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AAC
ADEC
AFB
ASR
bgs
BTEX
DRO
EPA
GRO
mg/kg
mg/L
PAHs
PID
POL
ppm
SERA
TERC
USACE
USAED
USAF
UST

ABBREVIATIONS

Alaska Admimistrative Code

Alaska Department of Environmental Conservation
Air Force Base

Alaska Soil Recycling

below ground surface

benzene, toluene, ethylbenzene, xylenes
diesel-range organics

U.S. Environmental Protection Agency
gasoline-range organics

milligram per kilogram

milligram per liter

polynuclear aromatic hydrocarbons
photoionization detector

petroleum, oil, and lubricant

parts per million

State-Elmendorf Environmental Restoration Agreement

Total Environmental Restoration Contract
U.S. Army Corps of Engineers

U.S. Army Engineer District, Alaska

U.S. Air Force

underground storage tank
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1.0 INTRODUCTION

This report summarizes the removal of petroleum, oil, and lubricants (POL)} impacted soil and
collection of soil confirmation samples at Site ST703 on Elmendorf Air Force Base (AFB),
Alaska, during the summer of 2001. The work was performed in support of the U.S. Air
Force (USAL) 3" Civil Engineering Squadron under the U.S. Army Engineer District, Alaska,
(USAED) Total Environmental Restoration Contract (TERC), Contract No. DACA 85-95-D-
0018, Task Order No. 12.

1.1 PROJECT BACKGROUND

Site ST703 is included in the State-Elmendorf Environmental Restoration Agreement (SERA)
program. This cooperative agreement between the USAF and Alaska Department of
Environmental Conservation (ADEC) addresses Elmendorf AFB’s solid waste, underground
storage tank (UST), and POL spill program areas. The SERA requires that Elmendorf AFB
perform necessary assessments, monitoring, remediation, and closure of these applicable sites,

as well as new sites identified subsequent to the issuance of the SERA.

Elmendorf AFB sites were investigated in phases under the SERA program. Each phase
defines a group of sites that were addressed during a specific time or phase of the ongoing
program and does not refer to the different types of investigations or steps in a specific
process. In some cases, the succeeding SERA investigations were performed to fill data gaps
identified in previous SERA investigations. Site ST703 was investigated under SERA Phase
VII in 1998. A summary of the SERA investigation results is provided in Section 1.2 and
complete results are in the SERA Phase VII ST703 Release Investigation Report (USAF
1999).

The SERA investigation report and site history were reviewed in spring 2001 to evaluate site
conditions and develop corrective actions for the site if required. Site ST703 was
recommended for excavation of shallow contamination. Shallow contamination is defined as
contamination between 0 to 15 feet below ground surface (bgs). Additional information on
the evaluation and recommendation can be found in the Corrective Action Plan, SERA IV, V,

VI, and VIII Sites (USAF 2001).
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1.2 SITE BACKGROUND

Building 26282 (former Building #52-651) was a log cabin located approximately 40 feet
from Green Lake (see Figure 1-1). A 1,000-gallon single-walled UST, STMP476, was
removed from the northwest side of the building in July 1997. The tank held heating o1l for
the building. The UST removal excavation was approximately 15 feet long by 9 feet wide by
6 feet deep. Piping between the tank and building was also removed at the time of tank
removal (USAF 1998). The depth to groundwater is 10.5 feet bgs. Locally, groundwater is

presumed to flow towards Green Lake.

During the UST removal, five samples and one duplicate sample were collected from the
excavation. Samples were analyzed for diesel-range organics (DRO) and benzene, toluene,
ethylbenzene, xylenes (BTEX) only. DRO concentrations in the excavation ranged from 202
milligram per kilogram (mg/kg) at a location near the piping run (approximately 4 feet bgs) to
9,150 mg/kg at a depth of 6 feet bgs near the bottom center of the tank. Benzene was detected
at 0.159 mg/kg in the sample collected from the west side of the south wall and 0.127 mg/kg
in the sample collected near the fill end. It was noted that an intermittent clay layer was

present at approximately 6 feet bgs (USAF 1998).

The SERA release investigation was conducted in 1998; during this investigation, five borings
were drilled and two monitoring wells were installed at Site ST703 to delineate the extent of
soil and groundwater contamination. The soil borings were advanced in the vicinity of the
former UST excavation. The monitoring wells were located hydraulically downgradient on
the south side of the cabin between the former UST location and Green Lake. Maximum
concentrations in soil samples were DRO at 11,000 mg/kg, gasoline-range organics (GRO) at
294 mg/kg, and benzene at (.16 mg/kg. Maximum concentrations were detected in boring
703BHO04 drilled between the former tank location and the cabin. Concentrations of
petroleum hydrocarbons decreased with depth and were lower in samples collected from the
clay layer, indicating that the clay layer may be acting as a confining unit. Groundwater
samples collected from the groundwater monitoring wells did not have significant

contaminant levels; naphthalene was the only compound detected at a maximum of 0.0002
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milligrams per liter {mg/L) (USAF 1999). Summary data from the SERA nvestigation is

provided in Appendix A for reference.

1.3 REMOVAL SUMMARY

The removal effort included excavation, transportation and thermal treatment of soil, field

screening, confirmation sampling, and site restoration.

Prior to the 2001 excavation activities, Building 26282 was removed. A total of 249 tons of
soil were excavated and transported to Alaska Soil Recycling (ASR) in Anchorage, Alaska,
for thermal treatment. A photoionization detector (PID) was used to evaluate the horizontal
and vertical extent of the soil contamination. Seven confirmation samples were collected
from the floor of the excavation. The site was backfilled with clean fill material. A more

detailed explanation of the work performed is provided in Section 2.0.
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2.0  FIELD ACTIVITIES

Field activities were conducted at the site as described below. The project schedule is

presented in Table 2-1.

Table 2-1
Project Schedule

Removal of overburden 12 July 2001
Field screening and soil excavation and transportation to the thermal treatment facility 12 — 13 July 2001
Confirmation soil sample collection for laboratory analysis 13 July 2001
Excavation of additional soil in one area and collection of one additional confirmation

23 July 2001
sample
Excavation backfilling and site restoration 23— 24 July 2001

2.1  SOIL EXCAVATION

Prior to initiating activity at the site, the USAF obtained approval from ADEC to transport the
POL contaminated soil to ASR for thermal treatment, and a “Base Civil Engineer Work
Clearance Request” form (Utility Clearance) was completed and approved for work at the

site.

Soil excavation was initiated near the approximate location of soil boring 703BH04, where
the highest contamination levels were detected during the SERA investigation, and continued
based on visible staining and PID field screening. As soil was removed from the excavation,
direct PID readings were obtained by placing the tip of the PID probe adjacent to the freshly
exposed soil (typically in the excavator bucket) to obtain a gross indication of volatile fuel
contamination in the soil. Soil was also field screened in accordance with the UST
Procedures Manual (ADEC 1999), Section 4.4.2 for headspace PID readings. These readings
were obtained by partially filling resealable freezer bags with soil and allowing the vapors to
volatilize in the headspace. The samples were heated by placing the freezer bags in a hot
water bath for approximately 5 to 10 minutes. The tip of the PID was then placed inside the

bags to collect a headspace reading.
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Soil near the surface with no visible staining and PID readings of 0 parts per million (ppm)

was stockpiled onsite as clean material to be used as backfill. Approximately 130 cubic yards
were stockpiled for use as backfill. This material was sampled to confirm that it met 18
Alaska Administrative Code (AAC)Y 75 (ADEC 2000a) requirements for use as backfill. All
other excavated material was transported to ASR for thermal treatment. Soil excavation
continued until field screening readings and visual observation indicated that contamination
had been removed along the north, east, and west sidewalls. Excavation continued to the
south until a wood utilidor surrounded by clay was encountered at 6 feet bgs parallel to the
lake and PID readings were less than 2 ppm along the utilidor. It appeared that the utilidor
and the clay layer limited migration towards the lake. Soil excavation continued in a vertical
direction slightly into the clay layer encountered between 5 to 6 feet bgs. Excavation was
terminated in the clay layer to limit vertical migration of contaminants through a more
permeable layer below. Excavation was limited to 6 to 12 inches into the clay layer as a
precaution due to the proximity to Green Lake because the bottom of the excavation was at or

below the water elevation of Green Lake.

Six confirmation samples were collected from the bottom of the excavation. Analytical
results indicated that contamination remained above 18 AAC 75 (ADEC 2000a) Method Two
cleanup criteria at three locations, Additional soil was excavated from the area of highest
remaining contamination (sampling location EL-A200804) to 6 feet bgs, and one additional

sample was collected.

Petroleum-impacted wood debris was encountered in the excavation. This material was
transported to the Anchorage Regional Landfill for disposal. See Appendix B for waste

disposal documentation.

Soil removal resulted in an excavation with maximum dimenstons of 50 feet long, 25 feet
wide, and 6.5 feet deep. A total of 249 tons of soil were excavated and transported to ASR
for thermal treatment. All soil from the 2001 SERA removal actions was consolidated at
ASR. Treatment of all soil was completed in September 2001 and confirmation of treatment

is provided in Appendix B. Treated soil was returned to the Elmendorf AFB Municipal Solid

Waste Landfill Closure Site in November 2001.
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2.2 CONFIRMATION SAMPLE COLLECTION

Seven confirmation samples were collected from the excavation and two confirmation
samples were collected from the stockpiled soil. ADEC Underground Storage Tanks
regulation 18 AAC 78 (ADEC 2000b) was used to determine the number of samples.
Regulation 18 AAC 78.090 requires that at least two samples be collected for the first 250
square feet of excavated pit area and one sample collected for each additional 250 square feet
of excavated pit area. The excavated pit area at ST703 was approximately 1,250 square feet.
Sample locations are identified in Figure 2-1. The samples were analyzed for the compounds
and associated analytical methods listed in Table 2-2. Analytical results are presented in

Section 3.0.

Table 2-2
Confirmation Sample Analytical Methods

GRO AK101E | All samples except EL-A201201

DRO AK102E 100 percent of samples

BTEX SwW8260B All samples except EL-A201201
Notes:

BTEX = benzene, toluene, ethylbenzene, and xylenes
DRO = diesel-range organics
GRO = gasoline-range organics

Sample analyses were selected based on the UST Procedures Manual (ADEC 1999), Table 2
for diesel fuel, SERA investigation analytical results, and ADEC regulations. Four samples,
including one from the location of highest contaminant concentrations, were analyzed for
polynuclear aromatic hydrocarbons (PAHs) during the SERA investigation. The samples
contained low concentrations of some PAHs but contaminants were detected below 18 AAC
75 Method Two cleanup criteria. One sample, 703BH04, from 5 feet bgs had a method
reporting limit of 1.8 mg/kg which is greater than the cleanup level for benzo-a-pyrene and
dibenzo-ah-anthracene of 1 mg/kg. Since these constituents were not detected at the method
reporting limit and all other PAH levels were below cleanup levels, PAHs were not

considered a contaminant of concermn. The PAH data collected during the SERA 1nvestigation
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will be used to evaluate this site under 18 AAC 75 Method Two. A summary of SERA

analytical results is provided in Appendix A.

2.3 EXCAVATION BACKFILLING AND SITE RESTORATION

After receipt of sample results confirming that the maximum volume of contaminated soil had
been removed, the excavation was backfilled, regraded, and seeded. Backfill material was
transported from a fill source location on Elmendorf AFB; sieve analysis and modified
proctor results for the material are provided in Appendix C. The backfill material was placed
in 12-inch lifts and compacted with the excavator bucket and by passing equipment over the
area. A 6-inch layer of topsoil and Curlex blanket was placed over the area. The site was re-

seeded with a mixture developed for the local climate.
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3.0 ANALYTICAL RESULTS

The confirmation soil samples collected from the excavation were submitted to CT&E
Environmental Services, Inc., for analysis. A trip blank was included in the cooler and
analyzed for GRO and BTEX. Quality control samples were collected at a frequency of
10 percent of all 2001 SERA site removal action samples. A data quality assessment is

included as Appendix D.

The analytical results for the confirmation samples and trip blank are presented in Table 3-1,
and confirmation sample results are shown in Figure 2-1. Analytical results were compared to
18 AAC 75 (ADEC 2000a) Method Two regulatory criteria (18 AAC 75.341, Method Two,
Tables B-1 and B-2, Under 40 Inch Zone, most stringent criteria). Three of the six initial
samples collected within the excavation exceeded the DRO regulatory criteria of 250 mg/kg.
Two of the samples had DRO at approximately 375 mg/kg and one (EL-A200804) had DRO
at 6,080 mg/kg. Additional sotl was excavated at soil sample location EL-A200804 following
receipt of analytical results and an additional sample (EL-A201201) was collected at this
location. Excavation was limited to 6 feet bgs to prevent excavation through the clay layer.
This sample was only analyzed for DRO and contained a DRO concentration of 4,850 mg/kg,
exceeding the DRO regulatory criteria of 250 mg/kg. This can be compared to the DRO
concentration of Sample EL-A200804, which had a DRO concentration of 6,080 mg/kg, just

0.5 foot above Sample EL-A201201. All other contaminants were below regulatory criteria.

Analytical results from samples (EL-A200807 and FL-A200808) collected from the west and
east stockpiles met 18 AAC 75 (ADEC 2000a) Method One, Category A cleanup criteria for
GRO, DRO, and BTEX. This soil was used as backfill.

The analytical data are included in Appendix D.
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Tabie 3-1

Confirmation Sample Analytical Results

Site ST703
north area of excavation in
Location|north end near sidewal; centar northeast area of excavation feast center of excavation west canter of excavation
Sampie ID]EL-A200801 EL-A200802 EL-A200803 [EL-A200804 EL-A200805
Dapth BGS |6 feet 5 fest 5.5 feat 5.5 feat 5.5 fest
Cleanup
Analyte Method Units Criteria *
Gasoline Range Grganics  AK101 mgrkg 300 413 (3.773 363 {3.61] 116 {3.86] 287 {27.4] ND {3.86]
Diesel Range Organics  AK102 mg/kg 250 457 [11.4] SRR (1] 25.4 {116} 115 [11.5]
Benzene SWE2608B  mgikg 0.02 ND  [0.0196] ND  [0.0188] ND [0.023 0.G159 [0.5285]) ND  [0.0201]
Ethylbenzene SWB250B ma/kg 55 ND o [6.0377] ND  [0.0361] ND  {0.0386] 0.149 005487 ND [0.0386)
Toluene SW8260B  mgikg 5.4 0.0279 [0.0377§ 0.026 [0.0361]) 0.0285 [0.0386]] 0.121  [0D.0548] 0.0347  {0.0386]7
Total Xylenes SW8280B  mgikg 78 0026 {0.037713 0.0238 [0.0361]7 0.0239 [0.0386]1 0.3046  [0.0548] 0.0266 10.0386]J,
Location]south end near sidewall west stockpile aast stockpile Location of EL-A200804 Trip Blank
Sample IDJEL-AZ00806 EL-AZC0807 EL-A200808 EL-A201201 EL-A200705
Dapth BGS§6.5 fest NA NA 6 feet NA
Cleanup

Analyte Method Units Criteria '
Gasoline Range Organics AK101 mglkg 300 15.6 [2.78] ND {3.68) ND 3.3 - ND 2.6
Diesel Range Organics AK102 mg/kg 250 f1r.4] 678 {1L1}) ND [144] - -
Benzene Swaz2eon mg/kg 0.02 ND  [0.0145] ND  [0.0181] ND {00172 - ND f0.01351
Ethylbenzene SWE260B  mglkg 55 00145 [0.0278] 7] ND  [0.0368] ND  [0.033] - ND [0.026]
Toluene SWaza0B mofkg 54 0.0253 [0.0278]] 0.0298 10.0368] J 0.0264  [0.033]] - ND [0.026]
Total Xylenes SWa260B  mgrkg 78 0.02 [0.0278]7 0.0269 [0.0368]7 00201 [0.03313 - ND [0.026]

Notes:

' ADEC reguiatory criteria based on 18 AAC 75 Method Two (18 AAC 75.341, Method Two, Tables B1 and B2, Under 40-inch Zane, Most Stringent Criteria).

Highlighted values exceed 18 AAC 75 Method Two Cleanup Criteria

BGS = below ground surface

J = Result is below faboratory reporting limit.
mg/kg = milligrams per kilogram

ND = Analyte not detected

ug/kg = micrograms per kilogram

[ 1= laboratory reporting limit

- = Not Analyzed




4.0 CONCLUSIONS

The objective of the removal action at Site ST703 was to reduce risk by excavating soil with
contaminant concentrations above regulatory criteria, as outlined in 18 AAC 75 (ADEC
2000a). Sample results from the SERA investigation and this removal action confirm that the
site meets 18 AAC 75.340 and 75.341 Method Two cleanup criteria for GRO, BTEX, and
PAHs. DRO results at three of six sampling locations exceeded the regulatory criteria.
Contaminated soil was excavated and removed to the maximum extent possible. Excavation

was limited to 6 to 12 inches into the clay layer to protect the integrity of the clay layer.
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SERA Investigation Results
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3.0 RESULTS

3.1 1998 SERA VIi Field Program
3.1.1 Soil Boring/Monitoring Well Installation

On June 30, July 1, and July 2, 1988, a series of five soil borings (703BHO1 through 703BHOS)
and two monitoring wells (703WL01 and 703WL02) were drilled at Green Lake cabin. Figure 3-1
shows the location of soil borings. The five soil borings were located in the vicinity of the former
tank excavation. The two wells were located in (presumed) hydraulically downgradient locations
on the south side of the cabin. Of the two wells, the one on the east side (703WL02) was
shifted west because of an on-site septic system that could not be accurately located in the
field.

The five soil borings located in the excavation were sampled continuously (every 2 feet) to
depths ranging from 6 to 12 feet. A possible confining unit was encountered at approximately 5
feet and was logged as clay and silt . ATH screening results indicated that contaminants were
not migrating through the silt unit. A petroleum odor was noted on samples collected as deep
as 6 feet in borings 703BH01, 703BH02, 703BHO3, and 703BHD4. Field observations did not
indicate the presence of significant amounts of petroleum constituents in 703BH05. All borings
. were terminated while still in the silt unit to prevent vertical migration of contaminants in case a
more permeable unit was found to be present below it.

Monitoring well 703WL01 was sampled continuously from grade to a depth of 12 feet. A
petroleumn odor was noted in the drilt cuttings from approximately 8 feet bgs. There had been
no recovery in the sample driven from 6 to 8 feet, and there was no indication of petroleum in
the 8 to 10 foot sample. The boring was terminated at 10 feet and an offset hole was drilled in
order to determine if there was truly petroleum present at approximately 8 feet bgs. The 610 8
foot sample was collected in the offset hole and submitted for laboratory analysis. The offset
hole was advanced to 12 feet and completed as the monitoring well; soils were predominantly
silt and sand. The water level was measured at approximately 10.5 feet bgs while drilling; the
well screen was placed from 6 to 16 feet bgs.

Monitoring well 703WL02 was sampled continuously starting at 4 feet bgs to a total depth of 12
feet bgs. The only ATH result above background was the sample collected from 6 to 8 feet,
which had a resuit of 6 PID units. This sample was also noted as having a slight petroleum
odor. Water was measured while drilling at approximately 13 feet bgs. The well was screened
from 6 to 16 feet bgs. '

Soil samples were submitted to the laboratory for DRO, GRO, and BTEX analysis. Select
samples were also submitted for PAH analysis. During the work planning stage, ADEC and
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EAFB agreed that analysis for RRO would not be required at ST703 because the former UST.
was known to have held diesel fuel.

3.1.2 Well Development and Sampling

Monitoring well 703WL01 and 703WL02 were developed over a 2 day period as the wells were
purged dry and the groundwater was slow to recover (less than 80% recovery in 3 hours). The
wells were purged dry three times and considered developed. .

Due to the slow groundwater recovery rate, the on-site wells were purged dry once, allowed to
recover, and then samples were collected for laboratory analysis of DRO, GRO/BTEX, and
PAHs.

3.2 Discussion of Findings
3.2.1 Soil Findings

Soil sample results indicate that petroleum hydrocarbons have impacted soils at ST703 in
excess of Method One Level B and Method Two chemical-specific cleanup standards. Figure
3-1 shows soil locations and results, and Appendix C contains all sample resuits.

Following the Method Two soil cleanup standards (outlined in Section 2.8.3), the exposure
pathway with the most stringent values was chosen for comparison with analytical results.
Because, in most cases, the migration to groundwater exposure pathway has the most stringent
cleanup values, sample results are compared to values for this exposure pathway unless
otherwise noted. Table 2-3 shows cleanup standards under the migration to groundwater
exposure pathway for typical petroleum hydrocarbon chemicals of concern (COCs) under the
SERA program.

DRO was found in boreholes 703BH01, 703BHO02, and 703BH04 in excess of the ADEC Method
Two cleanup standard of 250 mg/Kg, at depths ranging from 4.5 to 6 feet bgs. These three
borings are on the east and south sides of the former UST location. The highest concentration
of DRO detected, 11,100 mg/Kg, was measured in 703BHO04 at 5 feet bgs. In all three borings,
DRO concentrations decreased with depth; it is likely that the clay and silt layer first observed at
approximately 5 feet bgs is deterring further vertical migration of DRO.

Benzene was also detected in excess of the Method Two cleanup standard, 0.02 mg/Kg, in
borings 703BH02 and 703BH04. The highest benzene concentration measured was 0.258
mg/Kg in 703BH04 at 10.5 feet bgs. GRO, ethylbenzene, toluene, and xylene were not detected
above their respective Method Two c!eahup standards.
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Two soil borings were installed farther downgradient (703WL01 and 703WL02), between the
cabin and the shore of Green Lake to determine if petroleum hydrocarbons are present on the
south side of the cabin. Although low levels of DRO were detected in soil samples in these two
borings (8.17 and 10.9 mg/Kg DRQO), DRO levels were well below the ADEC Mesthod Two
cleanup standard. GRO and BTEX compounds were not detected in these samples.

Four soil samples (those containing the highest PID readings) were also analyzed for PAHs;
although Jow concentrations of some PAHs were detected in the soil samples, the
concentrations detected are below the ADEC Method Two soil cleanup standards. This data
will support the development of an alternate cleanup level (ACL) for DRO in soil.

When comparing benzene results to the ADEC Method Two cleanup standard, it is important to
note that original data quality objectives for this project were based on the ADEC UST Matrix
Score Sheet cleanup standards applicable at the time (18 AAC 78.315). The sensitivity goal for
benzene was specified at 0.050 mg/Kg (USAF 1998b), which met the UST Matrix Score Sheet
Level A cleanup standard for benzene of 0.1 mg/Kg. However, the newly promulgated Method
Two soil cleanup standard for benzene of 0.02 mg/Kg is lower than the method reporting limit
specified {o the analytical laboratory. When significant levels of DRO and GRO were reported in
project samples, dilutions were necessary to accurately report the detected BTEX compounds.
These dilutions ofien elevated the detection limit for the BTEX compounds to greater than the
Method Two benzene standard. Therefore, in cases where benzene was reported as not
detected at a MRL greater than 0.02 mg/Kg, the benzene resulis are indeterminate when
determining whether the Method Two benzene standard was exceeded.

Qualitative interpretation of DRO chromatograms show that samples from 703BHO1 and
703BHO2 exhibit the characteristics of a weathered middie distillate product, while samples from
703BH0O4 exhibit the characteristics of a middie distillate product. The Data Assessment Report,
in Appendix A, provides further details on the qualitative interpretation.

A silt/clay layer was encountered at approximately 5 to 6 feet below grade on the north side of
the cabin (in the tank excavation) and on the south side of the cabin. The samples collected
from 2 to 6 feet bgs in BHO1 were saturated; no other samples had significant free water
present. Concentrations of petroleum hydrocarbons were lower in samples coliected from the
clay layer, indicating that the unit may be acting as a confining unit. Any water that perches
above this unit would presumably migrate towards Green Lake. Figures 3-3 and 3-4 are cross
section diagrams of ST703. Appendix B contains boring logs for ST703.

The lateral extent of soil contamination on the south and southeast sides of the former UST has
not been fully defined. It is possible that contamination extends underneath the cabin; however,
the presence of the cabin prevents further sampling immediately south of existing borings. The
soils north and west of the former UST have been adequately characterized, as have the soils
on the south side of the cabin.
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Elmendorf AFB 3rd CES Sample Summary Tab!e

tion Sample 1D Laboratory Lab Sample ID Collection Date Matrix Secondary Lab Secondary Lab Sample ID
,()‘;EELM-STTGISSPDLMSO EL-A200801 CTE 1014345006  7/13/01 S0
JEO1ELM-ST7035FP02-0150 EL-AZ200802 CTE 1014345007  7/13/01 SO
JEOTELM-ST7035P03-0150 EL-AZ00803 CTE 1014345008  7/13/0% 80
JEHMELM-ST7035P04-0150 EL-AZ00804 CTE 1014345008  7/13/01 SO
' JEQ1ELM-ST7038P65-0150 F1-A200805 CTE 1014345016 7/13/01 SO
JEG1ELM-ST703SP06-01S0 EL-A200806 CTE 1014345011 7/13/01 SO
JEGIELM-ST7038P07-0180 EL-AZ00807 CTE 1014345012 7/13/01 SO
JEQIELM-ST703SP8 EL-A200808 CTE 1014345013 7/13/01 SO
JEO1ELM-ST7035P04-0250 EL-A201201 CTE 1014792001 7723/ 50 - -
EL-A201402 CTE 1014792002  7/28/01 S0 CAS K2105461-001
EL-A201402 CTE 1014792003 7/28/01 S0 CAS K2105461-002



DATA QUALITY ASSESSMENT

Sample collection, handling, analysis and reporting procedures were followed as defined in the
Field Sampling Plan (FSP) and Quality Assurance Project Plans (QAPP). Most data acceptance

criteria were met with the few exceptions defined in this section. .

The analytical data was provided by the laboratory in both hardcopy and electronic formats. One
hundred percent of the analytical hardcopy data and fifty percent of the electronic data was
reviewed. The primary laboratory, CT&E Environmental Services, Inc. (CT&E), supported the

analytical requirements of the 2001 field effort.

The completeness check and electronic data review was done by Jacobs. This process included a
review of the analytical methodology, chain of custody (COC) and sample receipt records,
sample holding times, laboratory and field blank results, analytical reporting limits, surrogates,
laboratory control samples, calibrations, matrix spikes and duplicates, run logs, and extraction
logs. The data were reviewed against the Quality Assurance Project Plan and EPA National

Functional Guidelines (EPA 1994, 1999).

The quality assurance project plan (QAPP), laboratory acceptance criteria and the Environmental
Protection Agency (EPA) National Functional Guidelines (EPA 1994, 1999) were referenced by
Jacobs to assess the data usability and apply validation qualifiers to the summary tables. The
Jacobs project chemist performed a completeness check on the hardcopy data and reviewed the
hardcopy and electronic data to evaluate comparability and accuracy. The review process did not

include verification of calculations.

The analytical data quality objectives (DQO) for this field investigation shall be met when the
quality of the sample data meet precision, accuracy, representativeness, completeness,
comparability, and sensitivity (PARCCS) requirements as defined in the field sampling plan
(FSP), QAPP, laboratory quality assurance project plan (LQAPP), and analytical methods.

These DQO were evaluated by reviewing the following QA parameters and criteria:
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. e PRECISION

— Matrix Spike Duplicates (MSD); and
— Field Duplicates.

e ACCURACY

- Calibrations - initial and continuing; acceptance, frequency;

— Surrogates - recovery, frequency;

— Lab Control Samples/Spikes (I.CS);

— Matrix Spikes (MS);

— Retention Times;

- Relative Response Factors (RRFs); Relative Standard Deviation (%eRSD);
— Method Blanks;

- Tune Criteria gas chromatography/mass spectroscopy (GC/MS) - acceptability, frequency;
and

— Internal Standards (GC/MS) - acceptability, frequency.

+ REPRESENTATIVENESS
. — Sample Chain-of-Custody;

— Holding Times and Preservation; and
— Work Plans.

e COMPARABILITY
- Standard Operating Procedures (SOPs); and
— Established analytical methods.

o COMPLETENESS
- Samples (field, QA, and QC);

— Data Packages (forms, runlogs, extraction logs, etc.); and

— Ninety-five percent completeness.

o SENSITIVITY

— Analytical laboratory reporting limits
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All reported data within this package should be considered valid unless otherwise noted and may

be biased (qualifications noted in the body of this report). The qualifiers used to flag data are

defined as follows:

“U” - synonymous with “ND” for nondetect; not detected above the reporting limit (practical
quantitation limit); final numerical result becomes the reporting limit flagged with “U.”

“J” - analyte was positively identified, but numerical value of concentration is approximate
due to compromised quality control or inherent inability to analyze the sample (e.g. matrix
effects).

“UJ” - the analyte was not reported above the practical quantitation limit, but the reported
quantitation limit is approximate (due to compromised quality control or inherent inability to
analyze the sample).

“UR” - the analyte was not detected above the reporting limit, but sample results were
rejected due to significant deficiencies in quality control(s) or inberent ability to analyze the
sample (e.g. matrix effects).

The qualifiers listed above, or “flags”, are hyphenated in the report to reflect the basic rationale

behind the qualification (e.g. “J-S7). The following qualifiers were used in the text of this report

to indicate which QA/QC protocols were not met:

.

S - surrogate recovery;

L - lab control sample;

C - calibration;

T - instrument 12-hour tuning criteria;

M - matrix spike and/or spike duplicate;

I - internal standard;

B - method blank;

H - holding times;

P - incorrect or inadequate preservation methods;
E - value exceeds instrument calibration range;
TE — sample cooler temperatures; and

UB/RI. — although the analyte was detected, the result should be considered nondetected at the
reporting limit or reported value due to potential laboratory contamination.
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DATA QUALITY SUMMARY

In general, the overall quality of the data was acceptable. The data quality was determined as
acceptable, estimated, or rejected. Acceptable data are associated with QC data that meet all QC
criteria or with QC samples that did not meet QC criteria but data quality objectives were not
affected. Estimated (J) results are considered inaccurate due to a bias created by matrix

interference or QC acceptance criteria which were not met. Rejected data are not usable.

All Chain-of-Custody (COC) sample identification numbers include EL (Elmendorf - various
sites), -A (Alaska), four numbers (COC number) followed by two additional numbers that
identify the samples collected in sequence that are specific to the location and analytical suite of
analyses (i.e. EL-A200801). This sample appears on COC number 2008, and is the first sample
collected for GRO. For ease in referring to the results tables and readability of this report, the
last six digits of the sample identification number will be used to identify each sample (1.c.
200801 would identify EL-A200801 found on COC # 2008). The original COC is on file in the
Jacobs Anchorage office with the original data package. An extra dash was occassionally used
on this project to separate the sample number from the COC number (e.g. EL-A2008-01) and
will remain unchanged in this text as it appears in the analytical summary table, data tables, and

COCs.

The term “positive result(s)” is used to identify all analytes that are detected above the laboratory
reporting limit. The term “nondetected” refers to results that are less than the laboratory
reporting limit and are therefore not reported by the laboratory. “All results” refers to both
nondetected and positive results.Details of the evaluation are provided in the following section

by method and include the associated samples and analytes:

Gasoline Range Organics (GRO) AK101. Overall, the quality of the data are acceptable with the
following qualifications:
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¢ Holding Times and Sample Handling: All holding time and sample handling criteria were .
met.

e Method Blanks: GRO was not detected in the method blanks.
» Reporting Limits: All minimum reporting limit requirements were met.

e Surrogates: Surrogate recoveries exceeded recovery limits for samples EL-A200801, EL-
A200802, EL-A200803, and EL-A200804 due to matrix interference. Sample results are
considered estimated (J-S).

» LCS: All acceptance criteria were met.
o (Calibration: All acceptance criteria were met.
s  MS/MSD: All acceptance criteria were met.

Benzene, Toluene, Ethylbenzene, and Total Xvylenes (BTEX) by SW8260B. Overall, the quality
of the data are acceptable with the following qualifications:

e Holding Times and Sample Handling: All holding time and sample handling criteria were
met.

¢ Method Blanks: Target analytes were not detected in the method blanks; therefore, data were
not qualified based on this criteria.

¢ Reporting Limits: All minimum reporting limit requirements were met.
» Surrogates: All acceptance criteria were met.

o LCS: All acceptance criteria were met.

¢ Calibration: All acceptance criteria were met.

o MS/MSD: All acceptance criteria were met.

Diesel Range/Residual Range Organics (DRO/RRO) AK102/103. Overall, the quality of the
data are acceptable with the following qualifications:

¢ Holding Times and Sample Handling: All hold time criteria were met.

¢ Method Blanks: Target analytes were not detected in the method blanks; therefore, data were
not qualified based on this criteria.

» Reporting Limits: All minimum reporting limit requirements were met.

»  Surrogates: Surrogate recoveries in EL-A200802, EL-A200803, EL-A200806 and EL-
A201201 exceeded limits due to matrix interference. Surrogate recovery limits were
exceeded in sample E1.-A200804 due to dilution. The results in these samples are considered
estimated (J-S).

e [CS: All acceptance criteria were met.

o Calibration: All acceptance criteria were met.

o MS/MSD: All acceptance criteria were met
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. Total Organic Carbon (TOC) SW9060

. Overall, the quality of the data are acceptable with the following qualifications:

* Holding Times and Sample Handling: All hold time criteria were met.

¢ Method Blanks: Target analytes were not detected in the method blanks; therefore, data were
not qualified based on this criteria.

¢ Reporting Limits: All minimum reporting limit requirements were met.
e Surrogates: All acceptance criteria were met.

e LCS: Al acceptance criteria were met

» Calibration: All acceptance criferia were met.

e MS/MSD: All acceptance criteria were met.

Considering these noncompliance issues the data are still considered usable. The overall project
completeness goal of 95 percent was met.
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Page 1 of2

Location EQ1ELM-ST703SPC1-0130

JEO1ELM-STYORSPO2-0150

TEBTELM-817035P03-0150

JEO1ELM-STTO35P04-0180

JEG1ELM-ST7035P05-0180

Sample {0 EL-AZ00801 EL-AZ00802 £1.-AZ00803 EL-A200804 EL-A200805
Laboratory CTE CTE CTE CTE CTE
Lab Sampie iD 1014345006 1014345007 1014345008 1044345008 1014345010
Collection Date TN 7113101 T3 11301 TH3C
Matrix 2] 80 80 S0 S0
Analyte Method Units
Total Solids AZB40G PERCENT 504 6] 913 [07 92.4 [0} 20 [0] 857 {0]
Gasoilne Range Organics  AK10t MOMKG 413 [3.77]1-8 363 [3811-8 ihe  [3.861-8 287 [27.4]1-8 ND {3.85)
Diesel Range Qrgarics AK102 MGG 5.7 [1.4p-5 369 [UP-S 254 [11.2]-8 6080 [110]1-8 15 {1151
Total Organic Carbon {TOC) SWOQE0 MGKE
Total Organic Carbon {TOC)D4129 PERCENT
Berzens SW82608 MGIKG ND  [D.0196] ND  {0.0188] ND {0,02] 6.0159 [0.0285]) ND  [0.0201]
Ethylbenzene SW82608 MG/KG ND O {0.0377] ND [0.0351] NI>  [0.0386) 0.149  [0.0548) NI [0.0386]
Tolene SWE280B MGIKG 00279 [0.0377)) 0.026 [0.03611] 0.0285 [0.0386}] 6,121 [0.0548] 0.0347 [0.0386]]
Total Xylenes SWaz60B MG/KG G026 [0.037711 0.0238 [0.0361}) 0.8239 [0.0386}] 03046 [0.0548] 00266 [0.03861]

Notas:
J= Result i3]
D= Anslyt
[ }= laborato

ECh
ing dirrit

boratory reporting fimits and is considered estimatad (J}




Fagal of2

Location JEO1ELM-STT038PGS-0150 JECTELM-STY03SPO7-0150 JECIELM-ST7035P8 JEDIELM-ST703SP04-0250
Sample ID EL-A200808 EL-A2003G7 EL-AZ00808 EL-A201201 EL-AZ014 01/1014782002 EL-A2014 02/1014782003
Labaratory CTE CYE CTE CTE CASK CASK
Lab Sample I 1014345011 1014345042 1014345013 1614782001 K2105468101 K210546102
Coilection Date 7301 T340 7113701 TI231 7128101 712810
hatrix S0 SQ 50 50 50 SO
Analyte Method Units
Total Sofids AZ540G PERCENT 902 [0} 91 0] 95.2 07 572 0}
Gasoline Range Organics  AK1M MGKG i56 {2.78] NI [3.68] ND i3.3] B ~
Bigset Rangs Organics AK1i02 MG/IKG 378 f11.4) 678 [1hiyd ND F10.4] 4850 {1441)-5
Totat Organic Carbon {TOC) SWO0B0 MG/KG . . 2800 [50G] 2200 {500]
Total Organic Carbon (TOC)D4128 PERCENT
Benzens SWBZ608 MG/KG ND  {0.0145] ND [6.0191) ND [0.0172] - -
Ethylbanzene SW8260B MG/KG 0.0145 {0.0278}] ND  [0.0368] ND  10.033] - -
Tolugne SWE2608 MG/KG 00253 [0.0278]1 04298 [0.0368] F 0.0264 {0.0331) - -
Total Xylenes SWEB260B MG/KG 8.02 [0.0278]1 0.0269 [0.0368]F 00201 [0.033]) " -
Notes:

J= Result is foss than taboratory reporting Iimfis and is considared estimated ()
D= Analyte is nondstect
| 1= tabaralory reporting Smi
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Case Narrative

Customer: JACOBSE Jacobs Engineering Group
Project: 1014345 Elmendorf SERA Sites 05M31201
NPDL WO: NA :

1014345001 PS
DRO/RRO - Unknown hydrocarbon with several peaks.

DRO/RRO - Surrogate recoveries are outside controls due to matrix interference.

1014345002 PS
DRO/RRO - Unknown hydrocarbon with several peaks,

DRO - Surrogate recovery is outside controls due to matrix interference,

1014345003 PS
DRO/RRO - Pattemn consistent with weathered middle distilate.

DROIRRO - Surrogate recoveries are outside controls due to matrix interference.
GROMBTEX - Surrogate recovery is biased high due to matrix interference. Results are not affected.

1014345006 PS -
DRO - Pattemn consistent with weathered middie distiflate.

GRO/BTEX - Surrogate recovery is biased high due to matrix interference. Resuits are not affected.

1014345007 PS
DRO - Pattern consistent with weathered middle distiliate.

DRO - Surrogate recovery is outside controls due to matrix interference.
GRO/MBTEX - Surrogate recovery is biased high due to matrix interference. Results are not affected.

1014345008 PS
DRO - Pattern consistent with weathered middle distillate,

DRO - Surrogate recovery is outside controls due to matrix interference.

1014345009 PS

DRO - Pattern consistent with weathered middie distillate.
DRO - Surrogate recovery is outside controls due to matrix interference.
GRO/BTEX - Surrogate recovery is biased high due to matrix interference. Results are not affected.

1014345010 PS
DRQO - Unknown hydrocarbon with several peaks,

1014345011 PS
DRO - Pattemn consistent with weathered middle distillate.

DRO - Surrogate recovery is outside controls due to matrix interference.

1014345014 BMS
DRO/RRO - Surrogatels are biased high due to interference by methoed required petroleum spike,
PAHSIM - MS recovery for Acenaphtylene, Fluoranthene, Pyrene and Benzo(b)fluoranthene is outside QC goals.
The LCS/AL.CSD met all recovery and RPD goals. The results are not significantly affected.
8260 - Surrogate 4-Bromofluorobenzene is biased high and did not meet QC recovery goals. All internal standards
met QC recovery goals.
RRO - MS does not meet recovery goals. Sample may not be homogeneous.



Case Narrative

Customer: JACOBSE Jacobs Engineering Group
Project: 1014345 Elmendorf SERA Sites 05M31201
NPDL WO: NA

1014345015 BMSD
DRO/RRO - Surrogate/s are biased high due to interference by method required petroleum spike.
PAHSIM - MS recovery for Acenaphtylene, Fiuoranthene, Pyrene and Benzo(b)flucranthene is outside QC goals.
The LCS/L.CSD met all recovery and RPD goals. The resulls are not significantly affected.
PAHSIM - RPD for Acenaphtylene is cutside QC goals, The LCSA.CSD met ali recovery and RPD goals. The
results are not significantly affected.
8260 - Surrogate 4-Bromofluorobenzene is biased high and did not meet QC recavery goals. Al} interal standards
met QC recovery goals.

378244 LCS
DRO/RRO LCS/LCSD - Surrogatel/s are blased high due to interference by metheod required petroleum spike.

379273 L.CS
DRO/MRO LCS/LCSD - Surrogate/s are biased high due to interference by method required petroleumn spike.

378245 LCSD
DRO/RRO LCSLCSD - Surrogate/s are biased high due to interference by method required petroleum spike.

379274 1L.CSD
q DRO/RRO LCS/LCSD - Surrpgatefs are biased high due to interference by method required petroleum spike.

9167 CCV
PAHSIM - CCV recovery for Phenanthrene (biased high) and Anthracene {biased low) is outside QC goals. These
compounds were not reported under this CCV. The results are not significantly affected.
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CT&E Ref# 1014345006 Client PO#
Client Name Jacobs Engineering Group Printed Date/Time 07/27/2001 20-43
Project Name/# Elmendorf SERA Sites 05M31201 Collected Date/Time 07/13/2001 15:45
Client Sample ID EL-A200801 Received Date/Time 07/13/2001 17:45
Matrix Soil/Solid Technical Director Stephen C. Ede .
Ordered By

Released By

Sample Remarks:

DRO/RRO - Pattern consistent with weathered middle distillate.
GRO/BTEX - Surrogate recovery is biased high due to matrix interference. Results are not affected.

Allowable Prep Analysis

Parameter Results PQL Units Method Limils Date Date Init

Solidp

Total Solids 904 0.60 % SM20 2540G gM17/01  DMR

Volatile Fuels D ! !

Gasoline Range Organics 413 377 wmgKg AKI0I GRO 07/13/01  07/22/01 RMV

Surrogates .

1,4-Difluorobenzene <Surr> 87.4 % AK101 GRO 60-120 07/13/08  07/22/01 RMV

4-Bromofiuorobenzene <Surr> 394 ! % AK10I GRO 50-150 07/13/08  07/22/01 RMV
iveolatil T ic ¥ b n

Diesel Range Organics 45.7 114 mg/Kg AKI02DRO 07/16/61  07/17/01  MCM

Surrcgates

5a Androstane <surt> 118 % AK1(02 DRO 506-150 07/16/01 0117101 MCM

v ] hxom r

Benzene 0.0196 U 0.0196 mg/Kg BTEX by SW8260B 07/13/01  07/19/01  GMD

Tolucne 0.0279 0.0196 mg/Kg BTEX by SW8260B 07/13/01  07/19/01  GMD

Ethylbenzene 0.0196 U 0.0196 mg/Kg BTEX by SW8260B 07/13/01  07/19/01 GMD

P & M -Xylene 0.0260 0.0196 mg/Kg BTEX by SW8260B 07/13/01  07/19/01  GMD

o-Xylene 0.0196 U 00196 mg/Kg BTEX by SW8260B 07/13/01  07/19/01  GMD

Surrogates

1,2-Dichloroethane-D4 <surr> 94 % BTEX by SW8260B  74-133 Q7/13/01 O119/01 G

Toluene-d8 <surr> 96.9 % BTEX by SW8260B  78-134 07/13/0F  07/19/01
4-Bromofluorobenzene <Surr> 82.5 Yo BTEX by SW8260B  72-141 07/13/01  07/19/01

el
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CT&E Ref.# 1014345006 Client PO#
Client Name Jacobs Engineering Group Printed Date/Time 07/27/2001 20:43
Project Name/# Elmendorf SERA Sites 05M31201 Collected Date/Time 07/13/2001 15:45
Client Sample 1D EL-A2060801 Received Date/Time 07/13/2001 17:.45
Matrix Soil/Solid Technical Director Stephen C. Ede
Ordered By
) Allowable Prep Analysis
Parameter Results PQL Units Method Limits Dato Date Init
Volatile Gas Chromatography/Mass Spectroscopy
Dibromofluoromethane <surr> 101 %% BTEX by SW8260B 78-128 07/13/61  0719/01  GMD

-7

E
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CT&E Ref# 1614345007

Client Name Jacobs Engineering Group

Project Name/# Elmendorf SERA Sites 05M312(1
Client Sample ID EL-A200802

Matrix Soil/Solid

Ordered By

Client PO#

Printed Date/Time
Collected Date/Time
Received Date/Time
Technical Director

Released By

07/27/2001 20:43
07/13/2001 15:55
07/13/2001 17:45
Stephen C. Ede

Sample Remarks:

DRO/RRO - Pattern consistent with weathered middle distillate,
DRO/RRO - Surrogate recoveries are outside controls due to matrix interference.
GRO/BTEX - Surrogate recovery is biased high due to matrix interference. Results are not affected.

Allowable Prey Analysi
Pararneter Results PQL Units Method Limits I)ati Date Yor Init
Solidg )
Total Solids 91.3 0.00 Yo SM20 2540G 07/17/01 DMR,
Volatile Fuels Department
Gasoline Range Organics 36.3 361 mg/Kg AK101GRO 07/13/01  07/22/01 ./
Surrogates
1,4-Diftuorcbenzene <Surr> 86.9 % AK101 GRO 60-120 07/13/01  07/22/01 RMV
4-Bromofluorobenzene <Sure> - 234 ! % AK101 GRO 50-150 07/13/01  07/22/01 RMV
ivol rgani ls bepar n

Diesel Range Organics 369 11.0° mg/Kg AK102DRO 07716401 07/17/01 MCM
Surrogates
5a Androstane <sarr> 241 ! % " AK102 DRO 50-150 07/16/01  07/17/01 MCM
v il hrom h a r
Benzene 0.0188 U 0.0188 mg/Kg BTEX by SWE260B 0713/t 071901 GMD
Teluene 0.0260 0.0188 mg/Kg BTEX by SWE260B 07/13/01  G7/19/01 GMD
Ethyibenzene 00188 U 0.0188 mg/Kg BTEXby SW3260B 07/13/61  07/19/01 GMD
P & M -Xylene 0.0238 0.0188 mgKg BTEX by SWEZ60B 67/13/01  07/19/01 GMD
o-Xylene 0.0188U 00188 mgKg BTEX by SW8260B 07/13/01  07/19/01 GMD
Surrogates
1,2-Dichloroethane-I4 <surr> 93.9 % BTEX by SWE260B  74-133 07/13/01  §7/19/01

Yo BTEX by SW8260B 78-134 07/13/01  07/19/01

T'oluene-d8 <surr> 99

et
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CT&E Ref# 1014345007

Client Name Jacobs Engineering Group

Project Namef# Flmendorf SERA Sites (65M31201
Client Sample ID EL-AZ200802

Client PO#

_ Printed Date/Time
Collected Date/Time
Received Date/Time
Technical Director

07727/2001 20:43
07/13/2001 15:55
07/13/2001 17:45
Stephen C. Ede

Matrix Soil/Solid
Ordered By
. Allowable Prep Analysis
Parameter Results PQL Units Method Limnits Date Date Init
1 il r
4-Bromofluorobenzene <Surr> 85.2 %o BTEX by SW8260B 72-141 0/13/61 071901 GMD
Dibromofluoromethane <surr> 98.8 2% BTEX by SW8260B  78-128 0771301 07/19/01 GMD

IRV
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CT&E Refl# 1014345008 Ciient PO#
Client Name Jacobs Engineering Group Printed Date/Time 07727712001 20:43
Project Name/# Elmendorf SERA Sites 05M31201 Collected Date/Time - 07/13/2001 16:00
Client Sample ID  EL-A200803 Received Date/Time 07/13/2001 17:45
Matrix Soil/Solid Technical Director Stephen C. Ede
Ordered By

Released B
Sample Remarks:

DRO - Pattern consistent with weathered middle distillate.

DRO - Surrogate recoveries outside controls due to matrix interference.

Allowab} P; i
Parameter Results PQL Units Method Limits ¢ DZF; gﬁfj”m Init
Se1id
Total Solids 92.4 0.00 % SM20 2540G G7/17/01 DMR
Vi i F
Gasoline Range Organics ILé 3.86 mg/Keg AKI0l GRO Q7/13/01  07/22/0% RMV
Surrogates .
1,4-Difluorobenzene <Surr> 86.4 % AK101 GRO 60-120 O7/13/01  07/22/01 RMV
4-Bromofluorobenzene <Surr> 62.1 % AK10! GRO 50-150 07/13/01  07/722/01 RMV
semivolatile O ie¢ Fuels D ! !
Diesel Range Orgenics 25.4 11.2 mg/Kg AK102 DRO 0116/01  07/17/01  MCM
Surrogates
Sa Androstane <surr> 152 % AK102 DRO 50-150 07/16/01  0117/01 MCM
v I M
Benzene . 0.0200U 0.0200 mg/Kg BTEX by SW8260B 07/13/01  07/19/01 GMD
Toluene 0.0285 0.0200 mg/Kg BTEX by SW8260B 07/13/01  97/19/01 GMD
Ethylbenzene 0.0200 U 0.0200 mg/Kg BTEX by SW3260B 0713/61  97/19/01 GMD
P & M -Xylene 0.0239 0.0200 mg/Kg BTEX by SW8260B 07/13/01  07/19/01 GMD
o-Xylene 6.0200 U 0.0200 mg/Keg BTEX by SW8260B 07/13/01  07/19/01 GMD
Surrogates
1,2-Dichloroethane-D4 <surr> - 964 Yo BTEX by SW8260B  74-133 07/13/00  07/19/01
Toluene-d8 <surr> 95.3 %o BTEX by SW8260B 78-134 ¢7/13/01 07/19/01
4-Bromofluorobenzene <Surr> 81 % BTEX by SW8260B  72-141 0713/01  07/19/01

Feiul
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CT&E Rel# 1014345008 Clieat PO#
Client Name Jacobs Engineering Group _ Printed Date/Time 07/27/2001 20:43
Project Name/# Elmendorf SERA Sites 05M31201 Collected Date/Time -07/13/2001 16:00
Client Sample ID EL-A280803 : Received Date/Time 07/13/2001 17:45
Matrix Soil/Solid Technical Director Stephen C, Ede
Ordered By

- AHowabl P i
Parameter Results PQL Units Method : Lirr(:i‘:sa : ngz .3:;‘”1'5 Init
A

Dibromoftuoromethane <surr> 101 %  BTEXbySWS8260B 78-128  0WI3/01 07/19/01 GMD

HETAVE
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CT&E Ref# 1014345009

Client Name Jacobs Engineering Group
Project Name/# Elmendorf SERA Sites 05M31201
Client Sample ID EL-A200804

Matrix Soil/Solid

Ordered By

Client PO¥#

Printed Date/Time
Collected Date/Time
Received Date/Time
Technical Director

Released By

07/27/2001 20:43
07/13/2001 16:10
07/13/2001 17:45
Stephen C. Ede

JHle

Sample Remarks:

DRO/RRO - Pattern consistent with weathered middle distillate.
DRO/RRO - Surrogate recoveries are outside controls due to matrix interference.
GRO/BTEX - Surrogate recovery is biased high due to matrix interference. Results are not affected.

Allowable Pre; Analysi

Parameter Results PQL Unilts Method Limits E)at}: Da;‘)fSiS Init
Solide

Total Solids 90.0 0.00 % SM20 2540G 07/17/01 DMR
Vol i B

Gasoline Range Organics 287 274 mg/Kg AKI101I GRO 07/13/01  07/22/01
Surrogates

1,4-Difluorcbenzene <Sure> 85.4 Ye AK101 GRO 60-120 07/13/61  07/22/01  RMV
4.Bromoflzorobenzene <Surr> 1050 ! Yo AK101 GRO 50-150 07/13/01  07/22/01 RMV

miv i1 T i 1

Diesel Range Organics 6080 110 mg/Kg AKI102 DRO 07/16/61  07/18/01 MCM
Surrogates

5a Androstane <surr> 1060 ! % AK102 DRO 50-150 07/16/01  07/18/01 MCM
Volati r

Benzene 0.015%9F 0.0285 mg/Kg BTEX by SW8260B 07/13/01  07/19/01 GMD
Toluene 0.121 0.0285 mg/Kg BTEX by SW3260B 07/43/61  07/19/01  GMD
Ethylbenzene 0.149 0.0285 mg/Kg BTEX by SW8260B 07/13/01  07/19/01 GMD
P & M -Xylene 0.252 0.0285 mg/Kg BTEX by SW8260B 07/13/01  07/19/01 GMD
o-Xylene 0.0526 0.0285 mg/Kg BTEX by SW8260B 07/13/61  07/19/01  GMD
Suxrrogates

1,2-Dichlorosthane-D4 <sure> 92.2 % BTEX by SW8260B  74-133 07/13/01  07/19/01
Toluene-d8 <surr> 974 % BTEX by SW8260B  78-134 07/13/01  07/19/01

[

T
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CT&FE Ref# 1014345009

Client Name Jacobs Engineering Group

Project Name/# Elmendorf SERA Sites 05M31201
Client Sample ID EL-A200804

Client PO#

Printed Date/Time
Collected Date/Tinie
Received Date/Time

07/272001 20:43
07/13/2001 16:10
07/13/2001 17:45

Matrix ‘ Soil/Solid Technical Director Stephen C. Ede
Ordered By

Allowabie Pre i
Parameter _ Results PQL Units Method Limits I)a:i2 3::2:])]515 Init
4-Bromofluorcbenzene <Surr> 80.7 Yo BTEX by SW82698 72-141 0713/61 Q7/19/01  GMD
Dibromoilnoromethane <surr> 97.2 % BTEX by SW8260B  78-128 07/13/01 07/19/01 GMD

Friuiy
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CT&E Ref.# 1014345010 Client PO#
Client Name Jacobs Engineering Group Printed Date/Time 07/27/2001 20:43
Project Name/# Elmendorf SERA Sites 05M31201 Collected Date/Time 07/13/2001 16:20
Client Sample ID EL-A200805 Received Date/Time 07/13/2001 17:45
Matrix Soil/Solid Technical Directer Stephen C. Ede
Ordered By .
Released By ’W
Sample Remarks:

DRO - Unknown hydrocarbon with several peaks.

Allowable Prep Analysis

Parameter Results POL Units Method Limits Date Date Init
Seolids

Total Solids 85.7 0.00 %% SM20 2540G 07/17/01  DMR
Volatile Fyels Department

Gasoline Range Organics _ 3.86 U 3.86 mgKg AK101 GRO 07/13/01  07/24/01 RMV
Surxogates

1,4-Difluorobenzene <Surr> 959 %o AK101 GRO 60-120 07/13/01  07/724/01
4-Bromofluorobenzene <Surr> 73.4 Y% AK101 GRO 50-150 07/13/01  07/24/01

Diesel Range Organics 11.5 11.5 mg/Kg AKI02DRO 07/16/01  G7/17/01  MCM
Surrocgates

5a Androstane <surr> 124 % AK102 DRO 50-150 07/16/01  07/17/01  MCM
Volati hy /M

Benzene 0.0201U 0.0201 mg/Kg BTEX by SWB260B 07/13/01 0720001 GMD
Toluene 0.0347 0.0201 mg/Kg BTEX by SWE260B 07/13/01  07/20/01 GMD
Ethylbenzene 0.0100F 0.0201 mg/Kg BTEX by SWB260B 07/13/01  07/20/01 GMD
P&M -Xylene 0.0266 0.0201 mg/Kg BTEX by SW8260B 07/13/01 07720001  GMD
o-Xylene 0.02010 0.6201 mg/Kg BTEX by SW3260B 07/13/01  07/20/01 GMD
Surrogates

1,2-Dichloroethane-D4 <surr™ 959 _ % BTEX by SW8260B 74-133 07/13/61  07/26/01  GMD
Toluene-d8 <sure> 99.5 % BTEX by SW8260B  78-134 07/13/01  07/20/01

4-Bromoflucrobenzene <Surr> 89.5 %% BTEX by SW8260B  72-141 07/13/01 Q12001
Dibromofluoromethane <surr> 103 %% BTEX by SW8260B  78-128 07/13/01 0772001 GMD

=it
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CT&E Ref# 10143435011

Client Name Jacobs Engineering Group

Project Name/# Elmendorf SERA Sites 05M31201
Client Sample ID EL-A200806

Client PO#-

Printed Date/Time 07/27/2001 20:43
Collected Date/Time 07/13/2001 16:25
Received Date/Time (07/13/2001 17:45

Maitrix Soil/Solid ‘Fechnical Director Stephen C. Ede
Ordered By

Released B
Sample Remarks:

DRO - Pattern consistent with weathered middle distillate. .
DRO - Surrogate recoveries outside controls due to matrix interference.,

Allowable Prep Analysis

Parameter " Results : PQL Units Method Limits Date Date “Init
Solids

Total Solids 90.2 0.00 % SM20 2540G 07/17/01 DMR
v

Gasoline Range Organics 15.6 278 mg/Kg AK101 GRO 07/13/01  07/22/01 BRMV
Su.atea

14-Difluorobenzene <Surr> 84.5 % AK101 GRO : 60-120 07/13/61  07/22/01 RMV
4-Bromofluorobenzene <Surr> 872 % AK10i1 GRO 50-150 07/13/01  07/22/01 RMV
Diesel Range Organics 378 11.4 mg/Keg AKI02DRO 07/16/01  07/17/01 - MCM
S;JrrOgates

5a Androstane <surr> 2H ! % AX102 DRO 50-150 07/16/01  07/17/01  MCM
Volatil h raphy /M r

Benzene 0.0145U 0.0145 mgKg BTEX by SWE260B 07/13/01 072001  GMD
Toluene 0.9253 0.0145 mg/Kg BTEX by SWB260B 07/13/61  07/20/01  GMD
Ethylbenzene 0.0145 0.0145 mg/Kg BTEX by SWS260B 47/13/01  07/26/01 GMD
P & M -Xylene 0.0200 0.0145 mp/Kg BTEX by SW8260B 07/13/01 07720001 GMD
o-Xylene 00143 U 0.0145 mg/Kg BTEX by SW8260B 07/13/01  07/20/01  GMD
Surrogates

1,2-Dichioroethane-D4 <surr> 95.5 Yo BTEX by SW8260B  74-133 07/13/01  §7/20/01 GMD
Tof 8 <surr> 100 Y% BTEX by SW8260B 78-134 Y1301 07/20/010  GMD

4-BroMofluorobenzene <Surr> 79.8 %

P/

BTEX by SW8260B  72-141 07/13/01 07720001 GMD
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CT&FE Ref# 1014345011 _ Client PO#
Client Name Jacobs Engineering Group Printed Date/Time 07/27/2001 20:43
Project Name/# Elmendorf SERA Sites 05M31201 Collected Date/Time 07/13/2001 16:25
Client Sample ID EL-A200806 Received Date/Time 07/13/2001 17:45
Matrix Soil/Selid Technical Director Stephen C, Ede
Ordered By
' Aiidwabie. Prep Analys is
Parameter Results ; PQL Meth(_)d Lmnts Date Date Init
¥olatile Gas Chromatography/Mass Spectroscopy
Dibromofluoromethane <surr> 101 BTEX by SW8260B - '78-128 07/13/01  07/20/01 GMD
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CT&E Ref.# 1014345012 Client PO#
Client Name Jacobs Engineering Group Printed Date/Time 07/27/2001 20:43
Project Name/# Elmendorf SERA Sites 05M31201 Collected Date/Time 07/13/2001 16:35
Client Sample ID EL-A200807 Received Date/Time 07/1372001 17:45
Matrix Soil/Solid Technical Pirector Stephen C. Ede
Ordered By
Saini}fe Remarks:
) Allowable Prep Analysis

Parameter Results PQL Units Method Limits Date Date Init
Solida
Total Solids 91.0 0.00 % SM20 2540G 07/17/01 DMR
v i 1m
Gasoline Range Organics 3680 3.68 mg/Kg AKI01 GRO 07/13/01  07/22/61 RMV
sthes
L4 orobenzene <Surr> 88.2 % AK101 GRO 60-120 OH13/01  07/22/01  RMV
4-Bromofluorobenzene <Sum> 52 Yo AK101 GRO 50-150 07/13/01  07/22/61 RMYV

ivolati rgani r
Diese] Range Organics 6.78F ' 1.1 mgKg AKI102 DRO 07/16/01  07/17/01  MCM
Surrogates
5a Androstane <surr> 143 % AK102 DRO 50-150 07/16/61  07/17/01  MCM
' i x
Benzene 0.0191 U 0.0191 mg/Kg BTEX by SW8260B 07/13/0r  47/20/01  GMD
Toluene 0.0298 0.0191 mpg/Kg BTEX by SW8260B 07/13/61  07/206/01 GMD
Ethyibenzene 00191 U 0.0191 mg/Kg BTEX by SW8260B 07/13/01  07/20/01 GMD
P & M -Xylene 0.6269 0.0191 mg/Kg BTEX by SW8260B 07/13/01  07/20/01 GMD
o-Xylene 0.0191 U 0.0191 mg/Kg BTEX by SW8260B 07/13/0  07/20/01 GMD
Surrogates
1,2-Dichloroethane-D4 <sure> 96.7 % BTEX by SW8260B  74-133 07/13/61  07/720/01  GMD
Toluene~d8 <sure> 97.3 %o BTEX by SW8260B 78-134 013/01 0772007 GMD
1-B, uorobenzene <Surr> 89.7 % BTEX by SW8260B  72-141 07/13/0t  07/20/01 GMD

DibrdMGtluoromethane <surr> 103 %  BTEX by SW8260B  78-128  0W13/01 07/20/01 GMD
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CT&E Ref# 1014345013 Client PO# )
Client Name Jacobs Engineering Group Printed Date/Time 07/27/2001 20:43
Project Name/# Elmendorf SERA Sites 05M31201 Collected Date/Time 07/13/2001 16:45
Client Sample ID EL-A200808 Received Date/Time 07/13/2001 17:45
Matrix Soil/Solid Technical Director Stephen C. Ede
Ordered By 2
Released W
Sample Remarks:
) Allowable Prep Analysis
Parameter Results PQL Units Method Limits Date Date Init
Total Solids 95.2 0.60 % SM20 2540G 07117/01 DMR
Volatile Fuels Department
Gasoline Range Organics 3300 330 mg/Kg AKI01GRO 07/13/01  07/22/0% RMV
Surrogates .'
1,4-Diflucrobenzene <Surr> 822 % AK101 GRO 60-120 07/13/01  ¢7/22/01
4-Bromofluorobenzene <Sure> 52.9 % AKI101 GRO 50-150 07/13/01  01/22/0n RMV
ivel rgan D r
Diesel Range Organics 040 104 mgKg AKI02ZDRO o16/01 001 MCM
Surrogates
5a Androstane <surr> 147 Y AK102 DRO 50-150 07116/01  07/17/01  MCM
A i juck M
Benzene omnzy 0.0172 mg/Kg BTEX by SW8260B 07/13/01  07/20/01 GMD
Toluene 0.0264 0.0172 mg/Kg BTEX by SW8260B 07/13/01  07/20/01 GMD
Ethylbenzene 0.0172 U 0.0172 mg/Kg BTEX by SWE260B 07/13/61  07/20/01. GMD
P & M -Xylene 0.0201 0.0172 mg/Kg BTEX by SW8260B 07/13/01  07/20/01 GMD
o-Xylene 0.0172 06172 wmg/Kg BTEX by SW8260B 07/13/01  07/20/01 GMD
Burrcgates
1,2-Dichloreethane-D4 <surr> 95.7 % BTEX by SW82608  74-133 07/13/01  07/720/01 GMD
Toluene-d8 <sur> 96.4 % BTEX by SW8260B  78-134 071301 07/20/01
4-Bromofluorobenzene <Sum> 929 % BTEX by SW82608  72-141 07/13/01  07/20/01
Dibromofluoromethane <sur> 101 % BTEX by SW8260B 78-128 07/13/6Fy  07/20/01
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Case Narrative

Customer: JACOBSE Jacobs Engineering Group
Project: 1014792 Elmendorf SERA Sites 05M31201
NPDL WO: NA

1014792001 PS
DRO - Pattern consistent with weathered middie distillate.

DRO - Surrogate does not meet QC goals due to matrix
interference. Results are not affected.

382561 LCS
DRO/RRO LCSA.CSD - Surrogate/s are biased high due to

interference by method required petroleum spike.

382562 LCSD
DRO/RRO LCSACSD - Surrogate/s are biased high due fo
interference by method required petroleum spike.
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CT&E Ref# 1014792001
Client Name Jacobs Engineering Group
Project Name/ Elmendorf SERA Sites 05M31201

Client Sample ID EL-A201201

Matrix Soil/Selid
Ordered By

Client PO#

Printed Date/Time 08/20/2001 19:24
Collected Date/Time 07/23/2001 14:30
Received Date/Fime 07/30/2001 9:39
Technical Director Stephen C. Ede
Released B

Sample Remarks:
DRO - Pattern consistent with weathered middle distillate.

DRO - Surrogate does not meet QC goals due to matrix interference. Results are not affected.

AHowable Prep Analysis

Parameter Results PQL Units Method Limits Date Date Init
Solids
Total Solids 87.2 (.00 % SM20 2540G 08/01/01 DMR

ivolatil nic ¥
Diese]l Range Organics 4850 144 mg/Kg AKIO2DRO 08/02/061  08/03/01 MCM
§.gates
5a Androstane <surt™ 652 ! % AK102 DRO 50-150 08/02/01  08/03/01 MCM



COLUMBIA ANALYTICAL SERVICES, INC.

Client: CT& E Environmental Services, Inc. Service Request No.: K2105461
Project: 05M31201 Date Received: 8/1/01
Sample Matrix:  Soi}

CASE NARRATIVE

All analyses were performed consistent with the quality assurance program of Columbia Analytical Services, Inc.
(CAS). This report contains analytical results for samples designated for Tier 1II validation deliverables including
summary forms and all of the associated raw data for each of the analyses. When appropriate to the method, method
blank results have been reported with each analytical test.

Sample Receipt

Two soil samples were received for analysis at Columbia Analytical Services on 8/1/01. The samples were received
in good condition and consistent with the accompanying chain of custody form. The samples were stored in a
refrigerator at 4°C upon receipt at the laboratory.

JFotal Organic Carbon by EPA Method 9660

No anomalies associated with the analysis of these samples were observed.

Approved by %/(DB‘E Jj/é/é// Yy N4
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i: CT&E Environmental Services, 1nc.
Project: 05M31201
Sample Matrix:  Soil

Prep Method: NONE

Analysis Method: 9060

Test Notes:

Sample Name Lab Code
FL-AZ014 01/1014792002 K2105461-001
EL-A2014 02/10147%2003 K2105461-002
Methed Blank K2105461-MB

@

Approved By:

Analytical Report
Service Reguest:
Date Collected:
Date Received:
Carbon, Total Organic
Uniss:
Basis:
Dilution Date Pate

MRL Factor Extracted Analyzed Result

500 i NA 8/14/01 2800

500 i NA £/14/01 2200

500 1 NA 8/14/04 ND

Date: 'Mé / ( 37//

1A/020597p
0346 IWET.PWI - Sample 8/15(01

K2105461
7/28/01
8/1/01

mg/Kg {ppm)
Dry

Result
Notes

Page No
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AAC Alaska Administrative Code

ACL Alternate cleanup level

ADEC Alaska Department of Environmental Conservation

ATH Ambient temperature headspace

bgs Below ground surface

BTEX Benzene, toluene, ethylbenzene, and xylenes

COC Chemical of concern

cy Cubic yard

DRO Diesel range organic

EAFB Eimendorf Air Force Base

FID Flame ionization detector

GRO Gasoline range organic

HDPE Disposable high-density polyethylene

LNAPL Light nonaqueous-phase liquid

MAP Management Action Plan

MS/MSD Matrix spike/matrix spike duplicate

ou Operable Unit

PAH Polycyclic aromatic hydrocarbon

PID Photoionization detector

POL Petroleum, oil, and lubricants

ppm Parts per million

QA Quality assurance

QC Quality control

SERA State-Eimendorf Environmental Restoration Agreement

TOC Total organic carbon

USACE U.S. Army Corps of Engineers

USAF U.S. Air Force

UsT Underground storage tank
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" EXECUTIVE SUMMARY

ST703 is the former location of an underground storage tank (UST) adjacent to Building 52-651,
the Green Lake Cabin. The 1,000-gallon tank, STMP 476, held diesel fuel for the building’s
heating system. The UST was removed in July 1997. Analytical results of soil samples
collected from the excavation at the time of tank removal showed the site to be impacted by
petroleum, oil, and lubricant (POL) products.

A release investigation was conducted at ST703 under SERA Phase VIl in 1998 following the
standard site investigation approach, with 7 borings drilled {2 compieted as groundwater
monitoring wells).  Analytical results indicated that the site was impacted by petroleum
hydrocarbons in excess of Alaska Department of Environmental Conservation (ADEC) Method
Twao soil cleanup standards.

At ST703, soil has been impacted by petroleum hydrocarbons in the vicinity of the former UST.
Levels of diesel range organics (DRO) up to 11,000 mg/Kg and benzene up to 0.258 mg/Kg
have been measured on site in excess of the ADEC Method Two soil cleanup standards of 250
mg/Kg DRO and 0.02 mg/Kg benzene. No other petroleum hydrocarbon constituents exceeded
cleanup standards. In general, contamination appears {o be limited to the soils above a clay
layer that was first observed at approximately 5 to 6 feet bgs. The extent of petroleum-impacted
soil has not been determined to the south and scutheast sides of the former UST location, as
the presence of the cabin prevented drilling any further to the south of boring 703BH04.

Groundwater samples collected from two wells installed between the former UST location and
the shore of Green Lake have not been impacted by petroleum hydrocarbons. Because §1703
is not located within the Operable Unit (OU) 5 Model Area, any impact to groundwater would
need to be addressed as part of the SERA investigation.

9000-168-005 ES -1 Janwary 1989
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SERA PHASE Vil ST703 RELEASE INVESTIGATION REPORT FINAL DRAFT

1.0 INTRODUCTION

This report presents the findings of the State-Eimendorf Environmental Restoration Agreement
(S8ERA) Phase VIl release investigation at ST703, Building 52-651 Green Lake Cabin, on
Eimendorf Air Force Base (EAFB). )

1.1 SERA

SERA is a cooperative agreement between the U.S. Air Force (USAF) and the State of Alaska
Department of Environmental Conservation (ADEC), signed in October 1992. SERA addresses
EAFB'’s solid waste, underground storage tank (UST), and petroleum, oil and lubricant (POL)
spill program areas, and does not include sites already addressed in EAFB’s Federal Facility
Agreement (sites subject to the Comprehensive Environmental Response, Compensation, and
Liability Act). SERA requires EAFB to perform any necessary assessment, monitoring,
remediation, and closure of solid waste, UST, and POL spill sites identified in SERA, as well as
new sites identified subsequent to the issuance of SERA.

The approach to SERA fieldwork is based on whether or not a site is located within the
Operable Unit (OU) 5 Model Area of EAFB (shown in Figure 1-3). EAFB has provided the
following guidance regarding technical approaches to the implementation of SERA:

+ Presumptive Remedy Approach: For those sites within the modeled area, the
presumptive remedy for soil contamination will be bioventing. EAFB guidance states
that site investigation will include sufficient soil sampling to verify the extent of
contaminated soil, a bioventing treatability study, and groundwater sampling, if
required. Soil boreholes are to be configured to 1) verify the extent of contamination,
and 2} support placement of bioventing equipment (vent well and monitoring arrays).
EAFB further specifies that, at a minimum, four boreholes will be drilled, with a
borehole placed directly over the area of contamination (e.g., former UST footprint)
for installation of a biovent well, and three boreholes placed just outside the
suspected perimeter of the contaminated zone. Additional soil and groundwater
sampling will be conducted as necessary. Sites found to not be treatable by
bioventing or those in which free-phase product is present on the water table will
subsequently be addressed by the standard approach (below). EAFB has also
provided the directive that, unless free product is found on the water table,
groundwater contaminants (dissolved phase) will not be investigated for sites in the
OUS Model Area.

» Standard Site Investigation Approach: For those sites not within the OUS Model!
Area or sites determined to not be treatable by bioventing or those in which free-
phase product is present on the water table, site investigations will be conducted to

9000-168-005 1-1 Jaruary 1998
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fully characterize environmental features of the site and the full extent and nature of
the contamination.

Because ST703 is not in the QU5 Model Area, the standard site investigation approach was
conducted.

1.2  Regional Setting

EAFB is located in Southcentral Alaska, along the head of Cook Inlet and adjacent to the City of
Anchorage (Figure 1-1). EAFB comprises 13,130 acres, bordered to the north and west by Cook
Inlet, to the east by Fort Richardson, and to the south by the City of Anchorage. Land use at
EAFB is varied. Nearly half (6,053 acres) of the Base has heen developed for airfield operations
{runways, taxiways, and maintenance areas) and support operations, including housing and
recreational facilities. The remaining acreage (7,077 acres) is basically undeveloped and includes
1,416 acres of wetlands, lakes, and ponds.

EAFB lies within the Cook Inlet-Susitna Lowlands, which is bordered on the west by the Alaska
Range and on the east by the Kenai, Chugach, and Talkeetna mountain ranges. The Eimendorf
terminal moraine traverses the Base northeast to southwest. The southern boundary of the
Eimendorf Moraine is a ridge line running along the north side of the east-west runway.

Groundwater flow is divided by the Eimendorf Moraine. Groundwater flow north of the moraine is
to the northwest towards Knik Arm of Cook Inlet. Groundwater flow south of the moraine is south
and west toward Ship Creek. ST703 is located on the north side of the Elmendorf Moraine and is
not in the QU5 Model Area. Figure 1-2 shows the location of ST703 on EAFB, and Figure 1-3
shows the regional groundwater flow direction at EAFB.

1.3  Site Background _

Building 52-651 is a log cabin located approximately 40 feet from Green Lake (Figure 1-2). A
1,000-gallon, single-walled UST, STMP476, was removed from the northwest side of Building
52-651 in July 1997. The tank reportedly held heating oif for this building. The excavation was
approximately 15 feet long by 9 feet wide by 6 feet deep. Piping between the tank and building
was also removed at the time of tank removal (USAF 1998a). An ADEC Level B cleanup
standard was determined for this site at the time of the UST removal: 100 mg/Kg gasoline
range organics (GRO), 200 mg/Kg diesel range organics (DRO), 0.5 mg/Kg benzene, and 15
mg/Kg total benzene, toluene, ethylbenzene, and xylenes (BTEX). There is a well {assumed
potable water) located approximately 160 feet north of the cabin and presumably hydraulically
upgradient. Locally, groundwater is presumed to flow towards Green Lake.

During the tank removal, five samples and one duplicate were collected from the excavation,
and one sample was collected from the stockpiled soil. Samples were analyzed for DRO and
BTEX only. DRO concentrations in the excavation were in excess of Level B standards and
ranged from 202 mg/Kg (193 mg/Kg for the duplicate) at a location near the piping run

S000-168-005 1 -2 January 1999
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(approximately 4 feet bgs}, to 9,150 mg/Kg at a depth of 6 feet below ground surface {bgs) near
the bottom center of the tank. Benzene was detected in two samples collected from the
excavation but did not exceed the Level B standard (0.159 mg/Kg in the sample collected from
the west side of the south wall and 0.127 mg/Kg in the sample collected near the fill end). The
DRO concentration detected in the soil stockpile was 6,730 mg/Kg, with a concentration of
benzene detected at 0.0863 mg/Kg. During the tank removal, it was noted that there is an
intermittent clay layer present at approximately 6 feet bgs.

During the UST removal, the depth to groundwater was estimated to be between 16 and 50 feet
bgs for the purpose of completing the ADEC Matrix Score sheet. However, due to the close
proximity of this site to the shore of Green Lake, it is anticipated that groundwater is present at a
shallower depth.

1.4  Report Outline
This report is divided into the following sections:

Section 1.0 provides an infroduction to the report and describes the regional setting and site
background.

Section 2.0 summarizes field methods employed in the release investigation. This section also
discusses methods and standards used in data interpretation.

Section 3.0 describes the 1998 fieldwork and discusses all findings to date for the site.

Section 4.0 provides conclusions of the release investigation, identifies any remaining data
gaps, and provides disposition recommendations for the site.

Section 5.0 presents a list of documents cited in this report.

The Data Assessment Report, which includes a discussion of data quality and chromatogram
interpretations, is provided in Appendix A. Boring logs are provided in Appendix B. Analytical
data are provided in Appendix C. Appendix D contains completed ADEC forms for the UST
investigation. Photographs taken duﬁng fieldwork are provided in Appendix E.
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3.0 RESULTS

3.1 1998 SERA VH Field Program
3.1.1 Soil Boring/Monitoring Well Installation

On June 30, July 1, and July 2, 1998, a series of five soil borings (703BHO1 through 703BH05)
and two monitoring wells (703WL01 and 703WL02) were drilled at Green Lake cabin. Figure 3-1
shows the location of soil borings. The five soil borings were located in the vicinity of the former
tank excavation. The two wells were located in (presumed) hydraulically downgradient locations
on the south side of the cabin. Of the two wells, the one on the east side (703W102) was
shifted west because of an on-site septic system that could not be accurately located in the
field.

The five soil borings located in the excavation were sampled continuously (every 2 feet) to
depths ranging from 6 to 12 feet. A possible confining unit was encountered at approximately 5
feet and was logged as clay and silt . ATH screening results indicated that contaminants were
not migrating through the silt unit. A petroleum odor was noted on samples coliected as deep
as 6 feet in borings 703BHO1, 703BHO02, 703BHO3, and 703BH04. Field observations did not
indicate the presence of significant amounts of petroleum constituents in 703BH05. All borings

. were terminated while still in the silt unit to prevent vertical migration of contaminants in case a

more permeable unit was found to be present below it.

Monitoring well 703W1L.01 was sampled continuously from grade to a depth of 12 feet. A
petroleum odor was noted in the drill cuttings from approximately 8 feet bgs. There had been
no recovery in the sample driven from 6 to 8 feet, and there was no indication of petroleum in
the 8 to 10 foot sample. The boring was terminated at 10 feet and an offset hole was drilled in
order to determine if there was truly petroleum present at approximately 8 feet bgs. The 6 to 8
foot sample was collected in the offset hole and submitted for laboratory analysis. The offset
hole was advanced to 12 feet and completed as the monitoring well; soils were predominantly
silt and sand. The water level was measured at approximately 10.5 feet bgs while drilling; the
well screen was placed from 6 to 16 feet bgs.

Monitoring well 703WLO02 was sampled continuously starting at 4 feet bgs 1o a total depth of 12
feet bgs. The only ATH result above background was the sample collected from 6 to 8 feet,
which had a result of 6 PID units. This sample was also noted as having a slight petroleum
odor. Water was measured while drilling at approximately 13 feet bgs. The well was screened
from 6 to 16 feet bgs.

Soil samples were submitted to the laboratory for DRO, GRO, and BTEX analysis. Select
samples were also submitted for PAH analysis. During the work planning stage, ADEC and
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EAFB agreed that analysis for RRO would not be required at ST703 because the former UST
was known to have held diesel fuel.

3.1.2 Well Development and Sampling

Monitoring well 703WLO1 and 703WL02 were developed over a 2 day period as the wells were
purged dry and the groundwater was slow to recover (less than 80% recovery in 3 hours). The
wells were purged dry three times and considered developed. _

Due to the slow groundwater recovery rate, the on-site wells were purged dry once, allowed to

recover, and then samples were collected for laboratory analysis of DRO, GRO/BTEX, and
PAHSs.

3.2  Discussion of Findings
3.2.1 Soil Findings

Soil sample results indicate that petroleum hydrocarbons have impacted soils at ST703 in
excess of Method One Level B and Method Two chemical-specific cleanup standards. Figure
3-1 shows soil locations and results, and Appendix C contains all sample results.

Foliowing the Method Two soil cleanup standards (outlined in Section 2.8.3), the exposure
pathway with the most stringent values was chosen for comparison with analytical results.
Because, in most cases, the migration to groundwater exposure pathway has the most stringent
cleanup values, sample results are compared to values for this exposure pathway unless
otherwise noted. Table 2-3 shows cleanup standards under the migration to groundwater

exposure pathway for typical petroleum hydrocarbon chemicals of concern (COCs) under the
SERA program.

DRO was found in boreholes 703BHO01, 703BH02, and 703BH04 in excess of the ADEC Method
Two cleanup standard of 250 mg/Kg, at depths ranging from 4.5 to 6 feet bgs. These three
borings are on the east and south sides of the former UST location. The highest concentration
of DRO detected, 11,100 mg/Kg, was measured in 703BH04 at 5 feet bgs. In all three borings,
DRO concentrations decreased with depth; it is likely that the clay and silt layer first observed at
approximately 5 feet bgs is deterring further vertical migration of DRO.

Benzene was also detected in excess of the Method Two cleanup standard, 0.02 mg/Kg, in
borings 703BH02 and 703BHO4. The highest benzene concentration measured was 0.258
mg/Kg in 703BHO04 at 10.5 feet bgs. GRO, ethylbenzene, toluene, and xylene were not detected
above their respective Method Two cleahup standards.
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Two soil borings were installed farther downgradient (7O3WL0O1 and 703WL02), between the
cabin and the shore of Green Lake to determine if petroleum hydrocarbons are present on the
south side of the cabin. Although low levels of DRO were detected in soil samples in these two
borings (9.17 and 10.9 mg/Kg DRQO), DRO levels were well below the ADEC Method Two
cleanup standard. GRO and BTEX compounds were not detected in these samples.

Four soil samples (those containing the highest PID readings) were also analyzed for PAHs;
although low concentrations of some PAHs were detected in the soil samples, the
concenirations detected are below the ADEC Method Two soil cleanup standards. This data
will support the development of an alternate cleanup level (ACL) for DRO in soil.

When comparing benzene results to the ADEC Method Two cleanup standard, it is important to
note that original data quality objectives for this project were based on the ADEC UST Matrix
Score Sheet cleanup standards applicable at the time (18 AAC 78.315). The sensitivity goal for
benzene was specified at 0.050 mg/Kg (USAF 1998b), which met the UST Matrix Score Sheet
Leve! A cleanup standard for benzene of 0.1 mg/Kg. However, the newly promuigated Method
Two soil cleanup standard for benzene of 0.02 mg/Kg is lower than the method reporting limit
specified to the analytical laboratory. When significant levels of DRO and GRO were reported in
project samples, dilutions were necessary to accurately report the detected BTEX compounds.
These dilutions often elevated the detection limit for the BTEX compounds to greater than the
Method Two benzene standard. Therefore, in cases where benzene was reported as not
detected at a MRL greater than 0.02 mg/Kg, the benzene resulis are indeterminate when
determining whether the Method Two benzene standard was exceeded.

Qualitative interpretation of DRO chromatograms show that samples from 703BH0O1 and
703BH02 exhibit the characteristics of a weathered middie distillate product, while samples from
703BHO04 exhibit the characteristics of a middle distillate product. The Data Assessment Report,
in Appendix A, provides further details on the qualitative interpretation.

A silt/clay layer was encountered at approximately 5 to 6 feet below grade on the north side of
the cabin (in the tank excavation) and on the south side of the cabin. The samples collected
from 2 to 6 feet bgs in BHO1 were saturated; no other samples had significant free water
present. Concentrations of petroleum hydrocarbons were lower in samples collected from the
clay layer, indicating that the unit may be acting as a confining unit. Any water that perches
above this unit would presumably migrate towards Green Lake. Figures 3-3 and 3-4 are cross
section diagrams of ST703. Appendix B contains boring logs for ST703.

The lateral extent of soil contamination on the south and southeast sides of the former UST has
not been fully defined. 1t is possible that contamination extends underneath the cabin; however,
the presence of the cabin prevents further sampling immediately south of existing borings. The
soils north and west of the former UST have been adequately characterized, as have the soils
on the south side of the cabin.
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4.0 CONCLUSIONS
4.1 Summary

At ST703, soil has been impacted by petroleum hydrocarbons in the vicinity of the former UST.
Levels of DRO up to 11,000 mg/Kg and benzene up to 0.258 mg/Kg have been measured on
site in excess of the ADEC Method Two soil cleanup standards of 250 mg/Kg DRO and 0.02
mg/Kg benzene. [n general, contamination appears to be limited to the soils above a clay layer
that was first observed at approximately 5 to 6 feet bgs. The extent of petroleum-impacted soil
has not been determined to the south and southeast sides of the former UST location, as the
presence of the cabin prevented drilling any further to the south of boring 7038H04.

Groundwater samples collected from two wells installed between the former UST location and
the shore of Green Lake have not been impacted by petroleum hydrocarbons. Because ST703
is not located within the QU5 Model Area, any impact to groundwater would need to be
addressed as part of the SERA investigation.

4.2 Data Gaps

« It is currently not known whether soil contamination extends under the cabin, south
of the former UST location. Further characterization to the south and southeast is
needed.
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BORING LOG

CLIENT: US Air Force
PROJECT NAME: SERA VI

SITE: ST-703

ENSR JOB NUMBER: 8000-168
LOGGED BY: J. SHAPIRO
DRILLED BY: HUGHES DRILLING
RIG: CME 75, 425" 1D HSA w/ 340# hammer, 3* 00 55

BORING NUMBER: 703BHO!

BORING DEPTH (ft) 12 DATE STARTED: 06/30/98
BORING DIAMETER (in} 8.25 DATE COMPLETED: 08/30/98
GROUND ELEVATION (fi): 1058 NORTHING: 2880064.71
FIELO PARTY. R LAFATA EASTING: 1689i82.07

REVIEWED BY: S. WRENN

> ]l €121 8 o
+ jziel 2 ||l a1 & = pot
Folnly il i alo o
adlelal & |aj@2i > 12| © UESCRIPTION AND REMARKS
g-idjol 2 |13 x1 & =
S8l @ |G| 2528
a3 e in
ss] 21 0 QOC GP-GM] Dark brown topsoil.
3 =i —j Dark brown POORLY GRADED GRAVEL WITH SILT AND SAND (GP-GM), gravels /4" to 2" |
8 :>‘<.D'<: giameter, subangular io subrounded, and silty fine to coarse sand, dry.
o
SS; t |NR P ™ No recovery on first or second attempts. 1
i =
i e - X
o
2" 5
SO
703 |SSIWOH/ 100 P O | DBark brown, lithology similar to above, 1" thick band of dark gray coloration towards
HQA1S0) 2" o‘?'c top, organics throught, skghi petroleum odor, wet.
& 5.0Nt 1 P — ]
2 SN
ss| 4 | 15 ML—] “Gray SANDY SILT (ML) fine sand, in bottom of sampler, - :
g Dark gray SILT {ML), little grave! at /4" diameter, subangular to subrounded, poorly
8 —1 graded, dry. Band of olive gray coloring at approximately 7 ft bgs (2" thick).
SS| 4 | 51 T Dark gray SANDY SILT {ML]), fine sand, little gravel, * diameler, subroended, poorly
7 graded, very stiff, dry.
10 — 4
13
© 703 {851 5 | O 1 Lithology similar to above, moist; two—inch lens of dark gray medium sand at ]
HE1S0 6 approximately il ft bgs, wetl.
10.0Nt 8 ] .
6

Bettem of HSA to 10 £, tast sample interval 10 o 12 i,

HOH = Weight of Hammer.
NR = No Reading.
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BORING LOG BORING NUMBER: 703BH0?2
CLIENT. US Air Force BORING DEPTH {ft): 8 DATE STARTED: 08/30/98
PROJECT NAME: SERA VII "BORING OIAMETER {in) B8.25 DATE COMPLETED: 06/30/98
SITE: 57-703 GROUND ELEVATION (ftk 1055 NORTHING: 286006%5.8712
ENSR JOB NUMBER: 9000-188 FIELD PARTY: ROLAFATA EASTING: 16691761150

LOGGED 8Y: J. SHAPIRG REVIEWED BY: 5. WRENN
DRILLED BY: HUGHES DRILLING
RIG: CME 75, 4.25" ID HSA w/ 340# hammer. 3* 0D 5SS

> alel=18 @
S = = )
rolElE 2 |Flelglo] 3
=0i213] ¢ || 2| T2 © DESCRIPTION AND REMARKS
Welhlinl = =131 x| & o
B oSaim 3 || S e = =
o ol Em | T by
58] 1 Q 9;:‘) ~ Gp Dark brown topsoil,
i = -} Dark brown POORLY GRADED GRAVEL WITH SAND (GP), gravel, 1/4" 1o 2" diameter, "
{ DQC subreunded, poorly graded and fine to coarse sand, dry.
=l N R
N S8 224{ .| 580 °_F{6P-6M] oiive gray POORLY GRADED GRAVEL WITH SILT AND SAND (GP-GM), gravel 1/2” to 2"
e diameter, subrounded, and silty medivm sand, loose, salurated, strong petroleym odor.
- — R
-
. e N N
J&SSC S “?H 1000 T sM | Dpark brown, SILTY SAND {SM), medium to coarse sand, loose, saturated, strong odor,
5 45N | ML_| "\ wood fibers and roots. Grain Size Analysis: 18K Gravel, 42% Sand, 42X Fines
) 3 Dark gray SILT {ML), little fine gravel,
703 |SS{ 2 | O | Lithology simifar to above, some petroleum ador near top 2, none following. Took
H3250 2 sampie from Dotiom ¥, bands of dark brown organic rich silt interbedded throughout, dry
6.0Nt 2 - to moist, .
5

Bottam of HSA o 6 f, last sample interval 6 to B ft bgs.
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BORING LOG

CLIENT: US Air Force
PROJECT NAME: SERA ViI
SITE; 57Y-703

ENSR JOB NUMBER: $000-168

LOGGED BY: 4 SHAFIRC

BORING NUMBER: 703BHO3
BORING DEPTH {ft) & DATE STARTED: G7/0¥/98
BORING 0IAMETER (in}: 8.25 DATE COMPLETED: 07/01/98
GROUND ELEVATION {ft} 1058 NORTHING: 2660067.0600
FIELD PARTY: R.LAFATA EASTING: 1860170.3783

REVIEWED BY: 5. WRENN
DRILLED BY: HUGHES DRILLING
RIG; CME 75, 4.25" ID HSA w/ 340# hammer, 3* 00 S5

> ol el=l 8 o
EolElgl 2 |Flei8|g]| 3
a BISIEl o | Ty O DESCRIPTION AND REMARKS
a-lulol 2 5|81 2&| =
“lEl » |Gl &l S & 3
85 1 g il SM Dark brown-biack topsoil.
g |- 1 Dark brown SILTY SAND WITH GRAVEL (SM), medium sand, and gravel 1/4" {0 2" _
2 b diameter, subanguiar-subrounded, poorly graded, roctlets throughout, dry.
703 |ss| 3 | o6 L.l . \Lithology similar 1o above,moist. - §
Ho3sg | 8 | 5P| Veliowish~orange POORLY GRADED SAND WITH GRAVEL (SP), medium sand, some gravel, |
2 > ML [ \U/4" and 1" diameter, subangular to subrounded, poorly graded, moist.  ~— °
Dark brown SILT {ML), organic rich, wood fibers, moisi.
S8 ; 0 Lithology similar to above.
5 5 —1  Olive gray SANDY SILT (ML), Ettle gravel, 1/4" diameter, subrounded, poorly graded, —|
5 some iron oxide staining from 4.5 te 5, moist.
“Bottom of HSA to 4 ft, last sample interval 4 to 6 ftbgs. B
10— - ]
15— — .
20— — -




Page faf i

BORING LOG

CLIENT: US Air Force

PROJECT NAME: SERA VII

SITE: S7-703
ENSH JOB NUMBER: 8000-168

LOGGED BY: J. SHAPIRO

REVIEWED BY: S, WRENN

ORILLED BY: HUGHES DRILLING

Rit: CME 75, 4.25° IO HSA w/ 340# hammer, 3* 0D S5

BORING NUMBER: 703BH04

DATE STARTED: 07/01/68
BORING DIAMETER {in) B.25 DATE COMPLETED: 07/01/98
GROUND ELEVATION (ft): 1055 NORTHING: 26800584722
FIELD PARTY: R. LAFATA EASTING: 16689174.4889

BORING DEPTH {ft): 14

> : i =1 8 o
. a. Pl
= |ZIE| 2 (FlelSla| 3
& o g 8 % o "-_2 = o o DESCRIPTION AND REMARKS
oTYigl = X181 &%| 8
oo [i3] =3} << % 1)
S8 2 o . 'SP Dark brown topsoil. _
i - -} Otive gray POORLY GRADED SAND WITH GRAVEL {SP), medium sand, some grave!l /4" to _
5 ' 1+ dgiameter, sebrounded, poorly graded, dry to moist.
-
SS) 5} @ [*_*lsP-SM] " vellowish~orange POCRLY GRADED SAND WITH SILT AND GRAVEL (SP-SM), medium to
3 o _Coarse sand, and gravel 1/4" to 2" diameter, subrounded, well graded, little silt, wet.
SS 3 48.7 ML Qtive gray SANDY SILT (ML), fittle gravel, 1" diameter, poorly graded, subrounded,
5 arganics, wet, slight petroleum odor.
osd 5| S |2 _Dark brown SILT (ML), organic rich, strong petroteun odor, moist,
5 5.0M1 3 SM_j Greenish gray SILTY SAND {SM} fine sand, some gravel, /4 to 3/4" diameler, poorly _|]
2 graded, subangular to subrounded, moist.
2 B ]
H700435 ; sS : 305.9 ML | Greenish-gray SANDY SILT (ML), moist.
6.0N1 2 ~{ Dark brewn SILT (ML) organic rich, roots and fibers, moist. ¥
3
SS g 371 Dark gray, lithology similar to 8-8.5" interval, moist. 7
3
4 7 A
8
0 P T T o g P o
H700438C 881 4 |04 SM | Dark gray SILTY SAND WITH GRAVEL (SM). fine sand, some gravel, " to 2" diameter,
105N 5 subrounded, poorly graded.
. 5 — R
v 7
“Bottom of HSA to {0 ft, last sample interval 10 to 12 ft bgs. Water level measured while |
drilling &t 12",
15— - -
20 -l ]
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BORING LOG

CLIENT: US Air Force

PROJECT NAME: SERA VII
SITE: 57703

ENSR JOB NUMBER: 9000-168
LOGGED 8Y: J. SHAPIRO

BORING NUMBER: 703BH05

DATE STARTED: Q7/01/98
BORING DIAMETER (in): 8.25 DATE COMPLETED: 07/01/98
GROUND ELEVATION (ft) 108.0 NORTHING: 2660071.2090
FIELD PARTY: R.LAFATA EASTING. 1669i79.4158

BORING DEPTH (ft) 8

REVIEWED BY: S. WRENN
DRILLED BY: HUGHES DRILLING
RIG: CME 75, 4.25* 1D HSA w/ 340# hammer, 3* 00 SS

20—
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ol 26 a al @ o & DESCRIPTION AND REMARKS
Wl o= = x
H-lhiol Z 12138 | x| & =
i 7T o <! T Lo =< [=3
o [fp] o <L (CC,Q a
S5 2 0 . | SP Dark brown topsoil, dry,
g 2 _J Light brown POORLY GRADED GRAVEL WITH SAND (SP). medium to coarse sand, some |
3 s gravel, 1/4" 1o 1” diameter, subrounded, poorly graded, dry.
‘. . e e e e e e e e e e e e e e e e e -
S8 g 70 ML Dark brown SANDY SILT {ML), organic rich, some gravel, 2 diameter, subrounded,
i peorly graded, chunks of wood in botiom of spoon.
{
85 3 1 No recovery, 7]
T
il — -
T
703 (SS| 6 1062 Dark gray SANDY SILT (ML), some gravel to 3" dameter, subrounded, pooriy graded, 7|
HO5S0 12 cobble jammed in shoe, moist.
6.0Nt 12 —] .
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CLIENT: US Air Force BORING DEPTH (ft): 2 SCREEN LENGTH {ft) 1
PROJECT NAME: SERA VII BORING DIAMETER {ink 8.25 SCREEN TYPE: SLOTTED PVC
SITE: 8T-703 WELL DEPTH {ft). 18 SLOT SIZE {(n} 0.020
ENSRH JO8 NUMBER: 8000-188 WELL DIAMETER {in): 2 FILTER PACK: 10-20 COLORADO SAND
LOGGED BY: J. SHAPIRD REVIEWED BY: S. WRENN GROUND ELEVATION (fth 1014 DAYE STARTED: G7/01/98
GRILLED BY: HUGHES DRILLING TOP OF CASING ELEV {#t)r 101.05 OATE COMPLETED:. (7/01/98
RIG: CME 75, 4.25" 1D HSA w/ 340# hammer, 3* 0D 58 FIELD PARTY: R.LAFATA NORTHING: 2660017.9154
EASTING: 1669165.03894
- w
> ; i £ 11 © b
zAElG] 2 |Flel gl o] =
e BR8] & i@ T g © DESCRIPTION AND REMARKS WELL DIAGRAM
e =15 = =] = T o, Ju’
=] wig = =] © Fa % =
| W lonlg ]|« a b
- -' sP »[ ﬁ/p 72
N .. e ] ] i |
- w
A g
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o A A T M ERERE €L This location offset from original location (TO3WLOI-A). For sample | & :‘: b
R information and reason for offset, refer to TO3WL0I-A, Well o =
- 2 — completed in 703WL01. Sample collection in this location starts at 6 "_ 8.4
.. ft bgs. (Soil class log for top 6 feet is based on 703IWLO1-A). s &
I @ o
- » ‘ A- — E’\E ::: 1
Gl ML ..} —
e e o M i — e — e Y .
703 |SS| 3 | 10 Greenish-gray SANDY CLAY/SILT (ML/CL), some gravel, 1/2° 1
HWLCISO 2
8.0N1 4 N diameter , subrounded, moist. Bands of iron staining present.
4 Lithotogy similar to above, color change to medium gray, rootlets
present, tQ:v ]
ss| 2 | o ] - &
3 Dark gray SANDY SILT W1TH GRAVEL (ML}, some gravel, /4" to t g @
5 .. diameier, subrounded, poorly graded, moist, some wet spotis. o 9
9 8 @
Ol ool 7 | g B o e 3 b=
¥ S| 7| O [ S{6P-GM| "Giive gray PODRLY GRADED GRAVEL WITH SILT AND SAND {GP-GM), | = § |
8 ML 1 gravel to 3" diameter, subangutar, blocky, in silty sand matrix, ioose, & g
8 3t satu;ated I N @
SM , Dark aray, fithology similar o 8-10 ft interval (ML}, moist. S z
] S o 4
‘Nater level measured while driling at 10.8 ft bgs. & A
A | e e e e e e e e = e e e =
4 i1 ) O[we gray SILTY SAND {SM), fine sand, some organics {wood fibers), | & A
B moist. ~
15— = ‘{ =

Boiiom of boring at 18 ft bgs.

20— — -
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CLIENT: US Air Force BORING DEPTH ({fth 12 SCREEN LENGTH {ft}
PROJECT NAME: SERA VII BORING DIAMETER {in): 8.25 SCREEN TYPE,
SITE: 8T-703 WELL DEPTH {fik SLOT SIZE f{in):
ENSR JOB NUMBER: 9000-168 WELL DIAMETER {in): FILTER PACK:
LOGGED BY: J. SHAPIRO REVIEWED BY. 5. WRENN GROUND ELEVATION {ft)k DATE STARTEDR: Q7/01/98
DRILLED BY: HUGHES DRILLING TOP OF CASING ELEY (ft) DATE COMPLETED: Q7/01/98
RIG: CME 75, 4.25* ID HSA w/ 340# hammer, 3" Q0SS FIELD BARTY: R, LAFATA NORTHING:
EASTING:
. - @ %)
> : a i & = <
= |Z1E] 2 |¥|ei 58|35 3
& g o ol % - e 3 DESCRIPTION AND REMARKS WELL DIAGRAM
bt o = =] 3 pr o =
3T} b <l ¥ — = =
x© W@ | T % &
S8 2 * % SP Light brown POORLY GRADED SAND WITH GRAVEL (SP), medium sand,
2 . '. some gravel, predominantly t/4" and " diameter, subrounded, poorty
3 . | graded, dry tomoist. ] §
21 B CL 3" plug of dark brown CLAY {CL)}, little fine gravei, subrounded at
iss] 2 [ J S— —1 boitom. 7
8 | P 6 ]\Lithology simitar to 3" phigabove. ]
8 s7cd ] Light brown POORLY GRADED GRAVEL WITH SAND {GF), gravels i/4"
- to 2" diameter, subrounded, poorly graded, dry.
ss| 310 .0 1 L . .
3 RN ithology similar to above. ] -
1 ML —| Dark brown SILT {ML}, organic rich, roots throughout, bits of coal, §—
3 moist. <
S5 3 T} Norecovery - smal, plug of saturated clay. Driller noliced petroleum i
6 hydrocarbon odor in cutlings at 8'.
8 1 -
12
703 |85 3 a 1 Medium gray SANDY SILT WITH GRAVEL (ML) gravel 1/4" to 3/4" T
WLOISO 4 diametier, subrounded, poorly graded, moist.
S.ONt g * . [SP-SR! Dark gray POORLY GRADED SAND WITH SILT AND GRAVEL (SP-SM), 1
.. ® fine sand, some gravel to 1" diameter, subrosnded, poorly graded, |
10 - ] wet. -

: \Brain Size Analysis: 22% Gravel, 42% Sand, 38% Fines.

Wa2er level measured while drilling at approximately 10° bgs.

" _{ Drifler noticed petroleym oder in cutiings at 8° but there was no .
recovery in 6 to B' split spoon, began offset hole. (See 703WLO1), ’
TO3WLO1-A grouted to grade.
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BORING LOG

CLIENT: US Air Force

PROJECT NAME: SERA VI
SITE: ST-703

ENSR JOB NUMBER: 9000-168
LOGGED BY: J. 5SHAPIRO

REVIEWED BY: 5. WRENN

{ORILLED BY: HUGHES DRILLING

RIG: CME 75, 4.25* 1D HSA w/ 340# hammer, 3° 00 8%

BORING NUMBER: 703WL0?2
SCREEN LENGTH {ft): 10

SCREEN TYPE: SLOTTED PVC

SLOT SIZE (in}: 0.020

FILTER PACK: 10-20 COLORADO SAND
DATE STARTED: 07/02/98

DATE COMPLETED: 07/02/08
NORTHING: 2680015.8930

EASTING: 1669160.6025

BORING DEPTH {ft) 18

BORING DIAMETER {in) B.25
WELL DEPTH (fth It

WELL DIAMETER (in): 2

GROUND ELEVATION ({fi): 102.0
TOP OF CASING ELEV {ft): t0.88
FIELD PARTY: R.LAFATA

clalel el 8] 2
- T x ) & © g1 > @
e = 1 a (&) I
a B9 & |l T i g € DESCRIPTION AND REMARKS WELL DIAGRAM
a-lEiol 2 1Z18 |15 =
gl v |G| @ = = 2
. *ISP-SM
Aﬂr -
. " - ¥
. “
= o
_ . - Q 5
. by o
) % | 5 s
5 § §
- i 0x]
S5 3 ¢4 - 1 Dark brown POORLY GRADED SAND WITH SILT AND GRAVEL (SP-SM), | = x
4 . fine to medium sand, gravel to 1.5" diameter, subrounded, well graded,
5 4 - — ftlle silt, dry to moist, -
5 .
Y - .
703 |SS| t 180 CL/ML|  Dark brown, CLAYISILT {CL/ML), organic rich, tibers, moist, one 4
L0250 2 cobbie, rounded.
7.5M 2 — .
2 Greenish~-gray CLAY (CL} with thin lenses of fine sand, slight
hydrocarbon odor, wet to moist. %
85| 2 ¢ " . -
3 Sreenish~gray SANDY CLAYEY SILT (ML), fine sand, some grave! to o 2
4 _] 15" diameler, subrounded, poorly graded, moist, rootiets/organics 8 9 _!
7 also present. U‘G) &
(>
© o
10 SS| B 4 ] Lithology similar to above, dark gray, moist. 2 o
H 3 £
________________________________________________ 2 S
13 - SP-SM| park gray POORLY GRADED SAND WITH SILT AND GRAVEL (SP-SM), fn ]
7 o fine to mediym sand, and gravel, /4" {o 3" diameter, subangular to g‘ 2
. subrounded,well graded, little silt, wet. o &
________________________________________________ S o -
Botiom of HSA to 16 ft bgs. O b
Y
¥ - Water level measured at 13" bgs after installing well. ; -
15— — ‘l —_
201 - -
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ALASKA Client: Commercial Testing & Engineering Co. PARTICLE-SIZE

L
. -t
T E S T L A B Project: SeraVII, 9000-168 DIST. ASTM D422/C36 e
A Division of DOWL, incorporated . ‘
4040 B Street Anchorage, Alaska 99503 Location: 98.3815-22 W.0. A27975
(907) 562-2000 FAX (907) 563-3953 Client No. 703BH02504.0NI 1.ab No. 2212
Submitted by Client Received: July 23, 1998
Engineering Classification: Silty SAND with Gravel. SM Reported: 7/29/98
Frost Classification: Not Measured SIZE PASSING SPECIFICATION
: s e - s R. %28 g8 2 g +3 In Not Included in Test = ~0%
nafoy BB o3z Yg8zEicy §00 o 3
90% A, 172"
\ ) " 100%
80% ]\_‘ 34" 97%
- “\\ 12" 96%
570% < _ 3/8" 93%
g . No. 4 84%
'2160% Total Wt. of Coarse Fraction = 432.1g
Bb \ No. 8
= A0, 3
ﬁ 50% . \ No. 10 77%
o
e: 40% \g No. 16
g No. 20 1%
g 30% No. 30
B No. 40 65%
20% No. 50
' No. 60 58%
10% No. 80
No. 10 51%
OG/O ‘iLII Al A _hui . m“ A LTI . ZaE 4 & & 2 - 0 0 .
1 0.1 0.01 0.00fb20 A%
100 10 ’ | " "Total Wt. of Fine Fraction = 361.8g
© Alaska Testlab, 1996 Particle Size (mm) 0.02 mm

David L. Andersen, P.E., General Manager




ALASKA Client: Commercial Testing & Engineering Co. PARTICLE-SIZE :
T E S T L A B Project: SeraVII, 9000-168 DIST. ASTM D422/C36 =
A Division of DOWL, Incorporated
4040 B Street Anchorage, Alaska 99503 Location: 98.3815-24 W.0. A27975
(907) 562-2000 FAX (907) 563-3953 Client No. 703WL01S09.0NI L.abNo. 2214
Submitted by Client Received: July 23, 1998
Engineering Classification: Silty SAND with Gravel, SM Reported: 7/29/98
Frost Classification: Not Measured SIZE  PASSING SPECIFICATION |
. et o« - = = g : o, i
. =z - = .8 _ %838 £ £ +3 in Not Included in Test = ~0% |
RhZohE RE g 3F SFTSERE z ;
100% pi> :-\!l -
90% I 1/ "
\ In
BOY% ¥ 34" 100%
I \q 1/2" Q4%
B70% S 3/8" 87%
U !
™, No. 4 78%
280% T Y Total Wt. of Coarse Fraction = 365.7g
?__f 0% No. 8
'55 ° N No. 10 70%
¥ k No. 16
R 40% o.
= 1 No. 20 64%
g 30% No. 30
Rv No. 40 57%
20% No. 50
No. 60 51%
10% No. 80
|J.| No. 100 45%
O% YW ] a m B ol A i la 2 ) an B __& u-- 2 u u_ 8 'y
No. 200 36%
100 10 1 01 0.01 0.00r1
Total Wt. of Fine Fraction = 284.4g
© Alaska Testlab, 1996 Particle Size (mm) 0.02 mm

David L. Andersen, P.E. General Manager




Appendix C

Analytical Data
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Analytical Results from the verified USACE EDF1.2a database are presented.
Analytical results summary table notations are:

+  FIELD_ID = Field Identification Number.

+ LAB _ID = Laboratory ldentification Number.

WS = Water Matrix.

* S0 = Soil Matrix.

= ANALYSIS = EPA or ADEC analysis method.

*  MRBL = Method Reporting Limit.

* Dilfac = Dilution factor for samples.

» Date = Sampie Collection Date.




U = Compound not detected at the method reporting limit (MAL).
Jd = Result reported is considered an estimate value.
Ditfac = Diution factor applied to sample analysis.

V_Rcd = Validation recommendation qualifier by USAED-AK data review coniractor {Attachment £).
DUP = Duplicate sample.

-
ST703
Buiiding 52-651, Green Lake Cabin
SERA VIl 1998 Analytical Resulis Summary
HELD 1D LAB 1D | DATE | MAYRIX ANALYSIS PARAMETER RESULT UNITS | MRL | Dilfac |V Rcd

7038HC1505.0N1 983360001 | 06/30/98 S0 AK102 SWass0 {Diesel Range Organics 285 [MG/KG 4.75¢  0.998
703BHMSOS.0NT 1983360003 [ ne/30/88] SO E160.3 NONE  |Total Solids 84.1] |PERCENY 1
703BHO1SOS.0NT 983360001 | 06/30/98] SO AK1D: | AK101PA |Gasoline Range Organics 1430 IMGKG 114 0.477
703BH01S05.0MN1 983360001 | 06/30/98 3¢ AK10t AK101PR [Benzene 0.0284:U IMG/KG 0.0284 0.477
703BHO1SOS5.0N1 1983360001 | 06/30/88] SO AKIO1  § AKT01PR [Toluene 0.138] IMG/KG o.0284]  oavz]
703BHISOS5.0N1 1983360001 | 06/30/98) SO AK101 | AK101PR [Ethyibenzene 0.0372] |MG/KG 0.0284] 0477 J
7038HO1SOS5.0N1 (983360001 | 06/30/98] S0 AK101 | AK101PR [o-Xytene 0.0477!  [MG/KG 0.0284] 0477 4
703BHOISOS.0N1  |983360001 § U6/30/98] SO AK103 | AKIDIPR [m,p-Xylene (Sum of Isomers) 0123 |MGKG 00284 0477 4
703BHO1SOS.0N (983360001 [ D6/30/98] 80O PAHSIM | SW3550 jAcenaphthene 1900{U |UG/KG 1900 968.561
703BHO1S05.0N1 983360001 | 06/30/98 80 PAHSIM SW3550 jAcenaphihwlene 180011 JUGKG 1900| 568.561
7038HI1S05.0N1 983360001 | 06/30/98 50 PAHSIM SW3550 [Anthracene 2.84| [UGKG 1.9 0968 J
703BH01S05.0N1 9833600071 | 06/30/88 50 PAHSIM SW3550 [Benzo{ajanthracens 378 |UGKG 1.9 0.969 J
703BH01S05.0N1 8833600061 | 06/30/98 SO PAHSIM SW3550 |Benzo{a)pyrens 3744 |UGKG 189 0.969 J
703BH01505.0N1 883360001 | 06/30/98 S0 PAHSIM SW355() iBenzo{bflucranthene 8561 IUGKG 1.9 0.969 J
703BHO1505.0N1 983360001 | 06/30/88/ SO PAHSIY SW3550 iBenzo{g.hjjperylens 323 WUGKG 18 9697 J
703BH01505.0NY 883360001 | 06/30/98 SO PAHSIM SW3a550 [Benzo(k)fuorarthene 19|14 {UGKG 1.8 0969 R
703BH01505.0N1 983360001 | 06/30/98 SQ PAHSIM SW3550 |Chrysene 468 |UGKG 1.9]  0.969 dJ
703BHO1S05.0N1T 983360001 | 06/30/98 SO PAHSIM SW3550 iDibenze(a,hjanthracene 1.8:U JUGKG 1.8 0.968, UR
703BHO1S05.0N1 583360001 | 06/30/98 S0 PAHSIM SWas50 Fluoranthena 7.65 JUGKG 1.9 0.969: J
703BHOI505.0N1 983360001 | 06/30/98 50 PAHSIM SW3550 [Fivorene 1900{U JUG/KG 1900 868 561
7038H01S05.0N1 983360001 | 06/30/58 50 PAHSIM SW3EH0 |Indeno(1,2 3-cd)pyrene 3.890J) IUGIKG 1.8 0968 J
TO3BHO1S0O5.0N1T 983360001 | 06/30/88 SO PAHSIM SW3550 |Naphthalene 1900{U |UGHG 1900; 968.561
703BHO1S05.0MN1 983360001 | 06/30/98 50 PAHSIM SW3550 |Phenanthrene 532 |UGKG 1.9 0.869 J
703BHO1505.0N1 983360001 | 06/30/98 S0 PAHSIM SW3550 jPyrens 1.81U [UGKG 1.8 0.968 LUR
7038HO1SO10.0N1 19833680002 | 06/30/88] SO AK102 SwWass0 |Diesel Range Qrganics 7.75] IMG/KG 423] 0998 B
703BHOISO10.0NT  |983360002 | 06/30/98 S0 £160.3 NONE  [Total Sofds 94.5| [PERCENT 1
703BHO1SO10.0NT  [883360002 | 06/30/98] SO AK101 | AK101PR ]Gasoline Range Organics 1.38iL [MG/KG 1.38]  0.654
703BHG1S010.0N1 1983360002 | 06/30/98 80 AKIG1 AR101PR Benzene 0.63461L |MGKG 0.0346 0.654
7038HM01S010.0N1  19B3360002 | 06/30/98, $0 AKI101 AK101PR [Toluene 0.0346{U IMG/KG 0.0346 0.654
703BHO1SO10.0N1  |983360002 1 06/30/881 SO AK101 ;i AK1D1PR |Ethybenzene 0.0346U IMG/KG 0.0346;  0.654
703BHO1SO10.0N1 983360002 | 06/30/98] SO AK101 | AK101PE jm,p-Xytene (Sum of [somers) 0.146] [MG/KG 0.0345] 0.654
7038HO1S010.0N1 1983360002 [ 06/30/38! SO AKI01 | AK101PR jo-Xylene 0.0708] |MG/KG 0.0348]  0.654
7038H02504.5N1 (983360003 06/30/98] SO AK102 SW3550 |Dieset Range Organics 5680 IMG/KG 94.4| 19.561
703BH02S04.5N1 983360003 | 06/30/98 80 E160.3 NOME |Total Solids 82.90 IPERCENY 1
703BHOZS04.5N1 1983360003 | 08/30/98; S0 AK101 | AK101PR iGasoline Range Organics 92.1] MGG 1.58] 0654 J
703BHO2504.5N1 1983360003 ] 06/30/88] SO AK101 | AK101PR |Benzene 0.6401 |MG/KG 0.0394] 0854] J
70ABHO2504.5N1 983360003 § 06/30/88 SO AK101 AKI01PR | Teluene 0.35] |MG/KG 0.0394 0.654 4
7038H02S04,5N1 (9833600031 06/30/98] SO AK101 | AK101PA |Ethylbenzene 0.804  |MG/KG 0.0394] 0654 ¢
703BHO2504.5N1 983360003 | 06/30/98 SO AK101 AK101PR {m.p-Xylene {Sum of Isomers) 1.08] IMGKG 0.0394 0.654;
7038HOR504,.6N1 383360003 | 06/30/98 50 AK101 AKI01PR |o-Xylene 245 IMGKG 0.0394] 0854 J
7O3B8HO2804.5N1 983360003 | 06/30/95 S0 PAHSIM SW3550 |Acenaphthene 2000[U UGIKG 2000; 979,163
703BHO2504.8N1 983360003 } 06/30/98 S0 PAHSIM SW3550 |Acenaphthyiene 2000iU JUG/KG 2000{ 979.163
7038H02504.5N1 983360003 06/30/98] SO PAHSIM | SW3550 |Anthracene 9.67] |UGIKG 2 0979
7038H02S04.5N1 983360003 | 06/30/98 S0 PAHSIM SW3550 |Benzo{ajanthracene 208 UGG 2 0.979
7038H02504 5N 983360003 | 06/30/98 SO PAHSIM SW3E50 |Benzolalpyrere 11.31d IUGKG 2 0878 J
703BH02504.5N1 983360003 | 06/30/98 SO PAHSIM SW3550 jBenzob)fuoranthene 18.1| UGIKG 2 0.979
703BHOZSO4.5N1 1983360003 { 06/30/98) SO PAHSIM | SW3550 {Benzo(gh,ilperylene 7.8 [UGKG 2 0979
703BH02504.5N1 1983360003 | 06/30/98] SO PAHSIM [ SWas50 [Benzoilucrarthens 4.64 |UGKG 2l 0979
7038H02504.5N1 983360003 | 06/30/98 SO PAHSIM SW3550 |Chrysene 4.9 UGKGE 2 0.579
7038H02504.5N1 983360003 | 06/30/98 S0 PAHSHA SW3550 jDibenzofa hlanthracene ZU UGG 2 0.979
703BHO2S04.5N1 983360003 | 06/30/68 S0 PAHSIM SW3550 [Fluoranthene 37.3] |UG/KG 2f  0.979
TORBHO2S04.5N1 983360003 § 06/30/88 SO PAHSIM SW3550 [Fluprene 2000|U UG/KG 2000] 979.183
7aaBHO2S04.5MN1 983360003 | 06/30/98 S0 PAHSIM SWa3s50 |Indena(1,2,3-cd)pyrens 6.21 |UGKG 2 0979 J
703BHO2504.5N1  {983360003 | 06/30/98] SO PAHSIM | SWa550 [Naphihalene 2160014 |UGKG 2000] 979163, J
703BHO2S04.5N1  |983360003 | 06/30/98] SO PAHSIM | SW3550 [Phenanthrene 580 UGKG 2l 0g7er 4
703BH02304.5N1 SH3360003 | 06/30/98 S0 PAHSIM SW3550 |Pyrene 39.3] UGKG 2 0.979
FOOTNOTES:




SERA VIl 1998 Anaiytical Results Summary
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Building 52-651, Green Lake Cabin

FIELD 1D LAB ID | DATE | MATRHIX ANALYSIS PARAMETER RESULT UNITS MAL | Dilffac |V Red
7038H02804.5 DUP 1983360004 | 06/30/98 S0 AKi02 SW3s50 |Diesel Range Crganics 4730  [MG/KG 95.3] 19.808
FOABHO2804.5 DUP 1983360004 | 06/30/98 50 E160.3 NONE  |Totaf Solids 83.1| |[PERCENT 1
7038H02504.5 DUP 983360004 | 06/30/98 S50 PAHSIM SW3550 |Acenaphthene 1800|1U) {UG/KG 1800 218.832
FRIRHO2E04.5 DUP 1983360004 | 06/30/98 80 PAHSIM S5W3550 |Acenaphthylene 1800jU |UGKKG 1800] 918,932
703BH02504.5 DUP (983360004 | D6/30/98 5C PAHSIM SWass0 |Anthracene 1411 IUGKG 18] 0919 J
7O3BH02504.5 DUP 1983360004 | 06/30/98 S0 PAHSIM SW3s550 |Benzolalanthracens 51 JUGKG 18] 0918 4
703BH02504.5 DUP [983360004 | 06/30/98 50 PAMHSIM SW3550 |Benzolaipyrene 3011 IUGHKG 18] o919 I
703BH02504.5 DUP (983360004 | 06/30/98 S0 PAMHSIM SWas50 |Berzolblfiuoranthens 431 JUGKG 18 0919l ¢
703BH02804.5 DUP 1583360004 | 06/30/98 50 PAHSEM SW3s50 {Benzolg hilperyiens 15.6] JUGKG 18] 0818] 4
703BHO2S04.5 DUP (983380004 | 06/30/98 50 PAHSIM SW3550 |Benzofkifiuorarthene 11.2] JUGKG 1.8 {.818 J
703BH02504.5 DUP 1983360004 | 06/30/98 50 FAHSIM 5W3550 |Chaysene 348 JUG/KG 1.8 o8l 4
703BH02504.5 DUP 1983360004 | 06/30/98 50 PAHSIM SW3s50 |Dibenzof{a hanthracene 15U |UGKG 1.8 0819 WJ
703BH02504.5 DUP [983360004 | 06/30/98 50 PAHSIM SWass0 |Fiuoranthens 738 {UGKG 8 o0gigl J
7038H02504.5 DUP [983360004 | 06/30/88 S0 PAHSIM SWass0 |Fiuorens 180010 [UGIKG 1800] 918.932
7038H02804.5 DUP 983360004 | 06/30/98 S0 PAHSIM SWas50 |indeno(1,2,3-cd)pyrene 15.6|J |UGHKG 1.8 0.919 J
7038H02504.5 DUP 983360004 | 06/30/98 S0 PAHSIM SW3550 |Naphthalene 18500|d |UG/KG 1800; 918.932 J
7038H02504.5 DUP |983360004 | 06/30/98 80 PAHSIM SWasso |Phenanthrene 571 [UGKG 18 ogmer J
7038H02504.5 DUP 1983360004 | 06/30/98 50 PAHSIM SW3IEE0 |Pyrene 81.6] {UGHKG 1.8 ogigl J
703BHOZS06.0N1 983360005 | 06/30/98 SO AK102 SW3550 |Diesel Range Organics 20.5] IMGKG 4.64 .98t
703BHORS06.0MN1 983360005 | 06/30/98 50 E160.3 NONE |Total Solids 84.6] |PERCENT 1
703BHO2S06.0N1  {983360005 | 06/30/98 i8] AK10% AK101PR |Gascline Range Organics 37610 IMG/KG 3.76 1.24
TOABHO2SG6.0N1 1983360005 | 06/30/98 50 AK101 AKI01PR |Benzene 0.094iU IMG/KG 0.094 1.24
703BH02S06.0N1 883360005 | 06/30/98 SO AK10% AKIQTPR [Toluene 0.0941U IMG/KG 0.094 1.24
703BH02506.0N1 1883360005 | 06/30/98 g0 AK101 AK191PR |Ethvlbenzene 0.0941U IMGKG 0.084 1.24
F03BHO2506,0N1 Q83360005 | 068/30/98 5C AK10 AKI01PR |m.p-Yylene (Sum of Isomers) 0.094]L) IMG/KG 0.054 1.24
F03BH02506.0NT 1983360005 | O6/30/98 =18 AK101 AKI01PA |o-Xylene 0.034 U IMG/KG 0.094 1.24
703BHO3S02 6N 983360016 O7/01/08 SO AK102 SW3550 |Diesel Range Organics 37.8 IMGKG 4.18 .97
703BHO3S02.5N1 983360016 ; O7/01/98 SO E£160.3 NONE |Total Solids 92.8] |PERCENT 1
703803502 5N1 1983360016 | 07/01/98 50 AK101 AK101PR iGasoline Range Organics 1. IMGIKG 1.14]  0.52%
703BHOIS02.5N1T  JORIIG0016 | 07/01/98 50 AK101 AK101PR jBernrene 0.0265/U IMG/KG 00285 0529
703BH03502.5N1 GR3IFE0016 | 07/01/98 50 AK1MM AK101PR {Toluene 0.02851 [MG/KG 0.0285 0.528
703BH03502 5N 983360016 | 07/01/93 S0 AKI1H AK101PR (Ethylbenzene 0.028510 |[MGKG 0.0285 0.529
703BHOIS02.5N1 983360016 | 07/01/98 50 AKI1 AK101PR jm,p-Xylene (Sum of isomers} 0.0285/L IMG/KG 0.0285] 0.529
703BH0IS02.5N1 B83360016 { 07/01/98 S0 AK1H AK101PR jo-Xylene 0028514 |MGKG (.0285 0.52%
7OIBHMSOS.0NT 983360024 | 07/01/98 30 AK102 SwW3550 Diesel Range Organics 11100, IMG/KG 4.06 0.92 J
7OABHO4ASO5.0N1 1983380024 | D7/01/98 50 E160.3 NONE  :Totsf Sotids 20,75 |PERCENT 1
703BHO4505.0N1 1983360024 | 07/01/98 30 AKIH AK101PR (Gasofine Flange Organics 2841 |MGIKG 6.2 2814 J
T03BH04505.0N1 983360024 { 07/01/98 50 AK1(H AK101PR |Benzene 018 |[MG/KG {.155 2.814 J
FUARHO4S08.0NT 1983360024 | 07/01/98 50 AK10 AK10IPR {Toluene 0.254  |MGIKG 0.155] 2814 BJ
703BH04505.0N1 1983360024 1 07/01/98 S0 AK101 AK101PR iEthylbenzene 1.8] [ManaG 0.155! 2814; J
7038H04505.0N1 1983360024 | 07/01/88] SO AKI01 | AK101PR Jm,p-Xylene (Sum of isomers) 452 |[MGIKG 0.155] 2814 |
703BH04505 0N 983360024 | 07/01/98 80 AKIH AKIQ1PR Jo-Xylene 0.77] MGG 0.155 2814 J
703BHO4505.0N1 983360024 | 07/01/98 S0 PAHSIM HWa550 {Acenaphthene 1800{U IUGKG 1800| 98C.453
703BHO4505.0N1 1983360024 | 07/01/98 50 PAHSIM SW3550 [Acenaphitwlene 1800|U [UG/KG 1800| 980.453
7O3BHD4AB05.0N1 9833680024 | 07/01/98 50 PAHSIM SWas50 {Anthracene 1800[(U [UG/KG 1800 980.453
7O3BHO4505.0N1 1983360024 | 07/01/98 30 PAHSIM SWass0 iBenzo{ajanthracens 18004 [UGKG 1800 980.453
7OSBHO4S05.0M1 983360024 | 07/01/98 S0 PAHSIM SW3550 jBenzo(a)pyrens 1800{U [UGIKG 1800| 280.453. UR
TOBHO4506.0M1 9873360024 | 07/04/08 S0 PAHSIM SW3550 jBeruolbifiuoranthens 18004 JUG/KG 1B00| 980.453
7O3BHO4S05.0N1 1983360024 | (07/01/98 S0 PAHSIM SW3550 |Benzo{ghi}perylene 1800| U LHYKG 1800| 980.453
703BHO4S05.0N1 (983360024 | U7/01/58 50 PAHSIM SWass0 |Benzolkifiucranthene 1800{ U |LIG/KG 1800 980.453
7038H04505.0MN1 983360024 | D7/31/98 50 PAHSIM SWASS0 [Chrysene 1800|L |UGIKG 1800; 980.453
703BH04S05.0N1 983360024 07!91.‘98[ 50 PAHSIM SWas50 |Dibenzo{ahjanthracene 1B0GIU JUGHKG 18001 980.453
703BHOAS05 0N 983360024 ; 0701798 S0 PAHSIM SW3550 |Fluoranthene 18001LF (UIGKG 1800{ 980.453
703BHO4S05.0N1 983360024 | G7/01/08 S0 PAHSIM 5W3s50 |Fluorens 401G, UGG 1800 980.453
703BHOAS05.0N1 983360024 | G7/01/a8 50 PAHSIM SW3s50 |indenoft,2.3-cd)pyrene 1B00IU IUGKE 1800 980.453
703804505 0N1 983360024 1 O7/01/08 S50 PAHSIM SW3s50 |Naphthalene 63000 IUGKG 1800; 980.455; J
7O3BHO4505.0N1 983360024 : Q7/01/98 S0 PAHSIM SW3550 [Phenanthrene 42200 IUGKG 1800! 8980.453
703BHO4505.0N1 983360024 : 07/01/98 SO PAHSIM SW3550 |Pyrene 1800IU JUG/KG 1800} 980.453
FOOTNOTES:

U = Compound rot detected at the method reporting fimit (MRL).
J = Result reported is considered an estimate value.
Dilfac = Difution factor applied 16 sample anaysis.

V_Red = Validation recommendation qualifier by USAED-AK data review contractor (Attachment D).

DUP = Duplicate sample.




ST 703
Building 52-651, Green Lake Cabin
SERA VIl 1998 Analytical Results Summary

U = Compourd not detected at the method reporting fimit (MRL).
J = Result reported is considered an estimate value.
Diltac = Dilution factor applied o sample anatysis.

V_Red = Validation recommendation qalifier by USAED-AK dala review cordractor {Allachment D}
DUP = Duplicate sample,

FiELD 1D LAB ID | DATE | MATRIX ANALYSIS PARAMETER RESULT UNITS MAL | Diltac |V Red
7038H04505.0 DUP 1983360025 | 07/01/98 S0 AK102 SW3s50 |Diesel Range Organics 10300 |MG/KG 4.12 C.931 Jd
703BHNAS05.0 DUF [983360026 | 0T/01/98 50 £160.3 NONE  [Total Solids 90.4] IPERCENT 1
703BH4S05.0 DUP 983360025 | 07/01/98 50 AKI101 AK101PR |Gasoline Range Organics 294] |MG/KG 9.68 4.374 Jd
703IBH04AS0S.0 DUP 1983360025 | 7/01/98 SO AKI01 AK101PR {Benzeng 0.0718] IMGKG 0.0484 (.875 4
703BH04S05.0 DUP 1983360025 | 07/01/88 80 AK101 AKI01PR [Toluene 1.78] [MGKG 0.0484 0.875 J
70ABHO4505.0 DUP 1983360025 | 07/01/98 50 AN 101 AK101PR |Ethylbenzene 1231 IMGKG 0.0484 0.875 J
7038H04505.0 DUF (983360025 | 07/01/98 S0 AK101 AK101PR |m,p-Xylene {Sum of Isomers) 277 |MGKG 0.0484 0.875 J
7038H04805.0 DUP 1583360025 | 07/01/98 SO AKI AK101PR jo-Xyiene 3.63  |MGKG 0.6484 0.875 J
703BHO4SO6.0N1 1983579014 | 07/01/98 S0 AK102 SW3550 \Diesel Range Organics 330 IMGKG 4511 o80gl J
703BHDASO6.0NY 983578014 | G7/01/98 S0 £160.3 NONE  [Total Solids 87.0] PERCENT 1
7038H04506.0M1 983579014 | 07/01/98 S0 AKIO1 AK131PR iGasoline Range Organics 134] MGKG 2.07 1.035
703BH04S06.00M1 883575014 | 07/01/98 S0 A1 AK101PR Benzeng 0.0518;U |MG/KG 00518 1.035] UR
703BH04506.0N1 983575014 | 07/01/98 50 AKI01 AKI0tPR |Toluene 0.0898 \MG/KG 0.0518 1035] BJ
7038BHD4S06.0NY 983579014 | 07/01/98 50 AKI101 AK101PR |Ethyibenzene 142 IMGKG 0.0518 1.035 J
703BHO4506.0N1 983578014 | 07/01/98 50 AK101 AKI01PR im.p-Xyiene (Sum of Isomers) 189 IMGKG 0.0518 1035 4
703BH04506.0N1 983579014 { 07/01/98 S5Q AK101 AKI01PR jo-Xylene 0408 IMGKG 0.05t8 1.035 f
7038H04SO10.5N1 (983360020 | 07/01/98 50 AK102 5W3550 IDiesel Range Organics 6568 |MG/KG 415] 0859] B
7OSBHO4SO10.5N1  |98336002C | 07/01/98 S0 £160.3 NONE | Total Sclids 92.5] |PERCENT 1
TOIBHO4SO10.5NT 1983360020 : O7/01/98 50 AK 101 AKI0tPR |Gasoling Range Organics 6.15) IMG/KG 1.43 0.662
703BHO45010.5N1 1983360020 { 07/01/98 S0 AK101 AK101PR |Benzene 0.258) MGKG 0.0358]  0.662
7C38HNAS010.5N1 1983360020 | 07/01/98 S0 AKI1 AKI01PR | Toluene 0.674] IMG/KG 0.0358] 0.682
703BHO4SO10.5M1  |983365020 ; O7/04/98 S0 AK101 AK101PR |Ethyibenzene 0211 [MGKG 0.0358 0.662
703BHO4SOT0.5NT 983360020 1 67/01/98 50 AK101 AKI0TPH im p-Xylene [Surm of Isomers) 0726 1MG/KG 0.0358 0.662
703BH045010.5N1  [983360020 07!01/98_ 50 AK101 AK101FPR |o-Xylene 0.2421 IMG/KG 0.0358 0.662
7O3BH05506.0M1 SEISTAG13 | 07/01/98 S0 AK102 SW3550 iDieset Hange Organics 1110 MGG 422 0.9927 BJ
703RHO5506.0Nt 983579013 | 07/01/58 S50 E160.3 NONE  |Total Solids 94.00 |PERCENT 1
703BHOES06.0N1T 9R3579013 | 7/01/98, S0 AKI101 AK101PR |Gascline Range Organics 1.7{U IMGKG 1.7 0.801
703BHOSSOSB.0N1  [983579013 | 07/01/98 sC AK101 AK101PR |Benzene G.0426U IMGKG 0.0426;  0.801
703BHOSS06.0N1  |983579013 | 07/01/98 50 AK10t AK101PR [ Toluene 0.04261U [MG/KG 0.0426]  0.B0%
703BHO5506.0N1 983579013 | O7/01/98 S0 AK10 AK101PR |Ethwibenzene 0.0426:U [MGKG 00426 0.801
7O3BHOSS06.0N1 983579013 | {7/01/98 S0 AKI101 AK101PR lm,p-Xylene {Sum of Isomers) 0.042610 IMG/KG 0.0426 0.801
703BHOSSO6.0N1  [983579013 | 07/61/98 S0 AK101 AKIPH jo-Xyiene 0.0426|U IMG/KG 0.0426]  0.801
7OIWLD1SO6.0N1 1983360014 | 07/01/98 S0 AK102 SWass0 |Diesel Range Organics 9178 |MGKG 437 D487 B
703WLO1S06.0N1T 983360014 | O¥/01/88 50 £160.3 NONE :Total Solids 8i.9{ |PERCENT 1
703IWI.01506.0N1 983360014 | 07/01/98 50 AKI101 AK1D1PR jGasofine Range Organics 2.45|U IMG/KG 2.45 0.39
TOAWIL01506.0M1 883360014 | D7/G1/98 S0 AK101 AK101PR tBenzene 0.0613|U IMG/KG 0.0813 0.39
7OIWLOSOB.0NI 983360014 | 57/01/98 30 AK10t AKI0TPR | Toluene 0.0613| U IMGKG 0.0813 0.39
703WL01SO6.0NT 1983360014 | 07/01/98] SO AK10G1 AK101PR iEthylbenzene 0.0613{U [MG/KG 0.0813 0.38
703WLOISO6,0N1_ 1983380014 | 07/01/98 50 AK101 AKI01PR Im p-Xylene {Sum of Isomers) 0.06131U \MG/KG 0.0613 0.39
TOIWLOTS06.0M 983360014 | G7/01/98 SC AK101 AK101PR jo-Xylene G.06131U IMG/KG 00613 0.38
703WL02507.5N1_ 983360015 | 07/02/98 50 AKi{02 Swasso [Dieset Range Organics 10.918 IMG/KG 4680 08767 B
703WLO250)7.5N1 1983360015 | 07/02/98 S0 £160.3 NONE | Total Solids 83.4; |PERCENT 1
703WLO2S07.5N1  [983360015 ; 07/02/98 jie] AK10t AK101PA |Gasaline Range Organics 2.851U IMGKG 2.85(  1.187
TOIWL0250T 5N 983360015 | 07/02/98 50 AKI0T AK101PH |Benzene 007121 IMG/KG 00712 1,187
TOIWLD2507.5N1 983360015 | 07/02/98 S0 AK101 AX101PH [Toluene 0.0712/U IMG/KG 0.0712 1.187]
703WL02807.5N1  [9833600G15 | 07/02/98 50 AK101 AK101PR |Ethylbenzene 0.0712iU [MGKG 0.0712{ 1.187
703WL02507.6N1  [983360015 1 G7/02/98 S0 AKI01 AK101PR {m,p-Xylene (Sum of isomers) 0.0712{U IMGKG 0.0712 1.187
703WLN2S07.5N1 983360015 | O7/02/08 S0 AX101 AK101PR |o-Xyiene 0.0712|U {IMG/KG 0.0712 1.187
FOOTNOTES:




ST 703
Building 52-651, Green Lake Cabin
SERA Vi 1998 Analytical Resuits Summary

U = Compound not detected at the method reporting limit (MBL).
J = Hesult reported is considered an estimate value.
Ditfac = Bilution factor applied 1o samplé analysis.

V_Hed = Validation secommendation qualifier by USAED-AK data review confractor (Attachiment 0.
DUP = Duplicate sample,

FELD 1D LAB 1D | DATE | MATRIX ANALYSIS PARAMETER RESULT UNITS MRL | Dilfac | ¥ Reg
JO3WLOTWGNT 984328001 | 08/G7/98 WS AK102 SwW351¢ |Diesel Range Organics 0. 10218 IMG/L 0.102 182
TOIWEDTWGN1 984328001 | 08/07/98| WS AK1G1 SWS030A | Gasoline Range Organics 0.04{U [MG/L 0.04 1
7OIWLDIWGN 984326001 | 08/07/98 WS AKI1G1 SW5030A |Benzene 0008 L MG 0001 1
TO3WEOTWGN 984328001 | 68/07/98 WS AK10% SW5Q30A [ Toluene 0.00HU ;MG 0.001 1
TOIWELDIWGNTT $84328001 | 08/07/98 w3 ARK101 SWEH030A Ethyibenzene D.001{U iMG/L 0.0 1
TOSWLOTWGEN1T 984328001 | 068/07/98 WS AKI101 SWS030Am, p-Xylene (Sum of Isomers) 0.001}jU IMG/L. 0.001 1
TOIWLOIWGN 984328001 | 08/07/98 WS AK101 SWED30A lo-Xylene 0.001|U IMGA_ 0.001 1
7OGWLOIWGN1 984328001 | 0B/OT/05 ws PAHSIM SW3510 iAcenaphthena 0.0571U [UGHA. 0.0671 1136
7O3WLOIWGN] 984328001 | 08/07/98 ws PAHSIM | SW3510 |Acenaphthylens 0.057|U JUG/L 0.057| 1.136
FOIWLDTWGNI G84326001 | 08/07/98 WS PAHSIM 1 SW3510 Anthracene 0057 UGL 0057, 11367 UR
7O3WLTWGENT 984328001 | 08/07/98 W5 PAHSIM SW3a510 [Benzota)anthracene 0.057|U U/l 0.057 1138
7O3WILIHWGN1 9943268001 | 08/07/98; WS PAHSIM SW3510 1Benzofa)pyrene G.057|U |UGAL 0.057] 1.136f UR
TOSWLOTWGNT 984328001 | 0B/07/98 WS PAHSIM SW3s10 iBerzoffluoranthene 0.057| U UG/ 0.057 1.136
TOIWLD TWGNTE 984328001 | 08/07/98 w5 PAHSIM SW3510 iBenzofghjjperyiene 0.0571U IUGA 0.057 1.136!
TOZWLOTWGN1 284328001 | 08/07/98 ws PAHSIM 5Wastt (Benzofifluoranthens 0.0571U ILIGH, 0.057 1.136
TOIWLOTWGN1 984328001 | 08/07/98 ws PAHSIM | SW3510 |Chrysene 0.067 1 (UGA, 0.057] 1.136
TOIWLOTWGNI 984328001 | 08/07/88 WS PAHSHA SW3510 [Dibenzo(a,hanthracens 0.0571U JUGHL 0.057 1.136
7OIWLOTWGENT 984328001 | 08/07/88 wa FPAHSIM | 5W3510 [Flyoranthene 0.057[U jUGIL 0057, 1.136
70IWLOIWGENT S84328001 08!@7{98! W5 PAHSIM SW3s10 |Fuorene 205710 1UGH, 0571 1136
TOIWLOIWGNT 984328001 Uﬁf(}ﬂg&l W3 PAHSIM SW3510 iindeno(t 2.3 cdjpyrene 0.0587|U UG/ Q057 1136
TOOWLOTWGN! 984328001 | 0B/07/98 WS PAHSIM SWah10 iNaphthalene 0.203 UG/L 0.057 1.138
TOIWLOIWGNTE 284328001 | 08/07/98 W35 PAHSIM SW3aste iPhenanthrene Q067U UG/ Q0057 1136
7OIWLOTWGNT 984328001 | 08/07/98 W5 PAHSIM | SWas5t0 iPyrens Q057U jUGA. 0.057] 1.136
7O3WLO2WGEN1 9843260072 | GB/7/98 WS AK102 Swas10 |Diesel Range Organics 0. 11U MG 011 1.099
70IWLOZWGN1 984328002 | 08/07/98 ws AK10% SWBE030A |Gasoline Range Organics 0.041U IMGAL 0.04 1
703WLO2ZWGN1 $84328002 | 0B/0T/98 WS AKI0t SWE030A [Benzene 0.001U |MGL 0.001 1
FOIWLOZWGNT $84328002 | 08/07/98 WS AKI SWEQ30A I Toluene 0.00% U |MGAL 0.0 1
7OAWLO2ZWGNT 984328002 | 06/07/98 wS AK101 SWH030A  Ethytherzene 0.001U |MGA £.001t 1
TOAWLOZWGN 934328002 | 08/07/98] ws AK101 | SW5G30AIM p-Xylene (Sunt of lsomers) 2.00HU IMGIL 5.09¢ 1
FOIWA OEWGNT 984328002 ; 68/07/88 W3 AX101 SWEO30A - Xylene Q001U MG/ 0.001 1
TOAWLOZWGNT 984328002 | 08/07/98 ws PAHSIM SW3510 |Acenaphthene 0.0571U UG/ 0.057 1.149
TUIWLOANGNI 584328002 | 0B/07/98 ws PAHSIM 5W3510 |Acenaphthylene 0.057[U {UG/A 0.057 1.149
TOIWLGWGNT1 984328002 | 08/07/98 WS PAHGIM SW3510 |Anthracene 0.057{U JUGAH, 0.057 1.349 UR
703WLOZWGN1 984328002 | 08/07/98 WS PAHSIM SW3510 [Benzo(a)anthracena 0.05714 JUGH. 0.057 1.149
703WLOZWGNT 984328000 | 08/07/98 WS PAHSIM Sw3510 iBenzofa)pyrene 0.057|U 1UG/L 0.057 1.148] UR
703WLOZWENT 984328002 | 08/07/58 W3 PAHSIM | Swastl Benzofb)fuoranthene 0.057 14 |UG/L 0.057F  1.149
7OIWLOZWGN1 984328002 | 08/07/98] WS PAHSIM | SW3510 |Benzolg,hiperyiens 0.0571t [UG/L 0.057  1.149
7O3WLO2WEN1 984328002 | 08/07/98 WS PAHSIM SW3510 [Benzof)fuoranthensg 005U UG 0.057 i.148
FO3WLO2WGN 1 $84328002 | D8/07/98 WS PAHSIM SW3510 [Chrysene 0.0571U 1UGA 0.057 i.148
703WLOZWGN1 984328002 | 08/07/98 ws PAHSIM SwWa510 |Dibenzofa hlanthracene 0.0671U JUGA 0.057 1.148
7OIWLO2WGNT 984328002 | 08/07/98 WS PAHSIM SW3510 |Fluoranthene 0.057|U IUGA 0.057 1.145
703WLOZWGNT 984328002 | 08/07/98! WS PAHSIM SW3510 |Fluorene 0.057 1L UG 0.057 .14
FOIWLOAWGNT 984328002 | 08/07/98 ws PAHSIM S5W3s10 [indeno{l,2 3-cdjpyrens 008710 (UGHKE 0.057 1.149
703WLO2WGN1 984328002 | 08/07/98 WS PAHSIM SW3510 |Maphthalane 0135 UGHR 0.057 1.14%
TOIWLO2WGN 1 984320002 | 08/07/98) WS PAHSIM SW3510 [Phenanthreng G.087]U JUG/L 0.057 1.149
7OIWLO2WGN1 984328007 | 08/07/98 WS PAHSIM SWa3510 {Pyrene 0.0587|U 1UG/L G057] 1149
Trip Blank 584328003 | 08/10/98 ws SWE0218 | SW5030A [Benzene 0.0011U IMGL 0.601 1
Tyip Blank 084328003 | 0B/10/98 WS SWEB021B | SW5030A|Toluene 0.001HU MG 0.001 1
Trip Blark 484328003 | 08/10/98 WS SW80218 | SW5030A |Ethwibenzene 0.001{U IMG/L 0.001 1
Trip Blank 594328003 | 08/10/98 WS SWB021B | SWS030A |m,p-Xyfene (Sum of Isomers) 0.001jU IMG/L 0.001 1
Trip Blank 984328003 | 08/10/98 WS SWB0218 | SW5030A [o-Xyiene 0.001{U IMG/L 0.061 1
7a3RHOSWQEBT 9833600268 | 07/01/98] WS AKI01 | SW5030A|Benzene G.001U IMGA 0.001 1
TOIRHOSWQOEB! 983360026 | 07/01/98] W5 AK101 SW5030A | Ethylbenzens GO0 LU MG 0061 1
7O3BHISWAEDT 983360026 | 07/01/98 ws AK101 SWS5030A | m,p-Xylens {Sum of Isomers} G001 [MGL 0.0 i
703BHOSWQEB1 883360026 | 07/01/88 WS AK101 SW5030A jo-Xylene 0.001 U [MG/L 0.001 i
703BHOSWQEDT 9833600726 | 07/01/98 WS AK101 SW5030A | Toluena Q.O0HU | MGH 0.001 1
FOOTNOTES:




%%%

H,
!

)

UST DECOMMISSIONING AND SITE

BUILDING 52-651

2

STMP 476

ASSESSMENT-

UNITED STATES AIR FORCE

ELMENDORF AIR FORCE BASE, ALASKA

FINAL

FEBRUARY 1998



REPORT DOCUMENTATION PAGE

Form Approved
OMB No. 0704-0188

Public reporting buzden for this cellection of information is estimated to average 1 hour per response, including the time for reviewing instractions, searching existing data sources, gathering and
maittaining the data needed, and completing and reviewing the coltection of information, Send comments regarding this burden estimate or any other aspect of this collection of information,
including suggestions for reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington,
VA 22242-4302, and to the Office of Management and Budget, Paperwork Reduction Project (8704-0188), Washington DC 20503,

1. AGENCY USE ONLY (Leave Blank)

2. REPQORT DATE
February 1998

3. REPORT TYPE AND DATES COVERED
Draft UST Decommissioning and Site Evaluation Report

4, TITLE AND SUBTITLE

UST Decormmissioning and Site Evaluation - STMP 476
Buiiding 52-651, Elmendorf Air Force Base, Alaska, Final

5. FUNDING NUMBERS

F41624-94-D-8070-0012

5. AUTHOR(S)

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES)

ASRC Contracting Company Inc.
g1z E. 15" Ave. Suite 200
Anchorage, AK 99501

8. PERFORMING ORGANIZATION
REPORT NUMBER

8. SPONSORING/MONITORING AGENCY NAME({S) AND ADDRESS(ES)

AFCEE/ERD
3207 North Road
Brooks AFB, Texas 78235-5363

10. SPONSORING/MONITORING
AGENCY REPORT NUMBER

11. SUPPLEMENTARY NOTES

Submitted Per CORELs AQ10, AG11, AOT2, AQ4

12a. DISTRIBUTION/AVAILABILITY STATEMENT

Approved for Public Release
Distribution is Unlimited

12b. DISTRIBUTION COBE

13. ABSTRACT (Maximum 200 words)

Removal and assessment of an unregulated 1,000 gallon single-wall steel tank (STMP 476) at Building 52-651.

14. SUBJECT TERMS

15. NUMBER OF PAGES

16. PRICE CODE

17. SECURITY CLASSIFICATION
OF REPORT
Unclassified

18. SECURITY CLASSIFICATION
OF THIS PAGE
Unclassified

20. LIMITATION OF ABSTRACT
UL

19. SECURITY CLASSIFICATION
OF ABSTRACT
Unclassified

NSN 7540-01-280-5500

Standard Form 293 {Rev. 2-89)

Electronic Reproduction
Prescribed by ANSI Std. 238918
288-102




UST STMP 476
BUILDING 52-651
TABLE OF CONTENTS
Section Page
LISTOF ACRONYMS AND ABBREVIATTON S oo ie ettt sesserassaseseressrnssensneeaseesns ii
L0 N T R O DU TN Lo eeeeee e eetssessem e ssaaeeaesaeesrerseeteseneessnteesaasassene e am s s esssssasssssssssesnnssnsensnnnsns 1
1.1 GENE R AL DI U S S N ittt reeeee s e st tsrresrsesseesmaaaaasraeesranressstssssassssansssaseerernananss 1
1.2 REPOR T CONTENTS AND FORM A T oottt eaae e e s s is st e assasasassssssssesannnnmnnnsnne 2
2.0 FIE LD OPE R A T TN .o cieietiiieee e et ee et isisr e e ve et ee e anaasesroresmts st etmtusaassanessnassennnnanseeenses 6
2 X AN AT N Lot eee e s kbt s e manee s mran s ammn e eee s aeaaaneeaeneasnnen s nnnansnees 6
2 T AN K RE MOV AL i ee e e b b tas s ot ttntrenas s s eemmmet e basasas e aaneaeseesesnnnn s e eensnts 6
2 S T E A S S E S S M N T it eeeseeasree s bttt tstasesasaemanm e eeee seesssssasssassnansenannnnnsnesrmmeneenease 7
3.0 LABORATORY ANALYSIS AND RESUL T ittt eae s rea e sseaenans 10
3.1 ADE C MA T R I S OO RE ettt ettt rree et st st s e st b antn s sesanmanaenevreeassasasees 11
4.0 CONCLUSIONS AND RECOMMENDATION oot tevnsne e s eemarearaseesiasssrassnnnns 13
LIST OF TABLES
TABLE 1 RESULTS OF HEADSPACE ANALYSES USTSTMP 476, ovoeeeeeieeeeee, 8
TABLE 2 RESULTS OF LABORATORY ANALYSESUST STMP 476 10
LIST OF FIGURES
FIGURE 1 PROJECT LOCATION MA P ettt reee e e vttt esasaesaeenensanenmranesaane 4
FIGURE 2 SITE VICINITY MAT oot ee et ees s e st er e tnteerenaraessraeasasaeneernansens 3
FIGURE 3 SAMPLE LOCATTION MA P oo te et ceaessesassesasee ettt sa e assaesseseseseseesereereenens 9
LIST OF APPENDICES

APPENDIX A LABORATORY REPORT WITH ADEC DELIVERABLES
APPENDIX B  CHAIN-OF-CUSTODY DOCUMENTATION

APPENDIX C  FIELD NOTES

APPENDIXD  ADEC MATRIX SCORE SHEET

APPENDIXE  PHOTOGRAPHS



UST STMP 476
BUILDING 52-651

LIST OF ACRONYMS AND ABBREVIATIONS

AAC Alaska Administrative Code

ADEC Alaska Department of Environmental Conservation
AFB Air Force Base

AFID Air Force Identification Number
BTEX benzene, toluene, ethylbenzene, and xylenes
bgs below ground surface

cy cubic yards

DO Delivery Order

DOD Department of Defense

DRO diesel range organics

ft feet

LEL lower explosive limit

mg/kg milligrams per kilogram

mg/l milligrams per liter

ND non-detect

PID photoionization detector

ppm parts per million

QAPP quality assurance program plan
RRO residual range organics

STMP Storage Tank Management Program
TSCA Toxic Substances Control Act

UST underground storage tank
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1.0 INTRODUCTION

1.1 GENERAL DISCUSSION

The United States Air Force performed the removal and assessment of an unregulated
underground storage tank (UST) at Building 52-651, located on Elmendorf Air Force Base
(AFB), Alaska. The sectional description for the UST is the northwest 1/4 of the northwest
1/4 of Section 28 Township 14 North, Range 3 West, Anchorage. The Storage Tank
Management Plan (STMP) number for this tank is 476.

The purposes of this project were to:
e Remove and decommission UST STMP 476
e Perform a site assessment for closure in accordance with Alaska’s Underground
Storage Tank Regulations (18 AAC 78)
s Document removal and decommissioning actions in a site summary and closure

report.

The project location map is provided as Figure 1. The UST was located adjacent to the north
side of Building 52-651 between the building and the access road, as shown on Figure 2. The
tank was reported to contain heating o0il and was connected to the heating system in Building

52-651.

On July 21, 1997, the unregulated UST referenced above was removed. The UST was a 1,000
gallon single-wall steel tank. The age and date of service for the tank are unknown.

UST STMP 476 removal activities included:
¢ [Excavating and removing UST STMP 476

¢ Removing associated piping
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* Screening soil with a photoionization detector (PID)

o Sampling soil for laboratory analysis.

Soil was field-screened and samples were collected and analyzed for the presence of diesel
range organics (DRO), and benzene, toluene, ethylbenzene, and xylenes (BTEX). Sample
collecting, handling, and documenting were performed in accordance with an approved
standard quality assurance program plan (QAPP) on file with Alaska Department

Environmental Conservation (ADEC).

1.2  REPORT CONTENTS AND FORMAT

This report documents the decommissioning procedures performed for UST STMP 476,
located at the Building 52-651 on Elmendorf AFB. |

The report provides:
e Project scope and execution
¢ Field operations description
s Laboratory testing description
¢ Conclusions and recommendations
¢ Site location maps
e Laboratory analyses results
¢ Chain-of-custody documentation
¢ Field notes
» ADEC matrix score sheet, and

e Photographs.

Table 1 summarizes field screening results, and a tabular summary of laboratory analytical
results is provided in Table 2. The laboratory data report is provided in Appendix A, chain-of-

custody documentation is found in Appendix B, and field notes are presented in Appendix C.
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The ADEC Soil Cleanup Matrix Score Sheet is provided in Appendix D, with photographs in
Appendix E.
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2.0 FIELD OPERATION

2.1 EXCAVATION

Prior to excavating UST STMP 476 utility locates were performed by Air Force personnel and

a digging permit was acquired.

Excavation related activities consisted of:
o Excavating the tank using a backhoe

¢ Field screening and stockpiling excavated soils.

Excavated soil was stockpiled on a 10-mil Visqueen® liner placed on the ground away from
the excavation. Stockpiled soil was field screened for possible contamination. Prior to
removal, the atmosphere within the tank was tested using a Scientific Instruments LTX-310
Multigas Monitoring instrument to measure O, and LEL in the UST. The UST did not require

inertion prior to removal.

2.2  TANKREMOVAL

The UST STMP 476 was removed from the excavation using a backhoe. The excavation
measured approximately 15 ft. long by nine ft. wide by six ft. deep. The tank was in good
condition, with slight rust but no obvious holes observed. Associated tank piping was
unecarthed to the foundation of building 52-651. Once to the building, the tank piping was cut,
capped, removed, and grouted. Vent lines were also removed. After removal, UST STMP
476 was transferred to the project storage yard located on the intersection of Elm and Plum
Streets on Elmendorf AFB where it was cleaned with degreaser, scrubbed, and rinsed. The
tank was cut into pieces and delivered to Alaska Metals Recycling for disposal. Delivery of
the tank pieces was documented using Department of Defense (DOD) form 1348-1.
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2.3  SITE ASSESSMENT

The soil removed from the excavation was field screened for the presence of contaminants.
Field screening involved headspace analysis using a Photovac MicroTIP HL 2000 PID with a
10.6 eV lamp, in accordance with Section 4.4 of the approved QAPP. Collection of samples
for headspace analysis were based on potentially contaminated soils. The PID was calibrated

in the field using 1sobutylene at 100 parts per million (ppm).

The soil surrounding the UST consisted of fine grained sand with gravel. Intermittent clay
was encountered at a depth of 6 feet below ground surface (bgs). Field screening indicated
that petroleum hydrocarbon contamination was present at the bottom of the excavation and
along the east wall. The field technician used professional judgment and based sample
locations on these field observations. Approximately 20 cubic yards of soil were excavated in
an attempt to remove contaminated soil to acceptable limits. Table 1 below provides field

screening results.


lhoward
Highlight


UST STMP 476
BUILDING 52-651

TABLE 1
RESULTS OF HEADSPACE ANALYSES

Yol 350
3 North side of tank - east end 205
6.0 Bottom Center 97ELMGLO01SS
6.5 Fill End 97ELMGLO002SS
4 North side of tank - east end 1.5
5.5 East end - bottom of tank 552
4 Piping Run 97TELMGLO03SS
4 Piping Run 97ELMGLO004SS*
4 East wall 3724
5-6 South wall - east end 97
5 East wall 49
5 South wall - west end 457 97ELMGLO0O5SS
6 Bottom of tank - west end 44
6 Bottom of tank - east end 215
6.5 Bottom of tank - east end 16 97ELMGL6SS
A Stockpile 97ELMGLO007SS

* Duplicate of 97ELMGLO0388.
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RESULTS mg/kg / RESULTS mg/kg
BENZENE 0.127 e = “ E%QZENE ?g.g;ss
BTEX 13.56 BTE) lo2i
DRO 9150% %
\@ @ SOIL SAMPLE
1 | 97ELMGLOOBSS
UsT RESULTS mg/kg
R m— — | QENZENE <0.053
8TEX <0.053
DRO 511

SOIL SAMPLE &
97ELMGLOOSSS LIMITS OF =
RESULTS mg/kg  EXCAVATION S oML
BENZENE 0.15% RESULTS mg/kg
BTEX 13.16
DRO 3730 BENZENE <0.047
BTEX <0.047

DRO 202

GRASS %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% -.

usT
LIMITS OF \52{.., 65’]
EXCAVATION
LOG CABIN
HOMESTEAD
CABIN

52-630

B 38 15 0 90 FEET
——— SCalE ]
SAMPLE LOCATION MAP 570 lae—a7|
STMP 476 — BUILDING 52—-651 T
FIGURE 3 FLMENDORF AIR FORCE BASE, ALASKA B |8-6-97F=—
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3.0 LABORATORY ANALYSIS AND RESULT

Soil samples collected during this site assessment were analyzed for DRO, using ADEC
Method AK102 and BTEX using EPA Method 8020. Seven soil samples were collected,
including two soil samples from below the tank bottom, two confirmation samples from the
limits of the excavation, one soil sample and one duplicate sample from the piping trench and

one soil sample from the contaminated soil stockpile. A trip blank was also analyzed. Figure

3 provides the locations of the soil samples.

presented in Table 2.

i 7
R

TABLE 2
RESULTS OF LABORATORY ANALYSES

Analytical results of the soil samples are

NA

= not applicable

10

97ELMGLO01SS | Bottom 6.0 6450 ND 0.176 1.16 8.87 10.21
Center (<0.065)
97ELMGL002SS | Fill End 6.5 9150 0.127 0.422 2.00 11.01 13.60
97TELMGLO003S5S | Piping 4.0 202 ND ND ND ND ND
Run (<0.047) | (<0.047) | (<0.047) | (<0.047) | (<0.047)
97ELMGLO04SS | Piping 4.0 193 ND ND ND ND ND
Run (<0.047) | (<0.047) | (<0.047) | (<0.047) | (<0047
(duplicate)
97ELMGLO005585] South 5.0 3730 0.159 0.421 2.75 9.83 13.16
Wall ,
West
{Confirma
tion)
9TELMGLO068S | Bottom, 6.5 511 ND ND ND ND ND
Fast (<0.053) | (<0.053) | (<0.053) | (<0.053) | (<0.053)
{Confirma
tion)
9TELMGL00788 | Stockpile | NA 6730 0.0863 0.266 1.15 6.37 7.87
Trip Blank NA NA NA ND ND ND ND ND
(<0.0010) | (<0.0010) ] (<0.0010) | (<0.06010) | (<0.0010)
Notes: ND (xx) = not detected above method detection limits shown in parentheses.
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Laboratory analyses indicated that total BTEX compounds were detected in three of the four
soil samples collected from the tank excavation, in one sample collected from the piping run,
and in one sample collected from the stockpile. Total BTEX values for samples from the tank
excavation range from not detected to 13.60 mg/kg. Benzene was detected in soil samples at a
maximum concentration of 0.159 mg/kg. DRO was detected in all soil samples collected from
the tank excavation, with laboratory analytical results ranging from 511 to 9,150 mg/kg. The
soil sample with the highest DRO concentration was collected from the fill end of the tank
excavation. Laboratory analytical results indicate that the sample collected from the piping

run contained no BTEX compounds and 202 mg/kg DRO

Analytical results of the stockpile sample are also shown in Table 2.

The laboratory data received a thorough quality assurance review. All laboratory results met
the established quality control criteria. An ADEC matrix score sheet for petroleam cleanup

levels at the site was determined and is described in the following section.

3.1 ADEC MATRIX SCORE

An ADEC matrix score was completed for UST STMP 476 to determine the required cleanup
levels for petroleum contamination at the site. The matrix cleanup levels are determined
based on depth to groundwater, mean annual precipitation, soil type, potential receptors, and

estimated volume of contaminated soil.

An ADEC matrix score range of 29 to 37 was computed for UST STMP 476 (Appendix D).

The score is based on the following information:

» Depth to subsurface water is estimated to be between 16 and 50 feet bgs

e Mean annual precipitation data prepared by the National Weather Service report the
mean annual precipitation for Anchorage to be 15.1 inches

e Soil type was identified from the excavation as fine grained sand, with gravel from 0-6
ft. bgs. In addition, intermittent clay was encountered at six fi. bgs.

11
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e The closest water well is located approximately 125 feet (ft) from the UST location

e Volume of contaminated soil is estimated to be 20 cubic vards.

Based on an ADEC soil matrix score ranging from 29 to 37, a soil cleanup at Level B is

anticipated for this site.

Under Level B, soil contamination cleanup levels are:
e GRO- 100 mg/ke
¢ DRO-200mg/kg
¢ RRO-2,000 mg/kg
¢ Benzene - 0.5 mg/kg
e Total BTEX - 15 mg/kg.

The concentrations of DRO detected in confirmation sample 97ELMDTO006SS, collected
from the limit of the excavation, and pipeline sample 97ELMDT004S8S, exceeded the Level B

cleanup concentrations.

12
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4.0 CONCLUSIONS AND RECOMMENDATION

On July 21, 1997, UST STMP 476, adjacent to Building 52-651 on Elmendorf AFB, was
decommissioned, removed, and transported to the project storage yard on Elmendorf AFB for
temporary storage in a bermed and lined area. Following cleaning and tank destruction the
UST was delivered to Alaska Metals Recycling. The excavation was backfilled using
excavated soils that were shown to be clean during field screening tests and other clean
borrow material from off-site. The contaminated soil excavated during UST removal
activities was transferred to a fully permitted thermal treatment facility in Anchorage.
Headspace analysis performed in the field using a PID indicated that elevated hydrocarbon
concentrations were likely present in excavation samples and the contaminated soil stockpile.
Laboratory results from the analyses of seven soil samples collected from the excavation and
soil stockpile indicate that BTEX compound are present in the subsurface soils. Based on site
parameters a soil cleanup level of Level B was calculated for the site using the ADEC soil
cleanup matrix. DRO was detected in the soil samples above the allowable concentration of
200 mg/kg. Based on the assessment results, additional assessment and remediation are

required to attain ADEC Level B cleanup goals.

13
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APPENDIX A
LABORATORY REPORT
WITH ADEC DELIVERABLES



®
£§ CT&E Environmental Services Inc.

> lLaboratory DiViSiON Zorsme s s sw s rsITmryImmsssssrsmsyTyITr:

Laboratory Analysis Report

Tuly 29, 1997

Cindy Hale
ACCI

® 012 E. 15th Suite 200
Anchorage, AK 99501

Client Name ACCI
Project ID Elmendorf UST Removal(DO 12) [973977]

Printed Tuly 29, 1997

Enclosed are the analytical results associated with the above project.

As required by the state of Alaska and the USEPA, a formal Quality Assurance/Quality Control Program
is maintained by CT&E. A copy of our Quality Controi Manual that outlines this program is available

ar your request.

Except as specifically noted, all statements and data in this report are in conformance to the
provisicns set forth in our Quality Assurance Program Plan.

If you have any questions regarding this report or if we can be of any other assistance, please call
your CT&E Project Manager at (307) 562-2343.

The following descriptors may be found on your report which will serve to further qualify the data.

U - Indicates the compound was analyzed for but not detected.
o J - Indicates an estimated value that falls below PQL, but is greater than the MDL.
B - Indicates the analyte is found in the blank associated with the sample.
* - The analyte has exceeded allowable limits.
GT - Greater Than
D - Secondary Dilution
LT - Less Than
! - Surrogate out of range

® 200 W. Potter Drive, Anchorage, AK 89518-1605 — Tel: (907) 562-2343 Fax: (807) 561-5301 @
3180 Peger Road, Fairbanks, AK 99709-5471 — Tel: {307) 474-8658 Fax: (307) 474-3685 _

EAVIAONMENTAL FACILITIES IN ALASKA. CALIFORNIA. FLORIDA. ILLINOIS. MARYLAND, MICHIGAN, MISSOURL NEW JERSEY, OHIO, WEST VIRGINIA




ct CT&E Environmental Services Inc.

v Vil AN AT LT LN

CT&E Ref.# 973977001 Client PO#

Client Name ACCI Printed Date/Time  07/29/97 13:17

Project Name/# Elmendorf UST Removal(DO 12) Collected Date/Time (7/21/97 16:28

Client Sample ID STEILMGLO001SS Received Date/Time  07/22/97 13:50

Matrix Seil Technical Director: Stephen C. Ede

Ordered By

PWSID Released Bys—< . _ = o = ©®
Sampie Remarks:

DRO - Panern consistent with weathered middle distllate.

Allowable Prep Analysis

Parameter Resyt ts paL Units Method Limits Date late Init
Total Solids 74.3 #* SM18 25406 A7/28/97 DAV
BTEX 8020

Benzane 0.985 U 0.065 mg/Kg BTEX SW246-802C Q7/23/97 Q7/23/97 GSH
Toluene 0.176 0.065 mg/Kg STEX SW844-80G20 G7/23/97 Q7723797 GSM
Ethvibenzene 1.16 0,065 my/Kg BTEX SW84&-8020 G7/23/97 Q7723797 G5M
P &N -Xylene 4,46 0.065 mg/Ka BTEX SW846-8020 07/23/97 G7/23/97 GSM
o-Xyiene 4,21 0.065 mg/Kg BTEX SWB44-8020 07/23/97 Q7723797 GSM
surrogates

1,4-Difluorobenzene <Surr> 99.4 %4 BTEX SW844-8020 (50-150)  G7/23/97 07/23/97
AK102

Diesel Range Organics 4450 52.9 mg/Kg AK102 DRO O7/726/97 O7/28/97 WAA
Surrogates

Sa Androstane <surfr> 91.9 % AK10G2 DRQ (50-15Q0)  O7/26/97 07/28/97




‘T: CT&E Environmental Services Inc.

Vil AL A AN A WA AR

CT&E Ref # 973977002
Client Name ACCI
Project Name/# Elmendorf UST Removal(DO 12)
CHent Sample ID S7ELMGLO02SS
Matrix Soil
Ordered By
PWSID
o

Client PO#

Printed Date/Time 07/29/97 13:17
Collected Date/Time 07/21/97 16:36
Received Date/Time  07/22/97 13:50
Technical Director: Stephen C. Ede

Released By . . . ?m""a-.ﬁ__

Sampie Remarks:
DRO - Pattern consistent with weathered middle disdilate.

Allowable Prep Anatysis

Parameter Results POL Units Method Limits Date Date init
Total Solids 80.2 % SM18 25406 Q7/28/97 DAV
BTEX 8020

Benzene 0.127 0.060 mg/Kyg BTEX SW844-8020 07/23/97 07/23/97 GsM
Toluene 0.422 0.060 mg/Kg BTEX SWB446-8020 Q7723497 Q7/23/97 GSM
Ethytbenzene 2.G0 0.060 mg/Xg BTEX SWB46-8020 O7/23/97 Q7/23/77 Gs5M
P &M -Xylene 4.95 0.060 ma/Ka BTEX SwW844-8020 Q7723797 07723797 GSM
o-Xylene 6.06 0.060 mg/Kg BTEX Sw846-3020 Q7/23/97 O7/23/97 G3M
Surrogates

1,4-Difluorobenzene <surr> 95.5 % BTEX SW84&-8020 (54-150y  Q7/23/97 Q7/23/97
AK102

Bisgel Range Organics 150 49.1 ma/Kg AK102 ORO 07/268/97 G7/28/97 WAA
Surrogates

S5a Androstane <surr> 71.46 % AKT192 DROQ (50-150) G7/26/597 G7/28/97




£T CT&E Environmental Services Inc.
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CT&E Ref.# 973977003 Client PO#

Client Name ALCI Printed Date/Time 07/29/97 10:45

Project Name/# Elmendorf UST Removal{(DO 12) Collected Date/Time 07/21/97 16:53

Client Sample ID 97ELMGLO03SS Received Date/Time  07/22/97 13:50

Matrix Soil Technical Director: Stephen C. Ede

Ordered By

FWSID Released By =—2 . . 2. 2. @
Sample Remarks:

DRO - Pattern consistent with weathered middle disallate.

Allowable Pren Analysis

Parameter Resuirts paL Units Method Limits Date Date init
Tatal Selids 98.7 % SM18 25406 a7/28/97 DAV
8TEX 8020
Benzens G.047 U 0.047 mg/Kg BTEX SWB46-8020 07/723/97 Q7/23/97 GSH
Toluene 0.047 U 0.047 mg/Xg BTEX SWB456-8020 Q7 /23797 Q7723797 GSM
Ethyihenzene 0,047 U 0.047 ma/Kg - BTEX SW844-3020 07/23/97 OT/23/9T GSM
P &M -Xylene 0.0a7 U 0.047 mg/Kg BTEX SW84&-8020 7723797 07/23/97 GSM
o~Xylene 3.047 U 9.047 my/Kg BTEX SWR46-3020 O7/23/97 Q7/23/97 GSM
Surrogates
1,4-01flucrobenzene <Surr> 96.6 % BTEX SWB46-8020 (50-150)  97/23/97 07/23/57

LY
AK102
Diesel Range Organics 202 3.98 ma/Xg AK102 DRQ 07726797 QT/27/97 WAA
Surrogates
3a Androstane <surr> 4.1 % AK102 DRC (S0-15Gy  Q7/26/97 O7/27/97
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CT&E Environmental Services inc.
< PN TNOTTITETEDD S DN TTENDIIN

CT&E Ref.# 973977004 Client PO#
Client Name ACCI Printed Date/Time i29/97 10:45
Project Name/# Eimendorf UST Removal(DO 12) Collected Date/Time (7/21/97 16:53
Client Sample ID 9TELMGLO04S8S Received Date/Time  07/22/97 13:30
Matrix Soil Technical Director: Stephen C. Ede
Ordered By
‘:?“HSII) Released By =/ J;:E:~ﬂ_:7¢;’ﬂ‘“_h_ﬁ

Sampie Remarks:

DRO - Pattern consistent with weathered middle distilate.

Allowahie Prep Analysis
Parameter Results PaL units Methed Limits Date Date Init
Total Solids 8.4 # SM18 2540G G7/28/97 DAV
BTEX BOZ20
Benzene 0.047 ¢ 0.947 mg/Kg BTEX $W8446-8020 07723797 G7/23/97 GSM
Taluene 0.047 U 0.047 mg/Kg 8TEX SW846-8020 O7/723/97 Q7/23/97 GSM
Ethylbenzens 0.047 U G.067 mg/Kg BTEX SW846-8G20 O7/23/97 Q7/23/97 G3M
P &M -Xylene 0.047 U 0.047 ma/sKyg BTEX s5W846-8020 O7/723/97 Q7723797 G3M
g-Xylene 9.047 U 0.047 mg/Kg BTEX SW846-8020 Q7/23/97 Q7/23/97 GSH
Surrogates
1,4-Difluorobenzene <Surr> 99.2 % BYEX Sw846-8020 (50-15G)  Q7/23/97 Q7/23/97
AK102
®
Diesel Range Grganics 193 4.03 ma/Kg AK102Z DRO O7/26/97 Q7/27/97 HWAA
Surrcgates
Sa Androstane <surr> 104 % AK102 DRO (50-150)  O7/26/97 G7/27/57




‘?: CT&E Environmental Services Ing.
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CT&E Ref.# 973977005 Client PO#

Client Name ACCI Printed Date/Time 07/29/97 13:17

Project Name/# Elmendorf UST Removal{DO I2) Collected Date/Time (7/21/97 17:38

Client Sample ID S7TELMGLO058S Received Date/Time  07/22/97 13:50

Matrix Soil Technical Director: Stephen C. Ede

Ordered By

PWSID ReleasedBys—yt | = 2 -2 ®
Sampie Remarks:

DRO - Panern consistent with weathered muddle distllare.

Aliowabie Prep Anzlysis
Parameter Results PaQL Units Method Limits Bate Date init
Total Solids 84 .8 % SM18 25406 07 /28/97 Day
BTEX 8020
Benzene 0.159 0.0%3 mg/Kg BTEX SWB4&-8020 07723797 07/723/97 GSH
Toluene G.621 3.058 mg/Xg BTEX sw846-8020 07/23/97 Q7/23/97 GSM
Ethylbenzene 2.7% 2.058 mg/Kg BTEX SW846-8020 Q7/23/97 Q7723797 5sM
P &M -Xylene &6.12 0.058 mg/Kg BTEX SWB45-8020 Q7/23/97 O7/23/97 GSM
o-Xylene 3.71 0,058 my/Kg BYEX Sw846-8020 O7/23/97 07/23/97 GSM
Surrogates
1,4-Difluorobenzene <Surr> 102 % BTEX SW846-8020 (50-150)  Q7/23/97 47/23/97

LA

AK102 o
Diesel Range Qrganics 3730 44.1 mg/Ky AK102 ORC QV/26/97 Q7/27/97 WAA
Surrogates
3a Androstans <surr> 93 % AK102 DRO (58-150y  O7/2&/97 Q7/27/97




CT&E Environmental Services Inc.
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CT&E Ref . # 73977006 Client PO#
Client Name ACCI Printed Date/Time {07/29/97 10:45
Project Narne/# Elmendorf UST Removal(DO 12) Collected Date/Time 07/21/97 17:54
Client Sample ID 97ELMGILO06SS Received Date/Time  07/22/97 13:50
Matrix Soil Technical Director: Stephen C. Ede
Ordered By
PWSID Released By ~s—-.: ) = o
Sample Remarks:
DRO - Pattern consistent with weathered middle distillare.

Allowable Prap Anaiysis
Parameter Results Pal Units Method Limits Date Date Init
Total Solids 89.2 % SH18 25405 07/28/97 DAV
BTEX 8020
Henzene 0.053 U 0.053 mg/Kg BTEX SW846-8020 A7/23/97 Q7/23/97 GSM
Totuene 0.053 ¢ 0.933 mg/Kg BTEX SWB4&-3G20 Q7723797 Q7/23/97 GsSM
Ethylbenzene 0.053 U 3.053 mg/Kg BTEX SWB46-8020 G7/23/97 Q7/23/97 GSM
P &M -Xyiene 0.053 U 9.053 mg/Kg BTEX SW844-302C G7/23/97 G7/23/97 GSM
o-Xylene ¢.G53 U 0.853 mg/Xg BTEX 3W84&6-8020 07/23/97 Q7/23/97 GsM
Surrogates
%,4-01fluorobenzene <surr> 83 % BTEX SWB446-B020 (50-150)  07/23/97 O7/23/97
AK102
Diesel Range Organics 511 4.45 ma/Kg AK102 DRC 07/26/97 Q7/28/97 WAA
Surtogates
Sa Androstane <surr> 88.1 % AK102 DRO {850-150)  Q7/26/97 07/28/97




‘T: CT&E Environmaental Services Inc.
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CT&E Ref.# 973977007 Client PO#

Client Name ACCI ' Printed Date/Time  07/29/97 13:18

Project Name/# Elmendorf UST Removal{DO 12) Collected Date/Time 07/21/97 18:05

Client Sample ID 97ELMGLO07SS Received Date/Time  07/22/97 13:30

Matrix Soil Technical Director: Stephen C. Ede

Ordered By

PWSID Released By sy _ = i ©®

Sample Remarks:
DRO - Pattern consistent with weathered middle disnllate,

Allowable Prep Analysis
Parameter Results QL Units Method Limits Date Date nit
Total Sotids 87.9 % SM18 28406 7/28/97 DAY
BTEX 8020
Benzene 0.0863 0.051 mg/Kg BTEX SW845-3020 Q7723797 O7/23/97 GSM
Toluene 0.266 0.051 mg/Kg BTEX SW846-3020 47723797 Q7723797 GSM
Ethylbenzene 1.15 0.051 mg/Xg BTEX SWB44-8020 Q7/23/97 Q7/23/97 GSM
P EM -Xylene 1.17 0.051 mg/Kg BTEX SWB46-8020 07/23/97 GT/23/97 GSH
o-Xylene 5.20 G.051 my/Kg BTEX SW8446-8020 C Q7723797 A7/23 /797 GSM
Surrogates
1,4-Difluorobenzene <Surr> §%.3 % BYEX SWB46-8020 (50-150)  Q7/23/97 07/23/97
AK102

L

Diesel Range Crganics &730 44.5 mas/Kg AK102 DRC 07/26/97 O7/28/97 WAA
Surrogates
5a Androstane <surr> 166 % AK102 DRO (50-150)  G7/26/97 G7/28/97




‘t: CT&E Environmental Services Ine.
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CT&E Ref.# 873977008 Client PO#

Client Name ACCE Printed Date/Time O7/25/97 10:45

Project Name/# Elmendorf UST Removal(DO 12) Collected Date/Time

Client Sample ID Trip Blank Received Date/Time  07/22/97 13:50

Matrix Water (Surface, Eff., Ground) Technical Director: Stephen C. Ede

Ordered By

PWSID Released By =50l a om0
@

Sample Remarks:

Allowabie Prep Analysis

Parameter Results PaL Units Method Limits Date Date Init

BTEX 8020

Benzene 9.9010 U 0.0610 mg/L BTEX SWB46-302C Q7/246/97 Q7724797 GSM

Toluens g.0010 y 0.901¢ mg/L BTEX SW846-8020 Q7/26/97 07/26/97 GSM

Ethyihenzene g.oc1c U 0.001C mg/L BTEX SW346-8020 G7724/97 07/24/97 GSH

P &M -Xylene 0.0810 U ¢.0010 ma/L BTEX SWB44-8020 07726 /97 A7/24797 GSH

c-Aylene 0.0010 U 6.0010 mg/L 8TEX SWB46-8020 07/26/97 U7/24/97 GSM

Surrocgates

1,4-Diflucrobenzene <Surr> 93.% % BTEX SW846-8020 (50-150y  0F/24/97 07/26/97

o




UST STMP 476
BUILDING 52-651

APPENDIX B
CHAIN-OF-CUSTODY DOCUMENTATION
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®
CT&E Environmental Services Inc.
Laboratory Division

POH:

Reports to:

CHAIN OF CUSTODY

Invoice to:

BRE? _BERGLLNE S
Ao T
AR LSS Bl e
LNCLIAAGE. AR PIE O/
Phone:(522) 275~ 7518 Faxi(207) 275 - 25/ 5 QUOTE# _F028

Contact person for questions concerning these samples:

® ®
07 .3977
Laboratory: rage | of |
CT&E Environmental Services Inc.
200 W Potter Dr.

Anchorage, AK 99518-1605
Phone (907) 562-2343  Fax: (907) 561-5301

@{ND/V MUJ// BLizi BELGLLwY  Phone: _ F75-78(8E  Fax 225 - 7515

Special Instructions: _AF /{0 1THRoTE 7™
PN Nmer - N Do AT (ST Ll deovde. (DO 1)
Sampled By: AMC/M/)ﬂ /7/7,??/1/:/ / 4 “’)})
0 Q/\ th /g
Lab # Sample ¥ lsm,:!:n s s QQV ) %}
Sample ampic Containers Matrix Comments
(O |9eemgroosss |75 a2 s [ x | <
i 2796041 GLOO2SS 7/;”/‘?%3 ol Serc | X al
03 Vrcmcroosss 25 2 Sore | ¥ | x
(Mpreemeroodss V2278 o | swc | X | <
&) |ar2etar0055s 725 2 <o | X | X
(hrrEmereoess VP24l o  lswc | X | X
ff:}; FNELHGL 0675 S ?'”'%05 o i) X X
(S 120 Geami e <
|

Sampls Receipt:

Number of Containers

T Relioqaahed By

Relinguishied By:

COC Seals/Intact YINANA

Temperature 3(’9 ?C_

— HecavedBy:

Turmarcund Required

's'i" ,m

=

Data Deliverables Required
fevell fevelll Levef It

Peinied Nums:

Deze:






