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ACRONYMS AND ABBREVIATIONS

AAC Alaska Administrative Code
~ ADEC Alaska Department of Environmental Conservation
AFB Air Force Base
ASR Alaska Soil Recycling
bgs below ground surface
BTEX benzene, toluene, ethylbenzene, and xylenes
DQO data quality objectives
DRO diesel-range organics
EPA U.S. Environmental Protection Agency
GRO - gasoline-range orgarics
mé/kg milligrams per kilogram
mg/L milligrams per liter
PAH polynuclear aromatic hydrocarbons
PID photoibnization detector
POL petroleum, oil, and lubricants
ppm parts per million
QA quality assurance
QC quality control
RRO residual-range organics
SERA State-Elmendorf Environmental Restoration Agreement
TERC Total Environmental Restoration Contract
USAED U.S. Army Engineer District, Alaska
USAF U.S. Air Force
UST 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 ST409/7/9 on Elmendorf Air Force Base
(AFB), Alaska, during the summer of 2002. The work was performed in support of the U.S.
Air Force (USAF) 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 ST409/7/9 was included in the State-Elmendorf Environmental Restoration Agreement
(SERA) program. This cooperative agreement between the USAF and Alaska Department of
Environmental Conservation (ADEC) addressed Elmendorf AFB’s solid waste, underground
storage tank (UST), and POL spill program areas. The SERA required that Elmendorf AFB

perform necessary assessments, monitoring, remediation, and closure of these applicable sites,

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 ST409/7/9 was investigated under SERA
Phase IV in 1996 and 1997, SERA Phase VII in 1998, and SERA Phase IX in 2001. A
summary of these SERA investigation results is provided in Section 1.2, and complete results

are in the SERA Phase IX 8ST409/7/9 Release Investigation Report (USATL 2002b).

The SERA investigation reports and site history were reviewed in spring 2002 to evaluate site
conditions and develop corrective actions for the site if required. Site ST409/7/9 was
recommended for excavation of shallow contamination, monitored natural attenuation of deep
contamination, and groundwater monitoring of groundwater contamination.  Shallow
contamination is defined as contamination between 0 and 15 feet below ground surface (bgs).

Depth to groundwater is approximately 30 feet bgs and contamination was detected in the
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smear zone and in groundwater during the SERA investigations. Additional information on

the evaluation and recommendation can be found in the Corrective Action Plan, SERA IX

Sites, Final (USAF 2002a).

1.2 SITE BACKGROUND

ST409/7/9 is the site of a former 20,000-gallon UST (AFID 805) used to store heating oil for
the former hospital’s backup heating system (Building 4913, former Building 24-805). The
site is located off of Yount Avenue. See Figure 1-1 for site location. The tank was installed in
1950 and 1:emoved in October 1994. Soil sampling conducted during the excavation revealed
diesel-range organics (DRO) at a maximum of 12,000 milligrams per kilogram (mg/kg) at 9

feet bgs on the bottom of the excavation. Site soil is sand and gravel with fines

' (USAF 2002b).

A SERA investigation was conducted in 1996, during which one bioventing well and two soil
gas rnonitoring‘ arrays were installed. Only one soil sample, collected from 409PZOZ at 31
feet bgs, contained a DRO concentration exceeding ADEC 18 AAC 75 Category A cleanup
criteria. The vertical migration pathway was not encountered since contamination was not

detected at 11 feet bgs in 409PZ02. Groundwater was encountered at 34 feet bgs during

drilling activities.

In 1997, three soil borings were advanced. Soil samples from these borings were analyzed for
DRO, gasoline-range organics (GRO), benzene, toluene, ethylbenzene, and xylenes (BTEX),

and polynuclear aromatic hydrocarbons (PAHs) (in select samples).  Soil samples revealed

DRO at a maximum of 2,600 mg/kg at 21 feet bgs at location 409WL02. Contamination was

not detected at 45.5 feet bgs at this location. GRO, BTEX, and PAHs were below their
respective cleanup levels. The method reporting limit for benzene was 0.05 mg/kg and the

method detection limit was 0.01 mg/kg.

Also during this investigation, three groundwater monitoring wells (409WL02 through 409

WIL04) were installed. DRO concentrations in the groundwater ranged from 0.179 milligrams
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per liter (mg/L) to 1.3 mg/L. These results were all below the ADEC 18 AAC 75

groundwater cleanup criterion of 1.5 mg/L. Groundwater was encountered at 26 feet bgs.

In June 1998, during the SERA VII investigation, two monitoring wells were installed and
one soil boring was drilled. Monitoring wells 409WLO05 and 409WL06 were located
hydraulically downgradient of the pre-existing wells on site. Soil boring 409BH01 was
located east of well 409WL04, in order to assess if the piping associated with the former tank
was a source of the contaminﬁtion. This boring’s location may actually be north of the former
piping run because the actual location of the piping run was not known during this

investigation.

Only one soil sample contained a DRO result (1,480 mg/kg) in excess of ADEC soil cleanup
standards. This sample was collected from boring 409WL05 at a depth of 5 feet bgs.
Photoionization detector (PID) réadings and analytical results from this boring indicated that
petroleum hydrocarbons are limited to the shallow soils. The extent of petroleum
hydrocarbon contamination at ST409/7/9 has been shown to be present at depths ranging from
15 feet to 40 feet bgs. It is hikely, due to the shallow nature of contamination in this boring,

that the area of impacted soil in boring 409WL05 is not associated with the former UST at

this site.

~ Two groundwater samples contained DRO results exceeding the cleanup criterion of 1.5
mg/L. In 409WL02, the DRO concentration was 2.55 mg/L, with the duplicate sample
containing a DRO concentration of 3.84 mg/L. In 409WL03, the DRO concentration was
23.5 mg/L.. Although GRO and BTEX constituents were detected in some of the gréundwater
samples, they were all below ADEC groundwater cleanup standards. Summary data from the

SERA investigation is provided in Appendix A for reference.

In 2001, during the SERA IX investigation, seven borings were advanced with two of the
borings completed as monitoring wells (409WL07 and 409WL08). The other five borings
were subsequently abandoned. These borings were located near monitoring well 409WL05 in

order to delineate the extent of contamination found during the SERA VII investigation.
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Soil samplés from these borings were analyzed for DRO, GRO, residual-range organics
(RRO), BTEX, and PAHs (in select samples).  Soil samples revealed DRO at a maximum
concentration of 5,700 mg/kg (duplicate sample had 3,900 mg/kg DRO) at 2 feet bgs in soil
boring 01409BHO03, exceeding the ADEC 18 AAC 75, Method Two DRO cleanup standard of
250 mg/kg. All other constituents were below their respective cleanup levels. The method

reporting limits for benzene ranged from 0.0173 mg/kg to 0.039 mg/kg.

Also during this investigation, all eight wells were sampled including the tWo newfy installed
groundwater wells. Groundwater samples were analyzed for DRO, GRO, RRO, BTEX and
PAHs (in select samples). The maximum DRO concentration in the groundwater samples
was 6.7 mg/L in well 409WL03 and 1.5 mg/L (duplicate sample had 2 mg/L. DRO) in well
409WL02. These results exceeded the DRO cleanup standard of 1.5 mg/L. The remaining
analytes were all below the ADEC groundwater cleanup criteria. Groundwater was

encountered at approximately 25 feet bgs during this investigation.

1.3 REMOVAL SUMMARY

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

screening; confirmation sampling; and site restoration.

A total of 1,046 tons of soil was excavated and transported to Alaska Soil Recycling (ASR) in
Anchorage, Alaska, for thermal treatment. A photoionization detector (PID) was used to
determine the horizontal and vertical extent of the soil contamination. Three confirmation
samples were collected from the excavation surrounding the former 409WLO0S5, and six
confirmation samples were collected from the excavation surrounding the former UST. 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 241
Project Schedule

Removal of overburden 19 September 2002

Field screening and seil excavation and transportation to the

thermal treatment facility 19 and 20 September 2002
Confirmation soil sample collection for iaboratory analysis 20 September and 10 October 2002
Excavation backfiling and site restoration 9, 10, and 11 October 2002

T
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, and a “Base Civil Engineer Work Clearance Request” form

(Utility Clearance) was completed and approved for work at the site.

Soil excavation was initiated at the locations of the fornﬁer UST and the former monitoring
well 409WL0S5, where the highest contamination levels were detected during the previous
SERA investigations. ~Excavation activities continued based on visible staining, PID
screening, and PetroFLAG screening. As soil was removed from the excavation, the tip of the
PID probe was placed 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 2002), 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 tip of the PID was

then placed inside the bags to collect a headspace reading.

An adequate correlation could not always be achieved using the PID, possibly due to the wet
weather. Therefore, the PetroFLLAG was also used to field screen the soil samples. The
PetroFLAG system is a field method for total petroleum hydrocarbon determination in soil.
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The PetroFLAG quantifies all fuels, oils, and greases as total hydrocarbons. Analysis of a soil

sample was performed using extraction, filtration, and analysis.

Soil near the surface with no visible staining and direct PID readings less than 5 parts per
million (ppm) was stockpiled onsite as clean material for use as backfill. Approximately 410
cubic yards were stockpiled for use as backfill. All other material was transported to ASR for
thermal treatment. In the 409WLO0S5 excavation, one field screening sample collected from the
center of the excavation, at approximately 17 feet bgs, had PID reading of 15 ppm and a
PetroFLAG result of 8 ppm. A second field screening sample collected from this excavation
along the south wall, at 13 feet bgs, had a PID reading of 10 ppm and a PetroFLAG result of 9
ppm. In the former UST excavation, the highest PetroFLAG result (9,270 ppm) was
collected from the south wall at approximately 22 feet bgs. The second highest PetroFLAG
result (621 ppm) was collected from the corner of the southwest wall at 22 feet bgs. The
remaining PetroFLAG results from this excavation raﬁged from 11 ppm along the northeast
comner (20 feet bgs) to 70 ppm along the southeast corner (22 feet bgs). Groundwater was
encountered at 25 feet bgs at the time of this removal effort. Soil excavation was limited to

the interface just above the smear zone at approximately 22 feet bgs.

Soil removal resulted in an excavation measuring approximately 23 feet long, 22 feet widé,
and 19 feet deep in the 409WLO05 excavation. The former UST excavation measured
approximately 40 feet long, 35 feet wide, and 22 feet deep. A total of 1,046 tons of soil were
excavated and transported to ASR for thermal treatment. All soil from the 2002 removal
actions was consolidated at ASR. Treatment of all soil was completed in November 2002 and

confirmation of treatment is provided in Appendix B.

2.2 CONFIRMATION SAMPLE COLLECTION

Upon completion of the excavation, three confirmation samples were collected from the floor
of the 409WLO05 excavation. Seven confirmation samples were collected from the floor of the
former UST excavation. ADEC Underground Storage Tanks regulation 18 Alaska
Administrative Code (AAC) 78 (ADEC 2003b) 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
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square feet of excavated pit area and one sample collecied for each additional 250 square feet

of excavated pit area.

The excavated pit area of 409WL05 was approximately 500 square feet. Two samples were
collected from the 409WL05 excavation on 20 September 2002. Upon further review, it was
determined that an additional sample was required to meet the 18 AAC 78.090 requirement.
The third sample was collected on 10 October 2002 when the excavator was mobilized to the
site to backfill. The excavator bucket was used to expose freshly uncovered soil immediately
before sample collection. The excavated pit arca of the former UST was approximately 1,400

square feet. Sample locations are identified on Figure 2-1.

The samples were analyzed for the compounds and associated analytical methods listed in
Table 2-2. Samples were not analyzed for GRO since GRO was not detected above ADEC 18
AAC 75, Method One, Category A cleanup criteria during previous SERA investigations.
BTEX and PAH sample frequencies were reduced since the compounds were not detected
above 18 AAC 75 cleanup criteria during previous SERA investigations. The samples
collected from the arcas with the highest field screening readings during this removal effort
were analyzed for BTEX and PAHs as indicated in Section 3.0. Sample EL-A900105 was
analyzed for DRO and PAHs, but was not analyzed for BTEX because the sidewall sloughed

before the sample could be collected. Analytica] results are presented in Section 3.0.

Sample analyses were selected based on the UST Procedures Manual (ADEC 2002), Table 2
for diesel, SERA investigation analytical results, and ADEC regulations.

2.3 EXCAVATION BACKFILLING AND SITE RESTORATION

After receipt of sample results, the excavation was backfilled. Backfill material was
transported from a fill source location on Elmendorf AFB. The material was placed in 12-
inch lifts and compacted with the excavator bucket and by passing equipment over the area.

The area was regraded to match existing contours.
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Table 2-2
Confirmation Sample Analytical Methods

DRO AK102 100% of samples
PAHs SW8270C SIM 1 sample only
BTEX SW8260B 2 samples only
| Notes:

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

PAHs = polynuclear aromatic hydrocarbons

SIM = selective ion monitoring

% = percent

2.4 HYDRAULIC FLUID SPILL

On'15 October 2002, a hydraulic line broke on the loader at site ST409 during removal of
barricades and fencing. Less than 2 quarts of hydraulic fluid, only what was in the line,
spilled onto the ground. This occurred in the grassy area north of Building 4911, located on
Yount Avenue, to the south of the site. The hydraulic fluid was cleaned up with absorbent
pads and the top layer of soil was removed with shovels and placed in two 55-gallon drums.

Visual observation and a PID were used to confirm that all impacted soil was removed.

The impacted soil was transported to Alaska Soil Recycling for thermal treatment. Treatment

confirmation is included in Appendix B.
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3.0 ANALYTICAL RESULTS

The analytical results for the confirmation samples and trip blank are preéented in Table 3-1.
Confirmation results also are shown in Figure 2-1. The maximum DRO concentration
detected in seven samples was 3,970 mg/kg along the south wall at 22 feet bgs in the former
UST excavation. The second highest DRO concentration (2,780 mg/kg) was collected in the
center of this same excavation at 25 feet bgs. The third and final DRO concentration (297
mg/kg) that exceeded regulatory criteria (250 mg/kg DRO) was collected along the southwest
corner at 22 feet bgs. Analytical results were compared to ADEC 18 AAC 75 (ADEC 2003a)
Method Two regulatory criteria (18 AAC 75.341, Method Two, Tables B-1 and B-2, Under
40 Inch Zone, most stringent criteria). The sample results for BTEX and PAHs were below
regulatory criteria. DRO results for four out of seven samples were below 18 AAC 75
Method Two cleanup criteria. No other contaminants exceeded thle regulatory cleanup
criteria. None of the contaminants exceeded regulatory criteria in the excavation around

409WL05. The data quality assessment and analytical data are included in Appendix C.
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Table 3-1
Canfirmation Sample Analytical Results
Site ST409/7/9

Former UST Excavation]Farmer UST ExcavatiofFormer UST Excavaton]Farmer UST Excavation]Fommer UST Excavaton]Farmer UST ExcavaliordFormer UST Excavation]
Location]  Northwest Comer Northeast Comer Scuth Wall Sauth Wall Southwest Corner Southeast Comer North of Center 6" Frip Blank
Sample ID EL-A900103 EL-A900104 EL-A300105 EL-AS00106 EL-A900107 EL-A900108 EL-A900109 EL-AS00110
Depth BGS 20 feet 22 feet 22 fest 15 feat 22 feet 22 feet 25 feet NA
Cleanup
Analyte Method  Units _ Critaria’
Diesel Ranga Organics AK102 mg/kg 250 161 [10.43] 4.65 [219]} 2.1% [10.6] 276 [213) - -
Henzene SWB2608  mgkg  0.02 - - - . - - - ND {0.815] - - ND [0.017] ND {0.018)
Ethylbenzene SWB260B  mg/kg 55 - - - . - - - ND [0.015} - - ND [0.017) ND F0.018]
Toluene SWB260B  mg/kg 54 B - - . - - - ND [0.03] - - 9.015 [0.034] F ND £0.035]
Tolal Xylenes SWE2608  mg/kg 78 - - - - - - B - ND [0.03] - - ND [0.034] ND 0.035]
Acenaphtheng SWB270CSIM  pgg 210000 - - - ND [53.8] - - - - - - R -
Acenaphthylene SWB270C8IM pghkg 210000 | - - - - ND [53.8} - - - - - - - . .
Anthracene SWBZ70CSIM pg/kg 4300000 - - - - 551 [5.38) - - - - - - -
Benza(a)anthracene SWBZ70CSIM  ugikg 6020 - - - ND [5.38} - - - - - - - - . -
Benzo(a)pyrene SWB270CSIM  pg/kg 1000 - - - - ND [5.38} - - - - - - - - - .
Benzo(b}fluzoranthene SWB270CSIM  pg/kg 11000 - - . - ND [5.38] - - - . - - - - -
Benzo(g.h})perylene SWB270CSIM pg/kg 1500000 - - - - ND [5.38) - - - - - - . R - i
Benzo(k)fluoranthene SWE270CSIM ugkg 110000 - - - - ND [3.38] - - - E - - . R . i
Chrysene SWE270CS5IM pgkg 620000 - - - - ND [5.38] - - - - - . - R . .
Dibenzo(a,hjanthracene  SWB8270CSIM  pg/kg 1000 - - - - ND [5.38] - - - - - - - - -
Fluoranthene SWBZ70CSIM pg/kg 2100000 - - - - NI [5.38] - - - - - . - . . -
Fluorene SWazZ70CSIM pgkg 270000 - - - - 437 [53.8)J - - - - - - - . . -
ndeno{1,2,3-cdipyrene  SWB2Z70CSIM pghkg 14000 - - - - ND [5.38) - - - - - - - - -
Naphthalene SWB270CSIM  pokg 43000 - - - ND [53.8) - - - - - - - - . -
Phenanthrene SWa270CSIM pghkg 4300000 - - - 101 [5.38] - B - - - - - - . -
Pyrene SWEz70CSIM_ ppkg 1500000 - - - 186 {5.38]] - - - . - - - - -
Notes:
VADEC regulatory criteria based an 18 AAC 75 Methed Two (¥8 AAC 75.341, Method Two, Tables Bt and B2, Under 48-inch Zone, Most Stringent Criteria).
Highlighted values exceed 18 AAC 75 Method Two Cleanup Criteria
[ | =laboratory reporting limit
- = Not Analyzed
bgs = below ground surface
J = Resuit is below laboratory reparting limit.
my/kg = milligrams per kilogram
ugfkg = micrograms per kilogram
ND = Analyte not detected
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Table 3-1
Confirmation Sample Analytical Results
Site ST409/7/9
(continued)
208WLO5 Excavation 409WL05 Excavation 40BWLO5 Excavation 409WL05 Excavation
Location Center South Wall North Wail North Wall (duplicate)

Sample ID EL-ASC0101 EL-A800102 EL-A900901 EL-ABO0902

Depth BGS 20 feet 20 feat 20 feet 20 feet

Cleanup
Analyte Method  Units  Criteria’
Diesel Range Organics AK102 morky 250 4,87 [10.5]1] 4,08 [10.5]7 318 {I0.5] UBRL 3.51 [50.5] UBRL.
Benzene SW8250B  mgikg 0.02 - - - - - - - -
[Ethylbenzene SWB2608  mgrikg 5.5 - - - - - - . .
Toluene SWB260B  mgrkg 54 - - - - . - - -
Total Xylenes SW8260B  mg'kg 78 - - - - - - - -
Acenaphthene SWB8270CSIM pgikg 210000 - - - - - - - -
Acenaphthylene SWB270CSIM pa/kg 210000 - - - - - R - _
Anthracene SW82Z70CSIM pglkg 4300000 - . - - . - . -
Benzo(a)anthracene SWEBZ70CSIM  patkg 8000 - - - . - - - i
Benzo(a)pyrene SWB270CSIM  pglkg 1000 - - . - - - - .
Benzo(b)flusranthene SWB270CSIM pgikg 11000 - - - - - - - -
Benzo(g,h,i}perylens SWB270CSIM  pglkg 1500000 - - - B - - - -
Benzo(k)fluoranthene SWe270CSIM pg/kg 110000 - - - - . - . -
Chrysene SWB270CSIM pgikg 620000 - B - - - - - -
Dibenzo(a,hjanthracene SWE8270CSIM  ugikg 1000 - - - - - - - .
Ftuoranthene SWE270CSIM pgikg 2100000 - - - - - . - -
Fluorene SW8270CSIM poikg 270000 - . - - - . - -
Indeno(1,2,3-cd)pyrene  SW8270CSIM pg/kg 41000 - - - - - . - -
Naphthalene SWa8270CS8IM pg/ka 43000 - - - - - - - -
Phananthrene SW8270C8IM pgikg 4300000 - - - - - - B -
Pyrene SWaz270CSIM pg/kg 1500000 - - - - - - - -
Notes:

' ADEC regulatory criteria based on 18 AAC 75 Method Two {18 AAC 75,341, Method Twe, Tables B1 and B2, Under 40-inch Zone, Most Stringent Criteria).

[ 1 =labaratory reporting limit

- = Not Analyzed

bgs = below ground surface
J = Result is below laboratory reporting limit.
mgfkg = milligrams per kifogram

ug/kg = micrograms per kilogram

ND = Analyle not detected

UBRL = Analyte was detected, but the result should be considered nondetect at the reporting limit or reporied vatue (whichever is greater) due to potential laberatory contamination
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4.0 CONCLUSIONS

The objective of the removal action at Site ST409/7/9 was to reduce risk by excavating soil
with contaminant concentrations above regulatory cn'terié, as outlined in 18 AAC 75.
Contaminated soil was excavated to the smear zone and removed to the maximum extent
possible. The samples with DRO concentrations exceeding 18 AAC 75 (ADEC 2003a)

Method Two cleanup criteria were collected from the smear zone.

Groundwater contamination was detected at this site during the SERA IX sampling event in
2001, Groundwater samples were analyzed for DRO, GRO, RRO, BTEX, and PAHSs (in
select samples). The maximum DRO concentration in the groundwater samples was 6.7 mg/L
in well 409WL03 and 1.5 mg/L (duplicate sample had 2 mg/L DRO) in well 409WLO02.
These results exceed the DRO cleanup standard of 1.5 mg/L. The remaining analytes were all
below ADEC groundwater cleanup criteria. These wells were both located within the limits
of the 2002 excavation. Contamination was not detected above cleanup criteria in

downgradient wells 409WL06, 409WL07, and 409WL08 (USAF 2002b).
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EXECUTIVE SUMMARY

The accompanying report presents findings of the State-Elmendorf Environmental Restoration
Agreement (SERA) Phase [X Release Investigation (RI) at ST409/7/9 on Elmendorf Air Force
Base (EAFB). ST409/7/9 is the location of a former underground storage tank (UST) adjacent
to Building 4913 (formerly Building 24-805), which is just south of the former EAFB hospital.

The 20,000-gallon UST, Air Force Identification Number (AFID) 8035, held heating oil for the
former hospital's backup heating system. After failing a tank tightness test in 1994, the UST
and associated piping were removed under the EAFB UST management plan. Analytical
resuits from soil sarﬁpies collected from the UST excavation indicated the presence of
contamination from petroleum, oil, and lubricants (POL) products.

Rls conducted at ST409 under SERA Phases IV and VII indicated the need for further
investigation of both groundwater and soil because of the following findings:

e Groundwater at the former UST location had been contaminated with dissolved-
phase POLs. Because ST409/7/9 is not within the Operable Unit 5 (OUS) Model
Area, dissolved-phase contaminants must be addressed under SERA.

e Contaminated soil encountered during the installation of monitoring well 409WL05
during SERA VIl exceeded Alaska Department of Environmental Conservation
(ADEC) cleanup standards. This contaminated soil was believed to be unrelated to
the UST release because of the relatively shallow depth of the contaminated soil and
the distance from the former UST location.

The goal of the 2001 field program at 8T409/7/9 has been to gather additional data that would
address data gaps identified by ADEC, and EAFB and allow for evaluation of the potentiai for
site closure. There were two major objectives of the SERA Phase IX investigation at this site:

« To monitor the leading edge of POLs contamination in groundwater, EAFB installed
two additional wells downgradient from the UST release to act as sentinel wells.
Sitewide sampling and analysis of groundwater was conducted.

e To further delineate contaminated soil near monitoring well 408WLO05, five borings
were advanced around the well. Soil samples were collected for field screening and
off-site analysis.

Major findings of the SERA Phase IX investigation included the following:

e Groundwater monitoring indicated that POLs in the form of diesel range organics
(DRQ) were present at a concentration range of 1.5 to 6.7 milligrams/Liter (mg/L} at
the UST release location. These concentrations exceed ADEC cleanup levels.

ES-1
9000-268-400 January 2002
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e DRO was detected approximately 75 feet downgradient of the UST release in one of
the new sentinel wells (409WL08), but at a concentration below ADEC clieanup

levels.

« Of the five borings advanced around well 409WL05, only at boring 01409BHO03 were
POLs detected, and these occurred at a depth range of 2 to 5 feet below ground
surface {bgs). DRO concentrations detected at 01409BHO03 ranged from 3,900 to
5,700 milligrams per kilogram {mg/kg), exceeding ADEC cleanup levels by a factor of
10. Total xylenes were also detected at this boring, but at concentrations well below

ADEC cleanup levels.

Because the contaminant sources appear to have been fully identified, establishment of a
passive remediation approach is warranted to minimize further impact to groundwater.
Additionally, contaminated soil in the vicinity of monitoring well 409WL05 shouid be excavated

and remediated.
It

ES-2
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3.0 RESULTS

3.1 2001 SERA Phase IX Field Program
3.1.1 Soil Boring/Monitoring Well Installation

Monitoring well installation was performed in accordance with USACE guidelines (USACE
1998). Two monitoring wells (408WL07 and 409WL08) were instalied on July 3, 2001. At the
time of installation, these wells were designated 01409WL01 and 01409WLO02, respectively.
These wells were later renamed on August 2, 2001, to 409WL07 and 409WL08, respectively, to
prevent confusion with existing wells 409WL01 and 409WL02, which were installed during
previous phases of SERA. Five soil borings (014098BH01, 01409BH02, 01409BHO3,
01409BH04, and 01409BH05) were installed on July 6, 2001. Soil samples were collected at a
minirhum of every 5 feet for lithologic logging and HHS screening. Select samples were also
submitted for laboratory analyses of DRO/RRO, GRO/BTEX, PAHSs, and TOC. Additionally,
samples were submitted for physical characteristic analysis for use in assessing the site's
potential for MNA. Figure 3-1 is a site layout map showing the location of the soil borings and
monitoring wells. Soils encountered throughout the site were generally sands and gravels.

One round of water level measurements was conducted at existing monitoring wells prior to the
commencement of drilling to assist in placement of downgradient wells. Monitoring well
409WL07 was installed downgradient and 409WL08 was installed downgradient and slightly
cross-gradient of 409WL03 and 409WL04 to better define the groundwater contaminant plume.
No fuel odor was observed in either soil borings, and the highest HHS reading was 1.1 ppm.
Groundwater was encountered at approximately 25 feet in both wells.

Five soil borings (01409BHO1, 01409BH02, 01409BHO03, 01409BHO4, and 01409BHOS5) were
installed around 409WLO05 to delineate the lateral extent of surface soil contamination observed
in soil samples collected from this location. No fuel odor was observed in soil samples collected
from soil borings 01409BH01, 01409BH02, 01409BH04, and 01409BHO5. HHS readings from
these four borings ranged from zero to 2.6 ppm. At boring location 01409BHO03, an elevated
HHS reading (92.4 ppm) and a strong fuel odor were observed at a depth of 2 feet bgs. The
presence of petroleum hydrocarbons at 01409BH03 decreased to a slight fuel odor and a HHS
reading of 20.0 ppm at 11 feet bgs. Boring 01409BH03 was terminated at 11 feet bgs because
of its proximity to 01409WL05, and because the vertical extent of contamination had been
characterized previously in samples from G1409WL05.

9000-268-400 January 2002
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3.1.2 Well Development and Sampling

Monitoring wells 409WL07 and 409WL08 were developed on July 24, 2001. All eight wells were
sampled between August 1 and August 3, 2001. No measurable thickness of free product was
measured in any wells. A slight fuel odor was noted in 409WL04, and a sulfur odor was
observed in 409WL03; no other wells sampled exhibited unusual odors.

3.2 Discussion of Findings

Tables and figures presenting the results discussed in this subsection are presented at the end
of the subsection. :

3.2.1 Soil Findings

Field screening and off-site analytical soil results indicate that petroleumn hydrocarbon
contaminated soil in the vicinity of 409WL05 is limited in lateral extent. All soil sarhples
submitted for off-site analysis from 01409BH01, 01409BH04, 409WL07, and 409WL08 were
found to be below the MRLs for DRO/RRO, GRO/BTEX, and PAH analyses. However, DRO
was detected at the 2-to-4 foot bgs interval for 01409BH03 at a concentration of 5,700 mg/kg. A
field duplicate of this sample was found to have a DRO congentration of 3,900 mg/kg. These
concentrations exceed ADEC Method Two, Tabie B2, cleanup levels for DRO (migration to
groundwater [250 mg/kg]). RRO and GRO were detected at concentrations of 78 mg/kg and
5.8 mg/kg, respectively, in this sample, results that are well below ADEC cleanup levels.
Ethylbenzene and xylenes were also detected in this sample at concentrations below ADEC
cleanup levels. Table 3-1 and Figure 3-2 show the SERA Phase IX soil analytical results.

3.2.2 Groundwater Findings

The purpose of installing 409WL07 and 409WL08 at the locations that were selected was to
establish two downgradient wells that could act as sentinel wells to monitor for contamination
previously observed in 409WL03 and 409WL04. Groundwater results were compared to
groundwater cleanup levels, as discussed in Section 2.11.2. GRO, BTEX, and PAH analytes
were not detected in any samples above MRLs. DRO was detected at levels exceeding the
ADEC groundwater cleanup level for DRO (1.5 mg/L) at 409WL02 (1.5 mg/L, with field duplicate
at 2 mg/L) and 409WLO03 (6.7 mg/L). DRO was also detected in 409WL04, 409WL06, and
409WL08 at concentrations below the ADEC cleanup level. RRO was detected in all sampled
wells at concentrations below the ADEC cleanup level. Table 3-2 and Figure 3-3 show the

SERA Phase |X groundwater analytical results.

9000-268-400 January 2002
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Table 3-1. Soil Analytical Results: Site 409/7/9, SERA Phase IX Release Investigation, 2001.

9000-268-4G0

Location;] 01409BHO1 01409BH03
Sample Depth: Soil 5 Feet 2 Feet
Sample ID¢| Cleanup 409BH01S05.0N1 || 409BHO3SO2.0N1 | 4098H03S020.2N1
Sample Date; Level* 71612001 71612001 71612001
Sample QC Type: Field Duplicate
Laboratary 1D(s): 99383-22, 99363-23 [ 99383.24, 99383-25, 99383-26, 99383-27
99383125
[Parameter Unit
Petroleum Hydrocarbons [AK101, 102, 103}
Gasoline Range Organics ma/kg 300 ND [2.3} 58 [2.2] 5.8 [2.4]
Piesel Range Organics malkg 250 ND [36] 5,700 [180] 3,900 [36]
Residual Range Qrganics ma/ka 11.000 ND [36] 88 [351 78 [36]
BTEX [8021B]
Benzene mg/kg 0.02 ND [0.023] ND [0.022] ND [0.022]
Ethylbenzene ma/kg 5.5 ND [0.047) 0.05 [0.045] ND {0.045)
m,p-Xylene {Sum of Isomers) | maflkg NA ND [0.093] 0.12 [0.09] 0.056.[0.0881 J
o-Xylene ma’kq NA ND [0.047] ND [0.045] ND [0.045]
Total X)glengs1 ma/ka 78 ND — Q.12 -- 0.056 -
Toluene ma/ka 54 ND [0.047] ND [0.0451 ND [0.045]
Polycyclic Aromatic Hydrocarbons (PAHs) [8270C]
2-Chloronaphthalene palkg NA ND [1.2] ND [14] ND [13])
2-Methyinaphthalene ua/kg NA ND [1.2] ND [14] ND [13]
Acenaphthene ua/ka 210,000 ND {1.2] ND [14] ND {13}
Acenaphthylene ua/kg NA ND [1.2} ND [14] ND {13]
Anthracene ug/kg | 4,300,000 ND [1.2] ND [14] ND [13]
Benzo{a}anthracene ygikg 6,000 ND [2.51 ND [28] ND [26]
Benzo(a)pyrene ua/kg 1,000 “ND (1.2 ND [14] ND [13]
Benzo(b)fluoranthene ya/kg 11.000 ND [1.2] ND [14] ND [13]
Benzo(qg,h.ilperylene palkg NA ND [1.2] ND [14] ND [13]
Benzo(k)Augranthene pakq 110,000 ND [1.2] ND [141 ND [13]
Chrysene ug/ka 620,000 ND [2.5] ND [28] ND [26] :
Dibenzo(a, h)anthracene ya/ka 1.000 ND [1.2] ND [14] ND [13]
Flugranthene va/kg || 2,100,060 ND [1.2] ND [14] ND [13]
Fluorene ua/kg 270,000 ND [1.2] ND [14] ND [13]
Indeno(1.2,3-cd}pyrens ua/kg 11,000 ND {1.2] ND [14] ND [13]
Naphthalene ua/kg 43,000 ND [1.2] ND [14] ND [13]
Phenanthrene palkg NA ND [1.2] ND [141 ND [13]
Pyrene pofkag it 1,500,000 ND .21 ND [14] ND (131
Total Organic Carbon [9060]
| Total Organic Carbon (TOC) [ markg [l NA || - Il - -
Notes:
Values in boldface exceed ADEC cleanup levels.
Values in brackets (oocod) are MQLs.
' Tatal xylenes represent the sum of m, p, and o-Xylenes.
* The most stringent soil cleanup levef listed in Method Two Tables 81 and 82 (Under 40-inch zone; ADEG 2000b)
EJ:-:-—-y‘.'l’matysis not performed on this sample.
BTEX = Benzene, toluene, ethylbenzene, and xylenes
J = Result is considered an estimate.
NA = Not available.
ND = Parameter not detected above the method quantitation limit (MQL).
3-4
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Table 3-1. Soil Analytical Results: Site 409/7/9, SERA Phase IX Release investigation, 2001 (Cont.}.

Location: 01409BH04 409WLO7
Sample Depth; Soil 5 Feet 15 Feet 20 Feet
Sample 1D:|| Cleanup 409BH04S0O5.0N1 || 409WLOISO15.0N1 | 408WLE1S020.0N1
Sample Date:, tevel* 7/6/2001 71372001 732001
Sample QC Type:
Laboratory ID{s): 99383-28, 99383-29 99341-01 99341-03 -
[Parameter Linit
Petroleum Hydrocarbons [AK101, 102, 103]
Gasoline Range Organics ma/kg 300 ND [2] ND {2.1} ND [2.1]
Diesel Range Organics ma/kg 250 ND_[32] ND [34] ND [33]
|__Residual Range Organics mafkag 11,000 ND [32] ND 134] ND [33]
BTEX [80218]
Benzene malka 0.02 ND [0.02] ND {0.021] ND [0.021]
Ethylbenzens ma/kg 5.5 ND [0.04] ND [0.042] ND [0.042]
m.p-Xylene {Sum of Isomers) | malkg NA ND [0.081] ND [0.084] ND [0.085]
o-Xylene ma/kg NA ND {0.04] ND [0.042] ND [0.042]
Total Xylenes' marka 78 ND -- ND — ND —
Toluene maska 54 ND [0.041] ND [0,042] ND [0.042]
Polycyclic Aromatic Hydrocarbons (PAHs) {8270C] -
2-Chloronaphthalene palkg NA - - —
2-Methylnaphthaleng parkg NA, - — —
Acenaphtheng palkg 210,000 - — —
Acenaphthylena ug/kg NA - — - -
Anthracene ug/kg 4,300,000 - — - N
Benzo(a)anthracene yalkg 6,000 - - . —
Benzo(a)pyrene uglkq 1,000 - - —
Benzo(b)ftuoranthene pg/kg 11,000 — — —
Benzo(g,h.ijperylens pa/ky N& - - — . )
Benzo{k)fluoranthene uglkg 110,000 - - — _
Chrysene - pgfkg 620,600 - - — ’
Dibenzo(a h)anthracene walkg 1.000 - - -
Fluoranthene uglkg i 2,100,000 - — -
Fluorene ug/kag 270,000 — - —
Indeno{1.2.3-cd)pyrene uekg 11.000 - — — _
Naphthalene Halka 43,000 s — - =
Phenanthrene uaikg NA - — -
Pyrene patkg 1l 1,500,000 - - —
Total Organic Carbon [9060]
Total Organic Carban (TOC) | makg |l NA [ - [ = | -
Notes:

Values in boldface exceed ADEC cleanup lavels.

Values in brackets (pox.xx]) are MULs.

' Total xylenes represent the sum of m, p, and o-Xylenes.

* The most stringent soil cleanup level listed in Method Two Tables B1 and B2 (Under 40-inch zone; ADEC 2000b)
Key: ’

~ = Analysis not performed on this sample.

BTEX = Benzene, {oluene, ethylbenzene, and xylenes

J =Result is considered an estimate.

NA = Not available.
ND = Parameter not detected abave the method guantitation fimit (MQL).
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SERA PHASE IX ST409/7/9 RELEASE INVESTIGATION REPORT

Tabie 3-1. Soil Analytical Results: Site 409/7/9, SERA Phase IX Release Investigation, 2001 {Cont.).

Location: 4D9WLO7 409WL08
Sample Depth: Soif 25.6 Feet 15 Feet 20 Feet
Sample iDjf Cleanup 408WL01S025.6N1 || 409WL02S015.0N1 | 409WL025020.0N1
Sampie Date! Level* 71312001 713/2001 713/2001
Sample QC Type:
Laboratory [D(s): 99341-08 99341.11 99341-12
Parameter Unit
Petroleum Hydrocarbons [AK101, 102, 103]
Gasoline Range QOrganics mafkq 300 ND [2.3] ND [2] ND [2.2]
Diesel Range Qrganics malkg 250 ND [35] ND_[33] ND [33]
idual i mafkg 11,000 ND [35] ND 1331 ND [33]
BTEX [8021B]
Benzene malkg 0.02 ND [0.023] ND [0.02] ND [0.022]
Ethylbenzene ma/kg 5.5 ND [0.0486] NI _[0.041] ND [0.044]
m.p-Xylene (Sum of {somers) | ma/kg NA ND [0.093] ND [0.0821 ND [0.087]
o-Xylene ma/kg NA ND {0.046] ND [0.041] ND [0.044]
Total Xylenes' markg 78 ND - ND -- ND —
| Toluene ma/ka 5.4 ND [0.046] ND [0,041] ND [0.044]
IPolycyclic Aromatic Hydrocarbons {(PAHs) [8270C]
2-Chloronaphthalene ualkg NA ND [1.1] ND [1.2} —
2-Methylnaphthatene palkg NA ND {1.1] ND [1.2) -
Acenaphthene palkg 210,000 ND [1.1] ND [1.2] -
Acenaphthylene wag/kg NA ND [1.1] ND [1.2] -
Anthracene ualka || 4,360,000 ND [1.1] ND [1.2] —
Benzo(a)anthracene pg/kg 6,000 ND [2.2] ND [2.5] =
Benzo{a)pyrene ualfkg 1,000 ND [1.1} ND [1.2] -
Benzo{biflucranthene ualkg 11,000 ND [1.1] ND [1.2] -
Benzo(g,h.i)perylene palkg NA ND {1.1] ND {1.2] -
Benzo{k)flucranthene patkg 110,000 ND [1.1] ND [1.2] -
Chrysene ug/kg 620,000 ND [2.2] ND [2.5] -
Dibenzo(a,hlanthragene palkg 1.000 ND [1.1] ND [1.2] =
Fluoranthene paskqg || 2,100,000 ND [1.1] ND {1.2] -
Fluorene La/kg 270,000 ND [1.1] ND 11.2] -
indeno(1.2.3-cdpyrene ua/kg 11.000 ND [1.1] ND [1.2] -
Naphthalene uarkg 43,000 ND [1.11 ND [1.2] —
Phenanthrene va/kg NA ND [1.1] ND [1.2] -
| _Pyrene yafkg | 1.500.000 ND {1.1] ND [1.2] -
Total Organic Carbon [9060]
Total Oraanic Carbon (TOC) | makg [l NA 13001001 § 1400(100] | -

Nodes:
Values in boldface exceed ADEC cleanup levels.
Values in brackets ([ox.xx]} are MQLs.

' Total xylenes represent the sum of m, p, and o-Xylenes.

* The most stringent soil cleanup level listed in Method Two Tables B1 and B2 (Under 40-inch zong; ADEC 2000b)

-~ = Analysis not performed on this sample.

BTEX = Benzene, toluene, ethylbenzene, and xylenes

J = Result is considered an estimate.
NA = Not avaitable.

ND = Parameter not detected above the method guantitation limit {MQL).
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SERA PHASE X ST409/7/9 RELEASE INVESTIGATION REPORT FINAL

Table 3-1. Soil Analytical Results: Site 409/7/9, SERA Phase 1X Release Investigation, 2001 (Cont.).

Location: ) 409WL08
Sample Depth; Sail 25 Feet
Sample D] Cleanup 409WL025025.0N1
Sample Date: Level 713;2001
Sample QC Type: w
Laboratory 1D(s)! ag9341-14
|E§[§mg;g[ Unit
Petroleum Hydrocarbons [AK101, 102, 103]
Gasoline Range Organics ma/kg 360 ND [2.2]
Diesel Range Organics mg/kg 250 ND [36]
t Residual Range Organics ma/kg 11.000 ND [36]
BTEX [8021B}
Benzene ma/kg ll 002 ND [0.022]
Ethylbenzene mg/kg 5.5 ND [0.043]
m.p-Xylene {Sum of 1semers) | mag/kg NA ND [0.087]
o-Xylene ma/kg NA ND [0.043]
Total Xylenes' markg 78 ND --
Toluene mo/kg 54 ND 10,043
Polycyclic Aromatic Hydrocarbons (PAHs) [B270C] -
2-Chioronaphthalene uglkg NA -
2-Methylnaphthalene Hatkg NA -
Acenaphthene pofkg 210,000 —
Acenaphthylene pa/kq NA - _
Anthracene paska || 4,300,000 - B
Benzo(a)janthracene ug/ka 6,000 -
Benzo(a)pyrene pg/kg 1.000 -
Benzo{b}luoranthene ug/kg 11,000 -
Benzo(g.h.)perylene pa/kg NA —- .
Benzo(k)fluoranthene pa/kg 110,000 -
Chrysene pafkg 620,000 - . =
Dibenzo({a,h}anthracene paka 1,000 -
Fluoranthene pal/kg Y 2,100,000 -
Flugrene ua/kg 270,000 -
indeno(1,2 3-cdjpyrene ualkg 11,000 -
Naphthalene yalkg 43,000 — z
Phenanthrene ualkg NA -
Pyrene uglkg lI 1,500,000 -
Total Organic Carbon {9060}
{ Total Organic Carbon (TOC) | makg ]l _NA |l —
Motes:

Values in boidface exceed ADEC cleanup levels,

Values in brackets {[xxx.xx]} are MQLS.

' Total xylenes represent the sum of m, p, and o-Xylenes.

* The most stringent soit cleanup level listed in Method Two Tables Bt and B2 {Undei

— = Analysis not performed on this sample.
BTEX = Benzene, toluene, ethylbenzene, and xyienes
J = Result is considered an estimate.

NA = Not available.
ND = Parameter not detected above the method quantitation fimit {MQL).

3-7
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SERA PHASE |X ST409/7/9 RELEASE INVESTIGATION REPORT FINAL

Table 3-2. Groundwater Analytical Results: Site 409/7/9, SERA Phase IX Release Investigation,
2001.

Location: A09WLDT 409WL.02
Sampie IDy||Groundwater || 409WLO1GW2iN1 || 409WLORGWI2NT | 409WL0O2GW33N1
Sample Date:)| Cleanup 8/1/2001 8/3/2001 87312001
Sample QC Type;] Level* Field Duplicate
Laberatory (D{s}: 99949-01 100000-08 100000-10
Parameter Unit
Petroleum Hydrocarbons [AK101, 102, 103]
Gasoline Range Organics mafL 1.3 ND [0.05] ND [0.05 ND [0.05]
Diesel Range Organics mg/L 1.5 ND [0.095] 1.5 [0.1] 2 {0.009}
Residual Range Organics mafl 1.1 0.1 [0.095] 0.63 [0.1] (.89 {00991
BTEX [8021B]
Benzene malL 0.005 ND_[0.0005] ND [0.0005] ND [0.0005)
Ethylbenzene ma/l 0.7 ND [0.001} ND [0.001] ND [0.001] .
m,p-Xylene (Sum of Isopmers) | mg/L NA ND [0.002] ND {0.002] ND [0.002]
o-Xylene mg/L NA ND [0.001] ND [0.001] ND [0.001]
Total Xylenes ' ma/L {10,000 ND — ND -- ND —
Toluene ma/fl 1 ND [0.001] ND 10.001] ND [0.001%
Polycyclic Aromatic Hydrocarbons {PAHs) [8270C)
2-Chloronaphthalene pa/L NA -- - -
2-Methylnaphthalene pafl NA — — -
Acenaphthene pg/l 2,200 - — -
Acenaphthylene g/l NA - — —
Anthracene palt 11,000 - - --
Benzo(a)anthracene ug/l, 1 — — -
Benzo{a)pyreng pafl, 0.2 - - -
Benzo(bfluoranthene ug/L - 1 - - —
Benzo(g,h,i)perylene pa/t NA ‘ - - —
Benzo{k)fluoranthene pg/l 10 - — -
Chrysene pall 100 - -- —
Dibenzof{a.h)anthracene ugiL 0.1 - - _
Fluoranthene uall 1,460 - - -
Fluorene pg/t 1,460 - - —
Indeno(1,2,3-cd)pyrene ug/L 1 - - -~
Naphthalene pgil 1,460 - - —
Phenanthrene yail. NA —- — -
Pyrene pail, 1,100 — — -
Inorganic Anions by lon Chromatography [E300]
Nitrogen, Nitrate-Nitrite mafl NA - 1.7 [6.15] o
Sulfate ma/t NA - 34 10.3] -
Notes:
Values in boldface exceed ADEC cleanup levels.
Values in brackets (Pox.xx]) are MQlLs.
! Total xylenes represent the sum of m, p, and o-Xylenes.
* Table C Groundwater Cleanup Levels (18 AAC 75; ADEC 2000b})
Key:
- =yAnaI:,rsis no! performed on this sample.
BTEX = Benzene, toluene, ethylbenzene, and xylenes
J = Result is considered an estimate.
NA = Not available.
ND = Parameter not detected above the method quantitation limit {MQL}.
3-9
January 2002
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SERA PHASE IX ST409/7/9 RELEASE INVESTIGATION REPORT

Table 3-2. Groundwater Analytical Results: Site 409/7/9 SERA Phase IX Release Investigation, 2001

(Continued).

Location 409WL03 409WL04 409WL0O5
Sample [ Groundwater [| 40SWELO3GW2BN1T [ 409WLO4GW29N1T Il 40SWELOSGWION1
Sampte Datefl] Cleanup 8/3/2001 8/3/2001 8/3/2001
Sample QC Type: Level*
Laboratory ID(s): 100000-05, 100000L05 100000-06 100000-07

I?arametgr Unit

Petroleum Hydrocarbons [AK101, 102, 103]
Gasoline Range Organics malL 1.3 ND [0.05] ND [0.05] ND [0.05]
Diese! Range Organics mgfl. 1.5 6.7 10.94) 0101 ND [0.096]
Residual Ranage Organics ma/l 1.1 0.74 10.094] 0.38 [0.11 0.1 10.0961

BTEX [8021B]
Benzene mall 0.005 ND [0.0005] ND [0.0005] ND {0.0005]
Ethylbenzene magil. 0.7 ND [0.001] ND [0.8011 ND [0.001]
m,p-Xylene (Sum of isomers) | mafl. NA ND [0.002] ND [0.002] ND _[0.002]
o-Xylene mg/L NA ND [0.001] ND [0.001] ND [0.001]
Total Xvlenes * mat ] 10,000 ND — ND — ND —
Tolyene mall 1 ND [0.001] ND [0.001] ND [0.001]

|Polyeyclic Aromatic Hydrocarbons (PAHs) [8270C)
2-Chicronaphthalene uafl. NA ND [0.099] ND [0.1] —
2-Methylnaphthalene yafl NA ND [0.099] ND [0.1] -
Acenaphthene ug/l 2,200 ND [0.099] ND [0.1] -
Acenaphthylene pa/l. NA ND {0.089] ND [0.1] -
Anthracene uall 11,000 ND [0.0991 ND {0.1} -
Benzo{a)anthracene ug/l 1 ND [0.099] ND [0.1] -
Benzo(a)pyrene ugil 0.2 ND_[0.099] ND {0.1] -
Benzo(b)fluoranthene ua/il 1 ND [0.099] ND {0.1] -
Benzo(g.h.ilperylene ugit NA, ND [0.099] ND [0.1] -
Benzo{k}fluoranthene pafl 10 N [0.099] ND [0.1] -
Chrysene pg/L 100 ND [0.099] ND [0.1] -
Dibenzo(a,h)anthracene uafil. 0.1 ND [0.099] ND [0.1] -
Fluoranthene pgil, 1.460 ND {0.099] ND_[0.11 -
Fiuorene ug/l 1,460 ND [0.099] ND [0.1] -
Indeno(1.2,3-cd)pyrene ug/il 1 ND [0.089] ND [0.1] —
Naphthalene Na/l 1,460 ND [0.099) ND [0.1] -
Phenanthrene ug/l NA ND [0.099} ND [0.1] --
Pyrene pg/t. 1,100 ND [0.093] ND [0.1] =

Inorganic Anions by lon Chromategraphy [E300]
Nitrogen, Nitraje-Nitrite mg/L NA 1.2 [0.15] 1.5 [0.15] -
Sulfate mag/l NA 32 (0.3} 34 {0.3] -

Notes:

Values in boidface exceed ADEC cleanup levels.

Values in brackets (poocxx]) are M{OLs.

' Total xylenes represent the sum of m, p, and o-Xylenes.

* Table C Groundwater Cleanup Levels (18 AAC 75; 2000b)

Key:

- =y.ﬂmalysis not performed on this sample.

BTEX = Benzene, tcluene, ethyibenzene, and xylenes

J = Result is considered an estimate.

NA = Not available.

ND = Parameter not detected above the method quantitation limit (MQL}.

3-10
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SERA PHASE IX ST409/7/9 RELEASE INVESTIGATION REPORT

FINAL

Table 3-2. Groundwater Analytical Results: Site 409/7/9 SERA Phase IX Release Investigation, 2001

(Continued).

Location: 409WL06 409WL08
Sample ID:|| Groundwater || 409WLOBGW31N1 409WELOBGW26N1
Sample Date: Cleanup 8/3/2001 B2/2001
Sample QC Type: Level*
Laboratory ID(s): 100000-08 100000-03
Parameter Unit
Petroleum Hydrocarbons [AK101, 102, 103]
Gasoline Range Organics moll] 13 ND 0.05] || ND [0.05]
Diesel Range Organics mglLll 15 0.29 [0.094] || 0.48 [0.098]
Residual Range Orgariics mo/Lll . 11 0.7110.0941 ||  0.14 [0.098]
BTEX [8021B]
Benzene mg/l 0.005 ND [0.0005] ND [0.0005]
Ethylbenzene ma/l 0.7 ND [0.001] ND [0.001]
m,p-Xylene {Sum of Isomers) | mg/l. NA ND [0.002] ND [0.002]
o-Xylene mg/L NA ND [0.001] ND [0.001]
Total Xylenes ' mg/L|l 10,000 ND —- ND -
Toluene mafL 1 ND [0.001] ND [0.001]
Polycyclic Aromatic Hydrocarbons (PAHs) [8270C}
2-Chioronaphthalene ugfl NA — (l -
2-Methylinaphthalene pa/L NA — I -
Acenaphthene ug/L 2,200 - -
Acenaphthylene ua/l NA - -
Anthracene pa/lt 11,000 — -
Benzo(alanthracene g/l 1 o -
Benzo(a)pyrene [T[s (R 0.2 - —
Benzo(b)fluoranthene pg/L 1, - -
Benzo(g,h.ilperylene pgfl NA - -
Benzo(k)fluoranthene uafl. 10 — “ -
Chrysene pa/l 100 - -
Dibenzo(a,hlanthracene pg/L 0.1 - -
Fluoranthene pa/l 1,460 — —
Fluorene pafl 1,460 -- -
Indeno{1,2,3-cd)pyrene yg/il. 1 - —
Naphthalene Hg/L 1,460 - -
Phenanthrene pa/L{l . NA - —
Pyrene pail 1,100 — -
linorganic Anions by lon Chromatography [E300]
Nitrogen, Nitrate-Nitrite mg/L NA | — -
Sulfate mg/L Na | — _
Notes:
Values in boldface exceed ADEC cleanup levels.
Values in brackets ([xxx.xxJ) are MQLs.
! Total xylenes represent the sum of m, p, and o-Xylenes.
* Table C Groundwater Cleanup Levels {18 AAC 75; 2000b}
Key:
- =y Analysis not performed on this sample.
BTEX = Benzene, toluene, ethylbenzene, and xylenes
J = Result is considered an estimalte.
NA = Not available.
ND = Parameter not detected above the method guantitation limit (MQL).
3-11
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SERA PHASE IX ST409/7/9 RELEASE INVESTIGATION REPORT

FINAL

Table 3-2. Groundwater Analytical Results: Site 409/7/¢ SERA Phase IX Release Investigation,

2001 {Continued).

Lacation:|| Groundwater 409WL07
Sample 1D; Cleanup 409WLO7GW24N1 409WLO7EGW25N1
Sample Date: Level® 81212001 B8/2/2001
Sample QC Type: Field Duplicate
Laboratory 1D(s): 100000-01 100000-02
IParameter Unit
Petroleum Hydrocarbons [AK101, 102, 103]
Gasoline Range Organics mag/L 1.3 ND [0.05] ND [0.05]
Diesel Range Organics ma/L 1.5 ND [0.1] ND [0.1]
Residual Range Organics mg/L 1.1 0.072 [0.1] J ND [0.1]
BTEX [8021B]
Benzene mg/L 0.005 NP [0.0005] ND [0.0005]
Ethylbenzene mgil 0.7 ND {0.0011 ND 10.001]
m,p-Xylene {Sum of Isomers) mgfl NA ND [0.002] ND [0.002]
o-Xylene mall. NA ND [0.001] ND [0.001]
Total XV|€'F\ES1 mall. 10,000 ND -- ND -~
Toluene ma/L 1 ND [0.001] ND [0.001]
Polycychic Aromatic Hydrocarbons (PAHs) [8270C]
2-Chioronaphthalene pg/L NA - —
2-Methylnaphthalene ugll. NA - -
Acenaphthene paft. 2,200 -- -
Acenaphthylene ua/t NA - -
Anthracene uafl. 11,000 - —_
Benzo(a)anthracene g/l 1 - -
Benzo(a)pyrene pa/L 0.2 - -
Benzo{blfluoranthene pafl 1 - -
Benzo{gh,i}perylene uall NA - -
Benzo(k)fluoranthene ua/L 10 - -
Chryseng pafl 100 - -
Dibenzo(a,h)anthracene uaft 0.1 - -
Fluoranthene ugfl. 1,460 - —
Fluorene pgil 1,460 - -
indeno(1,2,3-cdipyrene ua/l 1 - -
Naphthalene pafl 1,460 -- -
Phenanthrene pafl NA - -
Pyreng ugil 1,100 - -
Inorganic Anions by lon Chromatography [E300]
Nitrogen, Nitrate-Nitrite mg/l NA - -
Sulfate mg/L NA - —
Notes:

Values in boldface exceed ADEC cleanup levels.

Values in brackets ([oo.xx]) are MQLs.

' Total xylenes represent the sum of m, p, and o-Xylenes.

* Table C Greundwater Cleanup Levels (18 AAG 75; 2000b)

Key:

- = Analysis not performed on this sample.

BTEX = Benzene, toluene, ethylbenz
J = Result is considered an estimate.
NA = Not available.

ene, and xylenes

ND = Parameter not detected above the method guantitation limit (MQL).

9000-268-400
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SERA PHASE IX ST409/7/9 RELEASE INVESTIGATION REPORT

i

FINAL

Table 3-2. Groundwater Analytical Results: Site 409/7/9 SERA Phase IX Release Investigation, 2001

(Continued).
Location: Trip Blanks
Sample 1D:|| Groundwater 409WL04GW23N1 409WLOBGW27NA1
Sample Date: Cleanup 8/1/2001 81242001
Sample QC Type: Level* Trip Blank Trip Blank
L aboratory ID({s); 99949-03 100000-04
Parameter Unit
Petroleum Hydrocarbons [AK101, 102, 103]
Gasoline Range Organics mag/l. 1.3 ND [0.05] ND [0.05]
Diegel Range Organics ma/fl 1.5 - -
Residual Rapge Organics ma/l 1.1 - -
BTEX [8021B]
Benzene mg/l 0.005 ND [0.0005] ND [0.0005]
Ethylbenzene mgil. Q.7 ND [0.001] ND [0.001)
m,p-Xylene (Sum of |somers) mag/L NA ND [0.002] ND {0.002}
o-Xylene mgiL NA ND [0.001] ND {0.001]
Total Xylenes ' maiL 10,000 N -- ND -
Toluepe mgfL 1 ND [0.001] ND [0.001]

Polycyclic Aromatic Hydrocarbons (PAHs) {8270C]

2-Chloronaphthalene pall NA - -
2-Methylnaphthalene pg/L NA - -=
Acenaphthene pa/l 2,200 “n .
Acenaphthylene pa/l NA - -
Anthracene pgil 11,000 - -
Benzo{a)anthracene pa/l. 1 - -
Benzo(a)pyrene pg/l 0.2 - -
Benzo{b)luoranthene ug/b 1 - -
Benzo{g.h.i)perylene pa/l NA - .
Benzo{kifluoranthene ug/l 10 - -
Chrysene ua/l 100 - -
Dibenzo{a.h)anthracene ug/l 0.1 - -
Fluoranthenge ua/l 1,460 - -
Fluorene ua/l 1.460 - --
Indenof1,2,3-cd}pyrene pall 1 e -
Naphthalene ua/l 1,460 - -
Phenanthrene ua/l NA -- an
Pyrene yg/l 1,100 - -
linorganic Anions by lon Chromatography [E300]
Nitrogen, Nitrate-Nitrite mag/L NA - -
Sulfate mag/L NA e -

Notes:

vatues in boldface exceed ADEC cleanup levels.

Values in brackets ([xxx.xx]) are MQLs.

' Total xylenes represent the sum of m, p, and o-Xylenes.

* Table C Groundwater Cleanup Levels (18 AAC 75; ADEC 2000b}
Key:

-- = Analysis not performed on this sample.

BTEX = Benzene, toluene, ethylbenzene, and xylenes

J = Result is considered an estimate.

MA = Not available.

ND = Parameter not detected above the method quantitation limit (MQL).
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SERA PHASE IX ST409/7/9 RELEASE INVESTIGATION REPORT FINAL

4.0 CONCLUSIONS

4.1 Summary

Dissolved phase petroleum hydrocarbons are present in groundwater in what is likely a plume
extending northwest from the original UST source location to the newly installed sentinel well
409WL08. Results of the SERA Phase IX investigation indicate that DRO contamination in
groundwater in the immediate vicinity of the source area (wells 409WL02 and 409WLO3)
continues to exceed the ADEC cleanup level. However, DRO concentrations in groundwater at
the source area have declined significantly from concentrations previously documented under

SERA Vil in 409WL02 and 409WL03.

DRO-contaminated soils detected in boring 01409BHO3 near well 409WL0S exceed the ADEC
cleanup level for DRO under Method Two, Table B2. However, based on results of this
investigation, the DRO contamination appears to be very limited in lateral extent and to be
present primarily at a depth range of 2 to 5 feet bgs. This depth range and the distance from
the UST source area are indicative of what was likely a surface spill unrelated to the teaking

UST.
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TABLE 5-1

Soll Sample Analytical Results, UST 805, Elmendort Air Force Base, Alaska

Laboratory Approximate _ Sample

Sample Depth "Collected from pro(?)

Number (feet) Limits of (mg/kg)@) Comments
Excavation .

NA(®) NA(3) NA(3) 100 ADEC(4) Cleanup Level A

805-89 13 Yes 12,000 :

805-510 10 Yes 15

805-811 13 Yes 2.900* .

805-512 13 Yes 3,200* Duplicate of 805-S11

B05-813 9 Yes 12,000* .

BD5-S14 13 Yes 170° Sl aeot

805-S15 10 Yes 110* 51 oot

805-516 10 Yes ND(11)(5) Pipirs, run

805-517 1.5 No 2,400" From stockpiled soil

805-518 1.5 No 1,100 From stockpiled soil

805-818 1.5 No - 5200 From stockpiled soil

{1) Diese! range ocrganics

{2}
(3}
4)
(5

Milligrams per kilogram

Not applicable

Alaska Department of Environmental Conselvation
Not detected at or above method reporting limit in parentheses

* Denotes analytical results that exceed the Alaska Department of Environmental Conservation cleanup lsvel.

WO126R
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FIELD SCREENING RESULTS
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STATE OF ALASKA / moenet”

DEPT. OF ENVIRONMENTAL CONSERVATION 555 Cordova Street

DIVISION OF SPILL PREVENTION AND RESPONSE g}gg;}"ge(;;% 2-933.“7'5 o

Storage Tank Program  FAX: (907)269-7507

Field Operations http:/fwww.state.ak.us/dec/home.htm
March 21, 2000

Colonel Scott Showers

U.S. Department of Defense : :

3 CES/ICE 6’\/ BVC)O\
6326 Arctic Warrior Drive )

Elmendorf AFB, AK 99506-3240

Re: Review of the SERA VII release investigation report for ST409/7, a non-regulated
+ underground storage tank located near Building 24-805 on Elmendorf Air Force Base,
Elmendorf AFB, Alaska; facility 1D 0-001525, tank #247.

Dear Colonel Showers:

On October 15, 1999. the Department of Environmental Conservation (Department) received the
SERA Phase V1 final release investigation report for ST 409/7. The report summarizes
information collected during a release investigation of a known petroleum release, associated
with a 20,000-gallon underground heating oil tank, located near the Elmendorf AFB Hospital.

k3

The Department has reviewed the release investigation report and is in general agreement with
the following Air Force's conclusions:

¢ soil and groundwater have been impacted by a petroleum release from the former

underground storage tank (UST), .
e the level of soil and groundwater contamination found exceeds state cleanup standards,

o the former UST site is outside the OUS groundwater modeling area, and
< additional groundwaier investigation is needed to find the extent of the dissolved phase
contamination.

The Department does not agree with the Air Force’s statement that no data gaps exist in the
information presented. The Départmernit reviewed Figure 3-2 and believek the: pumibief and. ¢

Igcation of the giisting manitoring wells s insufficient to monitor. and define thie contaminast
phime FAddifional monltoring wells aréheeded direcily dowiigradiegrof mopitering well '
4)093_ I I N L i

Therefore, the Department is requesting the Air Force to submit a workplan for additional
groundwater investigation to further define the extent of the groundwater contamination plume,
and to provide data about the contaminant plume directly down gradient of monitoring well
409WL03. The Department is also requesting the Air Force to submit a corrective action plan to
address the soil and groundwater contamination found during the UST closure and rejease

investigation. .



EAFB ST409/7 RI 2 . . March 21, 2000

Under Section 3.2.1 of the report, the Air Force acknowledged finding contamination, exceedm‘
soil cleanup standards (1,480 mg/Kg DRO), at the 5 foot sampling depth for monitor well
409WL05. Based on the apparent shallowness of the contamination found and the distance ﬁ*orr'
the former UST, tht; cotgtammanon is thought to be from a separate rc[easq‘. The: Depaitment is
requesting. the ‘Air Force to investigate this area of contamination to determine the extent of thie
conitamination found. l -

If you have questions conceming this letter, please contact me at 269-7538. I
Sincerely,
%

Timothy ns
Environmental Specialist

2]

(&1

cc: Teresa Boston, ADEC/STP, Anchorage
Louis Howard, ADEC/CS, Anchorage
John Mahaftey, 3SCES/CEVQ. Elmendorf AFB

F1
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DATA QUALITY ASSESSMENT

Sample collection, handling, analysis and reporting procedures defined in the field sampling
and quality assurance project plans were followed. Most data acceptance criteria were met

with the few exceptions defined in this section.

The analytical data was provided by the laboratories in both hardcopy and electronic formats.

The primary laboratory, SGS Environmental Services (formerly CTE Environmental

" Services) of Anchorage, Alaska supported the analytical requirements of the 2002

investigation.

A completeness check and detailed review of the hardcopy and electronic data was done by
the Jacobs project chemist. 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, and a review to evaluate accuracy
of electronic and hard copy data. The data were reviewed against the project specific quality
assurance project plan, Appendix I of EM 200-1-3, and EPA National Functional Guidelines
(EPA 1994, 1999). These documents were also referenced by the Jacobs project chemist to
assess the data usability and apply validation qualifiers to the summary tables. 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 requirements as defined in the field sampling plan, quality
assurance project plan, laboratory quality assurance project plan, and analytical methods.

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

e« PRECISION
- Matrix Spike Duplicates (MSD)
— Field Duplicates

¢ ACCURACY

— Calibrations - initial and continuing; acceptance and frequency

1ATERCATO12-Elm 3rd\05M31201\wpiRA ReportiST 409 7 9\ST409.doc C-1 AKT-I07-05M312-122-0047
2/14/03




— Surrogates - recovery, frequency

— Lab Control Samples/Spikes (LCSj

~ Matrix Spikes (MS)

~ Retention Times

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

— GC confirmation

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

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

o REPRESENTATIVENESS

— Sample Chain-of-Custody
— Holding Times and Preservation
— Work Plans

¢ COMPARABILITY

— Standard Operating Procedures (SOPs)
—~ Established analytical methods

e COMPLETENESS

— Samples (field, QA, and QC)
— Data Packages (forms, runlogs, extraction logs, etc.)
— Ninety-five percent completeness

e SENSITIVITY

— Analytical laboratory reporting limits

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:

e “J” — The 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).

o “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).

IATERCITO12-Elm 3rdW0SM31201wpiRA ReportST 409 7 AST409 doc C-2 AKT-107-05M312-122-0047
2/14/03




e  “R” — The analyte was detected above the reporting limit, but the results are rejected (not
usable) due to significant deficiencies in quality control(s) or inherent ability to analyze
the sample (e.g. matrix effects).

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

The following qualifiers were also used in the text of this report to indicate which QA/QC

protocols were not met:

e UBRL — although the analyte was detected, the result is considered nondetect at the
reported value due to potential laboratory contamination.

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 meetlall
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 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-
A900101). This sample appears on CoC number 9001, 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 (i.e. 900101
would identify EL-A900101 found on CoC # 9001). The original CoC is on file in the Jacobs

Anchorage office with the original data package.

The term “positive result(s)” is used to identify all analytes that are detected above the
laboratory reporting limit. The term “nondetect” refers to results that are less than the
laboratory reporting limit and are therefore not reported by the laboratory. “All results” refers

to both nondetect and positive results.

IATERCYTOE2-Elm 3rd\0SM31201\wp\RA ReportST 409 7 NST409.dac C-3 AKT-107-05M3 12-122-0047
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There were no specific systematic problems to report; however one cooler was received at the
primary laboratory at 0.6°C, which is below the EPA recommended temperature of 4 + 2°C.
The associated samples weré analyzed for DRO, PAH, and BTEX. However, the data

usability is not impacted and the results are not qualified based on this criterion.

Details of the evaluation are provided in the following section by method and include the

associated samples and analytes.

Benzene, Toluene, Ethyibenzene, Xylenes by SW8260B. The quality of the data is

acceptable.

¢ Holding Times and Sample Handling: All acceptance criteria were met except sample
receipt temperatures were below allowable temperatures. Results are considered
acceptable.

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

e Reporting Limits: All minimum reporting limit requirements are below project action
limits. ‘

¢ Surrogates: All acceptance criteria were met.
e LCS: All acceptance criteria were met.
¢ Calibration: All acceptance criteria were met.

e MS/MSD: All acceptance criteria were met.

Diesel Range Organics (DRO) AK 102. Overall, the quality of the data i1s acceptable with the

following qualifications:

¢ Holding Times and Sample Handling: All acceptance criteria were met except sample
receipt temperatures were below allowable temperatures. Resulis are considered

acceptable.

¢ Method Blanks: DRO was detected in one method blank. The results for DRO in
associated samples (900901 and 900902) are less than 5 times the method blank
concentration are considered not detected and are qualified UBRL.

e Reporting Limits: All minimum reporting limit requirements are below project action
limits.

» Surrogates: All acceptance criteria were met.

e LCS: All acceptance criteria were met.

IATERCITO12-Elm 3rd\05M31201\Wwp\RA Report\ST 409 7 9\8T40%.doc C-4 AKT-J07-05M312-J22-0047
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» Calibration: All acceptance criteria were met.

e MS/MSD: All acceptance criteria were met.

Polynuclear Aromatic Hydrocarbons (PAHs) by SW8270C-SIM. The quality of the data is

acceptable.

e Holding Times and Sample Handling: All acceptance criteria were met except sample
receipt temperatures were below allowable temperatures. Results are considered

acceptable.

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

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

) AILCS: All acceptance criteria were met.

e Calibration: All acceptance criteria were met.

e MS/MSD: All acceptance criteria were met.

Considering these issues the data are considered usable, and the overall project completeness

goal of 95 percent was met.

IATERCVTO12-Elm 3rdW05SM3120 1Wwp\RA ReporfiST 409 7 AST409.doc C-5 AKT-J07-05M312-322-0047
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Eimendorf AFB, Site 403 {(Hospital)
2002 Analytical Summary

JEO2ELM409MMIDZO-

20-Sep-02 ]

MWO5 MIGDLE @ 20'BGS 21—Sep-02 MUTLEY
EL-AS00102JEO2ELMA0OMEW200150 (MWO5 SOUTH WALL 20' BGS |AK102 20-Sep-02]1250 20 21-Sep-02|MUTLEY
EL-AS00103JE02ELM409UNWC20-01S0|UST NW CORNER @ 20 BGS |AK102 20-Sep-02{0945 20 21-Sep-02|MUTLEY
EL-AS00104]JE02ELM409UNEC22-0150 |UST NE CORNER @ 22 BGS |AK102 20-Sep-02]1230 22 21-Sep02|MUTLEY
EL-A00105/JE02ELMA0SUSW22-01S0 |UST STH WALL @ 22 BGS | AK102/SW8270CSIM|  20-Sep-02,1130 22 21-Sep-02|MUTLEY
EL-A900106JE02ELM409USWI5-01S0_[UST STH WALL @ 15 BGS _ |AK102 20-Sep-02] 1445 15 21-Sep-02[MUTLEY
EL-A900107|JE02ELM40GUSWC22.01S0{UST SW CORNER @ 22 5GS |AK102 20-5ep-02}1450 22 21-8ep02|MUTLEY
EL-AS00107)JE02ELMA0SUSWC22-0150{UST SW CORNER @ 22 BGS |[SWB021B 20-Sep-02[1450 22 21-8ep-02|MUTLEY
EL-A900108/JE02ELMADOUSEC33-0180 [UST SE CORNER @ 22' BGS |AK102 20-Sep-03|1453 22 21-Sep-02{MUTLEY
EL-A200103 JEOZELMA0SUCTR25-0150 |UST 6’ NTH OF CTR @ 258G AK102 20-Sep-02[1455 25 21-Sep-02[MUTLEY
EL-A900109 JEO2ELM40BUCTR25-0180 |UST 6' NTH OF CTR @ 25BGS SWe0218 20-Sep-02]1455 25 21-Sep-02|MUTLEY
EL-A900110/ JEO2ELM403TE_HC5 TRIP BLANK SW80218 20-Sep-02]1455 21-Sep-02[MUTLEY
EL-AG00901|JEG2ELMADSMNW20-01SO_|MW05 NORTH WALL 20° BGS |AK102 10-Oct-02[1445 MSD|20 (SO |CTE|[7DAYS|HCS 10-Oct-02{SCUNARD
EL-A900902|JEO2ELM40OSMNW20-01S0D|MW05 NORTH WALL 20° BGS |AK102 10-Oct-02]1450 DUP |20 |SO|CTE|7DAYS|HCS 10-Oct-02{SCUNARD)

e T
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Eimendorf TO12
2002 Analytical Data
Site 409 (Hospital)
Location 409MMIDZ20-0180  409MSW20-0150  409UNWCZ20-01S0 409UNEC22-0150 409U8W22-0180
Sample 1D EL-AS00101 EL-AS00102 EL-A800103 EL-AS00104 EL-A900105
l.aboratory CTE CTE CTE CTE CTE
Lab Sample 1D 3024365001 3024365002 3024365003 3024365004 3024365005
Callection Date 9/20/2002 9/20/2002 9/20/2002 9/20/2002 9/20/2002
Matrix 350 SO 50 S0 S0

Analyte Method Units
Total Solids A2540G PERCENT 95.4 [0.1] 949 [0.1] 96.2 {0.1] 94.3 {0.1] 91.4 (0.1}
Diesel Range Organics AK102 mgfkg 487 [10.5)) 4.08 [10.5]) 361 [104]1 4.65 [10.6)] 3070 {219}
Benzene 5Wa260B mg/kg -- -- -- - .-
Ethylbenzene SW82608 mglkg .- .- -- -- --
Toluene SWs82608 mg/kg -- -- -- -- --
Xylene, Isomersm & p SW8260B my/kg -- -- -- -- --
o-Xylene SWg2608 mg/kg -- -- .- -- .-
Acenaphthene SW8270CSIM uakg -- - . - -- ND [53.8]
Acenaphthylene SWa270CSsIM pg/kg -- - - -- - - ND [53.8]
Anthracene SW8270CSIM va'kg -- - - -- - - 591 [5.38]
Benzo{a)anthracene SW8270CSIM yglkg .- -- -- - - ND [5.38]
Benzo(a)pyrene Swa270CSIM pglkg - - -- - - - - ND [5.38]
Benzo(b)fiuoranthene SW8270CSIM pgfkg .- - - -- - - ND [5.38}
Benzo(g.h.i)perylens SWa270CSIM Hgtkg -- -- -- -- ND [5.38}
Benzo(k)fluoranthene SWB270CSIM Hgrkg -- -- -- -- ND [5.38]
Chrysene Swa270CSIM Ha/kg -- - - - -- ND {5.38]
Dibenzo(a,hanthracene SWB8270CSIM pgkg -- -- - . ND {5.38]
Fluoranthene SWa270CSsIM ug/kg . .- - -- ND [5.38]
Fluorene SW8270CSIM Hgkg -- -- .- -- 43.7 [53.8]J
Indenc(1,2,3-cd)pyrene SW8270CSIM ug/kg -- -~ -- - - ND [5.38]
Naphthalene SW8270CSIM palkg -- -- -- -- ND [53.8]
Phenanthrene SWaz270CSsIM pg/kg -- -- -~ - - 10.1 [5.38]
Pyrene SWB270CSIM  pgikg -- -- - - 1.86 [5.38]J

See text for validation qualification information

ND - not detected

[} - 1aboratory reporting limit

"" - sample not anafvzed by this method
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Eimendorf TO12
2002 Analytical Data
Site 409 (Hospital)

Location  409USW15-0180 409USWC22-0150 409US__ECZZ-O1SO 409UCTR25-0180 408TB_HCS
Sample 1D EL-A900108 EL-AQ00107 EL-AS00108 EL-AS00109 EL-A900110
Laberatory CTE CTE CTE CTE CTE
Lab Sample D 3024365006 3024365007 3024365008 3024365009 3024365010
Collection Date 9/20/2002 9/20/2002 9/20/2002 9/20/2002 9/20/2002
Matrix 50 S0 80 S0 50
Analyte Method Units

Total Solids A2540G PERCENT 96.7 [0.1] 94.2 [0.1] 94 [0.1] 94.0 [O.1] -- -
Diesel Range Organics AK102 mo/kg 219 [10.3]] [10.6] 27.6 [10.6) .-

Benzene SWaze0s mglkg - ND [0.015] -- ND [0.017] ND {0.018]

Ethylbenzene SW82608 mg/kg -- ND {0.015] -- ND [0.017] ND [0.018]

Toluene SWa2608 mg/kg .- ND [0.03] -- 0.015 [0.034]J ND [0.035)

Aylene, Isomers m & p SW8260B mg/ky -- ND [0.03] -- ND [0.034) ND [0.035)

o-Xylene SW8260B mglkg -- ND [0.015] .- ND [0.017] ND [0.018)
Agenaphthene SWB2T0CSIM vg'kg - .- -- -- - -
Acenaphthylene SW8270CSIM uaskg - - - - .- --
Anthracene SW8270CSIM pg/kg -- -- -- -- --
Benzo(a)anthracene SW8270CsIM pokg -- -- - - -- .-
Benzo{a)pyrene SW8270CSIM uglkg - - -- .. .- --
Benzo(b)fiucranthene SW8270CSIM pafkg -- -- -- -- .-
Benzo(g.hi)perylene SWE270CSIM uglkg -- .- -- P --
Benzo(k)fluoranthene SWa270CSiM yafkg -- -- -- -- -
Chrysene SW8270CSIM vg/kg -- .- -- .- --
Dibenzo(g,h)anthracene SWaz270CSsIM pafkg -- -- -- -- -
Fluoranthene SWaz270CsIM vgfkg - - . -- --
Fluarene SWaz270CSIM Hgtkg -- - -- .- -
Indeno(1,2,3-cd)pyrene SWa270CSIM pgikg -- -- -- - - --
Naphthalene SWB270CSIM Lg/kg .- -- -- -- --
Phenanthrene SWB270CSIM ng/kg - - - -- .- --
Pyrene SW8270CsIM pg'kg - - - - - - - - -

See text for validation qualification information

ND - not detected

[ oo
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Elmendorf TO12
2002 Analytical Data
Site 409 (Hospital)

DUPLICATE
Location  409MNW20-0150 409MNW20-0180D
Sample ID EL-AS00901 EL-A800902
Laboratory CTE CTE
Lab Sample 1D 3024758001 3024758002
Cotection Date 10/10/2002 10/10/2002
Matrix S0 50
Analyte Method Units
Total Sotids AZ540G PERCENT 95.2 [0.1] 95.5 [0.1]
Diesel Range Organics AK102 mg/kg 3.18 [10.5] UBRL 3.51 [10.5) UBRL
Benzene SW8260B mgfkg -~ - -
Ethylbenzene 5wWs2608 mg/kg -- --
Toluene SwW82608 mglkg - --
Xylene, Isomers m & p SWB260B mg/kg -- --
o-Xylene Swaze608 mg/kg - - - -
Acenaphthene SW8270CSIM palkg -- -
Acenaphthylene SW8270CSIM yg/kg - - - -
Anthracene SwWa270CSiM pg/kg -- --
Benzo(a)anthracene SWa270CsIM ugikg -- -
Benzo(a)pyrene SWB270CSIM uafkg - - - -
Benzo(b)fluoranthene SW8270CSIM ugkg - - .-
Benzo{g,h,i)perylene SW8270CSIM yglkg -- --
Benzo(k)fluoranthene SW8270CSIM pakg - -
Chrysene SW8270CSIM Halkg -- -
Dibenzo(a,h}anthracene SWB270CSIM polka -- .-
Fluoranthene SW38270CSIM yafkg - - - -
Fluarene SWa270CSIM palkg -- --
Indeno(1,2,3-cd)pyrene SWB270CSIM pgikg - - .-
Naphthatene SWB270CSIM pa’ka .- --
Phenanthrene SWB270CSIM Hglkg - - - -
Pyrene SW8270CSIM ug'kg -- --

See text for validation qualification information

ND - not detected

[] - laboratory reporting limit

"" - samnle not analvzed hy this methnd




Case Narrative

Customer: JACOBSE Jacobs Engineering Group

Project: 1026253 - Elmendorf TO12

NPDL WO: NA

1026253005 PS
DRO by AK102 was analyzed by CTE ESI of Ludington, ML

PAHSIMS - Naphthalene was found above the PQL in the method biank and did not meet RPD goals in the
LCSLCSD. Results are not affected as this analyte was not found in this sample. .

455748 MB
PAHSIMS - Naph
samples with high concentration of naphthale

thalene was found above the PQL in the method blank due to contamination in the turbovap from
ne. Naphthalene may be biased high in the assoclated samples. '

455751 LCSD

PAHSIMS - Naphtha
high concentration samples in the turbovap. Naph

lene is biased high and does not meet QC recovery and RPD goals due to contamination from
thalene will be estimated inthe associated samples.

456417 CCV
PAHSIMS - CCV - Surrogale, ©
significantly afiected. :

hrysene-d12 is biased low and does not meel QC recovery goals. Results are not

1

1

£



1926253

Chain-of-Custody Report

“ollection Organization: JEGA Chain-of-Custo&y:ﬂrASOOI Cooler ID: HCs Admin Number: NA
Project Number: Elmendorf TO12 Laboratory: CiE Bili To: JEGA - Report To: JEGA
Analyses Dispose or

CcocC Collection Containers Requested Contents Return
Sample ID Date Time Sampler Number Type Volume Preservative Matrix Group QC TAT Caution Samples ELevel
EL-A900101 CD [ 09/20/2002 1245 MUTLEY 1 AMBER BOZ 4C 8O AK102 TDAYS ~
BL-AS00102 (D f 097202002 1250  MUTLEY 1 AMBER  80Z 4C SO AKI02 TDAYS -
EL-A900103 (_3) ﬂ’ 05/20/2002 (0945 MUTLEY 1 AMBER 80Z 4C 50 AK102 TDAYS _
EL-A900104 @ 0972072002 1230  MUTLEY 1 AMBER  80Z 4C _ 50 AKI02 _ TDAYS -
EL-A900105 @ A‘ 09/20/2002 1130 MU'I;LEY 1 AMBER 80Z - 4C SO AK102|SWE270CSIM TDAYS _
EL-AS00106 @ (\— 09/20/2002 1445 MUTLEY i AMBER 80Z 4C SO_ AK102 TDAYS . —.
EL-A900167 @ " 09/20/2002 1450 MUTLEY I AMBER 40Z 4C_METHANOL SO SWe02IB . TDAYS _
EL—A900¥07% P 109[2012002 1450 MUTLEY 1 AMBER 80Z 4C S0 AK102 TDAYS -
EL-A900108 @ S 09/20/2002 1453  MUTLEY 1 AMBER 80T 4C .80 AKi0Z . TDAYS A _
EL-A900105 % @ ‘\—’(5 09/20/2002 1455 MUTLEY I AMBER 407 4C_METHANOL SO SW8021B. TDAYS -
EL-A%0010% 09/20/2002 1455 MUTLEY | AMBER 80Z 4C SO AK102 TDAYS -
EL-AQOOHO@ B 09/20/2002 1455  MUTLEY 1 AMBER  40Z 4C METHANOL SO  SW8021B TDAYS

Comments:

Special Instructions:

Ri&lquish By: % ?/1~ b_z— LI00 QT,‘ E'A_LMMM:
eceived By: / : : Z?ﬁ. @ Cé E“ 0 E{"
R .dBy M//@/_ ?/2’/07_ /9 00 | < MI




1926253
ATTACHMENT C
COOLER RECEIPT FORM

Fax this form and the CoC records to Jacobs Program/Project Chemist within 24 hours
of receiving sample. ‘ : . :

CoC Number CEl- ASpod (One receipt form per cooler)

Cooler Number/Name on CoC _H{ A~

Laboratory and Location (T 86 MucusRdee AJ(

Lab SDG | : 1020253 ' ;

1. Were custody seals on outside of cooler? _ NO
If yes, how many and where? | i Frous / [ ey b AT :
Were signatures and dates correct? - I 7 _ NO

2. Were custody papers taped to lid inside of cooler? ) NO -

3. \Were custody papers properly filled out (ink, signed, etc.)? NO

4.  Did you sign custody papers in the appropriate place? ' NO

5. Did you attach shipper's packing slip to this form? . YES—NO—A/f-

6. Whatkind of packing material was used? _ Lo / v/ -

7. Was sufficient ice used (if appropriate)? . I NO

8. Were all bottles sealed in separate plastic bags? NO

9 Did all bottles arrive in good condition? : NO

. 40. Were all bottle labels complete (number, date, signed, analysis, pres., ' " NO
’ etc.)? v : : :

11. Did all bottle labels and tags agree with custody papers? % NO

12. “Were correct bottles used for the tests? : NO

13. Were VOA vials checked for absence of air bubbles, and if present noted? '¥Es._—N9—~ﬂ/ﬂ—

14. Was sufficient amount of sample sent in each bottle? NO

15 Chain-of-custody identification number: _ E'l ~AS00(

Temperature blank reading 2, 3°%C
Cooler temperature. ‘ 4.1 .
Identification number of thermometer T 1 E | ' :

16. Is temperature within 4+/- 2°C? . - ' NO

17. Were labels correctly associated with pre-tared containers? (not placed NO

: directly on jars)? _ ‘
CORRECTIVE ACTION FORM ATTACHED _ ' YES NO

Jacobs Project Chemist contacted? Date/Time

Attach associated CoC record and Conversation Confirmer forms.

Explain any

discrepancies:

C:WINDOWS\TEMP\Cooler ReceiptNEW2001B.doc




Case Narrative

Customer: JAAM Jacobs Engineering Group (AK)
Project: 3024365 Elmendorf T012,COC EL-A5001
3024365005 PS

DRO: Unknown hydrocarbon pattern present.

3024365007 PS )
DRO: Unknown hydrocarben pattern present.

3024365008 PS ‘
DRO: Unknown hydrocarbon pattern present,

3024365009 PS
DRO: Unknown hydrocarbon pattem present.

239007 LCS
Trichibroflucromethane, acetone, MEK, 1,1,2,2-tetrachloroethane, 1,2-DCB, hexachlorobutadiene above QC

acceptance criteria.
Diethy! ether below QC acceptance criteria.




1926253

C e : CT&E Environmental Services Inc.
Chain-of-Custody Report T
, 152001 ! | l COC Serial -
Collection Organization: JEGA Chain-of-Custody: EL-A5001 Cooler ID: Hes Admin Number: NA
Project Number: Elmendorf TO12 Laboratory: CIE Bill Tos JEGA Repert To: JEGA
Analyses’ Dispose or
COC Collection Containers Requested Contents Return
Sample ID Date  Time Sampler Number Type Volume Preservative Matrix.  Group QC TAT Caution Samples Level
EL-A900101 @ [N 09/20/2002 1245 MUTLEY 1 AMBER 80Z 4C S0 AK102 TDAYS -
EL-A900102 @ f* 0920/2002 1250 MUTLEY 1 AMBER 80Z 4C 50 AK102 TDAYS _
EL-AS00103 @ r'}' 09/20/2002 0945 MUTLEY 1 AMBER BOZ 4C 50 AK102 TDAYS -
EL-A900104 @ (\' 09/20/2062 1230 MUTLEY 1 AMBER 80Z 4C 50 AK102 TDAYS -
EL-A900105 @ A’ 09/20/2002 1130 MUTLEY 1 AMBER 807 4C S0 AK102|SW8270CSIM TDAYS —
EL-A900106 @ (‘\‘ 0972072002 1445 MUTLEY | AMBER 80Z 4C 30 AK102 TDAYS _
- EL-A500107 g @ p 09/20/2002 1450  MUTLEY |1 AMBER 40Z 4C_METHANOL SO SWE021B TDAYS -
EL-A900107 09/20/2002 1450 MUTLEY 1 AMBER 80Z 4C SO AK102 TDAYS _

“ | EL-Asoi08 @) 05/20/2002 1453 MUTLEY 1 AMBER S0Z 4C 50 AKI02 TDAYS -
EL-A9OOIO9§ @P"'(b 09/20/2002 1455 MUTLEY 1 AMBER 40Z 4C_METHANOL SO Swa021B TDAYS _
EL-A900109 09/20/2002 1455 MUTLEY 1 AMBER 807 4C S50 AKI02 TDAYS -
EL-A9001 10@ Y—\" 09/20/2002 1455 MUTLEY | AMBER 40Z AC_METHANOL SO SWg0218 TDAYS -

Comments:
Special Instructions:
?/ :aﬁ: z J/éo
Relinquish By: 0_ TvE A K MA_QW wnga hg_/‘g Y23 /2. (0BO
Received By: = MT /ﬂ b
Lot / ‘Z Lt b'L IO o18)

Paee: |

----------)m‘_



1026253
~ ATTAGCHMENT C

COOLER RECE!PT FORM

Fax this form and the CoC records to Jacobs Pro
of receiving sample. ' : :

12. Were correct botties used for the tests?
13. Were VOA vials checke
14. Was sufficient amount of sample sent in each bottle?

JED NO
15. Chain-of-custody identification number: £~ A5 .

Temperature blank reading : 2, 3°C

Cooler temperature. 4.19%

identification number of thermometer Tt E | - ' ' |
16. Is temperature within 4+/- 2°C7? N ‘NO
17. Were labels correctly associated with pre-tared containers? (not placed NO

directly on jars)? . ,
CORRECTIVE ACTION FORM ATTACHED - YES NO

obs Project Chemist contacted? Date/Time

Jac

Attach associated CoC record and.Conversation Conﬁrmef_forms. '

Explain any

"discrepancies:

gram/Project Chemist within 24 hours '

CoC Number - El-AS00( (One receipt form per cooler)
Cooler Number/Name on CoC _H ( A :
t_aboratory and Location (T e E PR pE AA(
Lab SDG . : 1020253 :
1. - Were custody seals on outside of cooler? : : o @ NO
If yes, how many and where? | i Fuoux / F i B ACiC
Were signatures and dates correct? I NO'
2. Were custody papers taped to lid inside of cooler? _ NO -
3. Were custody papers properly filled out (ink, signed, etc)? ' NO
4 Did you sign custody papers in the appropriate place? S NO
5 Did you attach shippers packing slip to this form? . ~YESE—NO— /U/A—
6,  What kind of packing material was used? p:,(,o/ v ‘
2 Was sufficient ice used (if appropriate)? | : NO
8.  Were all botties sealed in separate plastic bags? » < - NO
g.  Did all bottles arrive in good condition? : o NO
. 10. -Were all bottle labels complete (number, date, signed, analysis, pres., " NO
© ete)? : _ . : ' ' : o
41, Did all bottle labels and tags agree with custody papers? % NO
' NO

d for absence of air bubbles, and if pr_esent noted? ¥E$—-—NG~KI/ :

c :\MNDOWS\TEMP\CDOler ReceiptNEW2001 B.doc




Case Narrative

Customer: JAAM Jacobs Engineering Group (AK)
Project: 3024758 Elmendorf TO12 (1026875)

3024758001 PS
DRO detected in the Method Blank at 1.27 mg/Kg.

3024758002 PS ,
DRO detected in the Method Blank at 1.27 mg/Kg.

Samples analyzed at the Ludinglon, Michigan laberatory of CT&E Environmental Services Inc.

#

1A




3024759

182687

Chain-of-Custody Report :.

Collection Organization: JEGA Chain-of-Custody: EL-A9009 Cooler ID: H{'_:g Admin Number: ng
Project Number: Eimendorf TO12 Laboratory: CTE Bill To: JE;GK Report To: JEGA
Analyses Dispose or
CQcC Collection Containers Requesied Contents Return

b—Sample ID Date  Time Sampler Number Type Volume Preservative Matrix IGroup - A QC TAT Caution Samples Level

EL-A%00001 lo/ f67/02 , uf(.fg‘MUTLEY i AMBER 80Z 4C SO AKIOZ W@‘ MY 7&’2[5 _
Q‘\EL-A%OQGZ wﬁp/o'z. iqe)@ MUTLEY 1 AMBER 80Z  4C SO AKI02 \45? TDAYS _

Comments:

Received By:

Special Instructions:

Relinquish By: %

j0 10102 /% 75~

o

‘ (fmu:i{lwo/ CTEWCL_MMO&(AM&Z{A/{DA(/OZHJ/
puA[J{[ Lo/w[oz (815 ¢—Ele— \? CMLOUQ‘* fe~fre M co

" Page: |

10/02/2002




1@258?5

~ ATTACHMENT C
COOLER RECEIPT FORM

Fax this form and the CoC récords to Jacobs Program/Project Chemist within .24 hours
of receiving sample. _ . . :
CoC Number 'E\_- NTODT _(One receipt form per cooler)

Cooler Numb_erIName on CoC ¢ G
Laboratory and Location TEE A deps

2O NOO D WM

Lab SDG - 10 kPES
1. Were custody seals on outside of cooler? o S YES- (NO
If yes, how many and where? - oo (ARRIER L
Were signatures and dates correct? ' : —Y—ES—-—vNQW—-LafA-
Were custody papers taped to lid inside of cooler? . : VED NO
Were custody papers properly filled out (ink, signed, etc.)? - NO
Did you sign-custody papers-in.the-appropriate place? - - : JdES> NO
'Did you attach shipper's packing slip to this form? -#E-S—-—Ne-—-ﬂ/@r
What kind of packing material was used? _~ Lo a R
Was sufficient ice used (if appropriate)? o . ~NO
Were all botties sealed in separate plastic bags? : .
Did all bottles arrive in good condition? : o NO
0. \Were all bottle labels complete (number, date, signed, analysis, pres., . . NO
etc.)? - - : ' _ ‘ _ :
11. Did all bottle labels and tags agree with custody papers? - . 'YES. @ ) I
12.  Were correct bottles used for the tests? S ‘ NO
13, Were VOA vials checked for absence of air bubbles, and if present noted?  -¥ES—NE-4/A
14.  Was sufficient amount of sample sent in each bottle? . : NO - E
415. Chain-of-custody identification number. _E\ - A 909 ' : l
Temperature blank reading 2, 300 - '
Cooler temperature. ' 0% ‘ - : : : , l
Identification number of thermometer cT2e 4] ' S _ L B
R E}b NO

16. Is temperature within 4+/- 2°C?. . ‘
17. Were labels correctly associated with pre-tared containers? (not placed - .¥ES-——N6—'M/A- I

" directly onjars)? .

CORRECTIVE ACTION FORM ATTACHED ~ . 'YES NO

Jacobs Project Chemist contacted? Date/Time

Attach aséociated CoC record and Conversation Confirmer forms. | _ | | .' C A I
Explain any- | _ —_— |
discrepancies: : () £pmpLeR 18 b Dt%ﬁia&f o TS, THARA IS I :
IO DICHTED oA (oC : SR, :

CWINDOWS\TEMPICooler ReceiptNEW2001B.doc 4 1 S o . I
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Jacobs Projéct'Ch_emisf contacted? Date/Time

ATTACHMENT C
COOLER RECEIPT FORM ,

Fax this form

and the CoC'ret.:c_)rds to Jacobs Program/Project Chemist within 24 hours.
of receiving sample. o .

CoC Number L -Aacea (One receiﬁt form per cooler)
Cocler Number/Name on CoC |7 jtge G/ d 4 yeS3 Fec3 .
Laboratory and Location CT4E M s -
Lab SDG : SOrYT7SE

1. Were custody seals on outside of cooler?

" |fyes, how many and where? __ TJop LQ-L+ <L Rc-;,h,f Siiles
Were signatures and dates correct? "

Were custody papers taped to lid inside of cooler? ’
Were custody papers properly filled out (ink, signed, etc.
Did-you-sign-custedy-papers in the appropriate place?
Did you attach shipper's packing slip to this form?

* What kind of packing material was used? Bl b
Was sufficient ice used (if appropriate)? ) -
Were all bottles sealed in separate plastic bags?
Did all bottles arrive in good condition? : : , :

0. Were all bottle labels complete {(number, date, sighed, analysis, pres.,

etc)? - _ ' E

11. Did all bottie labels and tags agree with custody papers? ~ NO

42.  Were correct bottles used for the tests? I C EE% NO

13. Were VOA vials checked for absence of air bubbles, and if present noted? | °—¥ES€F,\NO

)7

. 14.  Was sufficient amount of sample sent in each bottle? NO
45. - Chain-of-custody identification number: EL ~ A6 ;
Temperature blank reading =0 0
Cooler temperature. , ' e .
1dentification number of thermometer ) 3s2ge | ©
: C@ NO

46.. |s temperature within 4+/- 2°C?

17. Were labels correctly associated with pre-tared containers? (not ptaced. A(-Egvpf NO

- directly on jars)? : |
CORRECTIVE ACTION FORM ATTACHED . - ves Q)

-

Attach associated CoC record and Conversation Conﬁrm'er‘forms.

Explain any

discrepancies:

CWINDOWS\TEMP\Cooter ReteiptNEW2001B.doc 7
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EXECUTIVE SUMMARY

The accompanying report presents findings of the State-Elmendorf Environmental Restoration
Agreement (SERA)} Phase 1X Release Investigation (Rl) at ST409/7/9 on Elmendorf Air Force
Base (EAFB). ST409/7/9 is the location of a former underground storage tank (UST) adiacent
to Building 4913 (formerly Building 24-805), which is just south of the former EAFB hospital.

The 20,000-gallon UST, Air Force Identification Number (AFID) 805, held heating oil for the
former hospital's backup heating system. After failing a tank tightness test in 1994, the UST
and associated piping were removed under the EAFB UST management plan. Analytical
results from soil samples collected from the UST excavation indicated the presence of
contamination from petroleum, oil, and lubricants (POL) products.

Ris conducted at ST409 under SERA Phases IV and VIl indicated the need for further
investigation of both groundwater and soil because of the following findings:

o Groundwater at the former UST location had been contaminated with dissolved-
phase POLs. Because 5T409/7/9 is not within the Operable Unit 5 (OUS) Model
Area, dissolved-phase contaminants must be addressed under SERA.

» Contaminated soil encountered during the installation of monitoring well 409WL05
during SERA VI exceeded Alaska Department of Environmental Conservation
(ADEC) cleanup standards. This contaminated soil was believed to be unrelated to
the UST release because of the relatively shallow depth of the contaminated soil and
the distance from the former UST location. '

The goal of the 2001 field program at ST409/7/9 has been to gather additional data that would
address data gaps identified by ADEC, and EAFB and allow for evaluation of the potential for
site closure. There were two major objectives of the SERA Phase X investigation at this site:

» To monitor the leading edge of POLs contamination in groundwater, EAFB installed
fwo additional wells downgradient from the UST release to act as sentinel wells.
Sitewide sampling and analysis of groundwater was conducted.

« To further delineate contaminated soil near monitoring well 409WI.05, five borings
were advanced around the well. Soil samples were collected for field screening and
off-site analysis.

Major findings of the SERA Phase |X investigation included the following:

« Groundwater monitoring indicated that POLs in the form of diesel range organics
(DRO) were present at a concentration range of 1.5 to 6.7 milligrams/Liter (mg/L) at
the UST release location. These concentrations exceed ADEC cleanup levels.

ES-1
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¢ DRO was detected approximately 75 feet downgradient of the UST release in one of
the new sentinel wells (409WLO08), but at a concentration below ADEC cleanup
levels. '

+ Of the five borings advanced around well 409WL0S5, only at boring 01409BH03 were
POLs detected, and these occurred at a depth range of 2 to 5 feet below ground
surface {bgs). DRO concentrations detected at 01409BHO3 ranged from 3,900 to
5,700 milligrams per kilogram (mg/kg), exceeding ADEC cleanup levels by a factor of
10. Total xylenes were also detected at this boring, but at concentrations well below
ADEC cleanup leveis.

Because the contaminant sources appear to have been fully identified, establishment of a
passive remediation approach is warranted to minimize further impact to groundwater.
Additionally, contaminated soil in the vicinity of monitoring well 409WL05 should be excavated

and remediated.
At

ES-2
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1.0 INTRODUCTION

This report presents the findings of the State-Elmendorf Environmental Restoration Agreement
(SERA) Phase IX Release Investigation (RI) at ST409/7/9 Former Hospital Outbuiiding, on
Elmendorf Air Force Base (EAFB: see Figure 1-1). SERA is a cooperative agreement signed in
October 1992 between the U.S. Air Force (USAF) and Alaska Department of Environmental
Conservation (ADEC).

SERA addresses EAFB’s solid waste; underground storage tank (UST); and petroleum, oil, and
Jubricant (POL) spill program areas, and does not include sites already addressed in EAFB’s
Federal Facility Agreement (FFA). FFA sites are subject to the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA).

SERA requires EAFB to perform any necessary assessment, monitoring, remediation, and
closure of solid waste, UST, and POL spill sites identified under SERA, as well as new sites
identified subsequent to the issuance of SERA. For all sites in SERA Phase IX, it has been
established through previous environmental investigations that a discharge or release has
occurred from a known source of contamination (e.g., leaking UST or surface spill}.

The goal of the 2001 field program at ST409/7/9, which has been investigated during previous
SERA phases, is to gather additional data that will address data gaps identified by ADEC and
EAFB and allow for evaluation of the potential for site closure.

1.1 Report Outline

This report is divided into the following sections:

s Section 1.0 introduces the report and describes the SERA program, the regional
setting, applicable ADEC regulatory requirements, site background, previous
investigations, and site objectives.

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

» Section 3.0 describes 2001 fieldwork and discusses all findings to date for the site.

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

« Section 5.0 is a list of documents cited in this report.

1-1
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Analytical results, and figures for previous investigations are presented in Appendix A.
Appendix B contains a letter from ADEC dated March 21, 2000, requesting that additional
investigation be conducted at ST409/7/8. Boring exploration and monitoring well logs are
presented in Appendix C. Monitoring well development, purge and sample collection records
for SERA Phase IX are presented in Appendix D. Photographs taken during SERA Phase IX
fieldwork are provided in Appendix E. Appendix F contains completed ADEC forms for the UST
investigation and the Preliminary Risk Evaluation. The SERA Phase IX data assessment report
for ST409/7/9 includes a discussion of data quality and chromatogram interpretations, and is
provided in Appendix G. Geotehnical data for three samples collected at ST409/7/9 is included
as Appendix H.

1.2 SERA Phase IX

The approach to SERA fieldwork was based on whether or not a site is located within the
groundlvater modeled area (Operable Unit 5 [OU5] Model Area) of the EAFB outwash plain
(Figure 1-2). Because groundwater quality in the model area is being monitored actively under
the terms used {o establish OUS, SERA sites within the model area typically do not address
dissolved-phase contamination. ST4089 is not in the model area, and therefore the investigation
must focus on the presence of dissolved-phase contaminants in both groundwater and soil.

1.3 ADEC Regulatory Requirements

The State of Alaska regulations pertinent to the SERA Phase I1X Rl for ST409/7/9 include the
site characterization/Rl and corrective action requirements of Tille 18 of the Alaska
Administrative Code (AAC), Sections 75 and 78.

1.4 ADEC Underground Storage Tank Regulations

For UST sites with a confirmed release of petroleum product, an Rl must be performed in
accordance with 18 AAC 78.234. ST409/7/9 is subject to the Rl requirements of 18 AAC 78
(UST Regulations), including the soil and groundwater cleanup levels published in 18 AAC 75
and commonly known as the Contaminated Sites Remediation Program (CSRP).

The RI regulations require that after initial release abatement is complete, an Rl is conducted to
characterize the release and the actual or potential threat to human health and safety, and to
the environment. If applicable to the site, the Rl must include the following (with the applicability
to the SERA program also noted):

1-3
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» Soil samples must be taken to adequately characterize the horizontal and vertical
distribution of the release in the soil and to identify soil properties that are likely to
influence the type and rate of migration. Multiple investigations have been
conducted at the site to satisfy this requirement.

= Investigation of the site geology and hydrogeology must be conducted to adequately
characterize the horizontal and vertical distribution of the release in groundwater and
to identify the features that affect the fate and transport of the release. Multiple
investigations have been conducted at the site to satisfy this requirement.

» Investigation of any surface waters must be conducted to adequately characterize
significant hydrologic features such as surface drainage patterns and quantities,
surface waters, floodplains, and actual or potential contaminant migration routes
toward or within these features. The release site is not located near any significant
hydrologic feature.

e A hazard ranking evaluation must be conducted to measure the potential risk fo
human health and safety and to the environment. The completed ADEC form
“Underground Storage Tank Program Preliminary Risk Evaluation Form” is provided
in Appendix F. This form was prepared during the SERA PHASE IV RI.

1.5 Regional Geology

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 Elmendort
Moraine traverses the base from northeast to southwest and consists of discontinuous,
unconsolidated glacial till comprising gravel, sand, and silt deposits. The southern boundary of
the Elmendorf Moraine is a ridgeline running along the north side of the east-west runway.
Underlying the glacial deposits of the Elmendorf Moraine are the shallow marine deposits of the
Bootlegger Cove Formation. The shallow aquifer within the EImendorf Moraine occurs from 1 to
60 feet below ground surface (bgs). The greatest depth to groundwater is along the moraine
crest, which also acts as a groundwater divide with groundwater becoming shallower along the
fimbs of the moraine (USAF 2000a). Groundwater flow is divided by the Eimendorf Moraine.
Groundwater flow direction in the Eimendorf Moraine closely matches the slope of the surface
topography, with flow to the northwest along the north edge and to the southeast along the
south edge of the moraine (USAF 2000a).

South of the moraine are sediments associated with the glaciofluvial deposits of an outwash
plain (herein called “Main Outwash Plain”}, consisting of mainly unconsolidated, poorly sorted
sand and gravel with a thin overlying layer of loess present locally. Underlying the glacial
outwash deposits are fine-grained silt and clay deposits of the Bootlegger Cove Formation. The
Bootlegger Cove Formation beneath the Elmendorf Moraine is encountered between 50 and
100 feet bgs. Depth io the shallow aquifer in the Main Outwash Plain is between 5 and 50 feet

1-5
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bgs. The general flow direction of the shallow aquifer in the Main Outwash Plain is to the south
and southwest, toward Ship Creek.

South of the Main Outwash Plain is the Ship Creek Alluvium. The Ship Creek Alluvium is
comprised of unconsolidated, fine- to medium-grained sands, with lesser amounts of fine-
grained gravel. The Bootlegger Cove Formation is believed to underlie the Ship Creek
Alluvium, although the Bootlegger Cove Formation is exposed only in downstream locations
(USAF 2000). Depth to the shallow aquifer in the Ship Creek Alluvium varies from zero to 10
feet bgs. The general flow direction of the shallow aguifer in the Ship Creek Alluvium closely
matches that of Ship Creek. ST409/7/9 is within the Ship Creek Alluvium.

North of the Elmendorf Moraine are advance outwash deposits consisting of stratified sand and
pebble-and-cobble gravel. The Bootlegger Cove Formation underlies the advance outwash
deposits and is exposed along the Knik Arm bluff. The thickness of the advance outwash
deposit ranges from 5 to 42 feet along Knik Arm. Groundwater occurs in the advance outwash
deposits above the Bootlegger Cove Formation.

Overall, the regional groundwater flow direction north of the moraine is to the northwest toward
Knik Arm of Cook Inlet, while the regional groundwater flow direction south of the moraine is to
the south and west toward Ship Creek (Figure 1-2). The local groundwater flow direction at the
site is to the northwest toward Ship Creek.

1.6 Site Background

Site ST409/7/9 is the former location of a 20,000-gallon UST near Building 4913 (formerly
Building 24-805), which is located south of the former EAFB Hospital. The UST, AFID 805, was
installed in 1950 and contained heating oil for the former hospital’s backup heating system. The
tank failed a tank tightness test in July 1994. The UST and associated piping were removed
from the ground in October 1994 under the EAFB UST management program. The UST
excavation was about 13 feet deep, and groundwater was not encountered (USAF 1994).
Previous investigation analytical results and figures are presented in Appendix A.

The depth to groundwater is approximately 30 feet bgs, with a presumably westerly gradient
(USAF 1999, 2000). Excluding the six monitoring wells and two piezometers installed during
the 1996 and 1998 investigations, no monitoring wells are present in the vicinity to assist in
assessing groundwater quality upgradient and downgradient of the site. The nearest well to
ST409/7/9 that was included in the 1999 Basewide Groundwater Sampling Event is
OuUsB-MW-01, located 4,000 feet west of the site. Because of the great distance from the site,
OUB-MW-01 is not useful in assessing groundwater impacts from the site. Base Well 43
(BW-43) is approximately 800 feet north-northeast of the site. The site is outside the EAFB
Outwash Plain Groundwater Model! Area.

9000-268-400 January 2002
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1.6.1 Previous Investigations

UST Site Assessment. Soil samples were collected from the excavation at the time of the UST
removal. An ADEC Level A cleanup standard was determined for the site. Five of the seven
soil samples collected from the limits of the excavation contained concentrations of diesel range
organics (DRO) exceeding the Level A cleanup standard. The maximum concentration of DRO
was 12,000 milligrams per kilogram {mg/kg). The samples were not analyzed for BTEX
compounds (benzene, toluene, ethylbenzene, and total xylenes) or residual range organics
(RRO). In addition, the three samples collected from the stockpile generated during the UST
removal contained concentrations of DRO (1,100 to 5,200 mg/kg) exceeding the Level A
cleanup standard (100 mg/kg). With the approval of ADEC, this soil was used to backfill the
excavation. In addition, 100 cubic yards of imported, clean fill was used to backfill the
excavation. Based on the elevated DRO concentrations, the UST removal report concluded
that an Rl was required at the site (USAF 1994).

SERA" Release Investigations. An Rl was conducted at ST409/7/9 under SERA Phase IV in
1996 and 1997. Six borings were advanced in the vicinity of the former UST, and three of the
borings were completed as groundwater monitoring wells, two as soil gas monitoring arrays,
and one as a bioventing well. The site was also investigated under SERA Phase VIl in 1998.
Three additional borings were advanced, with two of the borings completed as groundwater
monitoring wells. The two Rlis are discussed below.

SERA Phase IV. In 1896, three soil borings were advanced in the vicinity of the former
excavation. One boring was placed in the center of the former tank excavation and the other
two borings were placed north of the former tank. Two soil samples were collected from each
boring and analyzed for gasoline range organics (GRO), DRO, and BTEX. One sample
collected from 31 feet bgs from boring 409PZ02, placed directly north of the former excavation,
contained DRO exceeding the Level A cleanup criteria.

In 1997, three additional soil borings were advanced to further define the extent of soil
contamination associated with the former UST. The three borings were completed as
monitoring wells. The samples were analyzed for GRO, DRO, and BTEX and selectively
analyzed for polycyclic aromatic hydrocarbons (PAHs). Two of the three borings contained
concentrations of DRO (1,410 and 2,600 mg/kg), exceeding the Level A cleanup standards.
GRO, BTEX, and PAHs were also detected in the samples, but at concentrations below the
Level A cleanup standards and Method Two cleanup criteria.

Groundwater samples were collected from monitoring wells 409WL02, 409WLO03, and
409WL04. The samples contained concentrations from 0.179 to 1.3 mg/L DRO, none of which
exceeded the ADEC cleanup criteria of 1.5 milligrams per liter (mg/L) (USAF 1997).

SERA Phase VII. 1In 1998, as part of SERA Phase VI, three additional borings, two completed
as groundwater monitoring wells, were advanced at the site. The locations of the wells and
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borings were based on the groundwater flow direction at the site, contaminant plume profiles
identified during the SERA IV investigation, and site infrastructure constraints. A total of seven
soil samples were collected from the three borings. One sample collected from 5 feet bgs in
409WL05 contained DRO exceeding the ADEC Level A cleanup level. This contamination was
assumed unrelated to the former UST because of the sample’s shallow location relative o the
other samples that showed impacts. Groundwater samples were collected from five monitoring
wells at the site. Two groundwater samples exceeded the ADEC cleanup criteria for DRO:
409WL02 contained 2.55 mg/L, and 409WL03 contained 23.5 mg/L (USAF 1999).

1.6.2 Exceedances‘of Cleanup Levels

Soil. Data from the UST closure and the SERA 1V and VI investigations were compared to the
ADEC Method Two cleanup criteria (18 AAC 75.342, Tables B1 and B2, under-40-inch zone).
The exposure pathway (inhalation, ingestion, or migration to groundwater) with the most
stringent value was chosen for comparison with the analytical results. Soil and groundwater
contan#inated by heating cil need to be analyzed for DRO, RRO, BTEX, and PAHSs to satisfy the
Method Two cleanup criteria.

Soil samples from 1994, 1996, 1997, and 1998 indicate that DRO exceeding the ADEC Method
Two soil cleanup level of 250 mg/kg are present in the vicinity of the former UST. Elevated
levels of DRO were found to have migrated vertically at the location of the tank and horizontally
along the smear zone downgradient of the tank. GRO, BTEX, and PAHs have not been
detected in the soil in excess of their respective Method Two cleanup criteria.

During the UST closure in 1994, up to 12,000 mg/kg DRO was documented in the sidewalls and
base of the UST excavation. During subseguent investigation efforts, the highest concentration
of DRO detected was from 21 feet bgs at the location of the former UST excavation. Elevated
DRO concentrations also have been detected downgradient ¢f the former tank.

In addition, a soil sample collected from 409WLO0S, approximately 40 feet east of the former
UST, exceeded the Method Two cleanup criteria for DRO. The sample was collected from
5 feet bgs and contained 1,480 mg/kg DRO. A sample collected from 15 feet bgs contained
4.51 mg/kg DRO. The contaminated soil encountered at the former tank location has been
shown to be present from 9 to 40 feet bgs. The contaminated soil encountered in 409WL05
was found at a shallow depth and does not extend vertically. Therefore, it appears that this soil
is not related to the contaminated soil in the vicinity of the former tank.

Soil sampling conducted at the site prior to SERA Phase IX did not include analysis for RRO, as
required by ADEC.

Groundwater. Data from the SERA Phase 1V and Vil investigations were compared to the
ADEC groundwater cleanup levels (18 AAC 75.345, Table C). In 1997, groundwater samples
collected from monitoring wells 409WL02, 409WL03, and 409WL04 contained DRO ranging
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from 0.179 to 1.3 mg/L. These levels are below the ADEC cleanup standard of 1.5 mg/l.. GRO
and BTEX constituents were not detected in the groundwater samples.

in 1998, groundwater samples were collected from monitoring wells 409WL02 through
409WL06. DRO was not detected above the method reporting limit (MRL) of 0.103 mg/L in
409WL04 in 1998, although in 1997 DRO had been detected at 0.179 mg/L. The concentration
of DRO in samples from 409WL02 and 409WL03 increased by more than one order of
magnitude from 1997 to 1998. The DRO concentration increased from 0.331 to 2.55 mg/L at
409WL02, and from 1.3 to 23.5 mg/L at 409WL03. Samples from 409WL05 and 409WL06
contained 0.12 mg/l. DRO and 0.652 mg/L DRO, respectively. Ethylbenzene and xylenes were
detected in four of the five wells sampled in 1998, but none of the results exceeded the ADEC
cleanup levels. Benzene and toluene were not detected in any of the five wells. Samples from
409WL02 and 409WLO03 contained 0.044 and 0.12 mg/l. GRO, respectively, both below the
ADEC cleanup level of 1.3 mg/L.

1.7  Objectives of SERA Phase IX Investigation

In a letter to EAFB {Appendix B), ADEC requested that additional investigation activities be
conducted at the site (ADEC 2000c). ADEC requested that fwo additional wells be placed
downgradient of 409WLO03 to further define the groundwater contaminant plume. Additionally,
ADEC requested that the shallow contamination encountered at 409WL05 be further
investigated. Based on a review of the results of previous investigations and this input from
ADEC, the objectives of the SERA Phase IX field investigation at ST409/7/9 were to:

¢ Better define the groundwater contaminant plume downgradient of the former UST,
specifically to the northwest of 409WL03 and 409WL04. '

« Obtain a current snapshot of the extent and concentration of groundwater contaminants
on site by sampling all wells at the site. Groundwater samples had last been collected in
July 1998.

e Investigate shallow soil contamination near 409WL05. One sample collected at 5 feet
bgs in this location in 1998 exceeded the Method Two DRO cleanup level, while a
deeper sample exhibited a decrease in contaminant concentration. This finding
suggests that the contamination in soil at 409WL05 was due to a surface spill and is not
associated with a release from the nearby UST, which resulted in contaminants at
depths ranging from 15 to 40 feet bgs.

» Collect data to support assessment of monitored natural attenuation (MNA) as a
remedial option at this site.
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3.0 RESULTS

3.1 2001 SERA Phase IX Field Program
3.1.1 Soil Boring/Monitoring Well Installation

Monitoring well installation was performed in accordance with USACE guidelines (USACE
1998). Two monitoring wells (409WL07 and 409WL08) were installed on July 3, 2001. At the
time of instaliation, these wells were designated 01409WL01 and 01409WL02, respectively.
These wells were later renamed on August 2, 2001, to 409WL07 and 409WLO8, respectively, to
prevent confusion with existing wells 409WL01 and 409WL02, which were installed during
previous phases of SERA. Five soil borings (01409BHO01, 01409BHO2, 01408BHO3,
01409BH04, and 01409BH05) were installed on July 6, 2001. Soil samples were collected at a
minimum of every 5 feet for lithologic logging and HHS screening. Select samples were also
submitted for laboratory analyses of DRO/RRO, GRO/BTEX, PAHs, and TOC. Additionally,
samples were submitted for physical characteristic analysis for use in assessing the site’s
potential for MNA. Figure 3-1 is a site layout map showing the location of the soil borings and
monitoring wells. Soils encountered throughout the site were generally sands and gravels.

One round of water level measurements was conducted at existing monitoring wells prior to the
commencement of drilling to assist in placement of downgradient wells. Monitoring well
409WL07 was installed downgradient and 409WL08 was installed downgradient and slightly
cross-gradient of 409WL03 and 409WL04 to better define the groundwater contaminant plume.
No fuel odor was observed in either soil borings, and the highest HHS reading was 1.1 ppm.
Groundwater was encountered at approximately 25 feet in both wells.

Five soil borings (01409BH01, 01409BH02, 01409BH03, 01409BH04, and 01409BH0S) were
installed around 409WLO5 to delineate the lateral extent of surface soil contamination observed
in soil samples collected from this location. No fuel odor was observed in soil samples collected
from soil borings 01409BH01, 01409BH02, 01409BH04, and 01409BH05. HHS readings from
these four borings ranged from zero to 2.6 ppm. At boring location 01409BHO3, an elevated
HHS reading (92.4 ppm) and a strong fuel odor were observed at a depth of 2 feet bgs. The
presence of petroleum hydrocarbons at 01409BHO03 decreased fo a slight fuel odor and a HHS
reading of 20.0 ppm at 11 feet bgs. Boring 01409BHO3 was terminated at 11 feet bgs because
of its proximity to 01409WLO05, and because the vertical extent of contamination had been
characterized previously in samples from 01409WL05.
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SERA PHASE IX ST409/7/9 RELEASE INVESTIGATION REPORT FiNAL

3.1.2 Well Development and Sampling

Monitoring wells 409WL07 and 409WL08 were developed on July 24, 2001. Al eight wells were
sampled between August 1 and August 3, 2001. No measurable thickness of free product was
measured in any wells. A slight fuel odor was noted in 409WL04, and a sulfur odor was
observed in 409WL03; no other wells sampled exhibited unusual odors.

3.2 Discussion of Findings

Tables and figures presenting the results discussed in this subsection are presented at the end
of the subsection.

3.2.1 Soil Findings

Field gcreening and off-site analytical soil results indicate that petroleum hydrocarbon
contaminated soil in the vicinity of 409WL05 is limited in lateral extent. All scil samples
submitted for off-site analysis from 01409BHO1, 01409BH04, 409WL07, and 409WLO08 were
found to be below the MRLs for DRO/RRO, GRO/BTEX, and PAH analyses. However, DRO
was detected at the 2-t0-4 foot bgs interval for 01409BH03 at a concentration of 5,700 mg/kg. A
field duplicate of this sample was found to have a DRO concentration of 3,900 mg/kg. These
concentrations exceed ADEC Method Two, Table B2, cleanup levels for DRO {migration to
groundwater [250 mg/kg]). RRO and GRO were detected at concentrations of 78 mg/kg and
5.8 mg/kg, respectively, in this sample, results that are well below ADEC cleanup levels.
Ethylbenzene and xylenes were also detected in this sample at concentrations below ADEC
cleanup levels. Table 3-1 and Figure 3-2 show the SERA Phase IX soil analytical results.

3.2.2 Groundwater Findings

The purpose of installing 409WL07 and 409WLO08 at the locations that were selected was to
establish two downgradient wells that could act as sentinel wells to monitor for contamination
previously observed in 409WL03 and 409WL04. Groundwater results were compared to
groundwater cleanup levels, as discussed in Section 2.11.2. GRO, BTEX, and PAH analytes
were not detected in any samples above MRLs. DRO was detected at levels exceeding the
ADEC groundwater cleanup level for DRO (1.5 mg/L) at 408WL02 (1.5 mg/L, with field duplicate
at 2 mg/L) and 409WL03 (6.7 mg/L). DRO was also detected in 409WL04, 409WL06, and
409WL08 at concentrations below the ADEC cleanup level. RRO was detected in all sampled
wells at concentrations below the ADEC cleanup level. Table 3-2 and Figure 3-3 show the
SERA Phase |X groundwater analytical results.
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FINAL

Table 3-1. Soil Analytical Results: Site 409/7/9, SERA Phase IX Release Investigation, 2001,

Location: 01409BHO1 01409BH03
Sample Depth: Soil 5 Feet 2 Feet
Sample ID;f| Cleanup 409BHO1S05.0N1 409BH03S502.0N1 408BH03IS020.2N1
Sample Datezf|  Level* 7/8/2001 7/6/2001 7/6/2001
Sampie QC Type: Field Duplicate
Laboratory 1D{s}; 993683-22, 5938323 || 99383-24, 99383-25, | §9383-26, 99383-27
99383L25
Parameter Unit
Petroleum Hydrocarbons [AK101, 102, 103]
Gasoline Range Organics mg/kyg 300 ND [2.3% 5.8 [2.2] 5.8 [2.2]
Diesel Range Organics ma/kg 250 ND [36] 5,700 [180] 3,900 [36}
Residual Range Crganics ma/ka 11,000 ND [36] 88 [35] 78 [36]
IBTEX [8021B}
Benzene mg/kg .02 ND {0.023] ND {0.022] ND [0.022]
Ethylbenzene ma/kg 5.5 ND [0.047] 0.05 [0.045] ND [0.045}
m,p-Xylene (Sum of fsomers) ma/kg NA ND [0.093] 0.12 [0.09] 0.056 {0.089] J
0-Xylene ma/ky NA ND_[0.047] ND [0.045] ND [0.045]
Total )4‘\.'ir:_'nes1 ma/kq 78 ND -- 0.12 -- 0.056 --
Toluene ma‘kg 5.4 ND_[0.047] ND [0.045] ND [0.045]
Polycyelic Aromatic Hydrocarbons (PAHs) [8270C]
2-Chloronaphthalene ua/kg NA ND [1.2] ND [14] ND [13]
2-Methylnaphthalene na/kg NA ND [1.2] ND [14] ND [13]
Acenaphthene Hakg 210,000 ND [1.2] ND [14] ND [13]
Acenaphthylene ug/kg NA ND [1.2] ND [14] ND [13]
Anthracene uaka 0 4,300,000 ND [1.2] ND [14] ND [13]
Benzo(alanthracene ua/kg 6,000 ND [2.5] ND (28] ND [28]
Benzo(a)pyrene pafkg 1,000 ND [1.2] ND §14] ND [13]
Benzo(b)luoranihene pa/ka 11,000 ND [1.2] ND {14] ND 13]
Benzo{g,h,i)perylene palkg NA ND [1.2] ND {14] ND [13]
Benzo(k)flugranthene uarkg 110,000 ND [1.2] ND {14] ND {13]
Chrysene ug/kg 620,000 ND [2.5] ND [28] ND {26]
Dibenzo{a,h)anthracene ualkg 1,000 ND [1.2] ND [14] ND {13]
Filuorantheng ug/kg || 2,100,000 ND [1.2] ND [14] ND [13]
Fluorene ug/kg 270,000 ND 1.2 ND [14] ND [13]
indeno(1,2,3-cd)pyrene ya/kg 11,000 3 ND i1.2] ND [14} ND [13]
Naphthalene uorka || 43000 24 ND {1.2] ND [14) ND [13]
Phenanthrene ug/kg NA ND {1.2] ND [14] ND [13}
Pyrene uaskg i 1,500,000 NB J1.2] ND [14] ND [13}
Total Organic Carbon [9060]
Total Organic Carbon (TOC) | mokg | NA | - | - —

biotes:

Values in boldface exceed ADEC cleanup levels.
Values in brackets ([xxx.xx]) are MGlLs.
* Total xylenas represent the sum of m, p, and o-Xylenes.
* The rmost stringent soil cleanup ieve! listed in Method Two Tables B1 and B2 (Under 40-inch zone; ADEC 2000b)

Key:

-- = Analysis not performed on this sample.
BTEX = Benzene, toluene, ethylbenzene, and xylenes
J = Resul! is considered an estimate.

NA = Not available.

ND = Parameter not detected above the methed quantitation limit (MQL).
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SERA PHASE IX ST409/7/9 RELEASE INVESTIGATION REPORT 'FINAL
. Table 3-1. Soil Analytical Results: Site 409/7/9, SERA Phase IX Release Investigation, 2001 (Cont.).
L.ocation: 01409BHO4 409WLD7
Sample Depth: Soil 5 Feet 15 Feet 20 Feet
Sample ID: Cleanup 409BH04805.0N1 409WLD18015.0N1 | 409WL0185020.0N1
Sample Date: Level 71612001 713/2001 7/3/2001
Sampte QC Type:
Laboratory (D{(s}: 99383.28, 99383-29 99341-01 9934103
Parameter Unit
|Petroleum Hydrocarbons [AK101, 102, 103]
Gasoline Range Organics ma/kg 300 ND [2] ND {2.1] ND [2.1]
Diesel Range Organics ma/kg 250 ND [32] ND [34] ND [33]
Residual Range Organics mo/kg 11,000 ND [32] ND §34] ND_[33]
[BTEX [8021B]
Benzene mg/kg 0.02 ND [0.02] ND [0.021] ND [0.021})
Ethylbenzene mg/kg 5.5 ND [0.04] ND 10.042] ND [0.0421
m,p-Xylene {Sum of Isomers) mg/kg NA ND [0.081] ND [0.084] ND [0.085]
o-Xylene mo/kg NA ND [0.04] ND {0.042] ND [0.042]
Total Xylenes' markg 78 ND - ND_-- ND --
Tolughe mo/kg 5.4 ND [0.04] ND [0.042] ND [0.0429
Polycyclic Aromatic Hydrocarbons (PAHs) [8270C]
2-Chloronaphthalene ua’kg NA - n --

| 2-Methylnaphthalene 1g/kg NA - - -

| Acenaphthene pafkg f| 210,000 - - -

: Acenaphthylene na/ka NA b - -

| Anthracene ua/kg || 4,300,000 - - -

. Benzo{ajanthracene La/kg 6,000 -- - -
Benzo{alpyrene pa/kg 1,000 - - -
Benzo{bifluoranthene pa/ka 11,000 - - --
Benzo{g,h,i}perylene pa/ka NA -- - -

" Benzo{k)flugranthene ua’kg 110,000 - - -
Chrysene Ua/ka 620,000 - -- --
Dibenzo(a,h)anthracene ua/kg 1,000 - - -
Fluoranthene ua/kg || 2,100,000 - - -~
Fluorene ua/ka 270,000 - - -
indeno(1,2,3-cd)pyrene 1a/kg 11,000 - - --
Naphthalene 2a/ka 43,000 - - --
Phenanthrene 1a/kg NA -- -- -
Pyrene po/ka || 1,500,000 - -- --

Total Organic Carbon [9060]
Total Organic Carbon (TOC) | mg/kg | NA i - I - | -
Notes:

Values in boldface exceed ADEG cleanup fevels.

Values in brackets (pooxx]) are MQLs.

' Total xylenes represent the sum of m, p, and o-Xylenes.

* The most stringent soil cleanup level listed in Method Two Tables B1 and B2 {Under 40-inch zone; ADEC 2000b)
Key:

-- = Analysis not performed on this sample.

BTEX = Benzene, toluene, ethylbenzene, and xylenes

J = Result is considered an estimate.

NA = Not available.

ND = Parameter not detected above the method quantitation limit (MQL).
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Table 3-1. Soil Analytical Results: Site 409/7/9, SERA Phase IX Release Investigation, 2001 {(Cont.).

Lacatian: 409WL07 409WLO8B
Sample Depth: Soil 25.6 Feet 15 Feet 20 Feet
Sample 1D: Cleanup 409WL01S025.6N1 il 409WLG2SO15.0N1 | 409WLD28020.0N1
Sample Date: Level* 7i3/200% 7/3/2001 713/2001
Sample QC Type:
Laboratory [B(s): 99341-08 99341-11 9934112
Parameter Unit
Petroleum Hydrocarbons [AK101, 102, 103]
Gasoling Range Qrganics ma/kg 300 ND [2.3] ND [2] ND [2.2}
Diesel Range Organics ma/ka 250 ND [35] ND {33] ND [33]
Residual Range Organics ma/kg 11,000 NG [35] ND {33] ND [33]
BTEX [8021B]
Benzene ma/kg 0.02 ND [0.023] ND {0.02] ND [0.022]
Ethylbenzene ma/kg 5.5 ND [0.046] ND [0.041] ND [0.044]
m.p-Xylene {Sum of lsomers} ma/kg NA ND [0.093] ND }0.082] NB [0.087]
o-Xylene ma/kg NA ND [0.046] ND J0.041] NP [0,044]
Total Xylenes' markg 78 ND -- ND -- ND —
Toluene ma/kq 5.4 ND [0.046] ND {0.041] ND [0.044]
Polycyclic Aromatic Hydrocarbons (PAHs) [8270C]
2-Chloronaphthalene Ug/Ka NA ND [1.1] ND {1.2] -
2-Methylnaphthalene Ja/ke NA ND [1.1] ND [1.2] -
Acenaphthene ua‘kg 210,000 ND [1.1] ND [1.2] -
Acenaphthylene ua/kg NA ND [1.11 ND [1.2] -
Anthracene ua/kg || 4,300,000 ND [1.1] ND [1.2] -
Benzo(a)anthracene ug/kg 6,000 ND [2.2] NB [2.5] -
Benzo(a)pyrene uakg 1,000 ND [1.1] ND [1.2] -
Benzo(b)fluoranthene parky 11,000 ND [1.1] ND [1.2] -
Benzo(g,h.i)perylene ua/kg NA ND [1.1] ND [1.2] --
Benzo(k}Mluoranthene ua/kg 110,000 ND [1.1] ND [1.2] -
Chrysene uakq 620,000 ND [2.2] ND [2.5] --
Dibenzo{a,h}anthracene ua/kq 1,000 ND [1.1] ND [1.2] -
Fluoranthene pakag | 2,100,000 ND [1.1] ND [1.2] -
Flucrene ug/kg 270,000 ND [1.1] ND [1.2] -
indenof1,2,3-cd)pyrene ua/kg 11,000 ND [1.1] ND [1.2] --
Naphthalene ugkg || 2948000 ND [1.1] ND [1.2] -
Phenanthrene ug/kg NA ND [1.1] ND [1.2] --
Pyrene ya/kg || 1,500,600 ND [1.1] ND [1.2] -=
Total Organic Carbon {9060}
Total Organic Carbon (TOC) | mg/kg | NA [ 1300[100] I 1400[100] | —

Notes:

Values in boldface exceed ADEC cleanup levels.
Values in brackets {[xxx.xx]) are MQLs.
! Total xylenes represen the sum of m, p, and o-Xylenes,

* The most stringent soil cleanup level listed in Method Two Tabies B1 and B2 (Under 40-inch zone; ADEC 2000b)

Key:

-- = Analysis not performed on this sample.
BTEX = Benzene, toluene, sthylbenzene, and xylenes

J = Result is considered an estimate.
NA = Not available.

ND = Parameter not detected above the method quantitation limit {MQL).
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. Table 3-1. Soil Analytical Results: Site 409/7/9, SERA Phase IX Helease investigation, 2001 (Cont.).
Location: 409WL08
Sample Depth: Sail 25 Feet
Sample ID:f Cleanup 409WL023025.0N1
Sampie Date; Level* 7132001
Sample QC Type:
Laboratory {D(s): 99341-14
Parameter Linit
Petroleum Hydrocarbons [AK101, 102, 103]
Gasoline Range Organics mg/kg 300 ND §2.2]
Diesel Range Organics mag/kg 250 ND [38]
Residual Range Organics ma/kg 11.000 ND [36]
BTEX {8021Bj
Benzene ma'kg .02 ND [0.022]
Ethylbenzene ma/ka 55 ND [0.043]
m.p-Xylene (Sum of iscmers) | mafkg NA ND [0.087]
o0-Xylene ma/kg NA ND [0.043]
Total Xylenes' ma‘kg 78 ND --
Toluene mo/kg 5.4 ND_[0.043]
Polycyclic Aromatic Hydrocarbons {PAHs) [8270C]
2-Chloronaphthalene ua/kg NA --
2-Methylnaphthalene uarkg NA -
Acenaphthene uafkg 210,000 -
: Acenaphthylene ua/kg NA -
Anthracene uo/ka || 4,300,000 --
. Benzo(a)anthracene ug/kg 6,000 --
Benzo(a)pyrene ua/kg 1,000 --
Benzo{b¥fluoranthens ua/kg 11,000 -
Benzo(g,h.ijpenviene pa/kg NA -
Benzolk)fiuoranthene uakg 110,000 -- :
Chrysene Ha/kg 620,000 us '
Dibenzof{a,h)anthracene ua/kg 1,000 -
Fluoranthene pa/kg ||2,100,000 -
Fluorene ug/kg 270,000 -
Indeno(1,2,3-cd)pyrene ug/kg 11,000 -- z
Naphthalena uarkg 43,000 --
Phenanthrena uae’kg NA --
Pyreng pa/kg | 1,500,000 --
Total Organic Carbon [9060]
Total Organic Carbon (TOC) | makg | NA | -
blotes.

Values in beldface exceed ADEC cleanup levels.

Valizes in brackets {[xxx.xx}) are MQLs.

" Total xylenes represent the sum of m, p, and o-Xylanes.

* The most stringent soil cleanup level listed in Method Two Tables B1 and B2 {(Unde:

- = Anglysis not performed on this sample.

BTEX = Benzene, toluens, ethylbenzene, and xylenes
J = Result is considered an estimate.

MNA = Not available.

ND = Parameter not detected above the method quantitation limit (MQL). : T
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SERA PHASE IX ST409/7/9 RELEASE INVESTIGATION REPORT

'FINAL

Table 3-2. Groundwater Analytical Results: Site 409/7/9, SERA Phase IX Release Investigation,

2001,
Location: 409WLG1 409WL02
Sample ID:||Groundwater 409WLO1GW21MN1 409WEL02GW32N1 409WLO2GWI3BNT
Sample Daie; Cleanup 8/1/2001 8/3/2001 8/3/2001
Sample QC Type: L.evel” Field Duplicate
Laboratory [D(s); 99949-01 100006-09 100000-10
Parameter Unijt
Petroleum Hydrocarbons [AK101, 102, 103]
Gasoline Range Organics ma/l. 1.3 ND [0.05] ND [0.05] ND [0.05]
Diesel Range Organics mo/L 1.6 ND [0.095] 1.5 [0.1] 2 {0.089]
Residual Range Organics ma/l. 1.1 0.1 [0.095] .63 [0.1] 0.89 {0.0991
BTEX [8021B]
Benzene mag/L 0.005 ND [0.0005] ND [0.0005] ND [0.0005]
Ethylbenzene mg/k, 0.7 ND [0.001] ND [0.001} ND [0.001]
m,p-Xylene {Sum of Isomers) | mg/t NA ND [0.002] ND [0.002] ND {0.002]
o-Xyleng ma/t NA WD [0.001] ND [0.001} ND {0.001]
Total Xyienes ' molLfi 10000 ND -- ND -- ND —
Toluene m/L 1 ND [0.0011 ND_[0.001] ND {0.001]
Polycyclic Aromatic Hydrocarbons {(PAHs) [8270C]
2-Chloronaphthalene Mo/l NA -- -- -
2-Methylnaphthalene ug/l NA - -- -
Acenaphthene ug/L 2,200 - -- -
Acenaphthylene ua/L NA -- -- -
Anthracene ug/L 11,000 “- - -
Benzo(a}anthracene ug/l 1 -- -- -
Benzo(a}pyrene pa/l 0.2 -- -- s
Benzo{blfiugranthene pa/L 1 - - —
Benzo{g.h.iiperylene R/l NA -- -- -
Benzo(kifluoranthene pg/L 10 -- - -
Chrysens ua/L 100 - - -
Dibenzo(a,hlanthracene Lo/t 0.1 - - -
Fluoranthene ua/t 1,460 -~ - -
Fluorene ua/L, 1,460 -- -- -
Indeno(1,2,3-cd)pyrene g/l 1 -- -- --
Naphthalene ug/t 1,460 ] -- -- --
Phenanthrene g/l NA -- -- -
Pyrene ua/l 1,100 - -- --
inorganic Anions by lon Chromatography [E300]
Nitrogen, Nitrate-Nitrite mg/L NA -- 1.7 [0.15] -
Sulfate ma/L NA, - 34 [0.3] —
Notes:

Values in boldface exceed ADEC cleanup levels.
Values in brackets {[xxx.xx]} are MQLs.
! Total xylenes represent the sum of m, p, and o-Xylenes.
* Tabte C Groundwater Cleanup Levels (18 AAC 75; ADEC 2000b})

Key:

-- = Analysis not performed on this sample.
BTEX = Benzene, toluene, ethylbenzene, and xylenes

J = Result is considered an estimate.
NA = Not available.

ND = Parameter not detected above the method quantitation limit (MQL.).

8000-266-400

3-9

January 2002
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Table 3-2. Groundwater Analytical Results: Site 409/7/9 SERA Phase IX Release Investigation, 2001

{Continued).

Location: 409WL03 409WL04 409WL.05
Sample |D:|| Groundwater || 40SWLO3GW28N1 409WLO4GW29N1 409WLO5GW30NT
Sample Date:f[ Cleanup 8/3/2001 8/3/2001 8/3/2001
Sample QC Type: Level
Laboratory 1D{s): 100000-05, 100000L05 100000-06 160000-07
Parameter Unit
Petroleum Hydrocarbons [AK101, 102, 103]
Gasoline Range Organics ma/L 1.3 ND [0.05] ND [0.05] ND [0.05]
Diesel Range Organics mg/L 1.5 6.7 [0.94] 0.1 [0.1]J ND [0.096]
Residual Range Organics maf. 11 0.74 [0.094] 0.38 [C.1] 0.1 [0.096]
BTEX [8021B]
Benzene mg/t 0.005 ND {0.0005] ND [0.0005] ND {0.0005]
Ethylbenzene ma/L 0.7 ND [0.001] ND _[0.001] ND {0.001]
m,p-Xylene (Sum of Isomers) | mg/L NA ND [0.002] ND [0,002] ND [0.002]
0-Xylene ma/l. NA ND [0.001] ND [0.001] ND [0.001]
Total Xylenes' mg/L 10,000 ND -- ND -- ND --
Toluend ma/l. 1 ND [0.001] ND [0.601] ND [0.001]
Polycyclic Aromatic Hydrocarbons (PAHs)} [8270C])
2-Chloronaphthalenge ua/L NA ND [0.099] ND [0.1] -=
2-Methylnaphthalene g/l NA ND [0.098] ND J0.1] “s
Acenaphthene ug/L 2,200 ND {0.099] ND J0.1] --
Acenaphthylene pg/l NA ND [0.099] ND [0.1] -
Anthracene ug/l, 11,000 NE [0.099] ND [0.1] -
Benzo(a)anthracene ug/l. 1 ND [0.099] ND [0.1] -
Benzo{a)pyrene ug/l 0.2 ND [0.099} ND [0.1} -
Benzo(b)fluoranthene pa/L 1 ND [0.099] ND [0.1} --
Benzo{g,h.i\peryiene ug/l. NA ND [0.089] ND [0.1] --
Benzo{k)fluoranthene pa/L 10 ND [0.099] ND [0.1] --
Chryseng ug/l 100 ND [0.099] ND [0.1] --
Dibenzo(a,h)anthracene pail 0.1 ND [0.099] ND [0.1] --
Fluoranthene ug/l 1,460 NI [0.099] N {0.1] -
Fluorene ua/l 1,460 ND [0.099] ND [0.1] --
Indeno{1,2,3-cd)pyrene ug/t. 1 ND [0.099] ND [G.1] --
Naphthalene pa/ll 1,460 ND [0.099] ND [0.1] -
Phenanthrene ug/L NA ND [0.099] ND [0.1] --
Pyrene ue/l 1,100 ND [0.0991 ND [G.1] -
Inorganic Anions by lon Chromatography [E300]
Nitragen, Nitrate-Nitrite ma/L NA 1.2 [0.15] 1.5 [0.15] -
Suliate ma/L NA 32 [0.3] 34 [0.3] -

Notes:

Valuas in boldface excead ADEC cleanup lavels.
Values in brackets {[xxx.xx]) are MQLs.
' Total xylenes represent the sum of m, p, and 0-Xylenes.

* Table C Groundwater Cleanup lL.evels (18 AAC 75; 2000b)

Key:

-- = Analysis not performed on this sample.
BTEX = Benzene, toluene, ethylbenzene, and xylenes
J = Result is considered an estimate.

NA = Not available.

ND = Parameter not detected above the method quantitation limit (MQL).
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Table 3-2. Groundwater Analytical Results: Site 409/7/9 SERA Phase IX Release Investigation, 2001

(Continued).

Location: 409WL06 409WL08
Sample DY Groundwater || 409WLO6GW31N1 409WL0BGW26N1
Sample Date]] Cleanup 8/3/2001 8/2/2001
Sample QC Type: Level*
Laboratory ID(s): 100000-08 100000-03
Parameter Unit
Petroleum Hydrocarbons [AK101, 102, 103]
Gasoline Range Organics ma/l. 1.3 ND [0.05] ND [0.05]
Diesel Range Organics mey/L 1.5 0.29 10.094] 0.48 [0.098]
Residual Range Organics mg/L 1.1 0.71 [0.094] 0.14 [0.098]
BTEX [8021B]
Benzene ma/L 0.005 ND [0.0005] ND [0.0005]
Ethylbenzene mg/L 0.7 ND [0.001] ND [0.0011
m,p-Xylene (Sum of Isomers) | mg/L NA ND [0.002] ND [0.002]
o-Xyléne mg/L NA ND [0.0011 ND [0.001]
Total Xylenes ma/L 10,000 ND -- ND --
Toluene ma/L 1 ND [0.001] ND [0.0011
Polycyclic Aromatic Hydrocarbons (PAHs) [8270C]
2-Chloronaphthalene ug/L NA - --
2-Methylnaphthalene ug/L NA - -
Acenaphthene ua/L 2,200 - -
Acenaphthylene Lo/l NA - -
Anthracene Mg/l 11,000 -- --
Benzo(alanthracene pe/l 1 -- --
Benzo(a)pyrene Mo/l 0.2 - -
Benzo(b)luoranthene wa/l 1 - --
Benzo(g,h,iperylene o/l NA - -
Benzo(k)fluoranthene ug/l 10 - -
Chrysene pa/l 100 -- -=
Dibenzo{a,h)anthracene g/l 0.1 -- -
Fluoranthene g/l 1,460 -- s
Fluorene e/l 1,460 -- “u
Indeno(1,2,3-cd)pyrene uag/l 1 -- --
Naphthalene ug/L 1,460 -- --
Phenanthrene Ha/L NA -- --
Pyrene pa/l 1,100 -- -
Inorganic Anions by lon Chromatography [E300]
Nitrogen, Nitrate-Nitrite mag/L. NA -- --
Sulfate mg/L NA - -
Notes:

Values in boldface exceed ADEC cleanup levels.

Values in brackets ([xxx.xx]) are MQLs.

! Total xylenes represent the sum of m, p, and o-Xylenes.

* Table C Groundwater Cleanup Levels {18 AAC 75; 2000b)

Key:

-- = Analysis not performed on this sample.
BTEX = Benzene, toluene, ethylbenzene, and xylenes
4 = Result is considered an estimate.

NA = Not available.

ND = Parameter not detected above the method quantitation limit (MQL).
3-11
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SERA PHASE |X ST409/7/9 RELEASE INVESTIGATION REPORT

FINAL

Table 3-2. Groundwater Analytical Results: Site 409/7/9 SERA Phase IX Release Investigation,

2001 {Continued).

Location:}| Groundwater 409WLO7
Sample ID: Cleanup 409WLO7GW24N1 | 409WLO7GW25sN1
Sample Date; Level 8/2/2001 8/2/2001
Sample QC Type: Field Duplicate
Laboratory ID{s}): $H0000-01 100000-02
Parameter Unit
Petroleum Hydrocarbons [AK101, 102, 103]
Gasolineg Range Organics ma/L 1.3 ND [0.05] NB [0.05]
Diesel Range Organics ma/L 1.5 ND [0.1] ND [0.1]
Residual Range Organics mg/L 1.1 0.072 [0.11J ND [0.1]
BTEX [8021B]
Benzene mag/L 0.005 ND [0.0005] ND [0.0005]
Ethylbenzene mag/lL 0.7 ND [0.001] ND [0.001]
m,p-Xylene {Sum of Isomers) ma/L NA ND [0.002] ND [0.002]
o-Xylene ma/L NA ND [0.001] ND [0.001]
Total Xylenes ma/L. 10,000 ND -- ND --
Toluene mag/L 1 ND [0.001] ND [0.001]
Polyeyclic Aromatic Hydrocarbons (PAHs) [8270C]
2-Chlgronaphthalene ua/L MNA -- -
2-Methvinaphthalene pg/b NA -- --
Acenaphthene ug/l. 2,200 = -
Acenaphthylene pg/L NA -- --
Anthracene [TLstiN 11,000 -~ -
Benzo(a)anthracene nail 1 -- -
Benzo(a)pyrene ua/l 0.2 -- --
Benzo(b)fluoranthene pa/l 1 -- -
Benzo(g,h.iperylene pall NA r -
Benzo(k)fluoranthene parl 10 -- --
Chrysene uafl 100 -- --
Dibenzo{a,h)anthracene g/l 0.1 - -
Fluoranthene ug/L 1,460 - “-
Fluorene ua/l 1,460 -- -
Indeno(t,2,3-cd)pyrene e/l 1 -- --
Naphthalene el 1,460 -- --
Phenanthrene ug/L. NA - -~
Pyrene pa/l 1,100 -- -
Inorganic Anions by lon Chromatography [E300]
Nitrogen, Nitrate-Nitrite mg/L NA -- -
Suliate ma/L NA -- --
Notes:

Values in boldface exceed ADEC cleanup levels.
Values in brackets ([xxx.xx]} are MQLs.

' Total xytenes represent the sum of m, p, and o-Xylenes.

* Table C Groundwater Gleanup Levels {18 AAC 75; 2000b)

Key:

-- = Analysis not performed on this sample.
BTEX = Benzene, toluene, ethylbenzeng, and xylenes
J = Resull is considered an estimate.

NA = Not available.

ND = Parameter not detected above the method quantitation limit (MGL).
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SERA PHASE IX §T409/7/9 RELEASE INVESTIGATION REPORT FINAL
' Table 3-2. Groundwater Analytical Results: Site 409/7/9 SERA Phase IX Release Investigation, 2001
(Continued). '
Location; Trip Blanks
Sample |ID:)| Groundwater || 409WL04GWE23N1 409WLOBGW27N1
! Sample Date: Cleanup 8/1/2001 81212004
: Sample QC Type: Level* Trip Blank Trip Blank
Laboratory 1D(s): 99949-03 100000-04
Parameter Unit
Petroleum Hydrocarbons [AK101, 102, 103)
Lo Gasoline Range Qrganics -mg/L 1.3 ND [0.05] ND {0.05]
Diesel Range Crganics ma/l 1.5 - “
Residual Range Organics ma/L 11 - .-
BTEX [8021B]
Benzene ma/L. 0.005 ND [0.00051 ND [0.0005]
Ethylbenzene my/k. 0.7 NI [0.001] ND [0.001]
m.p-Xvyiene (Sum of |lsomers) ma/L NA ND [0.002] ND [0.002]
a-Xylene mg/L NA ND [0.001] ND [0.001]
Total &ylenes ! mall 10,000 ND -- ND --
Toluene mo/L 1 ND [0.001] ND [0.001]
' Polycyclic Aromatic Hydrocarbons (PAHs) [8270C] '
2-Chloronaphthalene pa/l NA - -
2-Methyinaphthalene ug/l NA -- --
Acenaphthene una/l 2,200 -- --
Acenaphthylene Lafl NA - -- E
Anthracene ua/l 11,000 - -
. Benzo{a)anthracene ug/L 1 -- --
Benzo{a)pyrene ug/l 0.2 -- -
Benzo{bl)fluoranthene na/t 1 -- -
Benzo(g.h.ilperylene pg/t NA - -- |
Benzo(k)luoranthene pg/l 10 -- - ’
Chrysene ua/l 100 -- -- |
Dibenzo(a,hlanthracene ugrl 0.1 -- --
Flugranthene g/l 1,460 -- --
Fluorene ua/l 1,460 - --
Indeno(1,2,3-¢cd)pyrene ng/l 1 -- -
Naphthalene na/l 1.460 - --
Phenanthrene g/l NA -- --
Pyrene pafl 1,100 -- --
Inorganic Anions by lon Chromatography [E300]
Nitrogen, Nitrate-Nitrite mg/L NA - -
Sulfate ma/t NA - -
Notes:
Values in baoldface exceed ADEGC cleanup levels.
Values in brackets (fxxx.xx]) are MQLs.
' Total xylenes represent the sum of m, p, and o-Xylenes.
* Table C Groundwater Cleanup Levels (18 AAC 75; ADEC 2000b}
Key:
- =yAnaIysis not performed on this sample.

: BTEX = Benzene, toluena, ethylbenzene, and xylenes
F J = Result is considered an estimate.
NA = Not available.
ND = Parameter not detected above the method quantitation limit (MQL).
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SERA PHASE 1X ST409/7/9 RELEASE INVESTIGATION REPORT FINAL

4.0 CONCLUSIONS

4.1 Summary

Dissolved phase petroleum hydrocarbons are present in groundwater in what is likely a plume
extending northwest from the original UST source location to the newly installed sentinel well
409WL08. Results of the SERA Phase IX investigation indicate that DRO contamination in
groundwater in the immediate vicinity of the source area (wells 409WL02 and 409WLO3)
continues to exceed the ADEC cleanup level. However, DRO concentrations in groundwater at
the source area have declined significantly from concentrations previously documented under
SERA VII in 409WL02 and 409WLO03.

DRO-contaminated soils detected in boring 01409BHO3 near well 409WL05 exceed the ADEC
cleanup level for DRO under Method Two, Table B2. However, based on results of this
investigation, the DRO contamination appears to be very limited in lateral extent and to be
present primarily at a depth range of 2 to 5 feet bgs. This depth range and the distance from
the UST source area are indicative of what was likely a surface spill unrelated to the leaking

UST.
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APPENDIX C
SERA PHASE IX BORING EXPLORATION

AND MONITORING WELL LOGS




Project:  SERAL Page 1 of 1
Eimendor/ AT Date: 3/ 2001
Driling Agency: [ Alaska District Elevation Datum:
X Other  Auphes Dilling B0 MSL {1 other
Location: Northing: 2628077 Top of Hole
MONITORING WELL LOG | Easting: 76847197 Elevation: ~ 2764#
Hole Number, Field: Permanent: Driller; Inspectorn
STHo9 WLO7 L9WLO7 Gary Wilson Jackie Dorvey
Type ofHole: [ other Depth to Groundwater: Depth Drilled: Total Depth:
[0 TestPit [ AugerHole X MonitoringWell [0 Piezometer X007 HD nsn as5n
Hammer Weight: Split Spoon 1.D: Size and Type of Bit: Type of Equipment; Type of Samples:
MO lbs 20m &84 Truck Mounted CHEFS Sait Spool
NOTE:
Flush Mount Security Casing 1) Top of PVC Casing Elevation: 216.11'
BTIC - Below Top of Inner Casing
SUMMARY OF MATERIALS USED
1) Flush Mount Security Casing
—_ 2) tocking Expandable Cap
% 3) 2%, Sch, 40 PVC Riser
E 4} 2", Sch. 40 PVC, 0.020 Slotted Screen
=] 5) PVC End Cap
Cement
Sand
— 5
Volclay Grout Slurry
— 10 Sch 40 PVC Riser
—15
Bentonite Chips
—20
) 10-20 Silica Sand
e Elevation: 191.00 v Sch 40 PVC, 0.020 slotted Screen
7/3101 1320 X
2511t 8TIC
30 End Cap
Bottom of Exploration 30.5 ft
Groundwater Encountered While Drilling; at depth 26.00 ft
—35

AIRFORCE-WELL SERAIX.GPJ ACE_ANC.GDT 2/1/02

Project:
SERA X

Hole Number:
SOTHIO7




Project.  SERAL Page 1 of 2
Fimendorf AF8 Date: vl 2001
. * Drilling Agency: (] Ataska District Elevation Datum:
0 Other  Mughes Drlling M MSL  [J other
‘ Location: Northing:  Z64z801 Top of Hole
EXPLORATION LOG " Eastng: 7664779 Elevation: 27647
Hole Number, Field: Permanent: ' Driller; Inspector;
ST09 BWLO7 LOSHLO7 Galy Wilson Jackre Dorfey
Type of Hole: [T other Depth to Groundwater: Depth Drilled: Total Depth:
(] TestPit [ AugerHole X Monitoring Well [ Piezometer 207 HD 58 a5R
Hammer Weight: Split Spoon 1.D; Size and Type of Bit: Type of Equipment; Type of Samples:
0 fbs 20 &0 Truck Mounted CHETS Solt Spoon
= | . Classification Grain Size = -
. < lge| = ASTN: D 2487 or D 2488 — Sl Descripton and Remarks
ElZl=|E|88 8 | Zlelg|a| &8
El2|E| 8|82 58 | E ElElE|%|2|2
SlIE| gl 2|88 8 | & =|2|=|2|T |
; 24 4 ML | SILT 0! 2|8 0.0 0°-Z' Tan, fine sandy SILT, very well sorted,
‘ 3 tight, dry, no fuel odor.
» 3 2 1.2' Black organic layer.
- 2 ».
6 SW | Well-graded Gravelly SAND 2070|1010 00 57" Gray, gravelly SAND, max=4 cm, rounded,
. 10 loase, poorly sorted, dry, no fuel odor.
" 13
s 13
8
VA 5 SW | Well-graded Gravelly SAND 360|190 | 20| 00 10'-12' Grayish brown, gravelly SAND,
M- 1 max.>2", subrounded, loose, poorly sorted,
1 { moist, no fuel odor.
19
§2 2
3l el
é .k g SW | Well-graded Gravelly SAND 3060102008 15'17" Grayish brown, gravelly SAND,
a 16 max.>2", subrounded, loose, poorly sorted,
z 40SWL07S015.0 " moist, no fuel odor.
o !
2 b 2
&
e
]
&
(4]
=
o
®
§ Project: Hole Number:
g SERA LY SOWLO7




AIRFORCE-BORING SERAIX.GPJ ENSR_ANGC.GDT 2/1/02

Project:  SERAL Pege 2 of 2
Elmendor AFE Date: Il 2001
. Drilling Agency: [C] Alaska Bistrict Elevaticn Datum:
Other  Aughes Dilling MSL (O other
! Location: Northing: 28287 Top of Hole
EXPLORATION LOG ocaton Easting: 1684779 Elevation: 2764/
Hole Number, Field: Pemmanent: ' Driller; Inspector:
ST BLOT SOHLO7 Gary Wilson Jackre Donfey
TypeofHole: (O other Depth to Groundwater: Depth Drilled: Total Depth:
O TestPit [ Auger Hole Monitoring Well {1 Piezometer Xonno 58 Jasn
Hammer Weight: Split Speon 1.D; Size and Type of Bit: Type of Equipment; Type of Samples:
2D bbs 20 L0/ Truck Mountod CHETS Sofit Spoorn
= | . Classification Grain Size —_ -
_ Slgg| = ASTM: D 2487 or D 2488 — Sl Description and Remarks
= g o8| 8 < S o] w| NS a8
£ gige| x| E SlslEl%lals
3 g 8B & | & 2 R|E|2|T =
oy 24 1+ SW | Wellgraded Gravelly SAND 3040|2020 12 "-22 Brown, gravelly coarse SAND, pea
b »n gravel, subrounded, max.>2", loose, very
s poorty sorted, moist, no fuel odor.
43
17 SP | Poorly graded SAND 2 (8|0 103]10 23-25 Brown, coarse SAND, pea gravel,
19 subrounded, loose, well serted, molst, no fuel
odor,
A
17
7 SW | Well-graded Graveily SAND 20|80 11 Y 25.6°26' Coarse SAND, gravel, max.>2",
14 | GW- [ Wellgraded Sandy GRAVEL with | 60 | 30 | 10 0.1 average 4 cm, minor silt, loose, poorly sorted,
GM | silt moist, no fuel odor
15 26-27" Sandy, silty pea GRAVEL, subangular
15 pea gravel, coarse sand, loose poorty sorted,
et, no fuel edor.
Sandy, siity pea gravel, subangular pea gravel,
coarse sand, loose, poorly sorted, wet, no fuel
odor.
Bottom of Exploration 30.5 ft
- Groundwater Encountered While Driiling: at
depth 26.00 ft
|2 PID = Photo lonization Detector
—34
— 36
I—38
Project: Hole Number:
SERA X SOHLO7

oy



Project: SER4AL Page 1 of 1
Elmendor A3 Date: .l 2007
Driling Agency: {73 Alaska District Elevation Datum:
Other  Aughes Driling X MSL O other
Location: Northing: 26427728 Top of Hole
MONITORING WELL LOG | Easng: 1s84088% Elevation: 27604
Hole Number, Field: Permanent; Driller; Inspector;
STH09 WIS SOSHLO8 Gary Wilson Jackie Donkey
Type ofHole: (I other Depth to Groundwater: Depth Drilled: Total Bepth:
(3 TestPit [J AugerHole (€ Monitoring Well £ Piezometer 252018 BD o5 Jsn
Hammer Weight: Split Spoon 1.D: Size and Type of Bit: Type of Equipment. Type of Samples:
30 fbs 20m &0in Fruck Mounted CHE-7S Solit Spoon
NOTE:
Fiush Mount Security Casing 1) Top of PVC Casing Elevation: 215.56
BTIC - Below Top of Inner Casing
SUMMARY OF MATERIALS USED
1) Filush Mount Security Casing
= 2) Locking Expandable Cap
= 3) 2", Sch. 40 PVC Riser
'ﬂﬁ,. 4) 2", Sch. 40 PVC, 0.020 Slotted Screen
[=] Y 5) PVC End Cap
Cement
. N B 10/20 Silica Sand
— 5
Volclay Grout
=10 Sch 40 PVC Riser
[ |
—15
Bentonite Chips
20
g - 10/20 Silica Sand
Njgs| Flevalon 19055y Sch 40 PVC, 0.020 slotted Screen
3 24,91 BTIC
gl
<\
g
230 End Cap
a Botiom of Exploration 30.5 ft
g Groundwater Encountered While rilling: at depth 25.20 fi
&t
® -
5]
5 Project: Hole Number;
€ SERA LY LOIMLO8




Project:  SERALY Page 1 of 2
Elmendorf AFB Date:  Ju/.2007
. ' Driling Agency: [J Alaska District Elevation Datum;
X Other  Aughes Dilling MSL (O other
' | ocation: Nothing: 2642772 Top of Hole
EXPLORATION LOG oealon: easting: 768408 Elevation: 27804
Hole Number, Field: Permanent: ‘ Drilier: Inspector;
STHS WLOZ LWL 08 Gary Wison Jackre Donfey
Type of Hole: [T other Depth to Groundwater: Depth Drilled; Total Depth:
[1 TestPit [ AugerHole [X Monitoring Well [0 Piezometer 2527 HD HS5R 5R
Hammer Weight: Split Spoon L.D: Size and Type of Bit Type of Equipment: Type of Samples:
C MO lbs 20 X Truck Mounted CHE-TS Solit Spoon
= | .. Classification Grain Size = -
. < |gs) = ASTM; D 2487 or D 2488 A= Description and Remarks
= &2 @ & —g =2 = § b= vy gl & :d"_-.
|88l glzs S |2 Elsle|l2i 518
S|l218| 8|88 & | & MEIEIE N
12 2 ML | SILT 20828 00 0'-2" Tan fine sandy SILT, one>2" cobble, very
2 well sorted, dry, no fuel odor.
K 3
3
' — 2
:
1 8 SW | Wellgraded SAND with Gravel 2!/7 (10 (15| 00 5-T Gray, gravelly SAND, max.=1.5", rounded,
| . 18 loose, poorly serted, slightly molst, no fuel
odor,
40
3
7 1012 Sample collected for grain size. No
17 description collected.
:.' ;. o Y 21
25
il
8 b
5_ 6 SW | Well-graded SAND with Gravel 30|60 10|20 04 15'1T Grayish, gravelly SAND, max>2",
G .0 - 12 stibrounded, loose, poorty sorted, moist, no
<1 16[409WL085015.0 1 fuel odor.
o {2 L
gl L& 15
&
=<
=
&
g
®
S Project: Hole Number:
£ SERA L SOIL O




Project:  SERAL Page 2 of 2
Elmendor A8 Date:  JFuid/2000
Driling Agency. [] Alaska District Elevation Datum:
X Other  Mughes Drling @ MSL O other
. Norhing: Zsa272 Top of Hole
EXP LO RAT| O N LO G Location: Easting: 1634088 Elevation: 2760#
Hole Number, Field: Permanent: Driller: Inspector:
STH09 WLOS LOIWLO8 Gary Wiison Jrchse Donfey
Type of Hole: [ other Depth to Groundwater: Depth Drilled: Total Depth:
(] TestPit [ AugerHole Xl MonitoringWell [0 Piezometer Z52nHD 58 a5 R
Hammer Weight: Spiit Spaon 1.D: Size and Type of Bit: Type of Equipment; Type of Samples:
340 lbs 20, &0 Trick Mot CHEZS Soit Spoorr
z | .. Classification Grain Size — -
- S lgel % ASTM: D 2487 or D 2488 gle Descipton and Remarks
2 8le| i8] & = Tiw|lald|E&|E
£|S| 8| 8 ime| = |2 ElslEl% a2
S=E|3| 188 &2 | & 2|2 =8| |=
P 14 SW | Weil-graded SAND with Gravel 30(60 (10 2002 20'-22' Gray, ol as above, loose, moist,
0 poorly sorted, no fuel odor.
41
43
" GW- | Well-graded GRAVEL with Siit 80| 0 (202002 Yy 25-2T Gray, siity pea GRAVEL, sub angular,
n GM 10% cobbles >27, loose, wet @ 25.5, no fue!
odor.
n
29
5 27-29° Sample collected for grain size. Not
7 submitied for analysis, enough samples
3 already collected for G.S.
rij

- 36

— 38

Bottom of Exploration 30.5 ft

Groundwater Encountered While Drilling: at
depth 25.20 ft

PID = Photo lonization Detector

AIRFORCE-BORING SERAIX.GPJ ENSR ANC.GDT 2/1/02

Project:
SERA LY

Hole Number;
L0908




Project:  SERAL Page 1 of 1
Eimendo? AF8 Date: 6.4 2007
. ' Drifling Agency: [ Alaska District Elevation Daturn:
X Other  AHughes Dialling M MSL [ other
‘ Location: Northing: 264270 Top of Hole
EXPLORATION LOG OCHON:  Eacting: 7684729 Elevation: 27904
Hole Number, Field: Permanent: Driller: inspector;
STH09 BHof Ll i Gary Wilson Jacke Dorley
Type ofHole: [ other Depth to Groundwater: Depth Drilled: Total Depth:
[ TestPit 3 AugerHole [J Monitoring Well [ Piezometer AE Lon aon
Hammer Weight: Split Spoon 1.D: Size and Type of Bit: Type of Equipment: Type of Samples:
20 lbs 20 &0 Truck Mountod CHE-7S Solit Spoon
= | . Classification Grain Size = L
_ < gg| = ASTM: D 2487 or D 2488 S Desciplion and Remarks
€ 5le 5|88 8 |3 Tlo|g|lH|E|E
£ g|2la|zs S |8 slEl2|2|2|2
S5 s8le|8E & | & HEEIEE
+ 24 2 ML | Sandy SILT 20 | 40 ( 40 | 1.0 | 21 0°-.2' Organic matt.
] 3 0.2-0.5' Medium SAND, dry
B A 0.51.5 Silty SAND, wet, max.=4 cm, poorly
5 2 sorted.
R 2 1.5-2.0' Brown, fine sandy SILT, well sorted,
- 2| tight, laminated, dry, no fuel odor.
B § SW | Well-graded Gravelly SAND 3 |60|10) 20| 26 4'-§' Gray, gravelly SAND, max>2",
8 subrounded, average=4 cm, poorly sorted,
5 loose, dry, no fue! odor.
13
® :
B & No fuel odor. Abandon 400BH0% with
volclay grout slurry.
‘ B Bottom of Exploration 6.0 f
Groundwater Not Encounted
r PID = Photo lonization Detector
— 8
—10 :
—12
14
16
- 18

Project: Hole Number:
SERA X O14095H0!

AIRFORCE-BORING SERAIX.GPJ ENSR_ANC.GDT 2/1/02
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Project:  SERAK Page 1 of 1
Elmendort AFE Date:  6.ul 2007
Drilling Agency: (7 Alaska District | Elevation Datumn:
X Other  Aughes Diling X MSL (O other
Location: Northing: 264274 Top of Hole
EXPLORATION LOG 0calon:  Easting: 768474 Elevation: 27907
Hole Number, Field: Permanent; Driller: Inspectorn:
STH#09 BHOZ O1S095/102 Gary Wilson Jackie Doney
Type of Hole: (3 other Depth to Groundwater: Depth Drilled: Total Depth:
[ TestPit X AugerHole [ Monitoring Well [ Plezometer AE &on eon
Hammer Weight: Split Spoon 1.D: Size and Type of Bit: Type of Equipment: Type of Samples:
20 b5 280in 801 Truick Mounted CHETS St Spoon
= . Classification Grain Size = -
. < lgg| s ASTM; D 2487 or D 2488 £l g Description and Remarks
S ) & 8‘;‘3 8 S E’ - n | K = E
cil 2| 2| 2 |2Z a8 zlelel|lwm| S o
2 s|E|B|Bel & | E G| B|E| B2
Sl5|8| & [EF]| =@ & || =2l
24 4 ML | Sandy SILT with Grave 20 (305 6.6 0'-Z FIiLL, sandy slit, tight, very moist, poorty
4 soried, no fuei odor.
i 3
2
- 2
L 4 :'
' 3 | ML | Sandy SILT with Gravel 20| 30|50 54 4555 Sandy SILT, poorly sarted, slightly
- 3 moist, no fuel odor.
6 SW | Wellgraded Gravelly SAND 30| 60 10 5.5'.4' Gravelly SAND, loose, moist, no fuel
- 1 \odor.
6' No fuel odor. Abandon 408BH02 with
voiclay grout slurry.
o Bottom of Exploration 6.0 ft
Groundwater Not Encounted
5 PID = Photo lonization Detector
—10
12
—14
186
18
Project: Hole Number:
SERA L 14098502

AIRFORCE-BORING SERAIX.GPJ ENSR_ANC.GDT 2/1/02




. Project  SERAL Page 1 of 1
Limendor A8 Date: 6./ 2001
. ‘ Driling Agency: ([ Alaska District Elevation Datum;
(X Other  Hughes Dritiing MSL [ other
: Location: Norhing: 2642745 Top of Hole
EXP I_ORAT|ON LOG ocatian: Easting: 1684138 Elevation: 27954
Hole Number, Field: Pemmanent; ' Driller; Inspector:
STH09 BHI3 01408503 Gaty Wilson Jackwe Donfey
Type of Hole: (O other Depth to Groundwater: Depth Drilled: Total Depth:
[ TestPit DO AugerHole [ Monitoring Well [ Piezometer AE ren 7708
Hammer Weight: Split Spoon 1.D: Size and Type of Bit: Type of Equipment: Type of Samples:
o MO lbs 20m B0 Trick Mounteo CHE-7S St Spoorr
| = | . Classification Grain Size — -
. =gl = ASTM: D 2487 or D 2488 £z Description and Remarks
E| B o 5 | S = = T w | N a @
=lgig| sl S |3 ElE|Elo| 2|k
HEHR IR MHHEEIEE
J
5 SW- | Well-graded Gravelly SAND with 40 | 40 | 20 | 20 | 924 24 Tan, gravelly SAND, max.=2", average=4
' 5 SM ; Silt cm, rounded, tight, dry, strong fuel odor.
10
9
5 8P- | Poorly graded SAND with Sitt 80 10| 10 629 "-6' Brown, SAND, loose, slightly blackish
6 SM | and Grave! possible fue! stain, molst, strong fuel odor.
E 1
© "
3 SW | Well-graded Gravelly SAND 40 | 50 | 10 | 2.0 (200 9%11" Gray, gravelly SAND, max=2", average=2
4 cm, subangular, loose, poorly sorted, moist,
7 slight fuel odor. -
8
11' Because of proximity to 409WL05, abandon
409BH03 at 11' BGS with bentonite chips.
- Bottom of Exploration 11.0 ft
Groundwater Not Encounted
PID = Photo lonization Detector
14
S
el
Q
g
16
&
&
-g.— e
x
18
7
2l
14
®
& -
5 Project: Hole Number:
£ SERA LY O14098H23




Project:  SER4L Page 1 of 1
Elmendor AFB Date: 6l 2007
Driling Agency: (] Alaska District Elevation Datum:
X Other Aughes Dritling MSL  [3 other
: . Northing: 2662745 Top of Hole
EXPLORATION LOG Location:  pating: 7684737 Elevation: 279472
Hole Number, Field: Permanent: ' Driller; Inspector:
STH09 BHoA O1405H4 Gary Wison Jackie Donfey
TypeofHole: (O other Depth to Groundwater: Depth Drilled: Total Depth:
O TestPit [ AugerHole [ MonitoringWell [ Piezometer AE 208 72087
Hammer Weight: Split Spoon 1.D: Size and Type of Bit: Type of Equipment: Type of Samples:
0 lbs 20m &0 Tnick Mounted CHE-7S Solt Spoon
= | . Classification Grain Size = -
- S lgz| = ASTM. D 2487 or D 2488 S|z Descripn and Remarks
E| B o E S = = T o | g LS g 3
= S1E| 2182 ¢ | 2 slE|2|2i5| 8
glElg|gleE] & | & 2| 2|=|2lalze
5 ML | SILT with Sand and Gravel 20|24 243 Brown, FILL, tight, poorly sorted, very
9 moist, no fuel odor.
8 SW | Well-graded Gravelly SAND 30 | 60 | 10 00 34" Gray, gravelly SAND, loose, slightly molst,
g very sight fuel odor.
4 SP | Poorly graded Gravelly SAND 20 (80| 0]03]080 48" Gray, gravelly SAND, max.=2 cm,
8 rounded, loose, molst, very slight fuel odor.
12
15
§ SP | Poorly graded Gravelly SAND 2 |8(0;20100 10'-12' Gray, gravelty SAND, max.>2",
2 subrounded, loose, dry, poorly sorted, no fuel
odor.
2
A
12" No fuel odor, Abandon 409BH04 with
volclay grout slury.
N Bottom of Exploration 12.0 ft
Groundwater Not Encounted
PiD = Photo ionization Detector
14
o]
(=]
16
&
&
%’__
=
Bl—18
W
2l
14
B
8
S Project: Hole Number:
= SERA LY G109 H0E
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Project  SERAA Page 1 of 1
ELimendor! AF5 Date: 6l 2007
Drilfing Agency: 0 Alaska District ‘| Elevation Datum:
X Other  Aughes Driling D0 MSL [ other
. Northing: 2642749 Top of Hole
EXPLORATION LOG Locaion:  Eacting: 7684740 Elevation:  279.2
Hole Number, Field: Permanent: Driller: Inspector:
STL09 BHIS O14095H05 Gary Wilson Jaekde Dorvey
TypeofHole: 3 other Depth to Groundwater: Depth Drifled: Total Depth:
[ TestPit DX AugerHole [O Monitoring Well (] Piezometer AE 20K 7oRr
Hammer Weight: Split Spoon 1.D: Size and Type of Bit: Type of Equipment: Type of Samples:
20 lbs 20m &0 Trick Mounted CHE7S Solit Spoorr
= | Classification Grain Size = -
= . < lgg| s ASTM: D 2487 or D 2488 — Elel. Description and Rermarks
S8zl |ow] S |3 Slelgidl 8|8
S22/ E| 8|83 B | & S|8|Ei5 2=
S| 5|8 & || @ @& ARSI RN
— 2
i 3 ML | SandySET 1 |2|60|10]|05 3'-5 Tan-brown, laminated, fine sandy SILT,
: 4 max.=4cm, rounded, tight, hard, very well
4l 6 sorted, no fue! odor.
] 7
S 3 ML | Sandy SILT 1 (20]|60]|10] 03 517" Tan-brown, soll as above, tight, dry, no
| 4 fuel odor.
~ 8] 6
7

—10

12

— 14

|— 16

—18

T Abandon 409BH0S with volclay grout slurry.
Bottorn of Exploratlon 7.0 ft

Groundwater Not Encounted

PID =Photo lonization Detector
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LIST OF ACRONYMS

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 Elmendorf 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 Fhotoionization detector

POL Petroleum, oil, and lubricants

ppm Parts per million

QA Quality assurance

QC Quality control

SERA State-Elmendorf Environmental Restoration Agreement

TOC Total organic carbon

USACE U.S. Army Corps of Engineers

USAF U.S. Air Force

uUst Underground storage tank
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EXECUTIVE SUMMARY

ST409/7 is the former location of an underground storage tank (UST) near Building 24-805,
Hospital Outbuilding. The 20,000-gallon tank, AFID 805, held diesel fuel for the hospital's
backup heating system. The UST was removed from the ground in October 1994 under the
Elmendort Air Force Base UST management program. 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 ST409/7 under SERA Phase IV in 1996 and 1997 (6
borings drilled, 4 completed as groundwater monitoring wells), further indicating that the site
was contaminated with petroleum hydrocarbons. The site was further investigated under SERA
Phase VIl in 1998 (3 additional borings, 2 completed as wells), with the goal of filling data gaps
identified under SERA Phase IV,

Soil and groundwater results from 1996, 1997, and 1998 indicate that petroleum hydrocarbons
have impacted soil at the former UST site and have migrated vertically to groundwater, affecting
the smear zone downgradient of the tank. However, the petroleum hydrocarbon plume in soil
appears to have migrated no farther than 50 feet from the former UST location. Soil and
groundwater results suggest that the contaminant plume has been delineated.

Over the 3 years of sampling, only four soil samples exceeded the Alaska Department of
Environmental Conservation (ADEC) Contaminated Sites Program soil cleanup standard for
diesel range organics (DRO; 250 mg/Kg); no other chemicals of concern exceeded cleanup
standards. Three of the exceedences (1996 and 1997) were at a depth of 21 to 31 feet below
ground surface (bgs), with DRO concentrations of up to 2,600 mg/Kg. The fourth exceedence
(1998) contained 1,480 mg/Kg DRO at a depth of 5 feet bgs and is believed to be unrelated to
the former UST because of the sample’s location relative to other impacted samples.
Groundwater is present at approximately 26 to 27 feet bgs.

Groundwater samples from two of the five wells sampled in 1998 contained DRO in excess of
the ADEC groundwater cleanup standard (1.5 mg/L DRO), with concentrations of 2.55 and 23.5
mg/L. No other petroleum hydrocarbon chemicals of concern exceeded the ADEC groundwater
cleanup standards. Because ST408/7 is not within the Operable Unit (OU) 5 Model Area,
dissolved-phase contaminants must be addressed as part of the SERA investigation.

9000-168-005 ES -1 January 1999
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SERA PHASE VI ST409/7 RELEASE INVESTIGATION FINAL DRAFT

1.0 INTRODUCTION

This report presents the findings of the State-Eimendorf Environmental Restoration Agreement
(SERA) Phase Vil release investigation at ST409/7, Building 24-805 Hospital Qutbuilding, on
Elmendorf Air Force Base (EAFB).

11 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
Agrgement (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 Modet 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
pfesumptjve 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

- OUS5 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 waier table, site investigations will be conducted to

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

Because $5T409/7 is not in the OUS5 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 been 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 Elmendorf
terminal moraine traverses the Base northeast to southwest. The southern boundary of the
Elmendorf Moraine is a ridge fine running along the north side of the east-west runway.

Groundwater flow is divided by the Elmendorf Moraine. Regional groundwater flow north of the
moraine is to the northwest towards Knik Arm of Cook Inlet. Regional groundwater flow south of
the moraine is south and west toward Ship Creek. ST409/7 is located on the south side of the
Elmendorf Moraine and is not in the QU5 Model Area. Figure 1-2 shows the location of ST409/7
on EAFB, and Figure 1-3 shows the regional groundwater flow direction on EAFB.

1.3  Site Background

ST409/7 is the location of a former underground storage tank (UST) near Building 24-805 on
Moose Drive south of the EAFB hospital (Figure 1-2). The tank was identified as Air Force
identification number (AFID) UST 805 and had a 20,000-gallon capacity. The UST was installed
in 1950, was constructed of steel, and stored heating oil for the hospital's backup heating system.
The UST was removed in October 1994, and soil samples were collected from the excavation. At
the time of UST removal, an ADEC Level A cleanup standard was determined for this site: 50
mg/Kg gasoline range organics (GRO); 100 mg/Kg diesel range organics (DRO); 0.1 mg/Kg
benzene; and 10 mg/Kg total benzene, toluene, ethylbenzene, and xylenes (BTEX). Five of the
seven soil samples coliected from the limits of the excavation contained DRO above the Level A
DRO cleanup standard, with maximum soil concentrations of 12,000 mg/Kg DRO. Based on
these elevated DRO concenirations, the UST removal report concluded that a release
investigation was required at this site. '

9000-168-005 1-2 January 1999
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Figure 1-3. Generalized Groundwater Flow Direction.
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1.4  Previous Investigations

In 1996, fieldwork at ST409/7 consisted of installing one bioventing well and two soil gas
monitoring arrays. Figure 1-4 shows the location of and results for soil samples collected during
1996, and Appendix C contains tabulated results. Soil contamination exceeding ADEC Level A
cleanup standards was detected in one sample, from 409PZ02 at 31.0 feet below ground surface
(bgs). The vertical migration pathway was not encountered. Groundwater was not encountered
in 409WLO01, located within the footprint of the former UST, however, groundwater was
encountered at approximately 34 feet bgs during drilling of 409PZ01 and 409PZ02. Groundwater
appeared to be limited to a thin zone above the silt layer north of the 409WLO01 location. During
the 1996 field season, soil data were collected to support bioventing treatability testing;
however, no treatability test was conducted due to the low concentrations of vadose zone
petroleumn hydrocarbons.

in 1997, three soil borings were drilled to further define the extent of soil contamination.
Figure 1-4 shows locations and results of samples collected in 1997, and Appendix C contains
tabulated results. Soil DRO concentrations ranged from non-detect to 2,600 mg/Kg, in excess
of Level A standards. Selected soil samples were also analyzed for polycyclic aromatic
hydrocarbons (PAHs). Although PAHs were detected in soil samples, none of these PAHs
exceeded the conservative risk-based concentrations listed in Table B1 of the ADEC
Contaminated Sites Regulations (18 AAC 75.340 soil cleanup standards). Based on analytical
results, the petroleum hydrocarbon contamination in soil did not appear to extend below 31 feet
bgs; however, the lateral extent of soil contamination was not fully delineated.

In 1997, monitoring wells were installed (409WL02 through 409WLO04) to assess grbundwater
characteristics (i.e., flow direction and gradient). Groundwater was estimated to flow in a
northwesterly direction at this site with a gradient of 0.01 to 0.1 feet per feet (ft/ft). DRO was
detected in groundwater at 0.179 mg/L (409WL04), 0.331 mg/L (409WLO02), and 1.3 mg/L
(409WLO03) but was not in excess of the ADEC groundwater standard for DRO (1.5 mg/L DRO)
under the Contaminated Sites Program. The lateral extent of impacted soil and groundwater to
the west/northwest side of 409WL03 was not adequately characterized.

Based upon water level data taken during the 1997 SERA [V investigation, groundwater was
estimated to be at 30 to 35 feet bgs at this site.

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

Section 1.0 provides an introduction to the report and describes the regional setting, site
background, and previous investigations.

Section 2.0 summarizes field methods employed in the release investigation. This section also
discusses methods and standards used in data interpretation.
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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 during field work are presented in Appendix E.
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2.0 FIELD METHODS

This section summarizes the field methods that were used in the 1998 SERA VII Release
Investigation. The work was completed as a continuation of SERA Phase IV. The Work Plan was
prepared following the guidelines of SERA, as well as Basewide policies and procedures for
fieldwork at EAFB presented in the Management Action Plan {MAP) Revision 3, December 1996,
as applicable to environmental compliance projects.

This project was conducted in accordance with Title 18 of the Alaska Administrative Code (AAC),
Part 75 and Part 78,-as well as the guidelines established under:

* Guidance Manual for Underground Storage Tank Regulations, 18 AAC 78.

* ADEC proposed revisions to 18 AAC 75, “Oil and Hazardous Substance Pollution
Control Regulations,” Cleanup Standards, Adoption Draft Incorporating Public
Comments, May 1998. -

21 Initial Activities

The field program was based on information obtained from previous site assessments, historical
aerial photographs, facility drawings, Basewide monitoring reports, and correspondence
between the Air Force and ADEC. Critical information included the contaminant type and
source, presumed or known groundwater flow direction; potential contaminant receptors, and
infrastructure constraints. Utility clearances and dig permits were obtained for the site prior to
drilling or excavation. The site was visually inspected for surface features and conditions to
assist in locating borings.

2.2 Borings

Soil borings were drilled under SERA VIl to supplement borings installed under SERA V. Boring
locations were based on the assumed or known groundwater flow direction, contaminant plume
profiles identified during the SERA IV investigation at this site, and known infrastructure
constraints.  Specific boring locations were adjusted as necessary based on locations of
subsurface utilities or the field screening results from the first borings at the site.

Borings were advanced to a minimum of 10 feet below the bottom of the former UST {if applicable
to a specific site), or until three successive field screening readings indicated “clean” soils (less
than 3 photoionization detector [PID} units above background/ambient air readings), or to
groundwater, based on field observations. Field screening measurements are further described in
Section 2.3.1. The soil borings were advanced using a truck-mounted, hollow-stem auger drifling
rig. The cuttings from the soil borings were placed in 55-gallon drums. Cuttings were disposed of
as outlined in Section 2.5.

8000-168-005 2"1 January 1999
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Borings were completed as groundwater monitoring wells, as shown in Figure 2-1. Appendix B
contains boring logs that also show the details of the well installation. Groundwater monitoring
wells were instailed based on preliminary investigation results and coordination with the Air Force,
U.S. Army Corps of Engineers (USACE), and ADEC project managers.

2.3 Sampling
2.3.1 Soil Sampling

Soil samples were collected from a 2.5-inch-diameter split-spoon sampler advanced ahead of
the auger flights. In general, samples were collected at 5-foot intervals to groundwater between
the ground surface and the water table. At sites where groundwater was suspect to
contamination, a soil sample was coliected as close to the saturated zone as possible. Samples
were immediately placed in a cooler with freeze packs and maintained at approximately 4°C
while awaiting results of the field screening.

Ali soil samples were field screened using the ambient temperature headspace (ATH) method, as

follows. A clean glass jar was partially filled (one-third o one-half) with the sample to be

analyzed. Aluminum foil was placed over the top prior to screwing the lid on. The sample was
transferred immediately after opening the split-spoon.

Headspace vapors were allowed to develop in the container for at least 10 minutes but less than 1
hour. The container was agitated for 15 seconds at the beginning and end of the headspace
development period to assist volatilization. The container was maintained at a minimum
temperature of approximately 40°F. The field screening instrument, a PID, was then side-
punched through the aluminum foil, to a point about one-half the headspace depth. Care was
taken to avoid uptake of water or soil. The highest meter reading (2 to 5 seconds foliowing
insertion) was recorded on the soil boring logs at the appropriate depth. Erratic meter response
was noted in the field logbook.

Up to three samples from each boring were sent to the laboratory for analysis. Typically the
sample at or just above the water table and the sample with the highest ATH screening resufts
were selected from each boring for taboratory analysis. Sampies not chosen for laboratory
analysis were placed with the soil cuttings awaiting final disposition. Table 2-1 summarizes soil
sample analyses and laboratory methods.

Soil samples were placed in containers in the following order: 1} GRO/BTEX, 2) DRO, 3)
residual range organics (RRO), 4) PAHSs, 5) total organic carbon (TOC) and soil classification.
Soil samples to be analyzed for GRO/BTEX were collected by transferring approximately 25
grams of soil into a 4-ounce, wide-mouth jar and immediately adding 25 mL of methanol. An
additional 25 mL of methanol was added if the soil sample was not completely submerged in the
methanol, and the extra methanol was noted on the sample log. No additional labels were
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added to the pre-tared GRO/BTEX jars. Percent solids determinations for DRO samples were
used for the corresponding GRO/BTEX samples.

Table 2-1. Sample Analytical Summary for ST409/7.

Analyte Method Number of Samples
Soil
DRO AK102 Up to 3 per boring
GRO AK101 Up to 3 per boring
BTEX AK101/EPA 80218 Up to 3 per boring
Groundwater
DRO AK102 One per wel
GRO AK101 One per well
BTEX EPA 8021B One per well
PAH EPA 8270B/SIM Up to 3 per site

SIM = Selective ion monitoring.

2.3.2 Groundwater Development and Sampling

New monitoring wells were developed by removing a minimum of five casing volumes of water (or
unti! the well bore is evacuated for low yield wells) and measurements of development water
temperature, pH, dissolved oxygen, and conductivity were within 10 percent variability between
measurements. Depth to groundwater and, if present, light nonaqueous-phase liquid (LNAPL)
was measured with an interface water level indicator to an accuracy of 0.02 feet.

All groundwater monitoring welis at the site were sampled. New wells were sampled a minimum
of 48 hours after development. The wells were purged prior o sampling in a similar manner as
development, except that a minimum of three casing volumes were removed. Groundwater
samples were collected after the well was allowed to equilibrate and fines had settled. The water
level was re-measured after purging occurred and water level returned to stasis. Groundwater
samples were collected using disposable high-density polyethylene (HDPE) bailers fitted with new
nylon line for each well sampled or a foot valve or peristaitic pump fitted with new clean tubing. All
sampling apparatus were handled by personnel wearing disposable gloves. Samples were
collected from as close as possible to the water/air interface, minimizing agitation of the water.

Water was transferred directly from the sampling device into appropriate containers in the order of
the analyte volatility. Containers for analysis of BTEX or GRO were filled to a positive (convex)
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meniscus, inverted, and lightly tapped after capping to ensure no bubbles were present. Table 2-
1 summarizes groundwater sample analyses and laboratory methods.

Purge water and development water were disposed of as described in Section 2.5,
2.3.3 Field Quality Control Samples
The following field quality control (QC) samples were collected:

* Field duplicates were collected at a 10 percent rate from the same sample interval
and placed into separate containers. Field duplicates were submitted “blind” to the
laboratory.

* Rinsate blanks (generally analyzed for BTEX only; one per site) were collected by

rinsing the split spoon or groundwater sampling apparatus with deionized/distilled
water following decontamination and collecting the rinsate.

* One field blank sample of deionized/distilled water was collected by pouring directly
from the originat deionized/distilled water container.

* Laboratory-prepared trip blanks of analyte-free media accompanied each batch of
aqueous samples submitted for BTEX.

* Two methanol trip blanks were sdbmitted for GRO analysis over the course of the
fieldwork.

* Matrix spike/matrix spike duplicate (MS/MSD) sampies were coliected at a rate of 5
percent for the primary laboratory only. No additional soils were collected for
MS/MSD samples; two additional sets of bottles were required for aqueous MS/MSD
if groundwater samples were collected (i.e., a total of three sets for primary and
MS/MSD samples).

Quality assurance (QA) referee (field duplicate) samples were also collected at a rate of 10
percent and were sent to a USACE-designated referee laboratory.

2.3.4 Sample Packaging and Shipping

Plastic bubble wrap or vermiculite was used to iine the bottom of shipping coolers. The samples
were wrapped in plastic bubble wrap prior to placement in the coolers. Completed chain-of-
custody forms were placed inside a resealable plastic bag and secured to the inside of coolers.
Space between samples in the coolers was filled with packing material so that samples were
protected and movement was limited. Cold packs were placed around and on top of the samples
to maintain the temperature at approximately 4°C.

8000-168-005 2-5 January 1999
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When a transfer of samples occurred, the chain-of-custody form was completed with the name of
the person relinquishing the samples; the person receiving the sample signed and dated it.
Copies of any shipping documentation were also retained for the project files. Sample shipments
were delivered by the field team to the Anchorage-based analytical laboratory (CT&E).

2.3.5 Sampling Control

Samples collected during this field investigation were each assigned a unique field sample
tracking number using an alphanumeric system. This system was developed to allow for sample
control of the large number of samples that were collected during this and any following
investigations. Each sample tracking number consisted of a three-segment alphanumeric code
that identifies the sampling location, the sample identifier, the type of sample, and the QC
identifier. The sample numbers were defined as follows:

1) Site Designation. The first segment of the sample identification number is the site
number (3 digits).

2) Location Designation. The next four characters represent the location within the sites
where the samples were obtained, namely: AANN, where A = alpha code designating
the type of sample, and N = the sequential number assigned. The following codes
were used during this investigation:

BH = Borehole

WL = Well (groundwater monitoring or bioventing)

3) Matrix Code. The next two characters indicate the sample matrix. The fo[ldwing are
- some of the codes that were used during this investigation:

SO = Sail

WG = Groundwater

SQ = Soil/Solid Quality Control Matrix
WQ = Water Quality Control Matrix

4) Sample Depth. For soil samples only, the next set of numerals indicate the depth
below the surface to the top of the soil sample collection interval in feet and tenths of
feet (e.g., 2.5 or 17.5).

5) Sample Type. The next set of characters represents the field sample type. The
following are some of the codes that were used during this investigation:

N# = Normal Environmental Sample
EB# = Equipment Blank
FD# = Field Duplicate

9000-168-005 2-6 January 1999
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TB# = Trip Blank
MS# = Lab Matrix Spike
SD# = Lab Matrix Spike Duplicate

The # symbol represents a numeral that was sequentially assigned by additional sample types
collected from one location. Lab matrix spike and matrix spike duplicates on a single sample were
identified together as an MS/MSD sample type. For example, a soil sample collected from
Monitoring Well 05 at site ST409/7, from 5 to 7.5 feet bgs, would be numbered:

409WL05S05.0N1

Each sample container was labeled with project number, site name, sample number, date and
time of sample collection, any preservatives used, and sampler name.

2.4 Decontamination

All field equipment coming in contact with potentially contaminated soil or used for sampling was
decontaminated before and after use. Clean, solvent-resistant gloves were worn by persons
decontaminating tools and equipment. Soil sampling tools, including split spoons, were cleaned
by the following process:

1) scrub with a brush in a solution of Alconox and water
2) rinse twice in clean water
3} rinse with methanol

4) rinse with deionized or distilled water
Specific decontamination procedures for various types of field equipment are as follows:

* Auger flights and rods and bits were decontaminated between boreholes by cleaning
with high pressure hot water.

* Polyvinyl chloride (PVC) casings, screen caps, couplings, and covers were steam
cleaned prior to installation. If the material was still in the factory packaging, the
material was considered sufficiently clean and was used without steam cleaning.

*  Well sounders, steel tapes, and water quality probes were scrubbed and rinsed with
methanol, then rinsed with deionized water, and allowed to air dry. If visible
contamination was not removed using this technique, the equipment was cleaned by
rinsing with potable water and Alconox solution, rinsing with potable water, rmsmg
with methanol, rinsing with deionized or distilled water, and air drying.

9000-168-005 2-7 January 1959
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25 Disposition of Investigation-Derived Waste

Water produced during development and sampling of monitoring wells and decontamination water
was containerized in 55-gallon drums. The drums were transporied to the decontamination pad
area at the Environmental Staging Facility for processing through the on-site conditioning system.
The conditioning system discharges the water to the sanitary sewer system for treatment in the
Anchorage wastewater treatment system. If the water could not be conditioned upon arrival at the
conditioning system, the drummed water was stored adjacent to the conditioning area until it was
possible to process it through the conditioning system. Refer to the Basewide Environmental
Staging Facility Operation and Maintenance Plan (USAF 1993) for details on how the conditioning
system works.

If a layer of free-phase product was present in a drum of water, the water was processed through
an EAFB oil/water separator at the direction of EAFB.
A

Soil cuttings generated during this investigation were containerized in drums at the time of drilling.
The containers of soil were transported to the Environmental Staging Facility for storage until
analytical data for the soil from the borings or wells was received. If the soil contaminant
concentrations are below ADEC Level A cleanup standards, the soil will be considered clean and
will be spread onto the ground in an area approved by the 3CES/CEVR. If the soil is above
ADEC Level A cleanup standards, soil will be transporied to an approved thermal treatment facility
for remediation following receipt of written approval from ADEC.

Drums and containers of soil were labeled with permanent marker. The containers listed the
date and time of sampling, soil boring or monitoring well location, contents, and EAFB point of
contact. ‘

Disposable protective clothing, disposable bailers, and other similar supplies were presumed to be
nonhazardous. The waste was disposed of at the Municipality of Anchorage landfill.

2.6 Field Equipment Calibration

A PID with a minimum 10.2 eV lamp (e.g., Microtip 2000, OVM 580B, or Minirae) was used to field
screen soil for hydrocarbons. A flame ionization detector (FID) was available in the event
problems occurred with the operation or response of the PID. The PID was calibrated each day
prior to use and recalibrated during the day, as needed (e.g., if PID drift is noted). The PID was
calibrated in accordance with the owner's manual using a 100 parts per million (ppm}) isobutylene
reference gas and clean ambient air as the zero reference gas. The time, date, and result of each
PID reading were recorded in the field logbook. Field instruments were maintained according to
the manufacturer's recommended procedures. The date, time, and results of all calibrations and
repairs to field instruments were recorded in the instrument calibration log.
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2.7  Survey

All borings and monitoring wells installed during these investigations were surveyed by an Alaska-
registered surveyor. All survey data established was relative to the Municipality of Anchorage
datum and the USAF identified benchmark (TTAN7) located on EAFB. The vertical datum for this
survey was based on the Alaska State Plan coordinates. This contro! was the same datum used
for the 1986 EImendorf Master Plan and for the SERA Phase |, Il, and IV investigations.

2.8 Data Interpretation
2.8.1 Field Screening Data

ATH/PID results were interpreted as qualitative data for field sample screening and
extrapolating the extent of vadose petroleum hydrocarbon contamination. ATH/PID values
above 10 ppm in combination with odor and elevated analytical results from associated samples
were generally interpreted as positive indicators of petroleum hydrocarbons. Elevated ATH/PID
values not accompanied by petroleum odor or petroleum hydrocarbons detected in laboratory
analyses were attributed to interference from condensing humidity.

2.8.2 Comparison to ADEC Soil Cleanup Standards — Method One

Soil petroleumn hydrocarbon concentrations were compared to cleanup standards provided in 18
AAC 75.340, Table A1 — Method One (ADEC 1999). This method relies upon use of a Matrix
Score Sheet to determine appropriate cleanup levels, as summarized in Table 2-2 below.

Table 2-2. Matrix Score Sheet Cleanup Standards.

Cleanup Level in mg/Kg
Matrix Score
GRO DRO RRO BTEX Compounds
Level A 50 100 2,000 See Table 2-3
Level B 100 200 2,000 See Table 2-3
Level C 500 1,000 2,000 See Table 2-3
Level D 1,000 2,000 2,000 See Table 2-3

The matrix score sheet was used to estimate the cleanup leve! for soil at ST409/7. The
completed matrix score sheet, provided in Appendix D, indicates a total matrix score of 44
(Level A cleanup standards). The assumptions used to develop the matrix score are discussed
- below:

« Depth to Subsurface Water: The depth to subsurface water is measured from the
lowest point of the zone of soil contamination to the seasonal high groundwater
table. In samples collected in 1997, elevated concentrations of petroleum
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hydrocarbons were detected as deep as 26 feet bgs. Water levels measured in 1998
show the water table to be at approximately 26 to 28 feet bgs. Therefore the depth
to subsurface water from the zone of contamination is estimated at less than 5 feet.

* Mean Annual Precipitation: Mean annual precipitation for Anchorage, Alaska, is
15.57 inches (Western Regional Climate Center data for 4/1/52 through 4/30/98).

« Soil Type: Based upon lithologic logging of soil borings drilled under SERA VII, the
soil type encountered at ST409/7 is coarse-grained soils with fines (SP-SM, GP-GM,
SW-SM, Unified Soit Classification).

+ Potential Receptors: The nearest public/private water system is approximately 500
feet north of ST409/7: a co-gradient well used as a backup well for the hospital. The
well is periodically pumped and purged (EAFB Master Plan G-Tab drawing, Water
Supply System).

+ Volume of Contaminated Soil: The surface dimensions of the area containing soil
with petroleum hydrocarbon levels above the estimated soil cleanup level are
approximately 45 feet by 15 feet, with elevated PID readings and laboratory resulits
indicating contaminants in a 10 to 20 foot zone. This equals 250 to 500 cubic yards
of soil.

2.8.3 Comparison to ADEC Soil Cleanup Standards — Method Two

Soil analytical results were also compared to chemical-specific soil cleanup standards under 18
AAC 75.340 (ADEC 1999). Using Method Two of these regulations, bulk petroieum
hydrocarbon (GRO and DRQ) and chemical-specific cleanup standards are specified for various
potential contaminant exposure pathways and as a function of the amount of precipitation the
site receives. Table 2-3 summarizes the pertinent Method Two cleanup standards for SERA
investigations on EAFB (less than 40 inches of precipitation per year). |

2.8.4 Comparison to ADEC Groundwater Cleanup Standards

Groundwater petroleum hydrocarbon concentrations were compared to groundwater cleanup
standards in 18 AAC 75.345, under the ADEC's Contaminated Sites Program. Table 2-4
summarizes the cleanup standards pertinent to the SERA investigation.
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Table 2-3. ADEC Soil Cleanup Standards I

I-A—I;EC Cleanup Standard (<40" Zone')
1

Compound ngestion Inhalation _ [Migration to GW
Petroleum Hydrocarbons
GRO 1,400 1,400
DRO 12,500}
: RRO 22,000
o BTEX Compounds
Benzene 290
Toluene 20,300
Ethylbenzene 10,000
Xylenes (total) 203,000
| PAHs
| Acenaphthene 6,100

4 Acenaphthylene none
Anthracene 30,000
: Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(g,h,i)perylene

: Benzo{a)pyrene
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Fluoranthene

Fluorene
Indeno(1,2,3-cd)pyrene
2-Methyinaphthalene
Naphthalene
Phenanthrene

Pyrene e 1500 I
Notes:

P

' ADEC soil cleanup standards in mg/Kg, 18 AAC 75.340.
Shaded boxes represent the most stringent cleanup levei for each chemical.

s
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Table 2-4. ADEC Groundwater Cleanup Standards

Compound |Groundwater Cleanup Standard (mg/L)

: Petroleum Hydrocarbons

3’ GRO
DRO

RRO

1 BTEX Compounds

| Benzene 0.005

| Toluene 1.0
Ethylbenzene 0.7
Xylenes (fotal) 10.0
PAHs ' -
Acenaphthene 22

& Acenaphthylene none

Anthracene 11.0

' Benzo(a)anthracene 0.001
Benzo(b)fluoranthene 0.001
Benzo(k)fluoranthene 0.01
Benzo(g,h,|)perylene none
Benzo(a)pyrene 0.0002
Chrysene 0.1
Dibenz{a,h}anthracene 0.0001
Dibenzofuran none
Fluoranthene ' 1.46
Fluorene 1.46
indeno(1,2,3-cd)pyrene } 0.001
2-Methylnaphthalene ’ : none
Naphthalene 1.46
Phenanthrene none
Pyrene 1.1
Notes:

! ADEC groundwater cleanup standards in mg/L, 18 AAC 75.345.
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3.0 RESULTS

3.1 1998 SERA VI Field Program
3.1.1 Drilling and Soil Sampling

Two monitoring wells (409WL05 and 409WL06) and one soil boring (409BHO1) were drilled on
June 24 and 26, 1998. Soil samples were collected every 5 feet for lithologic logging and ATH
screening. A select number of samples were also submitted for laboratory analyses of DRO,
GRO, and BTEX. During the work planning stage, ADEC and EAFB agreed that analysis for
RRO would not be required at ST409/7 because the former UST was known to have held diesel
fuel. Figure 3-1 shows the location of soil borings.

Monitoring well 40SWL05 was located as a hydraulically downgradient well. Soils were logged
as sand and gravel with up to 15 percent fines. The sample collected from the 5 to 7 foot
interval was noted as having an odor and had an ATH result of 26.3 PID units. The ATH resuit
for the 10 to 12 foot interval was 10.5 PID units; all other sample intervals had ATH results of
2.9 PID units or less. The sample collected at 30 feet bgs was saturated; water was measured
while drilling at approximately 26 feet bgs. The well was screened from 22.5 to 32.5 feet bgs.
Samples from 5, 15, and 30 feet bgs were sent to the laboratory for analysis.

Monitoring well 409WL06 was also placed hydraulically downgradient of existing wells with
known groundwater contamination. Soils were similar to those logged in 409WL05. Field
observations did not indicate the presence of petroleum contaminants in samples collected from
this location. The sample collected at 25 feet was saturated; the water level was measured at
25 .8 feet bgs during drilling. The well was screened from 22 to 32 feet bgs. Samples from 26
and 30 feet bgs were sent to the laboratory for analysis.

Soil boring 409BH01 was placed east of 409WL04, between the building and the former tank.
The purpose of the boring was to assess if the piping associated with the former tank was acting
as a source of contamination. The actual location of the piping run was not known during the
field investigation. The boring location may actually be north of the former piping run. Soils
were similar to those seen in 409WL04 and 409WL05. Field observations did not indicate the
presence of petroleum contaminants in samples collected from this location. Samples from 25
and 30 feet bgs were sent to the laboratory for analysis.

3.1.2 Well Development and Groundwater Sampling

The two new wells were developed on July 23, 1998. The wells were surged and purged using
a submersible pump until parameters stabilized as specified in the Work Plan.

9000-168-005 3-1 January 1999
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Figure 3-1. ST409/7 1998 Soil Sample Results.
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SERA PHASE VIl ST409/7 RELEASE INVESTIGATION FINAL DRAFT

Samples were collected from the two new wells and from existing wells 409WL02, 409WL03,
and 409WL04. Samples were submitted for DRO, GRO, and BTEX analyses. Samples
collected from 409WL02, 409WL03, and 409WL04 were also submitted for PAH analysis.

3.2 Discussion of Findings
3.2.1 Soil Findings

Soil sample results from 1996, 1997, and 1998 indicate that petroleum hydrocarbons have
impacted soils in the vicinity of the tank, migrated vertically, and affected the smear zone
downgradient of the tank. Soil from four borings (PZ02, WL02, WLO3, and WL05) contained
petroleum hydrocarbons in excess of Method One Level A and Method Two chemical-specific
cleanup standards. Figure 3-1 shows soil sample locations and results.
I

Following the Method Two soil cleanup standards (outlined in Section 2.8.3), the exposure
pathway with the most stringent value 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.

Diesel range petroleum hydrocarbons were detected in the soil at ST409/7 above the ADEC
Method Two DRO cleanup standard of 250 mg/Kg DRO. The highest DRO concentration (2,600
mg/Kg) was detected in 1997 at 21 feet bgs in 409WL02. Petroleum hydrocarbon contamination
does not appear to extend below 40 feet bgs. The highest DRO concentration from UST
excavation sampling in 1994 was approximately 12,000 mg/Kg; it is possible that the current DRO
concentration at this area has decreased from its 1994 measured concentrations due to natural
attenuation of petroleum hydrocarbons. Although carcinogenic PAHs were detected in soil
samples in 1997, none of these PAHs exceeded Method Two cleanup standards. Figure 1-4
shows the soil sample results from 1996 and 1997.

The only soil result from 1998 that exceeded ADEC soil cleanup standards was at 5 feet bgs in
boring 409WL05 (1,480 mg/Kg DRO). PID readings for this boring drop off significantly below 10
feet bgs, indicating that the petroleum hydrocarbons detected in this boring are limited to shaflow
soils. Because the exient of petroleum-impacted soil at ST408/7 has been shown to be present at
a depth of 15 to 40 feet bgs, it is likely that the area of impacted soil in 409WLO5 is not associated
with the former UST at ST409/7. Figure 3-1 shows the soil sample results from 1998.

Data collected since the tank removal (October 1994), indicate that the petroleum hydrocarbon
plume in the soil has not migrated farther than 50 feet from the former UST excavation area.
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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 1998), 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 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 @ MRL greater than 0.02 mg/Kg, the benzene results are indeterminate when
determining whether the Method Two benzene standard was exceeded.

Figures 3-3, 3-4 and 3-5 are cross section diagrams for ST409/7. Appendix B contains boring logs
for ST409/7, and Appendix C contains all 1998 laboratory results.

3.2.2 Groundwater Findings

An unconfined aquifer is present at depths of less than 40 feet bgs and consists of glacial outwash
material having highly variable fines content both laterally and vertically. This probably results in
local variability in soil permeability.

In 1997, groundwater samples collected from monitoring wells 409WL02, 409WL03, and
409WLO4 contained DRO ranging from 0.179 to 1.3 mg/L, which was below the DRO
groundwater ‘cleanup standard of 1.5 mg/L. DRO chromatograms reviewed for these samples
were either indeterminate or appeared fo exhibit an elevated baseline. No GRO or BTEX
compounds were detected in the groundwater samples. Figure 1-4 shows the groundwater
results for 1997.

In 1998, DRO concentrations in groundwater ranged from 0.12 to 23.5 mg/L, exceeding the DRO
cleanup standard of 1.5 mg/L in 409WL02 and 409WL03. Figure 3-2 shows the results for 1998.
DRO in 409WL04 was not detected above the MRL of 0.103 mg/L in 1998, although in 1997 it
was detected at 0.179 mg/L. As previously stated, review of the 1997 DRO chromatograms
were inconclusive. DRO concentrations in samples collected from 409WLO02 and 409WLO3
increased by more than one order of magnitude from 1997 to 1998: from 0.331 to 2.55 mg/L in
408WL02, and from 1.3 to 23.5 mg/L in 409WL03. GRO was detected in two of the five wells
sampled in 1998, and ethylbenzene and xylenes were detected in four of the five wells, although
none exceeded the ADEC groundwater cleanup standards. Benzene was not detected in any of
the groundwater samples collected. Appendix C provides all 1998 laboratory results.

The increase in DRO concentrations in groundwater may be aftributable to the significant
increase in water table elevation between the 1997 and 1998 sampling events. The water table
was approximately 5 feet higher during the 1998 sampling event. In both 40SWL02 and
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4.0 CONCLUSIONS

4.1 Summary

Soil and groundwater results from 1996, 1997, and 1998 indicate that petroleum hydrocarbons
have impacted soil at the former UST site and have migrated to groundwater. The 3 years’ soil
sample results indicate that petroleum hydrocarbons have impacted soils in the vicinity of the
former UST, migrated vertically, and affected the smear zone downgradient of the tank.
However, the petroleum hydrocarbon plume in soil appears to have migrated no farther than 50
feet from the former UST location. Over the 3 years of sampling, only four soil samples
exceeded the ADEC soil cleanup standard for DRO (250 mg/Kg); no other COCs exceeded
cleanup standards. Three of the samples (1996 and 1997) were at a depth of 21 to 31 feet bgs,
with DRO concentrations of up to 2,600 mg/Kg. The fourth sample (1998) contained 1,480
mg/Kg DRO at a depth of 5 feet bgs and is believed to not be related to the former UST
because of the sample’'s location relative to other impacted samples.

Groundwater samples from two of the five wells sampled in 1998 contained DRO in excess of
the ADEC groundwater cleanup standard (1.5 mg/L DRO), with concentrations of 2.55 and 23.5
mg/L. None of the other petroleum hydrocarbon COCs exceeded the ADEC groundwater
cleanup standards. Because ST702 is not within the OU5 Mode! Area, dissolved-phase
contaminants must be addressed as part of the SERA investigation.

4.2 Data Gaps

No data gaps remain in evaluating the nature and extent of contamination for ST409/7.
Additional data collection may be necessary 10 support the chosen method of remediation.
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BORING LOG BORING NUMBER: 409BHO!

CLIENT: US Air Force BORING DEPTH (ft): 37 OATE STARTED: 6/25/98
PROJECT NAME: SERA VIi BORING DIAMETER (in) 8 DATE COMPLETED: 6/25/98
SITE: ST 409/7 GROUND ELEVATION (ftk 2207 NORTHIING: 2642780.3689
ENSR JOB NUMBER: S0G0-188 FIELD PARTY: R.LAFATA, V. FISHER EASTING: 1684196.0465
LOGGED BY: J. SHAPIROD  REVIEWED BY: S. WRENN

DRILLED BY: HUGHES DRILLING

RIG: CME 7§, 425" 1D HSA w/ 3404 hammer, 3* 0D SS

DESCRIPTION AND REMARKS

OEPTH
feel
LENGSTH
RECOVERY
SAMP. NG,
SAMP. TYP.
BLOWS/6 in.
ATH {ppm}
GRAPHIC L 06
SOIL CLASS

C 23

10 ot sand, and gravel, 1/4 in. to 2 in. diameler, subraunded, well graded, little silt, moist,
12 . e — |
14 v

0 S5 8 o {* * —| Lithology similar 1o above, gravel subangular to subreunded, moist.
10 .
14 e —] 4
18 =,

15— - gy g g -
SS & 0 P TGP | Light brown POORLY GRADED GRAVEL WITH SAND (GP), gravel 1in. and 1/4 in.

5 =Ne diameter, subangular, poarly graded, and medium to coarse sand, trace siit, moist.

0.

0

18 b~

0

D - -

()

s P -

0
i

=N

0

0

=-S5

I i I SS| 8 0 .« 1 Light brown POORLY GRADED SAND WITH SILT AND GRAVEL (SP-SM), medium to coarse™|
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BORING LOG

CLIENT: US Air Force
PROJECT NAME: SERA V]I
SITE: ST 408/7

ENSR JOB NUMBER: 9000-168

LOGGED BY:

DRILLED BY: HUGHES DRILLING

J. SHAPIRO

BORING NUMBER: 409BHO!
DATE STARTED: 6/25/98
BORING DIAMETER (in): 8 BATE COMPLETED: 6/25/98
GROUND ELEVATION (ft): 22C.7 NORTHING: 2642780.3889
FIELD PARTY: R. LAFATA, V. FISHER EASTING: (684196.0465

BORING DEPTH (ft): 37

REVIEWED BY: S. WRENN

RIG: CME 75, 4.25" 10 HSA w/ 340# hammer, 3* 0D S8

DEPTH
feet
RECOVERY

35

40—

. o c —_ 8 w
o = E w
zlclelglal =
gz__-' o, § = Tl © DESCRIPTION AND REMARKS
= IS|81E|%| 7
n vl m = « 2
SsSt 1 | 0 P YH 6P _Lithology similar 1o above, olive gray to yellowish-orange, wet
29 * . *[SP-SM| “viive gray 1o vellowish-orange POORLY GRADED SAND WITH SILT (SP-SM), coarse |
27 .. . sand grading to medium sand at 21.2 fi, little silt, gravel to 1" diameter, subrounded, and
Lo large cobble in shoe, moist.
- . — -
P
h e — i
- . L]
.‘ .‘
.-. .-
400 ISS N | 0 [T SR T hrs ool o o T T e e e e s e e s -
BHOISO 22 .. “Olive gray to yellowish~orange WELL GRADED SAND WITH GRAVEL (SH), grades from
25 ON1 33 . e fine to medium to coarse sand, graveis mostiy 1/2 in. and 1in. diameter, subrounded,
) 3g . 1 poorly graded, moist, dense. Three inch band of fine gravel (subangular} at top of N
Ll sample.
_-o'.. . 1 n
DN
N
LI -1 .
e
... ] 4
e ‘.‘-‘.
arosol | a9 | O [PoT{8P=GH| “Yeiiowish-orange POORLY GRADED GRAVEL WITH SILT AND SAND {GP-GHM, ravel, /4 |
30.0N1 50 e in. and L5 in. diameter, subrounded, and coarse to medium sand, little silt, saturated,
: 20 R=% loose. .
=N
S . - .
o
=N
- O . — =
=a
k=5
=Na - B
=3
——
S8 ‘95 0 o SP-SM POORLY GRADED SAND WITH SILT AND GRAVEL (SP-SM), coarse to medium sand, and
32 .. e gravel, 1/4 in. to 2 in. diameter, anguiar to rounded, poorly graded, little sit,
8 ) saturated. 7
- ‘.

Piug of clay al bottom of sampter.
End of baring at 37 ft. Water level measured while drilling at 29 ft bgs.

- i,

-
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CLIENT: US AIR FORCE . BORING DEPTH {ft}: 37 SCREEN LENGTH (ft):
PROJECT NAME: SERA 1V . BORING DIAMETER {in): 8 SCREEN TYPE:
SITE: ST408 WELL DEPTH (ft): SLOT SIZE (ink
JOB NUMBER: 8000-068 : WELL DIAMETER l{in): FILTER PACK:
LOGGED 8Y: T.8Barrett APPROVED BY: P. Ribbens REFERENCE ELEVATION (ft): 218.61 DATE STARTED: 7/17/96
DRILLED BY: Hughes Drilling CASING STICKUP {in): 0 DATE COMPLETED: 7/17/96
METHOGD: 4.25 in. HOLLOW STEM AUGER FIELD PARTY: D. McGee NORTHING: 26428035
EASTING: 1684137.7
. . 1= 0
= : — 1O
=_|Z|§| ¢ |Eje|8|21%
& o 18 « ol & = T Q DESCRIPTION ANDO REMARKS WELL DIAGRAM
‘ w2 =
o] wlo = = O [m] a =
— |t o =T, — — =T o
& vil @ a e {5
[£a]
ML | Grass surface,
4 1 -
|
‘ﬁ - - -t
|
S5| 28} 24 T Tan SILTY TOPSOIL (ML), in top 6 inches then..... ]
. GW | Medium brown GRAVEL (BW), with 20% fine sand, 15% silt, gravel diameter i
‘e O( from 25 to 70 mm, medium dense, damp, no odor.
-

7| Medium brown GRAVEL [(GW), 20% fine to medium sand, gravel diameter
from 50 to 70+ mm, some lignite, moderately to well graded, medium
4 dense, damp, no odor. -

000070
.00 0

50
‘000

06PZASS| 30| 4.8 |«

15016 -} SP | Medium brown SAND (SF), medium grained, 10X gravel, poorly graded,

medium dense {o dense.

20— - SN -]

(421
s]
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BORING LOG

CLIENT: US AIR FORCE
FROJECT NAME: SERA IV

BORING NUMBER: 409PZ0t

SCREEN LENGTH (fi):
SCREEN TYPE:

BORING DEPTH (ft): 37
BORING DIAMETER {in): 8

SITE: 5T409 WELL DEPTH (ft): 5107 SIZE {in):
JOB NUMBER: 9000-068 WELL DIAMETER (in): FILTER PACK:
LOGGED BY: T.Barrett APPROVED BY: P. Ribbens REFERENCE ELEVATION (ft}: 218.61 DATE STARTED: 7/17/96
DRILLED BY: Hughes Orilling CASING STICKUP (in}: 0O DATE COMPLETED: 7/17/96
METHOD: 4.25 in. HOLLOW STEM AUGER FIELD PARTY: D. McGee NORTHING: 2642803.5
EASTING:  1684137.7
. . ) %) ’
e - - =]
= JZIE| 2 |15 8]2|%
o |
& 21218 = |al @ = = | O DESCRIPTION AND REMARKS WELL DIAGRAM
aviw|o 'é = o o =
-~ | W % =f I — <L o
[ a8 o m a. o o
[Ls]
SS{ 89| .0 |7 .4 GW | Medium brown GRAVEL (GW), iameter 5 to > 70 mm, 25% fine to mediun
OO( grained sand, very dense, dry, no hydrocarbon odor.
O" Soil Classsification at 21.0 feet:
o‘ ( i Gravel 33.7%
L Sand 953.2%
O Silt  13.1%
° o
Ro¥
°d
C
25 .
SS| 271 0.0 56 | Tan-fight brown SILTY GRAVEL (GM), with 15--20% silt, 10% fine sand,
== gravel diameter from 5 to > 70 mm, moderately dense, dry, no odor.
- T
=N A
:D,;
E=n .
1 -
1] i
0 ' i 0
‘?5%'32!0 SS| S2{ 15 P GW | Medium brown GRAVEL (GH), with 20% fine o medium grained sand, 10%
. R silt, weli graded, very dense, damp, no odor.
ON 0.
O
° 4
RoN
¥ o
ReN(
°.d
O
3% ss| 33| 06 OOO 7 Lithology same as above, saturated.
RN
°.d
Aol
A kS
Ead of boring at 37 feel.
Boring completed as a piezometer.
40— -




PIEZOMETER DIAGRAM BORING NUMBER: 409PZ01

CLIENT: U.S. AR FORCE BORING DEPTH (ft): 37° SCREEN LENGTH (ft):
PROJECT NAME: SERA IV BORING DIAMETER (in): 8 SCREEN TYPE:

SITE: $T409 WELL DEPTH (ft): SLOT SIZE (in)k:

JOB NUMBER: 9000-068 WELL DIAMETER (in): FILTER PACK:

LOGGED BY: T. BARRETT APPROVED BY: P. RIBBENS REFERENCE ELEVATION (f1):218.61 DATE STARTED: 7/17/96
DRILLED BY: HUGHES DRILLING CASING STICKUP (in): O DATE COMPLETED: 7/17/96
METHOD: 4.25 IN. HOLLOW STEM AUGER FIELD PARTY: D. McGEE MORTHING: 2642803.5

EASTING: 16B4137.7

TOP OF STEEL GUARD PIFE

|

0 * ey

E
Q

GROUND SURFACE (G.5.)

ud.“;
CONCRETE PAD 2 ® .
b
P o \
| DEFTH FROM § BOTTOM OF STEEL GUARD PIPE
| GROUND SURFACE (FT.) ]
| ]
|
| ]
| b \—azmomrs SLURRY GROUT
4
| g BENTOMITE
]
i1’ SAND PACK 10 :
: 1
BENTONITE
THERMISTOR (TYP ’
19° (Tve)
207
21 SAND PACK
BENTONITE
H
29’
30
39 SAND FACK
™ SOIL VAPOR COLLECTION SCREEN (YP}
37
BOTTOM OF BOREMOLE

DRAWING: 409pz0Q1 DISK: 161/96 C/5C: 121
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BORING LOG . ‘ BORING NUMBER: 409P/02
CLIENT: US AIR FORCE BORING DEPTH (ft). 37 SCREEN LENGTH (ft}: I
PROJECT NAME; SERA IV ' BORING DIAMETER (in): 8 SCREEN TYPE;
SITE: ST409 . WELL DEPTH (ft): SLOT SIZE (in):
JOB NUMBER: 8000-068 I WELL DIAMETER (in): FILTER PACK: I
LOGGED BY: T. Barrett APPROVED BY: P. Ribbens REFERENCE ELEVATION {ft): 270.02 DATE STARTED: T7/17/96
DRILLED BY: Hughes Drilling CASING STICKUP (in): © DATE COMPLETED: 7/17/86 I
METHOD: 4.25 in. HOLLOW STEM AUGER FIELR PARTY: D. McGee NORTHING: 2842774.2

EASTING: 6841701

(|

F

s &~ |l el =810
= |ElE| 2 [F|&|5|2)% ‘
IHEIEERNEANN DESCRIPTION AND REMARKS WELL DIAGRAM
o-iu|o E | o o a. =
| w o3 <L | et <L =) |
& aldje |l |
[
9 GW [ Grass surface. |
O
4 o] - _| |
Aol I
. o : c " _
i O ¢ 4
= -4 i a -
o |
. 0. 4 - -
N O‘( __| |
3 SS| 27} 20 O - d ‘| Medium brown GRAVEL (GW)}, diameter from 5 1o 50 mm, 25X fine to I
O medium grained sand, very well graded, medium dense, subangular gravei,
O, 4 H dry, no odor. .
O J
b O
0. 4 _ -
? <4 . I
| 0
10 0BPZOSS| 3t} 48 O o 71 Medium brown GRAVEL [(GH), lithology same as above, dense, damp, no —I
| 25011, Re) odor.
| ON R B
F O
| 6] | 1
RN
1SR
"0 .
°d ']
O I
15 4 ] -
85| 20| 34| o Lithology same as above.
1
. i
0 , [
i Oy 4
i T _
RON| |
o L]
20 SR - I
i




Page 2 of 2
CLIENT: US AIR FORCE BORING DEPTH {ft). 37 SCREEN LENGTH (fi)
PROJECT NAME: SERA IV ) BORING DIAMETER (in): 8 SCREEN TYPE;
SITE: ST408 WELL DEPTH (ft): SLOT STZE f(ink
JOB NUMBER: 5000-088 . WELL DIAMETER {(in): FILTER PACK:
LOGGED BY: T.Barrett APPROVED BY: P. Ribbens REFERENCE ELEVATION (fth 220.02 DATE STARTED: 7/17/98
ORILLED BY: Hughes Drilling CASING STICKUP (in): 0 BATE COMPLETED. 7/17/98
METHOD: 4.25 in. HOLLOW STEM AUGER FIELD FARTY: BD. McGee NORTHING: 2842774.2
EASTING: 1684170.1
o
> i =i | =l S| @
=] o
Zo|ElG] 2 {Elela|als
nflef= al al € - = 5] DESCRIPTION AND REMARKS WELL DIAGRAM
] z|D = r
a*ji|ol £ 1Z|lo | ol o | i
Slwy = b= B T < | 3 |
o« or@ ||zl
SS| 40| 2.7 |7 A GW | Medium brown GRAVEL (GW), diameter from S te > 70 mm, subrounded,
O 25% fine to medium sand, well graded, dense, damp, no odor.
o4 -
RON(
P4 1
X
i S E
LO
Q. o - 4
O
] SS! 40§ 3.4 OOQ 7 Lithology same as above, with 5-10% fines, dense, damp. —
R
(.)A A ] R
O ¢
° d - -
. O
C?. A . R
)0
Q A H _
O g |
30w mmlaoopzqss| 38|26.8 [ B
25031 B1e #| SH | Medium brown SAND (SW), fine to coarse grained, 15% gravel, 10% fines
oN .. from 30 to 31 feet, weli graded, dense, moist, diesel odor from 38 to 31.5 :
.- 1 feet. -
® = .
e | Soil Classification at 31.0 feet: R
PR Gravel 26.8%
e Sand B0.5%
. .. . S 12.7% -
EE
. .. i —.
! .. [ ]
- t
i SS| B2i21B)]. e 7 Lithology same as above. _;
L N
e - B
.. :
LI ML .
End of boring at 37 feet.
| Boring completed as a piezometer, |
40— - _.._




PIEZOMETER DIAGRAM

CLENT: U.S. AR FORCE

PROJECT NAME: SERA IV

SITE: ST409

JOB NUMBER: 9000-068

LOGGED BY: T. BARRETT APPROVED BY: P. RIBBENS
DRILLED BY: HUGHES DRILLING

METHOD: 4.25 IN. HOLLOW STEM AUGER

BORING NUMBER: 409PZ02

BORING DEPTH (ff): 37’ SCREEN LENGTH (ft):
BORING DIAMETER {in): 8 SCREEN TYPE:

WELL DEPTH (ft): SLOT SIZE (in):

WELL DIAMETER (in): FILTER PACK:

REFERENCE ELEVATION (§1):220.02 DATE STARTED: 7/17/96
CASING STICKUF (in): 0 DATE COMPLETED: 7/17/96
FIELD PARTY: D. McGEE NORTHING: 2642774.2

EASTING: 1684170.1

TOP OF SYEEL GUARD PIPE

GROUND SURFACE (G.S.)

Y=Y a0
CONCRETE PAD
202
K]
oto%s
oted 1%
DEPTH FROM RRERS BOTTOM OF STEEL GUARD PIPE
GROUMD SURFAGE (FT.) KSBEA
SR R
toted)tes xBENTONITE SLURRY GROUT
. BENTONITE
]
11’ SAND PACK 10
BENTONITE
19
20
21 SAND PACK
BENTOMNITE
2
29
30
310 SAND PACK

37

BOTTCM OF BOREHOLE

\sou_ VAPOR COLLECTION SCREEN (TYF)

DRAWING: 409pr02 DISK: 181796 C/5C: 111

1y

T
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BORING LOG

CLIENT: US AIR FORCE

PROJECT NAME: SERA IV

SITE: ST409

JOB NUMBER; 9000-068

LOGGED BY: T.Barrett APPROVED BY: P. Ribbens
DRILLED BY: Hughes DOrilling

METHOD: 4.25 in. HOLLOW STEM AUGER

BORING NUMBER: 409WLO!

BORING DEPTH (fll: 42 SCREEN LENGTH (ft): 10

BORING DIAMETER (in): 8 SCREEN TYPE: Slotted PVC

WELL DEPTH (ft): 3C.25 SLOT SIZE {in): 0.020

WELL DIAMETER (in} 2 FILTER PACK: 10~20 Colorado Sand
REFERENCE ELEVATION (ft): 219.64 DATE STARTED: 7/12/98

CASING STICKUP {in): 0 DATE COMPLETED: 7/12/96

FIELD PARTY: D. McGee NORTHING: 28427612

EASTING:  1684188.1

> cojall | = gl e
= |ElE| 2 |Z|e| 815 ]%
o 213l &« lal =12 |© DESCRIPTION AND REMARKS WELL DIAGRAM
E“- w | Q E =] O & a =
el | LLF @ =T -l — < o
o wl@d || x| §
‘|-1] SM | Grass surface. ‘// %
20 |
- B 77
N
Zm7
_ | ‘4 z. |
n
N E Z é 4
'4 2
707
“ : e
%
T A1 U
s . SS] 4(833[|-- 1 Tan SILTY SANBD (SM), with 10% gravel, fine grained sand, gravel g ZI
o diameter from 5 ta 25 mm, poor recovery, loose, dry, no odor. ? 7
I . ? é _
o =3 / % 8
- - / % b
'+ 2 S
1 7| Likely bottom of excavation. g é )
3 S E
I 7
'+ T L Y U
T s U U
3 ?
o aeWLQSS| 354 oLt = ? GW | Tan GRAVEL (GW), diameter from 5 to > 70 mm, subrounded, 15 to 20% g f,
150, A% fine to medium sand, 10% fines, well graded, dense, dry, no hydrocarbon En g Z
ON O Lo 1 odor. & ? 7 -
S 10 |-
9 % ///,
o 1
.'O'c' ? Z
b 10 |-
o ? 2
o N
15 S5| 42|97 o 1 Tan GRAVEL (GW), diameter from 5 to > 70 mm, rounded to subrounded, ﬁ % -
ReX( 20% fine to cearse sand, 5-10% fines, well graded, dense, damp, no ’4 2
<4 - hydrocarbon cdor. ZIR : _]_ _
10, '
2 4 - -
. O B A - +-
0,
] A 4 -
L0
20— Ko X 1




Page 2 of 3 I
BORING LOG | BORING NUMBER: 409WLOI

CLIENT: US AIR FORCE BORING DEPTH (ft): 42 SCREEN LENGTH (ft): 10 I
PROJECT NAME: SERA 1V ' BORING DIAMETER (in): 8 SCREEN TYPE: Slotted PVC

SITE: ST409 WELL OEPTH {ft): 30.25 SLOT SIZE (in): 0.020

JOB NUMBER: 9000-068 ‘ WELL DIAMETER (in): 2 FILTER PACK: 10-20 Colorado Sand I
LOGGED BY: 7.Barrett  APPROVED BY: .P' Ribbens REFERENCE ELEVATION (ft): 219.64 DATE STARTED: 7/12/96

DRILLED BY: Hughes Drilling CASING STICKUP (in): 0 DATE COMPLETED: 7/12/98

METHOD: 4.25 in. HOLLOW STEM AUGER FIELD PARTY: D. McGee NORTHING: 2642751.2 l

EASTING: 16841864

DESCRIPTION AND REMARKS WELL DIAGRAM

GEFTH
feet
LENGTH
RECOVERY
SAMP. NO.
SAMP, TYP,
BLOWS/FT
PID (ppm}
SOIL CLASS

GRAPHIC LOG

v
(2]
b
)
N
34
@x©
0]
=

Light-medium brown GRAVEL {GHW), 25% fine to coarse sand, < §% fines,
well graded, dense, damp to moist, no hydrocarbon ador.

oo

5 0.
oS Qon

B S L s P v N« P )

| 25

| SS| 34}58.7 [ "TT5W | Medium brown SAND (SH), fine Lo medium grained, mode approximately 1
.. mm, 20% gravel diameter from 25 to 70+ mm, matix supported, moderately
: . 1 to well graded, dense, damp, no odor.

pe——— 2" PV 0.020" Slotted Screen ———————>1

0

30 -
SS| W|2025 A Gp GRAVEL (GP), fractured gravel, with sand, cutting in top 12 inches of the
== sampler.

0

D - <

0
#10-20 Colorado Sifica Sand

0

= - O

0.

> -

0

0

S=
3 '

S5 sz ML | Gray CLAYEY SILT (ML), trace fine sand in thin laminae, massive, no
features, hard, dry, no odor.

3

o
=)
l
L
|

Py

q



l Page 3 of 3
BORING LOG BORING NUMBER: 409WLOI

I CLIENT: US AIR FORCE . BORING DEPTH {ft): 42 SCREEN LENGTH (ft): 10
PROJECT NAME: SERA IV . BORING DIAMETER (in): 8 SCREEN TYPE: Slotted PVC

\ SITE: ST408 WELL DEPTH (fi}: 30.25 SLOT SIZE (in): 0.020

JOB NUMBER: 8000-088 ‘ WELL DIAMETER (in): 2 FILTER PACK: 10-20 Colerado Sand
LOGGED BY: T.Barrett APPROVED BY: P. Ribbens REFERENCE ELEVATION (ft): 219.84 DATE STARTED: 7/12/98

DRILLED BY: Hughes Orilling CASING STICKUP (in): O DATE COMPLETED: 7/t2/06
METHOD: 4.25 in. HOLLOW STEM AUGER FIELD PARTY: D. McGee NORTHING: 28427512
EASTING:  1684188.

DESCRIPTION AND REMARKS WELL DIAGRAM

DEPTH
feei
RECOVERY
SAMP, TYP.
BLOWS/FT.
P10 (ppm)
GRAPHIC LOG
SOIL CLAGS

0
7]
@

.8

x
=

Gray CLAYEY SILT (ML), with fine sand, 15% gravei diametr from 10 to 50
mm, rounded, low plasticity sili, non~cohesive.

End of boring at 42 feet.
Boring completed as a tioventing well.

]
]
L

60~ 4 —
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BORING LOG

CLIENT: US AIR FORCE
PROJECT NAME: SERA 1V
SITE: ST-409

JOB NUMBER: 9000-080
LOGGED 8Y: J. Shapiro

APPROVED 8Y:

DRILLED BY: Discovery Drilling
METHOD: 4.25 in. HOLLOW STEM AUGER

BORING NUMBER: 409WLO?

BORING DEPTH (it} 46

SCREEN LENGTH (ft) 10

BORING DIAMETER [in); 8 SCREEN TYPE: Slotted PVC

WELL DEPTH (ft): 4049 SLOT SIZE (in): 0.020

WELL DIAMETER (in): 2 FILTER PACK: 10-20 Colorade sand
J. Noftke REFERENCE ELEVATION {ft) 219.67 DATE STARTVED: 6/26/97

CASING STICKUP (in); O

EASTING:  1684178.88

DATE COMPLETED: 6/27/97
FIELDR PARTY: M. Field NORTHING: 2642758.9

N | gla
A PR N @
s _(EIG] 2 |E|e| &2 <
e gl 28 2 o 2| = F]© DESCRIPTION AND REMARKS WELL DIAGRAM
g~-l@lol E [ZE| &l || =
a arl g <] o b < S
o (%] m a. % ]
'._.- “| SP }| Grass surface.
e
= .A R T -
-
. . i i
-
> . S8l 13(07) Light brown Gravelly SAND (SP), fine o medium sand, fittle gravel to 1/2" ]
“ ‘ diameter, subangular, dry to moist.
-
A S g ;’?w
. o
. o by
S = 3
0 S5 5 |169.¢ . * As above, little clay, wet, petroleum odor. o “g_
%]
L ] E\‘ m T
-4 - .
4
-
- . ‘ - -
15~ ss| 13057650 T it tytaldul ool iulalulet il -]
L) SH | Olive geay Silty Graveily SAND (SM). medium sand, some coarse sand to
T gravel, up to " diameler , subangular and subrounded, strong petroleum
1 odor, dark gray staining, wel. N
Pl
20— L L

—

L. — - y
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BORING LOG

CLIENT: US AIR FORCE
PROJECT NAME: SERA [V

BORING NUMBER: 4089WLD2

DORING DEPTH (ét). 46
BORING DIAMETER (in) 8

SITE:

$T-409
JOB NUMBER: 9000-080
LOGGED 8Y:
ORILLED BY:

J. Shapiro

APPROVED 8Y:

Discovery Brilling

J. Noffke

WELL GEPTH (fth 40.9
WELL DIAMETER {in), 2
REFERENCE ELEVATION {ft):
CASING STICKUP (ink O

218.67

SCREEN LENGTH {ft) 10

SCREEN TYPE: Siotied PVC

SLOT SIZE (ink: 0.020

FILTER PACK: 10-20 Colorado sand
DATE STARTED: 6/28/97

DATE COMPLETED: 6/27/97

NORTHING: 2642756.9
EASTING:  1684178.88 .

METHOD: 4.25 in. HOLLOW STEM AUGER FIELD PARTY: M.Field

DESCRIPTION AND REMARKS WELL DIAGRAM

DEPTH
feet
LENGTH
RECOVERY
SAMP. NO.
SAMP. TYP.
BLOWS/FT.
PI0 (ppm)
GRAPHIC LOG
SOIL CLASS

Olive gray Silty SAND (SM}, fine to coarse sand, little gravel to 1"
diameler , subrovnded, wood fibers, wet, strong petroleum odor, staining.

400 37
WLO2 NN
$021.0 THL T
N AND LN
SOFD EE .

w
[47]
-~
(=]
@®
%)
143
=

I

7 Lithology same as above, light brawn, wet, strong pelroteum cdor.

ss| 2riseral- |-

[

H

Benronille Chips

i

2" Sch. 40 PVC

30— SS| 33[236.4 1 Lithology same as_above. T
ISP Grades tc Gravelly SAND {SP), medium sand, gravel to 1/2" diameter, ¥ {.l ]
: .. subrounded, wet, strong petroleum odor. B 7
i .. =
- . - E g
4 . . < — i
- . @ E (';_U)
| - . - } é‘% : § i
. . o [3 | &
. A o
35 SSl 460277 5T T S T o s il Bravally SAND (SH). T Rl lvilieivill s || &
- . 9 Olive gray Silty Gravelly SAND ($M), fine to medium sand, SOmMe Coarse [0 - 5
(| BM | sand and gravel to 1" diameter , subrounded and {raclured, cohesive, P I e B
e o " moist. & 0
i o
134 S [ Y
& . (I I Q A
¥ COC 3 E\z_ =1 %
- ] A 4 S E 4
< '
i E ShE 7 E b
< (] 1=
40— - =




Page 3 of 3 I
CLIENT: US AIR FORCE I BORING DEPTH (ft): 48 SCREEN LENGTH (ft): 10 l
PROJECT NAME: SERA IV | BORING OIAMETER (in): 8 SCREEN TYPE: Slotted PVC
SITE: ST-4089 WELL DEPTH [f): 406 SLOT SIZE (in) 0.020
. JCB NUMBER: $000-080 ' WELL DIAMETER {in): 2 FILTER PACK: 10-20 Colorado sand l
LOGGED BY: J. Shapiro APPROVED BY: J. Noffke AEFERENCE ELEVATION (ft): 219.67 DATE STARTEDB: 6/26/97
ORILLED BY: Discovery Drilling ' CASING STICKUP link O DATE COMPLETED: 6/27/97 |
METHOD: 4.25 in. HOLLOW STEM AUGER FIELD PARTY: M. Field NORTHING: 2642756.9 I
EASTING: 1684178.88
. . bt e | w
< |zE| ¢ |E|E|5|2| % i
Fulalz Sl I I B
, Sulzio o o | = — T | DESCRIPTION AND REMARKS WELL DIAGRAM
g~|&jo| £ =18 | a|l& |2
o - I I R - =
& :
S5| 100(367.5 o SM [ Light brown to olive gray Clayey/silty Gravelly SAND (SM-GM), fine to | B I
|9 ( GM | medium sand, some coarse sand and gravel 1o I diameter, subangular, ¥ g
A 14 4 dry to moist, pelroleum odor. .
T I
i a1 - I
3
§ & d 1] i
L NE 1N |
| iyl i B ML | Oiive gray Sandy Clay/SILT (ML), very fine sanc, ary. !
45 5045.5 N B
N

-

! End of boring at 46 feet.
Boring completed as monitoring well.

1
L
L . p

[3a)
oh
I
]
l
- v

60— - —
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BORING LOG

CLIENT: US AR FORCE
PROJECT NAME: SERA 1V

BORING NUMBER: 409WLO3

BORING DEPTH (ftk 37 SCREEN LENGTH (fth

BORING DIAMETER (in} 8

10
SCREEN TYPE: Sictted PVC

SITE: ST-409 WELL DEPTH (ft): 238 SLOT SIZE (in) .020
JOB NUMBER: $000-~080 WELL DIAMETER (in): 2 FILTER PACK: 10-20 Colerado sand
LOGGED BY: J. Shapiro  APPROVED BY: J. Noffke REFERENCE ELEVATION (ft) 219.95 DATE STARTED: 6/27/97
ORILLED BY: Discovery Drilling CASING STICKUF {in} O DATE COMPLETED; 8/27/97
METHOD: 4.25 in. HOLL.OW STEM AUGER FIELD PARTY: M. Field NORTHING: 2642774.88
EASTING: 1684184.89
[£2]
[=} 0
= E’ R - I
o 213 o |l 2| — g o DESCRIPTION AND REMARKS WELL DIAGRAM
a"lw|lo E |l o [ o =
- | Ly o < ) — <{ o
« wl @ a o b
G}
SM
1 I -3 -
’ |- 85| 8] 02 7| Light brown Silty SAND {SM}, fine sand, some gravel to 1" diameter, I
subanguiar and subrounded, well graded, dry.

Light brown SAND (SF), fine to medium sand, little coarse sand and
pea-sized gravel, one farge piece of 2" diameter gravel, blocky, moist to
wet.

qgravel at 1/4™ and 2" diameters, moist to wet.

15 ss| 84|85.41F To s
(| GM
@CPD
(
db (3= T
L <
i D4 N
rCh
- () IO a
< ¢
20— 4

SH

Okve gray Siity SAND and GRAVEL (SM-GM}, fine to medium sand and

] |

2" Sch. 40 PVC
Bentonite chips
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BORING LOG

CLIENT: US AIR FORCE

PROJECT NAME: SERA 1V

BORING NUMBER: 409WLO3

BORING DEPTH (fth 37
BORING DIAMETER (int 8

SCREEN LENGTH (ft):

10
SCREEN TYPE: Slotted PVC

SITE: §T-40¢ WELL DEPTH (ft): 36 SLOT SIZE {in): .G2C
JOB NUMBER: 9000~-08Q WELL DIAMETER {in): 2 FILTER PACK: 10-20 Colorado sand
LOGGED BY: J. Shapirc  APPROVED BY. J. Noffke REFERENCE ELEVATION (fth 219.95 DATE STARTED: 6/27/97
ORILLED BY: GCiscovery Drilling CASING STICKUP {in): Q DATE COMPLETED: 6/27/97
METHOD: 4.25 in. HOLLOW STEM AUGER FIELD PARTY: M. Field NQORTHING: 2642774.88
EASTING: 1684184.89
. B R R I S I '
- |z = 9 ol I E - @
cslalz| - ilale| g a
Le|lzio a a g b o DESCRIPTION AND REMARKS WELL DIAGRAM
ST |Wio z =] o o] o =
—t % <L = — <% o
o w a =8 o ]
[La)
SS| 59[146.8f - e | SH § Olive gray Gravelly SAND (SH), fine to coarse sand and gravel to /2", l
. subrounded, wet. o
- - o
.. S
. w i N T
. a &
. Q 52
- [T
. & m
. &
. i 3, ¥ -
-
& 409 |SS] 64| 2681. e 7 Lithology same as above, Moist to wet. ]
WL.0350 . Petlroleym odor.
26.0N . - N i
- B -
. =3
s N B = o 7
i A ] g = g i
30— SS| 32{ NR{. = 7| No recovery. ikl o8
. S Pt @
- . i n — ! &4
. 5 |1 &
2 —
- f — <
¥ . b [~ — o
. Q 1 2
. . 1 o e O
. & |
| ; | = ]
T T P e o e et f — —
NLAO%%O 58| 4515228 O Dark gray Gravelly Sity SAND {SM-GM}, fine to medium sand, some fomen )
G ( BM | gravel at 1/2" and 1" diameters , subrounded (poorly graded), moist to T
35.0N p = = .
o wef, -
0 X R —
ClL - Light brown Clay (CU)in shoe. Ceid X
End of boring al 37 feet.
-1 - Boring completed as monitoring well. i
40— g —




I Page 1of 3
I CLIENT; US AIR FORCE BORING DEPTH {ft): 42 SCREEN LENGYH (ft) 10
PROJECT NAME: SERA TV BORING DIAMETER (in): B SCREEN TYPE: Slotted PVC
1 SITE: 5T7-409 WELL DEPTH (ft): 385 SLOT SIZE {in): .020
I JOB NUMBER: 9G00-080 WELL CIAMEIER lin): 2 FILTER PACK. 10-20 Colorado sand
LOGGEDR BY:  J. Shapiro APPROVED BY: J. Noftke REFERENCE ELEVATION (it} 219.3 DATE STARTED: 6/28/97
DRILLED BY: Discovery Drilling CASING STICKUP {ink 0 OATE COMPLETED: &/28/97
I METHOD: 4.25 in. HGLLOW STEM AUGER FIELD PARTY: M. Field NORTHING: 26427860.59
EASTING: 186841851
. . a n
> : —_ o
I c |Z1&] 2 |E|&|8(21%
a P22 & || 2 21 =z]|0 DESCRIPTION ANO REMARKS WELL DIAGRAM
Uelglo|l = |[ZE|&glalz | =
I - A S =
o
I * '] SP | Grass surface.
" . . N i
I .. -
L]
h I = - ‘ . = N
5 S8 42)1007] - 7 tight brown Gravelly SAND {SP), fine to medium sand, some gravel {o 2" '“
* . * diameter . blocky, angular, lillle silt, dry Lo moist al & feel.
* %
' I ) L] . - | (S] a ]
“ .« . a <
. v E_‘?; P
10— S5| 45/ 0010 _° T Lithoiogy same as above, dry to moisl. = 1
[e]
I . . & <
. B T L -
- - N m
: - P
’ - L] = . -
l 15 ss| 1| 01|, . | Lithology same as above, dry. ]
- ) . n
I . H
:. - . - Tl 3 N
|
‘ 7] - ) . 7 B :
l 20— . 1 1]




Page 2 of 3 I
CLIENT: US AIR FORCE BORING DEPTH (ft) 42 SCREEN LENGTH (ft): 10 I
PROJECT NAME: SERA TV ' BORING DIAMETER (in). 8 SCREEN TYPE: Slotted PVC
SITE: S§T-408 WELL DEPTH (ft): 385 SLGT SIZE (in): .020
JOB NUMBER: 8000-080 ) WELL DIAMETER f{in): 2 FILTER PACK: 140-20 Colorado sand I
LOGGED BY: J. Shapira APPROVED BY. J. Noifke REFERENCE ELEVATION {ft); 219.3 OATE STARTED: 8/28/97
DRILLED BY: DBiscovery Crilling CASING STICKUP (ink & DATE COMPLETED: 6/28/97
METHOD: 4.25 in. HOLLOW STEM AUGER FIELD PARTY: M. Fieid NORTHING:  2642760.59 l
f EASTING:  1684165.1t h
. . b2 W
b 3 o - — Q
z _|ZI5 2 |Zle| &)< l
a3l ¢ {8 -1 |C DESCRIPTION AND REMARKS WELL DIAGRAM
L wl| O = = o O o I |
e |5l £ i=s{al=1<2|8
| Y juld|=|E |3
ss| 92[ to [* *| SP | As above, wet at top of spoon, remainder moist to dry. On rock ~ no I
. recovery, ‘
o N
. l
« » T .
. a
| » - . - B S
Q3
L o 2
-1 - - T a '9"
. < <
.. v @
g SS| SO0 NR | } S . l
- [ ] (-n i
i . 4 X ] l
-1 - . L] -1 -3
- ] " I
30 e e orrrere ]
| Ldocc‘igSO Ss| 67/ 0.0 ‘71| SM | ofive gray Silty gravelly SAND (SM), fine to coarse sand, gravel at 3/4" —
| gr. and 1" diameters, subrounded, some silf, moist to wet. — i
| 3LON T - — | v
E 4 - &
g | e [BEg-| @
1 S I
g '] @ :
M ] [ j — N
N I e ] S
g oA e R
7 ] 3 |3 84
I R
35} g | 5 IEd] o
SS) 1931 0.4 [ |- No recovery an first attempt. Redrove sampie. O I e T -
— £
1 Olive gray Sitty SAND (SM), fine to medium sand, little gravel lo 1" SO .
diameier, subrounded, few clumps of clay, foose, saturated. EL A e I
] o 1 .
'|Z| SS| 200 NR || 1 7 Olive gray Clayey SILT (ML), trace coarse sand, wet. [ E 7 I
10— q S I
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BORING LOG

CLIENT: US AIR FORCE

PROJECT NAME: SERA IV

SITE: ST-409

JOB NUMBER: 9000-080

LOGGED 8Y: 4. Shapira  APPROVED BY: J. Noffke
ORILLEE 8Y: Discovery Drilling

METHOD: 4.25 in. HOLLOW STEM AUGER

BORING NUMBER: 408WLO4

BORING DEPTH {ft) 42 SCREEN LENGTH [(ft) 10

BORING DIAMETER link 8 SCREEN TYPE: Slotted PVC

WELL DEPTR {ftk 38.5 SLOT SiZE (ink .020

WELL QIAMETER (in) 2 FILTER PACK: 10-20 Coloradgo sand
REFERENCE ELEVATION (fi): 219.3 DATE STARTED: £/28/97

CASING STICKUP (in): 0 DATE COMPLETED: 6/28/97

FIELD PARTY: M. Field NORTHING: 2642760.59

EASTING:  1684185.1

> o’ : 8| w
. = | =
= _|Z|E| 2 |Z|e|&]lol%
“al2(8] ¢ |a| % 2|1 =10 DESCRIPTION AND REMARKS WELL DIAGRAM
| ul o I — = <X o
o u [a4] o % Py
409 |SS| 158i NR ||| 1 SM | Qtive gray Silt and Fine SAND (SM), ittle medium sand, trace coarse
L34S( T sand and gravel to I" diameter , rounded, dense, tight, appears moist.
40.08 g0 7 1
End of Daring al 42 feet. T |
M Boring completed as manitoring well.
45 i -]
- ,_I -]
50 R ]
55— - -
60~ . —
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BORING LOG
CLIENT: US Air Force
PROJECT NAME: SERA VII
SITE: ST 409/7

ENSR JOB NUMBER: 9000-168
REVIEWED BY: S. WRENN

LOGGED BY: J. SHAPIRD

DRILLED BY: HUGHES ORILLING
RiG: CME 76, 4.25° 10 HSA w/ 340# hammer, 3* 00 55 FIELD PARTY: V. FISHER, R. LAFATA NORTHING: 2642746.3540

BORING NUMBER: 409WL05
SCREEN LENGTH (ft): 10
SCREEN TYPE: SLOTTED PVC
SLOT SIZE (i} 0.020
WELL DIAMETER (in): 2 FILTER PACK: 10-20 COLORADO SAND
GROUND ELEVATION (i) 2185 DATE STARTED: 06/24/98
TOP OF CASING ELEV (ft): 217.96 DATE COMPLETED: 06/24/98

BORING DEPTH (ft). 30
BORING DIAMETER (in} B.2%
WELL DEPTH (ft): 32.5

EASTING: 1684137.5089

20—

. I
> - o =4 — o o
=] = E o
Zg|ElE] = (Elefgig]| 3
Hol2lal o |l 9T |2 © DESCRIPTION AND REMARKS WELL DIAGRAM
a=1ajol 2 Iz 2| x| & s
“lE| S || 2|28 8
23] © n
. . *F SP
. -
i e
. — ]
L
z . i J
-
»
. .C
| . ] A
- r. ‘ — N

S 400 {SS} 3 i28.3] - ~| Light brown/olive gray POORLY GRADED SAND WITH GRAVEL (SP), 1
L0580 4 e medium sand, little coarse sandg, little gravel, /4 in. diameter ,
5.0N1 f . —| subrounded te angular, trace fines, moist. Zone of fractured gravel -

18 . at 12in. in sample, fractured, angular, to 3 in. diameter (possibly
o _| broken by split—-spoon), dry. Odor noted - petroleum? Slight “pine” |
. scent, =
] 8
. — &
e
i _| L .
o S
10 S 0y UGy Sy " -
| SS| 8 |'0-5[**|SP-SH| “Dark brown POORLY GRADED SAND WITH SILT AND GRAVEL (SP-SH), | &
20 e meditm 1o coarse sand with little silt, and gravel, 1/4 in. {o 2 in. fﬂ
T 24 .- —1 diameter, subrounded to subangutar, moisi, o |
.
'.:.
— ) .. )
- .. —] p
.
15 400 i85\ 7 |20/ - - ™1 Light brown POORLY GRADED SAND WITH SILT AND GRAVEL (SP-SM), 7
10550 5 '.", medium to coarse sand, and gravel, 3/4 in. diameter, subrounded, Y
15.0N1 13 - —  some silt in top 2 in. of sample, trace in bottom 9 in., moist. -
2 . P
. &

. L ] 2 a i
= Py

. e _| E
. 2
T &

E . — @
4

e

g
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BORING LOG BORING NUMBER: 409WLO5
CLIENT: US Air Force BORING OEPTH (ft): 30 SCREEN LENGTH (ft): 10

PROJECT NAME: SERA VII BORING DIAMETER (in): 8.25 SCREEN TYPE: SLOTTED PVC

SITE: 5T 408/7 WELL DEPTH (ftk 325 SLOT SIZE (in): 0.020

ENSR JO8 NUMBER: 9000-168 WELL OTAMETER (ink 2 FILTER PACK: 10-20 COLORADC SAND
LOGGED BY: J. SHAPIRC  REVIEWED BY: S. WRENN GROUND ELEVATION {ft): 218.5 DATE STARTED: 06/24/98

DRILLED BY: HUGHES DRILLING TOP OF CASING ELEV (ft): 217.96 DATE COMPLETED: 06/24/98

RIG. CME 75, 4.25" 10 HSA w/ 340# hammer, 3° 00 S§ FIELD PARTY: V. FISHER, R. LAFATA NORTHING: 2642748.3540

EASTING: 1684137.5089

|z ¢ || &]E % 4
S|l F - 4 a1l o =
=2ol2i3| ¢ || €| 7| 2] O DESCRIPTION AND REMARKS WELL OIAGRAM
a-|wia| £ [Z| | x| x| o
purll VT | S| E < 5
o 0| & <t o b
K SS[ B | 2.2 [* *[SP-SM| Light brown POGRLY GRADED SAND WITH SILT AND GRAVEL (SP-SM),
17 R mediym to coarse sand, and gravel to 2 in. diameler, subrounded to
28 Coa . —| subangular, blocky, poorly graded, little fines, wet. S 1
33 . e JE N
.’ .l. ] .
P ]
' .; 1=
" s ] [~
D, a
% AT N R . _|
SS| 60 | LT [S517SP | Giive gray POORLY GRADED SAND WITH GRAVEL (SP), medium 1o 3 g
10 .. ® coarse sand, some gravel, mostly 1/2 in. diameter (iittle to 2 in. (g o
¥ Coa 1 diameter), subrounded, poorly graded, trace fines, wet. o g N
i 8 L L 5
| ‘. - £
| s .= _— 2 8 7
n Y S
\ o« e | ;?‘ S |
| L. S I~
- . ) - Q. *
o -] o 4
p . N
30 Y i ————— e E ]
o0 d®3| o | 08 [PoT{6P-GH| Dive gray PODRLY GRADED GRAVEL WITH SILT AND SAND (GP-GM)
30.0N| 83 e gravel to 3 in. diameter, blocky, subangular to angular, and medium to
. =9 —| coarse sand, little fines, loose, saturated. 1
T4 e ,
n . o 1 I TN ‘_ b
Bormg adgvanced to 32.5 f{ bgs. Water level measured while drilling at ¥

28.2 ft bgs. Boring completed as monitoring well.

-~
a

.
{ |
1 3
.
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= ..

~



Page 1 of 2

PR

PROJECT NAME: SERA VII

SITE: ST 409/7

ENSR J08 NUMBER: 8000-188

LOGGED BY: J. SHAPIRO  REVIEWED BY: 5. HRENN
DRILLED BY: HUGHES DRILLING |

RIG: CME 765, 4.25" 1D HSA w/ 340# hammer, 3* 00 S5

BORIN
BORING DEPTH (ft): 30
BORING DIAMETER (ink 8.25
WELL DEPTH (ft): 33
WELL DIAMETER (in): 2
GROUND ELEVATION (fth 218.)
TOP OF CASING ELEV (ft): 217.56
FIELD PARTY: V. FISHER, R. LAFATA

G NUMBER: 409WLO06
SCREEN LENGTH (ft): 10

SCREEN TYPE: SLOTTED PVEC

SLOT SIZE (in}k 0.020

FILTER PACK: 10-20 COLORADO SAND
DATE STARTED: 06/25/98

DATE COMPLETED; 06/25/98
NORTHING: 268427715097

EASTING: 1684112112

DEPTH
feet
LENGTH
RECOVERY
SAMP. NO.
SAMP. TYP.
BLOWS/6 in.
ATH {ppm)
SOIL CLASS

DESCRIPTION AND REMARKS

WELL DIAGRAM

w
x

[]
@]
o]
Q
—
I
a
<L
o
(o]
"o
"...:
e

ch
(73]
[74]
DLW
o
- ‘I
' »
|

. moist.

20 el _
21 A

25 ..

20—

sand, some gravel, I/4in.

Light brown WELL GRADED SAND WITH GRAVEL (SW), fine to coarse
to 1in. diameter, subrounded, poorly
—| garaded, moist. Band of clean, medium sand at top 4 in. of sample,

similar to above, littie fines, wet at 8 in. in sample.

R Lithology similar to above, wet. Apparently cored through large rock
17 . .. from 1G to 16 in. in sample, dry, fractured.

RN NS
L

2" Sch. 40 PVC

N R

R R R Y
|

ittt e

—
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BORING LOG BORING NUMBER: 409WLO6
CLIENT: US Air Force ' | BORING DEPTH ({ft): 30 SCREEN LENGTH (£t} 1

PROJECT NAME: SERA VI . BCRING DIAMETER (in): 8.25 SCREEN TYPE: SLOTTED PVC

SITE: ST 408/7 WELL DEPTH (ft)k 33 SLOT SIZE {in): 0.020

ENSR JOB NUMBER: S000-188 ' WELL BIAMETER (ink 2 FILTER PACK: 10-20 COLORADGC SAND
LOGGED BY: . SHAPIRO  REVIEWED BY: S. WRENN GROUND ELEVATION {ft): 2181 DATE STARTED: 08/25/98

DORILLED BY: HUGHES DRILLING . TOP OF CASING ELEV (ft) 217.56 DATE COMPLETED: 08/25/98

RIG: CME 75, 4.25" 1D HSA w/ 340# hammer, 3* 00 SS FIELD PARTY: V. FISHER, R. LAFATA NORTHING: 2642771.5997
EASTING. 1884112112

DESCRIPTION AND REMARKS WELL DIAGRAM 1

DEPTH
feet
LENGTH
SAMP, NO.
SAMP, TYP,
BLOWS/6 in.

SOIL CLASS

| ATH (ppm)
" o | GRAPHIC LOG

-|SW-SM] Lithology similar to above, cored through some cobbles, increased
gravel content, wet in sandy matriz,

PR | RecoverY

w
w

Eg&

- * -

o

|

L

()

F-9
[]
.

]

25 X
FOQ S| 10 | 0 5 GP-GM| POORLY GRADED GRAVEL WITH SILT AND SAND (GP_GM), gravel 1/4

- 0

2"6083? :? e in. to 2 in. diameter, subangular, in matrix of silty (little} coarse 1o
* medium sand, saturated. Zone of clean medium sand, wet, at top 7

23 S in. of sample.
e

00

0

[ . <o

0
#10-20 Colorade Sifica Sand

DQ

[IIITT

0

DWI::! -]

ZDC

30 409 |ss| 13 | o POORLY GRADED GRAVEL WITH SILT AND SAND (GP-GM), fine gravel,
L06S( 41 :’ : c some coarse to medium sand, little silt, saturated.
30.0N1 52 T _
14/
1" = - <

020
I

0

0.
e 2" PYC. 0,020~ 510t Screen

" Bottom of bering at 32 ft. Boring compleied as monitoring well.




Appendix C

Analytical Data




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

* FIELD_ID = Field Identification Number.

* LAB_|D = Laboratory Identification Number.

* WS = Water Matrix.

* S0 = Soil Matrix.

* ANALYSIS = EPA or ADEC analysis method.

*  MRL = Method Reporting Limnit.

* Dilfac = Dilution factor for samples.

» Date = Sample Collection Date.




SERA VIl 1998 Anaiytical Results Summary

ST 40977
Building 24-805, Hospital Qutbuilding

U = Compaund not detected at the method reporting fimit (MFL}.
J = Result reported is considered an estimate value.
Dilfac; = Dilution factor applied to sample analysis.

V_FRtd = Validation recommendation quagfier by USAED-AK data review contractor {Attachment D).
DUP = Duplicate sample.

FIELD 1D LAB ID | DATE | MATRIX ANALYSIS PARAMETER RESULT UNITS : MRL | Dillze | V Red
409BH015025.0N1 (883257004 | 06/26/98 50, AK102 SW3550 |Diesel Range Organics 3.83|U IMGKG 3.83) 0915
409BHO15025.0N1  [983257004 | 06/26/98 S0 A2540G NONE | Total Sofids 955 |PERCENT 1
4098H015025.0M1 1583257004 | 06/26/98 50 AK101 AK101PR [Gasoline Range Organics 1.08i W IMG/KG 1.09 0.51%
409BHO1S025.0N1 1983257004 | 06/26/98 50, AK101 AK101PR |Benzene 0.02721 {MG/KG 0.0272] 0519
409BH01S025.0N1 983257004 | 06/26/98 50 AK101 AK101PA | Toluene 0.0358iB [MG/KG 0.0272: 0515 8
409BH015025.0M1 1983257004 | 06/26/98 S0 AK101 AK101PR |Ethylbenzene 0.0272|U |IMG/KG 0.0272 1519
409BH015025.0Nt 983257004 | 06/26/98 50 AK101 AK101PR [m,p-Xylene (Sum of Isomers} 0.0272|U |MG/KG 0.0272 0.519
409BHO15025,0N1  |583257004 | 06/26/98 50 AKI01 AK101PR lo-Xylena 0.0272|U [MGKG 0.0272] 0519
409BHO1S030.0N1 1983257003 | 06/26/38 SO AK102 SwWass0 |biesel Range Organics 4.19] MGKG 38| 0864
409BHG1S030.0N1_ 983257003 | 06/26/98 SC A2540G NONE | Total Solids 90.9{ |PERCENT 1
409BH01S030.0M1 (983257003 | 06/26/98 50 AKIOM AK101PR |Gasaline Range Crganics 4.58] |MGKG 1.1 0.501
4098H01 SO30.0N1 983257003 | 06/26/98 80 AK1H AK101PR {Benzene 0.0275|U |MG/KG 0.0275]  0.501
409BHO15030.0N1T  |983257003 | D6/26/93 S0 AK101 AK101PR [Teluene 0.18] [MGKG 00275 o0sm| B
409BH015030.0N1  |983257003 | 06/26/98 SO AK101 AK101PH |Ethylbenzene 0.0275(U IMG/KG 0.0275 0.501
409BHO1S030.0N1 983257003 | 06/26/98 S0 AKIH AK101PR [m,p-Xylene {Sumn of isomers) 0.05|B IMGKG 0.0275] 050} B
409BH015030.0N1 (983257003 | 06/26/98, S0 AK1OM AK101PH |o-Xylene 0.0275{U MGG 0.0275  0.501
409WLOSSO5.0N1  |982197001] 06/24/98 SO AK102 SW3s50 |Diesel Range Organics 1480 |MG/KG 20.7 4.938 J
409WL05S05.0N1 (983197001 | 06/24/98 SO E160.3 NONE (Total Solids 95.5| [PERCENT 1
409WLOSSOS5.0N1 (983197001 | 06/24/98 SO AK101 AK101PR |Gasotine Range Qrganics 2.2 IMGKG 1.07 0.513
409WLOSSOS5.0N1 (983197001 | 06/24/98 50 AK101 AKI01PR |Benzeng 0.0268|U (MGKG 0.0268) 0513
40aWL0S305.0N1 (983197001 | 06/24/98 S0 AX10t AK101PR | Toluene 0.0268| L} |MGKG 0.0268 0.513
A09WLOSSO5.0N1  |983197001 | 06/24/98 SO AK101 AK101PR |Ethylbenzene 0.0268|U |MGKG 0.0268 0.513
409WLO5S05.0N1  |983157001 | 06/24/98 ] AX1M AK101PR [m.p-Xylene (Sum of Isomers) £.0391 MG/KG 0.0268 0.513
A09WLOSS05.0N1 1983197001 | 06/24/98 S0 AXION AK101PR |o-Xylene 0.0341 MGKG 0.0268 0.513
409WLO5S015.0N1_ (983197002 | 06/24/98 S0 AK102 SW3550 |Diesel Hange Organics 4.51 IMGKG 416] 0988
409WLD5S015.0N1 (983197002 [ 06/24/98 50 E160.3 NONE | Total Solids 94.9: {PERCENY 1
409WLO5S015.0N1 (983197002 | 06/24/98 S0 AK101 AK101PR |Gasoline Range Organics 0.957]U |MG/KG 0.957] 0.454
409WLOSS015.0N1 (983197002 § 06/24/98 50 AK101 AK101PR [Benzene 0.023g{U {MGAKG 0.0239]  0.454
A09WLOSSO15.0N1 (983197002 | 06/24/98 S0 AK101 AK101PR | Toluene 0.02391U [MGKG 0.0239]  0.454
409WLOSS015.0M1 1983197002 ] 06/24/98 S0 AK101 AK101PR |Ethylberzene 0.0239)1U |MG/KG D.0239;  0.454
409WLOSSO15.0M1 983197002 | 06/24/98 SO AK10t AK101PR [m,p-Xylene (Sum of lsomers) 0.0238|U |MG/KG 0.0238]  0.454
409WLOSS015.0N1  |983197002 1 06/24/98 SO AK101 AK101PR |o-Xylene 0.0238|U |MG/KG 0.0239 0.454
409WLE5S030.0M1  |983197003 | 06/24/98 SO AK102 SWas50 |Diesel Range Organics 4.21|U [MG/KG 4.21 0.89
409WLO5S030.0Mt  |983197003 | 46/24/38 50 E160.3 NONE |Total Solids 94| [PEACENT 1
409WLO5S030.0NT 1983197003 | 06/24/98 SO AKIO1 AK101PR |Gasoline Range Qrganics 1.56|U [MG/KG 1.56 0.733
409WLO5S030.0NT 1983197003 | 06/24/98 S0 AKI101 AK101PR |Benzene 0.039|U IMG/KG 0.039 0.733
A09WLOSSO30.0Nt 1983197003 | 06/24/98 SO AK101 AK101PR [Toluens 0.03g1U IMGKG 0.039 0.733
40SWLOSS030.0Nt 1983197003 | 06/24/98 S0 AK101 AK101PRA|Ethylbenzene 0.0391U IMGKG 0039 0733
409WLOSS0I0.0N1  |983197003 | 06/24/98 S0 AK101 AKI101PAR |m,p-Xylene {Sum of Isomers} 0.039|U |MG/KG 0039] 0733
409WILO5S030.0M1  {983197003 | (6/24/98 SC AKI101 AKID1PR [g-Xylene 0.039|\J |MGKG 0.639 0.733
409WL0ES026.0M1 19832570021 06/26/98 ]s) AK102 SW3550 :Diesel Range Organics 18.2] |MG/KG 4.14 0.975
40SWLLCES026.0N1 1983257002 | 06/26/98 S0 A2540G INONE  [Total Salids 94.2| [PERCENT 1
40SWILOBS026.0N1 1983257002 | 06/26/98 50 AK101 AK101PA | Gasoline Range Organics 1.54] |MGKG 1.01| 0475
409WLO6S026.0Nt 1983257002 | 06/26/98 SO AK1M AK101PR |Benzene 0.0252|U |[MG/KG 0.0252 0.475
409WLO6S026.0N1 1983257002 06/26/98 SO AK101 AK101PR | Toluene 0.131|B |MG/KG 0.0252 0.475 B
409WLC6S026.0N1 1983257002 | 06/26/98 SQ AK101 AK101PR |Ethylbenzene 0.0252|U [MGKG 00252 0475
409WIL065026.0N1 963257002 | 06/26/98 S0 AK101 AK101PR im,p-Xyiene (Sum of Isomers) 0032118 IMGKG 00252 0475 B
409WLOG5026.0NT 1983257002 | 06/26/98 50 AK101 AK101PH [o-Xylene 0.0252(U |MGKG 0.0252) 0475
40%WLOESO30N1 983257001 | 06/26/98 SC AK102 SwWa3as50 jDiesel Range Organics 4.32] MGKG 4.21 0.951
409WLOES 030N 083257001 | 06/26/98 S0 A2540G NONE  {Total Solids 90.4| {PERCENT 1
400WLDESO30N1 983257001 | 06/26/98 S0 AKI101 AK101PR |Gascline Hange Organics 0.692|U |[MGKG 0.692 0.313
409WLOESOION 983257001 | 06/26/98 SC AK101 AKI0PR [Benzene 0.0173|U [MGKG 0.0173 0.313
405WL065030N1  [983257001 § 06/26/98 S0 AK101 AK10PR [Toluene 0.0173|U [MGKG 00173 0313
405WILO6S030N1  |9B83257001 | 06/26/98 50 AK101 AK101PR [Ethyibenzene 0.0173|U |MG/KG 0.0173] 0313
408WLOGSO30N1  |983257001 § 06/26/98 S0 AK101 AK101PA [m,p-Xylene {Sum of isomers) 0.0173|U [MG/KG 0.0M73] 0313
406WLOESO30N1 1983257001 | 06/26/98 50 AK101 AK10HPR [o-Xylene 0.0173|U [MGKG 0.0173] 0313
FOOTNOTES:

N R e
rrlad Enan

.



ST 409/7
‘ Building 24-805, Hospital Outbuilding
SERA Vil 1998 Analytical Results Summary

FIELD 1D LAB ID | DATE | MATRIX ANALYSIS PARAMETER RESIHLT UNITS | MRL | Dilfac | ¥V Red
409WLO2WGN1 984113001 | 07/31/98 WS AK102 SwWasta  iDiesel Range Qrganics 2.55] IMGL 0.105| 1.083
ADGWLO2WGNY 984113001 | 07/31/98 ws AKTO1 SW50304 {Gasaline Range QOrganics 0.04) MG/L 0.04 1
A09WLO2WGN1 984113001 | 07/31/98 WS AK101 SWH030A (Benzene 0.001:U |MG/L 0.001 1
409WLORWGN1 984113001 | 07/31/98 WS AK101 SWS5030A |Toluene 0.00t]L |IMG/L 0.001 1
A09WLORWGEN1 984113001 | 07/31/98 WS AK101 SW5030A {Ethyibenzene 0.0023] |MGIL 0.001 t

1
1

409WLOZWGNT 4984113001 | 067/31/98 w5 AKIOI SWS5030A |m,p-Xylene (Sum of Isomers} 0.0091 |MG/L 0.001

409WLO2WGN 1 984113001 ] 07/31/98 WS AK101 SW5030A |o-Xylene 0.0079 MG 0,001
40IWLOAWGNT 984113001 | 07/31/98 WS PAHSIM  |SW3510 |Acenaphthene 0.052|U UG/ 0.052f 1.031 UJ
409WLD2WGN1 984113001 | O//31/98] WS PAHSIM  [SW3510 |Acenaphthylene 0.0521U {UG/L 0.052] 1031 W
409WLO2WGN1 984113001 | 07/31/98 WS PAHSIM |SW3510 |Anthracene 0.0621U |UG/L 0.052 1.031] UR
409WLD2WGN1 984113001 | 07/31/98 WS PAHSIM  {SW3510 |Benzo(a)arthracene 0.052]U JUGIL 0.052] 1.031
409WLO2WGN Y 984113001 | 07/31/98 WS PAHSIM ISW3510 [Benzo(a)pyrene 0.052|U |UG/L 0.052f 1.031} UR
409WI02WGENT 984113001 | 07/31/98 WS PAHSIM [SW3510 [Benzo(b)fiuoranthene 0.082|0 [UGH, 0.052f 1.031
409WLO2WGN1 984113001 | 07/31/98 WS _PAHSIM  1SW3510 [Benzo(gh.ilperylene 0.052|U UG 0.052] 1.03t
409WLO2WGN1 984113001 | 07/31/98 WS PAHSIM  }18W3510 |Benzo(kfiuoranthene 0.052) 0.052 1.031
40OWLO2WGNT 984113001 | 07/31/98 WS PAHSIM _ 1SW3510 {Chrysene 0.052|U (UG 0.052 1.031
409WLO2WGN1 984113001 | 07/31/98 W8S PAHSIM  1SW3510 [Dibenzo{a,hjanibracene . 0.082:U JUGIL 0.052] 1.031
409WLO2WGN1 984113001 | 07/31/98 WS FAHSIM _ |SW3510  |Fluorarthene 0.052|U |UGHL 0.052) t.031] W
409WLO2WGN1 984113001 | 07/31/98 WS PAHSIM _ |Swas10  |Fluorene 0.052|U [UG/L 0.052F t.031] W
409WLOZWGN1 984113001 | 07/31/38 WS PAHSIM  |SW3510 |lndeno(1,2.3-cd)pyrene 0.052|4 UG/ (.052! 1.031
409WLO2WGN1 984113001 | 07/31/38 WS PAHSIM  |SW3510 |Naphthalene 0.052{U JUG/L 0.052 1,031
40SWLO2WGN1 984113001 | 07/31/98 W3 PAHSIM _ [SW3510  |Phenantivene 0.0521U [UG/L D052 1.0
408WLD2WGN1 984113001 | 07/31/88 WS PAHSIM  [SW3510  |Pyrene 0.082|U |UG/L 0.052§ 1.031

»
409WLOZWGNT DUP |984113002 | 07/31/68 ws AK102 SW3as10 |Diesel Range Organics 3.64] MG/ 0.104| 1.042
409WLO2WGN1 DUP |984113002 | 07/31/88 WS AKIN SWEHA0NA |Gasoline Range Organics 0.07]  |MG/L 0.04
409WLO2ZWGN1 DUP (984113002 | 07/31/98 W3 AK101 SWHEDI0A |Benzene 0.001tU |MG/L 0.0
409WL02WGENT DUP [984113002 | 07/31/98 WS AK101 SWS5030A [Toluene Q.001:U [MG/L. 0.0

| ,
1
1
l 409WLDZWGN1 DUP 1984113002 | 07/31/98 w35 A1 SWS5030A |Ethylbenzene 0.0047] |MG/L 0.001 1 8
1
1

cicle|lc|oic|loicic|cicic|clc|e|a
[ g
2

409WLD2WGN1T DUP (984113002 | 07/31/58 WS AKIH SW5030A |m,p-Xylene (Sum of Isomers) 0.0179] [MGAL 0.001
409WLO2WGN1T DUP (984113002 | 07/31/08 WS AK101 SW5030A |o-Xylene 0.0142 |[MGIL 0.001
409WLOZWGN1 DUP 1984113002 | 87/31/58 ws PAHSIM  |SW3510 |Acenaphthene 0.053
409WLO2WGN1 DUP (984113002 | 07/31/58 WS PAHSIM  {SW3510 |Acenaphthylene 0.053
A09WLO2WGNT DUP |984113002 | 07/31/08 WS PAHSIM  {SWA510 |Anthracene 0.053
409WLO2WGNT DUP |984113002 | 07/31/98 WS PAHSIM  {SW3510 |Benzo{a)anthracene 0.053
409WLO2ZWGN1 DUP |984113002 | 07/31/88 WS PAHSIM  {SW3510 |Benzo(g)pyrene 0.053
4O9WLO2WGN1T DUP (984113002 | 07/31/88 W8S PAHSIM  [SW3510 |Benzolbjflucranthens 0.053
409WLO2WGN1 DUP |984113002 | 07/31/88 WS PAHSIM  1SW3510 |Benzo(g,h.i)perylene 0.053
409WLO2WGN1 DUP (984113002 | 07/31/98 WS PAHSIM |SW3510 |Benza{k)fiuoranthene 0.053
409WLOZWGN1T DUP |984113002 | 07/31/98 WS PAHSIM  |SW351Q  |Chrysene 0.053
409WLO2WGN1T DUIP (984113002 | 07/31/88 WS PAHSIM  |SW3510 |Dibenze(a,h)anthracene 0.053
409WLO2WGN1 DUP (984113002 | 07/31/98 w§s PAMSIM  |SW3510  |Fluoranthene 0.053;
409WL02WGN1 DUP |984113002 | 07/31/98 w8 PAHSIM _ {SW35610 |Fluorene 0.053|
409WL02WGN1 DUP (984113002 | 07/31/98 W3S PAHSIM  |SW3510 lindeno(1,2,3-cd)pyrene 0.053]
409WLO2WGN1 DUP 1984113002 | 07/31/96 WS PAHSIM  |SW3510 {Naphthalene 0053
409WL0O2WGN1 DUP (984113002 1 07/31/98 WS PAHSIM |SW3510 |Fhenanthrene 0.053
409WLO2ZWGN1 DUP 1984113002 | 07/31/98 WS PAHSIM  |SW3510 :iPyrene 0.053;

UG 0.083{ 1.053
UGIL 0.053] 1.053
UG 0.053] 1.053| UR
UG/ 0.053] 1.053
UG/L 0.053] 1.053} UR
UG/IL 0.053] 1.083
UG/ 0.053| 1.053
0.053f 1.053
UG/L 0.053] 1.053
UGIL 0.053| 1.053
UG/L 0.053| 1.053
UG/L 0.053| 1.053
UG 0.053] 1.0S3
UG/ 00531 1.053
UG 0.053F 1.053
UG 0.053; 1.053

clo|cicjC|e|C|C|cloiCidiCiQC| &
&
=

409WLOIWGNT 984113003 } 07/31/98 W3 AK102 SW3510 |Diesel Range Organics 23.5| |MG/L 0.206] 2.062
409WLOIWGN1 984113003 § 07/31/98 W5 AKIH SWS5030A {Gasoling Range Organics 012 MG 0.04

409WLOIWGN 1 984113003 { 07/31/96 WS AKIH SW5030A iHenzene 0.001U |MG/L 0.001

1

1
A09WLOIWGN 984113003 § 07/31/96 WS AKIH SWS030A | Toluene 0.001U |MG/L 0.001 1
409WLO3WGNT 984113003 | 07/31/98 w§ A0t SWS030A |Ethytbenzene 0.0035; |MG/L 0.001 1
1

1

409WLOIWGN1 984113003 § 07/31/96 WS A1 SW5030A im,.p-Xylene (Sum of Isomers) 0.0144 |MG/L 0.001
409WLO3WGENT 984113003 | 07/31/98 WS AK104 SW5030A jo-Xylens 0.0128] |MGA 0.001
409WLOZWGNY 984113003 [ 07/31/98 W§ PAHSIM  |SW3510 |Acenaphthene 0.053
409WILOIWGN1 984113003 | 07/31/98 W8 PAHSIM  [SW3510 |Acenaphthylene 0.053
409WLOBWGNA 584113003 [ 07/31/98 WSs PAHSIM _[SW3510  |Anthracene 0.053
409WLOIWGN1 584113004 [ 07/31/98 w3 PAHSIM  |SW3510 |Benzo(ajanthracene 0.053
409WLOIWGNI 984113003 | 67/31/98 wSs PAHSIM _ |SW3510  |Benzo(a)pyrene 0.053
409WLOIWGN1 984113003 | 07/31/98 wSs PAHSIM  |SWaA510  |Benzo(bjfluoranthene 0.053
409WLOIWGNA 984113003 | 67/31/98 w§ PAHSIM  {SW3510 |Benzo(gh.ijperylene 0.053
409WLOIWGN1 984113003 [ 07/31/98 W3S PAHSIM  |[SW3510 |Benze(klfluoranthene 0.053
409WLOIWGN1 984113003 | 07/31/98 WS PAHSIM _ |SW3510  [Chrysene 0.053
409WLOIWGN1 984113003 | 07/31/98 WS PAHSIM _ [SW3510 |Dibenzo(ahjanthracene 0.053
409WLOIWGN1 984113003 | 07/31/98 WS PAHSIM  |SW3510  |Fluoranthene 0.053
409WLOIWGN1 984113003 | 07/31/98 W8§ PAHSIM _ |SW3510  [Fluorene 0.053
J09WLOIWGN1 984113003 [ 07/31/98 W8 PAHSIM _ [SW3510 [Indeno(1,2.3-cd)pyrene 0.053
A0GWLOIWGN1 9684113003 | 07/31/88 wSs PAHSIM _ |SW3510  |Naphthalene 0.053
409WLOIWGNT 984113003 | 07/31/98 ws§ PAHSIM  |SWa510  |Phenanthreng 0.053
409WLOIWGN1 9684113003 | 07/31/98 w8§ PAHSIM  1SW3510  |Pyrene 0.053
FOOTNOTES:

U = Compaund not detected at the method reporting limit (MAL).

J = Resull reported is considered an estimate vaiue.

Dilfac = Dilution factor applied to sample analysis.

W_Rcd = Validation recormmendation qualifier by USAED-AK data review contractor {Attachrment D).

DUP = Duplicate sample.

UGA. 0.053] 1.064] W
UGA 0.053] 1.064] W
UGA 0.053] 1.064] UR
UG/ 0.053] 1.064] 1
UG/L 0.053] 1.084t UR
UG/L 0.053] 1.064] W
UG/L 0.053] 1.064f M
UG 0.053] 1.064] W
0.053] 1.064] W b
UG/L 0.0531 1.064F WJ
UG/L 0.053] 1.0848 EM
UG/L 0.053{ 1.084 UJ
UG/L 0.053] 1064 W
UGIL. 0.053] 1064 W
UG 0.053] 1.084] J
UG/L 0.053| 1.084] Wd

clelcleic|c|c|e|cic|c|C|C| || &
<
@
[




ST 409/7
Building 24-805, Hospital Outbuilding
SERA VIl 1998 Analytical Resuits Summary

UNITS

U = Compound not detected at the methad reparting lienit {MRL),
J = Result reported is considered an estimate value.
Dilfac = Dilution factor applied to sample analysis.

V_Red = Validation recommendation qualifier by USAED-AK data review contractor {Attachment [).
DUP = Duplicate sample.

FIELD D LAB_ID | DATE | MATRIX ANALYSIS PARAMETER RESULT MRL | Dilfac | V_Red
409WLO4WGENT $84113004 ] 07/31/98 WS AK102  [SW3510 |{Diesel Range Organics 0.103[U |MG/L 0.103] 1.031
409WLO4WEN1 9854113004 : 07/31/98 W3 AK101 SW5030A |Gasoline Range Organics 0.04|U |MG/L 0.04 1
ACOWLO4WGNT 984113004 { 07/31/98 WS AK101 SWS5030A {Benzene 0.001|U |[MG/L 0.001 1
409WLO4WGN1 984113004 | 07/31/98 WS AK101 SWS50D30A [Toluene 0.001[U |[MG/L 0.001 1
A09WLOAWGN1 984113004 | 07/31/98 WS AKIH SWE030A |Ethylbenzene 0.0021 |MG/L 0.001 1
409WLO4WGN1 984113004 | 07/31/98 WS AK101 SWE030A [m,p-Xylene (Sum of isormers) 0.0078] |MG/L 0.001 1
409WLOAWGN1 984113004 | 07/31/98 W5 AK101 SWS03CA |o-Xylene 0.0064] |MG/L 0.001 1
£09WEO4WGNI 984113004 | 67/31/98 Wws PAHSIM  1SW3510 |Acenaphthene 0.052|U JUG/L 0052 1.042
S0SWLOAWGNY 984113004 | 07/31/98 w5 PAHSIM _ {SW3510 {Acenaphthylene 0.052[U |UG/L 0.062] 1.042 .
409WLO4WGN1 984113004 | 07/31/98 WS PAHSIM _ ISW3510  |Anthracene Q082U UG/L 0052 1042 UR
409WLD4WGN1 984113004 | 07/31/98 W8 PAHSIM _ {5W3510  |Benzo{a)anthracene 0.052{U |JUG/L 0.052| 1.042
409WLO4WGN1 984113004 | 07/31/08 WS PAHSIM _ iSW3510 |Benzo{a)pysene 0.052[ JUG/L 0.052) 1042 UR
409WLO4WGENT 984113004 | 07/31/98 WS PAHSIM _ {SW3510  |Benzo{b)fiugranthene 0.052|U [UG/L 0.052] 1.042
409WLOAWGHNT 984113004 | 07/31/38 wS PAHSIM _ ISW3510  [Benzo{g.h.iperylene 0.052(U UG 0.052| 1.042
409WLO4WGNT 984113004 | 07/31/98 WS PAHSIM |SW3510 |Benzo{k}fluoranthene 0.052{LF |UG/L 0.052] 1.042
AOWLO4AWGNT 884113004 | 07/31/98 WS PAHSIM _ [SW3510 |Chrysene 0.052|U [UG/L 0.032| 1.042
409WLOAWGNT 984113004 | 07/31/38 ws PAHSIM  |SW3510  |Dibenzola.hlanthracene 0.052|U |UG/L 0.052] 1.042
4CAWLOAWGN1 984113004 | 07/31/98 WS PAHEIM  [SW3510  |Fluoranthene 0,052} UG 0052 1.042
409WLDAWGEN1 984113004 | 07/31/98 WS PAHSIM  [SW3510  |Fluorene 0.052|U {UG/L 0.052{ 1.042
409WLO4AWGHNI 984113004 1 07/31/58 WS PAHSIM _ |SW3510 [Indeno(1,2.3-cd)pyrene 0.052k) |UG/L 0.052| 1.042
409WLO4WGNT 984113004 1 07/31/98 WS PAHSIM  |SW3510 |Naphthalene 0.052[U |UG/L 0.052] 1.042
409WLO4WGN1 984113004 | 07/31/98 WS PAHSIM _ ISW3510 _ {Phenanthrene 0.052{U UG 0052 1042
409WLO4WGNT 984113004 | 07/31/98 WS PAHSIM  ISW3510  |Pyrene 0.052{U |UG/L 0.052] 1.042
409WLOSWGEN1T 984153001 | 08/04/58 WS AK102 SWas10 |Diesel Hange Organics 0.12{B |MG/L 0109 1087 B
409WLOSWGN1 984153041 § 0B/04/95 WS AK101 SW5030A jGasoline Range Organics 0.04U IMGIL 0,04 1
409WLOSWGNT 984153001 | 008/04/98 W8S AK101 SWE0J0A |Benzene 0.001)U [MGAL 0.001 1
409WLOSWGNT 984153001 { 0B/04/98 ws AK1H SW5030A [Toluene 0.001JU MG/ 0.0 1
409WLDSWGENT 984153001 | 08/04/98 WS AKIH SW5030A |Ethyfbenzane 0.001{U |[MG/L 0.001 1
SOWLDSWOMN1 584153001 | 08/04/98 ws AK101 SWS030A [m,p-Xylene (Sum of Isomers) 0.00135L IMG/L 0.001 1
409WILOSWGN1 584153007 | 08/04/98 WS AK101 SWS5030A [o-Xylene 0.001:U |MG/L 0.001 1
409WLOBWGN1 984153002 | 08/04/98 WS AK102  [SW3510  |Diesel Range Organics 0.652) |MG/L 0811 1an
A09WLOEWGN1 1984153002 [ 08/04/98 WS AK101 SWS5030A |Gasoline Range Organics 0.04|U |MG/L 0.04 1
408WLOEWGN1 984153002 | 08/04/98 Wws AK101 SW50304A [Benzene 0.001[U |MG/L 0.001 1
409WLOBWGENT 984153002 | 08/04/98 wSs AK101 SWS5030A |Toluene 0.001|U |MG/L 0.001 1
405WLOGWGN1 984153002 | 08/04/98 wSs AK101 SWS5030A |Ethylbenzene 0.001U [MG/L_ 0.001 1
409WLOGWGN1 984153002 ; 08/04/98 WS AK1O1 SWS5030A |m,p-Xylene (Sum of Isomers) 0.0022|8 |MG/L 0.001 1
409WLOGWGN1 984153002 | §8/04/98 WS AK1O1 SWS5030A io-Xylene 0.001|U [MG/L 0.001 1
409WLOBWGEB 984153003 | 08/04/98 WS AK101 SWS5Q30A iGasoline Range Organics 0.04[U |[MGA. 0.04 1
409WLOBWQERY 984153003 | 05/04/98 ws AK101 SWSO3DA 1Benzene 0.001{U |MGA. 0.001 1
409WLOEWGEB1 984153003 | 08/04/98 ws AK101 SWS5030DA {Toluene 0.0033] MG 0.001 1
409WLOBWCGEB 984153003 | 05/04/98 WS AKI SWEQ30A iEthylbenzene 0.0016) [MG/L 0.001 1
409WLOEWCEB 984153003 | 08/04/98 WS AKI01 SWS030A tm,p-Xylene (Sum of isomess) 0.0068| |MG/L 0.001 1
409WLOBWGEB1 984153003 | 08/04/98 ws AK101 SW5030A {o-Xylene 0.0018) |MG/L 0.001 1
Trip Blank 984113005 | 07/31/98 W3 SWB0218 |SWS030A |Benzene 0.001{U [MG/L 0.001 1
Trip Blank 984113005 | 07/31/98 WS SWB0218 | SWS030A |Toluene 0.001jU [MG/L 0.001 1
Trip Blank 964113005 | 07/31/98 WS SWBD21B |SWS030A |Ethylbenzene 0.001|U |MG/L 0.001 1
Trip Blank 984113005 | 67/31/38 WS SWBD21B  |SWEDI0A [m,p-Xylene (Sum of Isumers) 0.00%|U [MG/L 0.001 1
Trip Blark 984113005 | 07/31/98 ws SwWe0218  |SW5030A |o-Xylene 0.004{U [MG/L 0.001 1
Trip Blank 984153004 | 08/04/98 WS AKI0T SW5030A |Benzene 0.001|U ;MG/L 0.001 1
Trip Blank 984153004 | 08/04/98 WS AK10% SW5030A [Toluene 0.001{U MG/ 0.001 1
Trip Blank 9684153004 | 08/04/98 WS AK101 SW5030A |Ethylbenzene 0.00t|U IMG/L 0.001 1
Trip Blank BB4153004 | 08/04/96 WS AKI0t SW5030A |m,p-Xylene {Sum of Isomers) 0.001[U IMG/L 0.001 1
Trip Blank 984153004 | 08/04/98 wSs AK101 SW5030A [o-Xyiene 0.001|U IMG/L 0.001 1
FOOTNOTES:

o
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SITE 409
I SERA IV 1997 Analytical Resuits Summary
FIELD_ID LAB_ID | DATE | MATRIX | ANALYSIS | EXT PARAMETER RESULT UNITS | MRL | MOL | Dittac | Lnote
409WLO25021.0N AST044601 |oen2em7| 80 AKI0Y | AK101PR |Gasoline Range Organics 4| IMGKG 0] o8 2)AW, DG EG
l 405WLO2S021.0N AS7044601 | 0er2es7| SO AK102 $W3540 |Diesel Range Organics 2600| |MGIKG so| 25 5|DG, AW
409WIL025021.0N AS7044501 | oen26l87| SO SW8020A | AK101PR |Benzens 0.1{U MGG 0.1] 002 2
409WL023021.0N A97044601 | 067267 SO SWE0204 | AK101PR [Ehwibanzene 0.36] IMGKG 01] @02 2
409WLO25021.0M ASTO44601 [ 0672687 SO SWa0204 | AK101PR | Toluene 0650 IMGKG 0.1] ao2 2y
I 409WLO2S021.0N ADTO446D1 [ 06r26R7| SO SWAD20A | AK101PR | Xylenes 1.3] IMGKG 01| 006 2
409WLO2S021.0N K97457104 | 0626197 SO E160.3M NONE | Tetal Solids 945] |PERCENT 0 9 1
409WLN2S021.0N KS7457104 | 06726871 so SIM SW3545 |2-Methyinaphthalene 250)U [UG/KG 2501 05 50
' 409WL025021.0N K97457104 | 06726M7! sO SIM SW3545 |Acenaphth 2501 [UGKG 20 o5 50|
409WL025021.0N KST457104 | oeers7| S0 SiM SW3A545 |Acenaphthylena 250[U [UGIKG 20| 02 50
409WLO2SO21.0N K97457104 [ 062697 S0 SiM SW3545 |Anthracane 250)U JUGIKG 250 06 50
A0SWLOZS021.0N K97457104 | 06267  so S SW3543 |Benzo(a)anthracene 10} UGIKG 2%0| o7 50]4
l 409WL025021.04 K97457104 | 0626797 SO SiM SW3545 |Benzo(a)pyrane 2501U JUG/KG 20| oS S0
405WLO2S021.0N KI7457104 | 06726097 | SO SIM SW3545 |Benzo(bifluomanthene 250[U |UG/KG 20| o8 50
409WLO2S021.0N K97457104 062687 S0 SIM SW3545 |Benzo(g,h iiperylene 250|U |UGIKG 2501 a4 50
40IWLI2S021.0N KO7457104 | cares?|  so SiM SW3545 Benzo(k)fuoranthens 25010 {UGKG 20 06 50
I 405WLO2S021.0N KS7457104 | 0626097  s0O SIM SW3545 [Chrysene 814 JUGIKG 2501 08 s0lJ
409WLORSO21.0N K97457104 | 62697 SO SiM SW3545 {Dibenza(a,h)anthracene 250{U [UGIKG 250{ 05 50
AQIWLO25021,0M KGY457184 [ 06R26/97] SO SIM SW3545 |Dibanzofuran 250U lUGKG 2501 05 50
409WLO2S021.0N KS7457104 | 06/26/97] SO SiM SW3545 {Flucranthens 250/ UGG 250; 06 50
I 409WLO25021.0N KS7457104 |06n2697¢ SO SIM SW3545 {Fluorens 250(U (UGG 250] o8 5ol
A0IWLO25021.0N KST457104 | 06726971 SO SiM §W3545 {indenc{1,2,3-cd)pyrene 250[U JuGKG 250 o7 50
409WL025021.0N K97457104 [0R6m7| S0 SiM SWas45 INaphtt 470 |UGKG 250 04 50
40SWILO2S021.0N K97457104 |0sr26/m7| S0 SIM SW3545 [P hrane 250|U JUGKG 250 0a 50
40SWL02S021.0N K97457104 | 06726097 SO SIM SW3545 [Pyrena 200J {UGKG 250 o0a 50y
40IWLE2S021.0NDUP  |A97044603 | 06rsm?|  so AK131 | AK101PR |Gasoline Range Orgarics 46| {MGIKG 10] 06 2]AW.0G.EG
409WL025021.0NOUP  |A97044603 [oerzen7|  so AKI02 SW3540 |Diess| Range Organics 2500|  [MGKG 50| 25 510G, AW
409WLO2S021.0N DUP _ |AS7044503 |esreem?|  so SW80204 | AK101PR |Benzene 0.1]U {MGKG 01| o002 2
409WLORSO21.0N DUP | AS7044603 | 0arasma7 S0 SWa020A | AK101PR |Ethyibenzene 0.37] IMG/KG 01| 0.02 2
409WL02S021.0N DUF |AS7044603 | 0626m7I SO SWH020A | AK101PR | Tolusne 0,051 IMGKG 01| 002 2|4
400WL025021.0NDUP  [A97044603 | oere/a7| so SWB020A | AK101PR |Xylenes 1.3] IMGKG 01| 008 . 2
40SWLORSO21.0N DUP  |Ka7457105 |oerzem7| 5o £160.3M NONE | Total Solids 85| |PERCENT (1] Q 1
A0SWLO2SO21.0NDUP (k97457105 oszem7|  so SIM SW3545 [2-Methyinaphthaler 250U |UG/KG 250| oS 50
I A0SWLOZS021.0N DUP _ |K97457105 | oenes?|  so SM SW3545 [Acenaphthene 250|u UGG 20| oS 50
409WL02SOZ1.0N DUP  1ka7457105 {oaers7|  so SIM SW3545 |Acenaphthylena 250{U |UGIKG 250] 02 50
A0SWED2SO021.0N OUP  {K97457105 | 062647 S0 SiM SWAS45 [Anthracens 250]U |UGIKG 250] 06 50
409WLO25021.0NDUP  |Ke7457105 |osrsior|  so SIM SW3545 |Benzo(a)anthracena 2501U UGKG 230 07 50
I 409WLO2SO1.ONDUP_ |Ko7457105 [osrsm?|  so SiM SWa3s45 [Benzo(a)pyrens 250|u |UGKG 250! o5 50
ACIWLE2SO210N DUP__ |Ka7457105 |esasy|  so St SW3a545 |Benzo(b)fiuoranthane 250|U JUGKG 2500 08 50
409WLO2SO21.ONDUP _ |KS7457105 |osrasm7]  so SiM SW3a545 iaenzo(g,h.ugemene 250|U JUGKG 250] 0.4 50
40SWLOZSO21.0N DUP_ {K97457105 |osram7] o SIM SW3545 IBano(k)fluoranthena 250{U |UGKG 2500 06 50
I 409WLO2SO21.ON DUP  |Ke7457105 | osmee7i so SiM SW3545 [Chrysens 250{U |UG/KG 50 08 SG
40SWL02SO21.0NDUP  |KS7457105 |oenem?i  so SiM SW3545 |Dibanzo(a,hjanthracane 250(u JueiKe 80l 05 50
A0SWLO2SO21.0N DUF  |K97457105 | osmerar| so SIM SW354S |Bibenzofuran 250lU JuGKG 250 05§ 50
409WLO02SO21. ONDUP _ |K87457105 |oerem?| so SIM BW3545 [Flucranthene 250U |UGHKG 250; 08 50
I 409WLO28C21.0NDUP  |x97457105 |oarem?|  so SiM SW3s45 |Flusrena 25014 |UG/KG 250) 05 5%
409WLO25021.0N DUP  |KS7457105 |oerzerm?|  so St SW3545 |Indena(1.2,3-td)pyrens 250|U |UGKG 2500 07 50
ACIWLO2SO21.0N DUP  {KS7457105 | 06/26/97 o] SIM SW3545 |Naphthalens 40| |UGKG 250| 04 50
409WLO2SO21.0N DUP _ IK97457105 { 06r2e87] 0 SIM SW3545 |Phenanthrens 250{U [UGKG 250 08 50
I AOSWLOZSO21.0NDUP  [Ko7457105 0ERsH7| S0 SIM SW3545 |Pyrena 250)U |UG/KG 2501 08 50
I U = Compound analyzed but not detactad at the method reparting limit (MRL).
J = Estimated value reported between the methad detection firnit {MDL) and MRL.
Dilfac = Dilution factor.
Ext = Extraction mathod,
I Lhate = USACE COELT footnots, Page {1 of 4



o SITE 409 '
SERA IV 1997 Analytical Results Summary
FIELD_ 1D LABID | DATE | MATRIX | ANALYSIS | EXT PARAMETER RESULT UNITS | MRL | MDL | Ditfac | Lnots l
409WLOZS045.5N AS7044507 | 061265971 SO AK101 | AKI01PR |Gasotine Ranga Organi 5|U [MGKG 5] 03 1
409W1.025045.5N AS7044602 | 062697} SO AK102 SW3540 iDiesel Range Organics 10]U |MG/KG 10 5 1
aoawLo2s045 5N ASTO44507 joenea7|  so SWB020A | AK101PR |Benzene 0.0514 |MGIKG 005 oot 1
[eoowiozsoas sn AST044507 | 06126071 S0 ' | swatoA | AKI0IPR Ethylbenzens 0.05]U |MG/KXG 005 0.01 1 I
403WLDZS045 5N ASTOU4502 | oaen7]|  so SWR020A | AK101PR | Taluane 0.05]U |MGIKXG 005 0.0 1 |
A0OWLI2S045 5N ASTO44602 | 0612607 SO SWB020A | AKIDIPR [Xylenes 0.051U |MGIKG 005 003 1
409WLOZS045 5N ASTO44602 | ger2697]  so E160.3M | NONE |Total Solids 89.2] |PERCENT 0 o 1 I
40SWLO3S025.00 ASTO45701 | 0627197 50 AK1DY AK101PR |Gasaline Range Crganics 581 |MGKG 5 03 1
40SWLD35026.0N AST045701 | oerrmr|  so AKI02 | SW3540 |Diesel Range Organics 14101 _IMGXG 10 5 1
, 40FWLOIS0O26.0N ASTOASTON [osra7sy|  so SWB020A | SW5030A |Banzene 0.05{U IMGKG 005 oo 1
' 409WLO350126 ON ASTOA5701 1062797 S0 | swe020A | SWEC30A |Ethylbenzans .02} IMGIKG 005} 0.01 14 I
409WLD3S026.0N AS7045T01 |osnTT]  so SWB020A | SW5030A | Talusne 0.0314 |MGKG 0.05( 0.0t 3lJ
409WLOBSO26.0N ASTO45701 |o6r271971  so SWH020A | SW5030A {Xylenes 0.05] IMGXG 0.05]  0.03 1
ACIWLOISIRE ONDUP | As7oas702 | oezmer| 5o AK10Y | AK101PR |Gasdline Range Organits asl_IMeke 5| 03 1 I
409WL03S026.ONOUP | as704s702 [ 0sma7m7]  so AK102 | SW3540 |Dinsel Range Organics 620| MGKG 10 5 1
S0IWLO3SO26.ONDUP _ | A9704s7oz | 0arzrmy| so SWB0204 | SW5030A |Banzene 0.05{U |MGKG 005 001 1
4ADIWLO3SO26.ONDUP_ |A97045707 | 0sn7is7|  so SWB020A | SW5030A [Ethyibenzene 0.034 |MGHKG 005! 0.01 14
409WL03s026 O DUP | ae7048702 | osrazrey S0 SWB020A | SWSA30A [Toluene 0.04{4 |MGKS 005 0.01 1} l
AOIWLOISO2E.ONDUP_ |AS7045702 | 0ara7re7 | so0 SWB020A | SW50304 [Xylanes 0.t] |MGKG 0.05{ 0.03 1
409WLD3S025.0N K87457106 | 06/27197{ so SIM SW3545 |2-Methyinaphthatana 250{u [UGKG 260| 05 1|06
409WLDIS026.0N K97457106 | oer27m7! so SiM SW3545 |Acenaphthana 5juluGKG 5| 05 1
409WLO3S026.0N K97457106 j 0672797  so St SWa545 |Acenaphthylena 39| |ueKe 5 02 1
4D3WLO3SO26.0N K97457106 [ 06727/97]  sO SIM SW3545 |Anthracena 51U IUGKG 5 08 1
40SWLOISO26,0M K97457106 |osr7m7|  so SiM SW3545 |Benzo(a)anthracene 51U JUGKG 5| o7 1
40SWLOISO26 ON K87457106 | 06127m7]  so SiM SWA545 |Banzo{a)pyrens 5iu [UGKG 5{ 05 1
A0SWLO3SO25.0N KO7457106 | 062797  s0O SIM SW3545 |Benzo(b)Rucranth 51U |UGKG 5| o8 1
- [409wi035026,0N KO7457106 |oarg7r]  so S SWa545 |Benzotg.hiperylens 11 [UGKG 5| 04 1
40SWLOISOZ6.0N K97457106 | oere7ar]  so SIM SW3545 |Benze(k)fuoranthena 51U |UGKG 5| 08 1
409WLI3SO26.0N K97457106 {06797  so SIM SW3s45 |Chrysene 2|J [ueKs 5| 06 1y 's
g 409WLDISO26,0M KS7457106 | 06797 S0 SiM SWas45 |Dibenzofa,h)anthracens 5|U [UGKG 5| 05 1 :
409WL035026.0N K87457106 | 0s0797]  so Sim SW3545 |Dibanzefuran 51U |UGKG 5| 0s 1
40IWLO3SO26.0N K87457105 | 06127097 0 SIM SWa545 |Flyoranthens 5\ luGKS 5| 06 1 I
409WL03S026.ON K97457106 | oa27m7|  so SIM SW3545 |Fluorena 51 |UGKG 5| 05 1 "
409WLO3S026 6N KG7457106 | oarz7e7|  so SiM SW3545 |Indeno{1.2 3-cd)pyrans 5|U |UGKG 5| 07 1
409WL03S026,0M K87457106 |oar27mrl  so SiM SW3545 |Naphthalene 250|U |UGKG 250 0.4 1|0G
409WLOBS026.0N K97457106 | 08/2797] 80 SiM SW3545 |Phananthrene 5|U JuGKs 5{ 04 1 I
40SWLO3S026. 0N k97457106 | osre7e7|  so SIM SW3545 [Pyrans 10| {UGKG 5| 08 1
4GIWLO3SO726,0M KS7457106 | os27m7]  s0 E160.3M | NONE |Total Solids 96| |PERCENT 0 0 1
409WLO3SO35.0N AS7045703 {08277 SO AKI01 | AK101PR |Gasoline Rangs Organics 5{UIMGKG |03 1 l
409WL03S035.0N AS7045703 | oenrm7|  so AKID2 | SW3540 |Diesel Ranga Organics 10{U MGG 10 5 1
409WLO3SO35,0N AS7045703 |osrrwr|  so SWB020A | SWSD30A {Banzene 0.05|U {MG/KG 0.05) oo 1
A0WLO3S035.0N ATO45TO8 | 061271971 SO SWB0204 | SW5030A |Ethylbanzene 0.05|U iMGIKG 005] 001 1
409WLO35035,0N AI7045703 10812771 sO SWB020A | SW5020A |Tolvene o.0s|ulmexe 005 001 1 l
409WLO3SO25 0N AS7045703 jos2tert so SWE0204 | SW5030A {Xylenes 0.05|U |MGKG 883 003 1 -
409W1025035.0N Ko74s57507 foemmer|  so E1603M | NONE [Totat Selids 926 |PERCENT 0 0 1

]

U= Compound analyzed but not datectad at the method ra
J = Estimatad valug reparted batweon the methoad datectio
Dilfac = Difution facter,

&t = Extraction mathod,

Lnate = USACE COELT footnate,

porting limit {MRL).
n iimit {(MDL} and MRL.
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SITE 409
' SERA IV 1997 Analytical Resuits Summary
FIELD_ID LAB ID | DATE { MATRIX | ANALYSIS | EXT PARAMETER RESULT UNITS | MRL | MOL | Ditac | Lnote

409WLO3S035.0N K974ST107 | 0/2197t SO SIM SW3545 [2-Methyinaphthalens 101 _{ucKG 5| os 18
409WLO3S035.0N KS7457107 | ogv2Trorl  so SIM SW3545 {Acenaptihans 514 lucke sl os 1l
409WI035035.0M K97457107 | oarz7mr|  so 5IM SW3545 {Aconaphthylene 6] IUGKG 51 02 1
409WLO3S035 0N KS7457107 | 0612797 3O SIM SW3545 |Anth sl jusKe 51 06 1
409WL03S035,0N KS97457107 | 0ar27/97|  so SIM SW3545 {Benzo(a)anthracene 0.8]J |UGKG 5| o7 11
A09W1.02S035,0N KST457107 | 0602797 50 SIM SW3545 {Benzo(a)pyrene 5]U |UGIKG sl 0s 1
409WLG3S035 0N KS7457107 | 06/27157| SO SiM SW3545 |Benzo(b)fluaranthena 2}J lUGKG 5| o8 114
403WLD3S035.0N K97457107 | 06/27157] SO SIM SW3545 |Benzo(g,h.ijperylene 24 |uGKG s| 04 1]J
409WLO3SO35.0N KS7457107 | 062771 SO SiM SW3545 |[Benzo(k)fiucrenthene 2{J JusKG 51 o8 103
409WLO3S035.0N KS7457107 | oar27i97t S0 SiM SW3545 |Chivsana 1] JuGKG 5 06 114
409WLO3S035.0N Kg7457107 | 06127197 SO SIM SW3545 |Dibenzo(a.h)anthracene 0.91) jueKe 5| 05 114
409WLO35035.0N K97457107 | 06/27197F SO SiM SW2545 |Dibenzofuran 5L UGKG 5 05 14
408WLO3S035.0N K97457107 | 06707 50 S SW3545 |Fluoranth 2|4 JuaKG 5] 08 114
408WLO3S035.0N KS7457107 | 062797 S0 StM $W3545 |Fluorens 3 |ueKe 51 os 1
409WLO3S035. 0N KS87457107 | 0277l SO SiM SW2s45 |indanof1,2 3-cd)pyrane 114 {ueKs 51 07 114
A0BWLO3S035.0N K97457107 | 0&127/97| SO SIM SW3545 |Naphthalene 171 |uske 5| 04 1
409WLO3S035.0N KS7457107 | 0BRRIG7L SO SiM SW3545 [Phenanthrens 2{J [UGKG 5| 08 110
409WLO3S035.0N Ksr457107 | osi27is7|  so SiM SW3545 |Pyrens 2|4 UGG 5| 08 14
409WLD4SOA1 N AST045704 | 0S/28/971 SO AK101 | AK101PR {Gasoline Range Organics 5|U |MGKG 5| 0a 1
409WLO4S031.0N ASTRAST04 | 062897 SO AK102 | SW3540 |Dlesel Range Qrganics 10]U IMGKG 10 5 1
4GIWLO4SO1 0N AS7045704 | ogrzee7|  so SWa020A | SW5Q30A |Benzens 0.05]uU IMGKG 005! 00t 1
40IWL04S031.0N ASTO4S704 | 06/28/97) SO SWB0204 | SWS030A |Ethylbenzena 0.05|U {MGKG oos] 001 1
403WLD4SGI1.0N AS7045704 | 0628797 SO SWB020A | SWS030A | Toluane 0.05[U [MGKG a.05] 0.01 1
ADIWLD45031.0N AS7045704 | 0672897] SO SWEO20A | SW50304 |Xylenas 0.05]U [MGIKG 005 003 1
409WLO4SO31.0N KS7457108 | 0207 SO E160.2M NONE | Total Solids 95.7] [PERCENT o o 1
409WL04S031.0M K97457108 | osr28/97F SO SIM SW3545 |2-Methylnaphthal s |[UGKG 5| 08 1|8
409WL04S031.0N K97457108 | 06n97| SO SiM SWa545 |Acenaphthene 5|U |UGKG 5| oS 1
A09WL04S031.0N KO7457108 [ 0828/7 SO _ sim SW3545 |Acsnaphthylane 51U |UGKG 5 02 1
A09WLO4SO31.0N Kg7457108 [ 08r28097¢ SO SIM SW3545 |Anthracens 5|U JUGKG 5 06 1
ADIWLOASOI.0N KO7457108 | 0628097 SO SM SW2a545 |Benzo(a)anth 5{U [UGKG s| o7 1
403WL04S031.08 KO7457108 | 0BR28/97] SO SiM SWa545 |Benzo(a)pyrens 5|U{UGKG 5/ 0S5 1
409WLO4S031.0N KST457100 | O6r26/87 50 SiM SW3545 |Banzo(bifucranthene 5|U JUGHKG ] 08 1
A0IWLOASC31.0N K97457108 | 06728071 50 SiM SW13S45 |Benzo(g,h,perylens 0.7|4 JUGKG 5| 04 14
409WLO4SO31.0N K97457108 | 06720457) SO SiM SW3545 |Benzo(k)flucranthens 5|UUGKG 5 08 1
409WL045031.0N K57457108 | osae?]!  s0 SIM SW3545 [Chiysens 5[U |UGKG 5 06 L
A09WL045031.0N K97457108 | 06f28097| SO SIM SW3545 Dibanzo{s,hjanthracens 51U |UGKG 8l 65 1
409WLO4SO.0N K97457104 | 06728097  soO SIM SW3545 [Dibenzofuran 5{U fuUGKG 8] 05 1
405WLO4S031.0N K97457108 | 0828097 SO SiM SW3545 |Flucranthens 5]U {UGKG §| 08 !
A0SWLO4SO31.0N KS7457108 | 06r28097] SO SIM SW3545 |Fluorena 5|U]UGKG 5| 05 1
409WLO4S031.0N KS7457108 | 06r28m7| SO SM SW3as45 {indsna(1,2,3-cd)pyrene 51U |usKG 5| 07 1
403WLO4S0O31.0N K97457108 | 08r2897| so StM SW3545 {Naphthalena 21J [UGKG 5 04 114
40SWL04S031.0M K97457108 | o6r28m7|  so St SW3545 |Phenanthrens 0.9]J |UGKG 5| o8 thd
409WLD4S031.0N KS7457108 | 06728197 SO Sim SW3545 (Pyrana 5[U |UGKG S| __08 i

U = Cotnpound analyzed but not detected at the mathod reporting limit (MRL).

d = Estimated value reported batwean the mathod datection limit (MOL) and MRL

Ditfac = Dilution factor.

Ext = Extraction method,

Lnote = USACE COELT faotnota. Paga3of 4




_ SITE 409
SERA IV 1997 Analytical Results Summary
FIELD_ID LABID | DAYE | MATRIX | ANALYSIS | EXT PARAMETER RESULT UMITS | MRL | MDL | Dittac | Lnote
409WL045040.0N AD7045705 | 06r2897| 30 AK101 _: AK101PR |Gasaline Range Organics 51U |MGIKG 5| 03 1
405WLD4SO40.0N AST045705 | osizam7|  so AK10? | SW3540 |Diesel Range Otganics 14| MGG 10 5 1
[40swioaso40.0n AST045705 | a7 so SWE0204A | SW5030A |Benzene 2.05|U |MG/KG 005 001 1
409WL04S040.0N ADT045705 [ 0618197 SO SWE020A | SWS03DA |Ethyibenzene 0.05]U |MGKG 005 0.01 1
4D9WLO4SO40.0N AST45705 | 0erere?|  so SWE20A | SW5030A [ Toluene 0.051U |MG/KG 005! 0.01 1
40SW1L04S040.0N AS7045705 { 08281971  sO SWB0204 | SW50304 |Xylenes 0.05|U |MGKG 00s5| 0.m t
409WLO4SO40.0N KIT457109 | 06R28/97] SO E160.3M | NONE |Total Solids 89.2] |PERCENT 0 0 1
408WL04S040,0N K97457105 | 0628087  so SIM SWa545 |2.Methyinaphthalane 22| JUGKG & 04 18
409WL04S040.0N K97457109 [ 062807  s0 SiM SWa545 |Acenaphthens 81U JUGIKG 6 05 {
409WLD4S040.0N KS7457109 | 062897 so SiM SW3545 |Acenaphthylena 81U JUGHKG 6 02 1
405WL04S040.0N Kar1457108 |oerem?|  so SiM SW3545 |Anthracena 61U JUGKG 6 06 1
409WLD4SO40.0N K7457109 |o6ramw?|  so Sim SW3545 |Banzofa)anthracena 0.8]J lUGKG 6 07 114
403WLO4SO40.0M K87457105 | 062897|  so 5IM SW3545 |Banzo(ajpyrene 51U JUGKG 6] 05 1
409WLO4S040.0N KST7457109 | 06r28097|  so SIM SW3545 |Banzo(b)fiuoranthana 114 JuGks 6 os 1|4
409WLO4S040.0N KS7457109 { 0628087  so SIM SWa3545 {Benzo(g,h.)iperylena 2} luGke 6l o4 14
A0SWLO4S040.0N KI7457109 joeRr97i  so SIM SW3545 |Benzoik}fiuoranthene 81U lUGKG 6 08 {
409W1.045040,0M K87457109 fosnars7l  so SIM SW3545 IChrysene 2)J luge 6 06 14
409W1L04S040.0M K97457109 [06R2897]  sO SiM SW3545 Dibenzo(a, h)anthracene 6|U JuGKG 8l 05 i
409WL04S040.0N K97457109 | osana7l  so SiM SW3545 |Dibenzofuran 3lJ JusKe 8] 05 1]4
40SWLI4SO40,0N KS7457109 | 0628097 so SIM SW3545 {Fluoranthena 61U JUGKG 6l 06 1
405WL04S0O40.0N KB7457109 | 062897 =0 SiM SW3545 {Fluorens §|U JusKe 6 085 1
409WIL04S040.0N K97457109 | o520/87| so SM SW3545 {Indena(1,2,3cd)pyrene §|U |UGKG & 07 1
409WL04S040.0N K97457109 | oerarm7!  so SIM SW3545 |Naphthalens 8] lusKG 6 04 1
409WL04SCH40.0N KO7457108 | 062887 50 SIM 5W3545 [Phenanthrena 7 |lueKs & o8 1
409WL04S0O40.6M K87457109 062897 so SIM SW3545 [Pyrene 3|J [UGIKG 6 08 144
A0INLOZWON AST7050001 | 07/10/97 W AXI01 | SW5030A | Gasoline Range Organics 50{U [UGA. 50 5 1
409WLOZWQN ASTO50001 | 0771097 w AK102 SW3510 |Dissel Rangs Organics ] jusa, 100 &0 1
409WLOZWQN ASTOSOU01 | 071097 w SWB020A | SW5030A |Benzene 11U UG tf_ 02 1
ADSWLD2WAN ASTO50001 | 07H0O/97 W SWa020A | SW5030A |Ethylbenzene 1u lusa it 62 1
40FWLOZWON AS7050001 | 07140097 w SWBO20A | SW5030A | Toluena 1y lucn tf 02 1
40TWLO2ZWON AS7050001 | 07110/97 W SWB020A | SW50304 |Xylenes 1{U juGn t| 02 1
AGSWE DIWON AS7050002 | 07HO/ET w AK101 SWS5030A |Gasoline Range Organics St UG 50 5 1
403WLOIWAN ASTO50002 | 071 0r97 W AKI02 SW3510 |Diesal Range Organics 110 {UGL 100] 50 1
A0IWLOIWAN AS7050002 { 0710757 W SWB020A | SW5030A |Benzena 1jufuch. 11 02 1
409WLOIWAN ASTO50002 § 07/10/97 W SWBO020A | SW5030A |Ethyibenzena 1iu (UG, 1] 0z 1
409WLO3WON AITOS0002 | 07/10597 W SWBOZ0A | SW5030A |Toluane v usr il o2 1
409WLOIWAN AST050002 | 071097 W SWB020A | SW5030A | Xylanes fluucL 1102 1
409WLOZWQN DUP ASTOS0004 | 0771097 w AKIM | SW503DA |{Gasaline Range Organics 50jU UG 50 5 1
40IWLOIWQN DUP AST050004 | 07/10/87 W AK102 SW3510 {Diesal Range Crganics 100}U UG, 100l s0 1
409WLOWON DUP AS7050004 | 07110/97 W SWB020A | SW5S030A{Benzena - Hu [ugn 11 o2 1
409W1L03WCN DUP AS7050004 | 0711097 W SWEO20A | SW5030A [Ethylbenzena tluuer 1 02 1
409WLO3WON DUP ASTO50004 { 07M0MS7 w SWe020a | SW5030A  Toluana Hu [ucn 1| 02 1
409WLD3WON BUP ASTG50004 { 07110197 w SWH020A | SW5030A [ Xylenes 1|Jjusn tf 02 1
ACIWLDAWON ASTG50003 | 07/10/97 W AK10t | SW5030A IGasaline Range Organics 50{uiucn. 50 5 1
A0SWLDAWEN AS7050003 | 07/10/97 w AK102 | SW3s510 IDiesel Range Organics 178! jucn 100f 50 1
40IWLCAWEN ASTO50003 | 07710197 w SWBD20A | SWS030A [Benzena 1lujusn 1 02 1
AQIWLIAWQN AD7050003 [o7hor7]  w SWB020A | SWS03DA [Ethylbenzena 1jU{usn 1] 02 1
409WLI4WEAN ASTOS0003 | 0711097 w SWE020A | SWS030A [Tolusne 11U usn 14 02 1
“{408wL0AWaN AST050003 | 071107 W SWBD20A | 5W50304 |Xylenes 1{u]uca 11 02 1

U= Compound analyzed but not detectad at the method reporting fimit (MRL).

J = Estimated vaiua reported betwaen the method dataction limit {MOL) and MRL.

Diifac = Dilution tactor,

Ext = Extraction methog.

Lnote = USACE COELT footnots. Page 4 of 4




SOIL CONTAMINANT ANALYTICAL RESULTS

SAMPLE ID LABID MATHIX [ANALYSIS [EXTRACTION [NAME Qc [UNITS ANAL, DATE]ANALHT]
409PZ01S018.0N _ [ASEC42601 S0 [AKi01 METHOD GRO U IMG/KQ 19560720 3
409PZ01501B.ON __ | ABGO42801 S0 |AKj02 SW3s40 DAD —_IM8XG | 19380722 i
409PZ01SO18.0N  |ARBO4ZBOI 50 |E1803 NONE Soiids, Percent —__|PERCENT g 18980720 | "3
409PZ015018.0N  |ABE04250 SO _ |SWHG20A |AKIDIPR Benzene U _[MGXG 7 | 19580720 3
406PZ0TSOIA.GN__|ABG04280 SO [5WBDZ0A |AKIOIPR Ethylbenzens U [MGKG 7 1 19980720 3
{09PI015018.0N__ |ADBD4300 SO _|5Swadloh [AKiDiIPR Toluens U [Maxa 7 | 18980720 3
408PZ01S018.0N_ [AB604280 S0 |5wB020A  [AKiDIFR Xylenas 0.65|U  [MGXKG 7 7| 18360728 3
409PZ015031.0N__|AS6042802 50__ |AKIO METHOD GRO T []eTce) T 8| 18960720 3
169FZ015031.0N__|AD6042802 0 [AK{DZ SWas40 DRO 10U | MEAG 7 8 3980722 5
40SPZD1S031,0N JASE042802 | SO |E160.3M  |NONE Solids, Percent B5.3 PERCENT 7 0 8860720 3
403PZ01S031.0N |AS6042802 | SO_ |5waD20A JAKIOIPA Benzena 005U [IMG/KG 7 7 9980720 3
409P201S031.0N_ |ABED4ZA0Z2 50 |sweo2oA  |AKiDIPR Ethylbanzena 005|U_ MGG 7 7 | iemaoizo | 3 "~
409PZ01S031.0N  [ABEDAZHE02 | S0 |SWa020A |AKIOIPA Tolusne 0510 |MBxKa T 7 | 18960720 v
409PZ015031.0N _|AGG042802 | SO |SWBO20A |AKI0IPR Xylenos U |MaxG 7 7 _|_ 18980730 3
409PZ01WOES ASE042607 W IAKiOY SWECI0A GRO 0 Juan 50 7 18560721 4
409PZ0IWOEB___ | AB6042807 W__ [SWHD20A_|SW50304 Benzens s|lU__|uai [ 7 18860721 4
408PZ01WQER AGBDM2BO7 | W |5SWBD20A | SWS03I0A Ethyibenzens JjU oG 1 7 15580721 [
409PZ0IWQEB _ [AG6042807 W |SWB020A _ |Sws030A Toluens L) [E [T i 7 18580721 4
409FEZ01WREB ADE042807 ] WE020A | SW50304 Xylanos U {UGL i 7 8580721 4
409PZ025011.6N | ABE042803 SO [AKI01 METHOD GAD 51U |MGAG 3 7 5580721 4
405PZ02E0T1.0N__ | ASE04280 50 |akio2 SW3s4o DRC 16|U__[Maxa 10 7 680722 [
409PZ025011.0N__|ABE042603 SO _|E160.3M__|NONE Soilds, Percent 95.4|  |PERCENT 8 7 7580720 E]
409PZ025011.0N_ |AB06042800 | 50 |5Ws0z6A _|AKIOIPA Benzens U__|Mama 0,08 18880721 [
409PZ025011.0N__ 1A30042603 |~ 56 {5weo20A _|AKiOiPA Ethylbenzens U |MGrG _00s 15080721 4
409P2025011.0N _ [Ao6042803 | S0 |SweDeca _|AKiDiFR Tolusns u_|maxa 0.0% 1098072t 4
409PZ025011.0N__|A96042803 50 |5wa0n20A_ [AKiDiPA Xytenas T [T 0.05 1096072 4
409P2025031.0N | AG8042004 50 __[AK10T METHOD GRD U~ lMaxd g 1898072 i
405P2025031.0N | ABE042604 50 |aKio2 Swasdo L) MGxa 0 16680722 :
409PZ025031.0N | ApB042604 50 |E1803M |NONE Soiids, Percent PERCENT 0 "iBB60720 3
409PZ2025031.0N_ {AG6042604 S0 |Ei80.3M__ |NONE Solids, Parcent __ |PEACENT 0 19960720 § 3
409FZ025031.0N__ {AGE042804 S0 __|Sweoz0A |AKI0IFR Benzens U_ |MGMG T iaesnI
400PZ025031.0N__ |ABED42804 | SO |SWBOZ0A_|AKIOS Ethylbenzens U |MGKaG 1966072
409PZ02S031.0N |ABG042804 | SO |5WBO20A |AKIOIFR Toluens U |mamd 9080731 _
400PZ025031.0N |ADECAZB04 | SO |SwWAD20A JAKID! Xylenes —__{MAXKG oogaray | 3
10OWLGISD11,0N  [ASB04T10T | SO |AKIO1 METHGD GRO U MG/KG 6560718 |~ 3
409WLOTISOT1.0N _|ABE043 107 S0 _[AKi02 SW3s40 DRO MG/ 10960718 4
4DIWLO1SOT1.6N_ |ABE04T10 50 |E1603M_ [NONE Solids, Percent FERCENT 10980718 i
409WLD1SO011.0N  ABE04110 S0 _ |SWBG20A  |AKIO1IPA Benzene U__ MGG 10060713 3
$09WLO1S011.0N_ [ASB04110 S0 |5We020A |AKIOIPR Ethylbenzene U |MGKG ! 19060718 3
105WIL01S011.0N_ [AGED4110 50 |5wa020A_[AKIDIPA Toluens 0 |MGMG .01 19080718 3
409WLOISD11.0N_|ABEO4TI0 SO [swaoaea [AK101PR Xylenes uU_|MaKa .03 W986715 3
409WLO1SD41.0N_|AB6041103 | SO |AK101 METHOD GRO U_|Maxa [¥] g080718 3
40OWLO1SO41.6N_ |ABED41109 | 50  AKi02 SVWR540 DAD U_|MGKG 5 #9807 4
400WLO1S041.0N_[ABEOA1103 | SO |E180.3M  |NONE Sollds, Parcent PERACENT [ 99807 4
{0SWIDIS041.0N [AS8D41103 | SO |5We020A |AKIOIPA Banzere U |MGXG 1] 169807 3
ADBWLOTSO41.0N |ASG041103 | SO |SWBO20A [AKIOIPA Ethylbenzens U |MGKG .0 199407 :
109WLOI15041.0N_ JASE041703 | SO |SWBO20A |AKI0IFR Toiusns U™ MGG .0 10980713 a_
A0WLOISOAT.0N [AoE041103 | 50 |SWBD20A_AKIDIFR Xylenes U MGG 603 10980713 3
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