ftlday

TIME IN MINIJTES

FffiSt 5 MINUTES

3 •

0.10 I I I I
o

--CURVE FIT

o LOGGER

'" MANUALDATA

10.00 I I

l:i
I:
is

~ 1.00

U

~
III

Q

inches
feet

0.00 feet

0.00 feet
39.52 feet
65.00 feet
10.0,0 inches

2.00 inches
2.00 inches

10.00 feet
85.00 feet
0.30

Casing stickup
Static water level (from top of Casing)

Depth to bottom of screen (from ground level)

Boring diameter
Casing diameter
Screen diameter
Screen length·
Depth to' "impermeable l>oundary"
Porosity of filter pack
Slug diameter (optional)
Slug length (oplion'al)

'Theorelical6.H at lime zero (Yo)
FULL DATA SET

Bouwer·Rlee Paramelers

feel em em

39.52 1204.57 sw
25.48 776,63 H 120,,00 URw

55 1676.40 Ts 0.56 HID

0.083 2.54 Rw 4.60 A

0.239 7.27 Re 0.75 B

0.167 5.08 DS 4.60 c
10.00 304.80 L 5.48 Ln[(D-H)/Rw]'

45.48 13'86.23 D 5.48 Ln[(D-H)/Rw]

4.7 143.26 Y, 3.78 equalJon (8)

0.43 13.11 Y, 4.34 equalJon (9)

240.00 I (seconds) 3.78 Ln(RalRw)

0.30 'n 3.3E-03 equailon (5)

10.00 T-------------------------------------...i

1412106

TIME IN MlNtrrES

--CURVE FIT

o LOGGER

'" MANUALDATA

l:i
~
is
~
~ 1.00

tl
j
e;
Q

4.700 feet

4.00 min

0.430 fe~t

Time

6.Hat lime t(YJ

Actual6.H at lime zero (Yo)

~.
Bouwer, Herman. 1989. "The Bouwcr and Rice Slug Test· An Update", Ground Water vol. 27, no. 3, May·June 1989.

Bou~er. H. arid R.C. Rice. 1976. A Slug Test for Dctennining Hydraulic Conductiviry of Unconfined Aquifers With Completely

Of Partially Penetrating Wells", Water Resources Research, vol l2, no, 3. June 1976. -

NSA-INJ3SR.xls, 4/1712002



Client: United States Navy

Project: Site N-6 Enhanced Bioremediation

Project No.: 737490

Well No.: PES-INJ3S

Test Date: 15-Aug-00

Formation: Upper Saturated Zone

Rising (R) or Falling (F) Head Test: Falling Head

Logger Data File: PES-INJ3S FALL.xls

Hydraulic conductivity 3.S2E-03 em/see
6.92E-03 ftlmin

9.9701 ftlday

TIME IN MINUTES

FIRST 5 MINUTES

--CURVE FIT

o LOGGER

~ MANUALDATA

000 0 0 0 0 0 000

L----_------:t-----;-----;-----:'I0.10 I
a

'"00~

!:i
\oJ...
i5

~ 1.00
~
\oJ
U
j...
Vl

Q

inches
feet

0.00 feet

0.00 feet
39.S2 feet
65.00 feet
10.00 inches
2.00 inches
2.00 inches

10.00 feet
85.00 feet

0.30

Casing stickup
·Static water level (from top of casing)

Depth to bottom of screen (from ground level) .

Boring diameter
Casing diameter
Screen diameter
Screen length
Depth to "impermeable boundary"
Porosity of filter pack

Slug diameter (optional)
Slug length (optional)
Theoretical aH at time zero (Yo)

FULL DATA SET
Actual aHat time zero (Yo) 4.350 feet

Bouwer~Rlce Parameters

feet cm cm
39.52 1204.57 sw
25.48 776.63 H 120.00 URw

55 1676.40 Ts 0.56 HID

0.083 2.54 Rw 4.60 A

0.239 7.27 Rc 0.75 B

0.167 5.08 os 4.60 c
10.00 304.80 L 5.48 Ln[(D-H)/Rw)'

45.48 1386.23 0 5.48 Ln[(D-H)IRwJ

4.35 132.59 Y. 3.78 equailon (8)

1.2 36.58 Y, 4.34 equation t9)

120.00 I (seconds) 3.78 Ln(RelRw)

0.30 n 3.5E-03 equation (5)

10.00 ( 1

18 .16141210

TIME IN MINUTES

.4

--CURVE FIT

o LOGGER

~ MANUAL DATA

!:i
lZ
i5

~ 1.00
:E
tl
~
Vl

Q

2.00 min

1.200 feetaH at time t (YJ

Time

~
Bouwer, Hennan. 1989. "The Bouwcr and Rice Slug Test ~ An Update", Ground Water vol. 27, no. 3, May-June 1989.

Bouwer. H. and R.C. Rice. 1976. A Slug Test for Dctcnnining Hydraulic Conductivity of Unconfined Aquifers With Completely

or Partially Penetrating Wells", Water Resources Research. vol 12, no. 3,lune 1976.

NSA-lNJ3SF.xls, 4/1712002



Rising (R) or Falling (F) Head Test: Rising Head

Logger Data File: PES-MWSDR.xls

Hydrauiic conductivity

Casing stickup
Static water level (from top of casing)

Depth to bottom of screen (from ground level)

Boring diameter
Casing diameter
Screen·.diameter
Screen length
Depth to "impermeable boundary"
Porosity of filter pack

Slug diameter (optional)
Slug length (optional)
Theoretical LlH at time zero (Yo)

. Client:

Project:

Project No.:

·WeIlNo.:

Test Date:

Formation:

. '-
United States Navy

Site N-6 Enhanced Bioremediation

737490
PES-MWSD

lS-Aug-OO

Lower Saturated Zone

3.71E-03 em/sec
7.30E-03 ftlmin

10.5128 ftlday

0.00 feet
39.91 feet
75.00 feet
10.00 inches
2.00 inches
2.00 inches

10.00 feet
85.00 feet

0.30
inches
feet

0.00 feet

FIRST
10 MINUTES

10.00 I I

-CURVE FIT

o LOGGER

~ MANUALDATA

~
~

~ 1.00

e
~
'"Q

10

TIME IN MINUfES

FULL DATA SET

Actual 6H at time zero (Yo) 4.800 feet

Bouwer-Rlce Parameters

feet cm cm

39.91 1216.46 sw
35.09 1069.54 H 120.00 URw

65 1981.20 rs '0.78 HID

0.083 2.54 Rw 4.60 A

0.239 ·7.27 Rc 0.75 B

0.167 5.08 os 4.60 c
10.00 . 304.80 L 4.79 Ln[(O-H)/Rw]'

45.09 1374.34 0 4.79 Ln[(O-H)/Rw)

4.8 146.30 Y. 4.00 equation (8)

0.7 21.34 Y, 4.54 equation (9)

180.00 t (seconds) 4.00 Ln{RelRw)

0.30 n 3.7E-03 equallon (5)

10.00 r I

3020

TIME IN MINUfES

10

-CURVE FIT

o LOGGER

• MANUALDATA

~
~

~ 1.00

tl
j...
'"Q

3.00 min

0.700 ·feet

Time

LlH at time t (YJ

~
~ouwcr. Hennan. 1989. "The Bouwcr and Rice Slug Test - An Update", Ground Water vol. 27, no. 3, May~June 1989.

Bouwcr. H. and R.C. Rice. 1976. A Slug Test for Determining Hydraulic Conductivity of Unconfined Aquifers With Completely

Or Partially Penetrating Wells", Water Resources Research. vol 12, no. 3, June 1976.

NSA-MW5DR.xls, 4/1712002



Rising (R) or Falling (F) Head Test: Falling Head

Logger Data File: PES-MW5DF.xls
Hydraulic conductivity

Casing stickup
Static water level (from top of casing)

Depth to bottom of screen (from ground level)

Boring diameter
Casing diameter
Screen diameter
Screen length
Depth to "impermeable boundary"
Porosity of filter pack

Slug diameter (optional)
Slug length (optional)
Theoretical ~H at time zero ('(0)

TIME IN MINlITES

--CURYEfIT

o LOGGER

• MANUALDATA

o 0 0 0 0 0 D 0 0 DODO

o

0.10 I ........1
o

10.00 [ I

FffiST 5 MINUTES

!:i
~
i!O

g 1.00
:;;
tl
~
!!l
Q

inches
feet

0.00 feet

0.00 feet
39.91 feet
75.00 feet
10.00 inches
2.00 inches
2.00 inches

10.00 feet
85.00 feet

0.30

4.52E-03 em/sec
8.90E-03 ftImio

12.8115 ftIday

United States Navy
Site N-6 Enhanced Bioremediation
737490

PES-MW5D
15-Aug-00

Lower Saturated Zone

Client:

Project:

Project No.:

.Well No.:

Test Date:.

Formation:

FULL DATA SET

Actual ~H at time zero (Yo) 4.700 feet

Bouwer.Rlce Parameters

feet clIJ cm

39.91 1216.46 sw
35.09 1069.54 H 120.00 URw

65 1981.20 Ts 0.78 HlO.

0.083 2.54 Rw 4.60 A

0.239 7.27 Rc 0.75 B

0.167 :5.08 os 4.60 c
10.00 304.80 L 4.79 Ln((O·HjlRw]'

45.09 1374.34 0 4.79 Ln((O-H)/Rw]

4.7 143.26 Y. 4.00 equation (8)

2.15 65.53 Y, 4.54 equation (9)

60.00 I (seconds) 4.00 Ln(RelRw)

0.30 n 4.5E-03 equation (5)

10.00 [ I

~H at time t (Yt)

Time

2.150 feet

1.00 min

!:i
'"...
i!O

~
~ 1.00

tl:s
0..
CIl

is

10

TIME IN MINUTES

--CURYEfIT

D LOGGER

• MANUAL DATA

20

~
Bouwer, Hennan. 1989. "The Bouwer and Rice Slug Test- An Update". Ground Water vol. 27, no. 3, May-June 1989.

Bouwer. H. and R.C. Rice. 1976. A Slug Test for Determining Hydraulic Conductivity ofUnconfmed Aquifers With Completely

or Panially PencLraling Wells", Water Resources Research, vol 12, no, 3, June 1976. '

NSA·MW5DF.xls.4/17/2002



Rising (R) or Falling (F) Head Test: Rising Head

Logger Data File: PES-MW8DRxls

Hydraulic conductivity

Casing stickup
Staticwater level (from top of casing)
Depth to bottom of screen (from ground level)
Boring diameter
Casing diameter
Screen diameter
Screen length
Depth to "impermeable boundary"
Porosity of filter pack
Slug diameter (optional)
Slug length (optional)
Theoretical' t.H at time zero (Yo)

TIME IN MINUTES

-CURVE FIT

o LOGGER

~ MANUALDATA

000000000000000000
000

------~--~--..:..----------------:==::;-~;;;.;:---l'10.00 ",

FmST 5 MINUTES

0.10 I I "o 4C I I

l;j
~
~

~
~ 1.00

'"u
=i...
'"Q

inches
feet

0.00 feet

0.00 feet
39.90 feet
85.30 feet
10.00 inches
2.00 inches
2.00 inches

10.00 feet
85.00 feet
0.30

1.79E-03 em/sec
3.52E-03 Ctlmin

5.0693 ftJday

United States Navy

SiteN-6 Enhanced Bioremediation

737490
PES-MW8D

15-Aug-00

Lower Saturated Zone

Client:

Project:

Project No.:

Well No.:

Test Date:

Formation:

FULL DATA SET

Actual t.H·at time zero (Yo) 4.500 feet
10.00 i i

t.H at time t (Y,)

Time

0.060 feet

2.00 min

--CURVE FIT

o LOGGER

~ MANUALDATA

2S201S10

0.10 , , I
o

~
~

~ 1.00
U

~
'"Q

TIME IN MINUTES

Bouwer~RlceParameters

feet em em
39.9 1216.15 SW

45.4 1383.79 H 120.00 URw

. 75.3 2295.14Ts 1.01 HID

0.083 2.54 Rw 4.60 A

0.083 .2.54 Rc 0.75 B

0.167 5.08 DS 4.60 c
10.00 304.80 L #NUMI Ln[(D-H)/Rw)'

45.1 1374.65 D #NUMI Ln[(D-H)/Rw]

. 4.5 137.16 Y • #NUMl equation (8)

0.06 1.83 Y, 4.70 equation (9)

120.00 f (seconds) 4.70 Ln(RelRw)

0.30' n 1.8E-03 equation (5)

.~
Bouwer, Hennan. 1989. "The Bouwer and Rice Slug Test· An Update". Ground Water vol. 27. no. 3, May-June 1989.

Bouwer, H. and R.C. Rice. 1976. A Slug Test for Dcterniining Hydnuilic Conductivity of Unconfined Aquifers With Completely

or Partially Penetrating Wells". Water Resources Research. vol 12, no, 3, June 1976.

NSA-MW8DR.xls, 4/1712002



Client: Naval Support Activity Mid-South

Project: Site N-6 Enhanced Bioremediation FIRST 10 MINUTES

Project No.: 737490
10.00

Well No.: PES-MW8D

!
--CURVE FIT

Test Date: 15-Aug-00 o LOGGER

Upper Saturated Zone
" MANUAL DATA

Formation:

Rising (R) or Falling (F) Head Test: Falling Head 10

Logger Data File: PES-MW8DF.xls
t;; r~

Hydraulic conductivity 1.42E-05 cm/sec 15 0
2.80E-05 ftlmin ~ . 0

0.0403 ftlday '"
1.00 0

tl
Casing stickup 0.00 feel --1 I

j...
Static water level (from top of casing) '"39.90 feet Cl
Depth to bottom of screen (tram ground level) 85.30 feet
Boring diameter 10.00 inches
Casing diameter 2.00 inches
Screen diameter 2.00 inches
Screen length

I
10.00 feet

Depth to "impermeable boundary" 90.00 feet

I I
0.10

Porosity of filter pack 0.40 0 I 2 3 4 5 6 7 8 9 10

Slug diameter (optional) inches TIME IN MINUfES

Slug length (optional) feet
Theoretical .6.H at time zero (Yo) 0.00 feet

. FULL DATA SET

Actual .6.H at time zero (Yo) 0.590 feet
10.00 .

.6.H at time t (YJ 0.250 feel I --CURVE FIT

I I I
o LOGGER

Time 50.01 min
" MANUAL DATA

1009080706050

TIME IN MINUfES

40·302010

t;;
~
15

~ 1.00

'"U
~
'"Cl

I .... _

Bouwer, Herman. 1989. "The Bouwer and Rice Slug Test· An Update", Ground Water vol. 27, no. 3, May-June 1989.

Bouwer, H. and R.C. Rice. 1976. A Slug Test for Detennining Hydraulic Conductivity of Unconfin cd Aquifcn. Wilh Completely

or Panialty Penetrating Wells", Water Resources Research. yol 12, no. 3,lune 1976.

Bouwer~Rlce Parameters

feet em, em

39.9 1216.15 SW

45.4 1383.79 H 120.00 URw

75.3 2295.14 Ts 0.91 'HlD

0.083 2.54 Rw 4.60 A

0.083 2.54 Re 0.75 B

0.167 5.08 DS 4.60 c
10.00 304.80 L 4.03 Ln{(D-H)/Rw}'

50.1 1527.05 D 4.03 Ln{(D.H)/Rw]

0.59 17.98 Y. 4.20 equation (8)

0.25 7.62 Y, 4.70 equation (9)

3000.60 t (seconds) 4.70 Ln(RelRw)

0.40 n 1.4E-05 equation (5)

r=i!'
lD

NSA·MW8DF.xls, 411712002



Rising (R) or Falling (F) Head Test: Rising

Logger Data File: PES-INJ2D RISE.xls
. Hydraulic conductivity 7.50E-03 em/sec

1.48E-02 ftlmin
21.2631 ftlday

Casing stickup
Static water level (from top of casing)

Depth to bottom of screen (from ground level)

Boring'diameter
Cas.ing diameter
Screen diameter
Screen length
Depth to "impermeable boundary"
Porosity of filter pack

Slug diameter (optional)
Slug length (o'ptional)
Theoretical ,6H at time zero (Yo)

10.00 i i

--CURVE FIT

D LOGGER

• MANUAL DATA

ODDDDDDDDDDOODODDD

FffiST 5 MINUTES

1.00

I:i
~
~

.~
tl
j...
III

Cl

inches
feet

0.00 feet

0.00 feet
39.74 feet
75.00 feet
10.00 Inches
2.00 inches
2.00 Inches

10.00 feet
85.00 feet
.0.30

United States Navy
Site N~6 Enhanced Bioremediation
737490
PES-INJ2D
15-Aug-00

Lower Saturated Zone

Client:

. Project:

Project No.:

Well No.:

Test Date:

Formation:

Actual t.H at time zero (Yo) 4.900 feet

t.H.at time t (YJ 0.100 feet

Time 3.00 min

Bouwer·Rlee ParameleMl

feet em em

39.74 1211.28 sw
35.26 1074.72 H 120.00 URw

65 1981.20 Ts 0.78 HID

0.083 2.54 Rw 4.60 A

0.239 7.27 Re 0.75 B

0.167 5.08 DS 4.60 c
10.00 304.80 L 4.79 Ln[(D.H)/Rw)'

45.26 1379.52 D 4.79 Ln[(D.H)/Rw]

4.9000001 149.35 Y, 4.00 equallon (8)

0.1 3.05 Y, 4.54 .equallon (9}

180.00 t (seconds) 4.00 Ln(RelRw)

0.30 n 7.5E-03 equallon (5)

(~J
Bouwer. Hennan. 1989. "Th~ Bouwer and Rice Slug Tes'· An Update". Ground Water vol. 27. no. 3. May·lun. 1989.

Bouwer. H. and Re.. Rice. 1976. A Slug Test for Dctennining Hydmulic Conductivity of Unconfined Aquifers With Completely

or Partially Penetrating Wells". Water Resources Research. vol 12. no. 3, June 1916.

NSA·INJ2DRxls, 411712002



Client:

Project:

Project No.:

Well No.:

Test Date:

Formation:

United States Navy

Site N-6 Enhanced Bioremediation

737490
PES-INJ2D

15-Aug-00

Lower Saturated Zone

FIRST 5 MINUTES

10.00 ( I
--CURVE FIT

o LOGGER

... MANUAL DATA

Rising (R) or Falling (F) Head Test: Falling Head

Logger Data File: PES-INJ2D FALL.xls

Hydraulic conductivity 7.23E-03 em/sec
1.42E-02 ftlmiD
20.5079 ftlday

Casing stickup
Static water level (from lop of casing)

Depth to bottom of screen (from ground level)

Boring diameter
Casing diameter
Screen diameter
Screen length
Depth to "impermeable boundary"
Porosity of filter pack

Slug diameter (optional)
Slug length (optional)
Theoretical IlH at time zero (Yo)

ActualllH at lime zero (Yo)

IlH at time t (YJ

Time

0.00 feet
39.74 feet
75.00 feet
10.00 inches
2.00 inches
2.00 inches

10.00 feet
85.00 feet

0.30
inches
feet

0.00 feet

2.400 feet

0.100 feet

2.54 min

!;;
<oj...
i!:i

~ 1.00

tj
:l..
en
Q

000000000000000000000

Bouwer·RlcB Parameters

feet em em

39.74 1211.28 sw
35.26 1074.72 H 120.00 URw

65 1981.20 Ts 0.78 HID

0.083 2.54 Rw 4.60 A

0.239 7.27 Re 0.75 B

0.167 ~i.08 os 4.60 c
10.00 , 304.80 L 4.79 Ln[(D-H)/Rw]'

45.26 1379.52 D 4.79 Ln[(D-H)/Rw]

2.4 73.15 Y. 4.00 equation (8)

0.1 3.05 Y, 4.54 equation (9)

152.40 f (seconds) 4.00 Ln(RelRw)

0.30 n 7.2E-03 equation (5)

~
Bouwer, Herman. 1989. "The Bouwer and Rice Slug Test - An Update", Ground Water yol. 27, no. 3, May-June 1989.

Bouwer, H. and R.C. Rice. 1976. A Slug Test for Determining Hydraulic Conductivity of Unconfined Aquifers With Completely

or Panially Penetrating Wells", Water Resources Research. vol 12, no. 3, June 1976.

NSA-INJ2DF.xls, 4/1712002



Client:

Project:

Project No.:

Well No.:

United States Navy
Verification against Bouwer & Rice (i976) Data

737490
PES-INJ3D

FIRST 5 MINUTES

10.00 I i

Bouwer-Rice Parameters

feet cm cm

39.84 1214.32 SW

45.16 1376.48 H 120.00 URw

75 2286.00 Ts 1.00 HID

0.083 2.54 Rw 4.60 A

0.083 2.54 Rc 0.75 B

0.167 5.08 DS 4.60 c
10.00 304.80 L #NUMI Ln[(D-H)/Rw]'

45.16 1376.48 D #NUMI Ln[(D-H)/Rw]
'3.7 112.78 Y. #NUMI equation (8)

0.025 0.76 Y, 4.69 equation (9)

60.00 t (seconds) 4.69 Ln(RelRw)

0.30 n 4.1 E-03 equation (5)

Lower Saturated Zone
Falling

121086
ELAPSED TIME IN MiNUTES

42

0.01 , 'I I I I I ,

o

C LOGGER DATA

I- 1\w .A. MANUALW
u. 1.00
.~

l- I ~ --CURVE FIT
Z
W
::i!!
w
u
5 0.10a.
CIl I \ ~DDDDDDDDDDDDDDDDDDDDDD0

0.01

0 1 2 3 4 5

ELAPSED TIME IN MINUTES

-----
FULL DATA SET

10.00
I

D LOGGER DATA

.A. MANUAL

--CURVE FIT
1\

I-
UI
UI 1.00...
a':
I-
Z
UI
:::li
UI
0

~
0.10"-

III
C

inches
feet

0.00 feet

1.00 min

3.700 feet

0.025 feet

0.00 feet
39.84 feet
85.00 feet
10.00 inches
2.00 inches
2.00 inches

10.00 feet
85.00 feet
0.30

4.14E-03 em/sec
8.14E-03 fUmin

11.73 fUday

Time

Actual toH at time zero (Yo)

toH at time t (YI)

Casing stickup
Stat"ic water I,evel (from top of casing)

Depth to 'bottom of screen (from ground level)

Boring diameter
Casing diameter
Screen diameter
Screen length
Depth to "impermeable boundary"
Porosity of filter pack

Slug diameter (optional)
Slug length·(optional)
Theoretical toH at time ,zero (Yo)

Rising (R)or Falling (F) Head Test:

Logger Data File:

Hydraulic conductivity

Test Date: August 15, 2000

Formation Tested:

~
Bouwcr, Herman. 1989. "The Bouwcr and Rice Slug Test· An Update". Ground Water vol. 27, no. 3, May.lunc 1989.

Bouwer. H. and R.~, Rice. 197~. A Slug Test for Detennining Hydraulic Conductivity of Unconfined Aquifers With Completely

or pania.l~y Penetrating Wells". Water Resources Research. vol 12, no. 3, June 1976.
NSA-INJ3DF.xls, 4/17/2002



Rising (R) or Falling (F) Head Test: Rising

Logger Data File: PES-INJ3D RISE.xls
Hydraulic conductivity 3.24E-03 em/sec

6.38E-03 ftlm in
9.1801 ftlday

Casing stickup
Static water level (from lop of casing)

Depth to bottom of screen (from ground level)

Boring diameter
Casing diameter
Screen diameter
Screen'iength
Depth to "impermeabie boundary"
Porosity of filter pack

Slug diameter (optional)
Slug length (optional)
Theoretical ~H at time zero (Yo)

TIME IN MlNlITES

--CURVE FIT

D LOGGER

• MANUALDATA

D D D D D D D D D D D D D D D D·D D D D D D0.10

0.01I' I
o

10.00 [ ,

FlRST 5 MINUTES

!;; 1.00
~
i5

~
:l:

'"u
:ie;
Q

inches
feet

0.00 feet

0.00 feet
39.84 feet
85.00 feet
10.00 inches
2.00 inches
2.00 inches

10.00 feet
85.00 feet

0.30

United States Navy
Site N-6 Enhanced Bioremediation
737490

PES-INJ3D
15-Aug-00

Lower Saturated Zone

Client:

Project:

Project No.:

Well No.:

Test Date:

Formation:

FULL DATA SET

Actual ~H at time zero (Yo) 3.000 feet

~H at time t (YJ

Time

0.060 feet

1.00 min

10.00 i I

--CURVE FIT

D LOGGER

• MANUAL DATA

---_.....__._------------

141210

TIME IN MlNlITES

!;;
~ 1.00

i5

~
,;
lj
:ie; 0.10

Q

! -_._-----.

Bouwcr, Herman. 1989. "The Bouwer and Rice Slug Test· An Update", Ground Water vol. 21, no. 3, May·June 1989.

Bouwer, H. and R.C,"Rice. 1976, A Slug Test for Dctennining Hydraulic Conductivity of.Un~nfined Aquifers With Completely

or Panially Penetrating Wells", Water Resources Research. vol 12, no. 3, June 1976.~

Bouwer"·Rlce Parameters

feel em, em

39.84 1214.32 SW

45.16 1376.48 H 120.00 URw

75 2286.00 Ts 1.00 HID

0.083 2.54 Rw 4.60 A

0.083 2.54 Re 0.75 B

0.167 5.08 DS 4.60 c
10.00 304.80 L #NUM! Ln[(D-H)/Rw]'

45.16 1376.48 D #NUMI Ln[(D·H)/Rw]

3 91.44 Y, #NUMI equation (S}

0.06 1.83 Y, 4.69 equation (9)

60.00 t (seconds) 4.69 Ln(RelRw)

0.30 n 3.2E-03 equation (5)

NSA-lNnDR.xls.4/1712002



APPENDIXC

CONCENTRATION AND MOLAR FRACTION PLOTS



\.

c.

c.

TABLEC.l
MOLAR FRACTION OF CHLORINATED ALIPHATIC HYDROCARBONS IN GROUNDWATER

NSA MID-SOUTH SITE N-6
MILLINGTON, TENNESSEE

,
PCE" TCE" cis-I,2-DCE'" VC" Ethene

Molar Molar Molar Molar Molar Molar Molar Molar M61ar Molar Molar
Concentration Molar Weight Concentration . Fraction Concentration Weight Concentration Fraction Concentration Molar Weight Concentration Fraction Concentration Molar Weight Concentration FraCtion Concentration Molar Weight Concentration Fraction

WclllD Date (ug/LbI
) (g/mol)cJ (moVldI) (percent) (ug/L) (f.!/mol) (moVL) (percent) (uf.!/L) (g/mol) (moVL) (percent) (~If.!/L) (f.!/mol) (moVL) (pertent) (uf.!/L) (f.!/mol) (moVl) (percent)

I'ES-MWIS 25-Jul-00 0 165.834 O.OOE+OO 0.0% 150 131.38894 1.14E-06 76.5% 34 96.94388 3.5IE-07 23.5% 0 62.49882 O.OOE+OO 0.0% 0.02 28.05376 5.70E-1O 0.04%
7-Nov-00 0 165.834 O.OOE+OO 0.0% 22 131.38894 1.67E-07 17.2% 9.1 96:94388 9.39E-08 9.6% 0 62.49882 O.OOE+OO 0.0% 20 28.05376 7.13E-07 73.18%
6-Feb-01 0 165.834 O.OOE+OO 0.0% 53 131.38894 4.03E-07 45.0% 17 96.94388 1.75E-07 19.6% 0 62.49882 O.OOE+OO 0.0% 8.9 28.05376 3.17E-07 35.41%
6-Aug-01 0 165.834 O.OOE+OO 0.0% 14 131.38894 1.07E-07 19.6% 34 96.94388 3.51 E-07 64.6% 0 62.49882 O.OOE+OO 0.0% 2.4 28.05376 8.56E-08 15.76%
29-Jan-02 0 165.834 O.OOE+OO 0.0% 100 131.38894 7.61 E-07 62.6% 40 96.94388 4.13E-07 33.9% 0 62.49882 O.OOHOO 0.0% 1.2 28.05376 4.28E-08 3.52%

PES-MWID 6-Aug-00 0 165.834 O.OOE+OO 0.0% 26 131.38894 1.98E-07 56.7% 2.8 96.94388 2.89E-08 8.3% 0 62.49882 O.OOE+OO 0.0% 3.4 28.05376 I.22E-07 35.05%
8-Nov-00 0 165.834 O.OOE+OO 0.0% 0 131.38894 O.OOE+OO 0.0% 0 96.94388 O.OOE+OO 0.0% 0 62.49882 O.OOE+OO 0.6% 0.42 28.05376 1.50E-08 0.00%
6-Feb-01 - 0 165.834 O.OOE+OO 0.0% 1.2 131.38894 9.13E-09 63.1% 0 96.94388 O.OOE+OO 0.0% 0 62.49882 O.OOE+OO 0.0% 0.15 28.05376 5.35E-09 36.93%
6-Aug-01 0 165.834 O.OOE+OO 0.0% 0 131.38894 O.OOE+OO 0.0% 0 96.94388 O.OOE+OO 0.0% 0 62.49882 O.OOHOO 0.0% 0.42 28.05376 1.50E-08 100.00%
29-Jan-02 0 165.834 O.OOE+OO 0.0% 0 131.38894 O.OOE+OO 0.0% 0 96.94388 O.OOE+OO 0.0% 0 62.49882 O.OOE+OO 0.0% 0 28.05376 O.OOE+OO 0.00%

PES-MW2S 5-Aug-00 0 165.834 O.OOE+OO 0.0% 680 131.38894 5.18E-06 96.4% 4.5 96.94388 4.64E-08 0.9% 0 62.49882 O.OOE+OO 0.0% 4.1 28.05376 1.47E-07 2.75%
IO-Nov-OO I 165.834 6.03E-09 0.1% 1000 131.38894 7.6IE-06 97.3% 14 96.94388 1.44E-07 1.8% 0 62.49882 O.OOE+OO 0.0% 1.7 28.05376 6.06E-08 0.77%
8-Feb-01 0 165.834 O.OOE+OO 0.0% 1200 131.38894 9.13E-06 97.9% 17 96.94388 1.75E-07 1.9% 0 62.49882 O.OOE+OO 0.0% 0.53 28.05376 1.89E-08 0.20%
9-Aug-01 0 165.834 O.OOE+OO 0.0% 1300 13 I .38894 9.89E-06 98.3% 12 96.94388 1.24E-07 1.2% 0 62.49882 O.OOHOO 0.0% 1.2 28.05376 4.28E-08 0.43%
30-Jan-02 I 165.834 6.03E-09 0.0% 1200 131.38894 9.13E-06 77.9% 250 96.94388 2.58E-06 22.0% 0 62.49882 O.OOE+OO 0.0% 0.36 28.05376 1.28E-08 0.11%

PES-MW2D 4-Aug-00 0 165.834 O.OOE+OO 0.0% 180 131.38894 1.37E-06 96.3% 3.6 96.94388 3.71 E-08 2.6% 0 62.49882 O.OOHOO 0.0% 0.44 28.05376 l.55E-08 1.09%
10-Nov-00 0 165.834 O.OOE+OO 0.0% 260 131.38894 1.98E-06 92.4% 8.8 96.94388 9.08E-08 4.2% 0 62.49882 O.OOE+OO 0.6% 2.0 28.05376 7.13E-08 3.33%
8-Feb-01 0 165.834 O.OOE+OO 0.0% 220 131.38894 1.67E-06 94.0% 7.7 96.94388 . 7.94E-08 4.5% 0 62.49882 O.OOE+OO O.(Wo 0.75 28.05376 2.67E-08 1.50%
6-Aug-01 0 165.834 O.OOE+OO 0.0% 40 131.38894 3.04E-07 78.3% 7.4 96.94388 7.63E-08 19.6% 0 62.49882 O.OOE+OO 0.0% 0.22 28.05376 7.84E-09 2.02%
30-Jan-02 0 165.834 O.OOE+OO 0.0% 42 131.38894 3.20E-07 71.2% 12 96.94388 1.24E-07 27.6% 0 62.49882 O.OOE+OO 0./)% 0.15 28.05376 5.35E-09 1.19%

PES-MW3S 4-Aug-00 1.2 165.834 7.24E-09 0.1% 1600 131.38894 1.22E-05 98.1% 12 96.94388 1.24E-07 1.0% 0 62.49882 O.OOE+OO 0.0% 2.9 28.05376 1.03E-07 0.83%
IO-Nov-OO 0 165.834 O.OOE+OO 0.0% 350 131.38894 2.66E-06 78.5% 12 96.94388 1.24E-07 3.6% 0 62.49882 O.OOHOO 0.0% 17 28.05376 6.06E-07 17.86%
9-Feb-01 0 165.834 O.OOE+OO 0.0% 290 131.38894 2.2IE-06 85.1% 14 96.94388 1.44E-07 5.6% 0 62.49882 O.ooE+OO O.(!% 6.8 28.05376 2.42E-07 9.34%
9-Aug-01 0 165.834 O.OOE+OO 0.0% 740 131.38894 5.63E-06 96.1% 15 96.94388 1.55E-D7 2.6% 0 62.49882 O.OOE+OO 0.0% 2.1 28.05376 7.49E-08 1.28%
30-Jan-02 1.3 165.834 7.84E-09 0.1% 1000 131.38894 7.61 E-D6 97.1% 19 96.94388 1.96E-07 2.5% 0 62.49882 O.OOE+OO 0.6% 0.77 28.05376 2.74E-08 0.35%

I

PES-MW3D 4-Aug-00 0 165.834 O.OOE+OO 0.0% 4.5 131.38894 3.42E-08 31.6% 0 96.94388 O.OOE+OO 0.0% 0 62.49882 O.OOE+OO 0.0% 2.1 28.05376 7.4IE-08 68.39%
IO-Nov-OO 0 165.834 O.OOE+OO 0.0% 420 131.38894 3.20E-06 74.6% 9.0 96.94388 9.28E-08 2.2% 0 62.49882 O.OOE+OO 0.0% 28 28.05376 9.98E-07 23.28%
8-Feb-01 0 165.834 O.OOE+OO 0.0% 560 131.38894 4.26E-06 97.0% 12 96.94388 1.24E-07 2.8% 0 62.49882 O.OOE+OO O.~% 0.27 28.05376 9.62E-09 0.22%
9-Aug-01 0 165.834 O.OOE+OO 0.0% 230 131.38894 1.75E-06 98.3% 0 96.94388 O.OOE+OO 0.0% 0 62.49882 O.OOE+OO 0.1\% 0.83 28.05376 2.96E-08 1.66%
30-Jan-02 0 165.834 O.OOE+OO 0.0% 160 131.38894 1.22E-06 75.7% 35 96.94388 3.61 E-07 22.4% 0 62.49882 O.OOE+OO 0.0% 0.86 28.05376 3.D7E-08 1.90%

PES-MW4S 3-Aug-00 0 165.834 O.ooE+OO 0.0% 1600 131.38894 1.22E-05 98.1% 6.4 96.94388 6.60E-08 0.5% 0 62.49882 O.ooE+OO O.q% 4.8 28.05376 I.72E-07 1.38%
9-Nov-00 1.0 165.834 6.03E-09 0.1% 1000 131.38894 7.6IE-06 96.4% 13 96.94388 1.34E-07 1.7% 0 62.49882 O.OOE+OO 0.0% 4.0 28.05376 1.43E-07 1.81%
8-Fcb-01 1.0 165.834 6.03E-09 0.1% 990 131.38894 7.53E-06 97.3% 16 96.94388 1.65E-07 2.1% 0 62.49882 O.OOHoo 0.0% 1.1 28.05376 3.92E-08 0.51%
8-Aug-01 0 165.834 O.OOE+OO 0.0% 370 131.38894 2.82E-06 94.8% 13 96.94388 1.34E-07 4.5% 0 62.49882 O.OOE+OO 0.0% 0.59 28.05376 2.IOE-08 0.71%

. 30-Jan-02 1.1 165.834 6.63E-09 0.1% 1000 131.38894 7.6IE-06 97.1% 21 96.94388 2.17E-07 2.8% 0 62.49882 O.OOE+OO o.d% 0.22 28.053}6 7.84E-09 0.10%
I

PES-MW4D 3-Aug-00 0 165.834 O.OOE+OO 0.0% 120 131.38894 9.13E-07 93.6% 1.7 96.94388 1.75E-08 1.8% 0 62.49882 O.OOE+OO 0.0% 1.3 28.05376 4.47E-08 4.58%
IO-Nov-OO 0 165.834 O.OOE+OO 0.0% 140 131.38894 I.D7E-06 96.5% 3.0 96.94388 3.09E-08 2.8% 0 62.49882 O.OOE+OO 0.0% 0.2 28.05376 7. I3E-09 0.65%
8-Feb-01 0 165.834 O.OOE+OO 0.0% 95 131.38894 7.23E-07 95.1% 2.9 96.94388 2.99E-08 3.9% 0 62.49882 O.OOE+OO 0.1)% 0.21 28.05376 7.49E-09 0.98%
8-Aug-01 0 165.834 O.OOE+OO 0.0% 110 131.38894 8.37E-07 94.6% 2.2 96.94388 2.27E;08 2.6% 0 62.49882 O.OOE+OO 0.6% 0.70 28.05376 2.50E-08 2.82%
30-Jan-02 0 165.834 O.OOE+OO 0.0% 67 131.38894 5.IOE-07 96.1% 1.5 96.94388 l.55E-08 2.9% 0 62.49882 O.OOE+OO 0.0% 0.15 28.05376 5.35E-09 1.01%

PES-MW5S 3-Aug-00 0 165.834 O.OOE+OO 0.0% 690 131.38894 5.25E-06 96.4% 5.9 96.94388 6.09E-08 1.1% 0 62.49882 O.OOE+OO 0.0% 3.75 28.05376 1.34E-07 2.45%
9-Nov-00 0 165.834 O.OOE+OO 0.0% 220 131.38894 1.67E-06 82.7% 6.9 96.94388 7.12E-08 3.5% 0 62.49882 O.OOE+OO 0.0% 7.8 28.05376 2.78E-07 13.74%
8-Feb-01 0 165.834 O.OOE+OO 0.0% 250 131.38894 1.90E-06 93.8% 96.94388 9.08E-08 O.OOE+OO

,
8.8 4.5% 0 62.49882 0.0% 0.98 28.05376 3.49E-08 1.72%

8-Aug-01 0 165.834 O.OOE+OO 0.0% 180 131.38894 1.37E-06 92.0% 6.3 96.94388 6.50E-08 4.4% 0 62.49882 O.OOHOO 0.0% 1.5 28.05376 5.35E-08 3.59%
30-Jan-02 0 165.834 O.OOE+OO 0.0% 540 131.38894 4. II E-06 96.2% 96.94388 1.34E-07 62.49882 O.OOHOO

t

13 3.1% 0 0.0% 0.78 28.05376 2.78E-08 0.65%
I

s:\eslrcmrd\737490\05000\tablesINSA-RPT2.xls\ Apprndix C C-I



TABLE C.l (Continued)
MOLAR FRACTION OF CHLORINATED ALIPHATIC HYDROCARBONS IN GROUNDWATER

NSA I\IID·SOUTII SITE N-6
MILLINGTON, TENNESSEE

PCE" TCE" cis-I,2-DCE" VC" Ethene
Molar Molar Molar Molar Molar Molar Molar Molar Molar Molar Molar

Concentration Molar Weight Concentration Fraction Concentration Weight Concentration Fraction Concentration Molar Weight Concentration Fraction Concentration Molar Weight Concentration Fraction Concentration Molar Weight Concentration Fraction
WelllD Date (ugflbI) (g/molld (mollLdI) (percent) (IJg/L) (g/mol) (moIlL) (percent) (IJg/L) (g/molJ (moIlL) (percent) (1Jg/L) (g/mol) (moIlL) (percent) (ug/L) (g/moll (moIlL) (percent)

PES-MW5D 3-Aug-00 0 165.834 O.OOE+OO 0.0% 450 131.38894 3.42E-06 97.1% 4.3 96.94388 4.44E-08 1.3% 0 62.49882 O.OOE+OO 0.0% 1.6 28.05376 5.82E-08 1.65%
9-Nov-00 0 165.834 O.OOE+OO 0.0% 690 131.38894 5.25E-06 96.9% 6.9 96.94388 7.12E-08 1.3% 0 62.49882 O.OOE+OO 0.0% 2.7 28.05376 9.62E-08 1.78%
8-Feb-01 0 165.834 O.OOE+OO 0.0% 700 131.38894 5.33E-06 97.0% 8.1 96.94388 8.36E-08 1.5% 0 62.49882 O.OOE+OO 0.0% 2.2 28.05376 7.84E-08 1.43%
8-Aug-01 0 165.834 O.OOE+OO 0.0% 680 131.38894 5.18E-06 97.6% 8.7 96.94388 8.97E-08 1.7% 0 62.49882 O.OOHOO 0.0% 1.1 28.05376 3.92E-08 0.74%
30-Jan-02 0 165.834 O.OOE+OO 0.0% 1000 131.38894 7.61 E-06 98.3% 12 96.94388 1.24E-07 1.6% 0 62.49882 O.OOE+OO 0.0% 0.29 28.05376 1.03E-08 0.13%

PES-MW6S 4-Aug-00 1.0 165.834 6.03E-09 0.0% 1800 131.38894 1.37E-05 98.3% 9.9 96.94388 1.02E-07 0.7% 0 62.49882 O.OOE+OO 0.0% 3.4 28.05~76 1.23E-07 0.88%
9-Nov-00 1.4 165.834 8.44E-09 0.1% 1100 131.38894 8.37E-06 96.8% 17 96.94388 1.75E-07 2.0% 0 62.49882 O.OOE+OO 0.0% 2.7 28.05376 9.62E-08 1.11%
7-Feb-01 2.1 165.834 1.27E-08 0.2% 920 13 I .38894 7.00E-06 96.3% 22 96.94388 2.27E-07 3.1% 0 62.49882 O.OOHOO 0.0% 0.81 28.05376 2.89E-08 0.40%
8-Aug-01 1.4 165.834 8.44E-09 0.1% 860 131.38894 6.55E-06 97.2% 17 96.94388 1.75E-07 2.6% 0 62.49882 O.OOHOO 0.0% 0.21 28.05376 7.49E-09 0.11%
29-Jan-02 1.5 165.834 9.05E-09 0.1% 1200 131.38894 9.13E-06 97.1% 25 96.94388 2.58E-07 2.7% 0 62.49882 O.OOE+OO 0.0% 0.08 28.05376 2.67E-09 0.03%

PES-MW6D 3-Aug-00 0 165.834 O.OOE+OO 0.0% 220 131.38894 1.67E-06 95.2% 4.0 96.94388 4.13E-08 2.3% 0 62.49882 O.OOE+OO 0.0% 1.2 28.05376 4.28E-08 2.43%
9-Nov-00 0 165.834 O.OOE+OO 0.0% 200 131.38894 1.52E-06 96.5% 4.6 96.94388 4.75E-08 3.0% 0 62.49882 O.OOE+OO 0.0% 0.21 28.05376 7.49E-09 0.47%
7-Feb-01 0 165.834 O.OOE+OO 0.0% 150 131.38894 1.14E-06 99.4% 0 96.94388 O.OOE+OO 0.0% 0 62.49882 O.OOE+OO 0.0% 0.\8 28.05376 6.42E-09 0.56%
8-Aug-01 0 165.834 O.OOE+OO 0.0% 88 131.38894 6.70E-07 95.1% 2.4 96.94388 2.48E-08 3.5% 0 62.49882 O.OOE+OO 0.0% 0.28 28.05376 9.98E-09 1.42%
29-Jan-02 0 165.834 O.OOE+OO 0.0% 74 131.38894 5.63E-07 66.8% 26 96.94388 2.68E-07 31.8% 0 62.49882 O.OOE+OO 0.0% 0.32 28.05376 1.14E-08 1.35%

PES-MW7S 2-Aug-00 1.2 165.834 7.24E-09 0.1% 660 131.38894 5.02E-06 97.0% 7.2 96.94388 7.43E-08 1.4% 0 62.49882 O.OOHOO 0.0% 2.0 28.05376 7.21 E-08 1.39%
9-Nov-00 0 165.834 O.OOE+OO 0.0% 150 131.38894 1.14E-06 69.6% 28 96.94388 2.89E-07 17.6% 0 62.49882 O.OOE+OO 0.0% 5.9 28.05376 2.IOE-07 12.82%
7-Feb-01 0 165.834 O.OOE+OO 0.0% 95 131.38894 7.23E-07 49.4% 61 96.94388 6.29E-07 43.0% 0 62.49882 O.OOHOO 0.0% 3.1 28.05376 1.11 E-07 7.55%
7-Aug-01 0 165.834 O.OOE+OO 0.0% 140 131.38894 1.07E-06 76.5% 28 96.94388 2.89E-07 20.7% 0 62.49882 O.OOHOO 0.0% 1.1 28.05376 3.92E-08 2.81%
29-Jan-02 0 165.834 O.OOHOO 0.0% 220 131.38894 1.67E-06 86.9% 22 96.94388 2.27E-07 11.8% 0 62.49882 O.OOHOO 0.0% 0.72 28.05376 2.57E-08 1.33%

PES-MW7D 2-Aug-OO 2.0 165.834 1.2 IE-08 0.3% 570 131.38894 4.34E-06 94.6% 16 96.94388 1.65E-07 3.6% 0 62.49882 O.OOHOO 0.0% 2.0 28.05376 7.00E-08 1.53%
9-Nov-00 0 165.834 O.OOE+OO 0.0% 980 131.38894 7.46E-06 98.7% 4.5 96.94388 4.64E-08 0.6% 0 62.49882 O.OOE+OO 0.0% 1.5 28.05376 5.35E-08 0.71%
7-Fcb-01 0 165.834 O.OOE+OO 0.0% 800 131.38894 6.09E-06 98.5% 6.0 96.94388 6.19E-08 1.0% 0 62.49882 O.OOE+OO 0.0% 0.92 28.05376 3.28E-08 0.53%
7-Aug-01 0 165.834 O.OOE+OO 0.0% 760 131.38894 5.78E-06 98.6% 4.5 96.94388 4.64E-08 0.8% 0 62.49882 O.OOE+OO 0.0% 0.96 28.05376 3.42E-08 0.58%
29-Jan-02 0 165.834 O.OOE+OO 0.0% 1300 131.38894 9.89E-06 99.4% 5.0 96.94388 5.16E-08 0.5% 0 62.49882 O.OOE+OO 0.0% 0.13 28.05376 4.63E-09 0.05%

PES-MW8S 2-Aug-00 0 165.834 O.OOE+OO 0.0% 150 131.38894 1.14E-06 95.6% 0 96.94388 O.OOE+OO 0.0% 0 62.49882 O.OOHOO 0.0% 1.5 28.05376 5.22E-08 4.37%
8-Nov-00 0 165.834 O.OOE+OO 0.0% 98 131.38894 7.46E-07 88.6% 1.0 96.94388 1.03E-08 1.2% 0 62.49882 O.OOE+OO 0.0% 2.4 28.05376 8.56E-08 10.16%
7-Fcb-01 0 165.834 O.OOE+OO 0.0% 100 131.38894 7.6IE-07 96.4% 0 96.94388 O.OOE+OO 0.0% 0 62.49882 O.OOE+OO 0.0% 0.79 28.05376 2.82E-08 3.57%
7-Aug-01 0 165.834 O.OOE+OO 0.0% 61 131.38894 4.64E-07 96.0% 0 96.94388 O.OOE+OO 0.0% 0 62.49882 O.OOE+OO 0.0% 0.54 28.05376 1.92E-08 3.98%
29-Jan-02 0 165.834 O.OOE+OO 0.0% 220 131.38894 1.67E-06 98.7% 1.2 96.94388 1.24E-08 0.7% 0 62.49882 O.OOE+OO 0.0% 0.26 28.05376 9.27E-09 0.55%

PES-MW8D 2-Aug-00 0 165.834 O.OOE+OO 0.0% 380 131.38894 2.89E-06 99.0% 1.4 96.94388 1.44E-08 0.5% 0 62.49882 O.OOE+OO 0.0% 0.40 28.05376 1.43E-08 0.49%
8-Nov-00 0 165.834 O.OOE+OO 0.0% 720 131.38894 5.48E-06 98.6% 2.6 96.94388 2.68E-08 0.5% 0 62.49882 O.OOE+OO 0.0% 1.4 28.05376 4.99E-08 0.90%
7-Fcb-01 0 165.834 O.OOE+OO 0.0% 580 131.38894 4.4 1E-06 99.3% 0 96.94388 O.OOE+OO 0.0% 0 62.49882 O.OOE+OO 0.0% 0.86 28.05376 3.07E-08 0.69%
7-Aug-01 0 165.834 O.OOE+OO 0.0% 540 131.38894 4.IIE-06 98.3% 3.1 96:94388 3.20E-08 0.8% 0 62.49882 O.OOE+OO 0.0% 1.1 28.05376 3.92E-08 0.94%
29-Jan-02 0 165.834 O.OOE+OO 0.0% 980 131.38894 7.46E-06 99.4% 4.0 96.94388 . 4.I3E-08 0.5% 0 62.49882 O.OOE+OO 0.0% 0.08 28.05376 2.96E-09 0.04%

007GI5UF 24-Jul-OO 0 165.834 O.OOE+OO 0.0% 290 131.38894 2.2 IE-06 93.7% 14 96.94388 1.44E-07 6.1% 0 62.49882 O.OOE+OO 0.0% 0.10 28.05376 3.46E-09 0.15%
8-Nov-00 0 165.834 O.OOE+OO 0.0% 380 131.38894 2.89E-06 95.4% 12 96.94388 1.24E-07 4.1% 0 62.49882 O.OOE+OO 0.0% 0.40 28.05376 1.43E-08 0.47%
6-Feb-01 0 165.834 O.OOE+OO 0.0% 370 131.38894 2.82E-06 95.0% 14 96.94388 1.44E-07 4.9% 0 . 62.49882 O.OOHOO 0.0% 0.09 28.05376 3.35E-09 0.11%
7-Aug-01 0 165.834 O.OOE+OO 0.0% 310 131.38894 2.36E-06 94.6% 13 96.94388 1.34E-07 5.4% 0 62.49882 O.OOHOO 0.0% 0.02 28.05376 6.42E-10 0.03%
29-Jan-02 0 165.834 O.OOE+OO 0.0% 780 131.38894 5.94E-06 96.1% 23 96.94388 2.37E-07 3.8% 0 62.49882 O.OOE+OO 0.0% 0.04 28.05376 1.39E-09 0.02%

007GI5LF 25-Jul-00 0 165.834 O.OOE+OO 0.0% 58 131.38894 4.4IE-07 62.6% 6.2 96.94388 6.40E-08 9.1% 0 62.49882 O.OOE+OO 0.0% 5.6 28.05376 2.00E-07 28.37%
8-Nov-00 0 165.834 O.OOHOO 0.0% 14 131.38894 1.07E-07 93.1% 0 96.94388 O.OOE+OO 0.0% 0 62.49882 O.OOE+OO 0.0% 0.22 28.05376 7.84E-09 6.86%
6-Feb·01 0 165.834 O.OOE+OO 0.0% 8.7 131.38894 6.62E-08 88.6% '0 96.94388 O.OOE+OO 0.0% 0 62.49882 O.OOE+OO 0.0% 0.24 28.05376 8.56E-09 11.44%
7-Aug-01 0 165.834 O.OOE+OO 0.0% 3.5 131.38894 2.66E-08 94.9% 0 96.94388 O.OOE+OO 0.0% 0 62.49882 O.OOHOO 0.0% 0.04 28.05376 1.43E-09 5.08%
29-Jan-02 0 165.834 O.OOE+OO 0.0% 36 131.38894 2.74E-07 99.6% 0 96.94388 O.OOHOO 0.0% 0 62.49882 O.OOE+OO 0.0% 0.03 28.05376 1.03E-09 0.38%

NOTE: Non-detects are listed as zero for plotting purposes.

"PCE = tctrachloroethene; TCE = trichloroethcne; DCE = dichloroethene; VC = vinyl chloride; CAH =c1hlorinated aliphatic hydrocarbon

bI pglL = micrograms per liter

d glmol = grams per 11101

dI mollL = moles per liter
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FIGUREC.lA
CONCENTRATIONS OF SELECT CHLORINATED ETHENES OVER TIME
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FIGUREC.lB
MOLAR FRACTION OF CHLORINATED ETHENES
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FIGURE C.2A
CONCENTRATIONS OF SELECT CHLORINATED ETHENES OVER TIME
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MOLAR FRACTION OF CHLORINATED ETBENES
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FIGUREC.3A
CONCENTRATIONS OF SELECT CHLORINATED ETHENES OVER TIME
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FIGURE C.4A
CONCENTRATIONS OF SELECr CHLORINATED ETHENES OVER TIME
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FIGURE CAB
MOLAR FRACTION OF CHLORINATED ETHENES
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FIGUREC.SA
CONCENTRATIONS OF SELECT CHLORINATED ETHENES OVER TIME
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FIGUREC.5B
MOLAR FRACTION OF CHLORJNATED ETHENES
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FIGUREC.6A
CONCENTRATIONS OF SELECT CHLORINATED ETHENES OVER TIME
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FIGUREC.7A
CONCENTRATIONS OF SELECT CHLORINATEDETHENES OVER TIME
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FIGUREC.8A
CONCENTRATIONS OF SELECT CHLORINATED ETHENES OVER TIME
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FIGUREC.9A
CONCENTRATIONS OF SELECT CHLORINATED ETHENES OVER TIME
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FIGURE C.IOA
CONCENTRATIONS OF SELECT CHLORINATED ETHENES OVER TIME
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. FIGURE C.IIA
CONCENTRATIONS OF SELECT CHLORINATED ETHENES OVER TIME

WELL PES-MW6S
NSA MIDSOUTJI SITE N-6
MILLINGTON TENNESEE

1,800 ..-~c-----------------------------------------,

1,600

1,400

:3' 1,200
till
~

~ 1,000.,....c BOO

"uc
8 600

400

""- - - - -"- - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - - -

""
-------~------_._------------~----------------------------------

""
----------~---.-----------------------------------------------~." . --

.... --- --. -.-- - - - - .. - - - _. - - --'-:..-~~~-~ ~---~~-~~~-~~---~ - -- :.:--;-_. - - - - - - - - --

-PCE

- ..-·TeE

..• - - cis-J,2-DCE

-·.. -·YC

----_ .._----_._--_ ..--------- .... -_._---_ .. _-_._---_._.--_.-_._ .. _-_ ... -.
200

O. -

Jul-OO Sep-OO Nov-OO Jan-m Mar-OJ May-QI

Date

Jul-Ol Sep-{)I Nov-QI Jan-Q2

- ·0 - .Elhene

FIGURE C.IIB
MOLAR FRACTION OF CHLORINATED ETHENES

AT WELL PES-MW6S
NSA MIDSOUTH SITE N-6
MILLINGTON TENNESEE

100"10 ..--...r-----_-_-_-..-_-_-_-_-_-_-...-_-_-_-_-_-_-_-_-_-_-_-_-_-_-..:--_-_-_-_-_-_-_-_-_-_-_----'_'""_-.-., ,-- -.,
90%

800/.

C 70%

~..
.; Wk
c
~ "50%
e
~. 40%

"'0
::!: 30%

. . .---------.--------------------------------------------------------

------------------~-----.--------------------~--------------------

_PCE

- ..-·TCE

..•. - cis-J ,2-DCE'

-·.. ··YC

200/. - - - - - - - - - -.:. - - .:. -'- - - - - - - - - - - - - - - - - - - ~'- - - - - - - - - - - - . - - ~'- -- - - - - - - - - - - -

~n -----------------------------------------~---------------------~-

.. _. ~_~- - ::. -:: -. _. '1-" . - - - - " .....•- -_ - _. - - .. - _.. - -. - -.
00/. -l-.....=-=-:o.=p=.:.-=-==-:.JF-'--=-="-'-''-'''",...- ..-...,.,....--- ---.......---IIf----,-.----.---- - .........

- -0 - .Ethene

Jul-OO Nov-OO Jan-OI Mar-OJ May-Ol

Dale

Jul-OJ Sep-Ol Nov-QJ Jan-02

s:leslremed\737490\05000\tableslAppendC-NSA-RPn.><ls



FIGURE C.12A
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CONCENTRATIONS OF SELECT CHLORINATED ETHENES OVER TIME
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FIGURE C.14A
CONCENTRATIONS OF SELECT CHLORINATED ETHENES OYER TIME
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FIGURE C.ISA
CONCENTRATIONS OF SELECT CHLORINATED ETHENES OVER TIME
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FIGURE C.16A
CONCENTRATIONS OF SELECT CHLORINATED ETHENES OVER TIME
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FIGURE CI7A
CONCENTRATIONS OF SELECT CHLORINATED ETHENES OVER TIME
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FIGURE C.18A
CONCENTRATIONS OF SELECT CHLORINATED ETHENES OVER TIME
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