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SECTION I
REPORT SUMMARY

A. Scope. The U.S. Army Corps of Engineers, Fort Worth District
(COE), was tasked by the Air Force in December 1992 to perform a
Remedial Investigation (RI) under the Air Force Installation
Restoration Program (IRP) for the Base Service Station (BSS), Building
(Bldg) 1518, at Carswell Air Force Base (CAFB), Texas. The COE scope
of work required soil borings, a soil gas survey, monitor well
installations, and groundwater sampling to define the nature and
extent of the petroleum hydrocarbon contamination originating from the
site. Surface water sampling was later added to the scope.
B. Results. This Comprehensive Site Assessment (CSA) report
summarizes the l-year effort of investigations by the COE to
characterize the nature and extent of an unknown quantity of gasoline
released at various times and rates over a period of possibly 10 years
or more from the BSS underground storage tank (UST) system. Results
indicate the gasoline release has impacted soil along the extent of
the UST system, has impacted the uppermost saturated zone extending
approximately 500 feet from the BSS east and downgradient to the West
Fork of the Trinity River, and has impacted surface water within
drainage ditches adjacent to the BSS. Groundwater contaminated with
petroleum hydrocarbons from the release is discharging to the water of
the West Fork of the Trinity River along an approximate 65-foot length
of its western bank. The river is also threatened by the contaminated
surface water drainage from the BSS where drainage paths outfall to
the river.

Maximum concentrations of TPH and BTEX found in the soil along

the UST system were 630 ppm and 1119 ppm, respectively. This soil
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continues to act as a source of contaminants to the groundwater which
occurs at depths varying between 5 to 7 feet along the extent of the
UST system. The maximum concentrations of dissolved phase TPH and
BTEX occur immediately north of and adjacent to the tank excavation,
where TPH was found at a concentration of 20 mg/l and BTEX was found
at a concentration of 45.88 mg/l, and along a line leading from the
former tank location to the seepage area, where TPH was found at 9.8
mg/l and BTEX was found at 46.07 mg/l where groundwater flows
downgradient across the installation boundary to the river.
Concentrations of TPH and BTEX in soil within the seepage area along
the river's western bank are as high as 130 ppm and 1,147 ppm,
respectively. The impact on the surface water of the river has not
been quantified. Surface water within the drainage ditch adjacent to
the BSS contained BTEX at a concentration of 2.257 mg/l, with no TPH
detected. Soil within the same drainage ditch contained TPH at a
concentration of 210 ppm, with no BTEX detected.

Recommendations are to treat or remove the contaminated soil
along the extent of the UST system to reduce any further release of
petroleum hydrocarbons to the groundwater, to mitigate off-site
migration of groundwater contaminants by installing a treatment system
within the installation boundary, and to perform a risk assessment to
determine the impact to health and the environment of contaminated
surface water along the drainage ditches and along the course of the
West Fork of the Trinity River, as well as contaminated groundwater to
deeper drinking water aquifers. Results of the risk assessment should
be used to determine the degree to which remediation should be

performed.

C. Regulatory Authority. The BSS has been an IRP site, designated
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ST16, since 1988 when it was first investigated under the IRP for
known gasoline releases from the station's UST system. The BSS is
regulated by the Texas Natural Resource Conservation Commission
(TNRCC) under 31 TAC Chapter 334, Underground and Aboveground Storage
Tanks. The TNRCC Owner I.D. No. for the BSS site is 04532. The TNRCC
Facility I.D. No. is 0009696. The TNRCC Leaking Petroleum Storage
Tank (LPST) I.D. No. for the BSS site is 104524.
D. Report Format. Several investigations of the site were performed
by various contractors to the Air Force from 1988 until December 1992
when the COE began the work addressed in this report. Previous
investigations performed by contractors other than the COE or by
contracts other than those administered by the COE are briefly
summarized in Section II, Chronology of Events. Details from these
investigations are discussed in this report where they impacted
defining the scope of the work performed or contributed to the
conclusions and recommendations.

The remainder of the report is structured as a Comprehensive Site
Assessment (CSA) Report following the format required by the TNRCC
addressing UST releases. A formal Limited Site Assessment (LSA) has
never been performed for the BSS; however, other investigations have
addressed many of the LSA requirements. The report entitled Sampling
Results, May 1993 (COE, 1993), prepared by the COE in July 1993 and
submitted to TNRCC by the Air Force Base Conversion Agency (AFBCA) at
a later date, contains a first attempt at consolidating the previous
work done at the site. Reference to this document is made often

throughout this CSA report.

I-3



226012

TAB

SECTon I



1972

Dec 1983

Nov 1984

Dec 1984

Pre-1988

Feb 1988

Apr 1992

Aug 1992

Sep 1992

SECTION II
CHRONOLOGY OF EVENTS

Base Service Station constructed with four 10,000-gallon
fiberglass underground storage tanks and one 600-gallon
waste o0il tank.

Leaking flex line in fuel distribution system replaced. Two
other leaking flex lines replaced previous to Dec 1983.

Gasoline discovered in drainage ditch under BSS driveway.
Super unleaded gasoline loss of 1900 gallons over 3 weeks in
BX record books. Leaking rubber transfer line to one pump
discovered and repaired.

Gasoline discovered again in drainage ditch. Regular and
unleaded fuel lines tested and found to be leaking.
Approximately 10 to 15 gallons of gasoline per day removed
from drainage ditch.

Base Service Station added to the Installation Restoration
Program.

So0il boring BSS-D drilled and monitor wells BSS-A, BSS-B,
and BSS-C installed by Atec Associates under contract to
Radian Corporation under Stage 2 IRP.

Petroleum seep noted occurring along west bank of West Fork
of the Trinity River approximately 500 feet downgradient of
the BSS and reported to Texas Water Commission (TWC) .
Notice of Violation (NOV) issued by TWC for release to
river.

Monitor wells MW-1 and MW-2 installed by Maxim Engineers to
determine existence of subsurface contamination downgradient
of BSS and upgradient of West Fork of the Trinity River
seep. Soil contaminated with TPH from water table to total
depth of 50 feet in MW-1, and from water table to depth of
20 feet in MW-2. Water samples showed 15.2 ppm TPH and
29.570 ppm BTEX in MW-1 and 4.0 ppm TPH and 6.745 ppm BTEX
in MW-2.

Magna-Scan investigation performed using electromagnetic
offset logging (EOL) technique to measure resistivity
changes in geology and fluid content. Identified area of
high resistivity indicative of hydrocarbon contamination
along top of water table extending east of MW-1 and west of
MW-2 in a northeast-southwest direction.

900-gallon variance noted at BSS.
UST Services, Inc., leak tested tanks. Suspect tank could
not be filled and was emptied. Two other tanks failed at

rate of .75 gallons per hour. One tank was tight. TWC was
notified and visited the site. TWC requested immediate
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action on free product (2 inches) in well BSS-B and issued
9-point corrective action letter.

Gasoline sales terminated at BSS.

Monitor well MW-3 installed by Maxim Engineers to determine
possible upgradient source for MW-1 and MW-2 contamination
and to assess adjacent upgradient aboveground storage tank
farm. Soil contained 51.2 ppm at 3 feet and 10.6 ppm at
17.5 feet. Water sample detected no BTEX or TPH.

Monitor wells MW-4, MW-5, and MW-6 installed by Leak-Tec.

Abandoned Chevron pipeline excavated and inspected by
Tarrant County Water Board in three areas along 100 feet of
pipeline immediately upslope and upgradient of seepage area.
No evidence of release was noted.

COE tasked with performing Remedial Investigation (RI).

COE drilled and sampled soil borings ST16-1, ST16-2, and
ST16-3 along fuel distribution lines.

CAFB requested COE to pull BSS tanks.

Soil gas survey was performed by Target Environmental
Services, Inc., under contract to COE.

Wells SAV-1 and SAV-2 were installed by Professional Service
Industries, Inc., under contract to Air Force, for purpose
of installing recovery system. Completion of recovery
system halted at request of TWC.

COE surveyed the site and sampled wells SAV-1l, SAV-2, BSS-3,
BSS-B, and MW-1 through MW-6. COE collected shallow soil
sample SED-1 and surface water sample SW-1 at seep area on
west bank of the West Fork of the Trinity River. COE also
collected surface water samples SW-2 through SW-5 along
surface drainage paths leading from the BSS.

Perry Williams, Inc., removed four 10,000-gallon underground
storage tanks (USTs) under contract to COE. Fuel lines
capped and contaminated soil were returned to the
excavation.

COE Sampling Results report documenting May 1993 sampling
event submitted to AFBCA.

COE collected shallow soil sample SED-1A at seep area on
west bank of West Fork of the Trinity River.

COE collected shallow soil samples and surface water samples
along surface drainage paths at SW/SED-2A, SW-3A, SW/SED-4A,
and SW/SED-5A.

COE completed installing monitor wells MW-7 through MW-12,
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plugging monitor well BSS-C, and redeveloping and completing
wells SAV-1 and SAV-2. New well locations and elevations
surveyed.

COE sampled monitor wells SAV-1, SAV-2, BSS-A, BSS-B, and
MW-1 through MW-12.

COE submitted Comprehensive Site Assessment (CSA) Report to
Air Force Base Conversion Agency.
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SECTION III
TEXT

A. Soil Assessment. The procedures used by the COE to determine the
horizontal and vertical extent of soil contamination consisted of
performing a soil gas survey, drilling and sampling three soil
borings, ST16-1, ST16-~2, and ST16-3 along the fuel distribution lines
leading to the fuel dispenser islands, and soil sampling performed
within the tank excavation during the tank removal. Soil samples were
also collected during the installation of monitor wells MW-7 through
MW-12. A map of the site showing all éample locations is shown on
Figure 1. Subsurface profiles for the site are shown on Figures 2
through 5.

1. §gil?§g;;ngg. The COE drilled three soil borings, ST16-1,
ST16-2, and ST16-3, in December 1992 along the fuel lines leading to
the fuel dispensers for the purpose of determining if fuel had been
released from these lines. A sketch showing the layout of the tank
and piping system is shown on Figure 6. The boring locations are
shown on Figure 1 and the boring logs are contained in Appendix A.
Survey data for the soil borings are shown on Table 1.

a. Drilling and Sampling Plan. All borings were drilled
using a Nitco drill rig. Borings were advanced through the asphalt
using an 8~inch auger. Each boring was then advanced into groundwater
using an 8-~inch diameter continuous flight hollow stem auger. Soil
samples were collected at 2-foot intervals using a 6-inch diameter
split barrel sampler. A grab sample of the groundwater from each
boring was collected 24 hours after drilling was complete for the
purpose of determining if any release from the lines had impacted

groundwater. FEach boring was purged of three volumes of water prior
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to obtaining the water sample. All drill cuttings and purge water
were contained in 55-gallon steel drums.

b. Soil Sample Analytical Results. Soil samples from thése
soil borings were analyzed for total petroleum hydrocarbons (TPH)
using EPA Method 418.1, for TCLP lead (Pb) using EPA Methods 1311 and
6010, and for TCLP benzene, TCLP toluene, TCLP ethylbenzene, and TCLP
xylenes using the EPA Methods 1311 and 8020. Analytical results for
the soil samples are compiled on Table 2. Included on Table 2 are the
date each sample was taken, the soil boring number where the sample
was collected, the field sample number and corresponding laboratory
I.D. number for each sample, the depth of the interval sampled, the
analytical method used, and the results obtained. All concentrations
above detection limits are shaded. Signed copies of the laboratory
reports and chain of custody forms are contained in Appendix A.

c. Soil Contamination Map. The vertical distribution of
petroleum hydrocarbon contamination in each soil boring as determined
from the laboratory analyses is shown on the chemical boring logs
contained in Appendix A. The extent of soil contamination is
illustrated on the subsurface profile shown on Figure 4. Results are
discussed in Section IV.

d. Groundwater Sample Analytical Results. Grab samples of
the groundwater collected from each of the soil borings were analyzed
for benzene, toluene, ethylbenzene, and xylenes (BTEX) using EPA
Method 8020, for Pb using EPA Method 6010, for TPH using EPA Method
418.1, and for total dissolved solids (TDS) using EPA Method 160.1.
Analytical results for the groundwater grab samples are compiled on
Table 3. Included on Table 3 are the date each sample was taken, the

soil boring where the sample was collected, the laboratory I.D. number
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for each sample, the analytical method used, and the results obtained.
The soil boring number is the same as the field sample number for each
sample. All concentrations above detection limits are shaded. Sigﬁed
copies of the laboratory reports and chain of custody forms are
contained in Appendix A. Results are discussed in Section IV.

2. Soil Gas Survey. A soil gas survey was performed from 24-26
February and on 1 March 1993 by Target Environmental Services, Inc.
(TARGET) under contract to COE. The purpose of the survey was to help
determine the areal extent of contaminated groundwater emanating from
the BSS. A copy of the soil report containing all of the survey data
is contained in Appendix A.

A total of 86 soil gas samples were collected at depths varying
from 4 to 9 feet across the survey area. Groundwater had been
measured at a depth of 10.5 feet in monitor wells prior to performing
the survey. Samples were analyzed for total flame ionization
detection (FID) compounds using EPA Method 602 Modified and the
standards for benzene, toluene, ethyl benzene, and zylenes. Sample
locations were along a 50-foot grid spacing.

Results of the soil gas survey indicated significant levels of
petroleum hydrocarbons present along the sewer line east of Rogner
Drive and along the western side of Rogner Drive. The chromatogram
signature of the samples collected on the western side of Rogner Drive
were characteristic of relatively unweathered gasoline, with xylene
map patterns consistent with the BSS as the source. The
chromatographic data for samples collected along the sewer line
suggested vapor phase migration of the volatile hydrocarbons was
occurring along this route. Low levels of gasoline hydrocarbons were

detected along the eastern boundary of the survey area, which
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suggested groundwater contamination extended this far across the
survey area; however, no volatile hydrocarbons were detected in
samples collected from the central portion of the survey area, which
would have connected the release from the BSS to the eastern boundary
investigated. It was suspected vertical vapor migration was impeded
in this area by clay and silt soils.

3. UST Removal. The COE contracted with Perry Williams, Inc.
(PWI) from Amarillo, TX, to remove the four 10,000-gallon fiberglass
gasoline tanks. Complete documentation of the UST removal is

contained in the PWI document entitled Petroleum Storage Tank Removal

& Initial Site Assessment for BX Service Station - Site 1518 and

Aircraft Generation Equipment Shop - Site 1628, prepared for the COE

and submitted to TNRCC by the Air Force on 14 October 1993.

a. UST Removal and Sampling Plan. Notice to proceed was
given on 30 April 1993. The tanks were exhumed on 11 and 12 May 1993.
The two middle tanks, designated as tanks B and C by PWI on Figure 7
and shown on the 1972 as-builts as containing regular gasoline (Tank
B) and premium gasoline (Tank C), were noted as being damaged. Tank B
had a patch screwed into the bottom of the tank and Tank C had a long
slender gash at its southern end. The other two tanks appeared to be
in good condition. Once exhumed, approximately 100 gallons total of
remaining fluids were removed from the tanks by Mobley Company. A
total of 75 feet of associated piping were removed from the tank
excavation. All piping was noted by PWI to be in good condition.
Remaining fuel lines leading to the fuel dispensers were capped in-
place. Samples collected by PWI on 12 May 1993 for chemical analysis
consisted of 13 soil samples from the sidewalls of the excavation,

three soil samples from the stockpile of excavated soil, and one
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groundwater sample from within the excavation. Soil sample locations,
as documented by PWI, are shown on Figure 7.

b. Soil Sample Analytical Results. Soil samples collecﬁed
from the sidewalls of the tank excavation and from the stockpile of
excavated soil were analyzed for TPH, BTEX, and total Pb using EPA
Methods 418.1, 8020, and 7420, respectively. Analytical results for
each sample are shown on Figure 7. Signed laboratory reports, chain
of custody forms, and complete documentation for the sampling
performed are contained in the July 1993 PWI report submitted to TNRCC
in October 1993.

c. Seoil Contamination Map. The distribution of petroleum
contamination within the tank excavation is shown on Figure 7. The
extent of soil contamination is illustrated on the subsurface profile
shown on Figure 4.

d. Groundwater Analytical Results. Groundwater was
encountered during excavation at a depth of approximately 6 feet.
Water within the excavation was notably contaminated with gasoline,
exhibiting a very strong fuel odor and becoming very foamy when
disturbed. One groundwater sample was collected and analyzed for TPH,
BTEX, Pb, total organic halides (TOX), TDS and pH using EPA Methods
418.1, 8020, 7420, 9020, 160.1, and 9040, respectively. Analyses
showed the sample to contain 14 mg/l1 TPH, 25.37 mg/l BTEX, 1.3 mg/l
TOX, and 780 mg/l TDS. Lead was not detected above the detection
limit of 0.1 mg/l, and the pH was 6.7.

4. Monitor Well Borings. The COE drilled six well borings from
23 November to 9 December 1993 for the purpose of installing
groundwater monitor wells MW-7 through MW-12 to define the edge of the

groundwater contaminant plume. Well boring locations are shown on

III-5



226022

Figure 1. Soil and chemical boring logs are contained in Appendix A.
Survey data are shown on Table 1.

a. Drilling and Sampling Plan. All well borings were
drilled using 8-inch and 10-inch diameter augers to advance and clean
out the borings and 3-inch diameter Shelby tube samplers to obtain
continuous samples. All samples were continuously screened using a
photoionization detector (PID) in an effort to determine the presence
and vertical extent of contamination. Borings were advanced to a
final depth not to exceed 8 feet below where groundwater was
encountered in MW-7 and not to exceed 18 feet below where groundwater
was encountered in the remaining borings for placement of 10~ and 20-
foot well screens across the top of the water table to account for
seasonal fluctuations. Well boring MW~7 was advanced into limestone
using a 7-7/8-inch diameter rockbit with no further soil sampling
performed. All soil cuttings were placed in 55-gallon drums.

Three soil samples for chemical analysis were taken from each
boring. The first sample, FS-1, was taken from the zone of highest
contamination above the water table as indicated by the PID. 1If no
contamination was indicated by the field screening, a soil sample for
chemical analysis was taken from a representative material of the
unsaturated zone. The second soil sample, FS-2, was taken from
immediately above the water table. The third sample, FS-3, was taken
from the bottom of the boring within the saturated zone. The
distribution of these sampling intervals conforms to TNRCC guidance
for performing limited site assessments (LSAs) for leaking petroleum
storage tanks (LPSTs).

As required by TNRCC LSA guidance, an undisturbed soil sample was

taken from each well boring MW-8 and from well boring MW-10 for
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determining the soil parameters bulk density, effective porosity,
fraction organic carbon, and volumetric water content. Each sample
was obtained using a Shelby tube. A 1-foot long sample was taken ffom
7 to 8 feet in MW-8. This sample was extruded in the field, was
wrapped in foil, then was sealed in wax prior to shipping to the COE
Southwestern Division Laboratory (SWD Lab) in Dallas, Texas, for
analysis. The sample from well boring MW-10 was also obtained using
Shelby tube; however, it was not extruded in the field but was sealed
in the tube for shipment to SWD Lab.

b. Seoil Sample Analvtical Results. Analytical results for
the soil samples collected from each of the well borings are compiled
on Table 4. 1Included on this table are the date each sample was
taken, the boring number where the sample was collected, the field
sample number (FS) and corresponding laboratory I.D. number for each
sample, the depth of the interval sampled, the analytical method used,
and the results obtained. All concentrations above detection limits
are shaded. Signed copies of the laboratory reports and chain of
custody forms are contained in Appendix A.

c. Soil Contamipation Map. The vertical distribution of
petroleum contamination is each soil boring as determined from field
screening and from laboratory analyses is shown on the chemical boring
logs contained in Appendix A. Results are discussed in Section 1IV.

d. Physical Soil Paramgters. The two Shelby samples
obtained from well borings MW-8 and MW-10 were analyzed by SWD Lab for
the following parameters: Water Content using ASTM D 2216; Fraction
Organic Carbon using ASTM D 2974; Density using ASTM D 2937; and
Specific Gravity of Solids using ASTM D 854. Porosity was calculated

using the specific gravity value obtained from that analysis. Results
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for these analyses are shown on Table 5. A copy of the laboratory
report is contained in Appendix A.

B. Groundwater Assessment. The COE installed six monitor wells, Mﬁ—7
through MW-12, from 23 November through 9 December and performed a
complete round of groundwater sampling for all 16 wells monitoring the
site from 3 through 6 January 1994. Existing well BSS-C was plugged,
and existing wells SAV-1 and SAV~2 were developed and completed at
ground level. A copy of the State of Texas Plugging Report (form TWC-
0055) for BSS-C is contained in Appendix B. New survey data for wells
SAV-1 and SAV-2 are contained on Table 1. All well locations are
shown on Figure 1. A copy of the surveyor's report and surveyed
elevation measurements for the site is contained in Appendix B.

a. Monitoxr Waell Locatjons. Prior to May 1993, a total of
eleven groundwater monitoring wells had been installed by various
contractors to the Air Force for the purpose of assessing groundwater
contamination at the site. Different wells were sampled for various
constituents at different times, but all of the wells had never been
sampled at one time. The COE performed a complete round of
groundwater sampling from 5-14 May 1993 in an attempt to assess the
nature and extent of the contaminant plume. Results of this sampling
event were compiled and discussed in the COE, 1993 document submitted
by the Air Force to TNRCC.

The groundwater information obtained by the COE indicated the
horizontal extent of the groundwater contaminant plume had not been
defined. The COE proposed five additional monitor wells, MW-7 through
MW-11, be installed at the locations shown on Figure 1 and another

complete round of groundwater sampling be performed. The proposed
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well locations were expected to be along the lateral limits of
contamination, with wells MW-9 through MW-11l located to characterize
and delineate the contamination leaving the installation and migrating
towards the West Fork of the Trinity River. However, during the
installation of MW-9, field screening of MW-9 indicated contamination
present in the saturated zone, so MW-12 was added to the investigation
plan to define the extent of the plume in the northerly direction.
The locations of all existing and newly installed wells are shown on
Figure 1. Survey data for well locations, ground elevations, and well
casing elevations are compiled on Table 1.

b. Monitor Well Installation Procedures. Monitor wells MW-
7 through MW-12 were installed by the COE from 23 November to 9
December 1993vusing the drilling method described in Section
IIT.A.4.a. Well boring diameters were 10 inches. Well boring depths
were determined using subsurface data contained in COE, 1993, and
using the water level elevations recorded on Table 6. The increasing
thickness of saturated alluvium in the eastern downgradient direction
across the site and the recorded fluctuation of groundwater elevations
of as much as 7 feet in some of the wells dictated using 20-foot well
screens for wells MW-8 through MW-12. 1Installing 20-foot well screens
across the top of the water table required drilling these well borings
to depths not to exceed 18 feet below where groundwater was
encountered during drilling. The shallow depth to limestone and the
resulting thin saturated zone in the area of MW-7 required installing
only a 10~foot well screen in this well boring, with a maximum
drilling depth not to exceed 8 feet below where groundwater was
encountered.

Monitor wells were constructed using new 4-inch diameter PVC pipe
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with flush-threaded joints. Well screens were preslotted 0.010 slot
size. The well screen installed in MW-7 was 10 feet long. The well
screens installed in the remaining five new wells were each 20 feet

long. Each well screen was fitted with a plug in the bottom.

Each well screen was set at the bottom of the boring through
temporary casing placed after drilling to keep the boring open.

Silica sand was placed from the bottom of the boring to 2 feet above
the top of the well screen. The sand was placed by hand as the
temporary casing was pulled. Two feet of bentonite chips were placed
above the filter pack and were hydrated using potable water. The
remainder of the well was grouted to the surface and was completed at
ground level with a protective casing, a sloped concrete pad, and a
locking well éap. A copy of the State of Texas Well Reports (form
WWD-012) and the well construction details for monitor wells MW-7
through MW-12 are contained in Appendix B.

Wells were developed at least 24 hours after completion using a
bailer. Wells were bailed until the water was clear. All development
water was contained in 55-gallon drums.

c. DRepth Groundwater Encountered. The depth at which
groundwater was encountered during drilling was first noted by the
driller based on the drilling action. The depth was then verified by
observing and measuring the wet portion of the Shelby sample obtained,
and measuring the water level in the boring. Water was encountered
at 10 feet in MW-7, at 14 feet in MW-8, at 18 feet in MW-9, at 20 feet
in MW-10, at 24 feet in MW-11, and at 12 feet in MW-12. BAll water
levels rose anywhere from 2 to 5 feet in the well borings after their

completion.

d. Groundwater Sampling Procedures. Groundwater sampling
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was performed by COE personnel for all 16 monitor wells beginning on 3
January and ending on 6 January 1994. All wells were sampled for
BTEX, methyl tertiary butyl ether (MTBE), TPH and Pb. The six newly
installed wells were also sampled for TDS. The five wells MW-3, BSS-
B, SAV-2, MW-1l, and MW-10 were also sampled for volatile organic
compounds (VOCs) and polycyclic aromatic hydrocarbons (PAHs). The VOC
and PAH analyses were selected for these five wells to obtain a
greater amount of chemical data along the most direct migration route
of the release, including background data from MW-3. The VOC analysis
was also selected to determine if trichloroethene (TCE) or any of its
degradation products was present because a TCE plume is currently
being investigated west and upgradient of the BSS site.

Historical groundwater sampling data from the May 1993 COE
sampling event were used to develop the sampling plan to sample all
wells in as short a time as possible. All well sampling information
was recorded on both a Well Sampling Daily Worksheet and a Water
Samples Field Data Form. Completed forms are contained in Appendix B.

Prior to purging, each well was checked for floating free product
using gasoline gauging paste. No free product was found in any of the
wells. Water levels were then measured and were recorded to the
nearest 0.01 foot.

Purging was performed using a portable hand bailer for all wells
except MW-1 and MW-2, which were purged using a portable purge pump.
Purge water was collected in 55-gallon drums. A minimum of three
casing volumes of water were removed from each well prior to sampling.
If a well purged dry prior to removing three volumes of water and was
slow to recover, the well was sampled as soon as recharge was adequate

to fill all sample containers. Most wells recharged quickly enough to
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allow for 3 volumes of water to be removed in a relatively short
period of time (i.e., less than 30 minutes). Quick recharge allowed
for most wells to be sampled within 6 hours of purging. Only two
wells, SAV~1 and SAV-2, were allowed to set overnight after purging
and prior to sampling.

2. Groundwater Analytical Data Table. Water samples were
analyzed using EPA Methods 8020 for BTEX and MTBE, 8240 for VOCs
(including BTEX and MTBE), 418.1 for (TPH), 7421 for Pb, 160.1 for
TDS, and 8310 for PAH. The analytical results and their distribution
for the 16 wells sampled are shown on Table 7. Included in this table
are the date each sample was collected, the well sample number and
corresponding laboratory I.D. number for each sample, the analytical
method used, énd the results obtained. All concentrations above
detection limits are shaded. Signed copies of the laboratory reports
and chain of custody forms are contained in Appendix B. Analytical

results are discussed in Section IV.

Measurements. Besides the two groundwater sampling events performed
by the COE in May 1993 and in January 1994, water level measurements
were recorded by the COE twice in October 1993. The first round of
measurements in October were recorded after a heavy rainfall at the
beginning of the month. The second round in October was recorded
while surface water and shallow soil sampling were being performed for
the site. The October measurements were made to help determine how
much fluctuation could be expected to design the length of setting of
well screens properly. All four rounds of groundwater elevation

measurements are shown on Table 6.

4. Groundwater Gradient Map. A groundwater gradient map for
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water level measurements recorded for the January 1994 groundwater
sampling event is shown on Figure 8. The predominant direction of
groundwater flow is to the east-southeast across the site. The
groundwater gradient is about 1 foot per 25 feet, or 0.04, across most
areas of the site, but is steepest in the area adjacent to the BSS at
4 feet per 25 feet, or 0.16.

5. Hydrocazxbon Distribution Map. Two figures are provided to
show the dissolved phase hydrocarbon distribution across the site.
Figure 9 depicts the BTEX in the groundwater. Figure 10 shows the TPH
distribution.

C. Surface Water Assessment. The groundwater gradient determined
during the May 1993 sampling event indicated groundwater to be
discharging to the West Fork of the Trinity River at the petroleum
hydrocarbon seep location. A shallow soil sample obtained by the COE
at the river seepage area in May 1993 showed TPH and PAH
contamination, therefore making the river a threatened surface water
body. Results from the surface water sampling performed by the COE in
May 1993 also confirmed surface water in the ditches adjacent to the
service station to be contaminated with petroleum hydrocarbons.

To better characterize the nature of the surface water
contamination occurring at the BSS site, the COE selected three
locations along surface drainage paths for collecting both a surface
water sample and a shallow soil sample in an attempt to determine if
contaminated groundwater from the BSS release was discharging and
impacting surface water leaving the site. The COE also collected
another shallow soil sample from the seepage area along the West Fork

of the Trinity River.
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Bodies.

a. West Fork of the Trinity River. A seepage area along

the west bank of the West Fork of the Trinity River where petroleum
hydrocarbons were bubbling into the water was first noted by Air Force
personnel in April 1992. This seepage area is shown on Figures 1 and
11. Beginning at the dam on Lake Worth, the river flows southward
past the Fort Worth National Fish Hatchery immediately downstream of
the dam, past the YMCA Camp Carter, and past the spring-fed Burger
Lake Recreation Area, where it then begins to flow along the eastern
edge of CAFB for a distance of approximately 1 mile. Past CAFB, the
river eventually turns eastward towards downtown Fort Worth where the
Clear Fork of the Trinity River feeds into it. The West Fork of the
Trinity River continues to flow eastward to Irving, where it converges
with the Elm Fork of the Trinity River. The West Fork of the Trinity
River in Tarrant County is under the jurisdiction of the Tarrant
County Water Control and Improvement District.

b. Surface Drainage Ditches. Surface drainage ditches
border the eastern and southern ends of the BSS, as shown on Figure 1.
The eastern ditch runs parallel to and along the western edge of
Rogner Drive, and the southern ditch runs along the northern side of
Jennings Drive. The eastern ditch begins north of the BSS area and
flows south. The southern ditch begins west of the BSS area and flows
east. The flow from both of these ditches converge with the flow from
other surface drainage ditches at the intersection of Rogner Drive and
Jennings Drive. The combined flows are then diverted eastward for
approximately 500 feet, where they leave CAFB and discharge into the
West Fork of the Trinity River. A map illustrating these flow paths

on a larger scale is shown on Figure 11.
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The eastern ditch begins collecting surface runoff north of the
BSS as well as from the BSS and adjacent Rogner Drive as it flows
southward. The ditch is unlined in the immediate vicinity of the BSS
except for a metal culvert which runs under the eastern driveway of
the station. It is along the gravel bed underlying this culvert where
groundwater begins to surface, seeping into the culvert at the metal
seams and collecting towards the southern end. An odor of gasoline is
almost always present within this culvert. It is not unusual during
dry periods to find no water present in the northern end of this
drainage ditch but to find the southern end saturated or ponded with
water smelling of gasoline or exhibiting a sheen. Groundwater
surfaces in the unlined portion of the southern end of the ditch,
where there is frequently an orange slime on the soil and vegetation,
presumably due to bacteria feeding on the petroleum hydrocarbons.

The southern ditch begins collecting surface runoff west of the
BSS as well as from the BSS and adjacent Jennings Drive as it flows
eastward. The ditch runs underground west of the BSS and emerges
immediately south of the service station into a concrete-lined basin.
Groundwater along the northern bank of this basin can be observed
discharging above the limits of the concrete lining.

Groundwater can also be observed seeping in the driveway and
within the surface drainage ditch adjacent to the driveway of Bldg.
1501, located northwest of the intersection of A Street and Knights
Lake Road, as shown on Figure 11. There is typically orange staining
and orange slime present along the surface of the asphalt where the
groundwater is emerging through cracks and within the unlined portion
of the ditch north of the driveway. This water flows eastward along

the unlined ditch to a drop culvert which directs the flow underground
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to the southern drainage ditch at the BSS.

2. Suxface Water Impact Delineation Procedures.

a. West Fork of the Trinity River. The seepage area along
the river bank was sampled by the COE in May 1993 at locations SW-1
and SED-1 to verify the nature of the contamination occurring. The
soil sample SED-1 was not obtained at depth at a location
approximately 5 feet above the surface of the river at that time. The
location was selected based on the strong gasoline odor emanating from
the soil. Riprap covering the slope made it difficult to obtain a
sample at depth. The sample was analyzed for BTEX, TPH and PAH. TPH
and some PAH compounds were detected. The water sample SW-1 was
collected immediately downslope of SED-1 and was analyzed for BTEX,
MTBE, and TPH. There was no evidence of petroleum contamination in
the water at the time of sampling, and no contaminants were detected
in the laboratory analyses.

Only one sample was collected at the river seepage area by the
COE during this sampling effort. This was a shallow soil sample was
collected on 28 September 1993 3 days after a heavy rain. It was
taken from a depth of 1 foot at a location immediately above the water
surface of the river where a very strong petroleum odor was noted.
This location is shown on Figure 1. The Soil Sampling Field Data
Sheet documenting sample location conditions at the time of sampling
is contained in Appendix C.

No bubbling was ever observed during the several visits made to
the river by COE personnel to observe the seepage area. A black oily
sheen could be generated in the water by poking the soil river bottom
with a stick. A rainbow sheen was occasionally noted in very small

isolated areas along the river bank where there was standing water;

ITI-16



<Z6333
however, there was never enough of a sheen present to sample. During
every visit to the seepage area, a gasoline odor was noted and the
current seepage location could be identified by disturbing the soil‘
along the bank. There were no visible impacts to biota present.
Seepage was always noted occurring within the approximate 65-foot
length of bank shown on Figure 1 at or just above the current level of
the river.

b. Surface Drainage Ditches. Surface water sampling was
performed by the COE in May 1993 along the surface drainage paths
leaving the BSS to determine if the surface water was contaminated by
the release. Surface water samples were collected at locations SW-2
through SW-5, which are shown of Figure 1. Results for BTEX, MTBE,
and TPH analyées showed only the SW-2 and SW-3 locations to be
contaminated. The source of contamination for SW-2 was likely
groundwater contaminated by the BSS release discharging into the
eastern drainage ditch. The source of TPH contamination detected at
the SW-3 location, however, was not known because the SW-3 water
sample was taken at the mouth of the drainage pipe and represented
surface water collected upstream of the site. No soil samples were
taken by the COE in May 1993 in any of the surface drainage ditches.

Four locations were selected for surface water and shallow soil
sampling by the COE during this study to better determine how
contaminated groundwater from the BSS was affecting surface drainage
from the site. Surface water samples were designated with the prefix
"SW" and shallow soil samples, obtained at a depth of 1 foot, were
designated with the prefix "SED." All SW and SED sample locations
except for SW-5A and SED-5A are shown on Figure 1. Locations SW-5A

and SED-5A are shown on Figure 11. Soil Sampling and Surface Water
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Sampling Field Data Sheets documenting sample location conditions at
the time of sampling are contained in Appendix C.

Sample location SW-2A was located in the unlined portion of the
eastern ditch where groundwater was observed seeping into the ditch
and leaving an orange slime on the vegetation. A shallow soil sample,
SED-2A, was also collected at this location. Sample location SW-3A
was once again at the eastern end of the culvert where it discharges
into the southern drainage ditch. This sample was collected to
determine the degree of contamination occurring in runoff collected
west of the site and to verify May 1993 test results. There was no
shallow soil sample SED-3A collected because the location of SW-3A was
concrete-lined. Surface water sample location SW-4A was selected on
the northern bank of the southern drainage ditch to collect
groundwater from the BSS which was discharging into the ditch. A
shallow soil sample SED-4A was also collected at this location
immediately above the concrete lining on the bank. Sample locations
SW-5A and SED-5A were taken upstream of the drainage collected in the
southern drainage ditch to determine if the seepage occurring at Bldg.
1501 was contaminated and was contributing to the contamination found
in May 1993 in SW-3.

Sampling of these areas was performed on 22 October 1993 after a
heavy rain in an attempt to capture a higher concentration of
contaminants which would be migrating due to recharge. Water samples
were collected directly into the sample containers. Soil samples were
collected at a depth of 1 foot using a clean sharpshooter shovel.
Other than the orange slime noted at the groundwater seeps at SED-2A

and SED-5A, no visible impacts to the biota were noted.
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3. Surface Water and Shallow Soil Analytical Results. The
shallow soil sample SED-1A was collected from the bank of the West
Fork of the Trinity River on 28 September 1993. This sample was
analyzed using EPA Methods 8240 for VOCs and BTEX, 418.1 for TPH, 7421
for Pb, and 8310 for PAH. The results for these analyses are shown on
Table 8. Included on this table is the date the sample was collected,
the field sample number and corresponding laboratory I.D. number for
each sample, the analytical methods used, and the results obtained.
All concentrations above detection limits are shaded. Signed copies
of the laboratory reports and the chain of custody form are contained
in Appendix C. Analytical results are discussed in Section IV.

Surface water samples were collected by COE personnel on 22
October 1993 at locations SW-2A, SW-3A, SW-4A, and SW-5A. These water
samples were analyzed using EPA Method 8240 for VOCs and BTEX, 418.1
for TPH, 7421 for Pb, and 8310 for PAH. The analytical results and
are shown on Table 9. Included in this table are the date each sample
was collected, the location number and corresponding laboratory I.D.
number for each sample, the analytical method used, and the results
obtained. All concentrations above detection limits are shaded.
Signed copies of the laboratory reports and chain of custody forms are
contained in Appendix C. Analytical results are discussed in Section
Iv.

Shallow soil samples were collected on 22 October 1993 at
locations SED-2A, SED-4A, and SED-5A. These soil samples were also
analyzed using EPA Methods 8240 for VOCs and BTEX, 418.1 for TPH, 7421
for Pb, and 8310 for PAH. The analytical results are shown on Table
10. Included in this table are the date each sample was collected,

the location number and corresponding laboratory I.D. number for each
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sample, the analytical method used, and the results obtained. All
concentrations above detection limits are shaded. Signed copies of
the laboratory reports and chain of custody forms are contained in'
Appendix C. Analytical results are discussed in Section IV.

4. Surface Water Impact Map. A map showing the surface water
sample locations and corresponding analytical data for both surface
water and shallow soil samples collected during this sampling effort
is shown on Figure 12. The areas where contaminated groundwater is
discharging to surface water are also delineated on Figure 12. The
analytical results for samples SW-5A and SED-5A are shown on Figure
11.

D. Waste Management and Disposition.

1. Storage, Treatment. or Disposition Methods. All
investigative-derived wastes (IDW) generated by the COE as part of
this investigation were containerized in clean 55-gallon steel drums.
Soil was contained in open-topped drums. Development and purge water
were contained in close-topped drums. Each drum containing soil or
water was labeled with the project name, boring number (s), and date
the waste was contained.

Drums containing IDW generated during the soil boring
investigation in December 1992 were temporarily stored at the COE
facilities at the Federal Center on Felix Street in Fort Worth. The
soil was disposed of at the City of Garland Municipal Landfill on 1
June 1993 by Innovative Support Group, Inc. The purge water was
disposed by Mobley Company at the Mobley Company Corsicana Fuel
Facility on 7 July 1993. Copies of the manifests are contained in
Appendix D.

Drums containing IDW generated during the installation of wells
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MW-7 through MW-12 were moved to the Bldg 1190 hazardous waste storage

yard on CAFB for temporary storage on wooden pallets until test
results were received for determining final disposition. The COE
contracted with Innovative Support Group, Inc., in Dallas, TX, to
dispose of all containers of waste generated from this investigation.
The well water was disposed by Mobley Company at the Mobley Company
Corsicana Fuel Facility on 6 May 1994. The soil was disposed at CSC
Disposal and Landfill, Inc., in Avalon, TX, on 9 May 1994. Copies of
the manifests are contained in Appendix D. Manifests contain
additional quantities of soil and water from a LSA investigation
recently performed for Bldg 1628 (LPST ID No. 106684) at CAFB.

2. Yolume and Disposition of Contaminated Soil. Three 55-gallon
drums of contéminated soil were generated during the drilling and
sampling'of soil borings ST16-1, ST16-2, and ST16-3. A total of 17
55-gallon drums of contaminated soil were generated from the drilling
of well borings MW-7 through MW-12.

3. Yeolume and Disposition of Coptaminated Groundwater. Five 55-
gallon drums of petroleum contaminated groundwater were generated from
the purging of soil borings ST16-1, ST16-2, and ST16-3 prior to
obtaining groundwater grab samples. A total of 14 55-gallon drums of
petroleum contaminated groundwater were generated from the development
and purging of wells BSS-A, BSS-B, SAV-1, SAV-2, and MW-1 through Mw-
12.

4. Yolume and Disposition of Phase-Separated Product. No phase-

separated product was found in any of the wells installed or sampled.
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SECTION IV
CONCLUSIONS AND RECOMMENDATIONS

A. Summary of Findings.

1. Magnitude and Extent of Soil Contamipnation. Results from
soil sampling performed during the UST removal, during the drilling
and sampling of soil borings ST1l6-1, ST16-2, and ST16-3, and during
the drilling and sampling of well borings MW-7 through MW-12 indicate
the source of petroleum hydrocarbon contamination for the BSS site was
the entire UST system at the BSS.

Soil samples from the tank excavation found TPH as high as 630
ppm and BTEX as high as 1119 ppm along the southeast wall in sample
1518-D-SEW. The distribution of TPH and BTEX contaminants within the
excavation indicated no petroleum hydrocarbons present along the
western (NW) wall (samples 1518-A-SWW and 1518-A-NWW) and the
northwestern corner (sample 1518-A~-NW) of the excavation, and the
highest concentrations of both TPH and BTEX along the eastern wall of
the excavation. The approximately 150 cubic yards of excavated soil
had a maximum concentration of TPH at 47 ppm and a maximum
concentration of BTEX at 34.6 ppm. The contaminated soil removed from
the tank excavation was used to backfill the tankhold, and therefore
continues to provide a source of contaminants.

The soil samples collected from the three soil borings located
along the fuel lines leading to the fuel dispensers indicated TPH
present at concentrations as high as 79 ppm at the depth ranging from
2 to 3 feet (soil sample ST16-3-1) and as high as 216 ppm at the depth
ranging from 4 to 4.7 feet in the same boring (ST16-3-2). All soil
samples were obtained from the vadose zone and all detected TPH above

the detection limit of 20 ppm. The TCLP analyses performed for the

IvV-1



226040
BTEX compounds for the samples obtained from the vadose zone found no
TCLP benzene concentrations exceeding the maximum concentration of
contaminants for the toxicity characteristic of 0.5 mg/l; however, éll
soil samples exhibited detectable concentrations for the BTEX
compounds using the TCLP method for analysis.

Soil samples obtained during the drilling and sampling of well
borings MW-7 through MW-12 found no additional sources of petroleum
hydrocarbon contamination. The vertical distribution of TPH and BTEX
concentrations in the so0il samples collected from these borings
generally coincided with the depth groundwater occurred in each of the
borings. Trace amounts of BTEX compounds were detected in the soil
samples obtained from the vadose zone. The exception was well boring
MW-11 in which TPH was detected not only in the vadose zone at 52.7
ppm, but also at 48.6 ppm at the groundwater interface and at 51.7 ppm
at the final depth of the boring. Soil samples taken from the
saturated zone at the final depth in well borings MW-7 and MW-8 also
detected TPH at concentrations of 30.5 and 33.9 ppm, respectively,
just above the detection limit of 30 ppm. A false positive TPH
reading can occur using EPA Method 418.1 if TCE is present.

The soil sample analytical data indicate soil contamination from
the UST release extends from the areal extent of the tank excavation
along all associated fuel lines to the shallow depth at which
groundwater occurs in the immediate area of the BSS. The full lateral
extent of soil contamination, although not investigated, likely does
not extend much further than the physical extent of the UST system.
Concentrations of TPH are as high as 630 ppm within the tank
excavation and as high as 216 ppm along the fuel lines.

Concentrations of BTEX are as high as 1119 ppm within the limits of
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the tank excavation and are present in the vadose zone along the fuel
lines.

2. Impact on Groundwatexr. Groundwater occurs at the shallow
depth of 5 to 7 feet along the extent of the UST system. The tanks
were situated within ground water, and the fuel distribution lines are
within 2 to 3 feet of the groundwater surface. Releases along the
fuel lines and from the USTs directly impacted groundwater creating a
groundwater contaminant plume which extends westward past the
installation boundary to the West Fork of the Trinity River.

The lateral extent of the groundwater contaminant plume is
defined by monitor wells MW-3 in the upgradient direction, MW-7 north
and cross-gradient to the former tank locations, MW-12 northeast of
and cross—gradient to the former UST system, MW-11 east-southeast and
downgradient of the UST release, and MW-8 south-southeast in a cross-
gradient direction of the release. Petroleum hydrocarbon
concentrations, except for MTBE, were below detection limits in each
of these wells. Well MW-8 detected MTBE at a concentration of 200
ug/l, but found no BTEX or TPH.

Direction of groundwater flow is east-southeast at a gradient of
about 1 foot per 25 feet, or 0.04, across much of the area encompassed
by the plume, but is steepest in the area adjacent to the former tank
location at a gradient of 4 feet per 25 feet, or 0.16.

Two areas of high concentrations of dissolved TPH and BTEX are
defined within the extent of the plume. The highest concentrations of
each of these constituents occur north of and adjacent to the tank
excavation, where TPH was found at a concentration of 20 mg/l in BSS-B
and BTEX was found at a concentration of 45.88 mg/l in the same well.

According to CAFB records, this well once contained several inches of
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free-phase product. No free-phase product was found during any
sampling performed during this investigation.

The other area of high concentration for both of these
constituents is along a line directly downgradient from the former
tank location. This area of high concentrations of dissolved TPH and
BTEX extends roughly from the location of well SAV-2 eastward and
downgradient to the location of well MW-10. The concentrations of TPH
in wells SAV-2 and MW-10 within this high were 9.0 and 9.8 mg/1l,
respectively. The concentrations of BTEX in each of these wells was
11.540 mg/1l in SAV-2 and 46.070 mg/l in MW-10. These contaminant
concentration contours configure to the direction of groundwater flow
from the former tank location and line up directly with the seepage
area at the river. Groundwater elevations strongly indicate recharge
to the river is occurring where the contaminated seepage has been
observed.

Other parameters analyzed were Pb, PAHs, and VOCs.

Concentrations of Pb were elevated as high as 41 ug/l in wells
exhibiting the highest concentrations of petroleum hydrocarbons. The
PAH compounds acenaphthylene and naphthalene were found in the four
downgradient wells sampled for this parameter (BSS-B, SAV-2, MW-1l, and
MW-10) at the maximum concentrations of 454 ug/l and 713 ug/l,
respectively. No VOC compounds were found in the same four
downgradient wells sampled; however, the high concentrations of BTEX
compounds present in these wells required dilution of the samples
which may have masked lower concentrations of VOCs if present. The
parameters pH and conductivity were measured in the field during
sampling. The range of pH was 7.31 to 9.12. Conductivity ranged from

793 to 1222 umhos/cm.
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3. Impact on Surface Water. Groundwater is discharging to
surface water at two locations within the limits of the BSS study
area. One area is south-southeast of the fuel islands and the othef
area is along the west bank of the West Fork of the Trinity River.

Groundwater grab samples from the three soil borings drilled
along the fuel distribution lines were contaminated with BTEX as high
as 4.770 mg/l and TPH as high as 14 mg/l. The vertical distribution
of so0il contamination in the soil borings indicated the groundwater at
the fuel line locations was impacted by releases along these lines.
This impacted groundwater is discharging to the surface water drainage
the area south-southeast of the fuel islands which is in a cross-
gradient direction from the tank excavation but in a locally
downgradient direction from the fuel distribution lines.

The groundwater discharging in this seepage area was contaminated
with BTEX at a concentration of 225.7 ug/l where it was discharging at
the south end of the BSS culvert (SW-2aA). Soil at two locations (SED-
2A and SED-42) within this seepage area contained TPH as high as 210
ppm and several PAH compounds ranging from below detection limits to
as high as 6.240 ppm. No BTEX was found in the soil samples
collected, and no TPH was found in the water samples collected.

Investigation of a possible upgradient source to the 1.1 mg/l of
TPH previously identified in sample SW-3 in May 1993 indicated no
petroleum hydrocarbons present in either the surface water sample or
soil sample collected upstream near Bldg. 1501. No TPH was identified
in SW-3A during this investigation, indicating the TPH identified by
the COE in the July 1993 report may be questionable.

Previous surface water sampling in May along the surface drainage

path further downstream of the BSS indicated no petroleum hydrocarbon
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contamination was present (SW-4 and SW-5). These locations are along
the surface drainage path which ultimately discharges to the West Fork
of the Trinity River. It is unlikely the surface water discharging‘to
the West Fork of the Trinity River along this surface drainage path is
remains impacted by the BSS release.

The one shallow soil sample collected from the seepage area at
the West Fork of the Trinity River exhibited an extremely high
concentration of BTEX at 1,147 ppm. The highest constituent
concentration of total BTEX was xylenes at 742 ppm. Naphthalene was
the only PAH compound detected at 36 ppm. The TPH concentration was
130 ppm. Observations at various river levels over several months
indicate the elevation of the seepage area rises and falls with the
groundwater levels across the site. No observations were made
indicating contaminated surface water in the river other than being
able to generate a black oily sheen when poking the river sediment,
when attainable, with a stick.

Although high concentrations of petroleum hydrocarbons within the
shallow soil from the river seepage indicate groundwater contamination
from the BSS extends as far east as the West Fork of the Trinity
River, it is not known at what concentrations the groundwater is
discharging to the river itself to be able to determine the impact on
this surface water body. The concentrations of TPH and BTEX in MW-10,
the closest upgradient well to the seepage area, indicate groundwater
contaminant concentrations could be as high or higher than 9.8 mg/l
for TPH and 46.070 mg/l for BTEX.

4. other Potential Impacts and Future Risks. It has been
determined groundwater contaminated by the gasoline release from the

BSS is discharging to the West Fork of the Trinity River. It has also
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been determined groundwater contaminated by the release is discharging
to surface drainage paths which ultimately drain to the river. The
greatest risk appears to be exposure to contaminated surface water |
within the surface drainage ditch at the BSS and along the flow of the
West Fork of the Trinity River.

Although the horizontal extent of the petroleum hydrocarbon
contaminant plume has been defined, the vertical extent of
contamination has not been determined to verify whether the
groundwater contamination poses a threat to any drinking supply wells
in the area. It appears contamination extends only to the base of the
upper groundwater zone occurring in the alluvial deposits on CAFB and
not to the much greater depths within the Paluxy Formation where the
area's drinkihg supply wells are developed. The closest drinking
water supply wells to the BSS are situated approximately 0.5 mile east
of the site on the other side of the river.

B. Recommendations. Further actions at the site should address
reducing or eliminating remaining sources of contaminants, mitigating
off-site migration of contaminants, determining the vertical extent of
groundwater contamination, verifying the presence or absence of VOCs
other than BTEX compounds in the groundwater, and performing a risk
assessment to determine final cleanup levels for the site.

1. Contaminant Sources. Contaminated soil within the tank
excavation and along the abandoned fuel distribution lines contains
high concentrations of petroleum hydrocarbon contaminants which
continue to be released to the shallow groundwater in this area of the
site. The amount of contaminated soil is of limited horizontal and
vertical extent. This continuing source of groundwater contamination

should be removed or treated to aid in mitigating off-site migration
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of contaminants. Removal or treatment will also aid in reducing the
contaminant levels of groundwater discharging to surface drainage on-
site.

2. =83 igration. Groundwater flow is the primary
migration pathway leading from the source at the UST system off-site
to the West Fork of the Trinity River, where petroleum contaminants
are being released to surface water. Contaminant concentrations in
the groundwater are high along the installation boundary. These
concentrations should be reduced. Removal or treatment of
contaminated soil acting as a source of groundwater contamination
should be performed in conjunction with treatment of groundwater
migrating across the installation boundary.

3. y;;giggl_z;;gn;. The installation and sampling of cluster
monitor wells at the site should define the vertical extent of
groundwater contamination to determine if there is any threat to
deeper aquifer drinking water supply wells in the area. Information
from these wells will also aid in designing a system to best treat
contaminants migrating off-site.

4. Yolatile Organic Compounds. A TCE plume underlies the
western portion of CAFB. The easternmost extent of the plume has not
been fully delineated. Other potential TCE sources on CAFB are being
investigated as part of the effort to fully delineate the extent of
the TCE plume(s). The presence or absence of TCE at the BSS site
should be verified by sampling wells which have exhibited no or low
concentrations of BTEX compounds and analyzing for VOCs using EPA
Method 8240. Wells to be sampled should include MW-7, MW-8, and MW-11
where TPH was found in soil samples collected at depth within the

saturated zone.
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5. Risk Assessment. Once the source of contamination 1is
eliminated or reduced, concentrations of contaminants migrating off-
site are mitigated, and all contaminant migration pathways are
verified, a risk assessment should be performed to determine the
impact of reduced contaminant concentrations on health and the
environment. Information obtained from the risk assessment should
then be used to determine the extent to which the site should be

remediated.
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Photo 1. Tank excavation with groundwater. Looking
SE. May 93.

Photo 2. Tank removal and groundwater sampling.
Monitor well BSS—-B (left) and MW-4 (right at
concrete pad). Looking SE. May 1993.




Photo 3.
of the Trinity River.
boom. Looking W.

Seepage area along west bank of West Fork

Location shown by beached

July ©3.

Photo 4.
of culvert.
6. 4 Oct 93.

Looking S from well MW~5 into northern end
Note dry conditions and Photos 5 and
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Photo 5. Looking S through culvert. Groundwater
seepage begins in culvert approximately halfway.
4 Oct 93.

Photo 6. Looking N towards southern end of culvert.
Groundwater seepage with orange slime and oily
sheens. 4 Oct 93.
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Photo 7. Sampling at locations SW-2A and SED-2A.
22 Oct 93.

Photo 8. Sampling at locations SW-3A (north of
culvert), SW—-4A, and SED—-4A. Groundwater seepage
along northern bank. Looking SW. 22 Oct 93.
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Photo 9. Groundwaer seep at Bldg. 1501. SED-5A
located immediately west of driveway off pavement.
Looking W. July 93.

Photo 10. ©Oily sheen on groundwater seep at SED-5A.
4 Oct 93.
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Photo 11. Sampling SED-5A. 22 Oct 93.




Photo 12. Location SW—5A at drop culvert in lower
right corner. Looking S. 4 Oct 93.
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SECTION VI
QUALITY ASSURANCE/QUALITY CONTROL PROCEDURES
A. Sample Collection Procedures.

1. Seoil Borings. Quality assurance/quality control (QA/QC)
procedures followed for obtaining soil samples and groundwater grab
samples from soil borings ST16-~1 through ST16-3 consisted of obtaining
one duplicate soil sample from ST16-1 for sample ST16-1-1 from 2 to 3
feet for QC analysis, obtaining one duplicate soil sample from ST16-2
for sample ST16-2-1 from 2 to 3 feet for QA analysis, obtaining one
rinsate sample, and preparing one trip blank which accompanied the
shipment of soil samples to the laboratory. There were no QA/QC
procedures followed for obtaining the three groundwater grab samples
from the soil borings the day after the borings were completed. The
laboratory report discussing the validity of the soil and groundwater
analyses based on the QA/QC data obtained for these three soil borings
is provided in Appendix A.

2. Soil Gas Survey. The QA/QC procedures followed by TARGET for
collecting soil gas samples are documented in the soil gas survey
report contained in Appendix A.

3. UST Removal. Quality assurance/quality control procedures
followed for collecting soil samples and the groundwater sample for
the UST removal consisted of taking one triplicate soil sample at
location CAFB-1518-B-NW, taking one rinsate sample, and preparing one
trip blank to accompany the single shipment of samples to the
laboratory. The QA soil sample was shipped to the COE SWD Lab in
Dallas, TX, as a check on the contractor's laboratory results. The QA
report for sample CAFB-1518-B-NW/QC is contained in Appendix A. The

rest of the QA/QC data for the UST samples are contained in the PWI
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1993 report.

4. in urfa W
Samples. Quality assurance/quality control (QA/QC) procedures
followed for collecting soil and water samples for the monitor well
installation, groundwater sampling, and surface water sampling
portions of this investigation were developed in accordance with
Department of the Army, US Army Corps of Engineers, ER 1110-1-263,

Chemical Data Quality Management for Hazardous Waste Remedial

Activities, dated 1 October 1990. Standard QA/QC procedures for
collecting these samples require one duplicate/split for every 10
samples taken per analytical parameter per matrix for both QA and QC.
All QA and QC samples were labeled as blind samples when sent to the
laboratory for analysis. Rinsate samples (equipment blanks) for non-
dedicated equipment are required to be taken at a frequency of once
per every 20 samples per analytical parameter per matrix. Trip blanks
are prepared at a frequency of one per shipping cooler per day, and
accompany water samples only. If possible, it is always desirable
that the QA, QC and rinsate samples all be prepared for a single
contaminated field sample to provide the most QA/QC data as possible.
Following these standard procedures, a QA/QC sampling plan for
each sampling event was developed. A total of 18 soil samples were
collected from the drilling of well borings MW-7 through MwW-12.
Therefore, two triplicate samples were taken for performing QA and QC
analyses for each parameter . One rinsate sample was also collected
for each of the triplicate samples taken. No trip blanks were
prepared for the soil samples. The sampling plan for soil sampling
showing the distribution of QA/QC samples for the well borings is

shown on Table 11.
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Obtaining true replicates of soil samples is always difficult
because of the non-homogeneity of the material. It was more difficult
during this investigation because of the number of containers to be
filled from a small diameter sampler. Therefore, only one parameter
was split at a time, as shown in Table 11. Replicate samples for a
given sampled interval were taken by splitting the sample core into
equal sections lengthwise for the required number of jars. Replicate
samples for BTEX/MTBE were obtained in boring MW-7 for FS$-2 from 6.5
to 8.0 feet, and in boring MW-11 for FS-2 from 20 to 22 feet.
Replicate samples for TPH were obtained in well boring Mw-8 for FS-2
from 10 to 12 feet, and in boring MW-10 for FS-2 from 16 to 18 feet.
Because the sampling was performed at 2-foot intervals, it was
necessary to anticipate when a soil sample would be retained for
analysis; therefore rinsate samples were not always prepared for the
run made to collect the replicate soil sample. A rinsate sample was
prepared by running distilled water over the decontaminated sampler
and collecting it in the appropriate container(s) to be analyzed. The
laboratory report discussing the validity of the soil sample analyses
based on the QA/QC data obtained is provided in Appendix A.

A total of 16 groundwater samples were collected from the 16
monitor wells sampled. Therefore, two triplicate samples were taken
for performing QA and QC analyses. These were collected from well MW-
1, known to be contaminated, and from well MW-10, suspected to be
contaminated. No rinsates were collected during ground-water sampling
because new disposable equipment was used to sample each well. Four
trip blanks accompanied the four shipments of groundwater samples to
the laboratory. The groundwater sampling plan showing the

distribution of QA/QC samples for the groundwater sampling event is
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shown on Table 12. The laboratory report discussing the validity of
the groundwater sample analyses based on the QA/QC data obtained is
provided in Appendix B.

The single shallow soil sample SED-1A collected from the seepage
area along the West Fork of the Trinity River had no replicate samples
taken for QA and QC analyses because it was a single soil sample which
was hand delivered to the SWD Lab the same day it was collected. A
discussion of the internal QA/QC laboratory information for this soil
sample is contained in Appendix C.

A total of four surface water samples were collected during the
surface water sampling event. Therefore, one triplicate sample was
taken for QA and QC analyses. This sample was taken from the known
contaminated SW-2A location. No rinsates were prepared because the
water sample was collected directly into the sampling container. One
trip blank accompanied the one shipment of water samples to the
laboratory. The sampling plan showing the distribution of QA/QC
samples for the surface water sampling event is shown on Table 13.

The laboratory report discussing the validity of the surface water
sample analyses based on the QA/QC data obtained is provided in
Appendix C.

A total of four shallow soil samples were collected during the
surface water sampling event. Again, one triplicate sample was taken
for QA and QC analyses. This sample was also taken from the known
contaminated SW-2A location. One rinsate was prepared prior to
obtaining soil sample SED-2A. No trip blanks were necessary for soil
samples. The sampling plan showing the distribution of QA/QC samples
for the soil samples collected during the surface water sampling event

is shown on Table 14. The laboratory report discussing the validity
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of the surface water sample analyses based on the QA/QC data obtained

is provided in Appendix C.

B. Sample Handling Procedures.
1. Soil Borings.
a. Soil Samples. Soil samples were taken using a clean 5-

foot long 6-inch diameter split barrel sampler. The sampler was
steam-cleaned prior to entering the boring. Each soil sample was
placed in two 8-ounce glass jars with teflon-lined lids. One jar was
labeled for TPH analysis and one Jjar was labeled for TCLP Pb and BTEX
analyses. All jars were filled completely, disturbing the soil as
little as possible. Each jar was labeled with the project name,
boring number, sample number, sample interval, date and time of
sampling, analysis, analytical test method number, and signature of
the sampler. Samples were placed on ice, sealed in ice chests with
appropriate chain of custody forms, and were hand delivered to SWD Lab
in Dallas, TX, within 24 hours of being taken.

A rinsate sample was collected in one 40-ml glass vial at some
time during drilling and sampling of the soil borings. The sample was
labeled for BTEX analysis. A trip blank was also prepared for
shipment with the soil samples which consisted of one 40-ml glass vial
of water labeled for BTEX analysis. No other information is available
for how and when these blanks were prepared.

There were several problems with preservation and documentation
procedures for the handling and shipment of these samples to the
laboratory. These problems are noted in the laboratory QA/QC
discussion in Appendix A.

b. Groundwater Grab Samples. Prior to obtaining a grab

sample of the groundwatei in each of the so0il borings, three volumes
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of groundwater were purged from each boring using a clean bailer.
Once groundwater had recovered enough to obtain the required samples,
samples were collected using a clean disposable teflon bailer. Each
sample consisted of two 40-ml glass vials labeled for BTEX analysis,
one l-liter plastic bottle labeled for TDS analysis, one 1l-liter amber
glass bottle labeled for TPH analysis, and one l-liter plastic bottle
labeled for Pb analysis. The TPH samples were preserved with HC1
added to lower the pH to <2. The Pb samples were preserved with HNO3
added to lower the pH to <2. All containers were labeled with the
project name, boring number, analysis, analytical test method number,
preservation used, data and time of sampling, and signature of
sampler. Containers were placed on ice and were hand delivered to SWD
Lab in Dallas, TX, the same day as they were taken.

The groundwater grab samples were delivered together with the
soil samples to SWD Lab and experienced the same types of preservation
and documentation problems noted in the laboratory QA/QC report
contained in Appendix A.

2. Soil Gas Survey. Sample handling procedures used by TARGET
in performing the soil gas survey are documented in the soil gas
survey report contained in Appendix A.

3. UST Removal. Each soil sample taken within the tank
excavation was placed in a 4-ounce glass jar. Each jar was labeled
for BTEX, TPH and Pb analyses. All jars were stored on ice until
delivered to Chemron Incorporated in San Antonio, TX.

The one groundwater sample was taken using two 40-ml glass vials
labeled for BTEX analysis, one l-liter amber glass bottle labeled for
TPH analysis, one 250-ml plastic bottle labeled for Pb analysis, one

250-ml amber glass bottle labeled for TOX analysis, and one 40-ml
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glass vial labeled for pH and TDS analyses. The BTEX and TPH samples
were each preserved by adding HCL to lower the pH to <2. A trip blank
consisting of two 40-ml glass vials was prepared for BTEX analysis and
accompanied the shipment of water samples. Included in this shipment
was a rinsate sample prepared for sample location CAFB-1518-D-NW
consisting of two 40-ml glass vials labeled for BTEX analysis and
preserved with HCl to pH<2, one l-liter amber glass bottle labeled for
TPH analysis and preserved with HCl to pH<2, and one 250-ml plastic
bottle labeled for Pb analysis. All water samples were stored on ice

until delivered to Chemron Incorporated in San Antonio, TX, for

analysis.
4. Well Boring, Groundwater., Surface Watexr, and Shallow Soil
Samples.

a. Soil Samples from Well Boxrings. Soil samples were taken

using a clean 5-foot long 6-inch diameter split barrel sampler. The
sampler was steam-cleaned prior to entering the boring. Each soil
sample was placed in two 8-ounce pre-cleaned glass jars with teflon-
lined lids. One jar was labeled for BTEX/MTBE analysis, and one jar
was labeled for TPH analysis. All jars were filled completely,
disturbing the soil as little as possible.

Equipment blanks were prepared by running deionized water over
the cleaned sampling tool prior to obtaining a soil sample. The water
was collected in three 40-ml glass vials labeled for BTEX and MTBE
analyses and in two 1l-liter amber glass bottles labeled for TPH
analysis. Water samples were preserved using HCL added to lower the
pH<2.

Each sample container was labeled with the project name, boring

number, sample number, sample interval, date and time of sampling,
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analysis, analytical test method number, and signature of the sampler.
Sample containers and preservation procedures are shown on Table 15.
Samples were placed on ice, sealed in ice chests with appropriate
chain of custody forms, and were delivered to the COE SWD Lab in
Dallas, TX, within 24 hours of being taken.

b. roun £fr i W . Each day, prior
to sampling the wells, a travel blank was prepared for a VOC analysis
using deionized water. The sample was labeled as a travel blank and
was placed in the ice chest to accompany the day's shipment of
samples.

A new clean disposable teflon bailer with a VOA tip was used to
sample each well. Samples were collected from the top of the water
column in the well in the order shown on Table 12. The number of
containers for each sample, the type of containers for each sample,
and the preservation procedures used are shown on Table 16. All
containers were labeled with the project name, well number, analysis,
analytical test method number, preservation used, date and time of
sampling, and signature of the sampler. Containers were placed on ice
and were shipped by bus to SWD Lab in Dallas, TX. Samples arrived at
the lab within 24 hours of being taken.

c. Surface Water and Shallow Soil Samples. Prior to
collecting surface water samples, a travel blank was prepared for a
VOC analysis using deionized water. The sample was labeled as a
travel blank and was placed in the ice chest in which the samples were
shipped.

Surface water samples were collected directly into the
appropriate sample container for the analysis to be performed. Sample

containers and preservation procedures are shown on Table 17.
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Soil samples were obtained using a clean sharpshooter shovel.

The sampler was cleaned with soap and potable water prior to obtaining
each sample. Each soil sample was then placed in three 8-ounce pre-
cleaned glass jars with teflon-lined lids. One jar was labeled for
BTEX/MTBE analysis, one jar was labeled for TPH analysis, and one jar
was labeled for PAH analysis. All jars were filled completely,
disturbing the soil as little as possible. Container and preservation
procedures are shown on Table 17.

Equipment blanks were prepared by running deionized water over
the cleaned blade of the shovel to obtaining a soil sample. The water
was collected in three 40-ml glass vials labeled for VOC analysis, two
l-liter amber glass bottles labeled for TPH analysis, one 1l-liter
amber glass bottle labeled for PAH analysis, and one l-liter plastic
bottle labeled for Pb analysis. Preservation was performed in
accordance with the procedures shown on Table 17.

Each sample container was labeled with the project name, boring
number, sample number, sample interval, date and time of sampling,
analysis, analytical test method number, and signature of the sampler.
Samples were placed on ice, sealed in ice chests with appropriate
chain of custody forms, and were delivered to the COE SWD Lab in
Dallas, TX, within 24 hours of being taken.

C. Laboratory Procedures.

1. Seoil Borxings. The analytical methods used for soil samples
obtained from soil borings ST16-1, ST16-2, and ST16-3 were EPA Method
1311 and 8020 for BTEX (TCLP), EPA Method 1311 and 6010 for Pb (TCLP),
and EPA Method 418.1 for TPH. The maximum holding time for TCLP
analyses for soil samples is 7 days for extraction and 6 months for

the analysis. The maximum holding time for TPH is 28 days after
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sampling.

The analytical methods used for the water samples obtained for
these borings were EPA Method 8020 for BTEX, EPA Method 6010 for Pb,
EPA Method 418.1 for TPH, and EPA Method 160.1 for TDS. The maximum
holding times for these test methods are 14 days for BTEX, 6 months
for Pb, 28 days for TPH, and 28 days for TDS.

2. Soil Gas Survey. The analytical method used for the soil gas
samples obtained during the soil gas survey was EPA Method 602
Modified standardized for BTEX compounds. Procedures are explained in
the soil gas report contained in Appendix A.

3. UST Removal. The analytical methods used for the soil
samples collected during the UST removal were EPA Method 8020 for
BTEX, EPA Method 9071/418.1 for TPH, and EPA Method 3050/7421 for Pb.
The maximum holding times for these procedures is 14 days for BTEX, 14
days for TPH, and 6 months for Pb.

The analytical methods used for the water samples obtained for
the UST removal were EPA Method 8020 for BTEX, EPA Method 418.1 for
TPH, EPA Method 3005/7421 for Pb, EPA Method 160.1 for TDS, and EPA
Method 9020 for TOX. The maximum holding time is 14 days for BTEX, 28
days for TPH, 6 months for Pb, 28 days for TDS, and 28 days for TOX.
The EPA-approved methods used by the laboratory to analyze the ground-
water samples taken were EPA Method 8240 to quantify VOCs, BTEX, and
MTBE, EPA Method 418.1 for TRPH, EPA Method 8310 for PAH, and EPA
Method 610.1 for TDS. The extraction method used for PAH was EPA
Method 3520. The maximum holding times for these test methods are 14
days for VOCs, 28 days for TRPH, 40 days for PAH with extraction
performed within 7 days of sampling, and 28 days for TDS.

4. W i W x il
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Samples. The analytical methods used for all soil samples collected
during these sampling events were EPA Method 5030/8020 for BTEX and
MTBE, EPA Method 8240 for VOC and MTBE, EPA Method 9071/418.1 for TPH,
EPA Method 3051/7421 for Pb, and EPA Method 3520/8310 for PAH. The
maximum holding times for these test methods is 14 days for BTEX/MTBE,
14 days for VOC/MTBE, 28 days for TPH, 6 months for Pb, and 40 days
for PAH with extraction to be performed within 14 days of sampling.
The analytical methods used for all water samples collected

during these sampling events were EPA Method 5030/8020 for BTEX and
MTBE, EPA Method 8240 for VOCs and MTBE, EPA method 418.1 for TPH, EPA
Method 7421 for Pb, EPA Method 160.1 for TDS, and EPA Method 3510/8310
for PAH. The maximum holding times for these test methods is 14 days
for BTEX/MTBE, 14 days for VOC/MTBE, 28 days for TPH, 28 days for TDS,

and 40 days for PAH with extraction to be performed within 7 days of

sampling.
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Table 1. Survey Data for Wells and Boreholes

Ground Ref. Pt.
Hole East North Elevation | Elevation
No. Coordinate Coordinate m.s.L m.s.l
BSS-A | 2,024,357.67 | 402,068.71 567.03 566.65
BSS-B | 2,024,331.56 | 402,390.19 566.84 569.72
BSS-C | 2,024,565.39 | 402,254.10 559.88 568.05
MW-1 | 2,024,591.26 | 402,429.15 561.06 560.86
MW-2 | 2,024,800.28 | 402,278.44 558.30 557.81
MW-3 | 2,023,990.22 | 401,823.77 576.96 576.76
MW4 | 2,024335.22 | 402,380.68 567.19 566.92
MW-5 | 2,024,384.37 | 402,380.86 561.32 563.90
MW-6 | 2,024418.34 | 402,311.95 563.53 563.11
MW-7 | 2,024,301.74 | 402,544.99 567.91 567.88
MW-8 | 2,024,734.61 | 402,159.14 556.73 556.91
MW-9 | 2,024,576.11 | 402,577.41 560.44 560.30
MW-10 | 2,024,787.20 | 402,409.94 559.28 559.53
MW-11 | 2,025,036.48 | 402,277.97 558.88 558.90
MW-12 | 2,024,390.28 | 402,726.49 560.20 560.38
SAV-1 | 2,024,543.93 | 402,352.06 561.62 561.51
SAV-2 | 2,024,525.75 | 402,383.47 561.66 561.25
ST16-1 | 2,024,382.27 | 402,307.72 565.38 NA
ST16-2 | 2,024,405.13 | 402,248.69 565.39 NA
ST16-3 | 2,024,426.72 | 402,190.24 565.33 NA
Notes:

1. Wells SAV-1 and SAV-2 re-surveyed in Jan 1994 after

redevelopment and surface completion.

2. NA = Not applicable (soil borings)
3. Survey report is contained in Appendix C.
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Table 3. Analytical Results for Water Samples from Soil Borings

Field Sample No. ST16-1 ST16-1-2 ST16-1-3
Date Sampled 2 Dec 92 2 Dec 92 2 Dec 92
Lab I.D. No. 2-4260 2-4261 2-4262
Analyses Detection Detection Detection

Limit Result Limit Result Limit Result
EPA Method 8020 ug/l ug/l ug/l ug/l mg/1 mg/l
Benzene 250 25 25
Toluene 250 25 25
Ethyl benzene 250 25 25
Xylenes 250 25 25
BTEX (total) NA NA NA
EPA Method 6010 mg/l
Lead 0.02
EPA Method 418.1 mg/l
Total petroleurn hydrocarbons 04
EPA Method 160.1 mg/l
Total dissolved solids 10

Shading indicates concentration detected above detection limit.
Complete laboratory analytical results are contained in Appendix A.
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Table 5. Soil Parameter Results

Well Boring No. MW-8 MW-10
Depth Sampled 7-8' 24
Date Sampled 6Dec 94 | 9Dec 9%
Lab 1L.D. No. 93/4753 93/4752
PARAMETER TEST METHOD| RESULT | RESULT
Water Content ASTM D 2216 12.1% 14.2%
Wet Density ASTM D 2937 | 134.8 pcf | 110.2 pcf
Dry Density ASTM D 2937 | 1203 pcf | 96.5 pcf
Specific Gravity of Solids ASTM D 854 2.64 2.67
Organic Matter ASTM D 2974 2.1% 1.8%
Porosity calculated 27.0% 42.1%

Analytical results contained in Appendix A.
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Table 6. Groundwater Surface Elevation Data (p 1 of 2)

Ref. Pt. Depth to Groundwater
Well Date Reference | Elevation | Groundwater Elevation

No. Point (msl) (ft) (msl)
SAV-1 | 10 May 93 | Well csg 564.54 11.64 552.90
50ct 93 18.78 545.76
26 Oct 93 17.60 546.94
4 Jan 94 561.51 13.43 548.08
SAV-2 [ 10 May 93} Wellcsg 563.80 10.80 553.00
50ct 93 17.90 545.90
26 Oct 93 16.68 547.12
4 Jan 94 561.25 12.97 548.28
MW-1 | 11 May 93 | Well csg 560.86 7.97 552.89
5 Oct 93 15.34 545.52
26 Oct 93 13.96 546.90
4 Jan 94 13.37 547.49
MW-2 | 11 May 93 | Wellcsg 557.81 10.14 547.67
50ct 93 15.24 542.57
26 Oct 93 14.00 543.81
4 Jan 94 13.36 544.45
MW.-3 | 13May 93 | Wellcsg | 576.76 10.83 565.93
50ct 93 10.40 566.36
26 Oct 93 10.60 566.10
5 Jan 94 11.25 565.51
MW-4 | 12May 93 | Wellcsg 566.92 6.63 560.29
50ct 93 6.79 560.13
26 Oct 93 6.38 560.54
6 Jan 94 6.65 560.27
MW-5 | 12May 93| Wellcsg 563.90 4.75 559.15
50ct 93 5.09 558.81
26 Oct 93 484 559.06
6 Jan 94 5.02 558.88
MW-6 | 12May 93 | Well csg 563.11 2.33 560.78
50ct 93 5.09 558.81
26 Oct 93 2.22 560.89
6 Jan 94 2.52 560.59

2XZ5076



Table 6. Groundwater Surface Elevation Data (p 2 of 2)

Ref. Pt. Depth to Groundwater
Well Date |Reference | Elevation | Groundwater Elevation
No. Point (msl) (fr) (msl)
MW.7 | 5Jan94 Well csg 567.88 8.36 559.52
MW-§ | 5Jan94 | Wellcsg 556.91 9.80 547.11
MW-9 | 3Jan94 | Wellcsg 560.30 10.74 549.56
MW-10{ 3Jan94 | Well csg 559.53 15.05 544.48
MW-11 | 3Jan94 Well csg 558.90 26.45 53245
MW-12 [ 3 Jan 94 Well csg 560.38 9.62 550.76
BSS-A | 13May 93 | Well csg 566.65 5.15 561.50
5 Oct 93 5.20 561.45
26 Oct 93 4.85 561.80
5 Jan 94 5.40 561.25
BSS-B | 12May 93| Well csg 569.72 9.63 560.09
5 Oct 93 10.00 559.72
26 Oct 93 9.40 560.32
6 Jan 94 9.81 559.91
BSS-C | 50ct93 | Wellcsg 568.05 9.36 558.69
26 Oct 93 11.08 556.97
1Dec93 | Plugged

Note: Wells SAV-1 and SAV-2 were re-completed to ground level. New well casing

elevations were surveyed in Jan 94. Well plugging report for BSS-C is contained in

Appendix B.
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Table 8. Analytical Results for West Fork
Trinity River Shallow Soil Sample

Field Sample No. SED-1A
Depth o-1
Lab I.D. No. 3-5919
Analyses Detection

Limit Result
EPA Method 8240 ug/kg | ug/kg
Benzene 50,000
Toluene 50,000
Ethyl benzene 50,000
Xylenes 50,000
BTEX (total) NA
EPA Method 8310 U
Naphthalene

EPA Method 418.1

Total Petroleum Hydrocarbons

EPA Method 7421

Lead 1

Sample collected on 9-28-93.
Shading indicates constituent detected above detection limit.
Complete laboratory analytical results are contained in

Appendix C.
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Table 11. Distribution of QA/QC Soil Samples Collected for Chemical Analyses

from Well Borings
WELL ZONE TO BE DEPTH BTEX/MTBE TPH
BORING SAMPLED SAMPLED|FS [QA |QC |EB |FS |QA |QC
MW-7  |Unsaturated/Contaminated 2-3 X X
Rinsate 6.0-8.0' X
Immediately Above Saturated| 65-8.0° | X | X | X X
Total Depth 9-10' X X
MW-8 |Unsaturated/Contaminated 6-7' X X
Rinsate 8-10'
Immediately Above Saturated| 10-12' X XXX
Total Depth 26-27' X X
MW-9 | Unsaturated/Contaminated 5-6' X X
Immediately Above Saturated| 14-15' X X
Total Depth 28-29' X X
MW-10 |Unsaturated/Contaminated 8-9' X X
Rinsate 14-16'
Immediately Above Saturated| 16-18' X X|1X|X
Total Depth 31-32' X X
MW-11 |Unsaturated/Contaminated 7-8' X X
Rinsate 16-18' X
Immediately Above Saturated| 20-22' X| X | X X
Total Depth 37-38' X X
MW-12 |Unsaturated/Contaminated 7-8' X X
Immediately Above Saturated 8-9' X X
Total Depth 37-38 X X

FS = Field sample

X = Field sample taken

QA = Quality assurance sample (replicate)
QC = Quality control sample (replicate)
EB = Equipment blank/rinsate
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Table 13. Distribution of QA/QC Surface Water Samples

Sample
Nos.

vOoC
Method 8240

TPH
Method 418.1

PAH
Method 8310

Lead
Method 7421

TBI1A
SW-2A
SW-2AQA
SW-2AQC
SW-3A
SW4A
SW-5A

PA PP X XK

A X X MM

PP X K

SR e Ro R

TB = Travel blank prepared at beginning of each sampling day.



Table 14. Distribution of QA/QC Shallow Soil Samples
for Surface Water Sampling

Sample vVOC TPH PAH Lead
Nos. Method 8240 | Method 418.1 | Method 8310 | Method 7421

EB-2A X X X X
SED-2A X X X X
SED-2AQA X X X X
SED-2AQC X X X X
SED-4A X X X X
SED-5A X X X X

EB = Equipment blank prepare after sampling equipment decontaminated and
prior to taking sample.
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Table 15. Containers and Preservation for Soil Samples from Well Borings

SOIL
Parameter No. ] Type Container l Preservation
BTEX/MTBE 1 8-ounce wide mouth glass jar Full; 4 C
TPH 1 8-ounce wide mouth glass jar Full; 4 C
WATER (Equipment Blank)
BTEX/MTBE | 3 40-ml glass vial Full;HC1 pH<2;4 C
TPH 2 1-liter amber glass bottle HCl pH<2:4 C




Table 16. Containers and Preservation for Groundwater Samples

WATER
Parameter No. Type Container Preservation

VOC 3 40-ml glass vial Full; HCl pH<2

BTEX/MTBE | 3 40-ml glass vial Full; HCl pH<2
TPH 2 | 1-liter amber glass bottle HCl pH<2
PAH 1 |1-liter amber glass bottle Full
TDS 1 1-liter plastic bottle None
Lead 1 1-liter plastic bottle HNO3 pH<2

<Z6088



Table 17. Containers and Preservation for Surface Water and Shallow

Soil Samples
WATER
Parameter No. Type Container Preservation
VOC 3 40-ml glass vial Full; HCl pH<2
TPH 2 | 1-liter amber glass bottle HCl pH<2
Lead 1 1-liter plastic bottle HNO3 pH<2
PAH 1 | 1-liter amber glass bottle Full
SOIL

vOC 2 |40-ml glass vial or 4-0z ja Full

TPH & Lead 1 |8-0z wide mouth glass jar Full
PAH 1 [8-0z wide mouth glass jar Full

L

6

}

89
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Soil Boring Logs

ST16~1, ST16-2, and ST16-3
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VISION ST ALLATION SEET
DRILLING LOG r SOUTHWESTERN PP EORT WORTH o 1 serrs
1. PROJKECT 0. SZE AD TYPE OF B@" AUGER/6" SPLIT BAR.
CARSWELL AF.B. . DATUM FOR ELEVATION SHOWN (TBN or MSU
2. LOCATION Murdinaies or Stoffon) MSL
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3 l:tltémé: éu:sncv NITCO
— 1 : 13. TOTAL WO.OF OVER-  OISTURBED
4. HOLE NO. /48 sikwr: an drowisg fitke BURDEN SAMPLES TAKEN 2 N N/A
oo ? . ST16-1 4. TOTAL MUMBER CORE BOXES
. N/A
5. NAVE OF DRALLER
BREWER 15. ELEVATION GROUND WATER 561.28 @ 24 HRS
6. DRECTION OF HOLE . DATE MOLE 'STARTED TcowmLETED
7. ELEVATION TOP OF HOLE 565.38
7. THORESS OF OVERBUROEN - . TOTA. CORE RECOVERY FOR BORNG  N/A x
8. DEPTH DRLLED INTO ROCK - 9. OF INSPECTOR
9. TOTAL DEPTH OF HOLE 8.0 BOB MCVEY
2 NOISTURE z conz' 80X OR RENARXS
SR || wmgmmpyees R RE| S
. b [ . * ! L
0.7 10 0.25' 1. NOTES -
P} ASPHALT. /[_T ALL SAMPLES COLLECTED s [
DESCRIBED IN DRILL -
% 410.25" 10 0.8’ INSTRUCTIONS. -
2 GRAVEL - BASE. COARSE TO FINE WATER AT 4.10° AT 0805 o
+ CHEMICAL ODOR. WHITE, T16-1-1f HOURS. ON 2 DECEMBER. 1992. |
3 CLAYEY/SANDY. £oC | HOLE GROUTED UP AFTER WATER |-
- SAMPLED ON 2 DECEMBER. -
] 1l0.6" 10 2.2’ 1992. -
. | CLAY - HIGH PLASTICITY, STIFF, KT16-1-21 NOTE: THE 7.5’ DEPTH WAS [
”[%92 4— {MOIST. BLACK. SANDY/GRAVELLY. DERIVED FROM THE FACT THAT |—
. 4 |CALCAREDUS. FILL-? CHEMICAL ONLY 0.5’ OF SAND WAS ON |~
- 3 {oooR. ROCK. AND HOLE WAS OPEN TO |-
3 ) 8.0°. SAND CONTACT MIGHT BE -
3 ] 2.2’ 10 7.5’ HIGHER? C
6—] 4 SILT/CALICHE - LOW TO NO [
] 3 PLASTICITY. VERY STIFF TO HARD. 2. SOIL SAMPLES C
- | DRY. VERY PALE BROWN. NUMEROUS 1. 4 0C. - 2.0° 10 3.0 ~
—] 1 rFossiL swELLS. 2. - 3.5" 10 4.0 —
AV4 J1PY =
1 DEC 92 J - -17.5 108.0 —
8] SAND - FINE TO COARSE. WET. -
3 STRONG BROWN. GRAVELLY. [
] CEMENTATION. CHEMICAL DDGR. ol
J ™ 8.0’ -
0] =
12— -
7 o
- s
. -
14{ ol
- "
16— —
m -
18—} _ﬁ
— [
20 3 -
ENG FORMI836 PREVIOUS EDTIONS ARE GBSOLETE. PROJECT | ro.

WR 7N

MONITOR WELL @ BSS ST16-1
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Hole No. ST16-1

2. LOCATION (Coardinates or Siton)
BASE SERVICE STATION

VISION [INSTALL ATION SHEET 1
BORING LOG SOQUTHWESTERN FORT WORTH or 1 SEETS
1. PROJECT 0. SQE AND TYPE OF BIl8" AUG/6" SPLIT BAR.
CARSWELL AFB T. DATUM FOR ELEVATION SHOWNEW or MSU

3. DRRLLING AGENCY
CORPS_OF ENGINEERS

and The

4. HOLE NO. (As smn on drawing itle
onmiver)

MSL
12. MAF ACTURER'S DESIGNATION OF ORILL
NITCO
13. TOTAL NO. OF OVER- TorsTuRBED "UNDISTURBED
BURDEN SAMPLES TAKEN 2 N N/A

» ST16-1

. sk OF " 4. TOTA. NUMBER CORE BOXES N/A
BREWER 5. ELEVATION GROWND WATER  561.28 @ 24 HRS.
5. DRECTION OF HOLE 6. DATE MOLE 'STARTED "COMPLETED
X1 vernca. () mncunep DEG. FROM VERT. _ VOEC 82 , VDEC 97
17. ELEVATION TOP OF HOLE 5§5.38
7. THOMESS OF OVERBURDEN - 8. TOTAL CORE RECOVERY FOR BORNG  N/A z
8. DEPTH DRRLED WNTO ROOK - 15. SGNATURE OF NSPECTOR
9. TOTA. DEPTH OF HOLE 8.0 BOB McVEY
DEPTH SYMBOL CLASSFICATION OF MATERALS SaupLEe| TPH Tg’: 1069 T%p T%P T T%F
L] ) € las) laad [ aa ) P P PP
‘Q_QI TQ Q-Zﬁ' E
ASPHALT. [ -
> 410.25° 10 0.5’ S -
2 GRAVEL ~ BASE, COARSE 70 FINE -
T CHEMICAL ODOR. WHITE. -
] CLAYEY/SANDY. (T o [<oe|o0z|o0m;0.0n|010F
- -
4 s
313D Al o6’ 10 2.2° = =
- | CLaY - HicH PLasTICITY, STIFEL |+ | | 45 [<0.02 | 0.012 { 0041 | 0.007 | 0.032 |
— J|MOIST. BLACK. SANDY/GRAVELLY, =2
2 0EC 321D A caLCAREQUS. FILL-? CHEMICAL s -
= ] |ooor. =
=hbDh s -
3 2.2 107,52 © -
56— 1 SILT/CALICHE - LOW TO NO & [
- ] PLASTICITY. VERY STIFF TD HARD. -
-] J DRY. VERY PALE BROWN. NUMERGUS o
— ] FOSSIL SHELLS. ——
<z 3 ) .
TECRY . -] 7.5 108.0° =] =
- SAND - FINE TO COARSE, WET, -
. STRONG BROWN. GRAVELLY, -
. CEMENTATION. CHEMICAL ODOR. -
=  8.0° -
10— —
5 =
12— E
E E
14— —
] o
16— —
Z =
18-{ E‘
- -
20 | =
SWL 350 |PR01CT HOLE NO.
P 80 MONITOR WELL © BSS ST16-1
f:/ed/drawing/carswell/bss/bsslcgs May. 13, 1994 07:47:29



Hole No. ST16-2

- on o

* an o
. o

| B a4

o oo o

= ]

ZONE OF FINE MEDIUM GRAIN NEAR
TOP, WET, GRAY TO LIGHT BROWN TO
OLIVE WITH SOME BLACK. GRAVEL
ZONE AT 8.0°, CHEMICAL ODOR.

=]

iy

= -
-] N
lJlLIlllllJ_lj_LJJ_LIJJ!LlIJII'lLIlIIlIllIlIJ_lllJl_LlLlllllJl IrlllJ_lJ_Ll

-
[}

20

0 8.0°

DRILLNG LOG r"”s'OUTHWESTERN e ORT WORTH E-ﬂf sErs
1. PROECT 0. SZE AND TYPE OF BB" AUGER/6" SPLIT BARREL
CARSWELL AF.B. . DATUM FOR ELEVATION SHOWN (TBY o WSU
2. LOCATION MCuordingles ar Siaffon) MSL
BASE SERVICE STATION, BLDG 1518 12. MANFACTURER'S DESIGNATION OF DRRLL
3-%h?géaﬂﬂ NITCO — -
4 u(uno r; shown on drowixg e b &%%&vﬁﬁcu usxuasoz mw
o divamacid - STI6-2 1. TOTAL NUMBER CORE aoxz? N/A -
5. NAVE_OF DRLLER -
BREWER 5. ELEVATION GRONO WATER_561.28 @ 24 HRS
6. DRECTION OF HOLE STARTED COMPLETED
[X] VERTICAL [ MCLRED oeG. From veRT, | "XE _,1DEC 92 2 1DEC 82
17. ELEVATION TOP OF HOLE 585 39
7. THOMESS OF OVEREURDEN - 8. TOTAL CORE RECOVERY FOR BORNG  N/A F
8. DEPTH DRILED NTO ROCK - B SowTaE o sereCTon
9. TOTAL DEPTH OF WOLE 8.0 BOB_MCVEY
7 CORE | BOX OR RENARKS
ELEV-ATIUG ut:'m LE(ZZ'Q u“’w ;fm;‘“iﬂ""-s “‘E‘E&"' s»N?a.z {D;f;g% ’/7;';' ;caire,; /3;% ggg)d‘
- .0’ 10 0.2' 1.NOTES
_" || ASPHALT. ALL SAMPLES COLLECTED AS
4 A PER DRILL INSTRUCTIONS.
0.2’ 10 1.0’ HOLE GROUTED UP AFTER WATER
2 - °l! GRAVEL - BASE., COARSE TO FINE, SAMPLES ON 2 DECENMBER,
| |WHITE. GRAY, CLAYEY/SANDY, ST16-2-4 1992.
&, d\cacareous. L0 | WATER AT 4.11°. ON 2
o DECEMBER. 1992.
1.0’ 10 5.1’
4 CLAY - HIGH PLASTICITY. STIFF. 2. SOIL SAMPLES
- MOIST. BLACK TO VERY DARK BROWN. 1. & 0A. ~ 2.0" 10 3.0
209 o 4 CRAVELLY AND SanDY. CALCAREOUS. 11624 2. - 4.0' 105.0°
< CHEMICAL ODOR. FILL. NAIL FOUND.
1 DEC 92 L
-+ .+c o 5.1° 70 8.0
6—1 .« oo"| SAND - MOSTLY FINE WITH A THIN

IIl'l]Iljlrll‘lll_ll‘l—lrl[lllllTlllll—llﬁlrll_r]llfllllrl—lrlrrlrf[lllllIl|I|l|||Illllllll]ll'lfll‘lllI

ENG FORMIB36 PREVIOUS EDITIONS ARE QSSOLETE.
NAR T
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Hole No. ST16-2

DIVISION
BORING LOG L SOUTHWESTERN

INST ALL ATION SHEET 1
FT WORTH DISTRICT oF 2 SHEETS

1. PROJECT

0. SZE MO TYPE OF BB AUGER/6" SPLIT BARREL

CARSWELL AFB

N. DATUM FOR ELEVATION SHOWWEW or WSU

L

2. LOCATION fCoordinales or Staton) MSL
BASE SERVICE STATION, BLDG 1518 12. NAMFACTURER'S DESGNATION OF DRLL
3. DRLLING ACENCY NTCC
CORPS OF ENGINEERS 13. YOTAL NO.OF OVER- 'DXSTUREED TunorsTUREED
4. VOLE MO (As stcun on craeig e " BURDEN SANPLES TAKEN . 2 N N/A
e ST16-2 4. TOTAL NUMBER CORE BOXES N/A
5. NAME OF DRILLER
BREWER 13. ELEVATION GROUND WATER 561.28 @ 24 HRS
6. DRECTION OF HOLE . DATE HOLE TSTARTED CONPLETED
O vernca. ] manep DEG. FRON VERT. , 1DEC 92 , 1DEC 92
7. ELEVATION TOP OF HLE 565.39
7. THOMESS OF OVERGURDEN - 1. TOTAL CORE RCCOVERY FOR BORNG N/ A P’
8. DEPTH DRILLED NTO ROCK - 19. SIGNATURE OF INSPECTOR
9. TOTAL DEPTH OF HOLE 8.0 BOB McVEY
O.ASSFICIAW OF MATERALS SAMPLE®| TPH T%P T%P TCTLP YCELP T‘i—?
< PP P PP PPy [ad PPy
/ ‘ s =
0.0 10 0.2 o [
ASPHALT. - -
3 —
g
0.2° 10 1.0 = -
2 GRAVEL - BASE. COARSE TQ FINE. { -
WHITE. GRAY. CLAYEY/SANDY, ) =
CAL CARECUS. 39 |<0.02 | 0.006 |<0.005| 0.021 | 0.023 -
1.0’ 70 5.1 [~
CLAY - HIGH PLASTICITY, STIFF,
MOIST, BLACK TO VERY DARK BROWN. [~
GRAVELLY AND SANDY. CALCAREQOUS. 200 1<0.02 | 0.044 | 0,300 | 0.180 ! 0.130 =
7 ] CHEMICAL ODOR. FILL. NAIL FOUND. g l -
T S , { =
4. .. qf 5.1 T0 8.0 o -
6——] -"e."ul SAND - MOSTLY FINE WITH A THIN < E_.
TI.7..7.) ZONE OF FINE MEDIUM GRAIN NEAR = -
. ... TOP, WET, GRAY TO LIGHT BROWN 10 -
~—.".."J OLIVE wiTH SOME BLACK. GRAVEL —
—f.7..-.] ZONE AT 8.0". CHEMICAL ODOR. -
8—— ™ 8.0 —
- n
10— —
3 »
. -
- -
12— —
- -
3 -
14: —
- -
— -
— -
— b
N -
16-—--__11 —
3 [
— —
3 [
- -
18— —
u -
— —
.., -
3 -
20 -
SWL 350 ]PROJEC‘I —[HOLE NO.
SEP 80 MONITOR WELL ® BSS ST16-2
:/ed/drawing/carswell/bss/bsslogs Mav. 13, 1994 08:05:32
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Hole No. ST16-3

DRILLING LOG JD S OUTHWESTERN

INSTALLATION
FORT WORTH

SHEET |
oF 1 SHEETS

1

. PROJECT
CARSWELL AF.B.

0. SZE AN TYPE OF 88" AUGER/6' SPLIT BARREL

2. LOCATION {Crordiagies or Siaton)
BASE_SERVICE STATION, BLDG 1518

MSL

1. DATUM FOR ELEVATION SHOWN (T8N o SV

12. MANUFACTURER'S DESIGNATION OF DRLL

> B DY NITCO
U.S.CE. . 1. TOTAL NO. OF OVER- TrsTuReED K
4. HOLE NO. (As shaen o drowing e BURDEN SAWPLES TAKEN 2 L N/A
oy Spitindy .ST16-3
T o - . TOTAL NUNBER CORE BOXES N/A
BREWER 5. ELEVATION GROUND WATER 551.04 © 2r4 HRS
6. DRECTION OF HOLE 'STARTED COMPLETED
(X veRICA. [1] WCLRED DG, From vERS, [0 e o ,10EC 92 L1 0EC 82
T7. ELEVATION TOP OF HLE  585.33
J. THOGESS OF QVERBURDEN - B, TOTAL CORE RECOVERY FOR BORNG  N/A x
8. DEPTH DRALED NTO ROCK - P e ———
S. TOTAL DEPTH OF HOLE 8.0' BOB MCVEY
% NOISTURE CLASSFICATION OF MATERALS Zeor | e rEMMS o
CNTENT | (EPI | L0 (Descriptior) T '%’ﬂf&é’é’?’f ooty
- L
0.6’ 70 0.2’ 1. NOTES t
ASPHALT. ALL SAMPLES COLLECTED AS =
PER DRILL INSTRUCTIONS. —
, 0.2' 101.2° HOLE GROUTED UP AFTER WATER |
2 GRAVEL - BASE. COARSE TO FINE, SAMPLES COLLECTED ON 2 -
I MOIST TO VERY MQIST. CHEMICAL DECEMBER, 1992. -
9] 0DOR. LIGHT GRAY. VERY CLAYEY. BU6-3-1| water AT 4.29" On 2 F
/ SANDY, CALCAREOUS. DECEMBER, 1932. H—
-
1.2’ 10 4.7 2. SOIL SAMPLES -
v 4 CLAY ~ FILL-?, HIGH PLASTICITY, 1. 2.¢° 70 3.0' -
20EC 92 " MEDIUM STIFF, MOIST. CHEMICAL B116-3-24 2. 4.0’ 10 4.7’ -
7]+ *-\0OOR. SANDY/GRAVELLY. BLACK TO =
Ve sz - - o ERY AR arown. CaLCaRECRs. .
6— - -."] 4.7° T0 8.0 -
] _SAND - FINE. VERY MOIST TO WET. o
T DARK BROWN TO LIGHT GRAY TO o
—¥.".."} STRONG BROWN. SOME CHEMICAL ODOR —
=+.-..-| STRONG AT TOP AND SEEMS TO -
8 -+ © * | DECREASE WITH DEPTH. CEMENTATION -
- AT 7.8° 10 8.0°. u
: ]D B-O' :
- -
03 2
12— —
7 o
- —
7 =
. n
14‘j —
] u
= -
16— [
3. =
= -
. -
= 3
] [
20 _]J o
ENG FORMIB36 PREVIOUS EDMIONS ARE OBSOLETE. PROJECT 1"""‘ NG.
wR N

MONITOR WELL @ B8SS

ST16-3

2264193



1

Hole No. ST16-3
Lo
BONNG LOG IDIVISION INSTALL ATION SHEET 1 ‘126110
SOQUTHWESTERN FT WORTH DISTRICT oF 1 SEETS
1 PROJCT 0. SZE O TYPE OF 88" AUGER/6" SPLIT BARREL
CARSWELL AFB 1. DATUM FOR ELEVATION SHOWNGW or WSU
2. LOCATION (Coordinoles or Skatton) MSL
BASE SERVICE STATION, BLDG 1518 2. MANUFACTURER'S DESIGNATION OF DRILL
DRLLING AGENCY NITCO
CORPS OF ENGINEERS 13. TOTAL NO.OF OVER-  DISTURBED "UNDISTURBED
4. HOLE NO. (s siown a0 arowivg e o " BURDEN SAMPLES TAEN 2 N N/A
. ST6-3 M. TOTAL NUMBER CORE BOXES N/A
5. NAME OF DRILLER
BREWER 1. ELEVATION GROUND WATER 561.04' @ 24 HRS
6. DRECTION OF MOLE 151‘&1‘@ COMPLE TED
O vernca. [ weLned DEG. FROM VERT. 1. oATE noe ,1DEC 82 L 10EC 92
17. ELEVATION TOP OF WOLE 565.33
7. THOMESS OF OVERBURDEN - 8. TOTAL CORE RECOVERY FOR BORMG  N/A ]
8. DEPTH DRLLED WNTO ROCK - . SOWITURE OF FPECTOR
9. TOTA. DEPTH OF HOLE 8.0° BOB McVEY
CLASSFICATION OF MATERIALS SAMPLE=| TPH T%p Tcﬂu: T(E‘LP ro{p rgx_p
< PP L PP oy s ) Py
j T [
F.’I T
2 —
0.2’ 101.2° & -
2 GRAVEL - BASE. COARSE TO FINE. ( —
MDIST TO VERY MQIST. CHEMICAL ) -
ODOR. LIGHT GRAY. VERY CLAYEY, 7 1<0.02 | 0.008 | 0.041 | 0.023 | 0086 [
R SANDY. CALCAREQUS.
1.2° 10 4.7’ -
CLAY - FILL-2. HIGH PLASTICITY, | & a
MEDIUM STIFF. MOIST. CHEMICAL {| 216 [<0.02 | 0.0¢ | 0.140 | 0.090 | 0.350 |
~--_T\ODOR. SANOY/GRAVELLY. BLACK TO 3 -
1 DEC 92:_‘."_' VERY DARK BROWN. CALCAREOUS. z -
P R _\'2 =
6—-"-."] 4.7’ _108.0' 73 -
T.°..°1 SAND - FINE. VERY MOIST 7O ¥ET, -
=T.°..".] DARK BROWN TO LIGHT GRAY T0O -
—1.".."] STRONG BROWN. SOME CHEMICAL ODOR —
=1.7..7.] STRONG AT TOP AND SEENS T0 -
8 ~4 * = | DECREASE WITH DEPTH, CEMENTATION =
3 AT 7.8° T0 8.0°. [ -
- ™ 8.0 -
= il
. »
10—] —
- =
- =
- -
12— ——
5 —
14~ —
3 :
- -
16— —
_i -
18— —
3 -
—_ —
7 [
20 3 F
SWL 350 Imoa:m jnoa.s NO.
SEP 80 MONITOR WELL @ BSS ST16-3



Signed Laboratory Reports
for

Soil Samples from Soil Borings
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SOUTHWESTERN DIVISION LABORATORY, CORPS OF ENGINEERS
4815 Cass Street
Dallas, Texas 75235

SUBMITTAL OF SWDED-GL REPORT 15728-1
5%‘

PROJECT: CARSWELL AFB - FTW Contract No.

Feature: BASE SERVICE STATION

TEST REQUEST NO.: E87930087 From: CHIEF, GEOTECHNICAL
Dated: 09 DECEMBER 1992 BRANCH
Received: 14 DECEMBER 1992

= ——"-"°0p1[- - - oo o ———— 80 0]—T"—-—"—"=1HA

MATERIAL: Six Soil Samples, Four Water Samples, One Quality
Assurance Sample, One Quality Control Sample,
and One Travel Blank

Travel Blank
Rinsate Blank
ST16-1 (WATER)
ST16-2 (WATER)
ST16-3 (WATER)
ST1i6-1-1 2’-37
ST1l6-1-1-QC 2’-37
STi6-~1-2 3.57-4’'
STl16-2-1 27’-3/
ST16-~2-2 4’-5"/
ST16-3-1 2’-3’
ST16~3-2 4’-4.7'

Date Received: 3 December 1992

Remarks:

Report sent to: Copy furnished:

FORT WORTH DISTRICT

Date: Name and title: Signature
: WILLIAM R. TANNER
JAN 12 1993 Director Yorivtlt

SWD Laboratory

oY)



LN\

& S

2 9%\ NDRC LABORATORIES, INC.

A member of inchcape Environmental 2 2 6 1 i 3
1089 East Collins Bivd., Richardson, Texas 75081 * (214) 238-5591 » FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON

DATE RECEIVED : 3-DEC-1992 REPORT NUMBER : D92-13813-1
REPORT DATE : 17-DEC-1992

SAMPLE SUBMITTED BY : US Army Corps of Engineers
ADDRESS : 4815 Cass St.
: Dallas, TX 75235-8011
ATTENTION : Ms. Janice Stewart

SAMPLE MATRIX

Liquid

ID MARKS : Travel Blank 2-4250
: Base Service Station
PROJECT : Carswell AFB (4250-4262)
DATE SAMPLED : 1-DEC-1992
ANALYSIS METHOD : EPA 8020
ANALYZED BY : RJD

ANALYZED ON 15-DEC-1992
DILUTION FACTOR : 1

BTEX ANALYSIS

TEST REQUESTED DETECTION LIMIT RESULTS

Benzene 1.0 ung/L < 1.0 rg/L

Toluene 1.0 wa/L < 1.0 wg/L

Ethyl benzene 1.0 ug/L < 1.0 “g/L

Xylenes 1.0 pg/L < 1 0 pg/L

BTEX (total) < 1.0 ng/L #

QUALITY CONTROL DATA

SURROGATE COMPOUND SPIKE LEVEL SPIKE RECOVERED

Bromof luorobenzene(SS) 50.0 ug/L 107 %

# Based upon Good Laboratory Practice, the result is rounded to the appropriate number of significant figures.

NDRC Laboratories, Inc. Q:LM“%/ A? /Qh%bf% v/ A

David R. Godwin, Ph.D.
Chief Executive Officer



NDRC LABORATORIES, INC

4‘ 4
A member of inchcape Environmental

1089 East Collins Blvd., Richardson, Texas 75081 ¢ (214) 238-5591 » FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON

DATE RECEIVED : 3-DEC-1992 REPORT NUMBER
REPORT DATE

D92-13813-2
17-DEC-1992

*r s

SAMPLE SUBMITTED BY : US Army Corps of Engineers
ADDRESS : 4815 Cass St.
: Dallas, TX 75235-8011
ATTENTION : Ms. Janice Stewart

SAMPLE MATRIX : Liquid
ID MARKS : Rinsate Blank 2-4251
: Base Service Station
PROJECT : Carswell AFB (4250-4262)
DATE SAMPLED : 1-DEC-1992
ANALYSIS METHOD : EPA 8020
ANALYZED BY : RJD
ANALYZED ON : 10-DEC-1992
DILUTION FACTOR : 1

BTEX ANALYSIS

TEST REQUESTED DETECTION LIMIT RESULTS

Benzene 1.0 ro/L < 1.0 pa/L

Toluene 1.0 kg/L < 1.0 rg/L

Ethyl benzene 1.0 rg/L < 1.0 ra/L

Xylenes 1.0 pg/L < 1.0 ag/L

BTEX (total) ’ < 1.0 pg/L #

QUALITY CONTROL DATA

SURROGATE COMPOUND SPIKE LEVEL SPIKE RECOVERED

Bromofluorobenzene(SS) 50.0 rg/L 98.0 %

# Based upon Good Laboratory Practice, the result is rounded to the appropriate number of significant figures.

NDRC Laboratories, Inc. OW / //“Ovéw«-. vV Z

David R. Godwin, Ph.D.
Chief Executive Officer



U.S. ARMY CORPS OF ENGINEERS
Southwestern Division Laboratory

Report Date: 4 January
District:

Project:

Date Sampled:

Location:

Field Number:
Date received:

4815 Cass Street

Dallas, Texas 75235

214/905-9130
93

Fort Worth

Carswell AFB

1 December 1992

Base Service Station
STi6-1-1 2/-~-37

2 December 1992

<6115

SWD Number: 2-4252
Sample Matrix: Soil
Analyst: JRA, FR

Detection Date
Parameter Limit Results Units Analyzed Method
TCLP:
Lead 0.02 < 0.02 mg/1 12/21/92 6010

Duplicate < 0.02

RPD



U.S. ARMY CORPS OF ENGINEERS

Southwestern Division Laboratory

Report Date:

District:
Project:

Date Sampled:
Location:
Field Number:
Date received:
SWD Number:
Sample Matrix:
Analyst:

Dallas,

4815 Cass Street
Texas 75235
214/905-9130

23 December 1992

Fort Worth

Carswell AFB

1 December 1992

Base Service Station
STl6-1 1-2’to 3’

2 December 1992
2=-4252

Soil

CP

<Z611iG

Detection

Parameter Limit

Results

Date

Units Analyzed

Dilution

Factor Method

TRPH

20 42

ng/kg 12/09/92

1 418.1



NDRC LABORATORIES, INC.

A member of Inchcape Environmental 2 2 8 1 i '?

1089 East Collins Blvd., Richardson, Texas 75081 * (214) 238-5591 ¢ FAX (214) 238-5582

BEAUMONT DALLAS HOUSTON

DATE RECEIVED : 3-DEC-1992 REPORT NUMBER : D92-13813-3
REPORT DATE : 17-DEC-1992

SAMPLE SUBMITTED BY : US Army Corps of Engineers
ADDRESS : 4815 Cass St.
: Dallas, TX 75235-8011
ATTENTION : Ms. Janice Stewart

SAMPLE MATRIX : Soil
ID MARKS : STi6-1-1 2'-3' 2-4252
: Base Service Station
PROJECT : Carswell AFB (4250-4262)
DATE SAMPLED : 1-DEC-1992
PREPARATION METHOD : EPA 1311
PREPARED BY : TLR
PREPARED ON : 7-DEC-1992
ANALYSIS METHOD : EPA 1311/8020
ANALYZED BY : RJD

ANALYZED ON : 10-DEC-1992

DILUTION FACTOR : 1
TCLP VOLATILES
TEST REQUESTED DETECTION LIMIT RESULTS
Benzene 0.005 mo/L 0.010 mg/L
Ethylbenzene 0.005 mg/L 0.036 mg/L
Toluene : 0.005 mg/L 0.024 mg/L
Xylenes 0.005 mg/L 0.0846 mg/L
QUALITY CONTROL DATA
SURROGATE COMPOUND SPIKE LEVEL SPIKE RECOVERED
Bromof Luorobenzene 50.0 rg/lL 104 %

OM/,/LW//_

NDRC Laboratories, Inc.

David R. Godwin, Ph.D.
Chief Executive Officer



U.S. ARMY CORPS OF ENGINEERS
Southwestern Division Laboratory

Report Date: 4 January
District:

Project:

Date Sampled:
Location:

Field Number:
Date received:

4815 Cass Street

Dallas, Texas 75235

214/905-9130
93

Fort Worth

Carswell AFB

1 December 1992

Base Service Station
ST16-1-1/QC 2/-37

2 December 1992

2261318

SWD Number: 2-4253
Sample Matrix: Soil
Analyst: JRA, FR
Detection Date
Parameter Limit Results Units Analyzed Method
TCLP:
Lead 0.02 < 0.02 mg/1 12/21/92 6010



<2611
U.S. ARMY CORPS OF ENGINEERS
Southwestern Division Laboratory
4815 Cass Street
Dallas, Texas 75235

Report Date:

District:
Project:

Date Sampled:
Location:
Field Number:
Date received:

214/905-9130

23 December 1992

Fort Worth

Carswell AFB

1 December 1992

Base Service Station
STl6~1 QC 1-2’to 3/
2 December 1992

SWD Number: 2-4253
Sample Matrix: Soil
Analyst: CP
Detection Date Dilution
Parameter Limit Results Units Analyzed Factor Method
TRPH 20 81 ng/kg 12/09/92 1 418.1



NDRC LABORATORIES, INC.

A member of inchcape Environmentai z 2 6 1 Z 0

1089 East Collins Blvd., Richardson, Texas 75081 ¢ (214) 238-5591 * FAX (214) 238-5502

BEAUMONT DALLAS HOUSTON

DATE RECEIVED : 3-DEC-1992 REPORT NUMBER : D92-13813-4
REPORT DATE : 17-DEC-1992

SAMPLE SUBMITTED BY : US Army Corps of Engineers
ADDRESS : 4815 Cass St.
: Dallas, TX 75235-8011
ATTENTION : Ms. Janice Stewart

SAMPLE MATRIX : Soil
ID MARKS : ST16-1-1-QC 2'-3' 2-4253
: Base Service Station
PROJECT : Carswell AFB (4250-4262)
DATE SAMPLED : 1-DEC-1992

PREPARATION METHOD ; EPA 1311
PREPARED BY : TLR
PREPARED ON : 7-DEC-1892

ANALYSIS METHOD : EPA 1311/8020
ANALYZED BY : RJD
ANALYZED ON : 10-DEC-1992
DILUTION FACTOR : 1

TCLP VOLATILES

TEST REQUESTED DETECTION LIMIT RESULTS

Benzene 0.005 mg/L 0.022 mg/L
Ethylbenzene 0.005 mg/L 0.041 ma/L
Toluene 0.005 mg/L 0.075 mg/L
Xylenes 0.005 mg/L 0.130 mg/L

QUALITY CONTROL DATA

SURROGATE COMPOUND SPIKE LEVEL SPIKE RECOVERED

Bromof luorobenzene 50.0 pa/L 101 %

Qw/, fodue v 2

NDRC Laboratories, Inc.

David R. Godwin, Ph.D.
Chief Executive Officer



U.S. ARMY CORPS OF ENGINEERS
Southwestern Division Laboratory

4815 Cass Street

Dallas, Texas 75235

214/905-9130

Report Date: 4 January 93
District: Fort Worth
Project: Carswell AFB
Date Sampled: 1 December 1992
Location: Base Service Station
Field Number: ST16-1-2 3.5’-4'
Date received: 2 December 1992
SWD Number: 2-4254
Sample Matrix: Soil
Analyst: JRA, FR
Detection Date
Parameter Limit Results Units Analyzed Method
TCLP:
Lead 0.02 < 0.02 ng/1 12/21/92 6010



U.S. ARMY CORPS OF ENGINEERS

Southwestern Division Laboratory

Report Date:

District:
Project:

Date Sampled:
Location:
Field Number:
Date received:

4815 Cass Street

Dallas, Texas 75235

214/905-9130

23 December 1992

Fort Worth

Carswell AFB

1 December 1992

Base Service Station
STl6-1 2-3.5’ to 4’
2 December 1992

<<B122

SWD Number: 2-4254
Sample Matrix: Soil
Analyst: CP
Detection Date Dilution
Parameter  Limit Results Units Analyzed Factor Method
TRPH 20 45 mg/kg 12/09/92 1 418.1



NDRC LABORATORIES, INC.

A member of inchcape Environmental 2 2 6 12 3
1089 East Collins Bivd., Richardson, Texas 75081 ¢ (214) 238-5591 ¢ FAX (214) 238-5592
BEAUMONT DALLAS HOUSTON
DATE RECEIVED 3-DEC-1992 REPORT NUMBER : D92-13813-5
REPORT DATE 17-DEC-1992
SAMPLE SUBMITTED BY : US Army Corps of Engineers
ADDRESS : 4815 Cass St.
: Dallas, TX 75235-8011
ATTENTION : Ms. Janice Stewart
SAMPLE MATRIX : Soil
ID MARKS : STi6-1-2 3.5'-4' 2-4254
: Base Service Station
PROJECT : Carswell AFB (4250-4262)
DATE SAMPLED : 1-DEC-1992
PREPARATION METHOD : EPA 1311
PREPARED BY : TLR
PREPARED ON : 7-DEC-1992
ANALYSIS METHOD : EPA 1311/8020
ANALYZED BY : RJD
ANALYZED ON : 10-DEC-1992
DILUTION FACTOR : 1
TCLP VOLATILES
TEST REQUESTED DETECTION LIMIT RESULTS
Benzene 0.005 mg/L 0.012 mg/L
Ethylbenzene 0.005 mg/L 0.007 mg/L
Toluene 0.005 mg/L 0.041 mg/L
Xylenes 0.005 mg/L 0.032 mg/L
QUALITY CONTROL DATA
SURROGATE COMPOUND SPIKE LEVEL SPIKE RECOVERED
Bromof luorobenzene 50.0 ug/L 102 %

NDRC Laboratories,

Inc.

Oczw L fodus v 2

David R. Godwin, Ph.D.
Chief Executive Officer



U.S. ARMY CORPS OF ENGINEERS
Southwestern Division Laboratory

4815 Cass Street

Dallas, Texas 75235

214/905-9130

<<6124

Report Date: 4 January 93
District: Fort Worth
Project: Carswell AFB
Date Sampled: 1 December 1992
Location: Base Service Station
Field Number: ST16-2-1 2/-3/
Date received: 2 December 1992
SWD Number: 2-4255
Sample Matrix: Soil
Analyst: JRA, FR
Detection Date
Parameter Limit Results Units Analyzed Method
TCLP:
Lead 0.02 < 0.02 mg/1 12/21/92 6010



U.S. ARMY CORPS OF ENGINEERS

Southwestern Division Laboratory

Report Date:

District:
Project:

Date Sampled:
Location:
Field Number:
Date received:

Dallas,

4815 Cass Street
Texas 75235
214/905-9130

23 December 1992

Fort Worth

Carswell AFB

1 December 1992

Base Service Station
ST16-2 1-2'to 37/

2 December 1992

SWD Number: 2-4255
Sample Matrix: Soil
Analyst: CP
Detection Date Dilution
Parameter Limit Results Units Analyzed Factor Method
TRPH 20 39 mg/kg 12/09/92 1 418.1
Duplicate 37

RPD 5%



DATE RECEIVED :

SAMPLE SUBMITTED BY :

ADDRESS

ATTENTION :

SAMPLE MATRIX :

ID MARKS

PROJECT :

DATE SAMPLED

PREPARATION METHOD :
PREPARED BY :
PREPARED ON :

ANALYSIS METHOD :
ANALYZED BY :
ANALYZED ON :

DILUTION FACTOR :

BEAUMONT

3-DEC-1992

NDRC LABORATORIES, INC

A member of Inchcape Environmental

1089 East Collins Bivd., Richardson, Texas 75081 * (214) 238-5591 * FAX (214) 238-5592

DALLAS HOUSTON

REPORT NUMBER : D92-13813-6
REPORT DATE : 17-DEC-1992

US Army Corps of Engineers
4815 Cass St.

Dallas, TX 75235-8011

Ms. Janice Stewart

Soil

ST16-2-1 2'-3' 2-4255
Base Service Station
Carswell AFB (4250-4262)
1-DEC-1992

EPA 1311

TLR

7-DEC-1992

EPA 1311/8020

RJD

10-DEC-1992

1

TCLP VOLATILES

TEST REQUESTE? DETECTION LIMIT RESULTS

Benzene 0.005 mg/L 0.006 mg/L
Ethylbenzene 0.005 mg/L 0.021 mg/L
Toluene 0.005 mg/L < 0.005 mg/L
Xylenes 0.005 mg/L 0.023 mg/L

QUALITY CONTROL DATA

SURROGATE COMPOUND

SPIKE LEVEL SPIKE RECOVERED

Bromof luorobenzene

50.0 rg/L 104 %

NDRC Laboratories,

Qam(//.%wéwa/i

Inc.

\

O

David R. Godwin, Ph.D.
Chief Executive Officer



METALS (TCLP)
EPA METHOD 6010

EUREKA LABORATORIES, INC.
6790 Florin-Perkins Road
Sacramento, CA 95828
(916) 381-~7953

Order No.: 92-12-042

Hazardous Waste Testing

Certification: 1165

AL 3 WA

CLIENT: U.S. ARMY CORPS OF ENGINEERS
SWD LABORATORY
PROJECT: CARSWELL AFB ~
BASE SERVICE STATION
CONTRACT #: DACW63-91-D-0033
FIELD ID: ST16-2~1-QA
SWD NO.: 2-4256

ELI SAMPLE ID: 9212042~01A

DATE SAMPLED:

DATE RECEIVED:

DATE EXTRACTED:

DATE ANALYZED:
EXTRACTION/PREPARATION
PROCEDURE:

INSTRUMENT ID:
MATRIX:

% MOISTURE:
REPORT WT.:
SAMPLE VOL. /WT.:
DILUTION FACTOR:

12/01/92
12/04/92
12/04/92
12/08/92

EPA METHOD
1311/3005 Mod.
JA S000
TCLP-~-EXTRACT
NA

NA

10 ml

RESULT
METALS Img/L (ppm))
Lead <0.5

Ralph Burpee
Chemist

D/L

fmg/L (ppm)]

0.5

January 4,

1993

Date



<X<6128

TOTAL RECOVERABLE PETROLEUM HYDROCARBONS
EPA METHOD 418.1

EUREKA LABORATORIES, INC. Order No.: 92-12-042
6790 Florin-Perkins Road Hazardous Waste Testing
Sacramento, CA 95828 Certification: 1165

(916) 381-7953

CLIENT: U.S. ARMY CORPS OF ENGINEERS DATE SAMPLED: 12/01/92
SWD LABORATORY DATE RECEIVED: 12/04/92
PROJECT: CARSWELL AFB - DATE EXTRACTED: 12/10/92
BASE SERVICE STATION DATE ANALYZED: 12/11/92
CONTRACT #: DACW63-91-D-0033 EXTRACTION/PREPARATION
FIELD ID: ST16-2-1-QA PROCEDURE: EPA METHOD 9071
SWD NO.: 2-4256 INSTRUMENT ID: FTIR
MATRIX: SOLID
% MOISTURE: NA
REPORT WT.: WET
SAMPLE VOL. /WT.: 10 g
ELI SAMPLE ID: 9212042-01A DILUTION FACTOR: 1
CONCENTRATION DETECTION LIMIT
{mg/Kg (ppm) ] Img/Kg (ppm)]
<20 20
Ren Zheng December 17, 1992

Chemist Date



<<6129
PURGEABLE AROMATICS
EPA METHOD 8020

EUREKA LABORATORIES, INC. Order No.: 92~-12-042
6790 Florin-Perkins Road Hazardous Waste Testing
Sacramento, CA 95828 Certification: 1165

{(916) 381-7953

CLIENT: U.S. ARMY CORPS OF ENGINEERS DATE SAMPLED: 12/01/92
SWD LABORATORY DATE RECEIVED: 12/04/92
PROJECT: CARSWELL AFB - DATE EXTRACTED: 12/07/92
BASE SERVICE STATION DATE ANALYZED: 12/11/92
CONTRACT #: DACW63~91-D-0033 EXTRACTION/PREPARATION
FIELD ID: ST16-2-1-QA PROCEDURE: EPA METHOD
SWD NO.: 2-4256 1311/5030
INSTRUMENT ID: vVG~4
MATRIX: TCLP-EXTRACT
$ MOISTURE: NA
REPORT WT.: NA
SAMPLE VOL. /WT.: 5 ml
ELI SAMPLE ID: 9212042-01A DILUTION FACTOR: 1
| v '
coMpP : : CONC. : D/L
NO. E COMPOUND L ug/L (ppb) i ug/L (ppb)
Vi E Benzene i 1.0 i 0.5
v2 i Chlorobenzene | <0.5 E 0.5
V3 | 1,2-Dichlorobenzene ! <0.5 i 0.5
V4 E 1,3-Dichlorobenzene E <0.5 E 0.5
Vs ! 1,4-Dichlorobenzene ! <0.5 ! 0.5
Vé | Ethyl benzene V7.2 { 0.5
v7 E Toluene i 1.2 i 0.5
V8 | Xylenes (Dimethyl benzenes) E 7.7 i 0.5
RECOVERY
Surrogate: Fluoro-benzene ' 75%

Note: All positively identified compounds were second column or second detector
confirmed.

Buey-Chen Chow December 17, 1992
Chemist Date




U.S. ARMY CORPS OF ENGINEERS
Southwestern Division Laboratory

4815 Cass Street

Dallas, Texas 75235

214/905-9130

>

$130

Report Date: 4 January 93
District: Fort Worth
Project: Carswell AFB
Date Sampled: 1 December 1992
Location: Base Service Station
Field Number: ST16-2-2 4’-5'
Date received: 2 December 1992
SWD Number: 2-4257
Sample Matrix: Soil
Analyst: JRA, FR
Detection Date
Parameter Limit Results Units Analyzed Method
TCLP:
Lead 0.02 < 0.02 mg/1 12/21/92 6010



U.S. ARMY CORPS OF ENGINEERS

Southwestern Division Laboratory

Report Date:

District:
Project:

Date Sampled:
Location:
Field Number:
Date received:

Dallas,

4815 Cass Street
Texas 75235
214/905-9130

23 December 1992

Fort Worth

Carswell AFB

1 December 1992

Base Service Station
ST16-2 2-4'to 5!

2 December 1992

<Z6131

SWD Number: 2-4257
Sample Matrix: Soil
Analyst: CP
Detection Date Dilution
Parameter Limit Results Units Analyzed Factor Method
TRPH 20 200 mg/kg 12/09/92 1 418.1



DATE RECEIVED

SAMPLE SUBMITTED BY
ADDRESS

ATTENTION

SAMPLE MATRIX
ID MARKS

PROJECT

DATE SAMPLED
PREPARATION METHOD
PREPARED BY
PREPARED ON
ANALYSIS METHOD
ANALYZED BY
ANALYZED ON
DILUTION FACTOR

BEAUMONT

3-DEC-1992

e se v

A member of Inchcape Environmentat

DALLAS

REPORT NUMBER
REPORT DATE

US Army Corps of Engineers
4815 Cass St.

Dallas, TX 75235-8011

Ms. Janice Stewart

Soil

ST16-2-2 4'-5' 2-4257
Base Service Station
Carswell AFB (4250-4262)
1-DEC-1892

EPA 1311

TLR
7-DEC-1992
EPA 1311/8020
RJID
10-DEC-19892

1

DS2-

NDRC LABORATORIES, INC.

<Z6132

1089 East Colilins Blvd., Richardson, Texas 75081 ¢ (214) 238-5591  FAX (214) 238-5592

HOUSTON

13813-7

17-DEC-1892

TCLP VOLATILES

TEST REQUESTED DETECTION LIMIT RESULTS
Benzene 0.005 mg/L 0.0446 mg/L
Ethylbenzene 0.005 mg/L 0.180 mg/L
Toluene 0.005 mg/L 0.100 mg/L
Xylenes 0.005 mg/L 0.130 mg/L
QUALITY CONTROL DATA
SURROGATE COMPOUND SPIKE LEVEL SPIKE RECOVERED
Bromofluorobenzene 50.0 ng/t 96.0 %
NDRC Laboratories, Inc. ' /L

David R. Godwin, Ph.D.
Chief Executive Officer



U.S. ARMY CORPS OF ENGINEERS
Southwestern Division Laboratory

4815 Cass Street

Dallas, Texas 75235

214/905-9130

<5133

Report Date: 4 January 93
District: Fort Worth
Project: Carswell AFB
Date Sampled: 1 December 1992
Location: Base Service Station
Field Number: ST16-3~-1 27/-3’
Date received: 2 December 1992
SWD Number: 2-4258
Sample Matrix: Soil
Analyst: JRA, FR
Detection Date
Parameter Limit Results Units Analyzed Method
TCLP:
Lead 0.02 < 0.02 mg/1 12/21/92 6010



<Z6134

U.S. ARMY CORPS OF ENGINEERS
Southwestern Division Laboratory

Report Date:

District::

Project:

Date Sampled:
Location:
Field Number:
Date received:

Dallas,

4815 Cass Street
Texas 75235
214/905-9130

23 December 1992

Fort Worth

Carswell AFB

1 December 1992

Base Service Station
ST16-3 1-4/2’to 3’

2 December 1992

SWD Number: 2-4258
Sample Matrix: Soil
Analyst: CP
Detection Date Dilution
Parameter Limit Results Units Analyzed Factor Method
TRPH 20 79 mg/kg 12/09/92 1 418.1



NDRC LABORATORIES, Iygiar

1089 East Coliins Bivd., Richardson, Texas 75081 » (214) 238-5591 * FAX (214) 238-5592

A member of Inchcape Environmental

BEAUMONT DALLAS HOUSTON

DATE RECEIVED

SAMPLE SUBMITTED BY

3-DEC-1992

Y]

REPORT NUMRBER
REPORT DATE

US Army Corps of Engineers

ADDRESS 4815 Cass St.
: Dallas, TX 75235-8011
ATTENTION : Ms. Janice Stewart

D92-13813-8
17-DEC-1992

SAMPLE MATRIX : Soil
ID MARKS : STi16-3-1 2'-3' 2-4258
: Base Service Station
PROJECT : Carswell AFB (4250-4262)
DATE SAMPLED : 1-DEC-1992
PREPARATION METHOD : EPA 1311
PREPARED BY : TLR
PREPARED ON : 7-DEC-1992
ANALYSIS METHOD : EPA 1311/8020
ANALYZED BY : RJD
ANALYZED ON : 10-DEC-1992
DILUTION FACTOR : 1

TCLP VOLATILES
TEST REQUESTED DETECTION LIMIT RESULTS
Benzene 0.005 mg/L 0.008 mg/L
Ethylbenzene 0.005 mg/L 0.023 mg/L
Toluene 0.005 mg/L 0.041 mg/L
Xylenes 0.005 mg/L 0.086 mg/L
QUALITY CONTROL DATA
SURROGATE COMPOUND SPIKE LEVEL SPIKE RECOVERED
Bromof luorobenzene 50.0 rg/L 93.0 %

NDRC

Laboratories, Inc. QM % %Ovéu/.. wa

David R. Godwin,

Ph.D.

Chief Executive Officer




U.S. ARMY CORPS OF ENGINEERS
Southwestern Division Laboratory

Report Date: 4 January
District:
Project:
Date Sampled:
Location:
Field Number:
Date received:
SWD Number:
Sample Matrix:
Analyst:

Dallas,

4815 Cass Street
Texas 75235
214/905-9130

93

Fort Worth

Carswell AFB

1 December 1992

Base Service Station
ST16~3-2 47/-4.7'

2 December 1992
2-4259

Soil

JRA, FR

<Z6136

Detection

Parameter Limit

Date

Results Units Analyzed

Method

TCLP:
Lead

< 0.02

mg/1 12/21/92

6010



U.S. ARMY CORPS OF ENGINEERS

Southwestern Division Laboratory

Report Date:

District:
Project:

Date Sampled:
Location:
Field Number:
Date received:

4815 Cass Street

Dallas, Texas 75235

214/905-9130

23 December 1992

Fort Worth

Carswell AFB

1 December 1992

Base Service Station
ST16-3 2-4/4'to 4.7’
2 December 1992

<X6137

SWD Number: 2-4259
Sample Matrix: Soil
Analyst: CP
Detection Date Dilution
Parameter Limit Results Units Analyzed Factor Method
TRPH 20 216 mg/kg 12/09/92 1 418.1



DATE RECEIVED

SAMPLE SUBMITTED BY
ADDRESS

ATTENTION

SAMPLE MATRIX
ID MARKS

PROJECT

DATE SAMPLED
PREPARATION METHOD
PREPARED BY
PREPARED ON
ANALYSTIS METHOD
ANALYZED BY
ANALYZED ON
DILUTION FACTOR

BEAUMONT

3-DEC-1992

46 80 40 S0 66 ¢% a0 08 20 80

NDRC LABORATORIES, INC

‘! ﬂ.f

A member of inchcape Environmentai

1089 East Coliins Blvd., Richardson, Texas 75081 ¢ (214) 238-5591 ¢ FAX (214) 238-5592

DALLAS HOUSTON

REPORT NUMBER :
REPORT DATE :

D92-13813-9
17-DEC-1992

US Army Corps of Engineers
4815 Cass St.

Dallas, TX 75235-8011

Ms. Janice Stewart

Soil

ST16-3-2 4'-4.7' 2-4259
Base Service Station
Carswell AFB (4250-4262)
1-DEC-1992

EPA 1311

TLR

7-DEC-1992

EPA 1311/8020

RJD

10-DEC-~1992

1

TCLP VOLATILES

TEST REQUESTED DETECTION LIMIT RESULTS
Benzene 0.005 mg/L 0.044 mg/L
Ethylbenzene 0.005 mg/L 0.090 mg/L
Toluene 0.005 mg/L 0.140 mg/L
Xylenes 0.005 mg/L 0.550 mg/L
QUALITY CONTROL DATA
SURROGATE COMPOUND SPIKE LEVEL SPIKE RECOVERED
Bromof luorobenzene 50.0 rg/L 94.0 %
NDRC Laboratories, Inc. Q:lOU*O/ A? /%h%&u« Z

David R. Godwin, Ph.D.
Chief Executive Officer



Chain of Custody Forms
for

Soil and Water Samples
from

Soil Borings

[

€139



L 226140

COOLER RECEIPT FORM

Date Received f2-2-92 Project Cav<ocec AER

Number of Coolers 3 District  Fr 4lo2TH

Date Checked in /2-2-%2 By (sign) uMﬁL CZ : .Qlﬂ/m_o

1. Shipping bill number  4AuN DEC/veLED

2. Custody seals on cooler No

3. Custody seals intact.........icitiiirvireccnnesesess.Yes Noi—'/’q
4. Chain-of-Custody in plastic........... cteneeeneeee @ No

5. Chain-of-Custody filled out pProperly.......ceceeees Yes V

6. SWD signed Chain-of-Custody PTOPerly.........e.... @ No

7. Ice and packing _jc€ Apb iNSERTS & 2 C!_QOLGE&/&L‘G' oocer a,lo =

8. All bottles SealeB. v iieeeeeneeeeeenseoeonnnsceans No

9. Any bottles broken............ B R R Yes @

10. Labels in good condition and complete......ccoee.. @ _@N/#@

11. Labels agree with COC................. et Yes @@ -

12. Correct containers used.......cceeueevs. ceee e .. .@ No

13. Preserved properly..... C ettt eent ettt ee et f{'}s\' No

14. Sufficient sample............ Cessscassense cecsssas .Yes @

15. Bubbles absent from VOA............. Ceenee fereaaan @ No

16. ClieNt CAlle@..ueeeeeereneereeennnnneeernnnaennsssaVes Qo
Details:

17. Comments:_mMs_%E%"GQeu BY Rof BEAM _or& Cocce® DELIyELS BY

Meley (TS ome pin Mer AANE AR 10D, O

M T2 AL QALED FRrAavk &LEY To Eél/wb ouT

JWAAT THey feauy JA)AL)TEb@LSO xﬂMPLE‘ﬂWUSSlué O plE C.p.C. OIE  LABEC

‘ AL
FOR Soi1c SAMPles A 1P Rut er_on GoG,

~t

I Tk To mRAnk GrEy (I5:10 Pm ) HE WANT  Teup [ Pb | 1oLl [BTEX
T eal gl No  TDG)

IV



226141

MIPR#NS93-0053 |SWD LAB# - ¢.o5¢ CHEST# C-'\S |TEMP. 4°C

CHAIN OF CUSTODY
SOIL SAMPLES
PAGE 1 OF 1

U.S. Army Corps of Engineers
Fort Worth District, Fort Worth, TX.

Location: CARSWELL AFB pate: | Dl¢ 92 -Time: 'O?/S

Site: Base Service Station Boring No. aAJ/A
Proj. Engineer: Frank Grey Phone No. 817-334-9924
CONTAINERS
Jars Sample No.(s) & Depths « Total |[C/Seal No.
( 1T ;
cach) |[JTAAEC BLOOWK [ TF Yol viel ) |
* [] = 8-0z.Jar () = Vials~-40 ml
PARAMETERS
Parameter Test Method *
TRPH 418.1 [6]
- BTEX ¢ 8020 (12)
TCLP (lead) 1311 (6]
TCLP (benzene) 1311 [6]

CUSTODY RECORD

Relinquished by Received by Date Time

’ M b Ae M Lyee. N2 Ogeo
e SDECAY AR




- | °

l como- 7 |
MIPR#NS93-0053 |SWD LAB# - 445/ cuests (-\S jTEMP. Y C

¢

CHAIN OF CUSTODY
SOIL SAMPLES
PAGE 1 OF 1

U.S. Army Corps of Engineers
Fort Worth District, Fort Worth, TX.

Date: \ 2 G vine: O%
Site: Base Service Station Boring No:ﬁzgg }JLA

Location: CARSWELL AFB

Proj. Engineer: Frank Grey Phone No. 817-334-2024
CONTAINERS
!
Jars | Sample No.(s) & Depths | Total !C/Seal No.
e el a 1
cach) | PLOSATE (‘_\-‘\'oM’LMtaL/ T ] e |
* [] = 8-o0z.Jar () = Vials-40 ml
PARAMETERS
Parameter ‘ Test Method =
|
| TRPH . a18.1 (6]
i i T
| i / BTEX | 8020 (12)
; : - ; : : |
| CTTLE (lead) 1311 L 6]
| 3
’ | TCLP (benzene) 1311 L 16]
J
| |
l |
CUSTODY RECORD
Relinguished by Received by Date Time
M U Lol 2vects ©OF®

%gém SDEIZ 4B



<ZB8143
i ‘ ; . i
| MIPRNSS3-0053 |Swp LaB# 2.2752  |ciesté (-'S  tme. YO
it = : i
Z-A755

2. =~ HLEL

CHAIN OF 'CUSTODY
SOIL SAMPLES
PAGE 1 OF 1

U.S. Army Corps of Engineers
Fort Worth District, Fort Worth, TX.

|
|
i
!
i
i
i

Location: CARSWELL AFB

Site: Base Service Station

Date: [Z" |- 9 Time: Jav,
Boring No. gf'b - J

?roj. Engineer: Frank Grey Phone No. 817-334-28924 :
CONTAINERS

|Jars Sample No. (s) & Depths Total (C/Seal No. |

(42 o &) ) y ' ‘

() = Vials—~40 ml
~ Samples as above—
PARAMETERS

Parameter Test Msthod i *
TRPH 118.1 %[61
i BTEX } 8020 %(12) :
v TCLP (lead) | 13m 61
v TCLP (benzene) 1311 i[6] g
| |
|

CUSTODY RECORD

Relinquished by Received by

Date

200, 9) HEFoO

JMCO@? Behm
S

22 43D
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<6144

i - )\'ZJ I
| MIPRENSS3-0053 |SWD LAB4Z oz, | CHESTH

L

L-15

rame (2 C

Z 4257

CHAIN OF CUSTODY
SOIL SAMPLES
PAGE 1 OF 1

U.S. Army Corps of Engineers

Fort Worth District, Fort Worth,

TX.

*

Location: CARSWELL AFB

Site: Base Service Station

—

Date:] SZQQC?Z.Time: Da»co;c>i
Boring No. S ({ - 22—

Proj. Engineer: Frank Grey Phone No. 817-334-95924 ;
CONTAINERS
Jars Sample No.(s) & Depths Total iC/Seal No. |
T ¥ o=\ 17— A v 7- ~\ i
l% = 2 1373 2 4Oml( BTax), |- LIt s , -3\ (T2 H)
5 4 I - 7 - /L t
ﬁj:; 6§AW' ,
* = 8-0z.Jar () = Vials-40 ml & ! }
£-4287 g"‘ U(kg 8o a\OGM‘ EMETERS
Parameter Test Method * {
TRPH 418.1 L [6] !
BTEX £020 | (12) |
{ i
i H i
TCLP (lead) 1311 }[6] }
|
i | TCLP (benzene) 1311 6] 1
! |
|
| ;~
i !
| |
CUSTODY RECORD
Relinquished by Received by Date Time

0§20

bk

| (V\tuu% Behmn 2Dee b2

28?2 14206




I

f\)

2-4258 <261

- AT

! - ] .
| MIPR4NS93-0053 |SWD LAB# \fes ECHEST# ('S TEMP. Y4 c

CHAIN OF CUSTODY
SOIL SaMPLES
PAGE 1 OF 1

U.S. Army Corps of Engineers
Fort Worth District, Fort Worth, TX.

Location: CARSWELL AFB pate: \ Dec- {2 rime: Janievs
| Site: Base Service Station Boring No. C Tl b— 3
E Proj. Engineer: Frank Grey Phone No. 817-334-92524 i
CONTAINERS
| )
Jars | Sample No. (s) & Depths Total !C/Seal No. |
- ,()'_' I‘ - I - L‘—i - —~\ :
bse |- 2 (7.4 pnl TEX LI -2 Ut TRFP) -
B 7 < T T M | Tanik R
* [] = 8-0z.Jar () = Vials-40 ml
PARAMETERS
Parameter Test Method *
TRPH £418.1 [6]
| ! |
BTEX | 8020 (12)
T i 'x
| ' TCLP (lead) : 1311 (6]
TCLP (benzene) i311 [6]
|
K
! !
1 j
CUSTODY RECORD
Relinquished by Received by Date Time

Mf/(/b? [L&L& 20¢e ) 0 g870

?B%ém 2D A0

|
|
|
|
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| MIPR# NS93-0053|swp 1aBt 7.4n.: (cumstdé (C-92 mme. ¢'C

NS

CHAIN OF CUSTODY
GROUNDWATER SAMPLE
U.S. Army Corps of Engineers
Fort Worth District, Fort Worth, TX.
Location: CARSWELL AFB Date:2-12-92 Time: | 30

Site: BASE SERVICE STATION Well No.S Tl
Proj. Engineer: Frank Grey Phone No. 817-334-5%24
CONTAINERS

0 [}

rad
Glass Plastic vial TaraMe . Custody Sealf %;

| g
P — 2. —— R7EX
L ] — %
| = ! ~  1otelosd KD Yo BHLZ —
PARAMETERS
T
Parameter Test Method i *
BTEX 8020 {6}
TRPH 418.1 i (3)
Total Lezad Filter immedi- 6010A } <3>
| ately & add HNO3 to pH < 2 |
{ . ?
i | zotal Dissolved Solids 160.1 3]
|

|
|
|

*Containers: [] = Plastic-500 ml {} = Vials () = Amber
< >= Plastic-1 liter
CUSTODY RECORD

Relinquished by Received by Date Time

‘M‘f swlil 2-72-92
&jM;%Q/)Jka )2-2-F2 /325
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MIPR# NS93—0053§SWD LAB$ Z.42¢) | CHEST# | TEMP .

CHAIN OF CUSTODY
GROUNDWATER SAMPLE

U.S. Army Corps of Engineers
Fort Worth District, Fort Worth, TX.

Location: CARSWELL AFB Date: Time:
| Site: BASE SERVICE STATION Well No. < [ /4 -2
|
i Proj. Engineer: Frank Grey Phone No. 817-334-9924
CONTAINERS
| _ ) Fovs AL V\g~
Glass Plastic Vial L aa—maa—md Custody Seal# f
1 ) ™ ;
] — — T — NcL Yo A — |
= I — VTALLEAD ~ oD Yo PH L2
PARAMETERS
i i
Parameter Test Method ! o
BTEX 8020 { 15} |
TRPE 418.1 (3)
Total Lead Filter immedi- 6010Aa % L3>
— !
| ately & add HNO3 to pE < 2
| Total Dissolved Solids 160.1 131 |
1
' ]
! |
:
i
| |
| |
| |
*Containers: {1 = Plastic-500 ml {} = Vials () = Amber

< >= Plastic-1 liter
CUSTODY RECORD

Relinquished by Received by Date Time

M OM\ SN\l 12992

ey il 123295 _i3as




| MIPR# NS93-0053Iswp 1aB# 7-424z cEEstd (o [rme. YCL
: : ‘ i

CHAIN OF CUSTODY 22614‘8
GROUNDWATER SAMPLE
U.S. Army Corps of Engineers
Fort Worth District, Fort Worth, TX.
Location: CARSWELL AFB Date:2-[2-92_Time: (OIS
Site: BASE SERVICE STATION Well No.S5Tlh— 73 ;
L~:Proj. Engineer: Frank Grey Phone No. 817-334-9924 i
CONTAINERS
E Glass Plastic Vial ézzg;::;gG;J&§¥35§F?§§§E$::? 1
I — P 3‘-1=x ;
—_ |
3 T = — TUZf” ~ Hct 40 PR !
| = ) — JTal [EAD - HyYD $o  PH £> s
PARAMETERS
Parameter Test Method *
BTEX | 8020 {6} %
TRPH 418.1 (3)
Total Lead Filter immedi- 5010Aa : <3>

ately & add INO3 to pH < 2

! ITotal Dissolved Solids ! 160.1 i3]

*Containers: [] = Plastic-500 ml {} = Vials () = Amber
< >= Plastic-1 liter
CUSTODY RECORD
Relinquished by Received Dby Date Time

Nl sl ol Lo J2- 92
( \ﬂl%é? @”H(Zm/a (2-2 -2 /3RS




Signed Laboratory Reports
for
Soil and Water Samples
from

Soil Borings

<<6149



U.S. ARMY CORPS OF ENGINEERS
Southwestern Division Laboratory

Report Date: 5 January
District:
Project:
Date Sampled:
Location:
Field Number:
Date received:
SWD Number:
Sample Matrix:
Analyst:

Dallas,

4815 Cass Street
Texas 75235
214/905-9130

93

Fort Worth

Carswell AFB

2 December 1992

Base Service Station
ST16-1

2 December 1992
2-4260

Water

JRA, FR

Detection

Parameter Limit

Date

Results Units Analyzed

Method

Lead
Duplicate
RPD

0.02

mg/1l 01/04/93

6010



U.S. ARMY CORPS OF ENGINEERS

Southwestern Division Laboratory

4815 Cass Street

Dallas, Texas 75235

214/905-9130

Report Date: 23 December 1992

District:
Project:

Date Sampled:
Location:
Field Number:
Date received:

Fort Worth

Carswell AFB

2 December 1992

Base Service Station
STl6-1

2 December 1992

<<Z6151

SWD Number: 2-4260
Sample Matrix: Water
Analyst: CP
Detection Date Dilution
Parameter Limit Results Units Analyzed Factor Method
TRPH 0.4 14 mg/L 12/10/92 2 418.1
TDS 10 530 mg/L  12/04/92 1 160.1
Duplicate 516

RPD 3%



DATE RECEIVED

SAMPLE SUBMITTED BY
ADDRESS

ATTENTION

SAMPLE MATRIX
ID MARKS

PROJECT

DATE SAMPLED
ANALYSIS METHOD
ANALYZED BY
ANALYZED ON
DILUTION FACTOR

BEAUMONT

3-DEC-1992

o

A member of Inchcape Environmental

DALLAS

REPORT NUMBER
REPORT DATE

US Army Corps of Engineers
4815 Cass St.

Dallas, TX 75235-8011

Ms. Janice Stewart

Liquid

ST16-1 (Liquid) 2- 4260
Base Service Station
Carswell AFB (4250-4262)
1-DEC-1992

EPA 8020

JCA

14-DEC-1992

250

D92-

NDRC LABORATORIES, INC. .

1089 East Collins Bivd., Richardson, Texas 75081 ¢ (214) 238-5591 « FAX (214) 238-5592

HOUSTON

13813-10

17-DEC-1992

BTEX ANALYSIS

TEST REQUESTED

DETECTION LIMIT RESULTS
Benzene 250 pa/L 310 rg/L
Toluene 250 ug/L 2800 ®g/L
Ethyl benzene 250 ra/L 300 rg/L
Xylenes 250 r9/L 1300 rg/L
BTEX (total) 4710 rg/L #

QUALITY CONTROL DATA

SURROGATE COMPOUND

SPIKE LEVEL

SPIKE RECOVERED

Bromof luorobenzene(Ss)

50.0 rg/L

101

%

# Based upon Good Laboratory Practice,

NDRC Laboratories,

the result is rounded to the appropriate number of significant figures.

Ow/. foddus v 2

Inc.

David R. Godwin,

Ph.D.

Chief Executive Officer



U.S. ARMY CORPS OF ENGINEERS
Southwestern Division Laboratory
4815 Cass Street
Dallas, Texas 75235
214/905-9130

Report Date: 5 January 93

District: Fort Worth
Project: Carswell AFB
Date Sampled: 2 December 1992
Location: Base Service Station
Field Number: ST16-2
Date received: 2 December 1992
SWD Number: 2-4261
Sample Matrix: Water
Analyst: JRA, FR

<6153

Detection Date
Parameter Limit Results Units Analyzed Method
Lead 0.02 0.15 mg/1 01/04/93 6010



U.S. ARMY CORPS OF ENGINEERS

Southwestern Division Laboratory

Report Date:

District:
Project:

Date Sampled:
Location:
Field Number:
Date received:

4815 Cass Street

Dallas, Texas 75235

214/905-9130

23 December 1992

Fort Worth

Carswell AFB

2 December 1992
Base Service Station
ST16-2

2 December 1992

<<6154

SWD Number: 2-4261
Sample Matrix: Water
Analyst: CP
Detection Date Dilution
Parameter Limit Results Units Analyzed Factor Method
TRPH 0.4 12 mg/L 12/10/92 2 418.1
TDS 10 536 ng/L 12/04/92 1 160.1



NDRC LABORATORIES, INC.

1089 East Collins Bivd., Richardson, Texas 75081 ¢ (214) 238-5591 ¢ FAX (214) 238-5592

A member of Inchcape Environmental

BEAUMONT HOUSTON

DALLAS

DATE RECEIVED : 3-DEC-1992 REPORT NUMBER D92-13813-11

SAMPLE SUBMITTED BY

REPORT DATE

US Army Corps of Engineers

ADDRESS 4815 Cass St.
: Dallas, TX 75235-8011
ATTENTION : Ms. Janice Stewart
SAMPLE MATRIX : Liquid
ID MARKS : STl6-2 (Liquid) 2-4261
: Base Service Station
PROJECT Carswell AFB (4250-4262)

DATE SAMPLED

1-DEC-1992

ANALYSIS METHOD : EPA 8020
ANALYZED BY : BSR
ANALYZED ON : 11-DEC-1992

DILUTION FACTOR : 25

17-DEC-1992

BTEX ANALYSIS

TEST REQUESTED DETECTION LIMIT RESULTS

Benzene 25 po/L 920 ug/L
Toluene 25 rg/L 210 pg/L

Ethyl benzene 25 pg/L 390 pa/L
Xylenes 25 pg/L 860 pg/t

BTEX (total) 2380 pg/L #

QUALITY CONTROL DATA

SURROGATE COMPOUND

SPIKE LEVEL

SPIKE RECOVERED

Bromof Luorobenzene(SS)

50.0 ug/L

89.0 %

# Based upon Good Laboratory Practice, the result is rounded to the appropriate number of significant figures.

OM/./“W‘/Z—

NDRC Laboratories, Inc.

David R. Godwin, Ph.D.
Chief Executive Officer



U.S.

ARMY CORPS OF ENGINEERS

Southwestern Division Laboratory

4815 Cass Street

Dallas, Texas 75235

214/905-9130

<Z6156

Report Date: 5 January 93
District: Fort Worth
Project: Carswell AFB
Date Sampled: 2 December 1992
Location: Base Service Station
Field Number: ST16-3
Date received: 2 December 1992
SWD Number: 2-4262
Sample Matrix: Water
Analyst: JRA, FR
Detection Date
Parameter Limit Results Units Analyzed Method
Lead 0.02 0.04 mg/1 01/04/93 6010



U.Ss.

Report Date:

District:
Project:

Date Sampled:
Location:
Field Number:
Date received:

ARMY CORPS OF ENGINEERS
Southwestern Division Laboratory

4815 Cass Street

Dallas, Texas 75235

214/905-9130

23 December 1992

Fort Worth

Carswell AFB

2 December 1992

Base Service Station
ST16-3

2 December 1992

<Z6157

SWD Number: 2-4262
Sample Matrix: Water
Analyst: CP
Detection Date Dilution
Parameter Limit Results Units Analyzed Factor Method
TRPH 0.4 6 mg/L  12/10/92 2 418.1
TDS 10 560 mg/L  12/04/92 1 160.1



DATE RECEIVED

SAMPLE SUBMITTED BY

BEAUMONT

3-DEC-18992

A member of Inchcape Environmental

DALLAS

REPORT NUMBER
REPORT DATE

US Army Corps of Engineers

ADDRESS : 4815 Cass St.
: Dallas, TX 75235-8011
ATTENTION : Ms. Janice Stewart
SAMPLE MATRIX : Liquid
ID MARKS : ST16-3 (Liquid) 2-4262
: Base Service Station
PROJECT : Carswell AFB (4250-4262)
DATE SAMPLED : 1-DEC-1992
ANALYSIS METHOD : EPA 8020
ANALYZED BY : RJD
ANALYZED ON : 10-DEC-198%52
DILUTION FACTOR : 25

NDRC LABORATORIES,

DS2-

ING:.

1089 East Collins Blvd., Richardson, Texas 75081 ¢ (214) 238-5591 ¢ FAX (214) 238-5592

HOUSTON

13813-12

17-DEC-1992

BTEX ANALYSIS

TEST REQUESTED DETECTION LIMIT RESULTS

Benzene 25 rg/L 460 ug/L

Toluene 25 rg/L 520 rg/L

Ethyl benzene 25 rg/L 790 ug/L
Xylenes 25 pg/L 3000 pg/L

BTEX (total) 4770 ug/L #

QUALITY CONTROL DATA

SURROGATE COMPOUND

SPIKE LEVEL

SPIKE RECOVERED

Bromof luorobenzene(SS)

50.0 ug/L

97.0

%

# Based upon Good Laboratory Practice, the result is rounded to the appropriate number of significant figures.

QM 0 Fodun v 2

NDRC Laboratories, Inc.

David R. Godwin, Ph.D.
Chief Executive Officer



QA/QC Report
for
Soil and Water Samples
from

Soil Borings
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U.S. ARMY CORPS OF ENGINEERS
Southwestern Division Laboratory
Environmental Services Section
4815 Cass Street
Dallas, Texas 75235
214/905-9130

CASE NARRATIVE

Six soil samples, four water samples, one Quality Assurance sample, one
Quality Control sample, and one Travel Blank arrived at the Southwestern
Division Laboratory on 2 December 1992 from Carswell Air Force Base -
Base Service Station. The samples arrived with incomplete chain-of-
custody forms. Sample numbers were missing, and the labels were
mismatched with the chain-of-custody forms. SWD Lab contacted Frank
Grey of Fort Worth District to verify the tests. Also, one cooler did
not have any ice. The Quality Assurance sample was contracted out to a
Corps of Engineers’ validated laboratory, Eureka. The BTEX and
TCLP/BTEX analyses were performed at a Corps of Engineers’ validated
laboratory, NDRC. All other analyses were performed at SWD Laboratory.

The data package from Eureka Laboratories, Inc. was received complete
with all required internal quality control and gquality assurance
information. All analyses were performed using specified methods within
proper holding times. All method blanks appear to have been free of
contamination. All surrogate, duplicate, blank spike, and matrix spike
recoveries were within control limits.

The data package from NDRC Laboratories, Inc. was received complete with

all required internal quality control and quality assurance information.
All analyses were performed using specified methods within proper
holding times. All method blanks appear to have been free of
contamination. All surrogate, duplicate, blank spike, and matrix spike
recoveries were within control limits.

SWD Laboratory performed all analyses using specified methods within
proper holding times. All method blanks appear to have been free of
contamination. All duplicate, blank spike, and matrix spike recoveries
were within control limits.



Gl '?%h
Following is a synopsis of the quality assurance samples and eir
related QC and field samples:

Customer Sample No: STi6-2-1 2’-3’, ST16-2-1/QA 2'-3’/
SWD Lab Sample No: 2-4255 and 4256

Parameter Field QC QA Units Comment
TCLP:

Lead < 0.02 < 0.5 mg/L Agree

TRPH 39 < 20 mg/kg Agree

TCLP:

Benzene 6 1 pg/L Agree

Ethylbenzene 21 7 pg/L Agree

Toluene < 5 1 pg/L Agree

Xylenes 23 8 pg/L Agree

Customer Sample No: STié-1-1 2/-3’, ST16-1-1/QC 2’-3’
SWD Lab Sample No: 2-4252 and 4253

Parameter Field QC QA Units Comment
TCLP:

Lead < 0.02 < 0.02 mg/L Agree

TRPH 42 81 mg/kg Agree

TCLP:

Benzene 10 22 pg/L Agree

Ethylbenzene 36 41 kg/L Agree

Toluene 24 75 pg/L Disagree

Xylenes 84 130 pg/L Agree



U.S. ARMY CORPS OF ENGINEERS

Southwestern Division Laboratory

Environmental Services Section
DATA CHECK SHEET

Project: Carswell AFB

Date Sample Taken: 1 December 1992
Customer Sample No: Travel Blank
SWD Lab Sample No: 2-4250

CZ6162

Holding Time Dilution
Parameter Method Extracted Analyzed Factor Surrogate
BTEX 8020 NA 14 4 1 Good
Laboratory Comments: None.
Project: Carswell AFB
Date Sample Taken: 1 December 1992
Customer Sample No: Rinsate Blank
SWD Lab Sample No: 2-4251

Holding Time Dilution
Parameter Method Extracted Analyzed Factor Surrogate
BTEX 8020 NA 9 d 1 Good

Laboratory Comments: None.



U.S. ARMY CORPS OF ENGINEERS
Southwestern Division Laboratory
Environmental Services Section

DATA CHECK SHEET

Project: Carswell AFB

Date Sample Taken: 1 December 1992
Customer Sample No: ST16-1-1 2’/-3’/
SWD Lab Sample No: 2-4252

226163

Holding Time Dilution
Parameter Method Extracted Analyzed Factor Surrogate
TCLP:
Lead 6010 NA 20 d 1 NA
TRPH 418.1 NA 8 d 1 NA
TCLP:
BTEX 8020 6 d 9 d 1 Good

Laboratory Comments: None.



U.S. ARMY CORPS OF ENGINEERS
Southwestern Division Laboratory
Environmental Services Section

DATA CHECK SHEET

Project: Carswell AFB

Date Sample Taken: 1 December 1992
Customer Sample No: ST16-1-1/QC 2/-37
SWD Lab Sample No: 2-4253

Holding Time Dilution
Parameter Method Extracted Analyzed Factor Surrogate
TCLP:
Lead 6010 NA 20 d 1 NA
TRPH 418.1 NA 8 d 1 NA
TCLP:
BTEX 8020 6 d 9d 1 Good

Laboratory Comments: None.



U.S. ARMY CORPS OF ENGINEERS
Southwestern Division Laboratory
Environmental Services Section

DATA CHECK SHEET

Project: Carswell AFB

Date Sample Taken: 1 December 1992
Customer Sample No: ST16-1-2 3.5/-4'
SWD Lab Sample No: 2-4254

Holding Time Dilution
Parameter Method Extracted Analyzed Factor Surrogate
TCLP:
Lead 6010 NA 20 d 1 NA
TRPH 418.1 NA 8 d 1 NA
TCLP:
BTEX 8020 6 d 9 d 1 Good

Laboratory Comments: None.



<6184
U.S. ARMY CORPS OF ENGINEERS
Southwestern Division Laboratory
Environmental Services Section
DATA CHECK SHEET
Project: Carswell AFB
Date Sample Taken: 1 December 1992
Customer Sample No: ST16-2-1 2/-3/
SWD Lab Sample No: 2-4255
' Holding Time Dilution

Parameter Method Extracted Analyzed Factor Surrogate
TCLP:
Lead 6010 NA 20 4 1l NA
TRPH 418.1 NA 8 d 1l NA
TCLP:
BTEX 8020 6 d 9 4 1 Good

Laboratory Comments: None.



Project:

U.S. ARMY CORPS OF ENGINEERS
Southwestern Division Laboratory
Environmental Services Section

DATA CHECK SHEET

Carswell AFB

Date Sample Taken: 1 December 1992
Customer Sample No: ST16-2-1/QA 2/-37
SWD Lab Sample No: 2-4256

<cHi6’

Holding Time Dilution
Parameter Method Extracted Analyzed Factor Surrogate
TCLP:
Lead 6010 3d 7 d 1l NA
TRPH 418.1 9 d 10 d 1l NA
TCLP:
BTEX 8020 6 d 10 d 1l Good

Laboratory Comments: None.



226188
U.S. ARMY CORPS OF ENGINEERS
Southwestern Division Laboratory
Environmental Services Section
DATA CHECK SHEET
Project: Carswell AFB
Date Sample Taken: 1 December 1992
Customer Sample No: ST16-~-2-2 4’-5‘
SWD Lab Sample No: 2-4257
Holding Time Dilution

Parameter Method Extracted Analyzed Factor Surrogate
TCLP:
Lead 6010 NA 20 d 1 NA
TRPH 418.1 NA 8 d 1 NA
TCLP:
BTEX 8020 6 d 9d 1 Good

Laboratory Comments: None.



U.S. ARMY CORPS OF ENGINEERS
Southwestern Division Laboratory
Environmental Services Section

DATA CHECK SHEET

Project: Carswell AFB

Date Sample Taken: 1 December 1992
Customer Sample No: ST16-3-1 2’'-3/
SWD Lab Sample No: 2-4258

226169

Holding Time Dilution
Parameter Method Extracted Analyzed Factor Surrogate
TCLP:
Lead 6010 NA 20 d 1 NA
TRPH 418.1 NA 8 d 1 NA
TCLP:
BTEX 8020 6 d 2 d 1 Good

Laboratory Comments: None.



U.S. ARMY CORPS OF ENGINEERS
Southwestern Division Laboratory
Environmental Services Section

DATA CHECK SHEET

Project: Carswell AFB

Date Sample Taken: 1 December 1992
Customer Sample No: ST16-3-2 4'-4.7'
SWD Lab Sample No: 2-4259

Holding Time Dilution
Parameter Method Extracted Analyzed Factor Surrogate
TCLP:
Lead 6010 NA 20 d 1 NA
TRPH 418.1 NA 8 d 1 NA
TCLP:
BTEX 8020 6 d 9d 1 Good

Laboratory Comments: None.



<6171

U.S. ARMY CORPS OF ENGINEERS
Southwestern Division Laboratory
Environmental Services Section

DATA CHECK SHEET

Project: Carswell AFB
Date Sample Taken: 2 December 1992
Customer Sample No: ST16-1
SWD Lab Sample No: 2-4260

Holding Time Dilution
Parameter Method Extracted Analyzed Factor Surrogate
Lead 6010 NA 334 1 NA
TRPH 418.1 NA 8 d 2 NA
TDS 160.1 NA 2 d 1 NA
BTEX 8020 NA 12 4 250 Good
Laboratory Comments: None.



<<6172

U.S. ARMY CORPS OF ENGINEERS
Southwestern Division Laboratory
Environmental Services Section

DATA CHECK SHEET

Project: Carswell AFB

Date Sample Taken: 2 December 1992
Customer Sample No: ST16-2

SWD Lab Sample No: 2-4261

Holding Time Dilution
Parameter Method Extracted Analyzed Factor Surrogate
Lead 6010 NA 33 d 1 NA
TRPH 418.1 NA 8 d 2 NA
TDS 160.1 NA 2 d 1 NA
BTEX 8020 NA 10 d 25 Good

Laboratory Comments: None.



U.S. ARMY CORPS OF ENGINEERS
Southwestern Division Laboratory
Envirommental Services Section

DATA CHECK SHEET

Project: Carswell AFB
Date Sample Taken: 2 December 1992
Customer Sample No: ST16-3
SWD Lab Sample No: 2-4262

Holding Time Dilution
Parameter Method Extracted Analyzed Factor Surrogate
Lead 6010 NA 33.d 1 NA
TRPH 418.1 NA 8 d 2 NA
TDS 160.1 NA 2 d 1 NA
BTEX 8020 NA 9 d 25 Good
Laboratory Comments: None.
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Scoil Gas Survey Report



226175



<<51'76

SOIL GAS SURVEY

SITE ST-16
BASE SERVICE STATION
- CARSWELL AIR FORCE BASE
TEXAS

PREPARED FOR

U.S. ARMY CORPS OF ENGINEERS
FORT WORTH DISTRICT
819 TAYLOR STREET
FORT WORTH, TEXAS

PREPARED BY

TARGET ENVIRONMENTAL SERVICES, INC.
9180 RUMSEY ROAD
COLUMBIA, MARYLAND 21045
(410) 992-6622

MARCH 1993
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EXECUTIVE SUMMARY

On February 24-26 and March 1, 1993, TARGET Environmental Services, Inc.
(TARGET) conducted a soil gas survey at Site ST-16, Base Service Station, Carswell Air Force
Base, Texas, where petroleum hydrocarbons have impacted the ground water. A total of 86 soil
gas samples were collected from depths of 4 to 9 feet. The samples were analyzed on a gas
chromatograph equipped with a flame ionization detector (GC/FID) for petroleum hydrocarbons.
The objective of the survey was to help determine the areal extent of the contaminated ground
water plume emanating from the Base Service Station.

High levels of Total FID Volatiles were present along the sewer line east of Rogner Drive.
Moderate levels occurred along the western side of Rogner Drive and in a sample collected south
of the sewer line. All of these samples were collected from a depth of 4 feet. Low levels were
observed in three isolated areas along the eastern and southern survey boundaries. Significant
levels of volatile hydrocarbons were not present at a depth of 9 feet throughout the grassy area
in the central portion of the survey area.

The chromatogram signatures of the samples collected on the westerﬁ side of Rogner
Drive are characteristic of relatively unweathered gasoline. Early eluting peaks representing the
most volatile and mobile gasoline hydrocarbons are observed in the signatures of the samples
collected along the sewer line.

Soil gas data support the introduction of gasoline hydrocarbons into the subsurface at the
base service station. Chromatographic data suggests that the sewer line may be providing a
conduit for vapor migration in this area. The low levels of gasoline hydrocarbons observed along
the eastern survey boundary may be the result of revolatilization of hydrocarbons dissolved in
the .ground water, suggesting that the ground water plume may extend this far. The connection
between the source at the base service station and the low levels at the eastern site boundary were

1



<Z61'75
not determined by this survey. Vertical vapor migration may have been impeded in the central

portion of the survey area by the clay/silt soils.

i
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TARGET Project DCBS
Introduction
The U.S. Army Corps of Engineers, Fort Worth District contracted Target Environmental
Services, Inc. (TARGET) to conduct a soil gas survey at Site ST-16, Base Service Station,
Carswell Air Force Base, Texas. Petroleum products have entered the subsurface at the service
station and have impacted the shallow water table aquifer in the vicinity of the station. The
purpose of the soil gas survey is to help determine the areal extent of the contaminated ground
water plume emanating from the Base Service Station.
The survey was designed to cover the area to the east of the existing service station with
a grid spacing of approximately 50 feet between samples. Ground water was determined to be
at 10.5 feet below grade in the monitoring wells and soil gas sampling was planned for a depth
of 9 feet. The site is bordered on the east by the West Fork of the Trinity River. Additional site
information was not provided. The field phase of the soil gas survey was conducted on February

24-26 and March 1, 1993.

Sample Collection and Analysis

Soil gas samples were collected at z; total of 86 locations at the site, as shown in Figure
1. The planned sampling depth of 9 feet had to be modified following heavy rains on February
24 and 25. Soft ground and saturated soils then hampered vehicle access to some sampling
locations, which were sampled using manual equipment at a depth of 4 feet. Sampling depths
are reported in Table 1. Shallow ground water prevented the collection of a sample at location
73.' All samples were screened in the field using a Microtip photoionization detector. A detailed

explanation of the sampling procedure is provided in Appendix A.
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TARGET Project DCBS

All of the samples collected during the field phase of the survey were analyzed according
to EPA Method 602 (modified) on a gas chromatograph equipped with a flame ionization detector
(GC/FID), and using direct injection. Analytes selected for standardization were:

benzene

toluene

ethylbenzene

meta- and para- xylene

ortho- xylene
These compounds were chosen because of their utility in evaluating the presence of petroleum
products such as fuels, lubricating oils, and non-halogenated solvents. An explanation of the
laboratory procedures is provided in Appendix B.

The tabulated results of the laboratory analysis of the soil gas samples are reported in
micrograms per liter (ug/l) in Table 1. Although "micrograms per liter" is equivalent to "parts
per billion (v/v)" in water analyses, they are not equivalent in gas analyses, due to the difference
in the mass of equal volumes of water and gas matrices. The xylenes concentrations reported
in the data table are the sum of the m- and p-xylene and the o-xylene concentrations for each

-

sample.

ality Assurance/Quality Control (QA/ Evaluation
Field QA/QC Samples
Field control samples were collected at the beginning and end of each day's field activities
and after every twentieth soil gas sample. These QA/QC samples were obtained by filtering
ambient air through a dust and organic vapof filter cartridge and encapsulating as described in
the "Field Procedures” in Appendix A. The laboratory rgsults are reported in Table 1.
Concentrations of all analytes were below the reporting limit in all field control samples,

2
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TARGET Project DCBS

indicating that the QA/QC measures employed were sufficient to prevent cross-contamination of
the samples during collection.
Laboratory QA/QC Samples

To document analytical repeatability, a duplicate analysis was performed on every tenth
field sample. Laboratory blanks of nitrogen gas were also analyzed after every tenth field
sample. The results of these analyses are reported in Table 1. The duplicate analyses were
within acceptable limits. Concentrations of all analytes were below the reporting limit in all

laboratory blanks.

Results

In order to provide graphic presentation of the results, selected individual data sets in
Table 1 have been mapped and contoured to produce Figures 2 through 5. Dashed contours are
used where patterns are extrapolated into areas of less complete data, or as auxiliary contours.
Map sample points with no data shown indicate that the analyte concentrations in the sample
were below the reporting limit. An explanation of the terminol;gy used in this report is provided
in Appendix C. |

The Total FID Volatiles map (Figure 2) reveals high levels along the sewer line east of
Rogner Drive. The highest level is present in Sample 80. Moderate levels occur along the
western side of Rogner Drive and in Sample 76, collected south of the sewer line. All of these
samples were collected from a depth of 4 feet. Low levels are observed in three 1solated areas

along the northeastern, southeastern and southern survey boundaries. Significant levels of volatile

hydrocarbons were not present at a depth of 9 feet throughout the grassy area in the central
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portion of the survey area. Volatile hydrocarbons were not present at a depth of 7 feet along the

western boundary of the survey area.

Except for a low level of benzene in Sample 91, collected along the northeastern survey

boundary, benzene was present only in samples collected along the sewer line and on the western

side of Rogner Drive, as shown in Figure 3. The toluene occurrence is mapped in Figure 4.

Both benzene and toluene were highest in Sample 80, which had the highest level of Total FID

Volatiles. In contrast, ethylbenzene and xylenes were highest in Sample 74, collected on the

western side of Rogner Drive, as exemplified by the xylenes map (Figure 5).

Interpretation
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Significant levels of petroleum hydrocarbons are present along the sewer line east of

Rogner Drive and along the western side of Rogner Drive. The chromatogram signatures of the

samples collected on the western side of Rogner Drive are characteristic of relatively unweathered

gasoline, as exemplified by the signature of Sample 74 (above left). The xylenes are less
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volatile and less soluble than the other analytes, adsorb more readily to the soil particles, and tend
to remain nearer to the source. As a result, the xylenes are usually good indicators of source
locations. The xylene map patterns are consistent with the expected source at the base service
station. Early eluting peaks representing the most volatile and mobile gasoline hydrocafbons are
observed in the signatures of the samples collected along the sewer line, as shown by the
signature of Sample 80 (previous page, right). This pattern is suggestive of vapor phase
migration. It appears that the sewer line may be providing a conduit for migration in this area.
Low levels of gasoline hydrocarbons are depicted in the signatures of samples from the eastern
survey boundary. The pattern seen in these signatures is sometimes observed when the source
of the hydrocarbons is revolatilization of hydrocarbons dissolved in the ground water.

It is inte;esting to note that except at location 52 from the southern boundary, volatile
hydrocarbons were not present at a depth of 9 feet throughout the central portion of the survey
area, but low levels did occur at a depth of 4 feet at a few locations along the eastern site
boundary. The connection between the source at the base service station and the low levels at
the eastern site boundary were not determined by this survey. Vertical vapor migration may have

been impeded in this area by the clay/silt sdils.
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Conclusions
> Significant levels of petroleum hydrocarbons are present along the sewer line east of
Rogner Drive and along the western side of Rogner Drive.
> The chromatogram signatures of the samples collected on the western side of Rogner

Drive are characteristic of relatively unweathered gasoline. The xylene map patterns are

consistent with the expected source at the base service station.

> Chromatographic data suggests that the volatile hydrocarbons observed along the sewer

line are the result of vapor phase migration into this area.

> The low levels of gasoline hydrocarbons observed along the eastern survey boundary may
be the result of revolatilization of hydrocarbons dissolved in the ground water, suggesting

that the ground water plume may extend to the eastern site boundary.

> The connection between the source at the base service station and the low levels at the
eastern site boundary were not determined by this survey. Vertical vapor migration may

have been impeded in the central portion of the survey area by the clay/silt soils.
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ANALYTE CONCENTRATIONS VIA GC/FID (pg/l)

ETHYL- TOTAL FID
SAMPLE DEPTH(FT.) BENZENE TOLUENE BENZENE XYLENES VOLATILES®
REPORTING LiMIT 1.0 1.0 1.0 1.0 10
11 6 <1.0 <1.0 <1.0 <1.0 17
12 6 <1.0 <1.0 <1.0 <1.0 46
13 6 <1.0 <1.0 <1.0 <1.0 <10
14 ] <1.0 <1.0 <1.0 <1.0 <10
15 ] <1.0 <1.0 <1.0 <1.0 <10
16 ] <1.0 <1.0 <1.0 <1.0 <10
17 9 <1.0 <1.0 <1.0 <1.0 <10
18 9 <1.0 <1.0 <1.0 <1.0 <10
19 ] <1.0 <1.0 <1.0 <1.0 <10
20 9 <1.0 <1.0 <1.0 <1.0 <10
21 9 <1.0 <1.0 <1.0 <1.0 <10
22 9 <1.0 <1.0 <1.0 <1.0 <10
23 9 <1.0 <1.0 <1.0 <1.0 <10
24 9 <1.0 <1.0 <1.0 <1.0 <10
25 9 <1.0 <1.0 <1.0 <1.0 <10
26 g <1.0 <1.0 <1.0 <1.0 <10
27 ] <1.0 <1.0 <1.0 <1.0 <10
28 9 <1.0 <1.0 <1.0 <1.0 <10
29 ] <1.0 <1.0 <1.0 <1.0 <10
30 9 <1.0 <1.0 <1.0 <1.0 <10
31 9 <1.0 <1.0 <1.0 <1.0 <10
32 7 <1.0 <1.0 <1.0 <1.0 <10
33 7 <1.0" <1.0 <1.0 <1.0 <10
34 7 <1.0 <1.0 <1.0 <1.0 <10
35 7 <1.0 <1.0 <1.0 <1.0 <10
36 7 <1.0 <1.0 <1.0 <1.0 <10
37 7 <1.0 <1.0 <1.0 <1.0 <10
38 4 92 163 44 146 2,733
39 4 13 50 13 67 743
40 4 53 3.5 2.2 3.3 113
41 ] <1.0 <1.0 <1.0 <1.0 <10
42 9 <1.0 <1.0 <1.0 <1.0 <10
43 ] <1.0 <1.0 <1.0 <1.0 <10
44 ] <1.0 <1.0 <1.0 <1.0 <10
45 ] <1.0 <1.0 <1.0 <1.0 <10

* CALCULATED USING THE SUM OF THE AREAS OF ALL INTEGRATED CHROMATOGRAM PEAKS AND THE
INSTRUMENT RESPONSE FACTOR FOR TOLUENE
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ANALYTE CONCENTRATIONS VIA GC/FID (ug/l)

ETHYL- TOTAL FID
SAMPLE DEPTH(FT) BENZENE TOLUENE BENZENE XYLENES VOLATILES®
REPORTING LIMIT 1.0 1.0 1.0 1.0 10
46 9 <1.0 <1.0 <1.0 <1.0 <10
47 9 <1.0 <1.0 <1.0 <1.0 <10
48 9 <1.0 <1.0 <1.0 <1.0 <10
49 9 <1.0 <1.0 <1.0 <1.0 <10
50 9 <1.0 <1.0 <1.0 <1.0 <10
51 9 <1.0 <1.0 <1.0 <1.0 <10
52 9 <1.0 <1.0 <1.0 <1.0 27
53 9 <1.0 <1.0 <1.0 <1.0 <10
54 9 <1.0 <1.0 <1.0 <1.0 <10
55 9 <1.0 <1.0 <1.0 <1.0 <10
56 9 <1.0 <1.0 <1.0 <1.0 <10
57 9 <1.0 <1.0 <1.0 <1.0 <10
58 9 <1.0 <1.0 <1.0 <1.0 <10
59 9 <1.0 <1.0 <1.0 <1.0 <10
60 9 <1.0 <1.0 <1.0 <1.0 <10
61 9 <1.0 <1.0 <1.0 <1.0 <10
62 9 <1.0 <1.0 <1.0 <1.0 <10
63 9 <1.0 <1.0 <1.0 <1.0 <10
64 9 <1.0 <1.0 <1.0 <1.0 <10
65 9 <1.0 <1.0 <1.0 <1.0 <10
66 9 <1.0 <1.0 <1.0 <1.0 <10
67 9 <1.0 <1.0 <1.0 <1.0 <10
68 9 <1.0" <1.0 <1.0 <1.0 <10
69 9 <1.0 <1.0 <1.0 <1.0 <10
70 9 <1.0 <1.0 <1.0 <1.0 <10
71 9 <1.0 <1.0 <1.0 <1.0 <10
72 6 <1.0 <1.0 <1.0 <1.0 <10
74 4 120 265 a8 484 24,760
75 4 24 84 7.2 43 2,691
76 4 4.5 27 <1.0 34 3,592
77 4 <1.0 1.8 <1.0 <1.0 <10
78 4 <1.0 3.0 <1.0 14 383
79 4 32 233 1.0 <1.0 28,080
80 4 461 648 54 7.0 144,800
81 4 195 345 48 62,610

3.5

* CALCULATED USING THE SUM OF THE AREAS OF ALL INTEGRATED CHROMATOGRAM PEAKS AND THE
INSTRUMENT RESPONSE FACTOR FOR TOLUENE
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ETHYL- TOTAL FID
SAMPLE DEPTH(FT) BENZENE TOLUENE BENZENE XYLENES VOLATILES"
REPORTING LIMIT 1.0 1.0 1.0 1.0 10
LABORATORY DUPLICATE ANALYSIS (CONT.)
34 <1.0 <1.0 <1.0 <1.0 <10
34R <1.0 <1.0 <1.0 <1.0 <10
44 <1.0 <1.0 <1.0 <1.0 <10
44R <1.0 <1.0 <1.0 <1.0 <10
55 <1.0 <1.0 <1.0 <1.0 <10
55R <1.0 <1.0 <1.0 <1.0 <10
65 <1.0 <1.0 <10 <1.0 <10
65R <1.0 <10 <10 <1.0 <10
78 <1.0 3.0 <1.0 14 383
78R 1.1 3.5 <1.0 1.4 399
88 <1.0 <1.0 <1.0 <1.0 <10
88R <1.0 <1.0 <10 <1.0 <10
97 <1.0 <1.0 <1.0 <1.0 54
97R <1.0 <1.0 <1.0 <1.0 46
LABORATORY BLANKS
18B <1.0 <1.0 <1.0 <1.0 <10
28B <1.0" <1.0 <1.0 <1.0 <10
34B <1.0 <1.0 <1.0 <1.0 <10
44B <1.0 <1.0 <10 <1.0 <10
55B <1.0 <1.0 <1.0 <1.0 <10
65B <1.0 <1.0 <1.0 <1.0 <10
78B <1.0 <1.0 <1.0 <1.0 <10
88B <1.0 <1.0 <1.0 <1.0 <10
97B <1.0 <1.0 <1.0 <1.0 <10

* CALCULATED USING THE SUM OF THE AREAS OF ALL INTEGRATED CHROMATOGRAM PEAKS AND THE
INSTRUMENT RESPONSE FACTOR FOR TOLUENE
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ANALYTE CONCENTRATIONS VIA GC/FID (ug/l)

ETHYL- TOTAL FID
SAMPLE DEPTH(FT.) BENZENE TOLUENE BENZENE XYLENES VOLATILES®
REPORTING LIMIT 1.0 1.0 1.0 1.0 10
82 4 <1.0 <1.0 <1.0 <1.0 47
83 4 <1.0 <1.0 <1.0 <1.0 <10
84 4 <1.0 <1.0 <1.0 <1.0 <10
85 4 <1.0 <1.0 <1.0 <1.0 <10
86 4 <1.0 1.2 <1.0 <1.0 187
87 4 <1.0 <1.0 <1.0 <1.0 <10
88 4 <1.0 <1.0 <1.0 <1.0 <10
89 4 <1.0 <1.0 <1.0 <1.0 <10
Q0 4 <1.0 <1.0 <1.0 <1.0 <10
91 4 6.3 14 <1.0 <1.0 237
92 4 <1.0 <1.0 <1.0 <1.0 <10
93 4 <1.0 <1.0 <1.0 <1.0 <10
94 4 <1.0 <1.0 <1.0 <1.0 <10
95 4 <1.0 <1.0 <1.0 <1.0 <10
96 4 <1.0 <1.0 <1.0 <1.0 <10
97 4 <1.0 <1.0 <1.0 <1.0 54
FIELD CONTROL SAMPLES
1 <1.0 <1.0 <1.0 <1.0 <10
2 <1.0 <1.0 <1.0 <1.0 <10
3 <1.0 <1.0 <1.0 <1.0 <10
4 <1.0 <1.0 <1.0 <1.0 _ <10
5 <1.0"- <1.0 <1.0 <1.0 <10
6 <1.0 <1.0 <1.0 <1.0 <10
7 <1.0 <1.0 <1.0 <1.0 <10
8 <1.0 <1.0 <1.0 <1.0 <10
9 <1.0 <1.0 <1.0 <1.0 <10
10 <1.0 <1.0 <1.0 <1.0 <10
LABORATORY DUPLICATE ANALYSIS
18 <1.0 <1.0 <1.0 <1.0 <10
18R <1.0 <1.0 <1.0 <1.0 <10
28 <1.0 <1.0 <1.0 <1.0 <10
28R <1.0 <1.0 <1.0 <1.0 <10

* CALCULATED USING THE SUM OF THE AREAS OF ALL INTEGRATED CHROMATOGRAM PEAKS AND THE
INSTRUMENT RESPONSE FACTOR FOR TOLUENE
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FIELD PROCEDURES

Two sampling procedures were employed. For both methods, the entire sampling system
was first purged with ambient air drawn through an organic vapor filter cartridge. In general,
deep (>4 foot) samples were collected using a van-mounted hydraulic probe to advance connected
3 foot sections of 1 inch diameter threaded steel casing down to the sampling depth. A teflon
line was inserted into the casing to the bottom of the hole, and the bottom-hole line perforations
were isolated from the up-hole annulus by an inflatable packer. Shallow samples (4 feet or less)
were collected manually using a drive rod to produce a 1/2 inch hole. A stainless steel probe
was inserted to the full depth of the hole and sealed off from the atmosphere. Where pavement
was present, a rotary hammer was employed for penetration prior to using the drive rod.

Following isolation of the sampling zone, a sample of in-situ soil gas was then withdrawn
through the probe or line and used to purge atmospheric air from the sampling system. A second
sample of soil gas was withdrawn through the probe and encapsulated in a pre-evacuated glass
vial at two atmospheres of pressure (15 psig). The self-sealing vial was detached from the
sampling system, packaged, labeled, and stored for laboratory analysis.

Prior to the day's field activities all sampling equipment, slide hammer rods and probes
were decontaminated by washing with soapy water and rinsing thoroughly. Internal surfaces were

flushed dry using pre-purified nitrogen or filtered ambient air, and external surfaces were wiped

clean using clean paper towels.
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APPENDIX B

LABORATORY PROCEDURES

The analytical equipment was calibrated using a 3-point instrument-response curve and
injection of known concentrations of the target analytes. Retention times of the standards were
used to 1dentify the peaks in the chromatograms of the field samples, and their response factors
were used to calculate the analyte concentrations.

Total FID Volatiles values were generated. by summing the areas of all integrated
chromatogram peaks and calculated using the instrument response factor for toluene. Injection
peaks, which also contain the light hydrocarbon methane, were excluded to avoid the skewing
of Total FID Volatiles values due to injection disturbances and biogenic methane. For samples
with low hydrocarbon concentrations, the calculated Total FID Volatiles concentration is
occasionally lower than the sum of the individual analytes. This is because the response factor
used for the Total FID Volatiles calculation is a constant, whereas the individual analyte response
factors are compound specific. It is important to understand that the Total FID Volatiles levels

reported are relative, not absolute, values.
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DETECTABILITY & TERMINOLOGY
Detectability
The soil gas survey data presented in this report are the result of precise sampling and
measurement of contaminant concentrations in the vadose zone. Analyte detection at a particular
location is representative of vapor, dissolved, and/or liquid phase contamination at that location.
The presence of detectable levels of target analytes in the vadose zone is dependent upon several
factors, including the presence of vapor-phase hydrocarbons or dissolved or liquid concentrations

adequate to facilitate volatilization into the unsaturated zone.

Terminoiogy
In order to prevent misunderstanding of certain terms used in TARGET's reports, the

following clarifications are offered:

Analyte refers to any of the hydrocarbons standardized for quantification in the chromatographic
analysis.

Anomaly refers to an area where hydrocarbons were measured in excess of what would normally
be considered "natural” or "background" levels.

Elevated and significant are used to describe concentrations of analytes which indicate the
existence of a potential problem in the soil or ground water.

Feature is used in reference to a discernible pattern in the contoured data. It denotes a contour
form rather than a definite or separate chemical occurrence.

Indicates is used when evidence dictates a unique conclusion. Suggests is used when several
explanations of certain evidence are possible, but one in particular seems more likely. As
a result, "indicates" carries a higher degree of conﬁdence in a conclusion than does

"suggests."
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Occurrence is used to indicate an area where chemical compounds are present in sufficient
concentrations to be detected by the analysis of soil vapors. The term is not indicative
of any specific mode of occurrence (vapor, dissolved, etc.), and does not necessarily
indicate or suggest the presence of "free product" or "phase-separated hydrocarbons."

Reporting Limit refers to the minimum concentration reported for each analyte.

Vadose zone represents the unsaturated zone between the ground water table and the ground

surface.
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U.S. ARMY CORPS OF ENGINEERS
Southwestern Division Laboratory
Environmental Services Section
4815 Cass Street
Dallas, Texas 75235
214/905-9130

CASE NARRATIVE

Three Quality Assurance soil samples arrived at the Southwestern
Division Laboratory on 14 and 20 May 1993 from Carswell AFB -
Bldg.’s 1518 and 1628. The samples arrived in good condition with
complete chain of custody forms. Sample CAFB-1518-B-NW QA was
contracted out to a Corps of Engineers’ validated laboratory, NDRC.
Samples CAFB-1628-B-BH QA and CAFB-1628-FL-C2-33’ QA were
contracted out to a Corps of Engineers’ validated laboratory,
Eureka Laboratory. :

The data package from NDRC Laboratory was received complete with
all required internal quality control and quality assurance
information. All analysis were performed using specified methods
within proper holding times. All method blanks appear to have been
free of contamination. All surrogate, duplicate, blank spike and
matrix spike recoveries were within control limits for the samples.

The data package from Eureka Laboratory was received complete with
all required internal gquality control and gquality assurance
information. All analysis were performed using specified methods
within proper holding times. All method blanks appear to have been
free of contamination. All surrogate, duplicate, blank spike and
matrix spike recoveries were within control limits for the samples.



U.S. ARMY CORPS OF ENGINEERS 26291
Southwestern Division Laboratory

Environmental Services Section
DATA CHECK SHEET

Project: Carswell AFB - Bldg. 1518
Date Sample Taken: 12 May 1993
Customer Sample No: CAFB-1518-B-NW QA
SWD Lab Sample No: 3-2593

Holding Time Dilution
Parameter Method Extracted Analyzed Factor Surrogate
Lead 6010 NA 9d 1 NA
TRPH 418.1 NA 9 4 1 NA
BTEX 8020 NA 8 d 1 Good
Laboratory Comments: Ethyl benzene and xylenes were detected in the

BTEX analysis.

Project: Carswell AFB - Bldg. 1628
Date Sample Taken: 18 May 1993
Customer Sample No: CAFB-1628-B-BH QA
SWD Lab Sample No: 3-2632

Holding Time Dilution
Parameter Method Extracted Analyzed Factor Surrogate
Lead 6010 NA 10 d 1 NA
TRPH 418.1 NA 16 d 1 NA
BTEX 8020 NA 11 d 1 Good

Laboratory Comments: Ethyl benzene, toluene, and xylenes were detected
in the BTEX analysis.



NDRC LABORATORIES, INC.

A member of Inchcape Environmental 2 2 G ;3 % 2

1089 East Collins Blvd., Richardson, Texas 75081  (214) 238-5591 ¢ FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON

DATE RECEIVED : 17-MAY-1993 REPORT NUMBER : D93-5715-1
REPORT DATE : 27-MAY-1993

SAMPLE SUBMITTED BY US Army Corps of Engineers

ADDRESS : 4815 Cass St.
: Dallas, TX 75235-8011
ATTENTION : Ms. Janice Stewart

Soil

CAFB-1518-B-NW/QA 3-2593
Carswell AFB-3-2593
12-MAY-1993

SAMPLE MATRIX
ID MARKS
PROJECT
DATE SAMPLED

TOTAL METALS

TEST REQUESTED | DETECTION LIMIT RESULTS

Lead 1.0 mg/Kg < 1.0 mg/Kg

Ditution Factor : 1
Prepared using EPA 3051 on 19-MAY-1993 by CCM
Analyzed using EPA 6010 on 21-MAY-1993 by KJS

NDRC Laboratories, Inc. ﬂW [ /’W CZ

David R. Godwin, Ph.D.
Chief Executive Officer



DATE RECEIVED :

SAMPLE SUBMITTED BY
ADDRESS

ATTENTION

SAMPLE MATRIX
ID MARKS
PROJECT

DATE SAMPLED
PREPARATION METHOD
PREPARED BY
PREPARED ON
ANALYSIS METHOD
ANALYZED BY
ANALYZED ON
DILUTION FACTOR

BEAUMONT

17-MAY-1993

2% 06 6 06 00 o5 Ve se ee oo o

X

NDRC LABORATORIES, INC.

<8203

A member of Inchcape Environmentai

1089 East Coliins Bivd., Richardson, Texas 75081 ¢ (214) 238-5591 ¢ FAX (214) 238-5592

DALLAS HOUSTON

REPORT NUMBER :
REPORT DATE :

D93-5715-1
27-MAY-1993

US Army Corps of Engineers
4815 Cass St.

Dallas,
Ms.

TX 75235-8011
Janice Stewart

Soil
CAFB-1518-B-NW/QA 3-2593
Carswell AFB 3-2593
12-MAY-1993

EPA 9071

TLR

18-MAY-1993

EPA 418.1

MTR

21-MAY-1993

1

TOTAL RECOVERABLE PETROLEUM HYDROCARBON

TEST REQUESTED

DETECTION LIMIT RESULTS

Total Petroleum Hydrocarbon

10 mg/Kg 470 mg/Kg

NDRC Laboratories, Inc. /Qﬁnb;[ 17 AémuQMw;fﬁz

David R. Godwin, Ph.D.
Chief Executive Officer



NDRC LABORATORIES, INC

A member of inchcape Environmental ? 8 <! ) 4

1089 East Collins Blvd., Richardson, Texas 75081 ¢ (214) 238-5591 ¢ FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON

DATE RECEIVED : 17-MAY-1993 REPORT NUMBER : D93-5715-1
REPORT DATE : 27-MAY-1993

SAMPLE SUBMITTED BY US Army Corps of Engineers

ADDRESS : 4815 Cass St.
: Dallas, TX 75235-8011
ATTENTION : Ms. Janice Stewart

Soil

CAFB-1518-B-NW/QA 3-2593
Carswell AFB 3-2593
12-MAY-1993

SAMPLE MATRIX
ID MARKS
PROJECT
DATE SAMPLED

ANALYSIS METHOD EPA 8020
ANALYZED BY PSS
ANALYZED ON 20-MAY-1993
DILUTION FACTOR 250
BTEX ANALYSIS
TEST REQUESTED DETECTION LIMIT RESULTS
Benzene 500 1#9/Kg < 500 #9/Kg
Toluene 500 #9/Kg < 500 n9/Kg
Ethyl benzene 500 ng/Kg 9800 ng/Kg
Xylenes 500 k9/Kg 46000 19/Kg
BTEX (total) 55800 rg/Kg #
QUALITY CONTROL DATA
SURROGATE COMPOUND SPIKE LEVEL SPIKE RECOVERED
Bromof luorobenzene(SS) 50.0 ng/Kg 97.0 %

# Based upon Good Laboratory Practice, the result is rounded to the appropriate number of significant figures.

NDRC Laboratories, Inc. \0("'_,{)4;[ ( %pp&/“" a

David R. Godwin, Ph.D.
Chief Executive Officer



COOLER RECEIPT FORM 2288&} <
Date Received _14 uay 93 Project CA-zswgJ_ -
Number of Coolers | District \)Jo
Date Checked in _\4u4anf 93 By (sign) o;,ig\;
1. Shipping bill number_jgmb_&@_sh
2. Custody seals on cooler_|ow FPRosSi
3. Custody seals intact..... No

: Hassd
4. Chain-of-Custody in plastiC..:cteeeeeeeeeecessoesss.YES

5. Chain-of-Custody filled out properly...... ceesaes .@ No
6. SWD signed Chain-of-Custody properly.. R .. .@ No
7. Ice and packing \(E -BURBLE -WRAD

8. All bottles sealed........... ceccesecsreennn @ No
9. Any bottles broken........... tessessssssesse s cee..Yes @
10. Labels in good condition and complete............ No
11. Labels agree with COC................. No
12. Correct containers used...... ceecasescenesaenees . . No
13. Preserved properly......... ceenon No
14. Sufficient sampPle. ...t ieeereeeeeeeeeneonoons ce..fYes No
15. Bubbles absent from VOA.........cc.0. vesoesens P (-1 No R4

16. Client called....eeveeen.. R Ceeenene teteeeeasee..YeS

Details:

17 .Comments: ;




CONTRACT NO. DACA63-92-D-00456

| ) | Gootly
| Mreri Esponm | swp rab#3-2593 | chestt Mm | remp. #F
_ 226206

CHAIN OF CUSTODY - SOIL SAMPLES
PAGE 1 OF 2

U.S. Army Corps of Engineers
Fort Worth District, Fort Worth, Texas

‘ Locatwn-@vwzu 4258625%5 Date*__/ {'ﬁ Time: __L
Site: Kot /518

Boring No.: /V

Proj. Engineer 7.2@5”/7# . Phone No. @Mi@qﬂ
CONTAINERS
Jars | Sample No.(s) & Depths Total | C/Seal No.
(ea.) |FAF8-[578-B-Nw/Of 1
A
* S/{-‘- &LﬂEZJar () = 120 ml Jars {} = Vials
PARAMETERS ’
Parameter Test Methods *
TRPH /8.1
V7% LAY

Lol

CUSTODY RECORD

MW - Received By: Date: Time:
5’/Lo1/73 : m} 1IMA%93 LOB8

- e S a/m/w’
Bt 4




SWD Lab #

Chest #

Teﬁp.-ﬁ77g

" PARAMETER

Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Nickel
Selenium
Silver

Zinc

- MIPR#EBRIWDS5

CHAIN OF CUSTODY PAGE 2 OF 2
-SOIL/RINSTATE SAMPLE -

v.s. Army Corps of Engineers

Fort Worth District, Fort Worth, Tx.

TEST DETECTION LIMITS
METHOD (TOTAL VALUES)
(ug/L)
7060 1.0
6010 10.0
6010 10.0
6010 10.0
6010
7471 0.2
6010 15.0
7740 1.0
6010 10.0
6010 10.0

<Z6LD7

DETECTION LIMITS
(TCLP VALUES)

(ug/L)
5
10
2
10
20
0.2
20
2
10
10

NOTE: If TCLP analysis is required, add test method 1311 to the

-other test methods.




<Z62IE

Well Boring Logs
for

MW-7 through MW-12



A YA N

Hole No. MW-7
DIVISION INSTAL ION SHEET
DRILLING LOG SOUTHWEST FORT WORTH v 1 seers
1. PROJECT 10. SZE AND TYPE OF BIT 3'* SHELBY, 7% ROCKBIT
MONITOR WELL INSTALL: CARSWELL AFB 11. DATUM FOR ELEVATION SHOWN (78M or MSL
2. LOCATION (Coordinates or Station) NGVD
BASE SERVICE STATION 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY FAILING 1500
USCE 13. TOTAL NO. OF OVER- ﬁ:DlSTURBED {UNDISTURBED
4. gg bno. (As }slmnm drawing thie BURDEN SAMPLES TAKEN ! 3 : 0
MW-7 14. TOTAL NUMBER CORE BOXES ()
5. NAME OF DRILLER
WILLIAMS 15. ELEVATION GROUND WATER ENCOUNTERED e 10
6. DIRECTION OF HOLE 6. DATE HOLE ESTARTED ECOMPLETED
T vERTICAL [T} INCLINED DEG. FROM VERT. ! : ;7 DEC 93 17 DEC
S TCKNESS OF OveRD - - 17. ELEVATION TOP OF HOLE 567'91
d OVERBURDEN N 18. TOTAL CORE RECOVERY FOR BORING  N/A
8. DEPTH DRILLED INTO ROCK 6' 19. SIGNATURE OF INSPECTOR
9. TOTAL DEPTH OF HOLE 17 BOB McVEY
DEPTH SYMBOL C'-ASS‘F'C;\J&'&N, p%MATERWS SAMPLEe| PID TPH BTEX MTEE OTHER
o 13 < PPM PPO PP8
- 0.0 to0 3.8 —
- CLAY - medium/low =
—_ piasticity, medium 0 PPM E
- stiff/stiff, moist, very -
5.2 FILL |[dark brown to brown. l
= sandy/sitty. fill? - —
3 I <30.0f 6.5 5.4 ;
— 0 PPM [
4/ /138" 10 6.5' —
:/c AY - low plast. -
T stiff, moist. brown to pale =
= brown, few shellss very 0 PPM E-
- sitty, calc. —
= 2
—-: [ [ ("\l 6 ;
- 6.5 10 11.0 30.5| 5.8 .2 [~
a SAND/SILT - fines few grains 2 O PPM [
8—] up to medium. moist to wet i
-] by 8.5’, yellow brown and o
A 4 light gray. clayey, calc. -
T0 DEC 93] ght gray yey o pou -
- :
v __ L
7 DEC 934 " -
3 |0 pru| 31.2 | 5.4 |<5.0 -
— [V -
T =
L1011’ 1017’ -
12— 1 JLIMESTONE - weather stained —
T at top. mostly grey/dark -
] TJ grey by 15', hard (rock -
4T classification). E_
T : -
“—T —
T -
N [
T [~
T b
— ] »
| | -
T [
16— T —
I -
-+ -0 17.0’- -
j —
18— —
. -
- -
—l L —
20 =
SWL 350 PROJECT HOLE NO.
SEP 80 MONITOR WELL ® BSS MwW-7



¢ VI

Hole No. MW-7
DIVISION INSTALLATION SHEET
DRILLING LOG SOUTHWEST FORT WORTH OFl _ SHEETS
1. PROJECT 10. SiZE AND TYPE OF BIRSEE REMARKS
MONITOR WELL INSTALL, CARSWELL AFB . DATUM FOR ELEVATION SHOWN (TB¥ or WSU
2. LOCATION (Coordinates or Station NGVD
BASE SERV'CE STATION 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY FALING 1500
USCE 13. TOTAL NO. OF OVER- \DISTURBED JUNDISTURBED
4. HOLE NO. (As stown an drowing thile BURDEN SAMPLES TAKEN | 8 ) Q
and flis numder) MW-7
14. TOTAL NUMBER CORE BOXES 0
5. NAME OF DRILLER
WILLIAMS 15. ELEVATION GROUND WATER xSEE REMARKS
6. DRECTION OF HOLE 16. DATE HOLE ESTARTED ECOMPLETED
3 vERTICAL ] INCLINED DEG. FROM VERT. {7 DEC 93 7 DEC 93
17. ELEVATION TOP OF HOLE 5857 .91
7. THICKNESS OF OVERBURDEN 1 18. TOTAL CORE RECOVERY FOR BORING %
8. DEPTH DRLLED INTO ROCK 6" 19. SIGNATURE OF INSPECTOR
9. TOTAL DEPTH OF HOLE 17 BOB McVEY
c‘?.ﬁ'?s’.t’?‘ #| DEBTH | LEGEND CLA?S‘{'&::'C?,NWQF;;‘;TERWS QEEE%RVE- g?égf? (Drilling Q“':iwsf'?s&,- geotn of
o N . « - . . wegther i o -; 1 1 [hai
- 0.0 to 3.8’ - -
— Y - e ®rilling -
- ——CI]A\;T. fdnu%égﬁm 0 to 10" - 3" shelby -
. plasticily. X water noted by 10°, —
. stiff/stiff, moist. very ’ . ” =
. 10° to 11" - 10" auger.
,—T FILL | dark brown to brown, refusals [
— H H ? -
3 sandy/silty, fill? Fo-1 | set 8” csng. to 117, -
_ 77/8" rockbit to 17 -
- set well-see diagram -
4— / . Samp les [
= )’{ 3810 6.5 RINSATE taken before 6' |
_ QL AY - low D[osfv ' _ =
, " . to 8’ run - for BTEX —
7 stiff. moist, brown to pale 3-40ml vials & preserved f—
- brown, few shells. very & | w/HCL -
7] siltys calc. = -
pu— = T
6= / = |1/2 liter jars for BTEX -
. & TRPH: [
_ ) , FS-2 | FS-1: 2.0 to 3.0 [~
. 8.5 _to11.9 . A |FS-2: 6.5 to 8.0 -
. SAND/SILT - fine. few grains ac FS-3: 9.0 to0 10.0 o
g1 uwp to medium. moist to wet ) ’ -
. by 8.5', yellow brown and BTEX only: =
. A light gray. clayey, calc. e -
O DEC 93 _1 QA & QC: 6.5 to 8.0 -
7 FS-3 | HNU [
W AN Continuous reads from 0 [
7 DEC 93 . to 11’ of shelby pushes -
- were all zero. '_'
: —
= [
' FHR
4 11 _to 17’ Woter Level — -
12— LIMESTONE - weather stained 18 hour check @ B.6' —
T L} at top. mostly grey/dark 9 Dec. @ 8.7’ =
11 grey by 15, hard (rock 10 Dec. @ 8.7’. }L_
_l %J classification). : E
I 1 =
14— T —
11T [~
I : 1 N
o -
—d l’ —
1 -
|
16— ] L
I =
- -TD 17.0'- [
18—: :_
20 o
ENG FORM1836 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT I”°"E NO.
MAR 71 MONITOR WELL BSS MW-7




Hole No. MW-8

DRILLING LOG I SOUTHWESTERN Mot ORT WORTH D aers
1. PROJECT 0. SIZE AND TYPE OF @T =
MONITOR WELL INSTALL, CARSWELL AFB 1. DATUM FOR ELEVATION SmstE :IEItAIZ'J(S
2. LOCATION (Ccorginales o Stafion) NGVD
BASE SERVICE STATION T NAr ACTURERS DESNATION OF DL
3. DLIJN.SLNE éczucv FALING 1500 — .
4.mQ|6J;uunmummvut T ‘15325§h2L§9ﬁ¢n 3 1
g T mr) -MW-8 4. TOTA. MNBER CORE BOXES  N/A -
5. NAVE OF DRELER
WILLIAMS 13. ELEVATION GROUND WATER »s» SEE REMARKS
6. DIRECTION OF HOLE 165. DATE HOLE —?MTED —'EIIPLETED
(X] veRCA, [ mcLreD 0EC. FRON VERT. .6 DEC 93 6 DEC 93
17. ELEVATION T0P OF HOLE 556.73
7. THOGESS OF QVERBURDEN - 8. TOTAL CORE RECOVERY FOR BORNC N/ A z
8. DEPTH DRLLED INTO ROCK - 19. SIGNATURE OF NSPECTOR
9. TOTA. DEPTH OF HOLE 27.0 BOB MCVEY
% CORE | BOX OR REMARKS
ELEV.ATKN oe::'m incrc Qﬁs‘f*w"g:]go’:ﬂmls EE%C:V- sn'nz (Dgégrrgr 7:’;’;’ :%rz /sa,is.,n”glm)af
3 0.0’ 70 13.5' 1.% ~ DRILLING C
LLAY 0.0’ 10 14.0" - 3" SHELBY [
0.0° 10 5.0’ - HIGH AT 2’ INTERVALS WITH 8” -
PLASTICITY, MEDIUM STIFF T0 AUGER CLEAN OUT EVERY TW0 |
STIFF. MOIST. VERY DARK BROWN. PUSHES. -
SILTY. SLIGHTLY SANDY. WATER NOTED BY 14.0° DURING |
AUGERING. =
14.0° 70 26.0" - 10" AUGER. f—
SET 8“ CASING TO 26.0'. -
WITH 8" AUGER - CLEAN QUT [
10 21.0°. —
SET WELL-SEE DIAGRAN. -
S 2. SAWPLES E
% 5.0’ 70 10.0° - MEDIUM TAKEN BEFORE 8.0° T0 10.0'. |-
i 4 PLASTICITY, STIFF TO VERY STIFF. RINSATE-2-1 LITER AMBER [
V(74 SLIGHTLY MOIST. DARK YELLOW Fse1 GLASS PRESERVED WITH HCL [
- / BROWN. SANDY/SILTY. GRAVELLY. AND ICED. FOR TRPH TEST. [
— CALCAREDUS. CARTON - 7.0° T0 8.0°. —
T4/ /7% c-1 o
4/ /4 44 1TER JARS - -
—14 BTEX AND TRPH# FI1ELD a
Y/ A FS-1: 6.0° T0 7.0’ ~
_‘/ Fs-2: 10.0' T0 12.0 -
14 FS-3: 26.0' T0 27.0 o
:/ 0 MND OC: 10.0° T012.0' |
0—] TRPH ONLY. —
7 DEC 93/ 10.0° 70 13.5° - AS ABOVE. -
3 4| EXCEPT STIFF TO MEDIUM STIFF. FS-2 | 3. HNU READINGS -
— VERY MOIST. VERY SANDY/SILTY. OA | CONTINUOUS READINGS OF —
3 OC | SHELBY SAMPLES: ALL -
= READINGS WERE ZERO.FROM [
- 0.0’ T0 14.0°, AND 2
- AT 19.0' = 0 -
— AT 22.0' =0 -
3 AT 21.0° =0 -
o 3 13.5’ 10 21,0’ o
5 DEC 93 SAND/SILT - FINE. WET. BROWN 4. WATER LEVEL -
. AND YELLOW BROWN. VERY CLAYEY, 18 HOUR CHECK AT 10.11°. [
15— CALCAREQUS. DEVELOPED 6 DECEMBER. 1993. |
] 8 DECEMBER. 1993 — AT -
: 10-1’. :
= -
T C
- :
20 o
ENG FORM1836 PREVIOUS EDXTIONS ARE OBSOLETE. PROJECT HOLE NO.
NAR 71 MOMITOR WELL & BSS MW-8

f:/ed/drawing/carswell/bss/bsslogs

May. 13,

1994

08:01:12

<<6211



ELEVATION TOP OF HOLE
DRLLING LOG (Cont Sheet) 556.73 Hote No. MW-8
PROJKECT INST ALLATION seET 2
BASE_SERVICE STATION CARSWELL AFB of 2 SHEETS
ASSFICATION OF MATERIALS % CORE | 80X OR Repracs
ELEVATION | DEPTH | LEGEND a Toar ot ggv s:gg GNMut:::;huduMJ
L) b . » 1 1
] -
] C
22 —
" n
- [
24_5 :—
— —
26— —
] FS-3 F
™ 21" —
- -
3 "
28— —
i n
303 =
3 F_
. -
. »
32— —
- -
g [
347 —
36-_ -
- -
- -
7 -
5 C
38— —
3 C
40 C
7 -
3 -
] E
427 —
— [
44 2
ENG FORMI836-A PREVIOUS EDTIONS ARE OBSQLETE. PROJECT |"°"E No.
NAR T MONITOR WELL © BSS MW-8

L

f:/ed/drawing/carswell/kss/bsslogs May. 13, 1994 08:00:12



Hole No. MW-8
DIVISION INSTALLATION SHEET
BORING LOG SWD FT WORTH or 2 ;-EETS
L PROKCT 0. SZE MO TYPE OF B3 SHELBY W/8"810" AUGER
MONITOR WELL INSTALL, CARSWELL AFB 1. DATUM FOR ELEVATION SHOWWBW or MSU
2. LOCATION (Coordiacies o Siation) NGVD
BASE SERVICE STATION 12. MAMFACTURER'S DESIGNATION OF DRILL
3 ORUNG ACNCY FALING 1500
— 13. TOTAL NO. OF OVER- TSTURBED TUNDS TURBED
4. HOLE NQ. (As shgwn on drawing Mhis BURDEN SAMPLES TAKEN 3 1
ond e rumber} MW-8 —L .
T o - 4. TOTA. MAMBER CORE BOXES  N/A
WILLIAMS 15. ELEVATION GROUNG WATER  ENCOUNTERED @ 14°
6. DRECTION OF HOLE 6. DATE HOLE "STARTED CONPLETED
X vernca. [J mcumep DEG. FROM VERT. .6 DEC 93 16 DEC 93
17. ELEVATION TOP OF HOLE 556.73
7. THOCESS OF OVERBURDEN - 1. TOTAL CORE RECOVERY FOR BORNG  N/A x
8 DEPTH DRILED NTO ROCK - 19. SIGNATURE OF INSPECTOR
9. TOTA DEPTH OF HOLE 27.0° Robert McVe
DEPTH SYMBOL CLASSFICATION OF WATERALS saPLee] PO ™ aTex | wTEE OTHER
L 1] < (s PP PR
0.0’ 70 13.5' -
CLAY =
0.0° 10 5.0° - HIGH [~
PLASTICITY, MEDIUM STIFF TO —
2 STIFF. MOIST. VERY DARK BROWN. 0 PPM —
SILTY. SLIGHTLY SANDY. ~
. 0 PPM =
__‘ ., :—
. , , -
- 5.0° TO 10.0° - MEDIUM -
6—1 PLASTICITY, STIFF TO VERY STIFF. 0 PPM it
. SLIGHTLY MOIST, DARK YELLOW - [
3 BROWN. SANDY/SILTY, GRAVELLY, brlg <30.0| 5.2 1<5.0 C
i CALCAREQUS.
3 (iE <1-01 wATER CONTENT 12.1 1 |
8] Tl {o pPM WET DENSITY 138.8 PCF |-
= a8 DRY DENSITY 120.3 PCF |
n ORGANIC MATTER 2.1 % £
3 POROSITY a1 |
. C
. 0 PPM =
7 DEC 95 10.0° T0 13.5’ - AS ABOVE. o -
— EXCEPT STIFF TO MEDIUM STIFF, N E=] -
= VERY NOIST. VERY SANDY/SILTY. |2} = <30.0f 6.2 | 3-6 —
3 S -
3 o
12— 0 PPN o
- -
3 :
— 13.5' 10 27.0° 0 PPM a
T SAND/SILT - FINE. WET. BROWN —
1 AND YELLOW BROWN., VERY CLAYEY, -
= CALCAREOUS. -
3 -
16— —
3 -
— —
= -
18—: —
3 =
_3 0 PPN b__
3 -
20 -
SWL 350 Tmo.tcr HOLE NO.
L SEP B0 MONITOR WELL @ BSS MW-8
f:/ed/drawing/carswell/bss/bssleogs May. 13, 1994 08:02:08




ELEVATION TOP OF HOLE
BORING LOG (Cont Sheet) 556.73 Hole No. MW-8
PROJCT INST ALLATION SHEET 2
BASE_SERVICE_STATION CARSWELL AFB o2 SErls
DEPTH SYMBOL asm{;g« mo’:v MATERIALS SAPLES] PO ™ OTEX | NTEE
L] -] (3 [ [ ] [ ]
E —
22_5 0 PPM E_
7 -
- -
- g
4 -
= :
] [
3 -
26 | —
. FS-3 o PPM 33.9] 5.6 | 11.4 N
- ™ 27 -
-
28— .
- -
3 =
30— —
- -
- -
32— —
7 —
3 3
34— —
-4 -
- o
- »
36—5 —
E -
38— —
= e
40 E—
42 —
E :
44 -
SWL 350-A PROJECT HOLE NO.
=P B0 MONITOR WELL @ BSS MW-8

L

f:/ed/drawing/carswell/bss/bsslcgs May.

13,

1994

08:03:0¢

L6214



Hole No. MW-9

VISION
DRILLNG LOG }" SOUTHWESTERN

INSTALLATION
FORT WORTH

Fs‘r1
oF 1  sHeeTS

1. PROJECT

MONITOR WELL INSTALL, CARSWELL AFB

0. SZE AND TYPE OF BT «SEE REMARKS

2. LOCATION fCeoroinales or Siaton)
BASE SERVICE STATION

1. DATUM FOR ELEVATION SHOWN (T8N or #SU

NGVD

3. DRLLING AGENCY
US.CE.

12. MAMFACTURER'S DESGNATION OF DRLL
FALING 1500

J T

. 17 NO. QVER-
4. HOLE NO. (s s an crawirg e 'er_ s DROSH SWELES TAEN 0 B R ik
S NAC O DRLER . TOTAL MIMBER CORE BOXES ()
WILLIAMS 15. ELEVATION GROUND WATER =xxSEE REMARKS
. DRECTION OF MOLE 6. DATE HOLE TsrarTED TcowETED
) veRTcA [ cLmeD CEC. FRON VERT, L 11/23/93 _11/23/93
17. ELEVATION TOP OF HOLE 560.30
7. THOGESS OF OVERBURDEN o 8. TOTAL CORE RECOVERY FOR BORNG  N/A 2
8. DEPTH DRLLED MTO ROCK o ey —————
9. TOTAL DEPTH OF HOLE 29’ H0B MCVEY
2 ;mwjm‘f nt:rn P uwm O WA %“3"" 2".’?“’2 (Dritting r,/g:w%r"%“s lass. st of
. 0.0’ 70 7.0’ 1. % - DRILLING [
3 SAND - FINE TO MEDIUM. SLIGHTLY 0.0’ TO 18.6' - 3" SHELBY [
= MOIST. VERY DARK BROWN WITH DARK AT 2’ INTERVALS WITH 8* |~
= YELLOW BROWN SEAMS (CLEAN SAND AUGER CLEAN OUT EVERY Two |-
5] ZONES). VERY SILTY AND CLAYEY, PUSHES. -
E CALCAREOUS, SCATTERED GRAVELS TD WATER NOTED BY 18.0’. -
- 1.0". HOLE CAVING UP 70 16.0'. |
] 18.0" T0 29.0’ - 10 AUGER. f—
- SET CASING TO 30.0°. AND 8* |£
3 AUGER CLEAN OUT. o
4—] SET WELL-SEE DIAGRAM. —
n 2. SAMPLES -4 ITER il
. FS-1: 5.0° T0 6.0’ -
3 FS=11 rs-2: 14.0' To 15.0’ -
66— FS-3; 28.0° TO 29.0’ .
. PACKED IN ICE. ~
] BTEX AND TRPH PER SITE. -
7.0’ 10 16.5’ 3. HNU READINGS -
CLAY AT SURFACE = 0. (ZERQ). -
8 7.0' 10 13.0" - HIGH CONTINUOUS READS OF [~
3 PLASTICITY. VERY STIFF TO HARD, EXTRUDED SHELBY'S: -
] MOIST. VERY DARK BROWN TO DARK 0.0’ 10 2.0’ =0 -
3 BROWN. SILTY AND SLIGHTLY SANDY, 2.0 10 4.0° =0 -
VERY SANDY SEAM - 8.0° T0 9.0°. 4.0’ 70 6.0' =0 =
10 13.0°_T0 16.5° - AS ABOVE, 6.0' 70 8.0° =0 —
EXCEPT STIFF. AND SOME DARK RED 8.0’ 70 10.0’ =0 »
BROWN. 10.0° 10 12.0° = 0 [
12.0° 10 14.0° = 0 [
14.0° T0 16.0° = 4 AT 14.4' |
12 16.0' 10 18.0" = 20 -
(PROBABLY DUE TO =
CONTAMINATED WATER) -
24 NOV 9 18.0' 10 20.0' =UP T0 10 |~
20.0" 10 22.0" = 0.2 C
AT 26.0' =0 =
14 AT 29.0° = 0 ;"
FS-2 n
4. NOTES -
WATER AT 12.7°, ONE HOUR |-
AFTER DRILLING. -
% 18 HOUR CHECK AT 12.7°.  |—
29 NOVEMBER, 1993 - 11.8°. |-
DEVELOPED 110 GALLONS UNTIL &
16.5’ 10 29.0° CLEAR ON 24 NOVEMBER.1993. |
_SAND - FINE. VERY MOIST. DARK WELL SET AFTER ONE HOUR |
sz ! . YELLOW BROWN TO YELLOW BROWN AND READING. -
23 NOV 93 LIGHT GRAY, VERY SILTY AND 30 NOVEMBER. 1993 - 11.7". |
CLAYEY, SILT SEAMS. CHEMICAL 1 DECEMBER. 1993 - 11.7'. F
ODOR AT TDP OF SECTION. AND s
' | DECREASING WITH DEPTH. -
20 =
ENG FORMI836 PREVIOUS EDNTIONS ARE OBSOLETE. PROVECT HOLE NG,
WR 71 MONITOR WELL € BSS  MW-9




|
L

DRILLING LOG (Cont Sheet)

ELEVATION TOP OF HOLE

560.30 Hole No. MW-9
PROJECT INST AL ATION S€ET 2
BASE SERVICE STATION CARSWELL AFB oF 2 SEETS
ELEVATION | DEPTH | LECEND c ASW& pq;‘uumns 5::%5? %og (Origng time, 2:’: loss, dagvn of
L] » o’ - 1 9
E =
3 =
221 =
—: [
24— |
E -
26- E—
_E =
287 il
= FS-3 =
™ 5.0’ —
3 -
30 .
S n
- -
32 E—
= 3
34 E—
- =
. -
= -
3 [
36? [
. [
38 -
5 [~
- »
—] u
40 7] —
3 E_
j =
= -
42 —
3 [
- [
44 7 -
ENG FORMI836-A previous EDITIONS ARE GBSOLETE. PROJECT F‘“ No.
NAR 7

]

™)

&y

3]

o9



L

f:/ed/drawing/carswell/bss/bsslogs

Hole No. MW-9

-

BORING LOG ™™ syp

INST ALLATION

SHEET 1|

FORT WORTH of 2 sEETS

VAL A N

. PROKECT

0. SZE AND TYPE OF BT 3" SHELBY, 8&10" AUGER

MONITOR WELL INSTALL, CARSWELL AFB

1. DATUM FOR ELEVATION SHOWWSY or ¥SU

2. LOCATION (Coordéaates or Station) NGVD
BASE SERVICE STATION 12. MANUFACTURER'S DESIGNATION OF DRILL
3 m;tﬁs&m FALING 1500
— 13. TOTAL NO,OF OVER- DisTURBED TUNDISTURBED
4. HOLE_NQ. fAs shown on drawing fiie BURDEN SAMPLES TAKEN 6 N 0
and Tlie smber) ., MW-9
T o - 4. TOTA. MUNBER CORE BOXES N/ A
WILLIAMS 1. ELEVATION GROUND WATER ENCOQUNTERED @ 18'
6. ORECTION OF HOLE TSTARTED COMPLETED
3 vernca. [ maeo 0eG. Frou veRe, | OATE MaE .23 NOV 83 23 NOV 83
17. ELEVATION TOP OF HRE  560.30
7. THOONESS OF OVERBURDEN - 18. TOTAL CORE RECOVERY FOR BORNG N/A
8 DEPTH DRLLED WTO ROCK - 5. SIGNATURE OF INSPECTOR

May.

9. TOTA. DEPTH OF HOLE 2.0’ Robert McVe
DEPTH SYNBOL CLASSFICATION OF NATERIALS sawPLEr| PO TPH BTEX | MTEE OTHER
e L] < Y P8 P8
3 0.0° 70 7.0’ -
- SAND - FINE TG MEDIUM. SLIGHTLY [
) MOIST. VERY DARK BROWN WITH DARK -
I YELLOW BROWN SEAMS (CLEAN SAND o
2] ZONES), VERY SILTY AND CLAYEY. 0 PPM o
- CALCAREOUS. SCATTERED GRAVELS TO ~
— 1.0%. ~
4_: 0 PPN :_
- -
- "y <30.0 | <4.7 | <5.0 :
-] v |0 PPN -
5——- -
E :
1.0° T0 16.5° -
8 CLAY 0 PPM o
] 7.0’ T0 13.0' - HIGH -
- PLASTICITY, VERY STIFF TO HARD. -
] MOIST, VERY DARK BROWN TO DARK -
3 BROWN. SILTY AND SLIGHTLY SANDY, -
VERY sy«m sm,— 8.0’ 10 9.0'. 0 PPM »
10 13.0'_T0 16.5' - AS ABOVE. —
EXCEPT STIFF. AND SOME DARK RED =
BROWN. -
2 0 PPN :_
24 NOV 94 =
1 |0 PPM 5_
o~ -
< <30.0 | <4.7 | <5.0 -
[ ¥, -
% 4 PPM :_
14 -
—] 16.5" 10 28.0° a =
- _SAND - FINE, VERY MOIST, DARK Z ~
AV YELLOW BROWN TO YELLOW BROWN AND & -
23 NOV 94 LIGHT GRAY. VERY SILTY AND =
- CLAYEY, SILT SEAMS. CHEMICAL -
— ODOR AT TOP OF SECTION. AND o= —
- DECREASING WITH DEPTH. =& [
20 3 ae -
SWL 350 PROKECT HOLE NO.
=P 80 MONITOR WELL © BSS MW-S

13, 1994 06:57:33



<Z6218

ELEVATION TOP OF HOLE
BORING LOG (Cont Sheet) 560.30 Hole No. MW-9
PROJECT INSTALLATION e 2
BASE_SERVICE STATION CARSWELL AFB o 2 seers
DEPTH SYMBOL CLAST\C{A& Uzl) NATERALS SAPLE" PO ™™ BTEX NTEE
. -] < Py e ”»
- -
3 = -
— o b—
— [« % -
] o~ C
S o
22—: -
. [
— -
24— —
= -
- -
26—: 0 PPM :__'_
] g
= =
28— ~
- - E
3 I_.}._ <30.0 | 5.2 |<5.0 -
- (VS —
= 2.0 0 PPN -
30— —
. -
32— [
34— —
36— —
- L
—] L —
38— —
0 -
42 -
3 -
— -
‘3 -
44 -
SWL 350-A PROJECT HOLE NO.
SEP 80 MONITOR WELL @ BSS MW-9

f:/ed/drawing/carswell/bss/bsslogs

May.
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Hole No. MW-10

DRLLING LOG P %0uTHwWESTERN AT ORT WORTH l;ﬁ 2 seers
L PROXCT 0. SZE MO TYPE OF BT 3 SHELBY,W/ 8"&10" AUG
MONITOR WELL INSTALL, CARSWELL AFB . DATON FOR ELEVATON SYOWN 75w o USU
2. LOCAION (Caordfraes or Staricn/ MSL
BASE SERVICE STATION == PV p——————
3. Tjuéuééc:ncv FAILING 1500 i .
wr— -— 13. TOTAL NO. OF OVER- DISTURBED UNOISTURBED
4. HOLE NO. (As shown on drowing iftie BURDEN SAMPLES TAKEN N 3 ,
ond (Me muumber) .MW'10
S o 4. TOTAL NUNBER CORE BOXES N/A
WILLIANS 1. ELEVATION GROUNO WATER __ ENCOUNTERED @ 20°
e are o o [OOSR 93 W 03
17. ELEVATION TOP OF HOLE 553.28
7. THOQESS OF QVERBURDEN - 18. TOTAL CORE RECOVERY FOR BORNG  N/A P’
8. DEPTH DRLLED NTO RoCK - 1. SGNATURE OF INSPECTOR
5. TOTAL DEPTH OF HOLE 320" ROBERT_McVEY
% CORE | BOX OR REMARKS
acwen| cerm |umo| | axmgrgyeews | REE | BEE| oy et e
- 0.0’ 105.7 1.% - DRILLING NOTES -
7 SAND - MOSTLY FINE. MOIST, DARK 0.0° T0 20.0° - 3" SHELBY. [
— BROWN. SILTY TO VERY SILTY, WATER NOTED BY 20.0°. —
. CLAYEY. SLIGHTLY GRAVELLY. 10" AUGER TO 32.0°. SET 8” |
- CALCAREDUS. CASING T0 32.0°. -
- 8" AUGER CLEAN OUT. -
- sgLgy | BAIL HOLE. SET WELL-SEE -
— TUBE | DIAGRAM. —
- *% - HOLE OFFSET 6.5’ -
- NORTH. 4 DEGREES EAST. FRaM |
4— 30" OAK TREE. —
- WATER LEVEL - 18 HOUR CHECK |
= AT 15.5'; 13 DECEMBER, 1993 |
] - 14.85". o
6—./. /5.1 10 12.0° 2. SAMPLES -'/LITER —
:/ CLAY/SILT ~ LOW TO MEDIUM BTEX AND TRPH: [
- PLASTICITY, HARD. SLIGHTLY MOIST FS-1; 8.0° T0 9.0 -
—1//"] 10 DRY. BROWN AND RED YELLOW. FS-2: 16.0' 10 18.0° —
=/} VERY SANDY WITH SEAMS, F$-3;  31.0° 10 32.0' -
3 CALCAREDUS. TRPH ONLY: =
8 QA AND OC: 16.0° T0 18.0° |
I A FS-1 | RINSATE-2 1 LITER FOR TRPH |
- - PRESERVED WITH HCL AND [
3 ICED. AND TAKEN BEFORE -
:/ 14.0° 70 16.0° RUN. -
0—L L —
1/ 3. HNU READINGS -
3 CONTINUGUS READS OF =
/4 EXTRUDED SHELBY'S: _—
317/ 0.0’ T0 14.0° - ALL ZERO |
12— 16.0' T0 18.0° - UP T0 350 I~
=] 12.0' 10 18.5" 18.0° 10 20.0' -~ UP T0 350 |
| CLAY - HIGH PLASTICITY. VERY AT 27.0° - UP TO 7 -
o o STIFF. WOIST, DARK BROWN TO DARK AT 32.0° = ZERD —
| YELLOW BROWN, VERY SANDY AND -
y SILTY, SLIGHTLY GRAVELLY. 4. SHELBY SAMPLE -
4P o | CALCAREOUS. INCREASING SAND WITH SHELBY TUBE SEALED FROM [
v . 4 oePTh. RUN: 2.0° 10 4.0°. -
13 DEC 93 & RINSATE —
16 Y —
y F$-2 n
A ('Y n
y oc -
8 ‘4 [18.5° 10 320’ \ L
“T' SAND - MOSTLY FINE. VERY MOIS -
. o TO WET, STRONG BROWN AND LIGHT -
Av4 =« | GRAY, NUMEROUS THIN CLAY SEAMS. [
JDEC I3 NG - | CHEMICAL ODOR. -
ENG FORM1B36 PREVIOUS EDITIONS ARE OBSOLETE. PROJECY HOLE NO.
AR 71 MONITOR WELL € BSS  MW-10
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ELEVATION TOP OF HOLE

DRILLING LOG (Cont Sheet) 559.28 Hoie No. MW-10
PROJECT INST ALLATION sHEET 2
BASE SERVICE STATION CARSWELL AFB oF 2 SHEETS
ELEVATION | DEPTH | LEGEND O A SF IO W ATERALS #eCov- | Smett (Ortiing o, wesr s, et of
Iption) ERY NO. weornering, oic., It Significont)
- (] < ¢ . [] Y
e I 3
3.". -
-4 . -
241 . . -
Je - [
d. . -
— - - -
264. . il
£ 3
—.°. »
28.9°.". -
3° . : - [
304.°.° C_
= .. —
3°.°. F$-3 -
32— ™ 32.0' il
i g
34 _
36_3 :_
38— [
40 [
m [
42 "] -
44 -
ENG FORMI836-A PREVIOUS EDITIONS ARE OBSOLETE. PROJECT HOLE NO.
MAR 71 MONITOR WELL @ 8SS MW-10

f:/ed/drawing/carswell/bss/bsslogs May. 13, 1994

07:04:37



Hole No. MW-10
DIVISION INST ALLATION SHEET 1
BORING LOG SOUTHWESTERN AT WORTH DISTRICT o 2 seers
1 PRO¥CT 0. SZE MO TYPE OF BT 3 SHELBY W/8"&10"AUGER
MONITOR wELL lNSTALL, CARSWELL AFB 1. DATUM FOR ELEVATION SHOWW AW or WSU
2. LOCATION (Coordinates or Skaton MSL
BASE SERVICE STATION 2. MAMFACTURER'S DESIGNATION GF DRILL
3. DRLUNG AGENCY FALING 1500
CORPS _OF ENGINEERS 3 T&J‘I‘f NO. OF OVER- "DSTURBED " UNDISTURBED
4. HOLE NG (45 Shown o0 ovavig ke ' " BURDEN SMMPLES TAKEN 3 . 1
: ::‘em“"‘:;“n MW-10 4. TOTAL MUNBER CORE BOXES  N/A
" WILLIAMS 5. ELEVATION GROWO WATER ENCOUNTERED @ 20"
6. DRECTION OF MOLE 6. DATE HOLE STARTED TconLETED
O vernca. ] mcumen DEG. FROM VERT. ,9 DEC 93 ,9 DEC 93
17. ELEVATION TOP OF HOLE 559.28
7. THOKESS OF OVERBURDEN - 8. TOTAL CORE RECOVERY FOR BORNG N/ZA
8. DEPTH DRLLED INTO ROGK - 19. SGNATURE OF INSPECTOR
$. TOTA. DEPTH OF HOLE 32.0° ROBERT McVEY
DEPTH SYMBOL G-*SS"C}“ON OF MATERIALS samres| PO ™H 8TEX MTEE OTHER
. 3 < [as ) "o e
3 0.0° 705.7° -
] SAND - MOSTLY FINE. MOIST. OARK -
—— BROWN, SILTY TO VERY SILTY. [
7 CLAYEY. SLIGHTLY GRAVELLY. —
2] CALCAREOUS. 0 PP -
- WATER CONTENT 14,21 E
= - T 0ENSITY 110.2PF |-
] & DRY DENSITY  S6.5PCF |
= ORGANIC MATTER 1.83 -
P i POROSITY 20
6. /A 5.1 1012.0° 0 PPy C
] CLAY/SILT - LOW TO MEDIUM C
. PLASTICITY. HARD. SLIGHTLY MOIST =
~—/°/°4 TO DRY., BROWN AND RED YELLOW. —
=/ -} VERY SANDY WITH SEAMS. -
3 / CALCAREOUS. 0 PPU -
8— [
= -— I~
:/ S <30.0 | 2.4 }|<S.0 E
_/ bl =
3 / 0 PPM -
10—/4 A -
. 0 PPR -
12 —
12.0° 70 18.5' ot
CLAY - HIGH PLASTICITY, VERY ~
STIFF. MOIST. DARK BROWN TO DARK —
YELLOW BROWN. VERY SANDY AND -
SILTY, SLIGHTLY GRAVELLY. 0 PP -
L CALCAREOUS. INCREASING SAND WITH —
A 4 DEPTH. -
13 DEC 93 - ~
3 & <10 -
6 — —
‘IN :
& 56 MJ 3902 -
-
30 -
s ull
8.5’ 10 32.0° N -
SAND - MOSTLY FINE. VERY MOIST -
TO WET. STRONG BROWN AND LIGHT [
GRAY. NUMEROUS THIN CLAY SEAMS. 350 [
CHEMICAL ODOR. PPY o
SWL 350 |Prosect [HoLe no.
SEP 80 MONITOR WELL @ BSS MW-10



MONITOR WELL @ BSS

BORI ELEVATION TOP OF HOLE
NG LOG {Cont Sheet) l 559.28 Hole No. MW-10
PROJECT INSTALLATION SH€ET 2
BASE_SERVICE STATION CARSWELL AFH o 2 SEETS
DEPTH | SymeoL CLASSFICATION OF WATERIAS smPLE-l PO | TPM gTEx | wrEe
- » < ) laa »e
J. . -
22—* - —
24.5 - - :_
H. . .
J- - =
26—- - —
.. 7 PR -
e = -
28—_ . o -
e -
304.°.° -
3. . ) - -
1 . . E <30.0 | 590.6 | 91.1 .
32 2.0 0 P —
- -
o= =
- -
36—] -
. —
3 3
38— —
40— —
2 2
44 o
PROJECT HOLE NO.

MW-10

6222



Hole No. MW-11

DRILLING LOG I SOUTHWESTERN

INSTALLATION SHEET |
FORT WORTH o 2 seers

1. PROJECT
MONITOR WELL INSTALL, CARSWELL AFB

0. SZE AND TYPE OF BIT 3" SHELBY/8"%10" AUGER

1. DATUN FOR ELEVATION SHOWN (TB¥ o WSL

2. LOCATION Caordinates or Svarion)
BASE SERVICE STATION

MSL

12. MANUFACTURER'S DESIGNATION OF DRLL

3. DRILLING AGENCY
U.S.C.E.

FALING 1500

CMW-11

4. HOLE NG. (As stoen on drowing iRl
ond fNe ramber)

UNDISTURBED

13. TOTAL NO. OF - DrsTURBED
BURDEN 0

QVER
SMPLES TMEN | 3 )

5. NAME OF DRLLER
WILLIAMS

14. TOTAL NINBER CORE BOXES  N/A

6. DRECTION OF HOLE

XJ VERNCAL [ ncLmeD DEG. FROM VERT.

13, ELEVATION GROUNO :um ENCOUNTERED @ 24°

STARTED T COMPLETED
16 DATE HLE 29 NOV 93, 2 DEC 93

. THOMNESS OF OVERBURDEN -

17. ELEVATION TOP OF HOLE 558 .88

18. TOTAL CORE RECOVERY FOR BORNG N/ A

19. SIGNATURE OF INSPECTOR

7.
8. DEPTH DRILLED INTD ROCK -
9. TOTAL DEPTH OF HOLE 38.0'

B0OB MCVEY

7 MOISTURE
CONTENY

DEPTH | LEGEND

(Description)
[

CLASSIFICATION OF MATERALS

# CORE | BOX OR
RECOV- | SANPLE
ERY

REMARKS
1Orilling time, water ioss, depth of
wegthering. ete. If significant)
S

Q'Q' E;}'[!'
SAND
0.0 70 17.5" - FINE Wi

MEDIUM GRAINS, SLIGHTLY MOIST AT

t.# - DRILLING NOTES

0.0’ T0 28.0° - 3" SHELBY.
NOTE: 22.0" TG 24.0° CAME
UP EMPTY: RE-PUSHED TO

TH SOME

N

»

TOP TQ DRY 8Y 6.0, SILTY TO

LIGHT BROWN, WITH SOME DARK
YELLOW BROWN. AND A VERY DARK
BROWN SEAM FROM 2.6' T0 4.5’
(VERY CLAYEY). CALCAREOUS.

VERY SILTY. FEW SCATTERED SHELL
FRAGMENTS AFTER 10.0°, BROWN TO

24.5" FOR RECOVERY.

8” AUGER CLEAN OUT AFTER
EVERY TWQ PUSHES.

WET SAND NOTED AT 24.0°
DURING AUGER CLEAN OUT.
28.0' T0 37.0" - 10 AUGER.
8" AUGER CLEAN OUT 38.0°.

RN

[+ ]

(s ]

|llll|IIIl||Lllllllllllllllllllllllll llIllIlIlllL

-t
Q

AFTER 8" CASING SET T0
31.0°.

SET WELL-SEE DIAGRAM.
DEVELOP WELL.

F$-1

2. SAWPLE NOTES

2l/4 ITER FOR BTEX AND
TRPH. AND PACKED IN ICE FOR
S.w.D.

QA AND OC - BTEX ONLY.
FS-1: 7.0° T0 8.0’

FS-2: 20.0' 10 22.0°
QA/0C; 20.0" TO 22.0°
FS-3: 37.0" T0 38.0'
RINSATE-3. 40 ML. TAKEN
BEFORE 16.0' TO 18.0' RUN.

3. HNU READINGS

TESTED CONTINUOUSLY ON
SHELBY MATERIAL AND AS
NOTED: SURFACE = ZERO; ALL
SHELBY READS FROM 0.0’ T0
28.0" WERE ZERG: AS WERE
READS AT 32.0°. AND 38.0°.

4. WATER LEVEL

WATER AT 33.0° AFTER
DRILLING INSIDE CASING.

18 HOUR CHECK INSIDE CASING
AT 15.5-7

DEVELOP HOLE 4 DECEMBER.
1993.

WATER AT 26.2° ON 6
DECEMBER. 1393, AND 7
DECEMBER. 1983.

RINSATE

WITH CLAY SEANMS AT 21.4'
21.7', AND 24.7' T0 25.1'

lIIIIIIIIllllllllIIIllllllllllllIIIIIIIIIIIIIllll

20

17.5° 10 25.0° - AS SAND
ABOVE, EXCEPT SLIGHTLY MOIST.

T0

ITIIITII|‘]III[IIII‘IIIIIII|l|ll|||ll|rll|ll|1llIIIIllllllllllllllll][|lll|IIIIIIIIIIIIIII||IIIIIll

ENG FORM1836 PREVIOUS EDITIONS ARE OBSOLETE.

f:/ed/drawing/carswell/bss/bsslogs

May.
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ELEVATION TOP OF HOLE 5 X0 Y oks X
DRLLING LOG (Cont S"""[ 558.88 Hole No.  MW-11 ALl SR,
PROJECT INST AL ATION SHEET 2
BASE_SERVICE STATION CARSWELL AFB oF 2 sETs
ELEVANION | DEPTH | LECEMO CLASSFICATION OF MATERIAS ;i(ég\zlz aosmx OR: (Drintng nfmwnd
{Dascription) ERY NG, woothar Ing, 8., 1Y Signif icant)
. L] < . 1 3
- F$-2 :
S— m b
= « -
225 -
3 -
N7 | 04 T -
29 NOV 93 -] -
3 25.0° 70 38.0° - FINE. WET, -
26 7 DARK GRAY AND DARK YELLOW BROWN. -
~— W <5 SILTY TO VERY SILTY. SILT SEAMS. —
BDIC H2S ODOR FROM 25.0° T0 32.0'. -
_‘ NUMERDUS THIN CLAY SEAMS -
- SCATTERED. GRAVELLY AFTER 37.0’. -
- CLAY SEAM 32.0° T0 32.4’. COARSE -
28— TO FINE SEAM ¥ITH TREE WOOD AND —
- GRAVELS AND SHELLS FROM 31.0° 10 -
3 32.0°. C
] =
307 C
32 AR E_
3/ C
34 all
3 :
— =
] [
-1 -
- -
36— C_
- £S-3 =
38—  38.0° —
- o
- —
- o
40 -
3 -
- .
427 —_
- o
44 -
ENG FORM1836-A PREVIOUS EDITIONS ARE OBSOLETE. PROJECT HOLE NO.
NAR 71 MONITOR WELL @ BSS MW-11
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Hole No. MW-11

3
tv
o3

DVISION INST ALLATION SHEET
BORING LOG l SOUTHWESTERN FT WORTH DISTRICT E, > deers
1 PROKECT 0. SIZE AND TYPE OF BT3" SHELBY/8"&10" AUGER
MONITOR WELL INSTALL, CARSWELL AFB o DATUN FOR ELEVATION SHOWWEW o ¥SU
2. LOCATION (Cordinotes or Statiany MSL
BASE SERVICE STATION P T T —ev———
DRLLING AGENCY FAILING 1500
LORPS OF ENGINEERS 13. TOTAL NO.OF OVER- "DISTURBED "UNDISTURBED
4. HOLE_NO. (As shown on drawing e BURDEN SAWPLES TAEN . 3 R 0
and Me rumber) . MW-11
. TOTAL NUMBER CORE BOXES  N/A
5. NAME OF DRILLER
WILLIAMS . ELEVATION CROU® WATER _ ENCOUNTERED © 24'
6. DRECTION OF HOLE 16. DATE HOLE STARTED "coMPLETED
COvermca (JNcumNeD — DEG.FROM VERT, . 29 NOV 93 , 2 DEC 93
17. ELEVATION TOP OF HOLE 558 .88
7. THOKNESS OF OVERBURDEN - 18. TOTAL CORE RECOVERY FOR BORING N7A
8. OEPTH DRLLED NTO ROCK - . SCNATRE OF WSPECTOR
8. TOTAL DEPTH OF HOLE 38.0' ROBERT McVEY
DEPTH SYnMEoL QW"?&"”{"“TEMS SAWPLE| PO TPH BTEX | MTBE OTHER
. ) < aa) ”s ”s
- 0.0' 10 38.0° [
3 SAND n
] 0.Q’ T0 17.5° - FINE WITH SOME [
= MEDIUM GRAINS. SLIGHTLY MOIST AT -
2] TOP TO DRY BY 6.0". SILTY TO 0 PP -
3 VERY SILTY., FEW SCATTERED SHELL =
FRAGMENTS AFTER 10.0'. BROWN TO -
_",// LIGHT BROWN. WITH SOME DARK -
. YELLOW BROWN. AND A VERY DARK =
- BROWN SEAM FROM 2.6’ T0 4.5° 0 PP C
4— / (VERY CLAYEY). CALCAREQUS. —
- "
6—: 0 PPN E‘
3 &> 52.7 | 10.0 | <5.0 =
- 0 PP [
8—_ [
10— i —
12— 0 Py —
. -
14— 0 PP =
16— 0 PP —
= s WA | <10 {<1.0 —
o 17.5° 70 25.0' - AS SAND 0 PP =
] ABOVE. EXCEPT SLIGHTLY MOIST. -
— WITH CLAY SEAMS AT 21.4' TQ -
— 21.7'. AND 24.7' T0 25.1°. -
— > —
20 - 0 PPU =
SWL 350 ]mo.zm ]non.z NO.
SEP 80 MONITOR WELL @ BSS MW-1

L

f:/ed/drawing/carswell/bss/bsslogs May. 13, 1994 07:24:04



ELEVATION TOP OF HOLE
BORING LOG (Cont Sheet) 558.88 Hole No. _ MW-11
PROJECT INSTALLATION seET 2
BASE_SERVICE_STATION CARSWELL AFB of 2 sEers
DEPTH | SymeoL CLASSFICATION OF MATERALS samesl PO ™™ BYEX | wrEE
o < s PFO PP
- o8 .
— & 4.6 | 6.1 <50 —
] + Io [
22_5 0 PPi E_
: ]
29 NOV 93\ -
0a _S ‘ 0 PPN o
3 25.0' 10 38.0' - FINE. WET. -
- DARK GRAY AND DARK YELLOW BROWN, 0 PPN B
__ﬂ‘i—: SILTY TO VERY SILTY. SILT SEAMS. -
§ DEC 93 o H2S ODOR FROM 25.0° TO 32.0°, =
= NUMEROUS THIN CLAY SEAMS nll
- SCATTERED. GRAVELLY AFTER 37.0°. -
- CLAY SEAM 32.0° TO 32.4°, COARSE -
28— T FINE SEAM WITH TREE WOOD AND 0 PP —
- GRAVELS AND SHELLS FROM 31.0' T0 y
] 32.0'. -
- -
- -
303 —
j-‘/-i) -
3323 -
. PPM [
3‘ _/ / 0 u
] =
- -
36— —
— & 5.7 | 5.7 [<5.0 —
3 -
- | [ .
38— 0 38.0° 0 -
- o
— -
40— —
— -
42— —
44 -
SWL 350-A —IFRO.EC'I HOLE NO.
SEP 30 MONITOR WELL @ BSS MW-11

L
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Hole No, MW-12

ENG FORM1836 previous
NAR 71

DRILLING LOG | SOUTHWESTERN ST ORT WORTH Y e
1 PROECT 0. SZE MO TYPE OF BT3* SHELBY W/8"&10" AUGER
MONITOR WELL INSTALL, CARSWELL AFB T DATON FOR ELEVATION SHOWN  (T6W o ASU
2. LOCATION RCzrdinaies ar Staflon MSL
BASE_SERVICE STATION T R ACTUNER'S DESINATION OF DL
3. DASE AGDUCY FALING 1500 . [
S T 13. TOTAL NO. OF OVER- DISTURBED UNDISTURBED
4. HOLE_NO. (As sicwn on drowing it BURDEN SMVPLES TAKEN | § , 0
ond e sumber? MW-12
e O DAL 14. TOTA. MUMBER CORE BOXES N/A
WILLIAMS 15. ELEVATION GROWNO WATER ENCOUNTERED € 10.6'
6. DRECTION OF HOLE 16, DATE MOLE TsTaRTED "COMPLETED
) veRnca, [ swcuse DEG. FROM VERT. 13 DEC 3,13 DEC 93
17. ELEVATION TOP OF HOLE 55().20
7. THOGESS OF OVERBURDEN - 18 TOTAL CORE RECOVERY FOR BORNG  N/A 1
8. DEPTH DRLLED NTO ROCK - 19. SCNATURE OF NSPECTOR
9. TOTAL DEPTH OF WOLE  28.0' BOB MCVEY
z&f}f u::m« Lecero 0-‘59"?5;5'2% v NATERALS é;c%ﬁ ?J:P_L‘? (@riiirg y{g?:??%mjd
Z 0.0' 10 28.0' 1. % - DRILLING NOTES -
Z SAND 0.0’ TO 12.0° - 3" SHELBY. E_
- 0.0’ 10 6.0° - FINE. MOIST, WATER NOTED BY 12.0’. -
- DARK BROWN TO BROWN, VERY SILTY. WATER TAPED AT 10.6'. -
2] CALCAREQUS. CLAYEY. 12.0' T0 28.0° - 10" AUGER. |-
B SET 8* CASING TO 28.0'. -
- 8 AUGER - CLEAN OUT, AND |-
—] BAIL HOLE. -
3 SET WELL-SEE DIAGRAM. [~
4 2. SAMPLES —
] .4 ITER BTEX AND TRPH AT -
A EACH SITE: -
- FS-13 7.0° T0 8.0’ -
- FS-2: 8.0' 10 9.0 u
6— FS-3: 26.0" 10 27.0° _
AXDD| 6.0° 109.0° - FINE. SLIGHTLY —
Y pbh{ MOIST. RED BROWN. SILTY AND 3. HNU READINGS -
-] CLAYEY, SHELLS. CALCAREQUS. CONTINUDUS READS OF —
31 pp Fs-1 | EXTRUDED SHELBY'S FRoM 0.0 |
= 70 12.0' = ZERO. C
85 bb g | 120 = D -
ENRYS AT 28.0" = ZERO. 3
] 9.0° 10 23.0' - MOSTLY FINE. -
10— WET. RED BROWN TO RED YELLOW. —
- VERY SILTY AND CLAYEY, THIN CLAY -
13 DiC 93 3 SEAMS, CALCAREOUS. -
12— —
14—_" —
= =
— —
18 =
20 -
PROJECT HOLE NO.

EDIMONS ARE OBSOLETE.

MOMNITOR WELL & BSS MW-12

<

)

S22y



L

ELEVATION TOP OF HOLE
DRILLING LOG (Cont Sheet) 560.20 Hole No. MW-12
PROJECT INST ALL ATION SHEET 2
BASE SERVICE STATION CARSWELL AFB oOF 2 SHEETS
2 cone | sox_or RENARKS
SFICATION OF ERALS -
ELEVATION | DEPTH | LECEND as ,w,m"“ A Rzggv sng.z m::; mm;r
. i L] . 1 3
221 —
. 23.Q0° 10 28.0' - FINE, WET, [
. YELLOW BROWN AND LIGHT GRAY., -
24— VERY SILTY AND CLAYEY, —
. CALCAREQUS. -
26— C_
3 FS-3 —
28] ™ 28.0' —
7 [
3 [
3 -
30— ==
327 -
: :
- C
34 =
u C
36— -
38—: -
] -
— [
40 —
42-J -
- C
— -
44 2 -
ENG FORM1836-A PREVIOUS EDITIONS ARE OBSOLETE. PROJECT l"""i No.

NAR 71

MONITOR WELL @ BSS

MW-12



Hole No. MW-12
DvISIoN INSTALLATION SHEET
BORING LOG [ SOUTHWESTERN FORT WORTH g
L PROECT 0. SZE MO TYPE OF BT3" SHELBY W/8"'&10" AUGER
MONITOR WELL INSTALL, CARSWELL AFB . DATUN FOR ELEVATION SHOWWBY or SU
2. LOCATION Cxordinates or Siation MSL
BASE SERVICE STATION 2. NAFACTURER'S DESGNATION OF DRILL
3 mégR’gs"c' £ NEER FAILING 1500
e m“‘oﬂ ENGI 55 S . TOTA. NO.OF OVER- "OISTURBED, TUNOISTURBED
- HOLE NO. (As arowm G0 draivy ' MW-12 BURDEN SMPLES TAGEN | 3 N 0
< o U. TOTA. MMBER CORE BOXES N/A
WILLIAMS 5. ELEVANON GROMO WATER ENCOUNTERED © 10.6
& DRECTION OF HOLE 6. DATE MOLE TSTARTED CoMPLETED
T vernca. [ maumeo DEG. FRON VERT. , 13 DEC 93 , 13 DEC 893
17. ELEVATION TOP OF HOLE 560.20
7. THOKNESS OF OVERBURDEN - 8. TOTAL CORE RECOVERY FOR BORNG  N/A x
8. DEPTH DRILED NTO ROCK - - P ——
$. TOTAL DEPTH OF HQLE 28.0' R RT _McVEY
DEPTH SYMa0L CL'&F'C:“O‘ OF MATERIAS sawLer| PO ™H BTEX NTBE OTHER
. b < lasd laa) [aa]
] 0.0’ 10 28.0° C
3 SAND -
] 0.0' 10 6.0° - FINE. MDIST. [
] DARK BROWN TO BROWN. VERY SILTY, -
2] CALCAREOUS. CLAYEY. 0 PP -
= L =
p I S -
6—1 0 PPN .
o
33 PP| 6.0° 109.0° - FINE, SLIGHTLY [~
I b D MOIST. RED BROWN. SILTY AND —
—_'“) b b CLAYEY, SHELLS. CALCAREQUS. ] —
. é <30.0 | <4.7 |<5.0 -
e3P b 0 PPN =
I3 Pp o -
- » <30.0 | <4.7 | <5.0 n
=2 il -
3 9.0’ 10 23.0 - MOSTLY FINE. 0 oW -
10—_‘ WET. RED BROWN TO RED YELLOW, —
— VERY SILTY AND CLAYEY. THIN CLAY C
13 DEC 93 — SEAMS, CALCAREOUS. ol
= n
12_: 0 PP :_
~ [
14— —
16— —
18— —
20 -
SWL 350 PROJECT HOLE NO.
SEP 80 MONITOR WELL @ BSS MW-12



BORING LOG (Cont Sheet)

ELEVATION TOP OF HOLE

560.20 Hole No. MW-12
PROJECT INSTALLATION €T 2
BASE_SERVICE STATION CARSWELL AFB oF 2 SHEETS
DEPTH | SvweoL CLASSFICATION OF MATERALS smPLEe| PO ™H aTEx | wTEE
. -3 < laa) ~e ”e
b -
22 —
- 0 _PPY -
- 23.0' 10 28.0' - FINE, WET, [
] YELLOW BROWN AND LIGHT GRAY. [~
24— VERY SILTY AND CLAYEY, —
] CALCAREQUS. -
26— —
] _ =
3 E <30.0 | <4.7 |<S5.0 -
3 =
28— 10 28.0° 0P -
. =
30— —
- -
32 -
34— —
3 =
36— —
38— —
- -
40— —
] =
42 —
E :
E 3
-] [
44 -
SWL 350-A PROJECT HOLE NO.
s 80 MONITOR WELL @ BSS MW-12



Signed Laboratory Reports
for
Soil Samples
from

Well Borings



ENVIRONMENTAL TESTING AND CONSULTING, INC. -~
Memphis, TN QASESB
Total Petroleum Hydrocarbons
Organics Analysis Data Sheet
‘oject Name : _Carswell Date Sample Prepared : _12/09/93
Date Sample Analyzed : _12/714/93
Field Sample Number : _MW-07-Fs-1 (2'-3') Matrix : _Soil Preparation Method : 9071
SWD Sample Number : _3-9616 Analytical Method 1 _418.1__
Analyst T _AJ
Date Sample Collected : _12/07/93 Dilution Factor HER

Date Sample Received _12/08/93

Contract Laboratory Sample Number : _9312-246-2

File Name T _9312-246.8
Results PQL
Analyte Units:(mg/Kg) Units:(mg/Kg)
TPH <30.0 30.0

PQL - Practical Quantitation Limit

A J é

LABORATORY MANAGER




ENVIRONMENTAL TESTING AND CONSULTING, INC.
Memphis, TN — ‘
Volatile Compounds 2&36233

Organics Analysis Data Sheet

‘oject Name : _Carswell Date Sample Prepared : _12/09/93
Date Sample Analyzed : _12/11/93
Field Sample Number : _MW-07-Fs-1 (2'-3') Matrix : _Soil Preparation Method : _5030
SWD Sample Number : _3-9616___ Analytical Method : _8020
Analyst T _WH
Date Sample Collected : _12/07/93 pilution Factor : _1
Date Sample Received : _12/08/93
Contract Laboratory Sample Number : _9312-246-2
File Name : _9312-246.A
SAMPLE RESULTS PQL
COMPOUND UNITS (ug/Kg) UNITS(ug/Kg)
Benzene <4.8 4.8
Toluene 6.5 4.9
Ethylbenzene <4.7 4.7
Xylenes (Total) <5.1 5.1
Methyl Tert Butyl Ether 5.4 5.0
UNITS: ug/L
------------------ RESULT EXP % REC QC LIMITS
SURROGATE STANDARD % RECOVERY
Bromof lLuorobenzene 21.4 55 39* 50-150

PAL - Practical Quantitation Limit
* - Surrogate Re\covery Outside QC Limits

Ui d b

{ABORATORY MANAGER




ENVIRONMENTAL TESTING AND CONSULTING,

Volatile Compounds
Organics Analysis Data Sheet

oject Name : _Carswell

Field Sample Number : _MW-07
SWD Sample Number : _3-9615_

Date Sample Collected : _12/07/93
Date Sample Received : _12/08/93

Contract Laboratory Sample Number : _9312-246-1
File Name 1 _9312-246.A

COMPOUND

........

Benzene
Toluene
Ethylbenzene
Xylenes (Total)

Methyl Tert Butyl Ether

UNITS: ug/L

..................

Bromof luorobenzene

PQL - Practical Quantitation Limit

Ut

LABORATORY MANAGER

Memphis, TN

Matrix : _Aqueous__

SAMPLE RESULTS

UNITS (ug/L)

..............

INC.

<6234

Date Sample Prepared
Date Samplte Analyzed
Preparation Method
Analytical Method
Analyst

Dilution Factor

PaL
UNITS (ug/L)

<1 1
<1 1
<1 1
<1 1
<1 1
RESULT EXP % REC Qc LIMITS
% RECOVERY
42.9 55 78 50-150

: _12/15/93

s _12/15/93

5030

: _8020

_WH
]




ENVIRONMENTAL TESTING AND CONSULTING, INC.

Memphis, TN
Total Petroleum Hydrocarbons 226235
Organics Analysis Data Sheet
oject Name : _Carswell Date Sample Prepared s _12/09/93
Date Sample Analyzed s _12/14/93
Field Sample Number : _MW-07-Fs-2 (6.5'-8') Matrix : _Soil Preparation Method : _9071___
SWD Sample Number : _3-9617 Analytical Method : _418.1__
Analyst : _AJ
pate Sample Collected : _12/07/93 Dilution Factor : 1

Date Sample Received _12/08/93

Contract Laboratory Sample Number : _9312-246-3

File Name : _9312-246.8
Results PQL
Analyte uUnits:(mg/Kg) Units:(mg/Kg)
TPH 30.5 30.0

PQL - Practical Quantitation Limit

e
Al d fos

LABORATORY MANAGER




ENVIRONMENTAL TESTING AND CONSULTING, INC.
Memphis, TN

Volatile Compounds - 9% Y,
Organics Analysis Data Sheet "’26‘“‘38

Date Sample Prepared : _12/09/93

’roject Name : _Carswell
Date Sample Analyzed : _12/11/93
Field Sample Number : _MW-07-FS-2 (6.5'-8") Matrix : _Soil___ Preparation Method : _5030__
SWD Sample Number T _3-9617___ Analytical Method : _8020__
Analyst : _WH
Date Sample Collected : _12/07/93 pilution Factor : 1
Date Sample Received : _12/08/93

Contract Laboratory Sample Number : _9312-246-3

File Name : _9312-246.A
SAMPLE RESULTS PaL

COMPOUND UNITS (ug/Kg) UNITS(ug/Kg)

Benzene <4.8 4.8

Toluene 5.8 4.9

Ethylbenzene <4.7 4.7

Xylenes (Total) <5.1 5.1

Methyl Tert Butyl Ether <5.0 5.0
UNITS: ug/L
""""""""""" RESULT EXP % REC QC LIMITS
SURROGATE STANDARD % RECOVERY
8romof luorobenzene 19.9 55 36* 50-150

PQL - Practical Quantitation Limit
* - Surrogate Recovery Qutside QC Limits

ld é

{ABORATORY MANAGER




ENVIRONMENTAL TESTING AND CONSULTING, INC.

Memphis, TN PR
Total Petroleum Hydrocarbons LK,@»&S 7
Organics Analysis Data Sheet
‘roject Name : _Carswell Date Sample Prepared : _12/09/93
B Date Sample Analyzed : _12/14/93
Field Sample Number : _MW-07-FS-3 (9'-10') Matrix : _Soil Preparation Method 1 907
SWD Sample Number T _3-9618 Analytical Method : _418.1__
Analyst : _AJ
Date Sample Collected : _12/07/93 Dilution Factor : 1

Date Sample Received : _12/08/93

Contract Laboratory Sample Number : _9312-246-4

File Name : _9312-246.8
Results PaL
Analyte Units:(mg/Kg) Units:(mg/Kg)
TPH 31.2 30.0

PAL - Practical Quantitation Limit

Y ﬁ,

UABORATORY MANAGER




‘oject Name : _Carswell

Field Sample Number

Date Sample Collected
Date Sample Received

_12/07/93
_12/08/93

ENVIRONMENTAL TESTING AND CONSULTING, INC.

Memphis, TN
Volatile Compounds
Organics Analysis Data Sheet

: _MW-07-Fs-3 (9'-10') Matrix : _Soil
SWD Sample Number : _3-9618___

<<GL38

Date Sample Prepared
Date Sample Analyzed
Preparation Method
Analytical Method

Analyst

Dilution Factor

QC LIMITS
% RECOVERY

Contract Laboratory Sample Number : _9312-246-4
File Name : _9312-246.A
SAMPLE RESULTS PaL
COMPOUND UNITS (ug/Kg) UNITS(ug/Kg)
Benzene <4.8 4.8
Toluene 5.4 4.9
Ethylbenzene <4.7 4.7
Xylenes (Total) <5.1 5.1
Methyl Tert Butyl Ether <5.0 5.0
UNITS: ug/L
------------------ RESULT EXP % REC
SURROGATE STANDARD
Bromof luorobenzene 25.7 55 47*

PQL - Practical Quantitation Limit
* - Surrogate Recovery Outside QC Limits

Y.

TABORATORY MANAGER

: _12/09/93

_12/11/93

_5030____

_8020____
WH

1




>roject Name

Field Sample Number
SWD Sample Number

Date Sample Collected
Date Sample Received

Contract Laboratory Sample Number

File Name

ENVIRONMENTAL TESTING AND CONSULTING, INC.
Memphis, TN
Volatile Compounds
organics Analysis Data Sheet

_Carswell

_3-9619__

_12/07/93
_12/08/93

<2639

Date Sample Prepared : _12/09/93

Date Sample Analyzed : _12/11/93
_MW-D7-QC Matrix : _Soil Preparation Method ¢ _5030____
Analytical Method : _8020__
Analyst T _WH
Dilution Factor : 1
: _9312-246-5
: _9312-246.A
SAMPLE RESULTS PQL
COMPOUND . UNITS (ug/Kg) UNITS(ug/Kg)
Benzene <4.8 4.8
Toluene 5.4 4.9
Ethylbenzene <4.7 4.7
Xylenes (Total) <5.1 5.1
Methyl Tert Butyl Ether 6.2 5.0
UNITS: ug/L
"""""""""""" RESULT EXP % REC Qc LIMITS
SURROGATE STANDARD % RECOVERY
Bromofluorobenzene 23.4 55 43* 50-150

PQL - Practical Quantitation Limit

* - Surrogate Recovery Outside QC Limits

ik,

LABORATORY MANAGER




Inchcape Testing Services

NDRC Laboratories

DATE RECEIVED

SAMPLE SUBMITTED BY
ADDRESS

ATTENTION

SAMPLE MATRIX
ID MARKS
PROJECT

DATE SAMPLED
ANALYSIS METHOD
ANALYZED BY
ANALYZED ON
DILUTION FACTOR
METHOD FACTOR
QC BATCH NO

8-DEC-1993

REPORT NUMBER
REPORT DATE

US Army Corps of Engineers
4815 Cass St.

Dallas, TX 75235-8011

Ms. Mai Tran

Soil
MW-07-QA 3-9620
Carswell (3-9620)

7-DEC-1993
EPA 8020 /1
PSS
13-DEC-1993
1

1

32-121393

<

1089 E. Coliins Bivd.
-~ . _Richardson. T\ 73081
L6 ;e 214-238-5501

Fax. 214-238-5592

D93-13945-1
21-DEC-1993

BTEX ANALYSIS

TEST REQUESTED DETECTION LIMIT RESULTS

Benzene 2.0 ra/Kg < 2.0 1g/Kg
Toluene 2.0 ra/Kg < 2.0 1g/Kg

Ethyl benzene 2.0 1g/Kg < 2.0 rg/Kg
Xylenes 2.0 #9/Kg < 2.0 19/Kg

BTEX (total) < 2.0 1g/Kg #

QUALITY CONTROL DATA

SURROGATE COMPOUND

SPIKE LEVEL

SPIKE RECOVERED

Bromof luorobenzene

50.0 19/Kg

109 %

# Based upon Good Laboratory Practice, the result is rounded to the appropriate number of significant figures.

Nastin

Cluddun A

Martin Jeffud UV
General Manager



Inchcape Testing Services
NDRC Laboratories

DATE RECEIVED

SAMPLE SUBMITTED BY
ADDRESS

ATTENTION

SAMPLE MATRIX
ID MARKS
PROJECT

DATE SAMPLED
ANALYSTIS METHOD
ANALYZED BY
ANALYZED ON
DILUTION FACTOR
METHOD FACTOR
QC BATCH NO

8-DEC-1993

<L

REPORT NUMBER
REPORT DATE

US Army Corps of Engineers
4815 Cass St.

Dallas, TX 75235-8011

Ms. Mai Tran

Soil

MW-07-QA 3-9620
Carswell (3-9620)
7-DEC-1993

EPA 8020 /1

PSS

13-DEC-1993

1

1

32-121393

64

1089 E. Collins Bivd.
Richardson, T\ 75081
Tel. 214-238-5591
Fax. 214-238-3592

D93-13945-1
21-DEC-1993

METHYL TERTIARY BUTYL ETHER

TEST REQUESTED

DETECTION LIMIT

RESULTS

Methyl Tertiary Butyl Ether

10.0 u9/Kg : <

10.0 ug/Kg

QUALITY CONTROL DATA

SURROGATE COMPOUND

SPIKE LEVEL

SPIKE RECOVERED

4-Bromofluorobenzene (SS)

50.0 ng/Kg

109 %

Mot QLaddurs dim

Martin Jeffud/U
General Manager



ENVIRONMENTAL TESTING AND CONSULTING, INC.

Memphis, TN .
’ L XY &Xi -
Total Petroleum Hydrocarbons ‘mﬁﬁ‘zzﬁﬁ:«

Organics Analysis Data Sheet

Date Sampte Prepared 1 _12/09/93

roject Name : _Carswell
Date Sample Analyzed 1 _12/714/93
Field Sample Number : _MW-08-fs-1 6'-7! Matrix : _Soil__ Preparation Method 9071
SWD Sample Number : _3-9577 Analytical Method : _418.1_
Analyst HLY
Date Sample Collected : _11/06/93 Dilution Factor : 1
Date Sample Received : _11/07/93

Contract Laboratory Sample Number : _9312-225-1

file Name 1 _9312-225.B
Results PaL
Anatyte Units:(mg/Kg) Units:(mg/Kg)
TPH <30.0 30.0

PQL - Practical Quantitation Limit

-LQNJ &

LABORATORY MANAGER




ENVIRONMENTAL TESTING AND CONSULTING, INC.

Memphis, TN
Volatile Compounds P
) oy
Organics Analysis Data Sheet 2&, ﬁﬁ&a
oject Name : _Carswell Date Sample Prepared : _12/08/93
Date Sample Analyzed : _12/11/93
Field Sample Number : _MwW-08-FS-1 6:-7' Matrix : _Soil Preparation Method : _5030
SWD Sampte Number : 3-9577___ Analytical Method : _8020
Analyst ¢ _WH
Date Sampte Cotlected : _12/06/93 Dilution Factor : 1
Date Sample Received : _12/07/93
Contract Laboratory Sample Number : _9312-225-1
File Name T _9312-225.A
SAMPLE RESULTS PQL
COMPOUND UNITS (ug/Kg) UNITS(ug/Kg)
Benzene <4.8 4.8
Toluene 5.2 4.9
Ethylbenzene <4.7 4.7
Xylenes (Total) <5.1 5.1
Methyl tert butyl ether <5.0 5.0
UNITS: ug/L .
----------------- RESULT EXP % REC QC LIMITS
SURROGATE STANDARD % RECOVERY
Bromofluorobenzene 19.7 55 36* 50-150

PQL - Practical Quantitation Limit

* . swrogatekpvery Outside QC Limits

“LABORATORY MANAGER




ENVIRONMENTAL TESTING AND CONSULTING, INC.

Memphis, TN
Total Petroleum Hydrocarbons ~ A4
Organics Analysis Data Sheet ‘*’ZGE —‘-4
'roject Name : _Carswell Date Sample Prepared 2 _12/23/93*
Date Sample Analyzed : 12727793
Field Sample Number : _MW-08 Rinsate Matrix : _Aqueous__ Preparation Method : _9070_
SWD Sample Number : _3-9580___ Analytical Method : _418.1__
Analyst : Ad___
Date Sample Collected : _11/06/93 Dilution Factor N
Date Sample Received : _11/07/93
Contract Laboratory Sample Number : _9312-225-4
File Name 1 _9312-225.8
Results PQL
Analyte Units:(mg/L) Units:(mg/L)
TPH <1.0 1.0

PQL - Practical Quantitation Limit
* - sample Extr;afted Outside EPA Holding Time. See Case Narrative.
7

e s

LABORATORY MANAGER




ENVIRONMENTAL TESTING AND CONSULTING, INC.

Memphis, TN
Total Petroleum Hydrocarbons
Organics Analysis Data Sheet ™y A
LLGR4Ls
oject Name : _Carswell Date Sample Prepared : _12/09/93
Date Sample Analyzed : _12/14/93
Field Sample Number : _MW-08-Fs-2 10'-12' Matrix : _Soil Preparation Method : _9071
SWD Sampte Number : _3-9578 Anatytical Method : _418.1__
Analyst : _AJ
Date Sample Collected : _11/06/93 pilution Factor : 1
Date Sample Received : _11/07/93
Contract Laboratory Sample Number : _9312-225-2
File Name : _9312-225.B
Results PQL
Analyte Units:(mg/Kg) Units:(mg/Kg)
TPH <30.0 30.0

PQL - Practical Quantitation Limit

Al G

LABORATORY MANAGER




ENVIRONMENTAL TESTING AND CONSULTING, INC.
Memphis, TN
Volatile Compounds
Organics Analysis Data Sheet

~

Lo 1oy SLaTs
PSP DA

~oject Name : _Carswell Date Sample Prepared : _12/08/93

Date Sample Analyzed : _12/11/93

Field Sample Number : _MW-08-FS-2 10'-12' Matrix : _Soil Preparation Method : 5030 _

SWD Sample Number : _3-9578___ Analytical Method : _8020__
Analyst : _WH

Date Sample Collected : _12/06/93 Dilution Factor H
Date Sample Received : _12/07/93

Contract Laboratory Sample Number : _9312-225-2

File Name 1 _9312-225.A
SAMPLE RESULTS PQL

COMPOUND UNITS (ug/Kg) UNITS(ug/Kg)

Benzene <4.8 4.8

Toluene 6.2 4.9

Ethylbenzene <4.7 4.7

Xylenes (Total) <5.1 5.1

Methyl tert butyl ether 5.6 5.0
UNITS: ug/L
------------------ RESULT EXP % REC QC LIMITS
SURROGATE STANDARD % RECOVERY
Bromof luorobenzene _18.7 55 34* 50-150_ _

PQL - Practical Quantitation Limit
* - 5urrogate/kg;)overy Outside QC Limits

A4,

LABORATORY MANAGER




ENVIRONMENTAL TESTING AND CONSULTING, INC.

Memphis, TN 2262@\?
Total Petroleum Hydrocarbons
Organics Analysis Data Sheet

roject Name : _Carswell Date Sample Prepared : _12/09/93
- Date Sample Analyzed : 12714793
Field Sample Number : _MwW-08-FS-3 26'-27' Matrix : _Soil Preparation Method : _9071__
SWD Sample Number : _3-9579 Analytical Method : 4181
Analyst P A
Date Sample Collected : _11/06/93 Dilution Factor :

Date Sample Received : _11/07/93

Contract Laboratory Sample Number : _9312-225-3

File Name : _9312-225.8
Results PaL
Analyte Units:(mg/Kg) Units:(mg/Kg)
TPH 33.9 30.0

PQL - Practical Quantitation Limit

AT

LABORATORY MANAGER




ject Name

Field Sample Number : _MW-08-FS-3 26'-27'

SWD Sample Number :

Date Sample Collected
Date Sample Received

ENVIRONMENTAL TESTING AND CONSULTING,

Memphis, TN

Volatile Compounds
Organics Analysis Data Sheet

_Carswell

_3-9579__

_12/06/93
_12/07/93

Contract Laboratory Sample Number : _9312-225-3

File Name

: _9312-225.A

Matrix : _Soil

R26248

Date Sample Prepared
Date Sample Analyzed
Preparation Method
Analytical Method

Analyst

pilution Factor

SAMPLE RESULTS PQL

COMPOUND UNITS (ug/Kg) UNITS(ug/Kg)

Benzene <4.8 4.8

Toluene 5.6 4.9

Ethylbenzene <4.7 4.7

Xylenes (Total) <5.1 5.1

Methyl tert butyl ether 1.4 5.0
UNITS: ug/L
------------------ RESULT EXP % REC QC LIMITS
SURROGATE STANDARD % RECOVERY
Bromof luorobenzene 29.2 55 53 50-150

PQL - Practical Quantitation Limit

usidl.

LABORATORY MANAGER

_12/08/93

_12/11/93

_5030___

_8020____
WH




ENVIRONMENTAL TESTING AND CONSULTING, INC.

Memphis, TN
Total Petroleum Hydrocarbons SO OO
IVANISE
organics Analysis Data Sheet 2‘4 A t‘)
oject Name : _Carswell Date Sample Prepared : _12/09/93
Date Sample Analyzed : _12/14/93
Field Sample Number : _Mw-08-QC Matrix : _Soil Preparation Method : _907M
SWD Sample Number : _3-9581 Analytical Method : _418.1__
Analyst T _AJ
Date Sample Collected : _11/06/93 Dilution Factor : 1

Date Sample Received : _11/07/93

Contract Laboratory Sample Number : _9312-225-5

File Name : _9312-225.8
Results PQL
. Analyte units:(mg/Kg) Units:{mg/Kg)
TPH <30.0 30.0

PQL - Practical Quantitation Limit

/‘/“%{ A

LABORATORY MANAGER




Inchcape Testing Services
NDRC Laboratories

DATE RECEIVED

SAMPLE SUBMITTED BY
ADDRESS

ATTENTION

SAMPLE MATRIX
ID MARKS
PROJECT

DATE SAMPLED
PREPARATION METHOD
PREPARED BY
PREPARED ON
ANALYSIS METHOD
ANALYZED BY
ANALYZED ON
DILUTION FACTOR
QC BATCH NO

6-DEC-1993

; Dallas,

. YC

. MTR

REPORT NUMBER
REPORT DATE

: US Army Corps of Engineers

4815 Cass St.

TX 75235-8011
: Ms. Mai Tran
Soil

: MW-08-0QA 3-9582

Carswell (3-9582)
6-DEC-1993
EPA 9071

7-DEC-1993
EPA 418.1 /1

13-DEC-19893
1
9071_3540_030

1089 E. Collins Bivd.
Richardson. T\ 7508t
Tel. 214-238-3591

226256

D93-13832-1
15-DEC-1983

TOTAL RECOVERABLE PETROLEUM HYDROCARBON

TEST REQUESTED

DETECTION LIMIT

RESULTS

Total Petroleum Hydrocarbon

10 mg/Kg <

10 mg/Kg

Motr Qf

A

Martin Jeffus

(g

General Manager



Inchcape Testing Services
NDRC Laboratories

1089 E. Collins Bl d.
Richardson. TX 75081
Tel. 214-238-3391 '
Fax. 214-238-3392

CLB25

DATE RECEIVED : 6-DEC-1993 REPORT NUMBER : D93-13832-1
REPORT DATE : 15-DEC-1993

SAMPLE SUBMITTED BY

US Army Corps of Engineers

ADDRESS 4815 Cass St.
Dallas, TX 75235-8011
ATTENTION Ms. Mai Tran
SAMPLE MATRIX Soil
ID MARKS MW-08-QA 3-9582
PROJECT Carswell (3-9582)
DATE SAMPLED 6-DEC-1993

MISCELLANEOUS ANALYSES
TEST REQUESTED DETECTION LIMIT RESULTS
Total Solids /1 0.01 % 83.4 %

QC Batch No : 89368A

Anatyzed using EPA 160.3 on 10-DEC-1993 by JAM

ﬂak_‘%%&db
Martln Je

General Manager



ENVIRONMENTAL TESTING AND CONSULTING, INC.

Memphis, TN
Total Petroleum Hydrocarbons )
organics Analysis Data Sheet 226252
‘oject Name : _Carswell Date Sample Prepared 2 _12/07/93
Date Sample Analyzed : _12/09/93
Field Sample Number : _FS-1 5'-6' Matrix : _Soil Preparation Method : 9071
SWD Sample Number : _3-9296 Analytical Method T _418.1__
Analyst : _WH
Date Sample Collected : _11/23/93
Date Sample Received : _11/30/93
Contract Laboratory Sample Number : _9311-763-1
File Name : _9311-763.B
Results PaL
Analyte Units:(mg/Kg) Units:(mg/Kg)
TPH <30.0 30.0

PQL - Practical Quantitation Limit

s L K

(ABORATORY MANAGER




ENVIRONMENTAL TESTING AND CONSULTING, INC.

Memphis, TN
Volatile Compounds PR
Organics Analysis Data Sheet z,.; ﬁ,@Zi)S
oject Name : _Carswell Date Sample Prepared : _12/01/93
Date Sample Analyzed : _12/03/93
Field Sample Number : _FS-1 5'-6° Matrix : _Soil Preparation Method s 5030 .
SWD Sample Number : _3-9296_ Analytical Method : _8020
Analyst : _WH
Date Sample Collected : _11/23/93 Dilution Factor 1
Date Sample Received : _11/30/93
Contract Laboratory Sample Number : _9311-763-1
File Name : _9311-763.A
SAMPLE RESULTS PQL
COMPOUND UNITS (ug/Kg) UNITS(ug/Kg)
Benzene <4.8 4.8
Toluene <4.9 4.9
Ethylbenzene <6.7 4.7
Xylenes (Total) <5.1 5.1
Methyl Tert Butyl Ether <5.0 5.0
UNITS: ug/L
-------------- RESULT EXP % REC QC LIMITS
SURROGATE STANDARD % RECOVERY
Bromof luorobenzene _22.6 55 41* 50-150

PQL - Practical Quantitation Limit
* - surrogate Recovery Outside QC Limits

LY.

LABORATORY MANAGER




roject Name : _Carswell

Field sample Number : _FS-2 14'-15¢
SWD Sampte Number T _3-9297

Date Sample Collected : _11/23/93
Date Sampte Received : _11/30/93

ENVIRONMENTAL TESTING AND CONSULTING, INC.
Memphis, TN
Total Petroleum Hydrocarbons
Organics Analysis Data Sheet

Matrix

Contract Laboratory Sample Number : _9311-763-2
File Name : _9311-763.8
Results
Analyte Units: (mg/Kg)
TPH <30.0

PAL - Practical Quantitation Limit

sl A B

CABORATORY MANAGER

: _Soil

PQL
Units:(mg/Kg)

226H254

Date Sample Prepared
Date Sample Analyzed
Preparation Method
Analytical Method
Analyst

: _12/07/93
: _12/09/93

: _9071

: _418.1_

.
.

WH




yject Name _Carswell

Field Sample Number : _FS-2 14'-
SWD Sample Number T _3-9297__

Date Sample Collected : _11/23/93
Date Sample Received : _11/30/93

Contract Laboratory Sample Number
File Name

ENVIRONMENTAL TESTING AND CONSULTING, INC.
" Memphis, TN

Volatile Compounds
Organics Analysis Data Sheet

15

: _9311-763-2
: _9311-763.A

COMPOUND

........

Benzene

Toluene
Ethylbenzene
Xylenes (Total)

Methyl Tert Butyl Ether

UNITS: ug/L

PQL - Practical Quantitation Limit

g1t

CABORATORY MANAGER

Matrix : _Soil

SAMPLE RESULTS

UNITS (ug/Kg)

RESULT

VAL YA
Date Sample Prepared : _12/01/93
Date Sample Analyzed : _12/03/93
Preparation Method 1 _5030___
Analytical Method : _8020__
Analyst T _WH
Dilution Factor I

PQL
UNITS(ug/Kg)

4.8
4.9
4.7
5.1

5.0

% REC QC LIMITS

% RECOVERY




ENVIRONMENTAL TESTING AND CONSULTING, INC.
Memphis, TN ST
Total Petroleum Hydrocarbons 2"’ ‘““bb
organics Analysis Data Sheet

'roject Name : _Carswell Date Sample Prepared  : _12/07/93
B Date Sample Analyzed : 12709793
Field Sample Number : _FS-3 28'-29! Matrix : _Soil___ Preparation Method : 9071
SWD Sample Number  : _3-9298 Analytical Method 2 4180
Analyst : _WH
Date Sample Collected : _11/23/93
Date Sample Received : _11/30/93

Contract Laboratory Sample Number : _9311-763-3

File Name : _9311-763.8
Results PaL
Analyte Units:(mg/Kg) Uni ts:(mg/Kg)
TPH <30.0 30.0

PQL - Practical Quantitation Limit

sl dE,

LABORATORY MANAGER




oject Name _Carswel l
Field Sample Number : _FS-3 287-
SWD Sample Number : _3-9298_

Date Sample Collected : _11/23/93
Date Sampie Received : _11/30/93

Contract Laboratory Sample Number
File Name

ENVIRONMENTAL TESTING AND CONSULTING, INC.

Memphis, TN
volatile Compounds

Oorganics Analysis Data Sheet 226257
Date Sample Prepared : _12/01/93
pate Sample Analyzed : _12/03/93
29¢ Matrix : _Soil Preparation Method s _5030___
Analytical Method : _8020___
Analyst : _WH
Dilution Factor : 1
: _9311-763-3
: _9311-763.A
SAMPLE RESULTS PQL
COMPOUND UNITS (ug/Kg) UNITS(ug/Kg)
Benzene <4.8 4.8
Toluene 5.2 4.9
Ethylbenzene <4.7 4.7
Xylenes (Total) <5.1 5.1
Methyl Tert Butyl Ether <5.0 5.0
UNITS: ug/L
------------------ RESULT EXP % REC ac LIMITS
SURROGATE STANDARD % RECOVERY
Bromof luorobenzene 29.5 55 54 50-150

PQL - Practical Quantitation Limit

4

LABORATORY MANAGER




ENVIRONMENTAL TESTING AND CONSULTING, INC.

Memphis, TN
Total Petroleum Hydrocarbons
Lt X e Fo)
Organics Analysis Data Sheet y oy & 6250
‘oject Name : _Carswell Date Sample Prepared : _12/14/93
Date Sample Analyzed : _12/16/93
Field Sample Number : _MW-10-FS-1 ((8'-9") Matrix : _Soil Preparation Method : _9071____
SWD Sampte Number : _3-9754 Analytical Method : _418.1__
Analyst : A
Date Sample Collected : _12/09/93 pilution Factor S S
Date Sample Received : _12/11/93
Contract Laboratory Sample Number : _9312-379-2
File Name : _9312-379.8
Results PQL
Analyte Units:(mg/Xg) Uni ts:(mg/Xg)
TPH <30.0 30.0

PQL - Practical Quantitation Limit

el 4 .

LABORATORY MANAGER




ENVIRONMENTAL TESTING AND CONSULTING, INC.

oject Name : _Carswell

Field Sample Number : _MW-10-FS-1 (8'-9')
SWD Sample Number T 39754

Jate Sample Collected
Date Sample Received

_12/09/93
_12/11/93

ontract Laboratory Sample Number : _9312-379-2

ile Name : _9312-379.A
SAMPLE RESULTS
. COMPOUND UNITS (ug/Kg)
Benzene 7.4
Toluene 9.1
Ethylbenzene <4.7
Xylenes (Total) 5.9
Methyl Tert Butyl Ether <5.0
UNITS: ug/L .
------------------ RESULT EXP
SURROGATE STANDARD
Bromof Luorobenzene 70.4 55

PQL - Practical Quantitation Limit

A 7@

LABORATORY MANAGER

Memphis, TN
Volatile Compounds
Oorganics Analysis Data Sheet

Matrix : _Soil

<G50

Date Sample Prepared : _12/13/93
Date Sample Analyzed : _12/21/93

Preparation Method : _5030
Analytical Method : _8020
Analyst : _WH
Dilution Factor L
PaL
UNITS(ug/Kg)
4.8
4.9
4.7
5.1
5.0
% REC QC LIMITS

% RECOVERY




ENVIRONMENTAL TESTING AND CONSULTING, INC.

Memphis, TN
Total Petroleum Hydrocarbons
- . ~n &7 _‘/\ (\
Organics Analysis Data Sheet ZAZ GﬂEUU
“oject Name : _Carswell Date Sample Prepared : _12/16/93
Date Sample Analyzed : _12/17/93
Field Sample Number : _MW-10 Matrix : _Agqueous__ Preparation Method : 9070____
SWD Sample Number : _3-9753 Analytical Method : _418.1_
Analyst : _AJ
Date Sample Collected : _12/09/93 Dilution Factor : 1
Date Sample Received : _11/11/93
Contract Laboratory Sample Number : _9312-379-1
File Name : _9312-379.8
Results PQL
Analyte Units:(mg/L) Units:(mg/L}
TPR <1.0 1.0

PQL - Practical Quantitation Limit

’ J
/
Ll @

LABORATORY MANAGER




ject Name : _Carswell

rield Sample Number
SWD Sample Number t _3-9755

ate Sample Collected : _12/09/93
Date Sample Received : _12/11/93

: _MW-10-FS-2 (16'-18")

ENVIRONMENTAL TESTING AND CONSULTING, INC.

Memphis, TN
Total Petroleum Hydrocarbons
Organics Analysis Data Sheet

Matrix : _Soil

ontract Laboratory Sample Number : _9312-379-3

ile Name : _9312-379.8
Results PQL
. Analyte Units:(mg/Kg) units:(mg/Kg)
TPH 32.0 30.0

PQL - Practical Quantitation Limit

Va
J’.//v’b{ cf ffu;

LABORATORY MANAGER

<<HGZo1
Date Sample Prepared 2 _12/14/93
Date Sample Analyzed : _12/16/93
Preparation Method : _9071__
Analytical Method : _418.1__
Analyst H.Y)
Dilution Factor : 1



ENVIRONMENTAL TESTING AND CONSULTING, INC.

Memphis, TN
Volatile Compounds
Organics Analysis Data Sheet 2282'{“}2
roject Name : _Carswell Date Sample Prepared : _12/13/93
Date Sample Analyzed : _12/21/93
Field sample Number : _MW-10-FS-2 (16'-18') Matrix : _Soil Preparation Method : _5030___
SWD Sample Number ¢ _3-9755___ Analytical Method : _8020__
Analyst : _WH
Date Sample Collected : _12/09/93 Dilution Factor : _10
Date Sample Received : _12/11/93
Contract Laboratory Sample Number : _9312-379-3
File Name : _9312-379.A
SAMPLE RESULTS PaL
COMPOUND UNITS (ug/Kg) UNITS(ug/Kg)
Benzene 93.6 4.8
Toluene 779 4.9
Ethylbenzene 1,900 4.7
Xylenes (Total) 5,250.1 5.1
Methyl Tert Butyl Ether 39.2 5.0
UNITS: ug/L
-------------- RESULT EXP % REC QC LIMITS
SURROGATE STANDARD % RECOVERY
Bromof luorobenzene _64.9 55 118 50-150___

PQL - Practical Quantitation Limit

/)
Uil K

LABORATORY MANAGER




ENVIRONMENTAL TESTING AND CONSULTING, INC.

rject Name : _Carswell

Field Sample Number : _MW-10-FS-2 (31'-32')
SWD Sample Number : _3-9756

Date Sample Collected : _12/09/93
Date Sample Received : _12/11/93

Contract Laboratory Sample Number : _9312-379-4

File Name : _9312-379.8
Results
Analyte Units: (mg/Kg)
TPH <30.0

PAL - Practical Quantitation Limit

At /é;

LABORATORY MANAGER

Memphis, TN
Total Petroleum Hydrocarbons
Organics Analysis Data Sheet

Matrix :

_Soil

PQL
Units:(mg/Kg)

<LZE6263

Date Sample Prepared
Date Sample Analyzed
Preparation Method
Analytical Method
Analyst

Dilution Factor

2 _12/14/93

1 _12/16/93

: 9071

: 4181
AJ

1



ENVIRONMENTAL TESTING AND CONSULTING, INC.

Memphis, TN
Volatile Compounds
L X0 ) F Pa iV
Organics Analysis Data Sheet ca@@b‘i
oject Name : _Carswell Date Sample Prepared : _12/13/93
pate Sample Analyzed : _12/21/93
Field Sample Number : _MW-10-FS-3 (31'-32') Matrix : _Soil Preparation Method : 5030
SWD Sample Number t _3-9756___ Analytical Method : _8020
Analyst : _WH
Date Sample Collected : _12/09/93 Dilution Factor H
Date Sample Received : _12/11/93
Contract Laboratory Sample Number : _9312-379-4
File Name 2 _9312-379.A
SAMPLE RESULTS PaL
COMPOUND UNITS (ug/Kg) UNITS(ug/Kg)
Benzene 43.4 4.8
Toluene 37.2 4.9
Ethylbenzene mm 4.7
Xylenes (Total) 399 5.1
Methyl Tert Butyl Ether 91.1 5.0
UNITS: ug/L
------------------ RESULT EXP % REC QC LIMITS
SURROGATE STANDARD % RECOVERY
Bromof luorobenzene _66.8 55 121 50-150___

PQL - Practical Quantitation Limit

uildd,

LABORATORY MANAGER




ENVIRONMENTAL TESTING AND CONSULTING, INC.

Memphis, TN
Total Petroleum Hydrocarbons
. : o ;
organics Analysis Data Sheet "‘;ﬁzss
roject Name : _Carswell Date Sample Prepared : _12/14/93
Date Sample Analyzed : _12/16/93
Field Sample Number : _MW-10-QC Matrix : _Soil Preparation Method : _9071____
SWD Sample Number 2 _3-9757 Analytical Method T _418.1__
Analyst T A
Date Sample Collected : _12/09/93 Dilution Factor I
Date Sample Received : _12/11/93
Contract Laboratory Sample Number : _9312-379-5
File Name : _9312-379.8
Results PaL
Analyte Units:(mg/Kg) Units:(mg/Kg)
TPH 39.1 30.0

PQL - Practical Quantitation Limit

Al jéQ

LABORATORY MANAGER




STLIETY
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DATE RECEIVED

SAMPLE SUBMITTED BY
ADDRESS

ATTENTION

SAMPLE MATRIX
ID MARKS
PROJECT

DATE SAMPLED
PREPARATION METHOD
PREPARED BY
PREPARED ON
ANALYSIS METHOD
ANALYZED BY
ANALYZED ON
DILUTION FACTOR
QC BATCH NO

10-DEC-1993

Inchcape Testing Services
NDRC Laboratories

REPORT NUMBER
REPORT DATE

US Army Corps of Engineers
4815 Cass St.

Dallas, TX 75235-8011

Ms. Mai Tran

Scil

MIW-10-QA 3-9758
Carswell (3-9758)
9-DEC-~-1993

EPA S071

YC

13-DEC-1993
EPA 418.1 /1
MTR

14-DEC-1993

1

9071_3540_030

1089 E. Collins Bivd.
Richardson. TN 73081 |
Tel. 214-238-3591
Fax. 214-238-3392

RI6I66

D93-

14098-1

21-DEC-1993

TOTAL RECOVERABLE PETROLEUM HYDROCARBON

TEST REQUESTED

DETECTION LIMIT

RESULTS

Total Petroleum Hydrocarbon

10 mg/Kg

56

mg/Kg

Nestin s Caffu

am

Martin Jeffud UV
General Manager



Inchcape Testing Services
NDRC Laboratories

DATE RECEIVED : 10-DEC-1993 REPORT NUMBER

SAMPLE SUBMITTED BY
ADDRESS

ATTENTION

SAMPLE MATRIX
ID MARKS
PROJECT
DATE SAMPLED

REPORT DATE

US Army Corps of Engineers
4815 Cass St.

Dallas, TX 75235-8011

Ms. Mai Tran

Soil

MW-10-QA 3-9758
Carswell (3-9758)
9-DEC-1993

1089 E. Collins Bhvd.
Richardson. TN 75081 .
Tel. 214-238-5591
Fax. 214-238-5592

<ZG267

D93-14098-1
21-DEC-1993

MISCELLANEOUS ANALYSES

TEST REQUESTED

DETECTION LIMIT

RESULTS

Total Solids

/1 0.01 %

86.8 %

QC Batch No : 893804

Analyzed using EPA 160.3 on 15-DEC-1993 by JAM

Noston,

Clafders dom

Martin Jeffds(UUV
General Manager



ENVIRONMENTAL TESTING AND CONSULTING, INC.
Memphis, TN TP
Total Petrolieum Hydrocarbons 2262b3
Organics Analysis Data Sheet

-oject Name : _Carswell Date Sample Prepared : _12/03/93
- Date Sample Analyzed  : _12/03/93
Field Sample Number : _MW-11-Fs-1 7:-8' Matrix : _Soil Preparation Method : 9071
SWD Sample Number : _3-9424 Analytical Method : _418.1__
Analyst : _WH
Date Sample Collected : _11/29/93 Dilution Factor N
Date Sample Received : _12/01/93

Contract Laboratory Sample Number : _9312-015-1

File Name : _9312-015.B
Results PQL
Analyte Units:(mg/Kg) Units:(mg/Kg)
TPH 52.7 30.0

PQL - Practical Quantitation Limit

Wbl L5,

L/ABORATORY MANAGER




ENVIRONMENTAL TESTING AND CONSULTING, INC.

Memphis, TN
Volatile Compounds e —
-
organics Analysis Data Sheet 446»&39
oject Name : _Carswell Date Sample Prepared : _12/02/93
Date Sample Analyzed : _12/03/93
Field sample Number : _MW-11-Fs-1 7'-8! Matrix : _Soil Preparation Method : _5030____
SWD Sample Number : _3-9424 Analytical Method : _8020__
Analyst : _WH
Date sample Collected : _11/29/93 Dilution Factor s _1
Date sample Received : _12/01/93
Contract Laboratory Sample Number : _9312-015-1
File Name : _9312-015.A
SAMPLE RESULTS PQL
COMPOUND UNITS (ug/Kg) UNITS(ug/Kg)
Benzene 4.8 4.8
Toluene 5.2 4.9
Ethylbenzene <4.7 4.7
Xylenes (Total) <5.1 5.1
Methyl Tert Butyl Ether <5.0 5.0
UNITS: ug/L
------------------ RESULT EXP % REC QC LIMITS
SURROGATE STANDARD % RECOVERY
Bromofluorobenzene 26.2 55 48* 50-150

PQL - Practical Quantitation Limit
* - surrogate Recovery Outside QC Limits

M L

LABORATORY MANAGER




~oject Name : _Carswell

Field Sample Number

SWD Sample Number 3-924 Z
Date Sample Collected : _11/29/93
Date Sample Received : _12/01/93

Contract Laboratory Sample Number
File Name

_MW-11-FS-1 16'-18"

ENVIRONMENTAL TESTING AND CONSULTING,
Memphis, TN
Volatile Compounds
Organics Analysis Data Sheet

Matrix : _Aqueous__

INC.

Analyst

VATX P

Date Sample Prepared
Date Sample Analyzed
Preparation Method
Analytical Method

Dilution Factor

QC LIMITS
% RECOVERY

: _9312-015-4
: _9312-015.A
SAMPLE RESULTS PaL
COMPOUND UNITS (ug/L) UNITS (ug/L)
Benzene <1 1
Toluene <1 1
Ethylbenzene <1 1
Xylenes (Total) <1 1
Methyl Tert Butyl Ether <1 1
UNITS: ug/L
------------------ RESULT EXP % REC
SURROGATE STANDARD
Bromof luorobenzene 50.2 55 91

PQL - Practical Quantitation Limit

! 1%

(ABORATORY MANAGER

_12/02/93

_12/02/93

_5030___

_8020___
WH




ENVIRONMENTAL TESTING AND CONSULTING, INC.

Memphis, TN
Total Petroleum Hydrocarbons
i tysi L LTy
Organics Analysis Data Sheet < 62!?1
*oject Name : _Carswell Date Sample Prepared : _12/703/93
bate Sample Analyzed : _12/03/93
Field Sampte Number : _MW-11-FS-2 20:-22' Matrix : _Soil Preparation Method 1 _9071
SWp Sample Number : _3-9425 Analytical Method : _418.1_
Analyst o _WH___
Date Sample Coliected : _11/29/93 Dilution Factor N
Date Sample Received : _12/01/93
Contract Laboratory Sample Number : _9312-015-2
File Name : _9312-015.8
Results PaL
Analyte Units:(mg/Kg) Units:(mg/Kg)
TPH 48.6 30.0

PAQL - Practical Quantitation Limit

ABORATORY MANAGER



ENVIRONMENTAL TESTING AND CONSULTING, INC.

Memphis, TN
volatile Compounds P
o )l ¥
organics Analysis Data Sheet 2&&@:&- ‘3
‘oject Name : _Carswell Date Sample Prepared : _12/02/93
Date Sample Analyzed : _12/03/93
Field Sample Number : _Mw-11-FS-2 20:-22° Matrix : _Soil Preparation Method : _5030
SWD Sample Number : 3-9425_ Analytical Method : _8020
Analyst : _WH
Date Sample Collected : _11/29/93 Dilution Factor H.

Date Sample Received : _12/01/93

Contract Laboratory Sample Number : _9312-015-2

_File Name : _9312-015.A
SAMPLE RESULTS PaL

COMPOUND UNITS (ug/Kg) UNITS(ug/Kg)

Benzene <4.8 4.8

Toluene <4.9 4.9

Ethylbenzene <4.7 4.7

Xylenes (Total) <5.1 5.1

Methyl Tert Butyl Ether <5.0 5.0
UNITS: ug/L
------------------ RESULT EXP % REC Qc LIMITS
SURROGATE STANDARD % RECOVERY
Bromof { uorobenzene 43.4 55 79 50-150

PQL - Practical Quantitation Limit

VA £,

LABORATORY MANAGER




‘oject Name :

Field Sample Number :
SWD Sample Number :

Date Sample Collected
Date Sample Received

Contract Laboratory Sample Number

File Name

ENVIRONMENTAL TESTING AND CONSULTING, INC.

Memphis, TN
Total Petroleum Hydrocarbons
Organics Analysis Data Sheet

Carswell
_MW-11-FS-3 37'-38" Matrix : _Soil
_3-9426
11729793
12/01/93
: _9312-015-3
: _9312-015.8
Results PaL
Analyte Units:(mg/Kg) Units:(mg/Kg)
TPH 51.7 30.0

PQL - Practical Quantitation Limit

e

LABORATORY MANAGER

AL A

Date Sample Prepared
Date Sample Analyzed
Preparation Method
Analytical Method
Analyst

Dilution Factor

: _12/03/93

_12/03/93
_9071
418.1__
_WH
1




ENVIRONMENTAL TESTING AND CONSULTING, INC.

Memphis, TN
Volatile Compounds
Organics Analysis Data Sheet

~oject Name : _Carswell

Field Sample Number : _MW-11-FS-3 37'-38' Matrix : _Soil
SWD Sample Number : _3-9426___

Date Sample Collected : _11/29/93
Date Sample Received : _12/01/93

Contract Laboratory Sample Number : _9312-015-3

PSS

Date Sample Prepared
Date Sample Analyzed
Preparation Method
Analytical Method
Analyst

Dilution Factor

File Name : _9312-015.A
SAMPLE RESULTS PaL

COMPOUND UNITS (ug/Kg) UNITS(ug/Kg)

Benzene <4.8 4.8

Toluene 5.7 4.9

Ethylbenzene <4.7 4.7

Xylenes (Total) <5.1 5.1

Methyl Tert Butyl Ether <5.0 5.0
UNITS: ug/L :
------------------ RESULT EXP % REC QC LIMITS
SURROGATE STANDARD % RECOVERY
Bromof Luorobenzene _26.7 55 L9* 50-150

PQL - Practical Quantitation Limit
* - surrogate Recovery Outside QC Limits

/Moz‘{%/fl/f;

CABORATORY MANAGER

: _12/02/93

_12/03/93
_5030___
_8020____
_WH
)




ENVIRONMENTAL TESTING AND CONSULTING, INC.
Memphis, TN
Volatile Compounds
organics Analysis Data Sheet

Yoke s Eod
zzzzgzxu 2,\)
ject Name : _Carswell Date Sample Prepared : _12/02/93
Date Sample Analyzed : _12/03/93
Field Sample Number : _MW-11-QC Matrix : _Soil Preparation Method : 5030
SWD Sample Number i _3-9428 Analytical Method : _8020__
Analyst : _WH
Date Sample Collected : _11/29/93 Dilution Factor : 