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1.0 INTRODUCTION

Apex Environmental, Inc. (Apex) has prepared this addendum to the Phase Il Resource
Conservation and Recovery Act (RCRA) Facility Investigation (RF}) in response to recommendations
in Apex's Phasae Il RFI report dated September 30, 1996, and comments by the Georgia Environmental
Protection Division (GAEPD) on the Phase Il RF| report dated January 10, 1997. On February 13,
1996, Apex issued an Addendum to the original Work Plan dated September 15, 1995, which was
approved by GAEPD on September 21, 1985. The Addendum to the Work Ptan was approved by
GAEPD in a letter dated February 12, 1997.

R489: Thiokoi2(087.005);vra 1
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2.0 OBJECTIVES

In comments on the Phase Il RFI report, the GAEPD recommended that the ground water
monitoring wells be resampiled for metais analyses using a “quiescent” method as outlined in GAEPD's
Hazardous Waste Management Program: Ground Waler Testing, Appendix IX - Georgia Modified
Standard Method, revised February 1991, The quiescent method requires that ground water
monitoring wells be allowed to stabilize for a period of not more than 24 hours between purging and
sampling before collecting ground water samples for metals analyses (this method is used for metals
only). The waiting interval allows sediments suspended in the water by purging to settle out. The
concem being that the presence of suspended sediments may lead to false positive analylical results
in unfiltered ground water samples.

At solic waste management unit (SWMU) 03, Apex observed additional surface areas
containing ordnance related items during field work for the Phase Il RFI. These areas were outside the
work zones to be cleared of ardnance for the geophysical surveys and test pitting conducted as a
portion of the Phase |l RFI. In the Phase Il RFI report, Apex recommended completing a surface
sweep in these additional areas at SWMU 03 and deactivating any ordnance related items found.

At SWMU 04, Apex completed a series of shallow soil barings as part of the Phase Il RFl in
an overflow ditch on the south and east sides of the Acetone Evaporation Pond. Apex collected a
shallow and deep sample from each boring location. Analysis of volatile organic compounds (VOCs)
indicated that acetone is present in several of the shallow (two to three feet below ground surface) and
deep (five feet below ground surface) soil samples. Apex recommended in the Phase Il RFI report that
additional soil borings be completed to assess the lateral extent of scil contamination and the possible
impact of the acetone on ground water quality,

At SWMU 06, Apex completed a series of test pits for the Phase I} RF| in areas identified by
the geophysical survey as possessing anomalous signatures. Analysis of soil and waste matenals from
the test pits showed VOC concentrations above the method detection limits (MDLs) including test pits
1 through 4 in the Borrow Pit Area and test pits 8 and 7 in the Trench |l area. Apex recommended in
the Phase Il RFI that additional soil borings be completed in these areas to assess the extent of soil

contamination and determine if ground water has been impacted.

R489: Thiokoi2(097.005)vra 2
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3.0 ADDITIONAL INVESTIGATION

This section summarizes Apex’s recommendations from the Phase Il RFI and the GAEPD
concems expressed in its comments to the Phase |l RFI as they relate to the additional work conducted
for the Phase Il RFI Addendum. The summary also discusses the methodology and results of the
additional work Apex performed for the Phase Il RFl Addendum. Apex’s responses to the GAEPD's
comments on the background statistical analysis and the revised data tables are included as Appendix
A and Appendix B respectively.

3.1 SWMU 03 - Surface Ordnance Removal

On February 18, 1997, Apex and EOD mobilized to the Woodbine, Georgia, facility
to clear surface ordnance items identified on the fire break road at SWMU 03. EOD swept the
area from fire break road to the paved Rocket Test Pad road. EOD also swept the area from
the dirt road eastward approximately 75 feet. EOD did not find ordnance related items
between 50 and 75 feet east of fire break and road and, therefore, did not sweep further
eastward. EOD also reswept the SWMU 03 Burn Area and an area northwest of the Rocket
Test Pad (see Figure 1 for ordnance locations) in order to ensure complete clearance of

previously swept areas.

EQD used Schoenstedt metal detectors to locate ordnance and ordnance related
objects. In addition, EOD used visual observations to assess the site where concrete and
metallic non-ordnance objects interfered with the Schoenstedt operation. The fire break road
was swept first and all 40 millimeters (mm) grenades were flagged with survey stakes. EQOD
then cleared both sides of the fire break road, SWMU 03 Burn Area, and the Rocket Test Pad.

A total of forty-six 40 mm grenades were located on and near the dirt road. An
additional two rounds were found in the SWMU 03 Burn Area, and one round was found near
the Rocket Test Pad. EOD deactivated the 40 mm grenades in place using individual shaped
charges. EOD also located approximately twenty-four XM15 CS cartridges near the Rocket
Test Pad and approximately twenty-six 40 mm CS grenades in the vicinity of the fire break
road. The CS cartridges and grenades were stored in a 55-gallon drum on site in the bunker
at the Rocket Test Pad.
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3.2 SWMU 04

Apex identified acetone in soil beneath the averflow ditch on the east and south sides
of the Acetone Evaporation Pond during the Phase Il RFIl. In order to further delineate the
acetone, Apex proposed to complete a minimum of six soil probes hydraulically downgradient
from the areas previously documented to contain acetone. Each probe was completed using
the methodology detailed in Section 4.5 of the Phase Il RFl Work Plan dated September 15,
1995. Hand tools were used to collect the soil samples. Sample locations are shown in
Figure 2. All soil samples were collected in accordance with the methodology outlined in
Apex's Work Plan dated February 12, 1997. Soil boring logs are presented in Appendix C.

A Microtip photoionization detector (PID) was used to screen the soil samples. Prior
to field activities, the PID was calibrated with a span gas of 400 parts per million (ppm) toluene
in air. After screening the soil samples from each boring, the operation of the PID was
checked against the span gas to ensure that the PID was functioning properly and calibrated
properly. Apex also collected two ground water samples for VOC analysis using geoprobe
equipment. Ground water samples were collected by first placing a slotted probe into the soil
below the ground water table. Disposable polyethylene tubing with a foot valve was then used
to refrieve a sufficient quantity of water. Ground water samples were collected in 40 milliliter

(ml) glass vials with Teflon septums.
3.21 Soil Results

A total of eight probes were completed on the east and south sides of the
Evaporation Pond, approximately 20 to 30 feet hydraulically downgradient from the
overflow ditch. Figure 2 shows the probe locations. Soil samples were containerized
and field screened as noted above from seven of the eight boring locations (B-1
through B-6 and B-8) in order to assess the extent of acetone. Only ground water
was collected from the eighth location (B-7) because the boring was located between
borings and because field screening indicated that soil in this area was contaminated
with VOCs.

R488: Thiokol2(097.005):vre 5
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Soil samples were submitted from the 2 to 4 foot sample depths from boring
B-1 through B-6 and B-8 for laboratory analysis of VOCs . Headspace screening of
the soil samples did not detect any VOC concentrations above the instrument
detection level (0.1 ppm) except for a detection of 10.6 ppm in boring B-4 from 0 to
2 feet below ground surface (bgs). Analysis of the soil samples did not detect VOCs
above the MDLs except in the sample (#9245) collected from location B-2. Only
acetone was d'etected from B-2 at a concentration of 200 micrograms per kilogram
(ug/kg), which is near the PID instrument detection level. Analytical results of all soil
samples are summarized in Table 1. Copies of the laboratory data sheets are
presented in Appendix D.

3.2.2 Ground Water Results

Apex collected ground water samples from two soil borings, B-6 and B-7,
using geoprobe equipment. Since headspace analysis did not detect VOC
concentrations above the PID instrument detection level except as noted above, Apex
based ground water sample locations on Phase |l RF| analytical resuits, locations of
the existing monitoring wells, and the previously calculated ground water flow
direction. The southeast corner of the Evaparation Pond showed the highest soil
VOC concentrations in the Phase Il RFI, was in a downgradient location, and was
located approximately equidistant from the nearest monitoring wells (MW-401 and
MW-403). Therefore, Apex collected ground water samples from two locations
downgradient from the southeast corner of the Evaporation Pond in order to assess
whether acetone has migrated with ground water away from the potential source
area.

Analysis of the ground water samples detected acetone in both locations.
Ground water analytical results are summarized in Table 2. Copies of the laboratory
data sheets are presented in Appendix D. The location furthest from the evaporation
pond (B-6) contained the highest acetone concentration at 590 micrograms per liter
(ug/L), while the closer location (B-7) contained a lower concentration at 66 pg/L.
There is no maximum contaminant level (MCL) established for acetone to compare
these concentrations against. A single trip blank was submitted with the ground water
samples and analyzed for VOCs. No VOCs were detected in the trip blank. The
laboratory data sheet for the trip blank along with all laboratory quality control/quality
assurance (QA/QC) is included in Appendix D.

R489: Thiokol2(097.005);vre 7
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SWMU 04 - Phase H Addendum
Soil Analytical Results - VOCs

Thiokol - Woodbine Facility

9244 9245 9246 9247 9243 9249
Compound

B-1 B-2 B-3 B4 B-5 B-6
Acetone <72 200 <2 <g2 <63 <62

Al results are reported in pg/kg dry weight.
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Table 2 | | |

SWMU 04 - Phase Il Addendum
Ground Water Analytical Results - VOCs

Thiokol - Woodbine Facility

9250 9251 9223 R
Compound

B-6 B-7 MW-401 I

IF

Acetone 590 66 <50
All results are reported in pg/L.,
< - com&und not detected above method detection limit shown.

R480: Thiokoi2(087.005):vre -9
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3.3 SWMU 08

As part of this Addendum, Apex proposed to complete a minimum of six soil probes
in the vicinity of the Borrow Pit and east side of Trench ll. Each probe was completed using
the methodology detailed in Section 4.5 of the Phase |l RFI Work Plan dated September 15,
1895. Apex completed the investigation in two phases. A series of soil borings was completed
during the first phase to assess the éxtent of VOCs. Soil samples were collected from each
iocation and field screened using headspace analysis to assess whether VOCs were present
and determine the extent of VOCs (if present). The second phase entailed revisiting selected
locations for the collection of soil and ground water samples for laboratory analysis. Apex
used the headspace data to retum to the most appropriate locations to collect soil and ground
water samples. Soil boring logs are presented in Appendix C.

A Microtip PID was used to screen the soil samples. Prior to field activities, the PID
was calibrated to a span gas of 400 ppm toluene in air. After screening the soil samples from
each boning, the operation of the PID was checked against the span gas to ensure that the PID
was functioning properly and calibrated properly. Apex also collected two ground water
samples for VOC analysis using geoprobe equipment. Ground water samples were colfected
by first placing a slotted probe into the soil below the ground water table. Disposable
polyethylene tubing with a foot valve was then used to retrieve a sufficient quantity of water.

Ground water sampiles were collected in 40 ml giass viais with Teflon septums.
331 Soil Results

A total of 15 soil borings was completed at SWMU 08. Four borings were
completed in the Borrow Pit Area, and ten borings were completed near the east end
of Trench I! (eight for seil and two for ground water). Figure 3 shows the boring

locations in the Borrow Pit Area and Figure 4 shows the boring locations at Trench |l

Samples were first collected for headspace analysis to determine the best
placement of probes to collect samples for laboratory analysis. Sample {ocations for
laboratery analysis were chosen to either delineate the extent of contaminatior or
confirm that contamination had not impacted an area as indicated by the headspace
analyses.

R488: Thiokoi2(087.005);vre 10
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in the Borrow Pit Area, VOCs were not detected above the PID instrument
detection levels. Theréfore, two sample locations were selected downgradient of the
areas where VOCs were detected in the soil during the Phase il RFl. These sample
locations were within two feet of the locations where headspace readings were
coliected during this effort. Laboratory analysis did not detect any VOCs above the
MDLs (Table 3). '

Trench Il headspace readingé did indicate that VOCs may be present in the
soil collected at B-5 (Figure 4). Bonngs were completed around B-5 to define the
extent of the possilble contamination. Headspace readings from the additional probes
did not detect VOCs abo_ve the PID instrument detection level. Sample locations for
ground water sampling and laboratory analysis were then chosen to delineate the
extent of possible VOC contaminatiocn. Locations were biased to coilect samples
from the downgradient side of the possible contamination.

A total of four soil samples was submitted for laboratory analysis of VOCs,
Analytical results are summarized in Table 3. Copies of laboratory data sheets are
presented in Appendix D. Samples submitted from B-11 and B-13 contained acetone
at 100 ug/kg and 835 pg/kg, respectively. These concentrations are near the PID
instrument detection level, exptaining why no PID readings above background were
detected, No other VOCs were detectied above the MDLs. Laboratory analysis of
samples from B-10 and B-12 downgradient from these locations did not detect any
VOCs above the MDLs.

332 Ground Water Results

Apex collected ground water samples from two soil borings, B-14 and B-15,
using geoprobe equipment (Figure 4). Apex based ground water sample locations
on Phase il RF| anaiytical results, ground water flow direction, and headspace
readings. Ground water sample locations were selected near and downgradient of
B-5 on the east side of Trench Hl where headspace analysis indicated the possible
presence of VOCs. The analysis of the ground water samples detected acetone in

" the ground water in B-14 at 110 pg/l. No other VOCs were detected above the
MDLs. No VOCs were detected above the MDLs in the ground water at B-15.

Ground water analytical results for VOCs are summarized in Table 4. A single trip

R489; Thiokel2(097.005);vre 13
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Table 3

SWMU 06 - Phase Il Addendum
Soil Analytical Resuits -VOCs

Thioko! - Woodbine Facility
| Borrow Pit ~ Trenchil
9236 9237 9238 9239 9240 9241
|| Compound B-1 B-2 B-10 B-11 B-12 B-13
<63 <62 <62 100 <65 85
All results are reported in pg/kg dry weight,
< - compound not detected above method detection limit shown. J

R482: Thiokol2(087.005);vre 14
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Table 4

SWMU 06 - Phase Il Addendum
Ground Water Analytical Results - VOCs

Thiokol - Woodbine Facility

Trench il
9242 9243
Compound B-14 B-15
Acetone <30 110 B

HAII resuits are reported in ug/L.
< - compound not detected above msthod
detection limit shown.

R489: Thiokal2(097.005);via 18
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blank was submitted with the ground water samples and analyzed for VOCs. No
VOCs were detected in the trip blank. The laboratory data sheet for the trip blank,
along with all laboratory QA/QC, is included in Appendix D.

Apex also attempted to collect a ground water sampie from the Borrow Pit
Area. Apex encountered an organic, cemented soil horizon at approximately 5.5 feet
below the ground surface and could not penetrate the horizon with hand tools. The
same soil horizon (hardpan layer) was encountered dﬁﬁng test pitting for the Phase
Il RFi. The geoprobe rods were left in the boring overnight to attempt to allow ground
water to infiltrate the boring. Unfortunately, no ground water was present the
following day; therefore, no ground water sample was collected from the Borrow Pit
Area.

34 Ground Water Sampling

As requested by GAEPD in a letter dated January 10, 1996, Apex resampied all
ground water monitoring wells at the site for analysis of metais. The GAEPD requested that
“quiescent” sampling of the monitoring wells be conducted as outlined in GAEPD's Hazardous
Waste Managemen! Program: Ground Wafer Testing, Appendix IX,” revised February 1991.
Quiescent sampling is conducted by purging the wells and then sampling the wells at a later
time. Sediments disturbed by purging are ailowed to settle out of the water before sampiing.
The quiescent method of sampling ground water for metals is intended to provide a water
sarmple more representative of the actual concentrations present in the water. The presence
of sediment in turbid water is speculated to result in elevated metals concentrations due to
metals bound to the coiloidal {fine grained soil) material which ara reieasad from the cailoids

by the acid digestion process which the laboratory uses to prepare the samples for analysis.

Apex purged the wells on February 25, 1997, using .disposable Teflon bailers
dedicated 1o each well. Apex also measured pH, conductivity, and temperature water quality
parameters initially and aftar each well volume. Purging was considered compiete if the water
quaiity parameters did not. vary by more than ten percent from the previous reading and at

least three well volumes had been purged. After purging, the wells were closed and locked.

On February 26 (after approximately 24 hours), the wells were reopened and the
samples collected. Unused, dedicated, disposable bailers were used to collect the samples.

The samples were coilected by slowly and gently filling and removing the bailer in each

R488: Thiokot2(097.005):vre 16
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monitoring well to minimize disturbing the sediments. Only one fuil bailer was required to
coilect sufficient sample volume from each well. Samples for analysis of metals were
collected in one 500 mi and one 250 mi plastic bottles, and stored on ice immediately after
collection. The bottles were prepreserved by the laboratory with nitric acid tc a pH of less than
2. After collection of all ground water samples from ali SWMUs, the samples were
transported directly to Savannah Laboratoties in Savannah, Geaorgia, under strict chain of
custody. Copies of all iaboratory data sheets and chain of custody forms are included in
Appendix D. |

34.1 SWMU 03 Results

Apex purged all five wells at SWMU 02 on February 25, 1997, and sampled
the wells for metals on February 26, 1997. A minimum of three weli volumes was
purged from each well.. Suspended sediments were not visible in the water at the
time of sampie collection. Analytical results are summarized in Table 5 and
compared to previous metal analytical resuits from the Phase | and il RFI. Anaiytical
resuits indicate all metals except barium are below the MDLs. Barium was detected
below the established MCL. Analysis of ground water samples collected during
Phase | and Phase If of the RF detected cadmium, chromium, and lead above the
respective MCLs. The ubiquitous occurrence of barium in ground water above the
MDL but below the MCL may be the resuit of natural concentrations of barium in
ground water at this site. Additionally, barium occurs in monitoring wells located
upgradient and downgradient of each SWMU, indicating that the barium is naturally
occurring and not a resuit of waste disposal at the site. Analysis of ground water by
the quiescent method detected lower concentrations of metals more representative
of the actual ground water quality beneath this SWMU.

342 SWMU 04 Results
_ Apex purged all four wells at SWMU 04 on February 25, 1997, and sampled
the wells for metals on February 26, 1997. MW-401 was also resampled for VOCs

due to the detection of 1,1,2-richloroethane above its MCL during the Phase il RFi.
Apex collected the VOC sample on the same day as purging after allowing the well

R489: Thiokol2(087.005);vre ' 17
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" Table 5

SWMU 03 - Phase Il RFl Addendum
Ground Water Analytical Results - Metais

Thiokol - Woodbine Facility

Sampie Number and Location
Compound/ 9217 9218 9219 9220 9221
Element MCL | mw-301 | mw-302 MW-303 MW-304 | Mw-305 |

Arsenic 0.05 <0.010 <0.010 <0.010 <0.010 <0.010
Barium 2 <0.010 0.012 0.017 <0.010 <0.010
Cadmium | 0.005 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Chromium 0.1 <0.010 <0.010 <0.010 <0.010 <0.010
Lead 0.015 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
'Mercury ' 0.002 § <0.00020 <0.00020 <0.00020 <0.00020 <0.00020
All Resuits are reported in mg/L.

< - Compound was not detected above the methed detection [imit shown.

R489: Thiakol2(097.005):vre 18
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to recharge. A minimum of three well volumes was purged from each well.
Suspended sediments remained in MW-404 at the time of sampling, while suspended
sediments were not visible in the water from the other wells at the time of sample

_ collection. Analytical results are summarized in Table 6 and compared to previous
metal analytical results from the Phase | and i RFI. Analytical resuits indicate all
metals except barium are below the MDLs. Barium was detected below the
established MCL. Analysis of ground water samples collected during Phase Il of the
RFI detected arsenic, barium, cadmium, chromium, and lead above the respective
MCLs {no metals exceeded the MCLs during Phase | of the RFI). The ubiquitous
occurrence of barium in ground water above the MDL but below the MCL may be the
result of natural concentrations of barium in ground water at this site. Additionaily,
barium occurs in monitoring Wells located upgradient and downgradient of each
SWMU, indicating that the barium is naturally occurring and not a resuit of waste
disposal at the site. Analysis of ground water by the quiescent method detected lower
cancentrations of metals more representative of the actual ground water quality
beneath this SWMU.

343 SWMU 05 Resuits

Apex purged the single well at SWMU 05 on Fébruary 25, 1997, and sampled
the well for metals on February 26, 1997. A minimum of three weil volumes was
purged from the well. Suspended sediments were not visible in the water at the time
of sample collection. Analytical resuits are summarized in Table 7 and compared to
previous analﬁical results from the Phase | and {l RFi. Anaiyticai results indicate all
metals except barium are below the MDLs. Barum was detected below the
estabiished MCL. Analysis of ground water samples collected during Phase | and
Phase Il of the RFI did not detect metals above any of the respective MCLs. The

~ ubiquitous occurrence of barium in ground water above the MDL but below the MCL

may be the result of natural concentrations of barium in ground water at this site.

Additionally, barium occurs in monitoring weils focated upgradient and downgradient

-of each SWMU, indicating that the barium is naturally occurring and not a resuit of

waste disposal at the site, Analysis of ground water by the quiescent method

~ detected lower concentrations of metals more representative of the actual ground
- water quality beneath this SWMU.
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Table 6

SWMU 04 - Phase I RFi Addendum
Ground Water Analytical Resuilts - Metals

Thiokol - Woodbine Facility

Sample Number and Location II
Compound/ 9222 9224 9225 9226 u
: Elemant MOL | mwuor | Mwao2 | mweaos Mw-404 |
Arsenic 0.05 <0.010 <0010 <0.010 <0.010
Barium 2 0.037 0.029 0.022 0.030 “
Cadmium 0.005 <(.0050 | <0,0050 <0.0050 <0.0050 I!
Chromium 0.1 <0.010 <0.010 <0.010 <0.010 “
Lead 0.015 <0.0050 | <0.0050 <0.0050 <0.0050 |
Mercury 0.002 <0.00020 | <0.00020 <0.00020 <0.00020
All Resuits are reported in mg/L.
< - Compound was not detected above the method detection limit shown.
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Table 7

SWMU 05 - Phase | RFl Addendum
Ground Water Analytical Results - Metals

Thiokol - Woodbine Facility

Compound/ 9227
Element MCL
MW-501

Arsenic 0.05 ~ <0.010
Barium 2  0.035
Cadmium 0.005 <0.0050
Chromium 0.010 <0.010
Lead 0.015 <0.0050
Mercury 0.002 <0.00020
All Results are reported in mg/L.

< - Compound was not detected above the method detection limit shown.
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SWMU 06 Results

Apex purged ali four weils at SWMU 06 on February 25, 1997, and sampled
the wells for metals on February 268, 1987. A minimum of three well volumes was
purged from each well, Suspended sediments were not visible in the water at the
time of sample collection. Anaiyticai resulis are summarized in Table 8 and
compared to previous metals analytical results from the Phase | and I RFI Analytical
results indicate all metals except barium are below the MDLs. Barium was detected
below the established MCL. Analysis of ground water sampies collected during Phase
it of the RF] detected arsenic and lead above the respective MCLs {no metals were
detected above the MCLs during Phase | of.the RF1). The ubiquitous occurrence of
barium in ground water above the MDL but below the MCL may be the resuit of
natural concentrations of barium in ground water at this site. Additionally, barium
occurs in monitoring wells located upgradient and downgradient of each SWMU,
indicating that the barium is naturally occurring and not a result of waste disposal at
the site. Analysis of ground water by the quiescent method detected lower
concentrations of metals more representative of the actual ground water quality
beneath this SWMU,

SWMU 07 Results

Apex purged all four wells at SWMU 07 on February 25, 1997, and sampied
the wells for metais on February 26, 1997. A minimum of three well volumes was _
purged from each well. Suspended sediments were not visible in the water at the
time of sample collection. Analytical results are summarized in Table 9 and
compared to previous metals analylical results from the Phase | and i RFi. Analytical
results indicate all metals except barium are below the MDLs. Barium was detected
beiow the estabiished MCL." Analysis of ground water samples collected during
Phase | and Phase |} of the RFI detected arsenic, cadmium, chromium, lead, and
mercury above the respective MCLs. The ubiquitous occurrence of barium in ground
water above the MDL but below the MCL may be the result of naturat concentrations
of barium in ground water at this site. Additionaily, barium occurs in monitoring wells
located upgradient and downgradient of each SWMU, indicating that the barium is
naturally occurring and not a resuit of waste disposal at the site. Anaiysis of ground
water by the quiescent method detected lower concentrations of metais more
representative of the actual ground water quality beneath this SWML.

22

N

¢



SWMU 06 - Phase il RFI Addendum

Table 8

Apexenvironmental,

Ground Water Analytical Results - Metals

Thiokol - Woodbine Facility

Compound/ 9228 9229 9230 9231
Element MCL
MW-601 MW-602 MW-603 MW-604
Arsenic 0.05 - <0.010 <0.010 <0.010 <0.010 Y
Barium 2 0.019 0.017 0.059 0.018
Cadmium 0.01 <0.0050 <0.0050 <0.0050 <0.0050
Chromium 0.1 <0.010 <0.010 <0.010 <0.010
Lead 0.015 <0.0050 <0.0050 <0.0050 <0.0050
Mercury 0| <0.00020 } <0.00020 { <0.00020 <0.00020
All Results are reported in mg/L.
< - Compound was not detected above the method detection limit shown.
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_ Table 9

SWMU 07 - Phase Il RFI Addendum
Ground Water Apalytical Results - Metals

Thiokol - Woodbine Facility

[ ——
Compound/ 9232 9233 9234 9235 |
Element MCL '
MW-701 MW-702 MW-703 MW-704 Il
Arsenic 0.05 <0.010 <0.010 <0.010 - <0.010
Barium 2 <0.010 <0.010 0.018 <0.010
Cadmium 0.01 <0.0050 <0.0050 <0.0050 <0.0050
Chromium ' 04 <0.010 <0.010 <0.010 <0.010
Lead 0.015 <0.0050 <0.0050 <0,0050 <0,0050
Mearcury 0| <«0.00020 [ <0.00020 | <0.00020 <0.00020
Aji Results are reported in mg/L.
< - Compound was not detected above the method detection fimit shown.
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4.0 CONCLUSIONS

Analysis of ground water samples collected from the existing monitoring wells at the site using
the quiescent method indicate that metals are not present in ground water above their respective
MCLs. In addition, resampling of MW-401 for VOCs indicates that the ground water beneath this site
does not exceed the MCL for 1,1,1-TCA as reported in the Phase Il RFI. This recent data, coupled with
data generated during the Phase | and Phase |l of the RFI for the site, suggest that ground water
beneath SWMUs 02, 03, 05, and 06 has not been impacted by former activities associated with these
SWMUs. These results are consistent with Apex's conclusions in the Phase Il RFI report dated
September 30, 1996. Therefore, Apex recommends that no further action be required for SWMUs 02,
03, 05, and 06 (see below for a further discussion of the recent results at SWMU 06). The recent
analytical data also indicate that ground water beneath SWMU 07 has not been impacted by metals.
The lower metals resuits from all SWMUs relative to the previous (non-quiescent) ground water
sampling are likely more representative of actual ground water quality at the facility.

Data collected at SWMU 04 in Apex's previous investigation, coupled with the data from the
recent investigation, suggests that soil beneath the overflow ditch and ground water immediately
downgradient from the Acetone Evaporation Pond contains acetone. No MCL, health advisory limit
(HAL), or other action limits exist for acetone in soil or ground water. The U.S. Environmental
Protection Agency (EPA) Office of Solid Waste and Emergenby Response (OSWER) has developed
a guidance which presents soil screening levels (SSL). These SSLs are risk based concentrations
derived by comparing exposure information with toxicity data. SSLs have been prepared for acetone
in soil for human exposure via ingestion, inhalation, and migration to ground water. The SSL for
acetone for ground water impact'is 8,000 ug/kg. In addition, EPA Region lil has developed risk based
concentrations (RBCs) for a variety of contaminants in tap water, air, fish, and soil. The RBC for
acetone in tap water is 3,700 ug/L. Neither the SSL or RBC is intended to be used as a regulatory
action limit, however, they are used by EPA toxicologists to screen sites for consideration of future
action. These risk based numbers suggest that the concentrations of acetone detected in soil and
ground water at SWMU 04 (maximum in soil of 1,100 pg/kg and maximum in ground water of 590
ug/L) do not pose a risk to human health.

Apex’s recent investigation indicates that VOC contamination at SWMU 06 in the Borrow Pit
Area and the Trench Il Area is limited. Soil samples collected during test pitting for the Phase Il RFI
detected VOCs in soil and waste material (the highest concentrations were present in the waste
material). Analysis of soil and ground water collected during the current investigation indicates that

acetone is present in the vicinity of Trench |l but that the VOC contamination is limited to the area
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immediately surrounding the original detections. Soil and ground water downgradient from both the
Trench |l and Borrow Pit Areas does not contain VOCs, indicating that the documented VOCs have not
migrated away from the source area. The concentrations of acetone in soil and ground water at
SWMU 06 are less than the concentrations at SWMU 04 (with the exception of waste samples
analyzed in the Phase Il RFI) and, as with SWMU 04, are viewed as a risk to human heaith.

Apex’s current investigation did not include additional work at SWMU 07 beyond resampling
the ground water monitoring wells. Data generated during the Phase |l RFI indicated that substantial
quantities of ordnance, ordnance related scrap metal, drums, and CS gas remain in the soil at the site.
Apex recommended in the Phase Il RFI report that a corrective action plan be developed for
SWMU 07.
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Apbendix A

Response to GAEPD Comments on Statistical Analysis
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BACKGROUND STATISTICAL ANALYSES

Question 1.

Answaer:

Question 2,

Answer:

Question 3.

Answaer:

Please present the graphical evaluations that were used for determining the data
distributions. The report indicates the data were assessed to determine if a "normal
of lognormal” distribution existed. Once the distribution was known, how was this
information used? Were distributions other than normai or lognormal encountered?
Were the data able to be normalized? Please discuss these issues in the report and
present the evaluations.

Graphical evaluations that were used for determining data distributions are attached
at the end of this Appendix.  The overall data for determination of background
concentrations did approximate a normal distribution. Due to the limited number of
samples at each of the respective SWMUs, normalcy for the data from each
individual SWMU was not addressed aithough the sample population as a whole did
approximate a normal distribution. No normalization of data was required for this
assessment.

Table 4 presents the resuits of the background metals statistical analysis. In this
table an upper mean and lower mean were calculated per SWMU and on a total
SWMU basis. Please state the reason why the lower mean was calculated? No
where throughout the report were these values used? It appears the upper mean is
equal to the mean pius one standard deviation and the lower mean is equal to the
mean minus ocne standard deviation. These statistical evaluations differ from what
was discussed in the text. The text reports the upper tolerance level as being

‘defined as the 95 percent level of confidence that at least 95 percent of the data fall

below this value. This would yield the following equation for a normal distribution:
X =H+zo;

where X = upper tolerance level, y = sample mean, 0 = standard deviation, and z =
normal deviate, which is 1.64 at the 95th percentile. The report also states that the
higher of the individual SWMU background value and the total SWMU background
value would be used to establish the background concentration at each SWMU. This
would be done in order to maximize the use of the collected background information
while reducing the potential of setting too low of a background concentration at any
one SWMU. This approach was not implemented in the report. Changes need to be
made throughout the report to correct these discrepancies.

The lower mean was calculated as a part of the statistical software package. Since
Apex was attempting to determine if a respective metal concentration exceeded the
nomal distribution of the background sample concentrations, the lower mean is not
raally relevant and has been removed from the tables.

Please present all background sampling data in tabular format.

Background sample data are presented in tabular form. All data tables from the
Phase il Report as weil as the new table of background data are included in
Appendix B,
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GENERAL COMMENTS

Question 1.

Answer:

Question 2.

Answar;

Question 3.

Answaear:

Please update the MCL for lead to 0.015 mg/f and Aldicarb to 0007 mg/l.
Naphthalene does not have an MCL.

The MCLs listed have been updated in the report. Please refer to the modified tables
attached as Appendix B to this report.

What procedures were used in the collection of ground water samples for metals
analysis? Were samples collected immediately after well recovery, or was the
guiescent sampling procedure empioyed to minimize sediment introduction into the
ground water sampie? Union Carbide has had problems at the closed RCRA landfill
with sediment in ground water sampies. To minimize the introduction of sediment
into the ground water sample, Union Carbide has switched to the quiescent sampling
procedure.

Ground water samples collected for metals analysis were collected immediately after
well purging and did contain significant sediment. This comment has been
addressed through the re-sampling of the wells in accordance with GAEPD's
“Quiescent Sampling” procedures. Please refer to the text of this addendum for a
comparison of the results from the more recent sampling event.

Enclosed is a copy of the EPD's Guidance for Selecting Media Remediation Levels
at RCRA Solid Waste Management Units. This guidance was finalized November
4, 1996 and may be used in lieu of remediating to background concentration and
MCLs. EPD is differing its comments on which SWMUs require further
investigation/corrective action until a response is made on the aforementioned
comments. : :

No response is required to this comment.
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Table 1

Summary - RFi Phase 1 and Il

Thiokol - Woodbine Facility

6-background soil samples

RFI Ground Water | Ground Water Geophysical
SWMU Phase Investigation Analytes Soil Investigation Soil Analytes Survey Ordnance
2 Phase | | none none 4 - shallow sample locations | VOC, BNA, none none
4 - samples metals, CS
compounds
Phase il | None None 6 - background soil samples | Metals none none
3 - CS Burial/ Phase| | 3-menioring VOCs, BNA, 5 - test pits {CS Burial) VOC. BNA, none Surface
Trench/Surface wells metals, CS 1 - sample metals, aldicarb, Sweep
Disposal 3 - samples compounds 3 - test pits (Trench) CS compounds
2 - samples
6 - shallow sample locations
6 - samples
Phase |l { 3 - samples VOC, BNA, 6 - background soil samples | metals none none
metals, aldicarb,
CS compounds
3-Burn Area Phase il | 1 - monHoring VGC, BNA, 4 - test pits VOCs, BNA, GPR, 40 mm
well metals, aldicarb, | 6 - samples metals, aldicarb, magnetometer | grenades
1- sample CS compounds | 6 - sail borings CS compounds (CS and
1 - soil sample HE)
6 -background soil samples
3 - Aidicarb Phase il | 1- monitoring VOC, BNA, S-test pits VOCs. BNA, GPR, EM31, Surface
disposal Area well metals, aldicarb, | 10 - samples metals, aldicarb, | magnetometer | sweep
1-sample CS Compounds | 3-soil borings CS Compounds
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Table 1 (cont’d)

metals, aldicarb,

CS Compounds

6 - samples
6 - background soil samples

metals, aldicarb,
CS compounds

RFI Ground Water | Ground Water Gegphysicat
SWMU Phase Investigation Analytes Scil Investigation Soil Analytes Survey Ordnance
4 - Borrow Pit/ Phase!l | 4 - monhitoring VOC, BNA, 5 - shallow sample locations | VOC. BNA, none none
Evaporation wells metals, aildicarb | (evaporation pond) metals, aldicarb,
Pond 4- samples 5 -samples pH
7 - test pits (Borrow Pit)
2 - samples
4 - Evaporation | Phase il | 4 - samples VQCs, BNA, 6 - hand auger locations VOC, BNA, none none
Pond metals, aldicarb | 12 - samples metals, aldicarb
6 - background soil samples
5 Phase |l | 1 - monitoring VQOC, BNA, 5 - shallow sample locations | VOC, BNA, none none
well metals, aldicarb | 5-samples metals, aldicarb
1 - sample 1 - waste material sample
Phase ll | 1-sample VOC, BNA, 6 - background soil samples | metals none none
metals, aldicarb
6 - Surface Phase | | 1 - monitoring VOC, BNA, 3 - shallow sample locations | VOC. BNA, none none
Disposal well (MW -603) | metals, aldicarb, | 3 - samples metals, aldicarb,
1 - sample €8 Compounds CS Compounds
Phasell | 1-sample VOC, BNA, 6 - background soil samples | VOC. BNA, none none
metals, aldicarb, metals, aldicarb,
CS Compounds CS Compounds
6 -Trench | Phase! | 1- monitoring VOC, BNA, 7 -test pits none none none
well (MW -602) | metals, aldicarb,
1 - sample CS Compounds
Phasell | 1-sample VOC, BNA, 3 - soil borings VOC. BNA, none none
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Table 1 (cont’d)

RFI Ground Water { Ground Water Geophysical
SWMU Phase Investigation Analytes Soil Investigation Soil Analytes Survey Ordnance
6 - Trench |i Phase | | 1 - monitoring VOCs, BNA, 6 - test pits VOC, BNA, none none
well (MW-604) | metals, aldicarb, | 4 - samples (1 duplicate) metals, aldicarb,
1 - samples CS compounds CS Compounds
Phase Il | 1-sample VOCs, BNA, 6 - test pits VOC, BNA, GPR, EM31 none
metals, aldicarb, | 3 - samples metals, aldicarb,
CS Compounds | 6 - background soil samples | CS Compounds
6 - Borrow Pit Phase |l | 1 - monitoring VOCs, BNA, 5 - test pits VOC, BNA, none none
well (MW-601) 1 metals, aldicarb, | 2 -samples metals, aldicarb,
1 - samples CS Compounds CS Compounds
Phase Il | 1-sample VOCs, BNA, 4 - test pits VOC, BNA, GPR, EM31 noene
metals, aldicarb, | 5-samples metals, aldicarb,
CS Compounds | 6 - background soif samples | CS Compounds
SWMU 7 Phase | 1 4 - monitoring VOC, BNA, none none none none
wells metals, aldicarb,
4 - samples CS Compounds
Phase Il | 4 -samples VOC, BNA, 31 - exploratory test pits VOCs, BNA, Magnetometer | 408 drums
metals, aldicarb, | 18 - test pits metals, aldicarb, of
CS compounds 18 - samples CS compounds ordnance
6-background soil samples related
items .
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Table 2

Ground Water Elevations
Phase | and 1i RFi

Thiokol - Woodbine Facility

: Ground Water | Ground Water | Ground Water | Ground Water | Ground Water
Top of Elevation - Elevation - Elevation - Elevation - Elevation -
Casing 10/82 12192 11185 03/86 02/97

Well No. (feet) (feet) {feet) (feet) (feet) (feet)
MW-301 26.89 16.83 15.77 18.80 1675 16.08
MW-302 28.20 16.14 15.15 18.11 16.04 15.38
MW.-303 2760 16.6 15.6 18.52 16.55 15.92
MW.304 25.85 NI NI NI 15.38 14.69
MW-305 24.41 NI NI Ni 9.95 0.40
MW-401 21.20 18.08 18.11 17.94 NG? 17.90
MwW-402 23.92 18.54 16.41 18.25 NG 18.14
MW-403 23.01 18.94 18.45 18.37 NG 18.07
MW-404 23.33 19.30 18.79 18.70 NG 18.46
MW-501 2243 18.86 18.38 18.46 NG 17.64
MW-601 21.76 17.13 15.79 16.13 NG 14.72
MW-602 | 2247 | 18.85 1765 17.99 NG 1648
MW-603 23.23 18.70 17.92 18.21 NG 16.99
MW-604 21.37 18.00 17.14 17.48 16.04 16.22
MW-701 19.32 15.22 14.58 14.81 NG 13.36
MW-702 19.78 15.44 14.68 14.95 NG 13.41
MW-703 10.35 14.89 13.99 14.87 NG 12.83
MW-704 17.64 14.85 14.08 14.84 NG 12.83

NI = well not instalied as of this date.

’NG = not gauged during this sampling event

RA86:thiok02(097.005);njm

18




Table 3

Sample Containers, Quantities, and Preservatives

Thiokol - Woodbine Facility

Phase Ii RFI

Sample Containers and Quantities

Matrix VOCs BNAs Aldicarb CS Compounds Metals
Soit 125 ml amber glass (1) 250 ml clear glass (1) 100 ml clear glass (1) 100 ml clear glass (1) 250 ml plastic (1)
Aqueous 40 ml glass vial {3} 1 liter amber glass (3) 125 ml amber glass (1) 1 liter amber glass (1) 500 mi plastic (1)

250 ml plastic (1) mercury
Preservatives

Matrix VOCs BNAs Aldicarb CS Compounds Metals
Soil Ice Ice Ice lce lce
Agqueous Hydrochloric acid Ice Ice Ice Nitric Acid
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Table 4

Background Metals Statistical Analysis
Thiokol - Woodbine Facility

SWMU SPECIFIC
All SWMUs SWMu-2 SWMU-3 SWMU-4 SWMU-5 SWMU 6 SWMU-7
upper lower upper lower upper lower upper fower upper lower upper lower upper lower
mean mean mean mean mean mean mean mean mean mean mean mean mean mean
As 1.2 1.1 1.2 1.0 1.2 1.0 13 12 1.3 1.1 12 1.1 1.3 12
Ba 37 22 54 3.0 g4 33 37" 1.0 37 14 ar 0.8 37 0.9
Cr 32 23 3.8 29 4.8 20 37 1.3 a7 0.2 e 20 32 13
Cd 079 0.54 0.79* 0.52 0.79° 0.52 0.79° 0.61 1.92 0.23 07¢g* 0.57 0.79* 0.61
Pb 29 22 33 1.9 a7 17 28" 13 4.1 19 32 16 28 14
Hg 0.020 0.010 0.030 0.010 0.020 0.010 0.020 0.010 0.020 0.010 0.020 0.010 0.020 0.010

All results reported in mg/kg.
*SWMU specific BUMC replaced by facility wide BUMC wher the facility wide concentration is higher.
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Table 5§
Background Results
Metals Analysis

Phase |l RFI
Thiokol Corporation
Woodbine, Georgia

Sample Arsenic Barium Chromium Cadmium Mercury
Sample Depth Resutt Result Result Result Lead Result Result
No. SWMU {feet) {mg/kg) (mg/kg) {myg/kg) {mg/kg) (mgikg) (mg/kg) |
9000 03 2 <1.1 8.1 1.7 <053 33 0.018
9001 03 4 <1.0 9.5 35 <0.51 25 <0.010
9002 03 2 <11 7.0 46 <0.54 4.4 0.027
9003 03 4 <11 7.3 51 <0.53 49 <0.011
9004 03 2 <1.0 4.8 341 <0.52 3.3 0.017
9005 03 4 <11 14 23 <0.53 0.89 <0.011
9006 02 2 <1.1 3.7 35 <0.54 29 0.037
9007 02 4 <11 46 39 <0.53 298 <0.011
8008 02 2 <11 35 27 <0.54 24 0.027
8009 02 4 <1.0 35 31 <0.52 22 <0.010
9010 02 2 <1.1 34 31 <0.56 1.7 0.024
9011 02 4 <1.0 6.4 3.7 <0.52 36 <0.010
9012 04 2 <13 1.7 14 <0.66 26 <0.013
9013 04 4 <13 1.8 25 <0.66 1.7 <0.013
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Table 5 {cont’d)

Sample Arsenic Barium Chromium Cadmium Mercury
Sample Depth Result Resuit Resuit Resuit Lead Result Resuit
No. SWMU (feet) {maglkg) (mg/kg) (mg/kg) {mg/kg) {mglkg) {mgikg) |
9014 04 2 <1.2 <1.2 15 <0.60 23 <0.012
9015 04 4 <13 15 44 <0.63 1.2 <0.013
9016 04 2 <12 36 1.8 <0.62 31 <0.012
8017 04 4 <1.3 1.6 33 <0.64 16 0.016
9018 05 2 <1.4 21 6.3 <0.68 5.0 0.032
9019 05 4 <1.2 23 32 <0.61 2.2 <0.012
9020 05 2 <11 28 1.7 <0.57 27 <0.011
9021 05 4 <{.2 1.7 23 <0.62 21 <0.012
9024 05 2 <{.2 <1.2 16 <0.58 27 0.015
9025 05 4 <1.2 i5 36 <0.62 1.9 <0.012
9026 06 2 <1.2 1.3 38 <0.59 36 0.019
9027 06 4 <1.2 1.2 31 <0.60 1.8 <0.012
9028 06 2 <11 36 2.1 <0.56 29 <0.011
9029 06 4 <12 20 29 <0.60 16 <0.012
9030 06 2 <1.2 <12 <12 <0.60 1.7 <0.012
9031 06 4 <13 13 1.9 <0.63 16 <0.013
9032 07 2 <13 <§.3 <1.3 <0.63 1.7 <0.013
R486:thiok02(097.005);njm 22



Table 5 (cont'd)

R486:thiok02(097.005);njm

Sample Arsenic Barium Chromium Cadmium Mercury
Sample Depth Resuit Result Result Result Lead Result Result
No. SWMU ({feet) {mg/kg) {mg/kg) (mg/kg) {mg/kg) (mglkg} {mg/kg) |
9033 07 4 <1.3 26 23 <0.64 32 0.018
9034 07 2 <12 <12 24 <0.62 27 0.025
9035 07 4 <1.2 <12 24 <062 17 <0.012
9081 07 2 <1.2 1.2 <0.58 14 3.0 0.012
9082 07 4 <1.2 1.8 <0.62 26 28 <0.012
| mg/kg = milligram per kilogram.
23



' SWMU 02 - Phase | RFI
. Soil Sample Analytical Resuits

| . Thiokol - Woodbine Fac:_il_ity' :

- Background | | ' Sample Lucétiuﬁ . "
Compoundfﬁlement | upper mean - | $5-203 S8-204. Il
Eanum : o . 54 _ 55 g
Chromum L ae 27 | a5 35 32
Lead | 33 32 31
‘Mercury - - R Y 0.027 0020 | 0030 | 0013

All results reported in mgfkg. . ' et l
Shaded results show concentrations e ual to or greater than the respectwe BUMC. §j

| RABGMNOKOR(0ST.00S)mm . - 87



Table 7
: SWMU 03 - Surface Dnsposal Phase | RFI
- Soil Sample Anaiyticail Results

-~ Thiokol - _Wo_oc_lar_ne Facmty g

: . Background | - ' _ o Loc_:atior'l.
ElementiCompound .| upper mean | $S-301 | $5-302 | 55303 l §s5.304 | $5:305 I $5-306 |

Barium - 94 - 178 81. |74 |64 9.2

3.4

48 - 130

Chromium. = = 48 :

4.3 29

Lea_d _ ) 47

Mercury : . 0.020

= All results repnrted in mglkg
-} Shaded resu?bs show concentratuons__q_ual 1o or greater than the resg ective BUMC,

RABGINSO20700SIMM 69




Table 8

SWMU 03 - Phase | and Il RFI
Ground Water Analytical Results

Thiokol - Woodbine Facility

| .. Phase | RFi Analytical Results | Phase I RFI Analytical Resuits
Compound/Elément MCL Sampled in ‘ Sampled on : : Sampledon. ~ -
October 1982 5 November 17, 1995 March 12, 1996 .

Mw301 | Mwaoz | mwaos | mwao1 | mwaoz | mw3os | mwaos | mwaos
Arsenic ' 0050 | ND' ND ND 0.010 0.031 0017 ND ND

Badum . ) 2.0 ND 0.018 0.020 053 - 0.41 0.29 0.25 022

1 cadmium ‘ - | 0.0050 ND ND | ND ND ND ND ND
Chromium oo ND | ND ND
Lead : 0015 IND ND . | ND
Mercury : 00020 | ND ND ND 0.00058 | 0.00056 |0.00036 | 000034 | 0:60042

ND = Not detected ahove MDL.
All resuits reported.in mg/L..
Shaded results are concentrations equal to or greater than the MCL for that compound.

R486:thiokDZ(097.005):njm



Table 8

SWMU 03 - Burn Area - Phase lf RFI
Soil Sample Analytical Resuits

Thioko! - Woodbine Facility

Background 9113 9114 9115 9118 9117 9118 90499
"Compound/ ‘Testpitt | Testpit1 | Testpit2 | Testpit2 | Testpitd ‘Test pit a 3004
Element upper mean {2 feef) {5 feel) (2 feat) {Gfeet] -} (2fect) {6 feet) {4-5 feet)
Barium 9.4 oz 71 les . Jes |79
Chromium a8 27 2.0 3.4 33 4.1
Lead 47 27 38 35 3.4
Mercury | 0.020 p011 0.017 0014 .] 0.013

'ND = not detected above method detection imit (MDL).

Al results reported in mgikg.

R4B6:thiok02{07.005),njm

Shaded resulis are cancentratiaﬁs egual to or greater than the respective BUMC.




Table 10

SWMU 03 - Aldicarb Disposal Area - Phase Il RFI .
Soil Sample Analytical Results

Thiokol - Woodbine Facility

) Background 8107 - 9108 : 9109 8110 9111 8112
Compound/- |- Test pit3 . Test pit 3 Test pit4 Testpit4 Testpit§ Test pits
Element upper mean {4 feet) (9 feety {4 feet) - (8 feet) (4 teet) (8 feet)

Barium - {94 R - 152 73 70 62 '
Chiomjum .~ |48 2.8 30 128
Lead - 47 43 38 7 137

Mercury 16020 0018 ND' ND

'ND = not detected above MDL. . : :

Al resufts reported in mg/kg: : -

Shaded results show concentrations squal to or greater than the respective BUMC,

R486:thiokD2(097.005);njm




Table 11

~ -SWMU 04 - Phase | RFI
'Soil Sampie Analytical Results -

.;__:_"'T*hiok'of - Woodbine Facility |

55402

| 55403

$5-405

Background | SS.401 55-404 |
Compound/ * Evap. Evap. | - Evap. Evap. | Evap.
Element upper mean Pond Pond .Pond Pond Pond
Barium 3.7 . .
Chromium 3.7
Lead 2.8
Mercury 0.020
Acetone NA? _
Tét_rachturuéthane NA ND. {0014 ND ND 10018
Toluene NA |o032 |oo7e |o0o21 | ND 0.066
1,4, 1-trichloroethane ~ | NA ND ND .- | ND ND 0.0075
Xylenes, total NA 00084 0.0083  [*ND ND - ND
'ND = Not detected above MDL.
*NA = Not applicable; statistics not generated for VOCs.
Al results reported in mg/kg.
-#'Shaded resutts show concentrations equai to or greater than the respective BUMC.

RABBANIOKI2(0S7.00SyNm o B2




Table 12

SWMU 04 - Phase i RF}

Soil Sample Analytical Results

‘Thiokol ~ Woodbine Facility

Background | 9036 9037 | 9038 | o039 | o040 | oo41 | apsz | 9043 | o044 9045 '| s046 |, 9047
Compound/ upper mean SR B s : " . .
Element ‘ -4-001S* | 4-001D%| 4-0025 | 40020 | 4-003S | 4-003D | 40045 4-0058" | 4-005D°
Barium 37 . 27 1.5
‘Chromium 37 A 25
Lead 28 127 26
Mercury 0.020 0.019 ND*
Acetone NA?® 0.61 ND _
Toluene NA ND 057" | ND ND ND ND ND
bis(2-ethyl-hexyl) | NA 0.670 ND ND "ND ND 0.49 0.45 ND ND ND ND ND
phthaiate : 2 .

15 = Shallow sérﬁble.

"D = Deep sample.
®NA = Not applicab

le; statistics not generated for VOCs.

_*ND =:Not detected above MDL.
All results reported in mg/kg.

Shaded resuits show concentrations equal to or greater than the respective BUMC.

R486:thiok02(097.00%);nim
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Table 13

SWMU 04 - Phase 1 and Il RFI
" Ground Water Analytical Results

Thiokol - Weodbine Facility

: " Phase | RFI Analytical Results Phase It RFI Analytical Results

‘Compound/Element | MCL MW-401 | Mw-02 MwW-403 | mw-404 MW401 | Mw-402 MW-403 | mw-ao4
“Arsenic = 0050 |ND' 0.011 o011 0.017 0.020 " 0.040
Barium o f20 0037 " jo.2 ' 0.036 0.038 0247 036"
Cadmium - | 00050 | ND ND O fND ND N - |ND
Chromium 010 |[ND. © Joei7 - {ND ND 0.058 0.077
Lead R 0.015 | 0.005 00058  {ND ND 018 ,
IMercury 0.0020 | ND ND | nD IND 0.00024 0.00048
11,2-trichlorethane 0.0050 | ND | nD ND © {ND ND ND - 1'ND
ois-1,2-dichloroethene | 0.070 | 0.028 ND |ND ND ND | ND ND
'ND = Not detected above MDL. :

All results reported in-mg/L. .

Shaded results show concentrations equal to or greater than the respective MCL.

R486:thickD2(097.005):njm



Table 14

SWMU 05 - Phase | RFI
Soil Sample Analytical Results

Thiokol - Woodbine Facility

‘ Background SS501 | SS-502 | SS-503 | SS-504 | SS-505 | S0-501
CompoundlEleﬁient “uppé;r mean Saii Soil Soil Waste
Barium - e |27 121 27 (36
Chromium 4.7 34 2.3 27 - ND
|l Lead a4 |25 28 |33 3.9 28 ND
Mercury | 0.024 0.016 0.015 0.013 0.022 ND

IND = Not.detected above MDL.

Ali results reported in mg/kg.
Shaded results shcw concentrations equal to or greater than the respective BUMC.

R486:thiok02(097.005);njm




" SWMU 05 - Phase | and Il RF}

© Table1s

' Ground Water 'Ana'i-ytical Results =

Thlokol Woodblne Facrllly
" Phase | RFI - Phase HRFi |-
_ ‘ - Analytical Results Analytical Results
~ .Co_m:;.')aundﬁ:'..lément MCL | MW-'sm el MW-501
Arsenic © {ooso |00z got1
Barium 2.0 _'0.092_., 020
Chromium 040 | ND 0,029
Lead o015 {ND 0.010
Naph_ﬁ.ja'tene NAT 0.0.18 : ND

Ali results reported in mg/L,

*ND = Not detected above MDL.
?NA = Not applicable/no MCL.

" R4BG:hIok02(097.005)nim

89

Shaded results show concentrations egual to or _greater than the respectave MCL,




Table 16

SWMU 06 - Phase | RFi
Soil Sample Analyt;cal Resuits Summary

Thiokol - Woodbine Facility

Backgmund' SS801 | SS602 | $5-603 | SOL07A | S0-607B | S0-624A | SO624B | 50-624C | 50625

Borrow Borrow

COmpoundlEiement : uppei mean Scrap .Scrap

Pit - Pit Trench il | Trenchl | Trenchll
Baium |31 - 23 |19 IR R S BV, ND EX I
Chromium - jas 21 19 20 |ND ND
Lead 2 {12 ND. ND

Mercury 0.020 0018 | 0014 ND ND ND 0015 | 0013
Aldicarb R IV | ND ND ND ND ND 022 . |ND
Benzoic acid NA : ND ND ND ND - ND 41.0 . 73.0 | 53 ND
4 p-isopropyltoluene NA ND ND ND ND ND 0.021 ND ND ND
ptresol NA ND ND ND ND | ND 17.0 17.0 42 ND
Naphthalene NA ND | ND ND | o0014 ND | ND ND ND 0.0085
Toliene . |NA 00z . |{ND  |ND ND ND 0.11 ND | ND ND
111,24 timethybenzene [NA - fnD ND ND  |o00ss | ND ND ND - [ND - {ND

'ND = Not detected above MDL.

INA = Not applicable; statistics not generated for VOCs,

All results reported in malkg.

Shaded results show concentrations equal'to or greater than the respective EUMC

R486:1hiok02{087.005).njm




Table 17 ©

SWMU 06 - Trench 1 - Phase Il RF|
Soil Samples Analytical Results

~ Thiokol Woodbine Facility

E :E

IND = Not detected

'S = Shallow Sample.” .
2D = Deep Sampie.

above MDL.

“NA = Not applicabie; statistics not generated fof VOCs.
All esults reported in mgrkg. _
.t Shaded results show concentrations equal to or greate

'y thaﬁ the respective BUMC,

|  lBackground | s04s | 9100 | sos0 | 9101 | s0s2 | s102
) eoﬁpoundl s - 8-0018! R : 6-002S 1 6;00.35 |
Element _upperimean | Waste | 6-001D0° | Waste
Barium R EX 17 r
Il chromium 3.8 35
 fLead |32 3.1 _ :
Mercry . |0.020 0.0i5 | ND ND ND ND ND -
Acetone NAS 0085 | ND 0032 |ND 055 | ND
Aldicarb NA o . [ND . |ND - foes  |ND | ND

R486:thiok02(087.00SY; njm :
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Table 18

SWMU 06 - Trench 2 - Phase II RF!

Soil Sample Analytical Results Summary

Thiokol - Woodbine Facility

B_ackground 9-;5; 9137 9138 ]
Compound/ Test Pit6 | TestPit7
Element _upper mean Waste | Waste Test Pit 10
Barium 37 ND' ND 29
" Chromium 3.8 5.0 ND ND
Lead 32 4.1 ND 1.0
Acetone NAZ 0.83 460 ND
mép-cresol NA ND 12 ND
2.4-dimethylphenol NA ND 1.3 ND

'ND = Not detected above MDL.
ZNA = Not applicable; statistics not generated for VOCs.
All results reported in mg/kg.
Shaded results show concentrations above the respective BUMC.

R486:thiok02(037.005);njm
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Table 19

SWMU 06 - Borrow Pit - Phase Il RFI
Soil Sample Analytical Results

Thiokol - Woodbine Facility

Background 9131 9132 9133 9134 9135
Compound/
Element Test Pit 1 Test Pit 2 Test Pit 2 Test Pit 2 Test Pit 3
upper mean Waste Waste Waste Waste Soil
Barium 37 13 ND* ND 15 4.1
Chromium s 37 ND 75 45 79
Lead 2 4.0 0.64 59 44 57
Mercury 0.017 073 ND ND 0.023 0012
Acetone NA® 0.059 0.58 ND 0.034J° ND
Carbon disulfide NA ND ND ND 0.30 ND
Benzene NA ND 0.078 ND ND ND
Toluene NA ND 0.44 ND ND ND
Ethylbenzene NA ND 0.15 ND ND ND
Xylenes, total NA ND 0.82 ND ND ND

'ND = Not detected above MDL.
ZNA = Not applicable; statistics not generated for VOCs.All results reported in mg/kg.
*J = Estimated value below detection limit.

R486:thiok02(097.005);njm




Table 20
SWMU 06 - Phase | and Il RFl
Ground Water Analytical Results Summary

Thioko! - Woodbine Facility

Phase | RFI Analytical Results Phase Il RFl Analytical Results
Compound/

Element MCL MW-601 MW-602 MW-603 MW-604 MW-601 MW-602 MW-603 MW-604
Arsenic 0.050 0.016 0.016 0016 0.032 0.015 ND
Barium 20 0.05 0.088 0.1 0.12 0.21 027 0.30 0.051
Chromium 0.10 ND 0.015 ND 0.016 0.041 0.059 0.048 0.017
Lead 0.015 ND ND ND 0.0061 0.011 0.0060
Mercury 0.002 ND ND ND ND ND 0.00020 ND’ ND
Aldicarb 0.007 ND ND ND ND ND 0.00050 ND ND

'ND = Not detected above MDL.
All results reported in mg/L.
Shaded results show concentrations equal to or greater than the respective MCL.

R4B6:thiok02(097.005);njm




Table 21

SWMU 07 - Phase li RFI
Soil Sample Analytical Results Summary

Thiokol - Woodbine Facility

9159 9160 9161 9162 9163 9164 9165 9166 9167 9168 9169 9170 9171 9172 | 9189 | 9190 9191 | 9192 | 9193
Background 9173 9174 9175 | 9176 9177 9178 9179 9180 1981 9182 9183 9184 9185 9186 | 9194 | 9195 9196 | 9197 | 9198
Test Test Test Test Test Test Test Test
Compound/! upper mean Pit 32 Pit 33 Test Test Pit 36 Test Test Test Pit 40 Pit 41 Pit 42 Pit 43 Pit43 Test Test Test Test Test Test
Element Waste | Waste | Pit34 | Pit35 | Waste Pit 37 Pit38 | Pit39 Waste | Waste | Waste | Waste | Waste | Pit44 | Pit45 | Pit46 | Pit47 | Pit48 | Pit49
Arsenic 13 43 19 ND' ND ND ND ND ND ND ND 13 55 32 ND
Barium 37 14 74 17 ND ND ND 22 ND 59 130 5.6 28 21
Chromium 32 1" 15 18 24 17 10 15 7.3 12 650
Cadmium 079 4.0 27 ND ND ND 16 15 ND ND 0.60
Lead 29 49 79 22 |65 15 49 57 |25 20
Mercury 0.020 027 1.5 ND ND ND ND 0.016 072 0.040 ND
o-Chiorabenz- NA? ND 660 ND 150,000 | ND ND ND ND ND ND
aldehyde
o-Chioro- NA ND 16,000 | ND ND ND 180,000 | ND ND ND ND ND ND ND ND ND ND ND ND ND
benzylidene
malononitrile
Malononitrile NA ND ND ND ND ND ND ND ND 35 ND ND ND ND ND ND ND ND ND ND

R486:thiok02(097.005);njm




Table 21 (cont’d)

9159 9160 9161 9162 9163 9164 9165 9166 9167 9168 9169 9170 91M 9172 | 9189 | 9190 | 9191 | 9192 | 9193
Background 9173 9174 9175 | 9176 9177 9178 9179 9180 1981 9182 9183 9184 9185 8186 | 9194 | 9195 | 9196 | 9197 | 9198
Test Test Test Test Test Test Test Test
Compound/ upper mean Pit 32 Pit 33 Test Test Pit 36 Test Test Test Pit 40 Pit 41 Pit 42 Pit 43 Pit43 Test Test 'I:est Test Test 'Ijest
Element Waste | Waste | Pit34 | Pit35 | Waste Pit37 | Pit38 | Pit39 Waste | Waste | Waste | Waste | Waste | Pit44 | Pit45 | Pit46 | Pit47 | Pit48 | Pit49
Methyl Ethyl NA ND ND ND ND ND ND ND ND ND ND ND 39 ND ND ND ND ND ND ND
Ketone
Benzene NA ND ND ND ND ND ND ND 0.83 ND ND ND 6.8 ND ND ND ND ND ND ND
Acetone NA 0.29 14 0.20 ND ND 0.22 ND ND ND ND ND 94 ND 0.14 ND ND ND ND ND
Ethylbenzene NA ND 0.056 ND ND 0.020 ND ND 0.043 ND 0.12 0.011 ND 130 0.016 | ND ND ND ND ND
Toluene NA ND ND ND ND ND 0.0070 ND ND ND ND ND ND ND ND ND ND ND ND ND
Xylenes, total NA ND 0.25 ND ND 0.027 0.017 ND 0.076 31 018 0.062 24 810 0.062 | ND ND ND ND ND
4-methyl 2- NA ND ND ND ND ND ND ND ND ND ND ND 30.0 ND ND ND ND ND ND ND
pentanone
Pyrene NA ND ND ND ND ND ND ND ND ND ND ND ND 12 ND ND ND ND ND ND
24 NA ND ND ND ND ND ND ND ND ND ND ND ND 20 ND ND ND ND ND ND
dimethyiphenol
m- and p-cresol NA ND ND ND ND ND ND ND ND 24 ND ND ND ND ND ND ND ND ND ND
Benzoic acid NA ND ND ND ND ND ND ND ND 386 ND ND ND ND 21 ND ND ND ND ND
'ND = Not detected above MDL.
INA = Not applicable; statistics not generated for VOCs.
All results reported in mg/kg. i
Shaded results show concentrations equal to or greater than the respective BUMC.

R486:thiok02(097.005);njm




Table 22

 SWMU 07 - Phase | and Il RF}
Ground Water Analytical Resuits

Thiokol - Woodbine Facility

: Phase | RFI Analytical Results .- Phase | Rfl Analytical Results
Compound/Element | MCL | Mw-701 Mw-702 | mw-703 | mw7o4 | mMw-ro1 Mw703 | Mw-704
Avsenic ' 10050 | ND ND ND 0012 . | 001t 0.011 ND -
Barium ) 2.0 0019 0.019 | 0.058 o 0.11 fort 0.15 pooT
N cadmium. = | 00050 { ND ND InD ND ~ | nD
‘Chromium 010 | ND ND 0.022 {0,046
Lead - o015 7._ND {no ] o.0008 | 0.0080
Mercury 00020 {ND-  [ND - |ND 0.00052 0.00065 ND
Benzene | 00050 | ND ND Ino ND ND ND . |ND
{2.4-dimetyiphenl NE? ND . |ND ND 0.014 'ND - ND ND ND
Ethylbenzene .- le7e {ND I ND ‘ND 0.021 ND ND ND ND
Uxytenes,total  f10 - InD ND | ND 0.165 N ND ND o040
 Bis(2-ethylhexyl) 00060 [ND . “|ND ND ND ND ND
phthalate : -

'ND = Not detected above MDL.
INE = MCL not established for this compound.
Ali results reported in mg/L..
Shaded results show concentrations equal to or greater than the respective MCL,

R486:thiock02(097.005);njm
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{5550 CRASBS BRAKCH WAY

- SULTE 200

'-Pro;ect Thfekoi - WOUdbme facmty ' . |Boring 18

- S | Job No.: 097,005 R
N ROCKVILLE, MARYLAND 20855 [Location: Acetone Evaporation Pond - East -~ = [ B
EX e w0 [ £ —-
environmental,inc. g e
e SWMU: 4
TZ T = 1212 .
—l > &) E| & w
ZEluw | 2 |52 8
ES R =0 BT I -0 R = SAMPLE DESCRIPTION - REMARKS = |-
] 219 @ Pl B =
o % o 'F 21>
i £ 131y

easy [24/24 0.0

* SAND - light gray to dark brown, trace silt,

poorly graded, moist. Wet at 2 feet.

Y | Sample 9244
o i collected for VOC
© easy. i24/24] 0.0 analysis.
End of Probe @ 4 feet BGS.
=

COMMENTS Sml sampies collected mth 24" geoprobe 50il sampler Headspace ' Start Da_té: 2/26/91
' " analysis co!lected with MSA Photon with 10.6 eV bulp. Instrument — - -
- _calibrated to 400 ppm toluene inair. ~ |Complete Date: 2/26/97 | -

§ Geo_t_'ogi_s_t. ‘M Landsman ' ' page 1 of -




“DEPTH (it)
B SAMPLE INTERVAL-

SAMPLE
10
PROBE ADVANCE |

| SAMPLE REC, (in.)

.HE_AQS%’ACE (pom)j

© WATER TABLE
LITHOLOGY

T ‘ [Project: Thiokol - i Soring 182}
il BaOCRABB“BHANﬁHrJAY Pro ect hsuke WOodbme acmty oring 14
LR SUETEZGQ o JOD Ng.; 097,005 ‘
ex e ?ﬁg&ﬁ”ﬁ}%‘;}ﬁ?_&%ﬁ Location; Acetone Evaporation Pond ~ East . - B2
_environmentalinc. Sl A e '
~{SWMU: 4 -
- 'SAMPLE OESCRIPTION.  REMARKS

51

. _ © poorly graded, moist. Wet at 2 feet.
easy [24/24) 0.0 | . o

easy ;24/24) 0.0

' SAND - light gray to dark brown, trace siit, -

Samp{e 9245
coliected for VvOC -
anatysis.

End of Probe @ 4 feet BGS.

COMMENTS

Geologist:

Soii samples coliected with 24" geoprobe soil sampier, Headspace .

a'nalysis collected with MSA Photon wi'th_l_t?_.ﬁ eV bulb. ‘Instrument
caiibrated to 400 ppm toluene in air. :

M Langisman

Start Date; 2/26/97

' Cdmpiéte Date: 2/26/97

page t of 1




environmental inc,

: 15850 CRABES BRANCH WAY
“SUITE 200

ROCKVILLE, MARYLAND 20855,
TELEPHONE: (300 41?-8200

o Prmect “Thiokol ~ WQodbme facmty

~1dob No.:- 087,005

- |Boring 10 |

Location: Acetone Evaporatmn Pond East B3

Date: 2/26/97

s

{SWMU: 4
- < S £ g g
) zl - ‘2} PR - % >
TiEw S ldt gl @8 RE .
T Zik i 0 'd,_." O = - U BAMP PT—, N _
TIS|EQl e (2121 @ ..~ SAMPLE DESCRIPTIO REMARKS
g TR I SRS R TTRCS L B I BT i et _ _ N
wi = ol a | 5 —
* SAND - fight gray to dark brown, trace silt,
poorly graded, moist, Wet at 2 feet.
easy 124/24] 0.0 : had i
1
2 ' | Y Sample 9248
’ collected for VOC
easy [24/24] 0.0 anatysis. -

End of Probe @ 4 feet BGS.

M Landsman

C"DMMENTS:Scii.'sampies coiiecteﬁ with 24" geoprobe soit sampier. -Héadspace_ o
analysls collected with MSA Photon with 10.6 eV bulb. Instrument
caiibrated to 400 ppm to!uene in-air. : a = B

|Start Date: 2/26/97

| Comlp.iete'D'ate:_2-/26/9? A

{jage {of |

-Geolog_tst




T T T T G ieck: Thiokel = Hoodbi il | ing 1D:
= 15850 CAABES ERANCH WA raject; Thickol — Woodbine facility _— B_orm_g
£oos,  SUITE 200 o Job No.: 097.005 : - .
ex - ROCKVILLE, MARYLAND 20855 [t ocation: Acetone Evapwatlon Pond — East 1 B4 .
TELEPHONE: [30|§4U-0200 [Oate: 2726797 : R
enwronmentat inc. a :
| | [SwMU: 4
2] w P -
z|21gel 2 (=1 21C]8 - SAMPLE DESCRIPTION | | ' REMARKS
[ . 0 -
B4 g T x| )"~
12 £ |3|8

7. SAND - light gray to dark brown, trace silt,
. . poorly graded, moist. Wet at 2 feet.
easy [24/24] 10.8 R - o

.|H _

2F Sample 8247
: ) ) coilected for VOC
easy i124/24f 00 analysis.
3 -
AL e :
End of Probe @ 4 feet BGS. .
5.
COMMENTS So;l sampies coﬂected with 24" geoprobe soﬂ sampier Headspace St-aft Date: 2/26/97
- analysis colected with MSA Photon with 10.6 eV buib. Instrument — 1
calibrated to 400 ppm toluene in.air. _ .. |Complete Date: 2/26/97
-} Geologist: M Landsman — ' o - . |page _;' af 1 B




FERTC | | ' roject: T b~ -
> X iSBSOERAﬂBSBHA%ﬁIHHM Proj t hzoko wgodbmg falcehty - Bpnng i0:

s o SuENMO Job No.: 097.005 | )
ex ROCKVILLE, WARYLIND 20855 [Location: Acetone Evaporation Pond - East | BS
- . TELEPHONE: (300 417-0200 —

‘Date; 2/26/97

enwronmental inc.

- . SWMU: 4
- — = 3G
[TT B =
=1 %1, o 1 elals
1E151E8| <= 2]l ~SAMPLE DESCRIPTION Lo - REMARKS -
o3l =L o e (75 2 v = oo ) oG
=15 a I'E 12 |« =
< LSl I S x.
N - n T .

SAND - light gray to dark brown, trace siit,
: poorly graded, moist. Wet at 2 feel,
easy }24/24| 0.0 . '

Sa-mp;e_ 924§
.- e : , collected for VOC
|- easy |24/24] 0.0 _ _ . _ N analysis.

End of Probe @ 4 feet BGS;

'5,__.

[COMMENTS:Soil samples collected with 24" geoprobe sal sampler. Headspace  |Start Date; 2/26/97
' analysls callected with MSA Photon with 10.8 eV bulb Instrumeni : : :
ahbrated to 400 ppm toluene m air, .

|complete pate: 2/26/97 |

- |Geologist: M 1andsman - R R . |pagetoft’




D ' TProject: Th kol - Woodbine faciity - i TBorna 1o
we OB BRI < ooioot TRiokol - Wopdbing facitty . 4Boring 1D
S SHTE200 .- jJob-No. OQT_.QOS : . S
ex ROCKVILLE, MARTLAND 20853 1| ocation: Acetone Evaporation Pond —East | - BB
- - TELEPHOE: (30) 47000 [ - _
envirgnmental,inc. . : e
_ B . iSWMt 4
= u =z o
=& R A - I T
)W w w4 i SRR NG - _ L _ e _
gl 3 l8lylflS - - A .
T|I& &2 T - O = SAMPLE DESCRIPTION | REMARKS
Slul | wls|E]E - E S
ol % - o = =< 0
2 & Sw
SAND - fight gray to dark brown, trace silt,
pooriy graded, moist. Wet at 2 feet. '
gasy {24/24] 0.0 ' - E :
1
2 Y Sample 9249
B coliected for VOC
easy [24/24] 0.0 anaiysis.
Collected sample
9250 for VOC
analysis of
; groundwater.
4kl e
End ot Probe @ 4 feet BGS.
sl
COMMENTS:Soil samples collected with 24" geoprobe soil sampler. Headspace . S'taf't_ Dafe: 2/_'26/9?
_.analysis coflected with MSA Photon with 10.8 8V buth, ~Instrument _ ; :
calibrated to 400 ppm toluene in- air, L . |Complete Date: 2/26/97
|Geologist: ‘M Landsman SEONCE N SN i - |page fotf !




e 050 CRABHS BRANCH WY

Project: Thiokol — Woodbine facility. -

i8oring 1D

e SU”E 200 _ Job Na.. 087 905 .
ex <7 ROCKYILLE, MARYLAND 20855 || ocation: Acetone Evaporatlon Pond East -B8
TELEPHONE: [.'!01) 4IT~UE'DG Date: 2/26/07
env:ronmentai inc, : _ : :
: ‘ L SWMLE 4
~|21 g 5 & | w
gl - - B Z R T = prav} >
=:|:E Es|l &8 @18+ 3 = :
TiZlE2|. 2 =43 ¢ - SAMPLE DESCRIPTION REMARKS
ol ¥ Q- z |2 g2 =
3 £ 1319

easy 124/24 G;O

e |

SAND - light gray to dark brawn, trace sit; .
poorly graded, moist. Wet at ¢ feet. .

“|Geologist:

~ analysis coflected with'MSA Photon with 10,8 eV bulb, Instrument
. calibrated to 400 ppm tolugne. in air. . .

Sampl.e.hot
submitted ftrom this.
easy [24/24] 0.0 . boring. ’
End of Probe @ 4 feet BGS.
5L
COMMENTS:Soil samples:collected with 24" geoprobe soft sampler. Headspace ' Start Date: 2/26/97

ICompiete Date: 2/26/97

' page1oft

-M L andsman




. SAMPLE
I

DEPTH (ft)
SAMPLE INTERVAL

S .»350 LRABBSBH&N{IHNM Pro;ect Thiokol wOodbme facmty _ Boﬂng 10
ex ROCKVILLE; MARYLAND 20655 Location' Borrow Pit —1250N: 1020&' <. Bl
TELEPHOE: 301 470200 (o= e s
environmental mc ' ' : : :
- |SWMUI B
| SAMPLE DESERIPTION REMARKS

_WATER TABLE |
LITHOLOGY

| PROBE ADVANCE |
SAMPLE REC, {in)| &

IHEADSPACE  (ppm)]

L

m
o
]

-

(%3
i -9
S

)
o
[=]
[=]

ooriy graded mmst

easy 24/24) 0.0

moderalg24/24; 0.0

SAND - pale brown and brown sllty fine. SAND

Sample 9236 .
coliected for vOC .
analysis,

maist, organic cempnted

SAND biack sdty fine SAND pooriy graded

End of Probe @ 6 feet 8GS.

COMMENTS:

SOfI sampiea cotiected weth 24" geoprobe sml sampier Headspace
analysis coitected with MSA Photon with 10.6 eV buib Instrument
calibrated to 400 ppm toluene in air.

M Landsman

Istart Date: 2/24;97

' Comp!ete Date: 2/24/97

page!oii .

G-edlog{st




i

5850 CRABES BAMCHAY
CQUTEM
ROCKVILLE, MARYLAND 20855

Project: Thiokol = Hoodbme facmty..;_ _.

1dob No.: 087.005 .

Eioﬂ-ng‘ {sR

_ e ALt Location: Borrow Pit —1230N 980E - B2
enwronmental mc [oate: 2/26/97
) _ 'SWMU: B
i : e R ;
121 6| o Z: 11 =lal5
ey > B TR =] ' S _ ot Bt
xiZ|g2l 2 {21212 |8 SAMPLE DESCRIPTION REMARKS
P TTR - S W w a. | w | X . -
8 g 8 |%|2|3|=
& & | &1Y
easy- 124/24; 0.0 {
' SAND pale brown and brown silty fine SAND
pnnriy graded, moist. i
easy 24/24] 0.0
Sample 9237 _
moderatd24/24} 0.0 i &
. ’ analysis. '
SAND - biack silty fine SAND, poorly graded,
moist, organic cemented. o
‘End of Prote @ 6 feet BGS.
7k

COMMENTS:Sall samples collected with 24" geopsobe Soil sampler. - Headspace
anhalysis collected with MSA-Photer with 10.6 eV buib. Instrument
cai:brated to 400 ppm totuene in air. :

Start Date: 2/24/97

Cpmpiete Date: -'2/24/'9.73-: 1

page tof |

: Geuiogtst

M Landsman




Project: Thiokol - Woodbine facility

S - “Boring 10:
“dw - (5350 CAAGHS BRANCH KAY
| O amewn 0 [Job Ne.: 097,005 | -
ey o ﬁgﬁgﬁgﬂéﬂb\;}ﬁ&%ﬁ Location; Borrow Pit ~1250N 975E B3
enwronmentai Jinc. Date: 2/26/97 '
. SWMU: B
= w = | E R
. ;; ZEEI o 5 o 25_ : E; Ej <} 8 o )
21§ = 9lz1la SAMPLE DESCRIPTION REMARKS
=% lon tw S1 6| ELEE L
& =2 g
P o | FY '

S KAy 4

=
o

24/24

Y
1
o
-

‘ pasy 24/24 0.0

moderatd24/24; 0.0

~SAND ~ pale brown and brown silty fine SAND,

pooriy graded, maast.

from this boring.

SAND - black siity fine SAND poorly graded
'_ moist, organac r'emented

End a_f -Prob.e_-@ § ieet BGS.

No sample collected

._G-e;otogi.st

' COMMENTS Sonl sampies collected with 24" geoprobe soil sampler, Headspace

anaiysas collected with MSA Photon with 10.6 ev bulb. Instrument.
cahbrated to 400 ppm totuene in air. : : :

M Landsman =

Start Date: 2/24/97

Complete Date: 2/24/97

page { of i




. ;JB{;{}CHABBSBRM%CHMY Project: Thiokol - Woodbine facmty o Bonng 1D
S SEMO . Job No.: 097.005 _ ST N AR
ex ?g&%l.&ﬁu\;}if‘&?ﬂ%%%ﬁ Location: Borrow Pit -—tZTON 1020E e B4
env;ronmentai inc. oate: 2/26"97 ' .
SWMU: 8

—_r — — sl
. z & :

13! Gl £ alw
w] & =z ' &2 pr| -
et LU 1T <. b o i o .

Z i o =] w 1o = d ) . .
E R B0 L - - (=] SAMPLE DESCRIPTION E HEMARKS
Wi |w o & Ui o= ot .
Al g o ‘;—} <-] 3

< ¥ = -4 wi =

24724 0.0

®
w
@
.-

SAND - pale brown and brown silty fine SAND,
poorly graded, moist,

. . easy 24/24] 0.0

No sample coflecied

ST : from this boring.
moderatd24/241 0.0 m 9

SAND = black silty fine SAND, poorly graded,
moist, organic.cemented,

End of Probe @ 6 feet BGS.

- |COMMENTS:S0il samp!es coliected with 24" geoprobe 50l sampler Headspace Start Date: 2/24/97 i "
ana!ysis callected with MSA Photon’ with 10.6 eV bulb. Instrument - — -

" calibrated to 400 ppm toluene in air. : _ | ~|Complete Date: 2/24/97. i

Geologist: MLandsman _____ o b page 1of L e




T_.

easy [24/24 00

mode_r.é{e 24724} 745

S Project: Thiokol ~ Woodbine facili ing 1
L ;SSJUCHAHBSEHANCHHLT {Projec iokoi ~ oodbine faciity Boring 1D
R e - SUITE 200 . . . Jﬂb NO“ 087.005 '
ex " AOCKVILLE, MARYLAND 20855 [ ocation: Trench 11 - tBZON 1280E -BS .
. TELFPHONE: {391}457—0200 Date: 2/26/97 o
enwronmental inc :
3 . 'f'_SWMU;B
....§ a5 B £ E w
=l : =z - 2 =1 >
E] wh | = o C e : : :
zZl&g| © R i
i ':!_: =iz H = > - o ot SAMPLE DESCRIPTION REMARKS :
alwi< ‘w wi o w x o ‘ : ‘
uij 4@ o g | 21| 5 N
W e @ ¥ .
easy (24/24 OD

'SAND ~ brown to yellowish brown silty fine S

poorly graded, moist,

'SAND - gray silty fine SAND, poorly graded,

SANQ ~ dark -brown and yeilowish brown, sity fing

SAND, poorly graded, moist to wet.

AND,

moist

No sample collected
from this boring. -

'SAND - black silty fine SAND, poorty gfaded

moist, orr'amr; cemented

" End of Probe @ 6 feet BGS.

CO_MMENTS Soil samptes collected with 24" geoprobe soii sampler. Headspace
-7 27 analysis collected with MSA Photon with 10.6 eV bulb Instrument ..
caist«rated to 400 ppm toluene in air. .

M--i.andsma_n

Start Date: 2/24/97

Complete Date: 2/24/97 . .

“ipage fof |-

Geologist:




w M0 CRARES AR AT Praject: Thiokai - Wooadbine facility - B-qrmg 100
R R T L ¥ Job No.: 087.005 R )
eX * ROCKVILLE, MARYLAND 20655 [ ocation: Trench 11 - 1320N 12405 | BB
TELEPHONE: (301} 457—02(}0 |Date: 2728787 .
enwronmental inc. ate: - |
_ SWMU: 6
= w =T E . o
= (&) .E [ Tl
=l Wtw E2 gl B-RN- G :
NZzl@al & w8+ S R
TI=l1E= - T = .l @ SAMFLE DESCRIPTION O REMARKS
ajw|= w.o | We fwil E e : '
ol s COE ¢zt = ; .=
P St N I I o
edsy 124/24] 5.3

SAND ~ brown to yellomsh brawn s:lty tine SAND
poorly graded, moist.

easy 124/24] 0.0

' -SAND ~-gray silty fine SAND, poorly graded, moist

. No sample collected
'qu_ératez_;;/u -:D'.G -from this boring.
' 'SAND - dark brown. and yeilowish, brown silty fine
SAND, poarly graded moist to wet

SAND - black silty fine SAND, poorly graded,
‘moist, organic cemented.

End ol Probe @ 6 feet BGS.

?)-—

COMMENTS Soil sampies coiiectecl With 24" geoprobe soi sampler. Head'space "~ lstart Date: 2/24/97 -
analysis collected with MSA Photon with 10.6 eV bulb Instrument ’
caiabrated to 400 ppm toluene in air .

Complete _Daté: 2/24/97

" Geoluglst MLandstn _ - o S ol - ipage fof |




N o e chABRS By LErodect: Thiokol = Woodbine facility ___|Boring [D:
R/ \ W C U SUITED Job No.: 097.005 - _ _ o
‘ A ex (5 ?ﬁgﬂg&“&%‘;}w _022%%55 Location: Trench.II - 1290N 1320€ 1 BT
L “ {Date: 2/26/97 N —— o

enwranmental znc

SWMU: B

e wo o 2| B
Elulw g Gl T @ v
=lElu N ‘G’J w < a2 . . .
Z120 Q. o |- | =2 : : . _ o
RN =] =S B o - SAMPLE DESCRIPTION _ .. -REMARKS
fu o
o fwid i wibe | w | E : 3 _
wigi? ol g1 81| 5
1z =2 B I -
% - u | T
easy [24/24] C.0

SAND - brown to yeliowish brown siity fine SAND,
poorly graded, moist, -

. pasy 124/24 UCI

" SAND - gray silty fine SAND, poorty graded, moist,

4t B No sample collected
méderaie24/24 c.o . _ _ ‘ UCLRGL S L)
: SAND ~ dark brown ard yellowish brown, silty fine
- Y- - SAND, pooriy graded, moist to wet. S
_ SAND ~ biack 5iﬂ._y‘fine SANMD, poorly gfaded,
i g _mpist, nrganic cemerited. '
g e
‘End of Probe @ 6 teet BGS.
7
_ COMMENTS: Sml samples collected with 24“ geoprobe soil sampler, Headspace i {Start Date: 2/24/97 o
' ~analysis coliected with MSA Photon with 10.8 eV bulb. Instru-ment B : et 4
© calibrated to 400 ppm toliene in air. _ L : Complete Date: 2/24/97
Geologist: MLandsman R : o page ! of | |




el

o
B

easy [24/24] 0.0

moderate?.d&d 0.0

SAND brown to yellowish brown s:lty fine SAND,

poor!y graded mois{..

SAND. - gray siity fine SAND-.; poorly Qraded, moist

SAND - dark brown and yeﬁomsh Brown, siilty fme

SAND, poorly graded, moist to wet,

| Thiokot = W | ' ing 1D
R rSBSUCHABESBﬂM‘EHwA{ Prolect ioko oodtnne facnity Ny Boring {D .
ST SypTE 200 . Job No.: 097.005 e _
ex . BOCKVILLE, MARYLAND 20855- 1t ocation: Trench IT - 1290N 1280E B8
y te TELEFHOJ\i Elﬂﬂ 47000 - Date: 2/26/97 . ;
B enwronmentat mc : - :
: 5 ‘ SWMU: 8
= Wb E ‘ &
Py Q E ] .8 w |
=i b _ E d A o E‘J G
|21l Q=2 |2]3 SAMPLE OESCRIPTION ‘RE
Jwbed | 2. o o 0 - = o ‘ .
Sigl 21z |21 E]-
& RN -
easy 24/24

No sample cofiected
from this boring.

- “SAND - black siity fine SAND poorly graded '

moist, organic r‘emented

" Eng of Pra‘be @ 8 feet BGS.

‘| Geologist:

, EOMMENTS Sotl samples colected with 24" geoprobe soil sampler. Headspace

analysis collected with MSA Photon with 10.6 eV bulb, Instrument
cassbrated to 400 ppm toluene in .air.

Start Date 2/24/97

Compiete Date 2/24/97

Dage 1 of. I

M Landsman




SR O : Prol t:. Thiokol - W | S - Boring 1D
a7 090 CANDES BRNCH HAY frojec ioko oodbine faci sty . :Drmg.
' L STEMD Job Np.: 087,005 - 1. {
e %gﬁaﬁwnﬁﬁ Location: Trench 11 ~ 1320N BroE - BS
enwronmenta# inc. ) |Date: 2/26/87 ' B
/. e . {SWMU: 8
-3 g |28 w
1218} 2 |1 iS85 . |
TiZ2(&8 =3 c 1 Qiz| 2 _ SAMPLE DESCRIPTION - ' REMARKS
=l = wolw el S : . - _ _
w g ) gl8]|%l5
3 E 158 F
easy |24/24] 0.0

SAND - brown {o yeiicwnsh brown sifty fine SAND
poorly graded, moist.

easy [24/24] 0.0

SAND ~ gray silty fine SAND, poorly graded, moist

i No sample collected
moderate24/24| 0.0 from th.lS boring.
. ' SAND ~ dark brown and yellowish Drcwh, silty fine
! _SAND, poorly graded, moist to wel,
. X _
| E= 'SAND - biack silty fine SAND, poorly graded,
. Sl=T4 - moist, organic cemented. ;
8 e :
1 " End of Probe @ 6 feet BGS.
7
COMMENTS.Smi samples collected with 24" geoprobe soii sampler. Headspace - - |start Date: 2/24/87 |/
: analysis coliected with MSA Photon with 10.6 eV bulb. Instrument _ - .
“calibrated to 400 ppm toluene in air. . _ . |Complete Date: 3/2.‘”'97_
' Geoieglst MLaggg an e T . |pagelof!




S I R Prd'éct Thiokol - bing Taciity Boring 10:
Cow O RSB BRANC Y ’ : Woodbine faclity J=onng =
ex H&%ﬁﬂgﬂﬂ%ﬁ&%ﬁﬁ Locatmn. Trench 11 - 1320N 1360E o BiO.
-environmenta,inc,. . |Date: 2/26/07 o
. L Lo ‘ '-S_NMU. B
=| & 2l s1%l8 5 | .
SElg_ 18 lgluls]s S -
1z|&l¥2] R =181 218 SAMPLE. DESCRIPTION ' REMARKS"
44 D lalkl= ' '
g =20 I - -3 e
& o n % .
_ SAND broun to yeﬂow;sh brown snty fine SANEI
: pooriy graded, moist.
'R ' '
2
' SAND - gray silty fine SAND, poorly gradéd. moist
3
_“ S ‘Saniple-923ﬁ _
moderatd24/24] 00 | - couect.ed for VOC
! B & . . anatysis,
. SAND ~ dark brown and yeliowish brown, sifty fine |
_ - SAND, poorly graded, moist to wet.
. ’ S
3"..___.:: SAND - black siity- fine SAND, pooriy graded,
= mcust organ:c cemented,
8 ~:_.'.";"::' )
End of Probe ‘@_,8 feet BGS.
|
. CDMMENTS Soi sampies coliected with 24" geoprobe s0il sampier Headspace . |start Date: 2/24/97
' analysis collected with MSA Photon with 10.8 ev buib, Instrument R "
calibrated to 400 ppm tofuene inaif. : |Complete Date: 2/24/97 B

Gea_#ogist MLandsman 0 WV e e DaQE‘Of' L ,"




en

: ‘ e AR TAABRS GRANCH HAY Project. 'Thaokoi Woodbme facmty _ 7 Boring 10:
; RN S 2 SUITE oy Job No.: 097 005 ) - ) OO o
\[D@ ¢ MPLEWILND 085 [Location: Trench 1T ~ 320N 12556 Bit
= TELEPHONE: !305)417—0200 Voote z/26/87 - : |
1* vironmental,inc, '

SWMU: B

'..J P
: ; g |-
13 'B- £ 148 {w
=M z | s1=ial5 |
Izi&ize! < < | Q1212 " 'SAMPLE DESCRIPTION © 1 REMARKS
wi}w . m = U3 e = :
o G 1w T
SAND - brown to yeliowish brown 5|Ity fine SAND,
Doorly graded mmst .
5 R
2_..
SAND_ - gray sity fine SAND, pooriy graded, moist
3L
4 Sampie 9239

. d for vac.
| mogeratg24/24] 0.0 collecte

: , i analysis.
- SAND = dark brown and yeliowish brown, silty fine '
! SAND, pooriy graded, moist to wet.
5 )
SAND - black silly fine SAND, pooriy graded :
- moist, orgamc cemented, : 5
' End of Probe @ 5 feet BGS.
!:
T‘- H
s COMMENTS :Soil samples collected with 24" geoprobe soil sampler. Headspace . |Start Date: 2/24/97
analysis collected with MSA Photon with 10.6 ev buib 1n_s_it!um'e.nt . : —.
calsbrated ta 400 ppm toluene in air. - Complete Date: 2/24"97':__
: Geoio_gi,st Mndsman f- — T e .. |page tof!




Pfoje'ci T hickel — "W‘oo_dbine:f'acs’;sity‘ - iBoring 100

- ™ RAgE RANCHWAY
- : ;ﬁﬁ%m & {Job No:: 097.005 B | |
" A ex - BOCKVILE, HARYLﬁNrﬂUE%BBS Tocation: Trench 11 - 300N 1300 1 B12
, - TELEPHONE: 1309 417-0200 [Date: 2720787 mcancras INS 08

enwronmental inc. .

f SWMU: 8°

© SAMPLE DESCRIPTION  REMARKS

SAMPLE
10
PROBE ADVANCE |
" WATER TABLE
LITHOLOGY

DEPTH (1t}
SAMPLE INTERVAL
SAMPLE REC, tind|

HEADSPACE {ppm)

S SAND brown to yelldwish brown szity fine’ SAND .
ooﬂy graded, moist. :

e
2l
SAND - gray silty fine SAND, poorly graded, moist
3k
4 _ . . Sample 9240
S-1 | moderatd24/24] 0.0 LS LAY
ad _ = _ o | analysis. -
‘ SAND « dark brown and yellowish brown, sity fine
i |y SAND, poorly graded, moist to wet.
5. =
= '..V;'ISAND - b!ack sﬁty fine SAND, poorly graded
¢ moist, orgamc cemented.
“B _
: -._gnq._of---Pr_ooe 26 feet BGS.
7L i
|COMMENTS:Soil samples collected with 24 geoprobe scii sampler.. Headspace - . |Start Date: 2/24/87 i
i - -analysis collected with MSA Photon with 10.8 eV buib. Instrument -
| “ calibrated to 400 ppm toluene in air. . ) I AR Complete Date 2/24/9T
Geologist: M Landsman e S |page tof I




R Pro.ect Thiokoi — Woodbine facaiity — Bbrihg ID: .
Ciml T SECHA AT : :
R -5u;rEWOBBSBﬁANc Job No.: 087.005 _ : - PR
o ROCKYILLE, MARYLAND 20855 [ ocation: Trench 11 ~ 1320N lStOE " . - Bi3
€&X TELEPHONE:. (300 4F7-0200 _ : S e

- environmental,inc. {Date: 2/26/97

_ : - SWMU: 8
HE g 1218
Zl5le ! 21515125 . |
bt 1 0 BT B T - o ' T (P
z|E1gal 2 | Q' C18 “GAMPLE DESCRIPTION a REMARKS - - °
Jajwis ‘w w 1 o w ,,3_: i : ’ o ETH
uit =19 @ e 2 0 I = =
o = [w} S % . 4 -
< RSy | F
i) - N T
SAND brown to yellomsh brown salty fine SAND, -
pooriy graded, moist.
|-
2
'SAND - gray silty fine SAND, poorly graded, moist
3L
) _ Sampie 9241
' moderataz-#/u 0.0 collected for vOC
[ I B ' anatysis.
SAND dark brown and yellowish brown, sﬂty fine
: Y SAND, poorly graded, mocsi to wet
5 ! - .1
" SAND ~ biack silty fine SAND pooriy graded,
-~ moist, organic. cemerited.
B :
End of Probe @ & feet BGS.
7L
- | COMMENTS:Soil sampies collected with 24" geoprobe soil sampler. Headspace Start Date: 2/24/97

analysis coliected with MSA Photon with.10. S ev bufb Instrumen!
cahbrated to 400 ppm toiuene in asr .

Complete Date: 2/24/87
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Appendix D

Laboratory Data Sheets

R489: Thiokol2(087.005);vre



Sear ber

591'1'1

SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES. INC.

ANALYSIS REQUEST AND CHAIN OF CUSTODY RECORD

&=702 LaRo.ha Avenua, Savannah, GA 31404

=77 2346 Induswal Plaza Drive, Tallahassee, FL 32301
70414 SW 1Zh Averwe, Deerfield Beach, FL 33442

: 30 Lakesie Dive . Mobile, AL 36693

-1 €712 Benjanwh Ruad, Suite 100, Tampa, FL 33634
= 30 Afpha Dnve. Suite 110, Destrehan, LA 70047

PROJECT REFERENCE

ﬁ/bkot-”wmasmf

| PROJECT NO

P.CG. NUMBER

043008

Phone: (912) 354-7858
Phone: (904) 878-3984
Phone: {354) 421-7400
Phone: {334) 666-6633
Phone: (813) 885-7427
Phone: {504) 764-1100

Fax: (912) 352-0165
Fax: (904) 878-9504
Fax; (954) 421-2584
Fax: (334) 666-6696
Fax: (813) 885-7048
Fax: (504) 725-1163

MATRIX
TYPE

REQUIRED ANALYSES

"*G8|°F 3

CT LOC.
‘Sl

smm;zznm
//( ! L\M;K ra i

PHLNE'\O[ (_{("} 070> -

FAX o — 43S -0f64

(/ //a;.

i,

LIENTNAME _ CLIENT PRQJECT MANAGER SEJ%%RD
ﬁ/// e [ f/{;m.l( Q§ / & DELIVERY
o O 7\ / AT
SAMPLE (;L - il e/ [ sEd fvie / Date Dus:
DATE TIME - | NO. SAMPLE IDENTIFICATION NUMBER OF CONTAINERS SUBMITTED REMARKS
afebfd) 1718 9242 =
o145 921 l
ss 92 ts !
1030 12 ¥¢ \ )
Jo0 9247 /
joso 9298 l
o 92.49 [
o QL50 -
ot 925 | -
| 1322 9152 —
—1
aeuuou:susnav (SIGNATI DATE | TIME | RELINQUISHED BY: [SIGNATURE) DATE | TIME | RELINQUISHED BY. (SIGNATURE} DATE | TIME
- r\] //1/-2 Cés/;/ 'z/'ﬂ/n 1300
R%%snem RECEIVED BY: (SIGNATURE) DATE' | TIME | RECEIVED BY: (SIGNATURE) DATE | TIME
I@s »LABORATORYUSEONLY I a

g | st

NEIRINAL



Se.._ . ._nber
S SAVANNAH LABORATOR’ES 02 LaRcche Avenue, Savannah, GA 31404 Phone: (312) 354-7858  Fax: (912) 352-0165
& ENVIRONMENTAL SERVICES, INC. " 2346 Industnal Piaza Drive, Tallahassee, FL 3230t Phone: (904) 878-3994  Fax: (904) 878-9504
- 414 SW 120 Avenue, Deerfield Beach, FL 33442 Phone: (354) 421-7400  Fax: (354) 421-258+4
77 500 Lakes.de Drive, Mobile, AL 36693 Phone: (334) 666-6633  Fax; (334) 6666695
ANALYSIS REQUEST AND CHAIN OF CUSTODY RECORD [ .on2 ;e?l)anjln rFIilud, gu::a 100, Tampa, FL 33634 Phg:e: (813) 885-7427 F:l (813) 885-7049
(" 100 Alpha Drive. 3uile 110, Destrehan, LA 70047 Phone: (504) 764-1100  Fax: (504) 725-1163
PROJECT REFERENCE { PROJECT NO P.O.NUMBER
THI0K 2t ORI | 09l o0os MAEE REQUIRED ANALYSES PAGE Qloﬁ
‘i’sﬁ%noc. WLER(S)NAHE PH\?NE 3o/ ;{/7._029
> A | Ake LA}JDS/"M‘J 3o -9 25'0/69
CLIENTNAME ' 1CLIENTPHOJECT MANAGER STANDARD
¢/ Ropiahd ///AﬁK MSELIVERV
y lENTADD 25 T2 i'/rlf AT ST 200 /Q EXPEDITED REFORT
C«z, ‘-g‘r Q'OEG DELIVERY{surcharga}
SAMPLE | & u\ we L /RS SER A [/ Date Due:
DATE | TIME | NO. SAMPLE IDENTIFICATION NUMBER OF CONTAINERS SUBMITI'ED REMARKS
2t 1gse 4232 —
(¢lo A% -
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{35 9032 2 =
[ 9.3Y Il
Vi 9285 i 2. |—|—
2f2¢fpy (20 922.3¢ — 11—
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YAk 000 XN e
MQU a D BY: (SIGNA DATE | TIME RELINQUISHED BYASI ,mmg) DATE | TIME | RELINQUISHED BY: (SIGNATURE} DATE | TIME
E\o A WA 1i3Q C thaful 1300
RECEIVE BW DATE | TIME RECEIVED BY: (SIGNATURE) DATE | TIME | RECEIVEDBY. (SIGNATURE) DATE | TIME
1 CAL gl |
R P ~LABORATORY USEONLY e
T[ cusTODYSEALNO.

=

MADIRINAT



‘9775

Ser ber
SAVA NNAH LABORA TORIES 35 5102 LaRoche Avenue, Savannah, GA 31404 Phona: (912} 354-7858  Fax: (912) 352-0165
& ENVIRONMENTAL SERVICES, INC. " 2346 Indusinal Plaza Drive, Tallahasses, FL 32301 Phone: (804) 876-3984  Fax: {904) 878-9504
. +14 SW121h Averiue, Deerfield Beach, FL 33442 Phone: (954) 421-7400  Fax: (954) 421-2584
=50 Lakeside Dri 2. Mobile, AL 36693 Phone: (334) 666-6633  Fax: (334) 666-6690
ANALYSIS REQUEST AND CHAIN OF CUSTODY RECORD LeT12 Beij.i::m Lt\;d, guii!a 100, Tampa, FL 33634 Phone: (813) 885-7427  Fax: (813) 885-7049
. 100 Alpha Dinve. Suite 110, Destrehan, LA 70047 Phaone: (504) 764-1100 Fax: (504) 725-1163
PROJECT REFERENCE | PROJECT NO. P.O.NUMBER
| MATREX
/H{OKG— a/oaogot.’ 091.0¢% TYPE REQUIRED ANALYSES PAGE l !OF;
Tsl}ac:g_m LOC. S;(MPLER(S)NAME _T?NE 20(- Y12-ot00 ’// ‘
A we Laopsnes ™ 30— ags-oza //;

CLIENT NAME CLIENT PROJECT MANAGER / /. SRE%%HD
Pcxy Cwov. AR 28 D 3 Q§’ DELIVERY
CLIENT ADDRESS (CITY, STATE, ZIP) “JSD X ;\ EXPEDITED REFORT
I€856 Ceagizs g%‘:ﬂ ta €. [ S DELIVERY(surcharge)

r AT Lo> B s /4 4
SAMPLE sL @mwﬂq/ / i :\/ JE/\,/ / Vi / Dar.aDua
DATE TIME NO. SAMPLE IDENTIFICATION 0e NUMBER OF CONTAINERS SUBMHTED REMARKS
z.,/a;,/a.1 s 9213 2 Bestous Mybe
iSoe Q218 e el
Sgs q?—lﬂ 22— Vo _CW‘-’:}
&5" 9220 2 [—
922 2|
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ﬂi/z;/'r& 1342 1223 —13
2| 1535 gy A —
|2 12208 2 e
595 9L T |—
{551 U 2|
15 9918 ‘2. —
Y _llges 9219 — _
RELINQU‘SHEDBY (SIGNATUFIE) DATE | TIME RELINQUISHED BY: (W DATE | TIME | RELINQUISHED BY: (SIGNATURE) DATE | TIME
Mae bl tb )l 39 M C o) 1300
wm{ (w—l DATE | T RECEIVEDBY: (SIGNATURE) DATE | TIME | RECEIVEDBY:(SIGNATURE) DATE | TIME
: & z/1hs
= S .z = LABORATORY USE ONLY évwé*m
T cusroovguno

[

. YBES . 2.7%-9%

MDA AL



S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

5102 LaRoche Avenue # Savannanh, GA 31404 e (912) 354-7858 # Fax (912) 352-0165

LOG NO; S7-71140
Received: 27 FEB 97
Reported: 10 MAR 97
Mr. Mark Corbin
Apex Envirommental, Inc. Client PO. No.: 097.005
15850 Crabbs Branch Way #300
Rockville, MD 20855

Project: THIKQOL/WOODBINE
Sampled By: Client
Code: 163670310

REPORT OF RESULTS Page 3
DATE/
LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMPLED
71140-19 9223 05-25-97/1342
71140-20 9242 02-25-97/1000
71140-21 9243 02-26-97/1715
71140-22 9250 02-26-97/1110
71140-23 9251 02-26-97/1220
PARAMETER 71140-19 71140-20 71140-21 71140-22 71140-23
Volatiles by GC/MS (8260}
Chloromethane, ug/l <10 <10 <10 <10 <10
Bromomethane, ug/l <10 =10 <10 <10 <10
Vinyl chloride, ug/1l <10 <10 <10 <10 <10
Chloroethane, ug/l <10 <10 <10 <10 <10
Methylene chloride <5.0 <5.0 <5.0 <5.0 <5.0
(Dichloromethane), ug/l
Acetone, ug/l <50 <50 110 580 €6
Carbon disulfide, ug/1l <5.,0 <5.0 <5.0 <5.0 <5.0
1,1-Dichlorcethene, ug/l <5.0 <5.0 <5.0 <5.0 <5.0
1,1-Dichloroethane, ug/l <5.0 <5.0 <5.0 <5.0 <5.0
trans-1,2-Dichloroethylene, ug/l <5.0 <5.0 <5.0 <5.0 <5.0
Chloroform, ug/l <5.0 <5.0 <5.0 <5.0 <5.0
1,2-Dichleroethane, ug/1 <5.0 <5.0 5.0 <5.0 <5.0
Z-Butanone (MEK), ug/l <25 <25 <25 <25 <25
L,L,1-Trichloroethane, ug/l <5.0 <5.0 <5.0 <5.0 <5.0
Carbon tetrachloride, ug/l <5.0 <5.0 <5.0 <5.0 <5.0
Vinyl Acetate, ug/l <10 <10 <10 <10 <10
Bromodichloromethane, ug/l <5.0 <5.0 <5.0 <5.0 <5.0

Laboratories in Savannah, GA » Tallahassee, FL. = Tampa, FL « Deerfield Beach, FL « Mobile. AL = New Orleans, L4



S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

5102 LaRoche Avenue * Savannah, GA 31404 « (912) 354-7858 » Fax (912) 352-0165

LOG NO: S§7-71140
Received: 27 FEB 97
Reported: 10 MAR 97
Mr. Mark Corbin
Apex Environmental, Inc. Client PO. No.: 097.005
15850 Crabbs Branch Way #300
Rockville, MD 20855

Project: THIKOL/WOODBINE
Sampled By: Client
Code: 163670310

REPORT OF RESULTS Page 10
DATE/
LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMPLED
71140-18%9 9223 05-25-97/1342
71140-20 9242 02-25-97/1000
71140-21 9243 02-26-97/1715
711490-22 9250 02-26-97/1110
71140~-23 9251 02-26-97/1220
PARAMETER 71140-19 71140-20 71140-21 71140-22 71140-23
1,1,2,2-Tetrachloroethane, ug/l <5.0 <5.0 <5.0 <5.0 <5.0
1,2-Dichloropropane, ug/l <5.0 <5.0 «5.0 <5.0 <5.0
trans-1l, 3-Dichleoropropene, ug/l <5.0 <5.0 <5.0 <5.0 <5.0
Trichloroethene, ug/l <5.0 <5.0 <5.0 <5.0 <5.0
Dibrcmochlorcmethane, ug/l <5.0 <5.0 «<5.0 <5.0 <5.0
1,1,2-Trichloroethane, ug/l <5.0 <5.0 <5.0 <5.0 «5.0
Benzene, ug/l <5.0 <5.0 <5.0 <5.0 <5.0
cig-1,3-Dichloropropene, ug/l <5.0 <5.0 <5.0 <5.0 <5.0
2-Chloroechylvinyl ether, ug/l <50 <50 <50 <50 <50
Bromoform, ug/l <5.0 <5.0 <5.0 <5.0 <5.0
2-Hexanone, ug/l <25 <25 <25 <25 <25
4-Methyl-2-pentancone (MIBK), ug/l <25 <25 <25 <25 <25
Tetrachlorocethene, ug/l <5.0 <5.0 <5.0 <5.0 <5.0
Toluene, ug/l <5.0 <5.0 <5.0 <5.0 <5.0
Chlorcbenzene, ug/l <5.Q <5.0 <5.0 <5.0 <5.0
Echylbenzene, ug/l <5.0 <5.0 <5.0 <5.0 <5.0
Styrene, ug/l <5.0 <5.0 <5.0 <5.0 <5.0
Xylenes, ug/l <5.0 <5.0 <5.0 <5.0 <5.0
Surrogate -~ Toluene-ds 94 % 94 % 94 % 82 % 94 %

Laboratories in Savannah, GA + Tallahassee, FL » Tampa, FL » Deerfield Beach, FL « Mobile, AL » New Orleans, L4



S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

5102 LaRoche Avenue * Savannah, GA 31404 « (912) 354-7858 « Fax (912) 3520165

LOG NG: S87-T71140
Received: 27 FEB 97
Reported: 10 MAR 97
Mr. Mark Corbin :
Apex Environmental, Inc. Client PO. No.: 097,005
15850 Crabbs Branch Way #1300
Rockville, MD 20855

Project: THIKOL/WOODBINE
Sampled By: Client
Cocde: 163670310

REPORT OF RESULTS Page 11
DATE/
LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMPLED
71140-19 9223 05-25-97/1342
71140-20 9242 02-25-97/1000
71140-21 9243 02-26-97/1715
71140-22 9250 02-26-97/1110
71140-23 9251 02-26-97/1220
PARAMETER 71140-19 71140-20 71140-21 71140-22 71140-23
Surrogate - 4-Bromofluocrobenzene 120 % 126 % 122 % 108 % 120 %
Surrogate - Dibromofluoromethane 124 % 132 % 128 % 138 % 130 %
Date Analyzed 03.03.97 03.03.87 03.03.97 03.04.97 03.04.37
Dilucion factor 1.0 1.0 1.0 1.0 1.0
Batch ID 0303B 03028 0303B 0303B 0303B
Clock ID 1H0303 1H0303 1HO0303 1H0304 1H0303
Method Number 8260 B260 B260 8260 8260

Laboratories in Savannah. GA » Tallahassee, FL » Tampa, FL = Deerfield Beach. FL = Mobiie, AL » New Qrleans, LA



SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

S

5102 LaRoche Avenue ® Savannah, GA 31404 « (912) 354-7858 » Fax (912) 352-0165

LOG NO: 57-71140
Received: 27 FEB 97
Reported: 10 MAR 97
Mr. Mark Corbin
Apex Environmental, Inc.
15850 Crabba Branch Way #300
Rockville, MD 20855

Client P0. No.: 097.005

Project: THIKOL/WOCDBINE
Sampled By: Client
Code: 163670310

Laboratories in Savannah, GA » Tallahassee, FL. » Tampa, FL » Deerfield Beach, FL = Mobile, AL = New Orleans, L4

REFORT OF RESULTS Page 1
DATE/

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMPLED

71140-1 9217 02-26-97/1456

71140-2 9218 02-26-97/1500

71140-3 9219 02-26-97/1506

71140-4 9220 02-26-97/151%

71140-5 3221 02-26-97/1520
PARAMETER 71140-1 71140-2 71140-3 71140-4 71140-5

Arsenic (6010)

Arsenic (6010}, mg/l <0.010 <0.010 <0.010 <0.010C <0.010
Preparation Date 02.28.97 02.28.57 02.28.97 02.28.97 02.28.97
Date Analyzed 03.04.97 03.04.97 03.04.97 03.04.97 C3.04.97
Dilution factor 1.0 1.0 1.0 1.0 1.0
Batch ID 0228L 0228L 0228L 0228L 0228L

Barium (6010)

Barium (6010}, mg/Ll <0.010 0.012 0.017 <0.010 <0.010
Preparation Date 02.28.97 02.28.97 02.28.97 02.28.97 02.28.97
Date Analyzed 03.04.97 03.04.97 03.04.97 03.04.97 03.04.97
Dilution factor 1.0 1.0 1.0 1.0 1.0
Batch ID 0228L 0228L 0228L 0228L 0228L

Cadmium (6010}

Cadmiuwm (6010}, mg/l <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Preparaticon Date 02.28.97 02.28.37 02.28.,97 02.28.97 02.28.97
Date Analyzed 03.04.97 03.04.97 03.04.97 03.04.97 03.04.97
Dilution factor 1.0 1.0 1.0 1.0 1.0
Batch ID 0228L 0228L 0228L 0228L 0228L



SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

S

5102 LaRoche Avenue ® Savannah, GA 31404 ¢ (912) 354-7858 » Fax (912) 352-0165

LOG NO: S7-71140
Received: 27 FEB 97

Reported: 10 MAR 97
Mr. Mark Corbin

Apex Environmental, Inc.
15850 Crabbs Branch Way #300
Rockville, MD 20855

Client PO. No.: 097.005

Project: THIKOL/WOODBINE
Sampled By: Client
Code: 163670310

REPORT OF RESULTS Page 2
DATE/
LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMPLED
71140-1 9217 02-26-97/145¢
71140-2 9218 02-26-97/1500
71140-3 9219 02-26-97/1508
71140-4 9220 02-26-97/1515
71140-5 9221 02-26-97/1520
PARAMETER 71140-1 71140-2 71140-3 71140-4 71140-5
Chromium (6010}
Chromium (6010), mg/l <0.010 <0.010 <0.010 <0.010 <0.010
Preparaticn Date 02.28.97 02.28.97 02.28.97 02.28.97 02.28.97
Date Analyzed 03.04.97 03.04.97 03.04.97 03.04.97 03.04.97
Dilution factor 1.0 1.0 1.0 1.0 1.0
Batch ID 0228L 0228L 0228L 0228L 0228L
Lead (6010)
Lead (6010), mg/l <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Preparation Date 02.28.97 02.28.97 02.28.97 02.28.97 02.28.97
Date Analyzed 03.04.97 03.04.97 03.04.97 03.04.,97 03.04.97
Dilution factor 1.0 1.0 1.0 1.0 1.0
Batch ID 0228L 0228L 0228L 0228L 0228L
Mercury (7470}
Mercury (7470), mg/l «0.00020 <0.00020 <0.00020 <0.00020 «<0.00020
Preparaticn Date 02.28.97 02.28.97 02.28.97 02.28.97 02.28.97
Date Analyzed 03.03.97 03.03.97 03.03.97 03.03.97 03.03.97
Dilution Eactor 1.0 1.0 1.0 1.0 1.0
Batch ID 0228T 0228T 0228T 0228T 0228T

Laboratories in Savannah, GA ¢ Tallahassee, FL = Tampa. FL « Deertield Beach. FL = Mobile. AL *» New Orieans, LA



SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

S

5102 LaRoche Avenue * Savannah, GA 31404 ¢ (912) 354-7858 ¢ Fax (912) 352-0165

LOG NC: S§57-71140
Received: 27 FEB 97
Reported: 10 MAR 97
Mr. Mark Corbin
Apex Environmental, Inc.
15850 Crabbs Branch Way #300
Rockville, MD 20855

Client PC. No.: 097.005S

Project: THIKOL/WOODBINE
Sampled By: Client
Code: 163670310

REPCRT OF RESULTS Page 3
DATE/
LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMPLED
71140-6 9222 02-26-97/1530
71140-7 9224 02-26-97/1535
71140-8 9225 02-26-97/1540
71140-9 9226 02-26-97/1545
71140-10 9227 02-26-97/1551
PARAMETER 71140-6 71140-7 71140-8 71140-9 71140-10
Arsenic (6010)
Arsenic (6010}, mg/l <0.010 <0.010 <0.010 <0.010 <0.010
Preparation DRate 02.28.97 02.28.97 02.28.97 02.28.97 02.28.97
Date Analyzed 03.04.87 03.04.97 03.04.97 03.04.97 03.04.97
Dilution factor 1.0 1.0 1.0 1.0 1.0
Batch ID 0228L 0228L 0228L 0228L 0228L
Barium (6010)
Barium (6010}, mg/l 0.037 Q0.038 0.022 0.030 0.035
Preparation Date 02.28.97 02.28.97 02.28.97 02.28.97 02.28.97
Date Analyzed 03.04.97 03.04.97 03.04.97 03.04.97 03.04.97
Dilution factor 1.0 1.0 1.0 1.0 1.0
Batch ID 0228L 0228L 0228L 0228L 0228L
Cadmium (6010)
Cadmium (6010), mg/l <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Preparation Date 02.28.97 02.28.97 02.28.97 02.28.97 02.28.97
Late Analyzed 03.04.97 03.04.97 03.04.97 03.04.97 03.04.97
Dilution factor 1.0 1.0 1.0 1.0 1.0
Batch ID 0228L 0228L 0228L 0228L 0228L

Laboratories in Savannah, GA « Tallahassee, FL » Tampa, FL « Deerfield Beach, FL = Mobile. AL * New QOrleans, LA



S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

5102 LaRoche Avenue * Savannah, GA 31404 e (912) 354-7858 « Fax (912) 3520165

LOG NO: §7-71140
Received: 27 FEB 37
Reported: 10 MAR 97
Mr. Mark Corbin
Apex Environmental, Inc. Client PO. No.: 097.005
15850 Crabbs Branch wWay #300
Rockville, MD 20855

Project: THIKOL/WOODBINE
Sampled By: Client
Code: 163670310

REPORT OF RESULTS Page 4
DATE/
LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMPLED
71140-6 9222 02-26-97/1530
71140-7 9224 02-26-3%7/1535
71140-8 89225 02-26-97/1540
71140-9 9226 02-26-97/1545
71140-10 9227 02-26-97/1551
PARBMETER 71140-6 71140-7 71140-8 71140-9 71140-10
Chromium (6010}
Chromium (6010), mg/l <0.010 <0.010 <0.010 <0.010 <0.010
Preparation Date c2.28.37 02.28.97 02.28.97 02.28.97 02.28.97
Date Analyzed 03.04.97 03.04.97 03.04.97 03.04.97 03.04.97
Dilution factor 1.0 1.0 1.0 1.0 1.0
Batch ID 0228L 0228L 0228L 0228L 0228L
Lead (6010)
Lead (6010), mg/l <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Preparation Date 02.28.97 02.28.97 02.28.97 02.28.97 02.28.97
Date Analyzed 03.04.97 03.04.97 03.04.97 03.04.97 03.04.97
Dilution factor 1.0 1.0 1.0 1.0 1.0
Batch ID 0228L '0228L 0228L 0228L 0228L
Mercury (7470)
Marcury (7470}, mg/l <0.00020 <0.00020 <0.00020 <0.00020 <0.,00020
Preparation Date 02.28.97 02.28,97 02.28.97 02.28.97 02.28.97
Date Analyzed 03.03.97 03.03.,97 03.03.97 03.03.97 03.03.97
Dilution factor 1.0 1.0 1.0 1.0 1.0
Batch ID 0228T 0228T 0228T 0228T 0228T

Laboratories in Savannah, GA « Tallahassee, FL « Tampa. FL < Deerfield Beach. FL ¢« Mobile. AL *» New Orleans, LA



SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

S

5102 LaRoche Avenue » Savannah, GA 31404 » (912) 354-7858 » Fax (912) 352-0165

LOG NO: S7-71140
Received: 27 FEB 97
Reported: 10 MAR 97
Mr. Mark Cerbin
Apex Environmental, Inc. Client PO. No.: (097.005

15850 Crabbs Branch Way #300
Rockville, MD 20855

Project: THIKOL/WOODBINE
Sampled By: Client

Code: 163670310
REPORT OF RESULTS Page 5
DATE/
LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMPLED
71140-~-11 2228 02-26-97/1625
71140-12 9229 02-26-97/1603
71140-~13 9230 02-26-97/1556
71140-14 9231 02-26-97/1610
71140-15 9232 02-26-97/1640
PARAMMETER 71140-11 71140-12 71140-13 71140-14 71140-15
Arsenic (6010)
Argsenic (6010), mg/l <0.010 <0.010 <0.010 <0.010 <0.010
Preparation Date 02.28.97 02.28.97 02.28.97 02.28.97 02.28.97
Date Analvyzed 03.04.97 03.04.37 03.04.97 03.04.97 03.04.97
Dilutiecn factor 1.0 1.0 1.0 1.0 1.0
Batch ID 0228L 0228L 0228L 0228L 0228L
Barium (6010)
Barium (6010}, mg/l 0.019 0.017 0.059 0.018 <0.010
Preparatien Date 02.28.97 02.28.97 02.28.97 02.28.87 02.28.97
Date Analvyzed 03.04.97 03.04.97 03.04.97 03.04.97 03.04.97
Dilution facter 1.0 1.0 1.0 1.0 1.0
Batch ID 0228L 0228L 0228L 0228L 0228L
Cadmium (6010)
Cadmium (601C), mg/1 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Preparation Date 02.28.97 02.28.97 02.28.97 02.28.97 02.28.97
Date Analyzed 03.04.97 03.04.97 031.04.97 03.04.97 03.04.397
Dilution factor 1.0 1.0 1.0 1.0 1.0
Batch ID 0228L 0228L 0228L 0228L 0228L

Laboratories in Savannah, GA » Tallahassee, FL » Tampa. FL « Deertield Beach. FL » Mobile, AL * New Orleans, LA



SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

S

5102 LLaRoche Avenue * Savannah, GA 31404 ¢ (912) 354.7858 « Fax (912) 3520165

LOG NO: §57-71140
Received: 27 FEB 97
Reported: 10 MAR 97
Mr. Mark Corbin
Apex Environmental, Inc.
15850 Crabbs Branch Way #300
Rockville, MD 20855

Client PQ. No.: 097.005

Project: THIKOL/WOODBINE
Sampled By: Client
Code: 163670310

REPCRT OF RESULTS Page 6
DATE/
LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMPLED
71140-11 5228 02-26-97/1625
71140-12 8229 02-26-97/1603
71140-13 9230 02-26-97/1556
71140-14 9231 02-26-97/1610
71140-15 9232 02-26-97/1640
PARAMETER 71140-11 71140-12 71140-13 71140-14 71140-15
Chromium (6010}
Chromium (6010), mg/l <0.010 <0.010 <0.010 <0.010 <0.010
Preparaticn Date 02,28.97 02.28.97 02.28.97 02.28.97 02.28.97
Date Analyzed 03.04.97 03.04.97 03.04.87 03.04.97 03.04.97
Diluticon factor 1.0 1.0 1.0 1.0 1.0
Batch ID 0228L 0228L 0228L 0228L 022BL
Lead (6010}
Lead (6010), mg/l <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Preparation Date 02.28.97 02.28.397 02.28.97 02.28.87 02,28.87
Date Analyzed 03.04.97 03.04.97 03.04.97 03.04.97 03.04.97
Dilution factor 1.0 1.0 1.0 1.0 1.0
Batch ID 0228L 0228L 0228L 0228L 0228L
Mexrcury (7470}
Mercury (7470), mg/l «0.00020 <0.00020 <0.00020 <0.00020 «<0.00020
Preparabion Date 02.28.97 Q2.28.97 02.28.97 02.28.97 02.28.97
Date Analyzed 03.03.97 03.03.97 03.03.97 03.03.97 £03.03.97
Dilution factor 1.0 1.0 1.0 1.0 1.0
Batch ID 0228T 0228T 0228T 0228T 0228T

Laboratorias in Savannah, GA ¢ Tallahassee, FL * Tampa, FL » Deerfield Beach. FL « Mobile. AL « New Orieans, LA



SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

S

5102 LaRoche Avenue ¢ Savannah, GA 31404 = (912) 354-7858 » Fax (912) 3520165

LOG NO: S57-71140
Received: 27 FEB 97
Reported: 10 MAR 97
Mr., Mark Corbin
Apex Environmental, Inc.
15850 Crabbs Branch Way #300
Rockville, MD 20855

Client PO. No.: 097.005

Project: THIKOL/WOODBINE
Sampled By: Client
Code: 163670310

Laboratories in Savannah, GA » Tallahassee, FL » Tampa, FL « Deerfield Beach. FL « Mobile, AL » New Orleans, LA

REPORT OF RESULTS Page 7
DATE/
LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMPLED
71140~-16 2233 02-26-97/16135
71140-17 92134 02-26-97/1646
71140-18 92135 02-26-97/1651
PARBMETER 71140-16 71140-17 71140-18
Arzenic (6010}
Arsenic (6010), mg/l <0.010 <0.010 <0.010
Preparation Date 02.28.97 02.28.97 02.28.97
Date Analyzed 03.04.97 03.04.97 03.04.97
Dilution factor 1.0 1.0 1.0
Batch ID 0228L 0228L 0228L
Barium {6010)
Barium (6010}, mg/l <0.010 0.018 <0.010
Preparation Date 02.28.97 02.28.97 02.28.97
Date Analyzed 03.04.87 03.04.97 03.04.97
Dilution factor 1.0 1.0 1.0
Batch ID 0228L 0228L 0228L
Cadmium (6010)
Cadmium (6010}, mg/l <0.0050 <0.0050 <0.0050
Preparation Date 02.28.97 02.28.97 02.28.97
Date Analyzed 03.04.97 03.04.97 03.04.97
Dilutlon tactor 1.0 1.0 1.0
Baktch TID 0228L Q0228L 0228L



S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

5102 LaRoche Avenue e Savannah, GA 31404 » (912) 354-7858 ¢ Fax (912) 352-0165

LOG NO: S7-71140
Received: 27 FEB 97
Reported: 10 MAR 397
Mr. Mark Corbin
Apex Environmental, Inc. Client PO. No.: 097.005
15850 Crabbs Branch Way #300
Rockville, MD 20855

Project: THIKOL/WOODBINE
Sampled By: Client
Code: 163670310

REPORT OF RESULTS Page 8
DATE/

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMPLED

71140-16 9233 02-26-97/1635
71140-17 9234 02-26-97/1646
71140-18 9235 02-26-97/1651
PARAMETER 71140-16 71140-~17 71140-18
Chromium (&6010)

Chromium (6010}, mg/l <0.010 <0.010 <0.010
Preparation Date 02.28.97 02.28.97 02.28.97
Date Analyzed 03.04.97 02.04.97 03.04.97
Dilution factor 1.0 1.0 1.0
Batch ID 0228L 0228L 0228L
Lead {6010}

Lead (6010}, mg/l <0.0050 <0.0050 <0.0050
Preparation Date 02.28.97 02.28.97 02.28.97
Date Analyzed 03.04.97 02.04.97 03.04.97
Dilution factor 1.0 1.0 1.0
Batch ID 0228L 0228L 0228L
Mercury {7470}

Mercury (7470), mg/l <0.00020 <0.00020 «0.00020
Preparation Date 02.28.97 02.28.97 02.28.97
Date Analyzed 03.03.97 03.03.97 03.03.97
Dilution Cactor 1.0 1.0 1.0
Batch 1D 0228T 02287 0228T

Laboratories in Savannah, GA » Tallahassee, FL ¢« Tampa, FL » Deerfieid Beach, FL = Mobile, AL = New QOrleans, LA



S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

5102 LaRoche Avenue ® Savannah, GA 31404 e (912) 354-7858 ¢ Fax (912) 352-0165

LOG NO: S§7-71140
Received: 27 FEB 97
Reported: 10 MAR 97
Mr. Mark Corbin
Apex Environmental, Inc. Client PO. No.: 097.005
15850 Crabba Branch Way #300
Rockville, MD 20855

Project: THIKOL/WOCDBINE
Sampled By: Client
Code: 1636703210

REPORT OF RESULTS Page 14
DATE/
LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES TIME SAMPLED
71140-25 9236 02-24-97/1630
71140-26 9237 02-24-97/1650
71140-~-27 9238 02-24-97/1430
71140-28 9239 02-24-97/1455
71140-29 92440 02-24-97/1515%
PARAMETER 71140-25 71140-26 71140-27 71140-28 71140-29
Volatiles by GC/MS (8260)
Chloromethane, ug/kg dw <13 <12 <12 <13 <13
Bromomethane, ug/kg dw <13 <12 <12 <13 <13
vinyl chloride, ug/kg dw <13 <12 <12 <13 <13
Chlorcethane, ug/kg dw <13 <l2 <12 <13 <13
Methylene chloride <6.3 <6.2 <6.2 <6.3 <6.5
{Dichloromethane), ug/kg dw
Acetone, ug/kg dw <63 <62 <62 100 <65
Carbon disulfide, ug/kg dw <6.3 <6.2 <6.2 <6.3 <6.5
1,1-Dichlorcethene, ug/kg dw <6.3 <6.2 <6.2 <6.3 <6.5
1,1-Dichlorocethane, ug/kg dw <6.3 <6.2 <6.2 <6.3 <6.5
trans-1l, 2-Dichloroethylenea, <6.3 6.2 <6.2 <6.3 <6.5
ug/kg dw
Chloroform, ug/kg dw <6.3 <6.2 <6.2 <6.3 <6.5
lL,2-Dichloroethane, ug/kg dw <6.3 <6.2 <6.2 <6.3 <6.5
2 -Butanone (MEK), ug/kg dw <32 <31 <31 <32 <32
1,1, L-Trichloroethane, ug/kg dw <6.3 <6.2 <6.2 <6.3 <6.5
Carbon tetrachloride, ug/kg dw <6.3 <6.2 <6.2 <6.3 <6.5

Vinyl Acetate, ug/kg dw <13 <12 <12 <13 <13

Laboratories in Savannah, GA « Tallahassee, FL » Tampa, FL * Deerfield Beach. FL * Mobile, AL * New Orleans, LA



s SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

5102 LaRoche Avenue » Savannah, GA 31404 » (912) 354-7858 * Fax (912) 352-0165

LOG NO: 87-7114¢0
Received: 27 FEB 97
Reported: 10 MAR 97
Mr. Mark Corbin
Apex Environmental, Inc. Client PO. No.: 097.005
15850 Crabbs Branch Way #300
Rockville, MD 20855

Project: THIKOL/WOODBINE
Sampled By: Client
Code: 163670310

REPORT QF RESULTS Page 15
DATE/
LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES TIME SAMPLED
71140-25 9236 02-24-97/1630
71140-2¢6 9237 02-24-97/1650
71140-27 9238 02-24-97/1430
71140-28 9239 02-24-97/1455
71140-29 9240 02-24-97/1515
PARAMETER 71140-25 7114G-26 71140-27 71140-28 71140-29
Bromodichloromethane, ug/kg dw <6.3 <6.2 <6.2 <6.3 <6.5
1.1,2,2-Tetrachloroethane, <6.3 <6.2 <B.2 <6.3 <6.5
ug/kg dw
1,2-Dichloropropane, ug/kg dw <6.3 <6 .2 <6.2 <6.3 <6.5
trans-l,3-Dichloropropene, <6.3 <6.2 <6 ,2 <6.3 <6.5
ug/kg dw
Trichloroethene, ug/kg dw <6.3 <6.2 <6.2 <6.3 <6.5
Dibromochloromethane, ug/kg dw <6.3 <6.2 <6.2 <6.3 <6.5
1,1,2-Trichloroethane, ug/kg dw <65.3 <6.2 <6.2 <6.3 <6.5
Benzene, ug/kg dw <6.3 <6.2 <6,.2 <6.3 <6.5
cis-1,3-Dichloropropene, ug/kg dw <6.3 <6.2 <6.2 <6.3 <6.5
2-Chloroethylvinyl ether, ug/kg dw <63 <62 <62 <63 <65
Bromoform, ug/kg dw <6.3 <6.2 6.2 <6.3 <6.5
2 -Haxanona, ug/kg dw <32 <31 <31 <32 <32
1-Methyl-2-pentanone <32 <31 <31 <32 <32
(MIBK}, ug/kg dw
Tetrachloroethene, ug/kg dw <6.3 <6.2 <6.2 <6.3 <6.5
Toluene, ug/kg dw <6.3 <6.2 <6.2 <6.3 <6.5
Chlorobenzene, ug/kg dw <6.3 <6.2 <6.2 <6.3 <6.5

Laboratories in Savannah, GA = Tallahassee, FL » Tampa. FL » Deerfield Beach, FL « Mobile, AL = New Orleans, LA



S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

5102 LaRoche Avenue ¢ Savannah, GA 31404 # (912) 354-7858 » Fax (912) 3520165

LOG NO: §87-71140
Received: 27 FEB 97
Reported: 10 MAR 97
Mr. Mark Corbin
Apex Envircnmental, Inc. Client PO. No.: 097.005
15850 Crabbs Branch Way #300
Rockville, MD 20855

Project: THIKOL/WOODBINE
Sampled By: Client
Code: 163670310

REPORT OF RESULTS Page 16
DATE/
LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES TIME SAMPLED
71140-25 9236 02-24-97/1630
71140-26 9237 02-24-97/1650
71140-27 9238 02-24-97/1430
71140-28 9239 02-24-97/1455
71140-29 9240 02-24-97/1515
PARAMETER 71140-25 71140-26 71140=-27 71140-28 71140-293
Ethylbenzene, ug/kg dw <6.3 <6.2 <6.2 <6.3 <6.5
Styrene, ug/kg dw <6.3 <6.2 <6.2 <6.3 <6.5
Lylenes, ug/kg dw <6.3 <6.2 <6 .2 <6.3 <6.5
Surrogate - Toluene-ds 95 % 92 % 97 % 95 % 95 %
Surrogate - 4-Bromofluorobhenzene 95 % 97 % 98 % 102 % 100 %
Surrcgate - Dibromofluoromethane 114 % 111 % 116 % 116 % 115 %
Date Analyzed 03.03.97 03.03.97 03.03.97 03.03.97 03.03.%7
Dilution factor 1.0 1.0 1.0 1.0 1.0
Batch ID 0303A 0303A 0303A 0303A 0303A
Clock ID 1L0303 1L.0303 1L0303 1L0303 1L.0303
Method Number 8260 8260 8260 8260 B260
Percent Solids {(160.3), % 79 81 80 79 77

Laboratories in Savannah, GA « Tallahassee, FL. = Tampa. FL » Deerfieid Beach, FL. « Mobile, AL » New Orleans, L4



S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC,

5102 LaRoche Avenue * Savannah, GA 31404 « (912) 354-7858 * Fax (912} 352-0165

LOG NO: 57-71140
Received: 27 FEB 97
Reported: 10 MAR 97
Mr. Mark Corbin '
Apex Environmental, Inc. . Client PO. No.: 097.00%
15850 Crabbs Branch Way #300
Rockville, MD 20855

Project: THIKOL/WOODBINE
Sampled By: Client
Code: 163670310

REPCRT OF RESULTS Page 17
DATE/
LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES TIME SAMPLED
71140-30 9241 02-24-97/1535
71140-31 9244 02-26-97/0945
71140-32 9245 02-26-97/0955
71140-33 9246 02-26-97/1030
71140-34 9247 02-26-97/1010
PARAMETER 71140-30 71140-31 71140-32 71140-33 71140-34
Volatiles by GC/MS (8260)
Chloromethane, ug/kg dw <14 <14 <12 <12 <12
Bromomethane, ug/kg dw <14 <14 <12 <12 <12
vinyl chloride, ug/kg dw <l4 <14 <12 <12 <12
Chlorcethane, ug/kg dw <14 <l4 <12 <l2 <12
Methylene chloride <6.8 <7.2 <6.2 <6.2 <6.2
(Dichloromethane), ug/kg dw
Acetone, ug/kg dw B5 <72 200 <62 <62
Carbon disulfide, ug/kg dw <6.8 <7.2 <6.2 <6.2 <6.2
1,1-Dichloroethene, ug/kg dw <6.8 <7.2 <6.2 <6.2 <6.2
1,1-Dichloroethane, ug/kg dw <6.8 <7.2 <6 .2 <6.2 <6 .2
trans-1,2-Dichloroethylene, <6.8 <7.2 <6.2 <6.2 <6.2
ug/kg dw
Chlorcform, ug/kg dw <6.8 <7.2 <6.2 <6.2 <6 .2
L,2-Dichloroethane, ug/kg dw <6.8 <7.2 <6.2 <6.2 <6.2
2 -Butancne {MEK), ug/kg dw <34 <36 <31 <31 <31
1,1, l-Trichlocroethane, ug/kg dw <6.8 <7.2 <6.2 <6.2 <6 .2
Carbon tetrachloride, ug/kg dw <6.8 <7.2 <6.2 <f.2 <6.2
Vinyl Acetate, ug/kg dw <14 <14 <12 <12 <12

Laboratories in Savannah, GA = Tallahassee, FL » Tampa, FL ¢ Deerfield Beach. FL  Mobile, AL « New Orleans, LA



S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

5102 LaRoche Avenue = Savannah, GA 31404 » (912) 354-7858 * Fax (912) 352-0165

LOG NO: §S§7-71140
Received: 27 FEB 97
Reported: 10 MAR 97
Mr. Mark Corbin
Apex Environmental, Inc. Client PO. No.: 097.00S
15850 Crabba Branch Way #300
Rockville, MD 208SS

Project: THIKOL/WOODBINE
Sampled By: Client
Code: 163670310

REPORT OF RESULTS Page 18
DATE/
LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES TIME SAMPLED
71140-30 9241 02-24-97/1535
71140~31 9244 02-26-97/0945
71140-32 9245 02-26-97/0955
71140-33 9246 02-26-97/1030
71140-34 9247 02-26-97/1010
PARAMETER 71140-30 71140-31 71140-32 71140-33 71140-34
Bromodichloromethane, ug/kg dw <6.8 <7.2 <6.2 <6.2 <6.2
1,1,2,2-Tetrachloroethane, <6.8 <7.2 <6.2 <6.2 <6.2
ug/lkg dw
1,2-Dichloropropane, ug/kg dw <§6.8 <7.2 <6.2 <6.2 <6.2
trans-1,2-Dichloropropene, <6.8 <7.2 <6.2 <6.2 <6 .2
ug/kg dw
Trichlorocethene, ug/kg dw <6.8 <7.2 <6.2 <6.2 <6.2
Dibromochloromethane, ug/kg dw <6.8 <7.2 <6.2 <6.2 <6.2
1,1,2-Trichloroethane, ug/kg dw <6.8 <7.2 <6.2 <6.2 <6.2
Benzene, ug/kg dw <6.8 <7.2 <6.2 <6.2 <6.2
cis-1,3-Dichloropropens, ug/kg dw <«6.8 <7.2 <6.2 <6.2 <6 .2
2-Chloroethylvinyl ether, ug/kg dw <68 <72 <62 <62 <62
Bromoform, ug/kg dw <6.8 <7.2 <6.2 <6.2 <6.2
2-Hexanone, ug/kg dw <34 <36 <31 <31 <31
4-Maethyl -2 -pentancne <34 <36 <31 <31 <31
(MIBK}, ug/kg dw
Tetrachloroethene, ug/kg dw <6.8 <7.2 <6.2 <6.2 <6.2
Toluene, ug/kg dw <6.8 <7.2 <6.2 <65.2 <6.2
Chlorobenzene, ug/kg dw <6.8 <7.2 <6.2 <6.2 <6.2

Laboratories In Savannah, GA « Tallahassee, FL = Tampa, FL » Deerfield Beach. FL « Mobile, AL = New Orleans, LA



S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

5102 LaRoche Avenue ® Savannah, GA 31404 e (912) 354-7858 » Fax (212) 352-0165

LOG NO: 57-71140
Received: 27 FEB 97

Reported: 10 MAR 97
Mr. Mark Corbin

Apex Environmental, Inc. Client PO. No.: 097.005
15850 Crabbs Branch Way #300
Rockville, MD 20855

Project: THIKOL/WOODBINE
Sampled By: Client
Code: 163670310

REPORT OF RESULTS Page 19
DATE/
LOG NO SAMPLE DESCRIPTICN , SOLID OR SEMISOLID SAMPLES TIME SAMPLED
71140-30 9241 02-24-97/1535
71140-31 9244 02-26-97/0945
71140-32 9245 02-26-37/0955
71140-33 9246 02-26-97/1030
71140-34 9247 02-26-97/1010
PARAMETER 71140-30 71140-31 71140-32 71140-33 71140-34
Ethylbenzene, ug/kg dw <6.8 <7.2 <6.2 <6.2 <6.2
Styrene, ug/kg dw <6.8 <7.2 <6.2 <6.2 <6.2
Zylenes, ug/kg dw <6.8 <7.2 <6.2 <6.2 <6.2
Surrogate - Toluene-ds 96 % 96 % 95 % 100 % 95 %
Surrogate - 4-Bromofluorobenzene 101 % 97 % 100 % 98 % 103 %
Surrogate - Dibromofluoromethane 115 % 114 % 114 % 108 % 113 %
Date Analyzed 03.03.97 03.03.9397 03.03.97 03.03.97 03.03.37
Dilution factor 1.0 1.0 1.0 1.0 1.0
Batch ID 0303A 03023A 0303A 0303A 0303A
Clock 1ID 1L0303 1L0303 1L.0303 1L0303 1L0303
Method Number 8260 8260 8260 8260 8260
Percent Solids (160.3), % 73 69 81 80 81

Laboratories in Savannah, GA » Tallahassee, FL » Tampa, FL = Deerfieid Beach. FL = Mobile. AL = New Qrleans, L4



S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

5102 LaRoche Avenue ® Savannah, GA 31404 ¢ (912) 354-7858 » Fax (912) 3520165

LOG NO: S$7-71140
Received: 27 FEB 97
Reported: 10 MAR 97
Mr. Mark Corbin
Apex Environmental, Inc. Client PQO. No.: 097.005
15850 Crabbs Branch Way #300
Rockville, MD 208SS

Project: THIKOL/WOODBINE
Sampled By: Client
Code: 163670310

REPORT OF RESULTS Page 20
DATE/
LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISQLID SAMPLES TIME SAMPLED
71140-35 9248 02-26-97/1050
71140-36 9249 02-26-97/1110
PARAMETER 71140-35 71140-36
Volatiles by GC/MS (8260}
Chlorcmethane, ug/kg dw <13 <12
Bromomethane, ug/kg dw <13 <12
Vinyl chloride, ug/kg dw <13 <12
Chlorcethane, ug/kg dw <13 <12
Methylene chloride (Dichloromethane), ug/kg dw <6.3 <6.2
Acetone, ug/kg dw <63 <62
Carbon disulfide, ug/kg dw <6.3 <6.2
1,1-Dichlorcethene, ug/kg dw <6.3 <6.2
1,1-Dichloroethane, ug/kg dw «6.3 <6.2
trans-1,2-Dichloroethylene, ug/kg dw <6.3 <6.2
Chlorcform, ug/kg dw <6.3 <6.2
1,2-Dichlorocethane, ug/kg dw <6.3 <6.2
2-Butanone (MEK), ug/kg dw <32 <31
l,1,1-Trichlorcethane, ug/kg dw <6.3 <6 .2
Carbon tetrachloride, ug/kg dw <6.3 <6.2
Vinyl Acetate, ug/kg dw <13 <12
Bromodichloromethane, ug/kg dw <6.3 <6.2
L,L,2,2-Tetrachloroethane, ug/kg dw <6.3 <6.2
1,2-Dichloropropane, ug/kg dw <6.3 <6.2
trans-1,3-Dichloropropene, ug/kg dw <6.3 <6.2
Trichloroethene, ug/kg dw <6.3 <6.2

Laboratories in Savannah, GA « Tallahassee, FL » Tampa. FL » Deerfield Beach. FL =« Mobile, AL = New Orleans, LA



S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

5102 LaRoche Avenue * Savannah, GA 31404 e (912) 354-7858 * Fax (912) 352-0165

LOG NO: 87-71140
Received: 27 FEB 97
Reported: 10 MAR 97
Mr. Mark Corbin
Apex Environmental, Inc. Client PO. No.: 097.005
15850 Crabbs Branch Way #300
Rockville, MD 20855

Project: THIKOL/WOODBINE
Sampled By: Client
Code: 163670310

REPCRT OF RESULTS Page 21
DATE/
LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISQLID SAMPLES TIME SAMPLED
71140-35 9248 02-26-97/1050
71140-36 9249 02-26-97/1110
PARAMETER 71140-35 71140-36
Dibromochloromethane, ug/kg dw <6.3 <6 .2
1,1,2-Trichloroethane, ug/kg dw <6.3 <6.2
Benzene, ug/kg dw <6.3 <6.2
cis-1,3-Dichloropropene, ug/kg dw <6.3 <6.2
2-Chloroethylvinyl ether, ug/kg dw <63 <62
Bromotaorm, ug/kg dw <6.3 <6 .2
2-Hexanocne, ug/kg dw <32 <31
4-Methyl-2-pentanone (MIBK), ug/kg dw <32 <31
Tetrachlorcethene, ug/kg dw <6.3 <6.,2
Toluene, ug/kg dw <6.3 <6.2
Chlorobenzene, ug/kg dw <6.3 <6.2
Ethylbenzene, ug/kg dw <6.3 <6.2
Styrene, ug/kg dw <6.3 <6.2
Xylenes, ug/kg dw <6.3 <6.2
Surrogate - Toluene-ds 95 % 97 %
Surrogate - 4-Bromofluorobenzene 111 % 98 %
Surrogate - Dibromeofluoromethane 114 % 119 %
Date Analyzed 03.03.57 03.03.97
Dilution factor 1.0 1.0
Batch ID C3G3A 0303A
Clock ID 1L0303 1L0303
Method Number 8260 8260
Peraent Solids {(160.3), % 79 BO

Laboratories in Savannah, GA » Tallahassee, FL * Tampa. FL » Deertield Beach, FL « Mobile, AL = New Orleans, L&



S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

5102 LaRoche Avenue e Savannah, GA 31404  (912) 354-7858 e Fax (812) 3520165

LOG NO: §7-71140
Received: 27 FEB 97
Reported: 10 MAR 97
Mr, Mark Corbin
Apex Environmental, Inc. Client PO. No.: 097.005
15850 Crabbs Branch Way #300
Rockville, MD 20855

Project: THIKOL/WOODBINE
Sampled By: Client
Code: 163670310

REPORT OF RESULTS Page 12
DATE/
LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMPLED
71140-24 9252 02-26-97/1330
PARAMETER 71140-24
Volatiles by GC/MS (8260}
Chloromethane, ug/l <10
Bromomethane, ug/l <10
Vinyl chloride, ug/l <10
Chloroethane, ug/l <10
Methylene chloride (Dichloromethane}, ug/l <5.0
Acetone, ug/l <50
Carbon disulfide, ug/1 <5.0
1,1-Dichlorocethene, ug/l <5.,0
1,1-Dichlorcethane, ug/l <5.0
trans-1,2-Dichloroethylene, ug/l <5.0
Chloroform, ug/l <5.0
1,2-Dichlorocethane, ug/l <5.0
2-Butanone (MEK), ug/l <25
1,1,1-Trichloroethane, ug/l <5.0
Carbon tetrachloride, ug/l <5.0
Vinyl ARcetate, ug/l <10
Bromodichloromethane, ug/l <5.0
L,L,2,2-Tetrachloroechane, ug/l <5.0
1,2-Dichloropropane, ug/l <5.0
trans-1, 3-Dichloropropene, ug/l <5.0
Trichlorcethene, ug/l <5.0
Dibromochloromethane, ug/l <5.0

Laboratories in Savannah. GA = Tallahassee, FL » Tampa. FL * Deertieid Beach. FL = Mobile, AL = New Orleans, LA



S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

5102 LaRoche Avenue » Savannah, GA 31404 » (912) 354-7858 » Fax (812) 3520165

LOG NQ: §5§7-711490
Received: 27 FEB 97
Reported: 10 MAR 97
Mr. Mark Corbin
Apex Environmental, Inc. Client PO. No.: 097.00S
15850 Crabbs Branch Way #300
Rockville, MD 20855

Project: THIKOL/WOODBINE
Sampled By: Client
Code: 163670310

REPORT OF RESULTS Page 13
DATE/

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMPLED
71140-24 9252 02-26-97/1330
PARAMETER 71140-24

1,1,2-Trichloroethane, ug/l <5.0

Benzene, ug/l <5.0

ciz-1,3-Dichloropropene, ug/l <5.0

2-Chloroethylvinyl ether, ug/l <50

Bromoform, ug/l <5.0

2-Hexanone, ug/l <25

4-Methyl-2-pentanone (MIBK), ug/l <25

Tetrachlorcethene, ug/l <5.0

Toluene, ug/l <5.0

Chlorobenzene, ug/l <5.0

Ethylbenzene, ug/l <5.0

Styrene, ug/l <5.0

Xylenes, ug/l <5.,0

Surrogate - Toluene-ds 102 %

Surrogate - 4-Bromoflucorcbenzene 104 %

Surrogate - Dibromofluoromethane 140 %

Date Analyzed 03.03.97

Dilutiecn factor 1.0

Batch [D 03038

Clock ID 1HO303

Method Number B260Q

Laboratories in Savannah, GA = Tallahassee, FL * Tampa, FL « Deerfield Beach. FL « Mobile. AL « New Orleans, LA



S

SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

5102 LaRoche Avenue ® Savannah, GA 31404 * (912} 354-7858 » Fax (312) 352-0165

Mr. Mark Corbin
Apex Environmental,

Inc.

15850 Crabbs Branch Way #300

Rockville, MD

REPCRT OF RESULTS

LOG NO: S§7-71140
Received: 27 FEB 97
Reported: 10 MAR 97

Client PO. No.: 097.00S

Project: THIKCL/WOODBINE
Sampled By: Client

Code: 163670310

Page 22

, QC REPCRT FOR LIQUID SAMPLES

Lab Control Standard % Recovery

LOG NO SAMPLE DESCRIPTION
71140-37 Method Blank
71140-238

PARAMETER

Arcsenic (6010)
Arsenic {6010}, mg/l
Preparaticn Date
Date Analyzed
Dilution factor
Bacch ID

Barium {5010}

Barium (6010), mg/l
Preparation Date
Date Analyzed
Dilution factor
Batech ID

Cadmium (6010}
Cadmium (6010}, mg/l
Preparation Date
Date Analyzed
Diluticon factor
Batech [D

Chromium (40L0)
Chromium (6010), mg/l
Preparation Date
Date Analyzed
Dilution EFactor
Batch I[D

Laboratories in Savannah, GA + Tallahassee, FL

<0.010
02.,28.97 -
03.04.97 -
1.0 S
0228L SS

<0.010 103 %
02.28.97 -
03.04.97 SEL
1.0 -——
0228L SEL

<0.0050
02.28.97 Sl
03.04.97 SEL
1.0 SEk
c228L St

<0.010
02.28.57 -—-
03.04.97 -—-
1.0 -

Tampa. FL ¢ Deertield Beach, Fi. » Mobile, AL = New Orleans, LA



S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

5102 LaRoche Avenue » Savannah, GA 31404 e (912) 354-7858 » Fax {912) 3520165

LOG NO: 87-71140
Received: 27 FEB 97
Reported: 10 MAR 97
Mr., Mark Corbin
Apex Environmental, Inc. Client PO. No.: 097.005
15850 Crabbs Branch Way #300
Rockville, MD 20855

Project: THIKOL/WOODBINE
Sampled By: Client
Code: 163670310

REPCRT OF RESULTS Page 23
LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES
71140-37 Method Blank
71140-38 Lab Control Standard % Recovery
PARAMETER 71140-37 71140-38
Lead (6010)
Lead (6010}, mg/l <0.0050 94 %
Preparation Date 02.28.97 Sk
Date Analyzed 03.04.97 So0
Dilution factor 1.0 B
Bacch ID 0228L -
Mercury (7470)
Mercury (7470), mg/l <0.00020 90 %
Preparation Date 02.28.97 SEL
Date Analyzed 03.03.97 -
Dilution factor 1.0 Sk
Batch ID 0228T SEE

Laboratories in Savannah, GA = Taliahassee, FL » Tampa. FL » Deerfield Beach, FL = Mobile, AL = New Orleans, LA



S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

5102 LaRoche Avenue ® Savannah, GA 31404 = (912) 354-7858  Fax (912) 352-0165

LOG NGC: S§7-71140
Received: 27 FEB 97
Reported: 10 MAR 97
Mr. Mark Corbin
Apex Environmental, Inc. Client PO. No.: 097.005
15850 Crabbs Branch Way #300
Rockville, MD 20855

Project: THIXOL/WOODBINE
Sampled By: Client
Code: 163670310

REPORT QF RESULTS Page 24
LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES
71140-37 Method Blank
71140-38 Lab Control Standard % Recovery
PARAMETER 71140-37 71140-38
Volatiles by GC/MS (8260)
Chloromethane, ug/l <10 ---
Bromomethane, ug/1l <10 -—-
Vinyl chloride, ug/l <10 ---
Chlorocethane, ug/l <10 ---
Methylene chloride {(Dichloromethane), ug/l <5.0 ---
Acetone, ug/l <50 SEE
Carbon digulfide, ug/l <5.0 ---
1,1-Dichlorcethene, ug/l <5.0 72 %
1,1-Dichloroethane, ug/l <5.0 -
trans-1, 2-Dichlorcethylene, ug/l <5.0 ---
Chlorocform, ug/l <5.0 -
1,2-bichloroethane, ug/l «5.0 SEE
2-Butanone (MEK), ug/l <25 -—--
1,1,1-Trichlorcethane, ug/l <5.0 ---
Carbon tetrachloride, ug/1 <5.0 ---
Vinyl Acetate, ug/l <10 -
bromodichloromethane, ug/l <5.0 ---
t,1,2,2-Tetrachloroethane, ug/1l <5.0 ---
L,2-Dichloropropane, ug/l <5.0 ==
trans-1,3-Dichloropropene, ug/l <5.0 S
Trichloroethene, ug/l <5.0 96 %

Laboratories in Savannah, GA « Tallahassee, FL « Tampa. FL = Deerfield Beach, FL » Mobile, AL » New QOrleans, LA



S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

5102 LaRoche Avenue ¢ Savannah, GA 31404 e {912) 354-7858 » Fax (912) 352-0165

LOG NO: 87-71l140
Received: 27 FEB 97
Reported: 10 MAR 97
Mr. Mark Corbin
Apex Environmental, Inc. Client PO. No.: 097.005
15850 Crabbs Branch Way #300
Rockville, MD 20855

Project: THIKOL/WOODEINE
Sampled By: Client
Code: 163670310

REPORT OF RESULTS Page 25
LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES
71140-37 Methed Blank
71140-38 Lab Contrel Standard % Recovery
PARAMETER 71140-37 71140-38
Dibromochloromethane, ug/l <5.0 - =
1,1,2-Trichloroethane, ug/l <5.0 ---
Benzene, ug/l <5.0 90 %
cis-1,3-Dichloropropene, ug/l <5.0 ---
2-Chloroethylvinyl ether, ug/l <50 ---
Bromoform, ug/l <5.0 -— -
2-Hexanone, ug/l <25 ---
4-Methyl-2-pentancone (MIBK), ug/l <25 ---
Tetrachlorcethene, ug/l <5.0 -——
Toluene, ug/l <5.0 96 %
Chlorckenzene, ug/l <5.0 102 %
Ethylbenzene, ug/l <5.0 .-
Styrene, ug/l «5.0 -——
Xylenesa, ug/l <5.0 ---
Surrcgate - Toluene-dsg 102 % 94 %
Surrogate - 4-Bromoflucrchenzene 116 % B8 %
Surrogate - Dibromefluocromethane 140 % 136 %
Deate Analyzed 03.03.97 03.03.397
Dilution factor 1.0 1.0
Batch ID G303B 0303B
Clock ID 1H0303 1HO0303
Method Number 82860 8260

Laboratories in Savannah, GA » Tallahassee, FL = Tampa, FL « Deerfieid Beach, FL » Mohile, AL = New Orleans, LA



S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

5102 LaRoche Avenue ® Savannah, GA 31404 e (912) 354-7858 » Fax (912) 352-0165

LOG NC: S57-71140
Received: 27 FEB 97
Reported: 10 MAR 97
Mr. Mark Corbin
Apex Environmental, Inc. Client PO. No.: 097.005
15850 Crabbs Branch Way #300
Rockville, MD 20855

Project: THIKOL/WOCDBINE
Sampled By: Client
Code: 163670310

REPORT OF RESULTS Page 26

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR SOLID/SEMISOLID

71140-39 Method Blank

71140-40 Lab Control Standard % Recovery

PARAMETER 71140-~39 71140-40

Yolatliles by GC/MS 12260)

Chloromethane, ug/kg dw <10 ---
Bromomethane, ug/kg dw <10 ---
vinyl chloride, ug/kg dw <10 ---
Chlorcethane, ug/kg dw <10 -
Mezthylene chloride (Dichloromethane), ug/kg dw <5.0 ---
Acetone, ug/kg dw <50 ---
Carbon disulfide, ug/kg dw <5.0 ---
1,1-Dichlorcethene, ug/kg dw <5.0 90 %
1,1-Dichlorcethane, ug/kg dw <5.0 -
trans-1,2-Dichloroethylene, ug/kg dw <5.0 ---
Chloroform, ug/kg dw <5.0 ---
1,2-Dichloroethane, ug/kg dw <5.0 ---
2-Butancne (MEK), ug/kg dw <25 ---
1,1,1-Trichloroethane, ug/kg dw <5.0 ---
Carbon tetrachloride, ug/kg dw <5.0 -——-
vinyl Acetate, ug/kg dw <10 -
Bromodichloromethane, ug/kg dw <5.0 S5
1,1,2,2-Tatrachlorcethane, ug/kg dw <5.0 ---
L,2-Dichloropropane, ug/kg dw <5.0 S
trans-1,3-Dichloropropene, ug/kg dw <5.0 -
Trichloroethene, ug/kg dw <5.0 86 %

Laboratories in Savannah, GA « Tallahassee, FL = Tampa, FL » Deerfield Beach. FL = Mobile, AL * New Orleans, LA



S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

5102 LaRoche Avenue » Savannah, GA 31404 e (912) 354-7858 » Fax (912) 352-0165

LOG NO: S7-71140
Received: 27 FEB 97
Reported: 10 MAR 97
Mr. Mark Corbin
Apex Environmental, Inc. Client PO. No.: 097.005
15850 Crabbs Branch Way #300
Rockville, MD 20855

Project: THIKOL/WOODBINE
Sampled By: Client
Code: 163670310

REPORT OF RESULTS Page 27

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR SOLID/SEMISOLID

71140-39 Method Blank

71140-40 Lab Control Standard % Recovery

PARAMETER 71140-39 71140-40
Dibromochloromethane, ug/kg dw <5.0 ---
1,1,2-Trichlorcethane, ug/kg dw <5.0 ---
Benzene, ug/kg dw <5.0 96 %
cis-1,3-Dichloropropene, ug/kg dw <5.0 -—-
2-Chloroethylvinyl ether, ug/kg dw <50 -—-
Bromoform, ug/kg dw <5.0 -
2-Hexzanone, ug/kg dw <25 ---
4-Methyl-2-pentanone (MIBK), ug/kg dw <25 ---
Tetrachlorecethene, ug/kg dw <5.0 ---
Toluene, ug/kg dw <5.0 96 %
Chlorcbenzene, ug/kg dw <5.,0 100 %
Ethylbenzene, ug/kg dw <5.0 -
Styrene, ug/kg dw <5.0 --—
Xylenes, ug/kg dw <5.0 ---
Surrogate - Toluene-ds 94 % 94 %
Surrogate - 4-Bromofluorobenzene 94 % 88 %
Surrogate - Dibromoflucromethane 108 % 104 %
Date Analyzed 03.03.97 03.03.97
Dilution factor 1.0 1.0
Batch ID G303A G3GC3A
Clock ID 1L0303 1L0303
Method Number 8260 8260.

Mezthods: EPA SW-846

‘4007\dla C;l Lk)cll_lg

Linda A. Wolfe, Project &aﬁager

Final Page Of Report

Laboratories in Savannah, GA « Tallahassee. FL » Tampa. FL » Deerfieid Beach, FL » Mobile, AL « New Orleans, LA



